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D-Note: -

SK/EVM is a device evaluation board or platform. The SK/EVM is not a reference design. In some cases the EVM implementation may deviate from the
optimum solution to provide a better customer experience or provide flexibility for customers to be able to validate the SOC functionality. TI
expects and recommends customers to carefully review and follow all requirements defined in the datasheet, silicon errata, and TRM when designing
their custom board. The information found in the datasheet should always take precedence over the SK/EVM implementation.

R-Note: -

* Verify the DNI components configuration with respect to the EVM schematics (Use PDF) 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.

* Be sure to read through all the D-Notes (Design notes), R-Notes (Review notes) and CAD notes during board design and before start of board build.
(Refer FAQs listed for additional details)

KEY LINKS TO COLLATERALS

Hardware Design Guide
https://www.ti.com/lit/an/spradé67a/sprad67a.pdf m

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

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

PMIC Power Solutions application note - > Powering the AM64x with the TPS65220 or TPS65219 PMIC
https://www.ti.com/lit/pdf/slvafe9

Using LP8733xx and TPS65218xx PMICs to Power AM64x and AM243x Sitara Processors
https://www.ti.com/lit/pdf/s1da059

EVM/SKs (Starter Kits) for reference
TMDS64EVM, SK-AM64B
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BLOCK DIAGRAM_AM64x_EVM

to the IBIS model to find the
drive strength of the IOs.

High Speed Interface Expansion Connector
A A A A
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JEER converter ovss, H 2 F 88 2 = g From ESI MUX [ 63000
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D-Note LM5140 sv peripherals \I ) 93LC46B Test LEDs
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Pin (OBSCLK) D17 of the SoC are ———»Expansion Loze ) MCU GPIO 4
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Te
output for test and debug ‘—IZLDPCIe Es;gsjq—
purposes only. Connector  (TMR100 Expander
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isi i i = 12C 10 o | MCU_I2C0 >
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= ) MCU_WARM_RST USBO » UsSB2.0
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D-Note :- T4OA1G16KD-062EI TS o DDR Serdeso | Mg X1 1206 PCle (x4 PCie
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DC
Jack

POWER FLOW DIAGRAM

CORE SUPPLY

ARRAY CORE SUPPLY

STEERING RESISTORS

0.75 VDD_CORE

0.85 VDDR_CORE&OTHERS

R2 & R4 INSTALLED

0.85 VDD_CORE, VDDR_CORE&OTHERS

NONE

Rl & R3 INSTALLED

SW Reg
sazma_f svssooma [ 20ma p| TestAutomation
(TPS62177) Header
2.1A
>
A X4 PCle conn
360
2.879A
, < W p—— 200magy T UsSB 2.0 uAB
e Switch »|en Regulator
1A
LM5140 - 03984 Expansion
250 Connector
SW Reg 1A
861.11mA 3V3,3A sw|.2.663A =
(TPS54334) 200m2 uSD Card
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L0O 18.3mA
0.18mA o 2.8V,200mA Display
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( L VA
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Fixed Re
907.27mA Ve.aa® 1.497A 1A e AMG4 x|
P> [ovoo
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boo 1ve. . voon i weu
FoDA oL, VDDA ADG:
300mA LDO 1v8,1A | 300mA 300mA o |00 Tra-usso. voba TEwRo,
h >
P oA F L Man., VDO TEMET
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1A [Voosio o .
8 %50
367.84mA SW Reg 3P
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Ethernet PHY
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SS0Ap 2V5,500mA
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POWER SEQUENCE

\ 4

SW Reg

DC
Jack

12v

POWER UP SEQUENCE

Control From Test
Automation Header

Y

(TPS62177)

—
3V3_ PREREG.

SW Reg 3V3,3A
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SW o

yVYY
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EN_5V0 3V

Switch

Voltage
Monitor
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Fixed Reg
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If VDD_CORE =0.85
Mount R3 & DNI Ren,R4
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GPIO DESCRIPTION

EMMCRESET Control GPIO
OSPIRESET Control GPIO
CPSW RGMII1 RESET Control GPIO

PRG1 RGMII1 Ethernet PHY RESET Control GPIO
PRG1 RGMII2 Ethernet PHY RESET Control GPIO
PRG1 RGMII1 Ethernet PHY Link Detection GPIO
PRG1 RGMII2 Ethernet PHY Link Detection GPIO

CPSW Ethernet PHY Interrupt

PRG1 Ethemet PHY Linterrupt

PRG1 Ethemet PHY 2Interrupt

PCle RESET Control GPIO
SD card load switch enable control
One GPIO s required to control the Mux select between
HSE and FSI Connector
One GPIO s required to enable Standby mode in CAN
tranceiver
One GPIO s required to enable Standby mode in CAN
tranceiver
One GPIO i required to control the Mux select between
HSE and Ethernet PHY
MDC/MDIO FET Switch Select for Mux
VTT 0.6V regulator Enable
TEST GPIO1 from Test Automation Connector/ GPIO for GP
board push button
TEST GPIO2 from Test Automation Connector
OLED Display RESET GPIO
10 Expander Interrupt
VPP 1.8V regulator Enable
One GPIO s required to control the Mux select between
HSE and CAN Interface
User LED
User LED
One GPIO to enable the PCle Clock generator outputs

GPIO NETNAME

GPIO_eMMC_RSTn
GPIO_OSPI_RSTn
GPIO_CPSW1_RST
GPIO_RGMIl1_RST
GPIO_RGMII2_RST

PRGL_ETH1_LED_LINK

PRGL_ETH2_LED_LINK
CPSW_RGMIL_INTn

PRG1_RGMII_INT

GPI0_PCle_RST_OUT
MMCL_SD_EN

FSI_FET_SEL
MCANO_STB_3V3

MCAN1_STB_3V3

CPSW._FET_SEL
PRGL_RGMI2_FET_SEL
VIT_EN

TEST GPIO1/GPIO1_43
TESTGPIO2
GPIO_OLED_RESETn
10_EXP_INTn
VPP_LDO_EN

CAN_MUX_SEL
TEST_LEDL
TEST_LED2

CDC_OE1/E4

REQUIRED ON

GPEVM
GPEVM
GPEVM
GPEVM
GPEVM
GPEVM
GPEVM
GPEVM

GPEVM

GPEVM
GPEVM

GPEVM

GPEVM

GPEVM

GPEVM
GPEVM
GPEVM

GPEVM
GPEVM
GPEVM
GPEVM
GPEVM

GPEVM
GPEVM
GPEVM
GPEVM

GPIO MAPPING TABLE

FUNCTIONALITY

Reset
Reset
Reset
Reset
Reset
Link Detection
Link Detection
Interrupt
Interrupt
Interrupt

Reset
Load SW Enable

Mux Seleection
Standby mode selection

Standby mode selection

Mux Seleection
Mux Selection
VTT 0.6V regulator Enable

GPIO for communications with AM64x
GPIO for communications with AM64x
Reset
Interrupt
VPP 01.8Vregulator Enable

Mux Seleection
Test
Test
Clock output enable

_ DIRECTION WITH
GPIO USED St M;l‘:::'g"a' RESPECTTO
CONTROL
10 EXPANDER- P00 OUTPUT
GPI0013 0SPI0_CS2 OUTPUT
10 EXPANDER- P02 OUTPUT
10 EXPANDER- P03 OUTPUT
10 EXPANDER- P04 OUTPUT
PRGL_PRUO_GPOS INPUT
PRGL_PRUL GPOS INPUT
Connected to PRG1_RGMII_INT via OE res INPUT
GPI01.70 EXTINT —
- " INPUT
10 EXPANDER- P05 OUTPUT
10 EXPANDER- P06 OUTPUT
10 EXPANDER- P07 OUTPUT
10 EXPANDER- P10 OUTPUT
10 EXPANDER- P11 OUTPUT
10 EXPANDER- P12 OUTPUT
10 EXPANDER- P14 OUTPUT
GPI00_12 0SPI0_CSn1 OUTPUT
GPI01 43 SPI0_CS1 INPUT
10 EXPANDER- P15 INPUT
10 EXPANDER- P16 OUTPUT
GPI01 78 MMCL_SDWP INPUT
10 EXPANDER- P17 OUTPUT
10 EXPANDER- POL OUTPUT
10 EXPANDER- P20 OUTPUT
MCU_SPI1_CS0 MCU_GPI00_5 OUTPUT
10 EXPANDER- P21 OUTPUT

DEFAULT STATE

HIGH
HIGH
HIGH
HIGH
HIGH
Low
Low
HIGH
HIGH
HIGH

Low
HIGH

PREFERABLE

Low

Low

PREFERABLE
PREFERABLE

Low

HIGH
HIGH
Low
HIGH
Low

Low
Low
Low
HIGH

ACTIVE STATE

Low
Low
Low
Low
Low
HIGH
HIGH
Low
Low
Low

HIGH
Low

PREFERABLE

HIGH

HIGH

PREFERABLE
PREFERABLE

HIGH

Low
Low
HIGH
Low
HIGH

HIGH
HIGH
HIGH
HIGH
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VCIN= 5-30V
ICC max = 8A

SHIELD GNDD
VCC_3V3 SYS
R305
220E
o
150080VS75000
v
Qs
| BSS138LTIG
VCC_CORE_PG N 1
R14
R210
10K
DGND DGND

Ground test points

MAIN INPUT 5-30VDC

PMEGO45V150EPDAZ 22 P35 VMAIN
X1 4AI30V D3 (0]
RT1 1 L10 -
1_MAIN 1 2 . a3 o 1 4
! — 12 [P ~ =
2 3
2 s
4EEARTH 3 s cie2 | cs6| | cias J00RI5AT060 ciss| |1 [ors - Condition LED Status(LD1)
3
RV1 4 33V/1500W 4.7KI0603 100nF/50V | oy /gy 20F/35V | 22yF/35v  [100nF/50V 22K Reverse Voltage ON
3p/3.81mm/DIP 38VDC/100A
RV2 o
38VDC/100A GNDD R148 SN %
DGND
EARTH 7.5K10603 7 150080VS75000
v LD6
DGND EARTH -
GNDD D&ND
POWER INDICATION LED's
VCC_3V3 SYS VCC 3V3 SYS VCC_3V3 SYS VCC_3y3_SYS
R211 Ri5 R360 R212
2208 2208 2208 2208
150080VS75000 150080VS75000 150080VS75000 150080VS75000
e
BSS138LT1G BSS138LTIG
K 1K BSS138LT1G 1K VCC2V5 PG N
VDD 0V85 PG 1 VCCIV2 PG 4 VDD1V8 PG 1 BSS138LTIG SSAL 1
R20 o~ R127 R217 R239
R218 R230 R238 702;7
10K 10K 10K
DGND DGND DGND
DEND DEND DGND DGND DGND

TP3 TP26 TP2 TPS TP34 TP31
5002 imz isooz 5002 isooz 5002

DGND DGND DGND DGND

DGND

Off Page Connections

VCC_CORE_PG
VDD_0V85 P VCC_CORE PG {7,10}
TVZ PG VDD_0V85_PG {10}
= VCC1VZ_PG {10}
VDD1V8_P
o VDD1V8_PG {10}
VCC2V5 PG {8}
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VCC3V3_SYS & VCC_5V0 POWER SUPPLY

5V,3A and 3.3V, 7A Dual SUPPLY

I

VCC LM5140
VDDA_LM5140
D-Note
Tout for 3.3V is Considered as 7A Max 0107 c108 c138
VCC 33 SYS 220F | 220F 0.47uF
v ) 3sv 25V
1 P28 VMAIN
VMAIN DGND
TP-1.0mm
c0_|+ ca4 Vee, svu
l70uF_t0v 22uF
25V 5 U2 1
o VDDA LM5140 D 5
R695 XBS104513R DGND 2
1 Uz 5 22€ o c82
DGND  DGND s 5 h 4 3
2 oo XBS104513R 470F D-Note :-
D-Note :- 3 ~p4 25 u3o 25V Add a Jumper or OR for
Q0 x < i i
Add a Jumper or OR for VIN 88 5 & _bs P — isolation or Current
isolation or Current C115] [0.1uF 20 >> 9 g 11 c116|[0.1uF VCC_5v0 measurement for
measurement for preproduction DGRD [25v HB1 HB2 1125V preproduction board
board 4 . CSD1854303A R130, 026 1% 22 |0 oz & R128 10.2E 1%, 1 yPs
2 oLt HOL2 Ri11 TP1.0mm
Rite Q006E 1% 16 1.50H 2| G swa |10 L5 56u c69 cr
74437349015 4 R318 1026 1% 181 o Lo 13 Ra1Z 10.2E 1% 4 S 744316560 155 1 470k 470F
CSD18543Q3A °[U21 1 R319 1026 1% 19 -0 02 M7 Rap1 10.2E 1% 0 0.0156_1% 25V 2V
R113 R119 Lot Lotz u22
D-Note :— 0E 49.9E_1% vccxvi SYS_PG 24 40 R577 0E VMAIN_EN R112
Follow 3 Sl R578, OE 31 Eﬁl ENg CCSVO P 3 49.9E_1% R109 DGND DGND
kelvin VDDA V5140 G 3
vi 2 34 39 2 D-Note
. co4 %
connection . ] . el SynouT . ] Tout For 5V is Considered as 3A Max
for current a s cs1 cs2 s a
26 5 F - .
sense VouT1 VouT2 CSD18543Q3A ,&H%%‘ D-Note :
Refer 33pF 38 2 LM5140_COMP2 N Follow kelvin
SK-AM62P-LP 50V DGND DDA_LM5140 SYNIN CoMP2 VDDA_LM5140 DGRD connection for
LM5140_COMP1 29 | ovpt a2 |2 I current sense
2 1 Refer SK-AM62P-LP
FB1 ss2
30 o
R141 3,92K 1% LM5140_COMP2 R142 2.2K LM§140_COMP1 sst 22 2 osc VMAIN
cizs c130 o131 321 Res 22 2 & DEMB
0.0560F Tl e <
3900pF 4.7pF c136 C135  VCC_3v3_SYS 10V SF[ 8 ¥ wwstaocrweTa! R408
25V 50V 0,01uF 33pF c137 100K
25V S0 R693 ON/OFF Control SWITCH
DGND uF 0E AN BN
R131 10V :
DGND 10K_1% Off Page Connections
DGND
VDDA LM5140 ocavs svs p6 DGND DGND 0.0560F ca08 9 s svs pe
3 SYS_f 1oV o0gF VD39 1BitISPST/SMD ———=—————<KVCC3V3 SYS PG (8,10}
af vt VINMON PORz V3 PG (¢\iN_MON_PORz 3V3_PG (8,25
R134 c118 DGND 2 25
100K Q1 Reo4 D-Note :-
VCCSV0 PG 0E DEND Add an external ESD
DGND N protection
DGND
DGND
PREREG 3.3V, 3.0AMPS SUPPLY
VCC3V3 PREREG
VMAIN
utr
N w2 43 6.8uH e
-1
— VSENSE comp TP-1.0mm
VIN_MON_PORz_3V3 PG - .
coosl o8 = PGOOD | . BOOT Re2 D-Note :
100F | O.1F VCC3V3 PREREG EN _ Rs79 3 8 222 o 205€_1% Add a Jumper or OR
35V 25V EN 000 for isolation or
of<tfo| Current measurement
R602 =| TPss4334DRCT for preproduction
10K
board
DEND
DGND DGND e e
vees DGND 9| 9|
Cdg4] |0.1uF
25V
DGND
DGND

