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Function Block Diagram

PMIC
TPS65219
Type C _ USB2.0 _ -« 16bit | o ooa
Connector
SW1 GPIO*2 8bit NOR Flash
For user - — soc W29NO1HZSINA
TI
e 12c1 | AM6232ATCGGAALW gbit _[NAND Flash
ET6226M W29NO1HZSINA
8 2 I2C0 |
LEDs X © rorsoses I2C0 EEPROM
FT24C32A-ELRT
X3 Crystal 5502
32.768kHz
RJ45 Mpr_ [ PHYL RGMII_1 FoGA
Ethercat Connector ADIN1200 SYS REST
2P e (GW5A-EV25UG256CC1/I0
RJ45 MDI °
Ethernet Connector & 8= RGMI I_2 N
— DI ETH Switchfe—————= @ 8Bit
Ethernet/IP = 0 «———= IP179HI 5 ’
- USB2.0 o oS i ter
PIOS\SP t CY7C68016A
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230mA

Power tree >|'

DC/De ]}.JV@3A VDDSHVOi1/

TLV62595DMQR VDDSHV_CANUART 250mA i )
L —)l Single-Pair Ethernet PoDL
USE TyneC 5V 377A VDDA_1P8_USB/ )
ype: S 1.8V@400mA VDDA_1PB_CSIRX/
LDO3 [— VDDA_1P8_OLDI/
LDOIN_1/3/4 VDDSHV_MCU/

VDDS_0SC 20mA i
0.35V@400mA 30mA >

»| VDDR_CORE

Bucki/2/3 LDO2

LDOIN_2 Buck] [V @35A 2850mA_{ VoD CORE

500mA i
r USB TYPE-A
s o [12V@2A D.67A ELLU Y —)|

TPS6521901RHER [
R o [L2vezn 0874 200mA

ool 3.3V/1.8V@400mA E B0mA

VDDSHV2/3i4i8
- VDDSHVS

VDD5V
Testpoint @—»| VPP
12.5V@400mA 0.195A mikroBus.
—— -

500mA

LDO4

VDD3V3

B0mA
400mA

S00mA Micro SD Card

A00mA Grove/Qwiic Connector

VDDA2P5

RTL8211F-VD-CG
VDDIO

AVDD
VDDIO DP23TD510E

LDO 1.0V 0.01A
TLV75801FDBVR it /
—

1000mA (o

: WL 1807
200mA S

VDD33
VDDIO ITBB121FN
VvDD12

2000 cc1ase
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12C Usage Diagram

Ic Addres

PMIC (U3) (0b0110000)
EEPROM (U15) (0b1010000)
RTC (U16) (0b1101000)

I/0 Expander (On LED board) (0b0100000)

LED driver (On LED board)
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DCDC 3V3

VDD_3v3

R355
22

1%
R0402

0.47uH

50A

VDD_3v3 ENR4 C3__|[1200F
0407 C0407 1 [25v

TP3 (5 VDD 3V3 PG R6 270K

TLV62595DMaR

vs0n6_0d5_1d5x1dsximm

Vout = Vib x (1 + R260/ R261)
0.6V x (1 +450K / 100K)

VDD_CORE
VSYS_5V U3

PVIN_B1_1
PVIN B12

co
VSYS_5V 10uF

10v
C0603

PVIN_B2

PVIN_B3

VDD_SD 3.3V/1.8V

VDD 3V3 VSYS_SV VSYS_5V

vsys

VDD1P8

R19 c22
10K 2.20F
1%

c21
—m2.20F
10