VCC5V0_PG

Vi RE_P!
(6.10) VCC_CORE PG DHYCCCORE PG

4 VCC3V3 PREREG EN

SN74LVC1G32DBVR

DGND

DGND
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PERIPHERAL POWER SUPPLIES

VCC_3V3 SYS VDD_DDR4
—4 D-Note :-
TP20_SMD o %% Add an RC filter on
7 P %% the sense input
Refer TPS51206 data
DGND o _| péno sheet. VDDR VTT
Ues 120
DDR_VTT_EN_3V3 3
{21} DDR_VTT_EN_3V3 ) == s3 8 2 vIT ’
S5 > 8 5 DDR_VREFCA TP20_SMD
VCC_3V3_SYS g VITSNS
R29 S 6
100K 2 VTTREF
VLDOIN o
Z o
o z o
€208 o9 u c218 c210
10uF o 0.22uF 10uF
DGND 10V =| TPss1206DSQR 6.3V 1oV
DGND DGND DGND
DGND
2.5V, 2.0 AMPS SUPPLY
VDD_2V5
VCC_3V3 SYS N
Uy U 1uH TPas
8y AvIN % sw
9 & TP20_SMD
SSTR Vvos
o *Muooe g o Fe gy c28
z 2 1%
10uF VIN_MON_PORz_3V3 PG 6 5 & VCC2V5_PG 22uF
1ov R585 0E EN < & Pe 63V
= TPS62097RWKT DGND
c215 VCC_3V3_SYS
DGND 0,01uF
25V R231
47K
DGND
DGND
DGND
2.5V, 0.5 AMP SUPPLY
VCC_3V3 SYS
VPP_DDR_2V5
us2
A , PS6
IN out O
VIN_MON_PORz_3V3_PG TP20_SMD
TPASO - , z_JV3 1 R586 = 4 EN e SZZL‘]J‘::
TP20_SMD 5 o 10v
c199 % NG Za
0.1uF
25V o c200
TPS73525DRVR 0,01uF DGND
25V
DGND
DGND
DGND

1.0 V ETHERNET PHY

(DP83867)

POWER

SUPPLY

[Scale

VCC_3V3_SYS Voo 1vo
—‘7 urz 6
= our M O
=) 280 TP20_SMD
c286 VIN_MON_PORz 3V3 PG Rsgg 0E 3 2 o
EN O uE
o 1ov
TLV70710DQNR
DGND
DGND
DGND
vDD_2v8
2.8 v, 0.2 AMP SUPPLY
R556
160E_1%
VCC_3V3_SYS VoD, 2v8 -
U100 P47
N our M O o
P97 o cart TP20_SMD D25
€459 VCC3V3 _SYS PG R689 OE 3 Z o 150080VS75000
O EN O W oF N
uF TP20_SMD o o 10v N
10V TLV70728PDQNR -
DGND
DGND
DGND DGND
Off Page Connections
VCC2vs PG
{6} VCC2V5_PG & S
VCC3V3 SYS_PG
{7.10} VCC3V3_SYS_PG —_—
VIN_MON_PORz 3V3 PG
{7,25) VIN_MON_PORz_3V3 PG py———e——=e
. .
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D-Note
Recommend implementing the voltage monitoring functionality using VMON_VSYS for
early detection of supply failure

VMAIN Vvee 5o

It is meant to be a

b-Note rail that enters the PCB.

Use 1%
tolerance
resistor

R314
100K

VDDA_SYS_MON VDD_CORE

power-fail indicator for the main input
For example,
The 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 Guidelines section of the data sheet

5, 12, or 24 volts.

(higher)

SoC POWER

voltage

SoC_DVDD3V3 ~ SoC_DVDD3V3

Mount R698 and DNI R699 when SR1.0 Device is used
Currently shipped device are SR2.0

Refer pin connectivity table of
when USB interface is not used.

unconnected provided the USB driver is not initialized any time and the USB calibration procedure does not
Grounding the USB supplies as per pin connectivity requirements when not used saves power when low

happen.
power is a critical requirement.

the SOC data sheet for connecting the USB IO, analog and core supplies
It is acceptable to have the supplies connected and all the USB pins left

D-Note :-

Select a capacitor with ESR < 1 O.

Ensure the PCB loop inductance is < 2.5 nH
Select 0201 package or smallest possible package

A Trace connected to SOC

is effectively an antenna that will pick up noise.

A potential will be generated on the signal when noise couples into the antenna.

By placing a pull-up or pull-down near the SoC pin, we force

This potential will be largest on the highest impedance end of the signal.

the highest potential

to the open-circuit end of the signal rather than the SoC end of the signal.

u230 Refer SoC Data sheet u23N
CAP_VDDS_MCU
R31S D-Note :- . 419 voo_core VDDSHV_MCU [ H10 1 cap_vops Mcu
P Changing the core voltage is not Ko | VDD_CORE VDDSHV_MCU |G1g CAP_VDDSO H12
1% allowed after the device has been R11| VDD_CORE VDDSHV_MCU D-Note :- VBDSIV S0 10 = CAP_VDDS0
released from reset. If you turn off L8| VDD_CORE F11 : Foo- Ki5
the core supply, we expect you to Ti2 | VDD CORE VDDSHVO [~G75 VDDSHV_SD_IO CAP_VDDSHV_MMC1
foen ofe oyERYe PR o | VDD_CORE VDDSHVO [G1g Refer pin connectivity CAP_VDDS1 7
power rails and ramp VDD_CORE VDDSHVO0 A CAP_VDDS1
—dow M1 table when SD card CAP_VDD! RTT
oo them down per the power-down i voo-Core W t X SR R capvops2
sequence and wait until all supply 0| VDD_CORE VDDSHV1 {5 interface is not used CRP-VDDST WT6| CAP_VDDS3
rails decay below 300mv before 9| VOD_CORE VDDSHV1 [-p7 13- CAP_VDDS4
turning on power again. VDD_DDR4 VDD_CORE VDDSHV1 CAP_VDDS5
R8
F7 VDDSHV2 [Riy c289 c3%0 c400 c2s8 cas cas7 c396_| c3o1 AMB421BSDCHAALVR
D-Note :- 6| VDDS_DDR VDDSHV2 [Tg — — — —
i 7| VDDS_DOR VDDSHV2 1 3.30F P uF uF WF [ uF
Add a filter cap Refer System Power J6| VDODS_DDR P14 6.3V 6V 6.3V 6.3V 6.3V 6.3V 6.3V
Supply Monitor Design Guidelines K7 | VODS_DDR VDDSHV3 ["p5 SOC_DVDD1V8
section of SoC data sheet L6 | vooe-ooR VPDSHV3
VDDA_1v8 ! M14
VDDSHVA ["yi15 VDDSHV_SD_I0
VDDA_1v8 G11 VDDSHVA D-Note :-
. VDDA_TEMPO L14 ?
D-Note :- VDDSHVS S0C DVODIVE Increase voltage rating to
VDDAR_0P85_SERDESO, VDDAR 0P85 SERDESO L1 vopa_TemPt voDsHvs 12 - 10V or 16V to include the o
VDDA_1V8_SERDES o 1P vcu |18 SOC_DVDD1VE effect of DC bias
Refer usage note in the P12 1Pe
g 15| VDDA_OP85_SERDESO £12 SoC_DVDD3V3
Pin connectivity table 'VDDA_0P85_SERDES0 VMON_1P8_SOC
VDDAR_0P85_USB0 P11 F13 SoC_DVDD3V3
VDDA_0P85_SERDES0_C VMON_3P3_MCU
D’NOtg é’ VDDA_1V8_SERDES T12 | oo oPss_ USBO VMON_3P3_soC |14 VDD_CORE VDDR CORE
VDDA_3P3_SDIO Connect to VDDA_1V8_USBO R14 K10 VDDA SYS MON VDD_DDR4 R-Note R3 [
output of load switch when VDDA _1P8_SERDESO VMON_VSYS VDDA_ADC Connecting 1.8V supply source R106 oE
UHS-I speed is used VDD_MMC1 R15 VDDA_1P8_USBO VDDS_DDR C J8 VDDA 1V8_MGU directly to VPP continuously is R4
SoC_DVDD3V3 H15 J13 not allowed VDDAR_CORE
VDDS_MMCO/ADCO_VREFP - VDDA_3P3_SDIO VDDA_ADC T R297 0E
R13 K12 VPP_1v8
SOC_DVDD1V8 VDDA _3P3_USBO VDDA_MCU - ‘!’ VDD_DLL_MMCO R1 VDDA_CORE
2| Aoco_ReFp vep (815 R78 o
VDDA_1V8 'VDDS_MMCO Hia
VDDR_CORE T H13 VDD_DLL_MMCO
VDDS_0sC VDDA_PLLO RrR2
191 VODR_CORE VDDA PLL1 RTS 0E
 wis
VDDA CORE M3 | VBOR-CORE voDA_pLLo [-N22 VDDA PLL2 VNV
K13 VDDAPLL1 57
VDD_MMCO VDDA_PLL2
CORE SUPPLY ARRAY CORE SUPPLY STEERING RESISTORS
SOC_DVDD1V8 VDDS_MMCW/ADCO_VREFP VDDA_ADG AMB421BSDGHAALVR
0.75 VDD_CORE 0.85 VDDR CORE&OTHERS R2 & R4 INSTALLED
R698 OF. RE99 OF. 0.85 VDD_CORE, VDDR_CORE&OTHERS NONE R1 & R3 INSTALLED
D Note :-
Mount R699 and DNI R698 when SR2.0 Device is used
D-Note :- D-Note :-

D-Note
Bulk caps are
optional
when SERDESO
is not used

CORE SUPPLY 1.8V Analog SUPPLY
VDDAR_0P85_SERDES0 VDDAR_0P85_SERDESO VDDA_1v8_MCU VDDA _1v8_MCU VDDA _PLLO VDDA _PLLO
VDDA _CORE FB4 VDDAR_0P85_SERDESO VDDA_1V8 FB5 VDDA_1V8_MCU
D-Note :- VDDA_1V8 FB15 VDDA_PLLO
Bulk caps are optional
By c387 353 c103 Cc340 355 c327
cot lcgz co3 356 cas c362 when SERDESO is not used o
c8s 0.1uF 0.01uF 4.70F °© 0.1uF 0.01uF 4.70F
26E 0.AuF 0.AuF 0.AuF 0.01uF "] 0.01uF | 0.01uF 470F 1208 16V 25v v 1208 16V 25V 10V
D-Note :- 16V 16V 16V 2V 2V 2V 10V
Ferrite is optional
DGND DGND DGND DGND
when SERDESO is not
used DGND DGND VDDA PLL1 VDDA PLL1
VDDA_1V8_USBO VDDA_1V8_USBO
VDDA_1v8 FB20 VDDA _1V8_USBO
VDDAR_0P85_USBO VDDAR_0P85_USBO VDD_DLL_MMCO VDD_DLL_MMCO VDDA_1V8 813 VDDA _PLL1
€399 €380 C300 C322 €299
VDDA CORE .7 VDD_DLL_MMCO ° 398
VDDA CORE .o VDDAR_0P85_USBO 358 350 c341 365 car3 carr 1208 0.1uF 0.01uF 47uF 0.1uF 0.01uF 4.70F
16V 25V 10V 4 16V, 2V 10V
0.10F 0.01uF 4.70F 0.1uF 0.01uF 470F 120E
16V 25V 1ov 16V 25V 10v
DGND DGND DGND DGND
26E
26E DGND DGND DGND DGND VDDA_ADC VDDA_ADC
VDDA_1V8_SERDES VDDA_1V8_SERDES
VDDA_1V8 FBe  VDDA_1V8_SERDES
c368 c363
c121 ca1s
0.1uF 4.70F c120
1208 16V 10V 0.1uF 0.010F 4TuF
1.8V Analog SUPPLY DoNote - 1208 A6V, v Tov
DGND DGND Ferrite is optional
VDDA _PLL2 VDDA _PLL2 when SERDES0O is not used DGND DGND
VDDA_1v8 . VDDA _PLL2 D-Note :-
c75 C347 c74 Common SOC LVCMOS IO interface guidelines
010 0.01uF AT 1. Most of the SOC IOs are not fail-safe. No input should be applied before supply ramps.
oy 25 Tov 2. SOC LVCMOS inputs have minimum slew rate requirements specified
3. SOC IO buffers are off during Reset. A pull is required near to the attached device being driven by the SOC IOs
1208 4. Any SOC IO that has a trace connected and not being actively driven needs a parallel pull. When adding pull is not feasible,
DGND DGND ensure the traces are routed away from noisy signals
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SoC POWER SUPPLIES

1.8v 10, 3.

VCC3V3_PREREG

0 AMPS SUPPLY

Vee1ve

Q P14
ca17

211 Vvos
T yccavs svs po S 208 o
3 1 S —
e [N w9 . 20_SMD 6.3V
5V TP20_SMD 5 B DGND
TPS62087RLTT
DGND
DGND
1.2v, 2.0 AMPS SUPPLY
VCC3V3_PREREG Veer2 bor
"' Us ™ L2 1uH
8y AviN e sw 2 O 1P10
9 g
SSITR vos R214
c9 c202 %101 vope s g 10.1K_0.1% c20 VCC3V3_PREREG
100F] 0.010F VDD1V8_PG 5 5 VCCiv2 PG 22u0F
— A e
10v 25V EN < a PG 6.3V
RSB OE 4] 219
= TPS62097RWKT DGND
R213
21K_1%
DGND
100K
VCC1v2_PG
DGND
DGND
1.8V VPP, 0.5 AMP SUPPLY Add a ser
. 7 . Add a series
resistor to
VCC3V3_PREREG VPP_1V8 ;}L::p\l])lepin
ur2 for isolation
EN . our - O7pg OF testing
Pes VPP_LDQ EN 2 o2
265 o R582 0E 3len 6 & 2.20F
AuF TP20_SMD 10v D-Note :-
v R23 D-Note :- TLVIS518PDONR Add a decap 0.1 uF near
Move pulldown D&ND to the SoC VPP pin
DOND near to EN
D-Note pin - pin 3
It is very important to select 0 of LDO D-Note :-

an LDO with very fast transient
response and connect its output
to the VPP pin with a low loop
inductance path to ensure it is
able to source the high
transient load, where the VPP
pin never drops below the
minimum operating voltage.

oén  Alternate part suggestion
TPS7A21-Q1, Automotive, 500mA, low-noise
ultra-low-IQ high-PSRR low-dropout (LDO)
voltage regulator

1.8V Analog ,

1 AMP SUPPLY

VCC_3V3 SYS
R143
VCC3V3_PREREG 10K VDDA1V8
u33
S our M O TP4
VDD1V8 PG l 5
PG
C126 T a R144 c129
VCC3V3 SYS PG Rsg3 OE 4 Z o 2 47.5K 1%
uF EN O W FB 220F
10V v
C403 TPS74601PDRVR
0.01uF
DGND 25V DGND
R145
DGND DGND 21K_1%
DGND

Off Page Connections

VCC_CORE PG
VDD 0VE5 PG
SVCCTVZ PG

{6.7) VCC_CORE_PG
{6} VDD_0V85 PG
{6} VCCTV2_PG
{6} VDD1v8_PG
{21) VPP_LDO_EN
{7.8.25) VIN_MON_PORz_3V3_PG
{7.8} VCC3V3_SYS_PG

0.75 /0.85v, 3.0 AMPS SUPPLY
VCC3V3_PREREG VCC_CORE VDD_CORE
u2s L4 0.47uH T
T sw e ? O TP23 e O TpP52
VCC_CORE_EN VCC_CORE_FB =
P24 R584 0E 1 en g 2 . CORE | o 4
) 8 5 4 crr cags g 2
co5 VCC1V2.PG Reg7 oE PG < & NC[—X s
b - S Rfb
16V TPS62823DLCT 10uF 10uF g3
VCC_CORE_PG 10V 10 < |
&|
DGND  DGND
DGND
g
VCC3V3_PREREG DGND ICORE VOLTAGE | Rfb RES TO BE PLACED
0.75v REb = 24.9K g
R123
100K
0.85V Rfb = 41.2K DGND
vee _CoRe PG
0.85 Vv, 1.5 AMPS SUPPLY
VDD_0v85
VDDAR_CORE
VCC3V3_PREREG
ut2
3
1 T VNt vout
VIN: 2 VDD_0V85 PG TP29
o VDD_0v85 EN 22 e
- BAT ( en 35 & raft Rad
10uF Ren wlo] 10.1K_0.1% VCC3V3_PREREG
10V TPS82084SILT
If VDD_CORE = 0.75V,
Mount Ren
DGND R53
If VDD_CORE =0.85 o0k
DNI Ren DGND
R49
162k 1% VDD _0V8Ss PG
DEND
D-Note :-
An alternative way to source the VPP is to use an external supply. The required caps and
termination/Discharge resistor are recommended to be placed near to the SoC VPP pin.
SOC GPIO output can be used to control or time the external power supply output
D-Note :-
Given the transient current requirement during eFuse programming, using load switch or FET
switch may not be a recommended approach,
It is recommended to use an LDO. A load or FET switch is likely to have too much voltage
drop that can't be compensated like when using an LDO.
VCC3V3_PREREG
1 carg
VCC3V3_PREREG
0AuF
C495] |0.1uF 25V
2V DGND
U103 |
DGND U104
veeivz PG 3
4 R696 1K VCC_CORE_EN VCC1v2 PG
VDD_0v85_PG N\ |4 VDD_0v85 EN
VCC_CORE_PG )
SN74LVC1G32DBVR 540 o
0.1uF SN74LVC1GO8DBVRE4
25V
DGND DGND DGND
L]
[Size [CAGE Code DWG NO
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0.1uF
16V

10uF 4.7uF 1uF 0.1uF 0.1uF
1ov 10v 10V 16V 16V

0.1uF 0.1uF 0.1uF 0.1uF
16V 16V 16V 16V

DGND

Cad Note :- Place 0.1 uF

VDD ARRAY CORE

VDDA_1V8

| cre C346 c342_| c370 €338
~

47uF 0.1uF 01uF | 0.1uF 0.1uF
10V 16V 16V 16V 16V

DGND
Cad Note :- Place 0.1 uF c

caps near to SoC pins

VDDA_3P3_SDIO

VDD_MMC1
c119 C382
47uF 0.1uF
10V 16V

DGND

aps near to SoC pins

VDD_CORE
C334 €335 lcaaa lcazslcawslcaza cuslcaaslcazslcamlcazd C354 caazicasz
10uF 4.7uF 1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
10v 10v 10v 16V 16V 16V 16V 16V 16V 16V 16V 16V 16V
DGND
Cad Note :- Place 0.1 uF caps near to SoC pins
VDD_DDR4

C290 C294 lcaﬂ €303 €302 €310 c317 €307 C314_| €308
0.1uF
16V

0.1uF
16V

SOC POWER SUPPLIES - DECAPS

0.1uF | 0.1uF
16V 16V 16V 16V

0.1uF 0.1uF

C337_| C374 cars €360 iceaa
0.1uF
16V

Ca76_| C312 c331 C304
0.1uF | 0.1uF
16V 16V

0.1uF 0.1uF
16V 16V

VDD_CORE
SoC_DVDD3V3
C482 Cd84 C483
— C366 C309 c321 C326
47uF 0.1uF 0.1uF
25) 16V 16V 4.7uF 1uF 0.1uF 0.1uF 0.1uF
P 1ov 10v, 16V, 16V, 16V,
DGND DGND
Cad Note :- Cad Note :-
To place after current sense
resistor on VDD_CORE plane 898DVDD3VS
_| st lcaaw lcaaa icazs icaw
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
16V 16V 16V 16V 16V
DGND
Cad Note
SOC_DVDD1v8

©383

0.1uF

cart

16V 16V

0.1uF

ca79

DGND

Cad Note

€359

len |
T T

0.1uF

Place 0.1 uF caps near to SoC pins

- Place 0.1 uF caps near to SoC pins

VDDSHV_SD_IO
Cc381 372
0.1uF 0.1uF
16V 16V
DGND

:- Place 0.1 uF caps near to SoC pins

Core & Array Core Supply Kelvin Sensing

R307
50E_0.1%
02

0.1uF
25V

0.1uF

R-Note
Internal testing

Circuit for testing of noise

level on the low

voltage/high

current power rails

c291

0.1uF
25V

VDD_CORE VDDR_CORE
P55 P61
THRU HOLE THRU HOLE
c285 car9
OAF | OMF | 0fuF
PS4 2V | 25V 25V e
O O
THRU HOLE J7 THRU HOLE 47

DGND

DGND

VDDR_CORE

c86 €330

ca15

0.1uF
16V

VDDR_CORE

47uF
1ov

DGND
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CAD Note:
Place CAP C541
between pins
J15 and J16

D-Note :-
ADCO_REFN

VDDS_MMCO/ADCO_VREFP

cs41

0.1uF
16V

SoC POWER - VSS

ADC_VREFN/VSS

Connect the decap to J16 directly
Connect J16 to ground through a OR

u23p

o] vss vss He—]

721 VSS NS W —

€3 Vss VSS iz

<o VsS VSS (N7

G5 Vss VSS |Ng

BT Vss VSS i

£ VSS VSS 13

£137 VSS VSS 15

5| VSS vss
vss VSS [

3 vss VSS [y
3| VSS VSS [pig
———&7 VSS VSS g
9] VsS vss
—Gis] VSS VSS [

He | VSS VSS [Riz

He | VSS VSS 75

1] VSS vss

A5 VSS VSS 15
0] VSS VSS [y
a1 VSS VSS 15

57 Vss VSS [
o] Vss VSS [yi7

Tia] Vss VSS [-wig

s VsS VSS g

Kef oo e vas
{ k6]

——re vss vss g
T3] Vss VSS R
T3] VsS VSS ["aAT5
7 vss VSS [~aaTE
To | VsS VSS Faaz
Tis] VsS vss
vss
A4 AMB421BSDGHAALVR v
DGND DGND

Positioning Hole

H1
M2850 -1 —
H2
M28/5.0 O :

H3
M28/50 O—1—4

He
28550 O———4

777
EARTH
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U236
DDR_AQ DDR_LDM
22| boro Ao DDRo_DMO |-
£2 | DDRO_A1 DDRO_DM1
DDR_A3 D4 _| DDRO_A2 A3 DDR_DQO
DORAT D3| DDRO_A3 DDR0_DQO |35
DOR F>| DDRO_A4 DDR0_DQ1 |55 u
DORAG Jo| DDRO_AS DDRO_DQ2 [~az———DDRDaT ——
DOR 15| DDRO_A6 DDRO_DQ3 -3 DDRDOT
DOR-AE 73| DDRO_A7 DDRO_DQ4 [-Gs DR DOF
DOR AT J4| DDRO_A8 DDRO_DQS -G ——DDRDOr—— D-Note :-
DORATT #3| DDRO_A9 DDRO_DQ6 55— DDR DOz .
D 71 DDRO_A10 DDRO_DQ7 [-Ns——DDRDE—— DDR DQ Lines Swapped D)
TDDRATZ Wb | DDROAM DDRO_DQ8 {4 DDRDOs i
R-Note : DDR_AT3 Ka_| DDRO_A12 DDR0_DQ9 75 DDR_DQT4 With Data Byte
: ———————— | DDRO_A13 DDRO_DQ10 [z DDRDOT0——
Verify need to connect DDR_BAO G4 DDR0O_DQ11 "Nz DDRDOI
DDRO_BGl for memory —DDRBAT——G5| DDRO_BAO DDRO_DQ12 (-yg——DDR-DOT7——
expansion ——————————"{ DDR0_BA1 DDRO_DQ13 [—gg————DDR DOTT——
—DORBC 821 hro BGo 3323’3312 phe R
TP59  ~TP20 SMD H3
e} DDRO_BG1 c1 DDR_LDQS P
DDRO_DQSO gy
DDRO_DQSO_N
N1 DDR_UDQS_P
VDD_DDR4 DDR_CLKP F1 DDRO_DQST [y D0 T
—DDRCIRN g7 | DDRO_CKO DDRO_DQST_N
DDRO_CKO_N
R-Note :- DDR_CKE Fa4
i PS8 (~TP20 SMD 73| DDRO_CKEO
Re7 Verify need to connect O DDRO_CKE1 [
these NC pins for DDR_CSn E3 | \oro 8o N
. —_ B ) CSO0_t
22K memory expansion P60 (TP20_SMD E4 | DOROGoIN
DDR_ODT E5 | Loro 0DTo
DDR_RESET# —
| P62 (TP20 SMD F5 | DoRaonT
DDR_ACTn H2 o
RE5 R-Note :- ————————"“1{ DDRO_ACT N
DDR_ALERT H1
20 Pulldown is populated ———=———————— DDRO_ALERT_N
R320 240E_1% H5 | poRo_caLo
DDR_A15_CAS 35
DGND ———————————""{ DDR0_CAS N
DDR_PARITY
DGND R ® 1 poro_PaR
DDR_A16_RAS F6
————————"{ DDRO_RAS N
DDR_RESET#
— R D8l hRo ReseTON ©
DDR_A14_WEn Ha
————————"{ DDRO_WE_N
AMB421BSDGHAALVR
A
VDD_DDR4
VPP DDR 2v5  FBI1 DDR_VPP
DDR_VREFCA DDR _CLKP__ R261 39.2E 1% c248 0.01uF
DDR4 DEVICE OK
s DDR TERMINATION
38
VDD_DDR4 VDD_DDR4 DDR_VPP Cad Note :- VDDR_VTT
g Place the decap near =
DDR VREFCA to DDR_VREFCA
DGND c58 b Note:-
B DDR BGO Re69 307 1% 4‘ VIT terminations for 5
uis TORCRE Res M st o1 address and control
DDR_AQ P30 < o | G2 DDR_DQO VDD_DDR4 . 4 Ccoas signals is optional
% P7 o FT DDR DT _CSn R256 39.2E 1%
—DoR AR :; E gg; H: DDR_DQ: DDR_VPP TORBAU —R273 e 3926 1% zzigri i;ngi:dDDR[l
B — A . DDR DT T 1__cos1
N3 A3 - D3 [ DR DOZ DDR_BA1 R288 3926 1% 4{ (Point-Point)
&, RE )| AS DQ6 [y DDR DT = DDR_A0 R289 3026 1% Refer SK-AM62B-P1
TDODRAE R ﬁ; gg; [A3 —____DDRD®® DDR_ALERTn R-Note : TDOR AT RO0 o 392E 1% 1 schematics for
RT B8 DDR_DQY ' - DOOR R86 39.2E 1% i
TDORAI ___R7 & . .2E 1% implementation
DDR_ATO M3 7| A9 D9 [7¢; DDR_DQT0 DDR_TEN Pulldown is cod P
TDORATT 12| AI0AP pato DDR_DQTT populated DDR_A3 R89 3926 1% |
TDOORATZ _ wmz Al patt DDR_DQT DOR A7 R290_ N\ _39.2E 1%
—DORATT 5| A12BC N patz DORDaT of & o R62 1_cst
WA DQ13 DDR_DQTA B o by 1K 1% DDR_AS R287 39.2E 1%
DDR_A14_WEn L2 e ars gglg DDR_DQ15 DDR_AG R275 39.2E 1%
CATS [ c246 H
T DDRAT6 RAS g | CAS_NIAS B7 DDR_UDQS P DDR_A7 RT7 3926 1% ]
———=—=—————RAS_N/A16 UDQS T FA7—  DDR UDGS N V4 DDOR A8 R84 IAA_39.2E 1%
DDR_BAO N2 ubas_¢ DEND 1 cose
N§ | BAO G3 DDR_LDQS_P VDD_DDR4 DGND DDR_A9 R91 39.2E 1%
BA1 tgggg F3 DOR DTS N T DOR_ATO R29T I \In_39.2E 1%
DDR_BGO M2 C264
——————"{BG0 ' y {
E2 DDR_UDM DDR_CKE . DDR_A11 R83 39.2E 1%
DDR_CLKP o2 G NF/UDM_NIUDBI N [ " s";‘lg‘e s DNI DDR_ATZ RE8 A~ 39.0E 1%
TDODRCIKN ke [ CK- DDR_LDM 2z 2 Az 2z 4z ulldown is
R Kl NF/LDM_N/LDBIN -5l ————— PR IR SR R 2 g2 =
DDR_CKE DDR_ALERTn DDR_A13 %
ot i, St - - w B ver S
K3 F9 R38 240E 1% c62
ooT za DDR_A15 CAS Ra71 39.2E 1% ]
DDR_PARITY T3 %, 39.2€ 1%
—————————PR
DGND c60
DDR_TEN N9 1 DDR ACTn __ Rg7 3926 1% ]
- _|™ DDR_OD R258 A\~ 39.2E 1%
DDR_CSn L7 V4 c59 A
= T3] CS N gggogogagg hvd P15 VDD_DDR4 DGND DGND
DDR_RESET# P | ACTN BR8888388 3300500009 NFING Orp20_svo T
———————|RESET.N 533553535555 3533353355555 =
S8 LBz TP T T Y T Y] L
KIRAGIBSWC-BOWE Sz 3z 2z 3z Sz oz oz o
2R & & 28 & SR - R DGND
% 8 8 8§ 8 8 & § § N N
DGND of 9 9 g 9 9 9 9 i AGE Code DWG NO
<Cage Code> <Doc>
V4 [Sheet
DGND 13 of 33
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D-Note :-—

This family of processor implements a hard and dedicated
PHY for eMMC interface.

The pull required for DO0..D7, Clock and other eMMC
interface control signals are enabled internal to the
SOC during reset

Refer pin connectivity table for guidelines when eMMC is
not used

D-Note :-
0E provision on MMCO_CLK
Helps improve signal integrity

SOC - MMC INTERFACE

D-Note :-

The pulls required for DO..D7
Clock and other eMMC interface
control signals are enabled
internal to the SOC during reset
and are eMMC JEDEC standard
compliant

External pullup is optional and
can be deleted on the custom board
Refer pin connectivity table for
guidelines when eMMC is not used

SoC_MMCO_CMD

VCG1V8,

R161

49.9K 1%

eMMC FLASH OK

VDDIM

ca27 c428

0.1uF 1uF
25V v
DGND
44 o a
Bieisie| SERRE| 9|

D-Note :-
Add additional

A3 | E13 decaps as required
23l SGCMWCT DATT ' a|DATO 8888 88888 E Noat 145 Refer SK-AM62P-LP
MMCO_CLK R404 0E. SoC_MMCO_CLK G18 6C_MMCU_DAT DAT1 >>>> 99999 g NC42 h s
MMCO_CLK oCMNCO DAT: B2 | DAT2 > NC43 [Fg—X schematics
SoC_MMCO_DATO K20 MMCO_DATO 50C_MMCU_DATH B3 32¥3 mg:g I 1
C_MMCU_DATT - MMCU_DATS [T
D-Note :- . . ST AT ﬁg MMCO_DAT1 S WCTDATS :g DATS NC46 [ % vees Vee g sve
MMCO interface is compliant SCNCU-DATS 37| MMCO_DAT2 GC WU DAT 86| DAT6 NC47 g X
with the JEDEC eMMC electrical SC WY DATA T77] MMCO_DAT3 — DAT?7 NC48 57X
standard v5.1 (JESD84-BS1 C_WNCU_DAT? MMCO_DAT4 NC49 57X
¢ ! CWCT-DATS 312 MMCO_DATS Veeive % Eg VSF1 NG50 Gg ol 430 ca43 c438 ca37
GC_WMCU_DAT: G7_| MMCO_DATE Lo | VSF2 NOS1T 517X 2.20F 0.1uF 220F 0.1uF
MMCO_DAT? LFi0 | VSFS NC2 IG15 % 1ov 25V 1ov 25V
SoC_MMCO_CMD J21 XG107| VSF4 NC53 517X
MMCO_CMD R456 XKio| VSFS NC54 :xx
SoC_MMCO_DS % %P0 VSF6 NC55 [
- 1 | \co_ps A99K_1% X101 Vsrr NCS6 75X peko pako
MMCO_CALPAD SoC_MMCO0_DS MMCO_DS NCS57 "Rz X
= F18 | Muco_cALPAD — Radd £ = 1 os NC58 e
MMC1_CLK R MMCO_CLK NC59 Hg X
{32} MMC1_CLK <& R389 0. C1 ¢ L20 4 1_CLK Ra44 accimg 0_CMD mg CLK NCE0 [ i
NC61 [—j7—X
MMC1 used as SDIO {32) MMC1_DD LB Lzl MMC1_DATO NC62 7j X
RA405 {32} MmC1_D1 T K1 | MMC1_DAT1 NC63 [Ji7 X
(WIFI5 module) RE45 5 (32) MMC1 D2 K15 MMC1 DAT2 1k a7 NCs4 12X
10K_1% 10K > {32} MMC1.D3 MMC1_DAT3 Ré44 X5 | RFU1 NCB5 [~y15 X
MMC1_CMD J19 D-Note :-— X5 RFU2 NC86 [—jeg X
(32} MMC1_CMD {O>—————=——————————— MMC1_CMD : . . DGKD 10K X% k7| RFU3 NC67 [ X
MMC1_SDCD D19 Ensure eMMC_RSTn Reset input is X——| RFU4 NC68 [3—X
bekD MMC1_SDCD enabled in the eMMC device (eMMC AL e mg?gw
DGND MMC1_SDWP. non-volatile gonflguratlon §pace) for % :7 NG2 NGT1 fg’(
R-Note :— the reset logic to be functional bl %—ag| NC3 NC72 X
What is the reason we R40 AMB421BSDGHAALVR XAd NC73 [Fr7—X
selected pulldown 10K AT Nors P3¢
Trstead of puitep for eMMC FLASH RESET A N piiz
EMMC, SD card or other x%, NC77 %%
peripherals? Vee1ve %51 NC9 NC78 7 X
Because there are cases VODSHV_SD_0 oo T %—g7| NC10 NC79 X
where the clock is veeivs fom 3 N NSEO [ o)
stopped or paused in a 170 g NC13 NCB2 [he—X
low logic state and the CAD Note D-Note VCC_3V3 SYS »B10 NC83 8 S
pull-down option is Pl“EtSOC Cl“]t‘ D‘éﬁp“tlpuildownt 2dd a series resistor to the O.uF 2 NCas o
consistent with this resistor near to the clock inpu GPIO input for isolation or RIS box NCB5 [y17 X
logic state. pin of the attached (memory) test R196 Dpoko boasi NCB86 [z X
device esting % NCB7 (5 X
DoNote - Refer SK-AM62P-LP schematics K e 10K O NCB3 [
The GPIO reset option makes it possible for software to reset o ;t Ne89 N X
the attached device (eMMC or OSPI or SD card or OLDIO or EPHY) GPIO_eMMC _RSTn 1 Jo mggf N3 %
without resetting the entire processor if there is a case :[ ] Y|4 eMMC RSTn JoC Neoz | 6%
where the peripheral becomes unresponsive. RESETSTATZ 251 J xSt NC2e NCo3 e
[ %11 NC25 NC94 [Ng—X
D-Note :— | SN74LVC1GOBDBVRE4. D-Note : Xciz] mgg‘;’ mggg N1 S
In case ANDing logic is not used and the processor ANDing logic additionally x%— NG28 Ncg,%
Main Domain warm reset status output (RESETSTATz) performs level translation % NC98 g5 X
D-Note :- is used to reset the attached device, ensure the Verify th % NC99 [1g X
: y e Reset IO level pol NCi0o U4
You could eliminate the GPIO option and only use the reset I0 voltage level of the attached device matches tibility bef. P1
the RESETSTATz I0 volt level. A level compatibility betore o Ne101 X
output (Warm or Cold), where software forces a warm reset e ATz 10 voltage level. eve DGND optimizing the reset ANDing g NC102 [-55—X
if the peripheral becomes unresponsive. However, this will translator is recommended to match the IO voltage logic %515 NC103 [-pg—X
reset the entire device rather than trying to recover the level. A resistor divider could be used : XB1a NC35 NC104 [-pg—X
specific peripheral without resetting the entire device. alternatively, provided optimum impedance value of 10 level mismatch could fom=m e NC105 7
the resistor divider is selected. If too high the cause supply leakage and X—gy| NC37 NC106 [p1p X
rise/fall time of the eMMC reset input could be affect SOC operation FEF NGB enn 39999 NG1O7pX
slow and introduce too much delay. If too low it XEi2 m‘éjg 383388 33355 m‘é;gg Pia
will cause the AM62x to source too much ettt x
steady-state current during normal operation. duigglale olgkfe]  xumecioereaon
DGND
VCC_3V3_SYS VCC_3V3_SYS
VDD_MMC1
VCC_3V3 SYS VCC_3V3 SYS U3y
10421 1 VIN VouT 5
0.AuF R426 MMC1_SD_LS_EN 3 4
R416 25V Cc1a9 Lm ON cr = ctag
10K o 5 uF
| DGND 470F 1uF Z Qop 10V
10K 10V 5V ©
\ | TPS22918DBVR
(15.20) RESETSTATz ) RESETSI'}}T: 4 MMC1_SD_LS_EN DGND DGND
16,17,24} POR: T
{18, i} PORz_OU J D-Note :—
CT - Add a 220 pF or
- SN74LVC1G11DCKR DGND
idgoseseries o~ higher cap for SD card
1 D-Note :- supply slew rate
resistor to the GPIO .
Anding logic could be control
input for isolation
or testing optimized to 2 input AND
DGND ate i
Refer SK-AM62P-LP
B Use RESETSTATz and the Off Page Connections
schematics :
SoC IO as inputs
From &
To IO Expander {21} GPIO_eMMC_RSTn >%
0 [
AGE Code DWG NO Rev
<Cage Code> <Doc> A
[Sheet
14 of 33




512Mb OSPI NORFLASH

R-Note :-—

SOC IO buffers are off during power-up. A pullup is
recommended near to the attached device, to hold the
attached device IOs in a known state.

Use of Pullups are attached device dependent

SOC OSPI INTERFACE

D-Note :-

Connecting OSPI interface to
multiple devices is not

VCCive . -
T D-Note : recommended or supported
VCCive These OR resistors are used for
- configuring QSPI and OSPI
vecve This is optional during custom board .
vee1ve design OSPI_CLK N20
D-Note :- 0SPI0_CLK
PL : 0OSPI_DQ3 R425 OE _SoC_OSPI_DQ3 SoC_0SPI DQO w19
R168 ace series RI81 @ RI76 0 R169 0 R172 0 RI73 0 R180 Q R179 Q Ri78 OSPI_DQ: RA23 0E__SoC_OSPI DT oC_OSPT_DaT w18 | OSPI0_DO
1Kk resistor near 10K D 10K S 10K S 10K S 10K o 10K > 10K o 10K OSPLDaT R433 OE__SoC_OSPLDaT GC_OSPT DU w20 | OSPI0_DI
'1‘(;:6 to the SoC OSPI_DQD RA40, 0E__SoC_OSPI_DQ0D C_OSPI_DQ. M21_| OSPI0_D2
oC_OSPI_DO4 Pa1| OSPI0_D3
<| =|<| DGND VCC1ve OSPI_DQ7 R443, OE _SoC_OSPI_DQ7 6C_OSPT_DQ! P20 | OSPI0_D4
40 @ o OSPL_D06 RA42 0E_SoC_OSPI.DU6 6C_OSPT DOB Nis | OSPI0_D5
OSP] CLK R157, OE B2 O gg OSPI_DQO OSPT DO R441 OE__SoC_OSPI DT oC_OSPIL_DQ iz | OSPI0_D6é
CcK O 00 DQO OSPT_DaT OSPT_DOZ R432 0E__SoC_OSPI_ D04 0SPI0_D7
0SPI_CS c2 > gg bat OSPI DQZ 0SPI_DQS_SoC
OSPLINTn Cs#t ng OSPI_DQ! R155 OSPI0_DQS
103 A5 OSPI_D0A - 0sPI_CS
e SN T RISE AN OE By DG4 ] 10K Cad Note : X R42z OSPI0_CSNO
OSPI_RSTn A DQ5 £y OSPT D0 Place series resistor {21) DDR_VTT_EN — 0OSPI0_CSN1
RESET# DQ6 g OSPIDGT close to the Memory OSPLINTA OSPI0_CSN2
a2 pa7 OSPI0_CSN3
%3 DNU1 0SPI_DQS % OSPI_DQS_SoC OSPI0_LBCLK.
DeNG * Q? DNU2 ps 22 L R152 22E 1% DS ) | R591, OE N21 | o LBGLKO
X—g5 | DNU3 fele] R600, OE__OSPI0_LBCLK
Xgs{ONUs @ 292 c L . AMB421BSDGHAALVR
poame:R ad Note : Cad Note :-
CAD N A onus 2 22 . .
ote - D-Note :- Place pulldown RISt R-Note :-
Place SOC clock output sosHsst2TGABHMOT0 S| OI9 For QSPI Configuration hear to SOC K% pQs pulldown is CAD Note :- Place R591 close to the ball with as
pulldown resistor near DNI the following OE resistors enabled Place R600 f:l‘?;e t°bthe little trace as possible
to the clock input pin 1.0SPI_DQ4 to OSPI_DQ7 nets Place pulldown memory to avoid stu
of the attached (memory) 2.0SPI_INTn closer to the SoC D-Note :-
device o External loopback clock series
resistors are DNI when DQS is
g;NOte =; - B To Route DQS To Route DQS connected
oice o memory device '
For improved performance, it is recommended to select QSPT to LBCLKO to SOC's DQS
memory device with an external reset input pin
The reset pin is recommended to be controlled using SOC Mount R591 & R600 DNI R591 & R600
DGND reset status output or an ANDing logic as implemented in
the starter kit
veeive
veeivs
D-Note :-
Add a series resistor to the GPIO R429
input for isolation or testing Tok Re14
Refer SK-AM62P-LP schematics 10K
U
GPIO_OSPI_RSTn 1
OSPI_RSTn
{14.24) RESETSTATz ~ p)—RESETSTATZ 2
SN74LVC1G0BDBVRE4
DGND
D-Note :-

ANDing logic additionally
performs level translation
Verify the Reset IO level
compatibility before optimizing
the reset ANDing logic.

I0 level mismatch could cause
supply leakage and affect SOC
operation

[CAGE Code
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D-Note

The caps and values used

are as per the EPHY data

C274_| C238 | C263

WF | W | wF | toF

10V 10V, 10V

S
S

e

=]
ot
z
El

péo D-Note individual TPs for
Add 10 nF cap for testing
each supply rail
Refer EPHY data CPSW_RGMII1_TDO
PSW_RGMIIT_TDT
c237 c281 sheet PSW_RGWITT_TD:
PSWRGWIIT_TD:
1uF 10uF D-Note : PSW_RGMIIT_T;
1oV v Provide provision for PSTW_REMIT_TX_CTC
Series resistor CPSW_RGMIl1_RDO
based on EPHY for RX “j &m: zg‘
signals near to EPHY PSWRGMITTRDZ
PSW_RGMIIT_RXC
PSW_RGWITT_RX_CTC
D-Note :- ETH1_CLK_IN

XI clock Input amplitude allowed is
1.8V irrespective of the IO supply
when the clock

Use a CAP DIVIDER
amplified is 3.3V

D-Note :-
2dd a parallel 22 pF cap
These changes are for

Ethernet compliance test
performance improvement

STRAPPING RESISTORS

249K 1%
2.49K_1%
5.76K_1%
2.49K_1%

249K 1%
249K 1%
2.49K_1%

VCC_3V3_SYS

sheet recommendations

D-Note :-
VDDA1P8

These are LDO outputs
Do not short.

CPSW3G RGMII 1 ETHERNET PHY

30
a1
13
48
3

9

6

24
31
42

RJ45 with Integrated Mangnetics

R-Note
FB26 Ferrite is
VCC_3V3 SYS s
-3 — DNI
1 2
D-Note 1208 CPSW_ETH1_DOP 9 L

Verify the power sequence

requirements for Two-Supply
Configuration and
Three-Supply Configuration

CPSW_ETH1_DOM

VDD1PO
VDD1PO
VDD1PO
VDD1PO

VDDA1P8
VDDA1P8
VDDA2P5
VDDA2P5

LZLNG CPSW_RGMII1_ETH1_CLK OUT
R81 10K CPSW_RGMII1_MDC

R79 22K CPSW_RGMII1_MDIO
R42 22K CPSW_RGMILINTn
R70 10K 1% CPSW_RGMII1_ETH1_RBIAS

CPSW_RGMII1_RESETn

DGND
PRG1_RGMII_INTn _R250, OE _CPSW_RGMIL_INTn

GND

D-Note :-
Refer to

AN
AN

=

L\
AN

1 CPSW_ETH1_DOP
TD.PAf7
TD_MA CPSW_ETH1_D1P.
4 CPSW_ETH1_D1P
TDPB[F5
TDMB
7 CPSW_ETH1_D2P
TDPClg
oM C CPSW_ETH1_D1M
10 CPSW_ETH1 D3P
TD_P.D |7
MDD CPSW_ETH1_D2P
CPSW_ETH1_LEDO
LED 0 Xg e
LED_1 (~—45——CPSW ETHT TED-ACT——
LED 2
39 CPSW_ETH1_GPIO 0
GPIO_0 [~35—CPSW ETHT GFIO T CPSW_ETH1_D2M
GPIO_1

=

CPSW_ETH1_D3P

L\
AN

CPSW_ETH1_D3M

VCC_3V3_SYS

RT6

49

ETH1_CLK_IN

ETH1_CLK OUT

CPSW_RGMII1_RDO

CPSW_RGMIIT_RDZ

CPSW_RGMIT_RX_CTC

249K 1%
2.49K_1%
2.49K_1%
2.49K_1%

CPSW_ETH1_LED_1000

CPSW_ETH1_LED_ACT

CPSW_ETH1_GPIO_0

CPSW_ETH1_GPIO_1

249K 1%
249K 1%
2.49K_1%

DGND

00000
ion Enable

d
dvertised, Auto-MDI-X
ns

Tx & Rx Clock Skew =

CPSW_ETH1_LED1

BSS138LT1G

R702
10K

]

15
16

CPSW_ETH1_LED1

CPSW_ETH1_LED2

/77
12 | GREEN CPSW_EARTH

CPSW_ETH1_LED3

LEFT LED

CON_RJ45-14_LPJG16314A4NL
CPSW3G EPHY - 1 RESET

VCC_3V3_SYS  VCC_3V3_SYS

DP83867ERGZ-R-EVM when
using LAN Discrete
Transformer Module and
RJ45 connector

D-Note :- R242 c220

Add an isolation resistor (OR) 0AUF

to SoC GPIO for debug and 10K 25V

testing ol

g9 DGND
{1621} GPIO_CPSW1_RST 1 N |4 CPSW_RGMII1_RESETn
PORz_OUT 2 ‘ _J

D-Note R241 | sN74LVC1G08DBVRE4
ANDing logic additionally performs level 10K
translation
Verify the Reset IO level compatibility
before optimizing the reset ANDing logic.
IO level mismatch could cause supply 7
leakage and affect SOC operation DGND

CPSW_ETHERNET PHY- 1 SPEED & ACTIVITY LED 's DRIVERS

VCC_3v3_SYS

R234
220E

CPSW_ETH1_GPIR{B7 1K 1 BSS138LT1G

DGND
DGND

CPSW_ETH1_LED2

VCC_3v3_SYS

R37
220E

CPSW_ETH1_LED3

Off Page Connections

{22} CPSW_RGMIl1_RDO

CPSW_RGMII1_RDO
TP

0 RGWIT_ROT
{22) CPSW_RGMII_RD1 )

From {22} CPSW_RGMII1_RD2 > g; VWVE wH ﬁ‘;

Processor (23 CPSW_RGMIl1_RD3 X . .

g
E
4
d
E

! CPSW_1 N
{22} CPSW_RGMII1_RX CTL CPSWRGNTTR

{22) CPSW_RGMII_RXC

Mil1_TDO

CPSW_RGMII1_TDO
CPSW_RGMII1_TD1

{22)

CPSW_RGI
From Processor ) PoW R

}

)
{22} CPSW_RGMII1_TD2
{22} CPSW_RGMII1_TD3
{22} CPSW_RGMII_TX_CTL
{22} CPSW_RGMII1_TXC

PORz_OUT
(14,17,24) PORz_OUT éé S
{17,24) PRG1_RGMII_INTn

GPIO_CPSW1 RST
16,21} GPIO_CPSW1_RST ——
From IO Expander {1621} GPIO_CPSW1_RS 2

From Clock Buffer

From Processor CPSW_RGMII1_MDIO

{22) CPSW_RGMII1_MDIO <4 CPSW-RGMIT-MOC

{22} CPSW_RGMIIT_MDC

1K 1 BSS138LT1G

R704
10K

DGND

Uniqgriolg
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<Doc>
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Dual RJ45 CON With Integrated Magnetics

VCC_3V3_SYS R-Note :-

Ferrite is DNI

FB14

J2
1208 2
PRG1_ETH3_DOP 9 AY -
PRG1_ETH3_DOM 10 [ E ;
PRG1_ETH3 D1P. 7 < <
PRG1_ETH3 D1M 8 :
PRG1_ETH3_D2P 5 < <
PRG1_ETH3_D2M 6 :
PRG1_ETH3 D3P 3 < <
PRG1_ETH3_D3M 4 E
1 J
VCC_3V3_SYS
YELLOW
220E DGND
R336
RIGHT LED
PRG1_ETH3_LED1
YELLOW
PROIETHILED2 13 |
LEFT 1ED
PROUETH3 LEDS 1 | créex

CON_RJ45-14_LPJG16314A4NL

ANDing logic additionally performs level

Verify the Reset IO level compatibility before
optimizing the reset ANDing logic.

10 level mismatch could cause supply leakage
and affect SOC operation

/77
PRG_EARTH DGND

Off Page Connections

PRG1_RGMII_INTn

BN ICSSG RGMII 1 - ETHERNET PHY
Decaps The caps and values used
are as per the EPHY data
VDD_1V1 sheet recommendations 10
T D-Note :- VCC_3V3_8YS VDD_2V5  VDD_1V0 D-Note :-
c76 | c203 | c78 | c3o1 | cae | ces | cate VDDALP8 Verify the power sequence
These are LDO outputs Do requirements for Two-Supply
10uF not short. Add individual Configuration and Three-Supply
ov TPs for testing Configuration
2R[F| 22 oo of=E]
VCC_3V3_SYS DGND PRG1 RGMIIT TDO o = C PRG1_ETH3_DOP
1
T PRGT_RGMIT_TDT TX_DO 292 £& g£g =288 TDP A7
D-Note :- PRGT_RGMITT_TD: K,g; ggg gg gg éé éé TD_M_A
: PRGT_RGMIIT_TD3 | 4 PRG1_ETH3 D1P
%0 320 349 o83 C%9 Add 10 nF cap for each PRGTRGWITT TX D3 g8 g8 >>>> TDPB 5 TR
0.10F 0.10F 1uF 1uF 10 Supply rail PRGT_RGMIM_TX CTC GTX_CLK TD_MB
2v v 10V 10v 10V Refer EPHY data sheet TXENTX CTRL 7 PRG1_ETH3 D2P
PRG1_RGMII1_RDO TDPC g
PRGT_RGMIT_RDT RX_DO TD_MC
DEND PRGT_RGMIT_RD: RX D1 10 PRG1ETH3 D3P
VDD_2V5 PRGT_RGMITT_RD3 RX_D2 TD_P.D 73
PRGT_RGWIT_RXC RX_D3 TD_M_D
PRGT_RGMITT_RX_CTC RX_CLK 47 PRG1_ETH3_LED_LINK
RX_DV/RX_CTRL LED_0 {45 ETH3 [ED_TO0URX |
[ c73 c207 313 €305 ETH3_CLK_IN 15 LED_1 745 PRGT ETH3 [ED_ACT
149 X LED 2
0.1uF 0.1uF 1uF 1UF 10uF - _|* &pio 0 -2 PRG1_ETH3_GPIO 0
25V 25V 10V 10V v 204 A otk Sho- [40
X—551 JTAG_TMS
DGND X5 JTAG_TDI
P17 X—= JTAG_TDO
PRG1_RGMIl_ETH3_CLK_OUT
O 18 CLK_ouT
PRG1_MDIO_MDC
R104 10K _MDIO_| 16 | e
PRG1_MDIO_MDIO
R103 22K 17| yioio
1 R110 PRG1_RGMIl_INTn 44
R105 2 — INT/PWDN
_ PRG1_RGMII_ETH3 RBIAS 12
RBIAS o
PRG1_RGMII1_RESET!
—PROTROMINRESETn 43 ) RESET_N 3
°
oo DP83867IRRGZ 2
DGND
G3
ETH3_CLK_IN
1N oot |4
STRAPPING RESISTORS =
VCC_3v3 SYS ETH3_CLK_OUT I
.  OLK( 3 onp2 2
out
C543 | cse2 25M13225
R185 12pF 12pF
R310 R308 R101 R4 R95 R564 R114 25V 25V DD
= = = = = = = N
g g g g g g g < DGND
x x x X X x x 2
2 2 2 2 2 2 2 N
N N N & & N N PRG1_RGMIl1_RDO
PRG1_RGMIl1_RD1
PRGT_RGMIT_RX_CTL
PRGT_ETH3 LED_T000RX ER .
R ETRG TED 1007 PRG1 (ICSSG) ETH1 RESET  p-vote :
PRGT_ETH3 LED_LINK g
translation
PRG1_ETH3 GPIO_1
vee_3v3_sys VCC.3V3.SYS
R108 R107 R100 R96 R97 R565 rits | R0 D-Note :-
Add an isolation resistor (OR) ce7
- - - 2 2 - - to SoC GPIO for debug and R300 10
o ol ol i i ol S0 testing 10K v
3 3 3 E £ 3 3 X
M & & & & M S0g u1e ®|  pénp
1
{17,21) GPIO_RGMII_RST ) N |4 PRG1_RGMIl1_RESETn
PORz_OUT 2 J
R102
DVGND R301 | sN74LVC1G08DBVRE4
10K
PHY ADDRESS = 01111 10K
Auto-negotiation, 10/100/10 advertised, Auto-MDI-X
RGMII to Copper (1000BaseT/100Base-TX/10Base-Te)
DGND
DGND
[
PRG1_ETHERNET - 3 SPEED & ACTIVITY LED 's DRIVERS
VEC_3v3_SYS VCC_3V3_SYS
PRG1_ETH3_LED1 R613 Re12
2208 2208
ats |
PRG1_ETH3 LED2 PRG1_ETH3 LED3
PRGT ETHS LED ACT T3 . BSS138LT1G . o
0E o
BSS136LTIG
R0 PRG1_ETH3_GPIO_1 Ret 1 BSS13ALTIG PRG1_ETH3 LED_1000RX ER R% 1
10K oE 0E
R706 R707
DGND DEND 10K 10K
VS DGND
DGND DGND

{16,24) PRG1_RGMII_INTn

To Processor e
{22
{22
{22
{22
{22

(22)
From Processor 222
{22
{22
{22

PRG1_RGMIIT_RDO
PRG1_RGMII1_RD1
PRG1_RGMII1_RD2
PRG1_RGMII1_RD3
PRG1_RGMII1_RXC
PRG1_RGMII1_RX_CTL

{14,16,24) PORz_OUT

{22) PRG1_ETH3_LED_LINK
{22} PRG1_E

ETH3_LED_1000/RX_ER

PRG1_RGMI1_TDO
PRG1_RGMII1_TD1
PRG1_RGMI1_TD2
PRG1_RGMII1_TD3
PRG1_RGMIIM_TXC

{22

22)

From Processor @
Pins are common to both

verified)

From IO Expander

PRG1_RGMII_TX_CTL

PRG1_MDIO_MDIO

{22} PRG1_MDIO_MDC

{1721} GPIO_RGMII1_RST

PRGT_RGMIT_RDT
PRGT_RGMIIT_RDZ

" PRGT_RGMIT RD3

 PRGT_RGMIT RXC

 PRGT_RGMIT RX CTL
PORz_OUT

3 ¢

éé PRG1_ETH3_LED_LINK

PRG1_RGMII1_TDO
 PRGTRGMI_TDZ

PRGT_RGMIT_TD3

PRGT_RGMIT_TXC

. PRGT_RGMIT_TXCIC

PRG1_MDIO_MDIO

&L
35— PRG1MDIO MDC

3 GPIO_RGMIlt_RST
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SERDES_REFCLK0 P
o= V23D P78 ERDES REFCLRO N m; SERDES0_REFCLKOP .
A P81 = = SERDESO_REFCLKON Resistor divider
) USB0_DP AA19 ERDES RXP! VUSB_TYPEA
Hi AA20 | USB0_DP SERDES T N% :lg SERDES0_RX0_P R22
i USBUDM —AAD0 | )_RX0_|
USBo_DM i SERDESO_RX0_N
USBO_AB_ID UL H SERDES TXPO___ C102] [0.22F SERDES TXPO.C__ AA17
TP20_sMD usso_RoALs urr P hye SERDES TR0 3v || o [0220F SERDES TRN0.C__pAi | SER0EC0-15G
O A USBO_RCALIB i 49.9E 1% 49.98 1% [63v s S0_TXO, 3.48K_1%
H SERDES0_REXT T13
P67 SoC_USB0_VBUS 4 H
T4 | spo vaus i SERDES0_REXT o
RS USBO_DRVBUS H
10K_19% R2 = 191 yseo_orweus i AMB421BSDGHAALVR
499E_1% AMB421BSDGHAALVR i 7
| R338
i DGND 301K 1% D-Note :-
H Ok to use a 0201 resistor for the
DEND DGND L SERDESO_REXT given the power DGND
dissipation is around a mW
DGND
VUSB_TYPEA
Lit 4
USB_TYPEA SSTX P_1 2 SERDES TXPO USETYPERTW
'LAJ\AJ USE_TYPEA_DP
of « USB_TYPEA_SSRX_N [ 5|
use TYPEA SSTX N 4 ¥ ¥ Y |__3 SERDES TXNO NR ALt
D1 ca7 7|
90E TPD1E10BOSDPYR ——470F  USB TYPEA SSTX N SH1
L 5 10v USB_TYPEA SSTX P SH2
- CON_USBA _9_F
L12 X/
USB_TYPEA SSRX P 1 2 SERDES RXPO DGND /77
X SHIELD_EARTH
LAAAJ DGND
UsB TYPEA SSRXN 4 o ¥ ¥|__3  SERDES RXNO
R16 M
90E
D-Note
Provide provision to 50 10000F
bypass the CMC using OR KV
L13
USB_TYPEA DM 1 2 USBO DM
== \v4
USB_TYPEA DP 4 m 3 USBODP DGND SHIELD_EARTH
90E
5V P itch for USB 3.0 i
ower switch ror .0 Device
VUSB_MAIN VCC_3v3 SYS Off Page Connections
FL1
v
N u R11
c2 10K VUSB TYPEA —RESETSTATz (¢ RESETSTATz {14,524}
0.1uF 10uF 5V@500mA
16V 10V
DGND
U4
DGND DGND 1
VCC_3v3 N out
D-Note :- o
Connect the OC output of the R12 10K 1% T & EenEn 2 USB0 DRVBUS
power switch to SoC IO o5
. TPS2051CDBVR 4TuF
H i v
{ FOR 5V, 1a USE TPS2065CDBVR PART | R13
i d 10K
DGND DGND  DGND

U23m

_SoC_USBO_VBUS

flok_1%

DGND

Uniqgridig

[CAGE Code
<Cage Code>

[Scale’




D-Note :-
Ok to use 1K,

5%

BOOTMODE CONFIGURATION RESISTORS
AND BOOTMODE SWITCHES

VCC_3V3_SYS

D-Note :-
it is not recommended to
leave any of the the -

bootmode pin open
including reserved pins

VCC_3V3 SYS

R527
R517
R512
R508
R501
RA96
RABT
RA72
R475
RA90
R499
R504
R511
R515
R520
R530

E8

BOOT MODES SUPPORTED

OSPI

MMC1 - SD CARD

MMCO - eMMC

CPSW Ethernet Slave
USB Host

USB Device

UART

Ethernet

100K

100K

DGND

DGND

From Processor

Off Page Connections

{20} BOOTMODEQ OOTMODET
{20} BOOTMODE1 OOTMODEZ
{20} BOOTMODE2 OOTMODES
{20} BOOTMODE3 =
{20} BOOTMODE4 =
{20} BOOTMODES OOTMODEG
{20} BOOTMODES OOTMODET
{20} BOOTMODE? OOTMODES
{20} BOOTMODES =)

[Size  |CAGE Code DWG NO
c <Cage Code> <Doc>
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D-Note :-

SOC IO buffers for signals used for GPMC
interface are disabled during reset

The required pulls for the interfaced
signals are provided on the GPMC interface
card

D-Note
Shorting of bootmode inputs (IOs) is
not recommended or allowed since the
IO0s have alternate functions that could
be configured after boot

Shorting the bootmode pins directly to
VCC or ground directly is not
recommended

Connect each of the bootmode pins
through separate resistor

Choose the bootmode resistor value
based on the use case (10K or similar)

To Boot

Mode Buffer

BOOTMODED
BOOTMODE1
BOOTMODE2
BOOTMODE3
BOOTMODE4
BOOTMODES
{19) BOOTMODES
{19) BOOTMODE7
{19) BOOTMODES
{19) BOOTMODE9
{19) BOOTMODE10
{19) BOOTMODE11
{19) BOOTMODE12
}
b
}

{19
{19
{19
{19
{19
{19

{19} BOOTMODE13
{19} BOOTMODE 14
{19} BOOTMODE15

D-Note
Add a series resistor OR
when used as GPMCO_CLK

GPMC

U23F
GPMCO_CLK 112 —
5 — T3 GPuco_ADO
= Tig | GPMCO_AD1

= 20| GPMCO_AD2

i Utg | GPMCO_AD3

O GTMODES Ut | GPMCO_AD4
OGTMODES V20 | GPMCO_AD5
7 Va1 | GPMCO_ADB

5 Vg | GPMCO_AD7
OGTMODES T17-| GPMCO_AD8
SOTMODE Ri6 | GPMCO_AD9
W20 | GPMCO_AD10

Wat | GPMCO_AD11

Vig | GPMCO_AD12

Y21 | GPMCO_AD13

Y20 | GPMCO_AD14

GPMCO_AD15
GPMCO_CSNO

GPMCO_CSN1
GPMCO_CSN2
GPMCO_CSN3

GPMCO_ADVn ALE P16

GPMCO BEOn CLE P17

GPMCO_BE1n T19

GPMCO_DIR N7

GPMCO_WAITO w19
il

GPMCO_WPn N16

GPMCO OEn REn __R18

GPMCO_WEn T21

GPMCO_ADVN_ALE
GPMCO_BEON_CLE
GPMCO_BETN
GPMCO_DIR

GPMCO_WAITO
GPMCO_WAIT1

GPMCO_WPN
GPMCO_OEN_REN
GPMCO_WEN

AMB421BSDGHAALVR
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10 EXPANDER

——32 1 Anco_ANo
D20 | ADCO_AIN2

t———F57| ADCO_AIN4

U23E

ADCO_AIN1

ADCO_AIN3

R53
10K

DGND

| ADCO_AIN7

ADCO_AINS
ADCO_AING

AMB421BSDGHAALVR

u2
19 GPIO_eMMC_RSTn
scL 1000 GPIO-CPSWT_RST
2 1001 PIC_RGMITT_RST
——————— % s0A 1002
R6 1003 [-— y
VCC_3V3_SYS 10K 2|\ 190 VPP_LDO_EN
R7 1005 ——
10K
ECH
R21
10K
B p
DGND RS0 10k 2 1010 LED1 {27}
A2 1011 LED2 {27}
1012 LED3 {27}
21 1013 LED4 {27}
VCC_3v3_sYs vee 1014 RLE_DRV1 {29}
1015 RLE_DRV2 (29}
55| GND 1016 RLE_DRV3 {29}
c4 EP 1017 RLE_DRV4 {29}
0.01uF O expander
2V
Py READ:0100 0011
WRITE:0100 0010
veeive VCC_3v3 SYS
c30
0.1uF
25v
u1o
DGND b DGND
DDR_VTT_EN < = 8  DDR VIT EN 3v3
—m § 8 B[
VCCive A2 g g B
R24 10K Soe o
5
| Txs01020cUR
DGND

Off Page Connections

GPI

MMC_RSTn

GPIO_CPSW1_RST
PIO_RGMITT_RST gg GPIO_CPSW1_RST {16}

D> GPIO_eMMC_RSTn {14}

GPIO_RGMIITRST {17}

3> VPP_LDO_EN {10}

RESETSTATZ K RESETSTATz (14,1524}
SoC_12C1_SDA
o

> SoC_12C1_SDA {26,27,28)

SoC_I2C1_SCL {26,27,28}

- > SoC_12C0_SDA  {26,28,30}
ALELR SoC_12C0_SCL {26,28,30}

From Safety Connector

DDR_VTT_EN

From SoC OSPI Section —— << DDRVITEN {15

To Processor
To VIT Reg

DDR_VTT_EN_3v3

>> DDR_VTT_EN_3V3 {8}

Uniqgri
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U23K

PRGO & PRG1

PRGO_MDIOO_MDC

PRGO_MDIO0_MDIO

PRGO_PRUO_GPOO

PRGO_PRUO_GPO1

PRGO_PRU0_GPO2

PRGO_PRU0_GPO3

PRGO_PRU0_GPO4

VCC_3V3_SYS
R19 22K PRGO_MDIOO_MDIO

PRGO_MDIOO_MDC P3
PRGO_MDIO0_MDIO P2
PRGO_PRUOGPOO Y
PRGU_PRUUGPOT R
PRGO_PRUUGFO: U
PRGO_PRUOGPO:
PRGU_PRUUGPOZ AA
PRGO_PRUUGPO! R

PRGO_PRU0_GPO5

PRGU_PRUOGPO

PRGO_PRU0_GPOB

PRGO_PRUOGPOB

PRGO_PRU0_GPO7

PSW_RGMIT_R;

T

PRGO_PRU0_GPO8

PSW_RGMITT_RXC

PRGO_PRU0_GPO9

PRGU_PRUOGPOTT

PRGO_PRU0_GPO10

PRGU_PRUOGPOT!

PRGO_PRUO_GPO11

PRGO_PRUOGPOT3

PRGO_PRU0_GPO12

PRGU_PRUUGPOTZ

PRGO_PRU0_GPO13

PRGU_PRUUGPOT:

PRGO_PRU0_GPO14

PRGU_PRUOGPOT6

PRGO_PRU0_GPO15

PRGU_PRUOGPOT

PRGO_PRU0_GPO16

PRGO_PRUOGPOT8

PRGO_PRU0_GPO17

PRGU_PRUUGPOTY

PRGO_PRU0_GPO18

PRGO_PRU1GPOO

PRGO_PRU0_GPO19

PRGU_PRUTGPOT

PRGO_PRU1_GPOO

PRGO_PRUTGPO:

PRGO_PRU1_GPO1

PRGU_PRUTGPO!

PRGO_PRU1_GPO2

PRGU_PRUTGPO7

PRGO_PRU1_GPO3

PRGU_PRUTGPO5

PRGO_PRU1_GPO4

PRG0_PRUTGPO

PRGO_PRU1_GPO5

PSW_RGMITT_RDO

PRGO_PRU1_GPOB

PRGU_PRUTGPOB

PRGO_PRU1_GPO7

T RGMITT_ROT

PRGO_PRU1_GPO8

PSW_RGMITT_RD:

PRGO_PRU1_GPO9

PRGU_PRUTGPOTT

PRGO_PRU1_GPO10

PRGO_PRUTGPOT

PRGO_PRU1_GPO11

PRGU_PRUTGPOTS

PRGO_PRU1_GPO12

PRGU_PRUTGPOTZ

PRGO_PRU1_GPO13

PRGU_PRUTGPOT!

PRGO_PRU1_GPO14

PRGU_PRUTGPOTE

PRGO_PRU1_GPO15

PSW_RGMIT_RD3

PRGO_PRU1_GPO16

PRGO_PRU1_GPO17

PSW_RGMIIT_MDC

B e e B = e P = e o B W B P B

PRGO_PRU1_GPO18

P20 8 PSW_RGMIIT_MDIO
TP64

PRGO_PRU1_GPO19

u23L
P21 O PRG1_MDIO_MDC Y6 PRG1_MDIO0_MDC
AAB
P22 O—LRG1MDIO MDIO PRG1_MDIOO_MDIO
PRG1_RGMII1_RDO Y7
Us | PRG1_PRUO_GPOO
TPRGIRGMIT RDZ ___________wa | PRG1_PRUO_GPO1

~—PRGT ROMIT RD3 Vs | PRG1_PRUO_GPO2
~PRGTRGMIT RXCIL s | PRGI_PRUO_GPO3

V3 | PRG1_PRU0_GPO4

PRGT_RGMITT_R

AR7 | PRG1_PRUO_GPO5

PRGT_TEP)_EDC_TATCH_INT

PRG1_PRU0_GPOB

PRGT_ETH3 LED_TINK

PRG1_PRU0_GPO7

CPSW_RGMIT_TX CTC

PRG1_PRU0_GPO8

TPSW_RGMITT_TXC

14| PRG1_PRUO_GPO9

PRGT_RGMITT_TDU

PRG1_PRUO_GPO10

PRGT_RGMITT_TDT

PRG1_PRU0_GPO11
PRG1_PRU0_GPO12
PRG1_PRU0_GPO13

=/
3

PRGT_RGMITT_TX CTC

PRG1_PRU0_GPO14

PRGT_RGMITT_TXC

PRG1_PRU0_GPO15

PRGT_TEPU_EDC_SYNC_OUT:

PRG1_PRU0_GPO16

PRGT_JEPU_EDC_CATCH_INO

PRG1_PRU0_GPO17

PRGT_IEPU_EDC_SYNC_OUTO

PRG1_PRU0_GPO18

PRG1_ETH2 LED_1000/RX_ER

PRG1_PRU0_GPO19

PRG1_PRU1_GPOO

PRGT_RGMITZ

CPSW_RGMIT_TD0

CPSW_RGMIT_TDT

TPSW_RGMIT_TD:

5| PRG1_PRU1_GPO11

{27) OLED_DI

PRG1_PRU1_GPO12

{27) OLED DI2
{27} OLED DO K-

CPSW_RGMII1_TD3

PRG1_PRU1_GPO13
PRG1_PRU1_GPO14
PRG1_PRUT_GPO15
PRG1_PRUT_GPO16

PRGT_PRUTGPOTS

PRG1_PRU1_GPO17

PRGT_PRUTGPOTY

PRG1_PRU1_GPO18

AMB421BSDGHAALVR

D-Note :-

PRG1_PRU1_GPO19

AMB421BSDGHAALVR

Add series resistors 22 R on the
Ethernet interface TX (TDx) signals

near to the SoC

SYNCTP

PRG1_IEPO_EDC_SYNC_OUTO

e O—

PRG1_IEPO_EDC_LATCH_INO

w7 O—

PRG1_IEP0_EDC_SYNC_OUT2
PO—

PRG1_IEP0_EDC_LATCH_IN1
R

From Processor

To Processor

To and from ICSSG2
RGMII 1
Ethernet PHY

{17} PRG1_ETH3_LED_1000/RX_ER

To MUX
From SoC

From CPSW
RGMII 1 PHY

MCU_RESETz
{24,25) MCU_RESETz >

12( L
(26.28,30) SoC_12c0_SCL  Yp—2e-12C0.5Cl
SoC 120 SDA

(26.2830) SoC_12c0_SDALOY—SC2COSOA

PRG1_RGMII_INTn
{16,17,24) PRG1_RGMII_INTn K& = =

17) PRG1_MDIO_MDIO O>—ERCLMDIOMDIO
{17} PRGT_MDIO | PRGT_MDIO_MDC
{17) PRG1_MDIO_MDC S PROTETRITED TNR———
{17} PRGT_ETH3 (ED_LINK )
PRG1_RGMIl1_RDO
{17) PRG1_RGMIIT_RDO -
{17) PRG1_RGMIIT_RD1

{17} PRGT_RGMII1_RD2 —PRGTRGMIT RO
{17) PRG1_RGMII1_RD3 —PRGT ROMIT RRC
{17) PRG1_RGMII1_RXC ,PRGT_RGMIMT RXCIC

{17} PRG1 RGMI_RX CTL 5> —pRGTETHY TED_TOWRXER —

{17} PRG1_RGMII1_TDO
{17} PRG1_RGMII1_TD1
{17} PRG1_RGMII1_TD2
i
]

] n
{17} PRG1_RGMII1_TD3 —PRGTROMIT TXC
{17} PRG1_RGMII_TXC —PRGTRGMITTX CTC

{17} PRGT_RGMIIT_TX_CTL

{16} CPSW_RGMII1_MDIO <)

CPSW_RGMII1_MDIO
CPSW_RGMITT_WMDC

{16} CPSW_RGMII1_MDC

{16) CPSW_RGMII1_RDO
{16) CPSW_RGMII1_RD1
{16) CPSW_RGMII1_RD2
{16) CPSW_RGMII1_RD3
{16) CPSW_RGMII1_RX_CTL

CPSW_RGMII1_RDO
_RGMITT |

{16} CPSW_RGMII1_RXC

{16) CPSW_RGMIl1_TDO
{16) CPSW_RGMII1_TD1
{16) CPSW_RGMII1_TD2
{16) CPSW_RGMII1_TD3
{16) CPSW_RGMII_TX_CTL

{16) CPSW_RGMII_TXC
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JTAG SoC SECTION

SoC_TDO  R373

VD3
4v/0201

DGND

c142
0.1uF
25V

DGND

U238
SoC_EMUO D10 =] .
e 19 1 Emuo D-Note :

EMU1 Place pulls on JTAG
SoCTCK B signals near to the SoC
oC_TDT (RIS Refer AM62P schematics

22E 1% A
C TDO

oC_TRST3 D ™S

TRSTN

AM6421BSDGHAALVR

R322
47K
DGND
D-Note :-
Place pulls on the JTAG signals near to the SoC
Refer SoC data sheet for Pin Connectivity
Requirements
VCC_3V3_SYS
425
SoC_TMS 1 2 Rias _O°E_ soc TRST#
GC_TDT 3 Z JTAG_TOT
5
oC_TD! 7
7 [8__
il < R147
SoC_EMUO 13 SoC_EMU1 Vo7 Claa
15
410201 0E OuF
x% [ 18 o N 25V
JORNEN
N/ DGND  DGND
HDR_2X10 DOND DGND
D-Note :-

Add an external ESD protection to provide system
level ESD protection

when external connector is used for debug

Follow the connectivity table for connecting the
required pulls for the SOC JTAG interface

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

D-Note :-

TRSTn is the reset to the JTAG logic. For normal operation,
this is pulled low, and thus the JTAG remains in reset as it is
not being used. When a JTAG pod is connected, the pod will
eventually drive this signal high to release the JTAG logic from
reset and enable a JTAG connection.

SoC_TMS

VD6
V10201

VCC 3V3_SYS

R641
10K

~

DGND

/CC_3V3_SYS

R634
10K

SoC_EMUO

SoC_TCK

R630
1K_1%

3

DGND

E\ VD1
4vi0201

VD4

avI0201

VCC 3V3_SYS

R640
10K

DGND

SoC_TDI

VCC_3v3_SYS

R642
10K

DGND

VD5
avioo1 4
VCC_3V3 SYS
R635
10K
SoC_EMU1
R631 VD2
1K 1% \}
410201

DGND

AGE Code
<Cage Code>
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VCC_3V3_SYS

R311
47K

MCU_I2C0_SCL

MCU_I2C0_SDA

D-Note :
RC for Open drain
output type I2C slew
rate control

VC(

C_3V3_SYS

SOC-MCU_GENERAL

D-Note :-

MCU_SAFETY ERRORz_1V8
Provision for a pulldown
Populate when attached

D-Note :-
It is recommended to connect the
output from logic gate or discrete
buffer (with fast rise time) as
MCU_PORz input rather than slow

R306
47K

MCU_I2C1_SCL

MCU_I2C1_SDA

D-Note :-
Add a series resistor
22R to the SPI1 clock

device is connected
Refer SOC data sheet pin
connectivity requirements

SOC RESET

{25) PORz

rising open drain output (could

glitch internally).

VCC1v8

Veeive
C485
0.1uF
25V RS75
o 10K

VCC_3V3_SYS

output near to the

SoC
U23H
MCU_12C0_SCL RC =]
—WMCUTZ00 SDARC Aio | MCU_I2C0_SCL
—————————"" MCU_I2C0_SDA
MCU_I2C1_SCL Al
B10 T MCU_I2C1_SCL
MCU_12C1_SDA
MCU_0SCO_XI c21
FOSCO) B20-| MCU_0SCO_XI
R302 — MCUZ0SCO_XO
MCU_SPI0_CLK % _ MCU_SPI0 CLK R
(33} McU_sPi0_cLk <) 22E 1% E? MCU_SPI0_CLK
{33} MCU_SPI0_D0 56| MCUSPI0_DO
{33) MCU_SPI0_D1 b6 | MCU_SPI0_D1
{33} MCU_SPI0_CS0 T6 | MCU_SPI0_CS0
— MCU_SPI0_Cs1
7P MCU_SPI1_CLK
5| MCU_SPI1_D0
7 MCU_SPI1 D1
MCU_SPI1_CS0
MCU_SPI_CS1

{32) UART_RX_LTE
{32) UART_TX_LTE

{27) MICU_UART1_RX_3V3 3y MCU_UARTIRX 3V3 Dg
{27) MCUUART1TX 33 K—rmemme D9

8

{32} PWRKEY_LTE E‘;
{32) STATUS_LTE

WIFIS module ON/OFF Con

1 {32} WL_REG ON -

B8
B9

MCU_UARTO_RXD
MCU_UARTO_TXD

MCU_UART1_RXD
MCU_UART1_TXD

MCU_UARTO_CTSN
MCU_UARTO_RTSN

MCU_UART1_CTSN
MCU_UART1_RTSN

AMB421BSDGHAALVR

R593
MCU_I12C0_SCL MCU_I2C0_SCL_RC
D-Note :
620E_1% 487 SOC 10 buffers are off
10pF during reset. A pull is
16V recommended near to the
attached device that is
&0 being driven by the SOC IO
R594
MCU_I2C0_SDA MCU_I12C0_SDA_RC
620E_1% Lcm
10pF
16V
DGND

R597
PRG1_RGMII_INTn

PRG1_RGMII_INTn_RC

620E_1% j—

u2sc
PRG1_RGMII_INTn_RC  C19. EXTINTN
1ve  TPITP20 SMD MOU SAFETY ERROR: V8 A20 | \yc\y SAFETY ERRORN
1ve PG MCU_PORz B21 || porz
TP8ZYTE20_SMD PORz_OUT E17 | porz_out
Teae MCU_RESETz B12 | 10 reserz
TP oTP20 SMD__ MCURESETSTATz B3 |\ pecerstatz
25 o wARM RESETZ 3 SoC WARM RESETZ B8 | pooer ceoy
RESETSTATz F16

{14,15) RESETSTATz << RESETSTATZ
™8 AMB421BSDGHAALVR

PO

G5
MCU_OSCO_XI 1 INAL GND1
—

MCU_0SC0_XO 3 OU‘T]’ oND2 |2

C546 | Cs47 25M/3225

B =

DGND
DGND

D-Note :-

Refer Applications, Implementation, and
Layout section of the data sheet for
clock routing guidelines as below:
Clock Routing Guidelines

Oscillator Routing

3

VCC_3V3_SYS f— AAA—— 0 |
RS9 L

10K

PORz_OUT

\ 4 MCU_PORz

R-Note :-
Pulldown is
enabled

SN74LVC1G11DCKR

DGND

D-Note :-

Not connecting a valid MCU_PORz could cause
unpredictable and probably random behavior,
since the device is not getting a valid reset,
internal circuits would be in random states.
Slow rising reset signal could cause
glitches internal to the SOC reset circuit.
Use a discrete buffer and have the fast rising
output of the buffer drive the MCU_PORz is
recommended

D-Note :-

MCU_PORz pulldown is used
to hold the SOC in reset
during power-up

RESETSTATZ MCU_PORz

R348
10K

DGND

D-Note

R344 R606
10K 47K

DGND DGND

Pull-down resistors on PORz_OUT and RESETSTATz are provided
to keep the signal low until the processor is released from
reset during the power-up sequence

Off Page Connections

M» MCU_RESETz {25)
To level translator
From Level Translator
To Boot Mode Section PORZOUT %y POR2_OUT (14,1617}
%{ PRG1_RGMII_INTn  {16,17}
From ICSSG Phyl&2
Isize  [CAGE Code [DWG NO
c <Cage Code> <Doc>
[Scale =
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SUPERVISOR_DEBOUNCE_RSTn

VCC_3V3_SYS

10K
R540

SoC POR_RST

Debounce_GPIO_SoC/MCU

SoC WARM_RST

C468

0.1uF
25V

DGND

VCC_3V3_SYS

R534
10K

©465

Tonwr
25v

DGND

VOLTAGE SUPERVISOR

\VCC_3V3_SYS

R537
10K

Debounce_WARM_RST

Ca67

0.1uF
25V

DGND

MCU WARM RESET

VCC_3V3_SYS

R61
10K

Debounce_MCU_RESETz

3

x18
5.25.2'3.5mm

V038 }

6V/400W'

1 NO1 zPSN02
7 -

DGND

0.75v

DGND

Rl = 4.3K

0.85V

R2 = 6.34K

Core Voltage Monitor (VDDAR CORE/VDD CORE) 5V OUTPUT MONITOR (VCC 5VO0)
VDDR_CORE VDD_CORE
o VCC3V3_PREREG VCC_5V0
S 3 VCC_3V3_SYS
R2 R1 €283 c27
5 = R285 |
N N 0.1uF 10K_1%
E & 25V
b < R266
<l u7e © DGND 220K_1%
VDDAR_SENSE 3 o SOC_POWER_MON_PORz 0|
SENSE 3 SENSE_OUT o
5 = 8
cr s
SUPERVISOR_MR_RSTn 1 2 delay > 10 ms by default
—————— | ENABLE O
Y=Y
222
R283 | cor7 TPSIBITADRYR ©00
10K_1% ST~2700pF Jelol
sov For 0.75: VDD_CORE < 0.715 assert PORz TPS3711DDCR C57
For 0.85: VDD_CORE < 0.82 asserts PORz 0.01uF
N/ - 2V
DGND
DGND DGND CORE VOLTAGE | RES TO BE PLACED DGND DGND

40us delay by default
VDD < 4.6 asserts PORz

D-Note:—

LVCMOS inputs have slew rate
specifications Schmitt trigger
is used for the slow ramp
pushbutton RC connected to the
SoC warm reset inputs

This is recommended when push
button or RC is used.

DEBOUNCE CIRCUIT

_3V3_SYS
VDD < 11V asserts PORz
ci73
VCC_3V3 SYS
0.1uF VCC_3V3_SYS
25V
DGND Ra77 D-Note :-
s 10K a8 Enable the
Debounce_MCU_RESETz 1 o 7 MCU_RESETz pullups
A 8oy
Debounce_GPIO_SoC/MCU 3 = 5 GPIO_SoC/MCU
A 2y
Debounce_WARM_RST 6 2 2 SoC_WARM_RESETZ
3A O 3
SN74LVC3G17DCUR
DGND

S

Ra71 O GPIO1 43 INTn
GPIO_SoC/MCU
VCC3V3_PREREG
ci79
0.1uF
25V
DGND
w0
SUPERVISOR_DEBOUNCE_RSTn 227G v |4 SUPERVISOR MR RSTn
S
NC X
o
2
o
SN74LVC1G17DCKR
DGND
Off Page Connections
VIN_MON_PORz_3V3 PG
To Pr z VIN_MON_PORz_3V3 PG {7,8}
SoC_WARM_RESETZ
——=——=——""">> SoC_WARM_RESETZ (24}
GPIO1_43 INTn
————=—=————> GPIO1_43_INTn {28}
MCU_RESETz
———=———"———> MCU_RESETz {24}
D-Note :-
SOC_POWER_MON_PORz (TPS3897)
provides the recommended VCC_3V3_SYS
Hold time for MCU_PORz
active (low) at Power-up
after supplies valid (using
external crystal circuit)
u
SOC_POWER MON PORz 1 To Processor
Z 3 3 RI71 (U PORz
vee_ava_sys 3 P PoRe 24
10K_1% TP20_SMD
R60 o SN7ALVCIG11DCKR P32
DGND
D-Note :-

MCU_PORz input have a maximum rise/fall time requirements when PMIC_POWERGOOD or

similar signal is connected to
time (100..200 ns)

to 1.8V or 3.3V.

the MCU_PORz. Adjust the pullup to minimize the rise
when using open drain output.

MCU_PORz is fail-safe and 3.3v tolerant. Therefore, you can pull the MCU_PORz signal

Uniqgri
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DIGITAL TEMPERATURE SENSOR

VCC_3V3 SYS
RIS 0 R72 VCC_3V3 SYS
10K > 10K
c53 0.01uF.
25V
TMP1_ADDO
DGND
TMP1_ADD1 uts ]
TMP1_ADDO 5 -
3% ADD0 £ TP20_SMD
ADD1 SoC_12C1_SCL P25
R93 < RES SoC_I2C1_SCL 1 o O
10K 10K o = 6 [ SCL z TP20_SMD
oA & SoC_12C1_SDA orF?
TMP100NA/3K
Cad Note :- PLACE TEMP SENSOR CLOSE TO SoC
DD <~ 12C ADDRESS: 0x48
DGND
VCC_3V3 SYS .
Off Page Connections
VCC_3V3 SYS co1 0.01uF.
25V
DGND
vz ® .
EEPROM_A1 2 o SoC 12C1_SDA > SoC_I2C1_SDA {21,27,28)
EEPROM AZ 3 A! o oC 12613 SoC 12C1-SCL. {31,578}
—_— e =
SoC_1200_SCL 6l SoC 1260 SDA
TS —ex - — 2
1200 SoC 12C0_SCL {282
EEPROM_WP g N X ’
wp &
AT24CMO1

R26
10K

DGND

R17
10K

I2C ADDRESS: 0X50

DGND

[Size [CAGE Code DWG NO
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OLED INTERFACE

Additional UART

il

4pin/5.08mm

6 Light Pipe

2A116V/1210 e
RT4 DGND 4 2AI18VI1210
1 2 1
VCC_3V3_SYS | 1 {22} OLED_DIN <& RT3
1 2
o (P 262} SoC_12C1_SDA << 21, DGND <} VCC_3v3_SYS | —
o1uF £88) SoC_12c1_SCL <K 313 {22) OLED_DI2 <(- o C6  (24) MCU_UART1_TX 33 )
10V
N 0,1uF 47UF (24) MCU_UART1_RX_3V3
DGND q I 4TUF {24) MCU_UART1RX.; &
}E VD33 25mmi4piDip
{22} OLED_DO ) VD31
DOND BV/a00W o o 2.5mmi6p/Dip 4 4p/3.81mm/DIP
DGND VD36 VD35 gryp37 DGND 6V/400W! 6V/400W
6VI400W “6v/400W
6V/400W ™ N pene
DGND
DGND
DGND
VCC_3V3_SYS VCC_3V3_SYS
Shan San VCC_3V3_SYS VCC_3V3 SYS
R709 R711
220E 220E ;270'; R715
220E
150080VS75000 150080VS75000
LD26 LD27 1;‘;%80“75000 150080VS75000
LD29
5 green
Q25
Q24
BSS138LT1G BSS13BLTIC
7 R139
{21) LED1 ) {21} LED2 ) (1) LEDs HyRI4 BSS1BLTIC @1 LEDs 3 R197 1K 1
o BSYIBLTIC
R124 R125 h h
10K 10K R132 R133
10K 10K
DGND
ooNo DGND DGND DGND DGND
DGND DGND

AGE Code
<Cage Code>
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R354
47K

VCC_3V3_SYS

R357

D-Note :-

LPF Designed for 25MHz Cutoff.
Have to change resistor and
capacitor values as per the use
case

47K R598
SoC_I2C0_SCL SoC_[2C0_SCL_RC
620E 1%  C492
D-Note :-
Ol 1‘2\"; Add a series resistor 22R
— to the SPIO clock output
near to the SoC
VCC_3V3_SYS DGND
R599
SoC_12C0_SDA SoC_[2C0_SDA RC
620E 1%  C493 D-Note :-
10pF Add a series
16V resistor 22R to
the SPI1 clock
output near to
poNe the SoC
SoC_12C0_SCL
SoC_[2C0_SDA
D-Note :-

D-Note :-

RC for Open drain
output type I2C
interface for sle
rate control when
pulled to 3.3V
Refer SOC Data sh

SOC IO buffers are off
during reset. A pull is
recommended near to the
attached device that is
being driven by the SOC
I0

w

eet

D-Note :-

Open-drain output type buffer I2C interfaces have slew rate
pulled to 3.3 V. An RC is recommended for slew rate control.

requirement when
Refer SK-AM62P-LP

B17 MCANO_RX
MCANO_RX [ar7 a
MCANO_TX
MCAN1_RX %
MCANT_TX [———
B16 SOC_MAIN_UART2_RX_3V3
UARTO_CTSN oo S
A16 SOC_MAIN_UART2_TX_3V3
UARTO_RTSN [FRom——— e e mn s
D15 SOC_MAIN_UARTO_RX_3V3
UARTO_RXD [~G1g — ——
UARTO_TXD
D16 SOC_MAIN_UART3_RX_3V3
UART1_CTSN o e
E16 SOC_MAIN_UART3_TX_3V3
UART1_RTSN [ e 22
E15 SOC_MAIN_UART1_RX_3V3
UART1_RXD (1
UARTT_TXD
D18 SYNC1_OUT_TP
ECAPO_IN_APWM_OUT
EXT_ReFCLKi [-A19.CLKOUTO TPA2

schematics
U23A
SoC_12C0 SCL RC__ A18
oCT2C0SDA B1gP12C0_SCL
———=———=———"112C0_SDA
SoC_12C1_SCL c18
T SoCIZCTSDA_ pig [ 2C1.SCL
———=——=————""{ 2C1_SDA
SOC_SPI0_CLK D
OC_SPTU_MOST A PI0_CLK
OC_SPIU_MISO A SPI0_DO
TS0 D12 SPI0_D1
PIOT 43 INTn c13 | SPI0_CS0
SPI0_CS1
c
B
Al
B
o1
P71 8 H16
P30 S D:
P65 S G
P74 S F
P66 S! W
P73 S v
P57 S
P13 S
RSVD7
P75 SVD8 F12 | R3voe
D-Note :-
AMB421BSDGHAALVR

Reserved Pins.

Leave unconnected

D-Note :-
Ext_Refclkl used as Clkout0

A clock signal should always be connected
point to point without any branches. When

connecting Clkout0 to more than one
(multiple) clock inputs,
one input and multiple outputs.

use a buffer with

5VTo 5V1

solated

CAN INTERFACE OK

MCANO_H
R4
U1 59E_1%
N X2
MCANO_RX &
MCANORX R1 A AADE 2 f o canH HZ = 1)
MCANO_TX HB
MCANOTX R3 \ A~ 0B 3|0 o |8 o { ,
RS 4700pF v 2
VCC_CAN veet veea 2 VIO_CAN 50V
59E_1% o -
GND1 GND2
o cs MCANO_L GNDCAN Vb9 \}E\vmo
01uF &
0.1uF CAN/isolated 2V 5V/300W A svisoow
2V
DGND
GNDCAN
GNDCAN
D-Note :-

Off Page Connections

GPIO1_43 INTn

SoC_12C0_SCL
oC 1200 SoC_|2C0_SCL

SOC_MAIN_UART0_TX_3V3

< GPIO1_43_INTn {25}

> (26,30}

) SoC_12C0_SDA" (26,30}
SoC_[2C1_SCL_{21,26,27)

> SoC_I2C1_SDA {21,26,27}

DGND

VCC_CAN v
VCC_5v0 1208 = 10_CAN
FB wr
VINT +VO 8
VIN2 ci
0.AuF 4.70F 4 s 10uF c17
2V 1oV 5 GND1 ot = 10V 0.1uF
GND2 ov2 28V
BO505MT-TWR4
DGND GNDCAN
SPI EEPROM o e
EEPROM vee_3v3_svs
VCC_3V3_SYS
ca10_||0.1uF R398
25V 10K
R394
10K 10K ol
SOC_SPI0_MOS! - PM%oc_spio miso
= [sl} 8 bpo — TP7e
[TP77, SOC_SPI0_CLK. 2 >
© e e To Clock Buffer
SOC_SPI0_CS0 NC1
PO es @ Nc2 F—X
2
93LC46B-IIMS
To RS232/485

3v3——>, SOC_MAIN_UARTO_TX_3V3
SOC_MAIN_UARTO_RX_3V3
SOC_MAIN_UART2_RX_3V3
SOC_MAIN_UART2_TX3V3

SOC_MAN_UARTITX V3w <00 \ya_UART1_TX 3V3

SOC_MAIN_UART1_RX_3V3
SOC_MAIN_UART3_RX_3V3
SOC_MAIN_UART3_TX_3V3

£B1

An external ESD protection is

required

when connecting the SOC signals

directly to external input

2p/3.81mm/DIP

Uniggridlg
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RELAY INTERFACE 1

VCC_3V3_SYS

RELAY INTERFACE 2

VCC_3v3_SYS

g = g
3 2
o o <
+ o & ¢
D6 _|~ = — |oroTiav
75vi0.15A i [j
= N
-l 9 3 X5
CEES
TPA.0mm Tpge O——NCT 11,
gl = 1 comt 2
Bl TP-1.0mm
g 3 TPap O——=HM———21,
TP-1.0mm Tpa O——NOT 31,
3p/3.81mm/DIP
|
Ra3
(N RLEDRVI ) A a4
1KI0402 40V/1.5A
Ra7
10K/0402
VCC_3V3 SYS
g 2 8
2| g 2
o e o s
+ Y 3
DwzzE [j =~ DPDT/3V
1
Tv015A A ~ —
_ X7
& [~ o |o
TP-1.0mm Tpeg O——NC3 11,
EE - 1__coms 2
gl 3 TP-1.0mm Tpg5 O——F——5 2
TP-1.0mm Tpgs O——NO3 3 |,
3p13.81mm/DIP
o
R183
(2 RLEDRVE ) Q21
1KI0402 40V/1.5A
R184
10K/0402

g g g
2l 3| 2
AR
+ o 2| ¢
D7 _|~ = — |opoTav
75Vi0.15A AN []
> ~
L¢3 X6
& |~ o |o
TPt.omm Thas O Nz 1],
o o o P10 1__comz 2
g g 3 mm Tpg3 O—— M2 21,
TP-t.0mm Trss O NO2 3|,
3p/3.81mm/DIP
ol
RI7T
(1)RLEDRV2 1 Q16
1KI0402 40V 5A
R182
10K10402
VCC_3V3_SYS
< = 4
3 g g
2l 3| g
o e o]
+ o 2
mazE [j ~= — |oromav
75V
svin1sn A ~
- 7] X8
TP-t.0mm Tpgs QN4 11,
BRI 1 coms 2
2 3| TP-1.0 O-lcoms 2]
i 5 mm TPo2 2
Thiomm ey O-LNoe 3],
3p/3.81mm/DIP
ol
R186
{21} RLE_DRV4 ) W\ Q23
1K/0402 40VA1.5A
R187
10K10402
. L]
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RS232 Isolated INTERFACE

TP-1.0mm TP-1.0mm TP-1.0mm
P11 TP108 TP110
o1 Ue VD11 o
0.1uF 4 - -] -]
25v X4
3|+ 12 Ra8 110402 | Rsos2 UART RXD1 6V/400W
Cc1- RIOUT g VVV <<> 1
o8 [ | 4 R20UT [ XC {30} RS232_TXD 1
{28} SOC_MAIN_UART3 TX 3V3 Yp———— 31 1ng ouTe RS232 UART_TXD1 VCC_3V3 R$232 51 co+ . 2
C2- R73  18R/0603 30} RS232_RXD <K
RS232 UART RXD1 TiouT 2 K Rs232_TXD (30 oRsz ?
{28) SOC_MAIN_UART3_RX_3v3 (- OUTA INA GND232 0.1uF 2|, Tott [Z > TXD {30} 6V/400W. 3
[ v VCC_3V3_RS232 3
VCC_3V3_SYS 11 veet veez VCC_3V3_RS232 (30) Rs232 RXD &3 13
vee_ava Rs232 81N vee HH feron ca 3p/3.81mm/DIP
GND1 GND2 V] kil 15 GND232 GND232 GND232
R12 TN GND uF
u?JE g“BF RS232_UART_TXD1 9 1K/0402 10 T2IN huFiev 25V
25V 1S06721FBQDRQ1 g
VCC_3V3_Rs232 R121 —RGITPWRGE
TP111 10K/0402 MAXSZZ1IPWRG
TP-1.0mm
GND232
DGND
GND232
3.3V To 3.3V Isolated
TP-1.0mm
TP119
M5
VCC_3V3_SYS VIN vout -+ VCC_3V3_RS232
GND ov 3
c127 c161
B03035-TWR3 10uF 01uF
10v 25V
DEND GND232
VCC_3V3_SYS
DGND
TP-1.0mm TP-1.0mm
R122 4 Rizs PS8 TP100
c10s c106 10K 10K (e]
12pFIS0V 12pFIS0V N
ut1
S oscl soa 2 ) SoC_I2C0_SDA (26,28}
o1 l 0sco scL 8 < SoC_I2C0_SCL {26,268}
v
saresiteto ] o voo |- VBAT 4
4
o CLKOUT GND 11
10K 7 I T
R128 0.1uF
VCe_3v3_sys 25v CR2032 Socket
2
R175
10K DGND
[Sizs  [CAGE Code DWG NO
Address:Read:A3h: Write:A2h c <Cage Code> <Doc>
400KHz max. ISoais oot
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RS485 ISOLATED INTERFACE 1

VIO_RS485

TP-1.0mm TP-1.0mm

TP-1.0mFP-1.0mm < RI135 TP103 TP102
TPUTPIIE 1KI0402 Vo4
R149 RS485 A1 1 RS485 B1 o
J [ K O>Rs485 A1 (31} - - X9
uie 18RI0603 oviaoow
R188 1K10402 6 - 1
{28} SOC_MAIN_UARTO_RX_3v3 <<- 1 rxp A R151 s {31} Rs485_A1 < s 1
R189 120R/0603 ‘2]
{28} SOC_MAIN_UARTO_TX_3V3 N 1K0402 21 1x0 = svioow 31) RS485_B1 {{D>—— 2
3
RiS3 6V/400W 3
VCC_3V3_SYS VDDA voDB VIO_RS485 > Rs485_B1 (31}
o9 18RI0603 = L /DIP
89 GNDA GNDB oS = 3p/3.81mm
GND485 =
1521 0.1uF RS485/isolated 0.1uFC110 RI74 =
47uFMOV | 25V 2V |4 7uFHoOv 1K10402 GND485
DGND GND485 =
GND485
C 2 VIO_RS485
TP-1.0mFp-1.0mm R150 T
TP116P114 1K/0402 TP105
o R170 (@]
g (3>Rsa85 A2 (31) - o
ut4 18RI0603
R190 1K10402 4
{28} SOC_MAIN_UART1_RX 3v3 < 1 rxp A& RiST (31) Rs485_A2 <) 1
R192 /04 7 /0603 - 2
{28} SOC_MAIN_UART1_TX_3V3 >%4’W\,M XD B T20R {31} Rs485_B2 <) 2
3 R1%4 sl
VCC_3V3_SY8 }—IT VDDA VDDB VIO_RS485 > Rs485_B2 (31)
4 25V 18RI0603 =
= GNDA GNDB 0.1uF oNDass ooas 3p/3.81mm/DIP
C183| ooy RS485/isolated clog [C159 R195 =
47OV J4.7uF 1OV 1KI0402 GND485
DGND GND485
GND485
RS485 ISOLATED INTERFACE 3 e
TP-1.0mhe-1.0mm < Ri198 TP-1.0mm TP-1.0mm
TP11EP112 ::M/DAOZ TP107 TP106
VD20
(@] R199 o)
- - CO>Rs485_A3 (31) - - i1
u27 18RI0603 6V/400W
R200 1KI0402 4
{28) SOC_MAIN_UART2_RX_3V3 K- R0 A R202 {31) Rs485_A3 <K 1
R203 1 120R/0603 2
{28) SOC_MAIN_UART2_TX_3V3 ) AN KI0402 2 1o B {31} Rs485_B3 <) 2
/400W
Ro04 6V/400\ al,
VCC_3V3_8YS }—IT VDDA VDDB VIO_RS485 K >> Rsags B3 (31)
18RI0603 = =
C58 c72 = = 3p/3.81mm/DIP
0.1uF. GNOA ONDB 0.1ul GND485 GND485
C160| ooy RS485/isolated 25 |C165 R205 =
4TUFMOV 4.7uF 10V 1KI0402 GND485
DGND GND485 =
GND485

3.3V To 3.3V Isolated

TP-1.0mm
TP109
M1
VCC_3V3_SYS 2 VIN vouT 4 VIO Rs485
GND o 2
ct40 cta1
B03035-TWR3 10uF 0.1uF
10V 25v
GND485

DGND
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4G module

2 N |
S c176
a- o \} VD24
HE e | O M28
M2A g §e 25y [SVI200W aaevii210
RT2 net 10
veesv_LTer [ —1= fvee_svo nez (!
veesv. Lrez [ oo |2
onot [ Nea 13
oND2 |2 DGND s |14
onps -2 o |15
GPIO7IQ_PWRKEY_LTE [FE———————>) PWRKEY_LTE (2¢) ne7 8
GPIO4/UART1_TX_LTE H———————<<> UART_TX_LTE {24) Nes 7
GPIOSIUART1_RX_LTE << UART RX_LTE (24) neo [H8
STATUS_LTE [~ STATUS_LTE {24}
W_C16aS
M_C160S
1ov
470
2
c13
L1a
220H0.75A { > oeno
1208 VCC_3V3 WIFI DGND 1
FB2 T
M3
— c174
VDDSHV_SD_[O } 1 2 2 1N _1oo WL_BT_ANT |- x12
I 172 |0.1uF VIN_LDO_ouT 4 IPEX_3P
cm 470 | g5y NC1 [
ok = 2 { vooio NC2 [
P oV VBAT NC3 5,
NC5 (55
GND1 NC6 V4
20| GND2 TPING) o N DD
2 N3 TP2ANC) 5 DGND
51 GND4 TP3(NC) -
GNDS5
% | GND6 SDIO_DATA_CMD [ MMC1_CMD {14}
<~ SDIO_DATA_CLK g MMC1_CLK
BT_WAKE SDIO_DATA 0 (g MMC1D0 {14}
DGND BT Close BT_HOSTWAKE SDIO_DATA_! (74 MMC1D1 {14} nterrace
BT_REG_ON SDIO_DATA 2 (& MMC1D2 {14}
SDIO_DATA 3 MMC1D3 {14}
GPIO_2
GPIO_3 WL_REG_ON g%( WL_REG_ON {24}
10K GPIO_4 WL_SDIO_HOST_WAKE [— -t
R207 7| GPI0.5 25
SDIO_MODE € 57| GPIO_6 BT_PCM_OUT =g liC
GPIO_7 o

DGND

SDIO_MODE

25MHz 4bit mode

BT_PCM_CLK [57
BT_PCM_IN [5g !

41 BT_PCM_SYNC [~ I
nC 47| BT_UART_RTS_N 24 SUSCLK_IN @
uC 457 BT_UART_TXD SUSCLK_IN
NC 43| BT_UART_RXD 10 1
uc 3 BT UART_CTS_N XTAL_IN GND1
xtAL_out [t —
3 2
AW-CM256SM o0t GND2
37.4M13225
10K Cc169 ct6s
R65
DGND 12pFI50V/ 12pFI50V oo
DGND
VCC_3V3 WIFI
Go
out vee

GND  OENC

32.768K/3225

DGND DEND

VCC_3v3_WIFI

<Variant Name>
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SPI Isolate

d

6 Channels Analog and digital

6*AD Input To SPI

u28
ADIN_CS ADIN_CS
{24} Mcu_spi0_cso <>—————————31 ina outa 4 =
13 ADIN_SCLK ADIN_DIN 14
{24} MCU_SPI0_CLK s outs 2
2 5 12 ADIN DN ADIN DOUT 15
{24) MCU_SPI0 D0 KO>——————1 INC ouTc =
2 ADIN_DOUT ADIN SCLK 16
{24} MCU_SPI0_D1 8 oump o -1 =
R324 7 10 R . 2
EN1 EN2 VAD_SV |
vee_svo VDD1 VDD2 VAD_5V 13
3
GND1 GND2 c180 c122
GND1 GND2 ci97 =
OAF 4.70F OAF 4T0F UFABY Ol
i 10V 1S06741QDWRQ1 6V v
DGND GNDAD
GNDAD
M
VCC_5V0 VINT wo -8 VAD_5V
VIN2
6 C189 c191
GND1 oV [ 10uF 0.AuF
GND2 ov2 v 26v
BOSOSMT-TWR4
DGND GNDAD

SCLK
VA
VD
AGND
DGND

INO
IN1
IN2
IN3
IN4
IN5
IN6
IN7

ADIN1
ADIN2
ADIN3
ADIN4
ADINS

ADING

ADC1288102CIMTX

R316
10K

GNDAD

signal

inputs

0E 1K 1%
ADINT R223 Ra24 o AD_INT
9 Cc183
R226 VD25 0.01uF
10K 6visoow 4 28V
GNDAD
GNDAD
0E 1K_1%
ADIN2 Ra21 R228 . AD_IN2
N cla4
R229 VD26 001uF
10K sviaoow 4 25V
GNDAD
GNDAD
0E 1K 1%
ADIN3 R2ss Ra3s o AD_IN3
< c18s
R238 VD27 001F
10K 6viaoow 4 25V
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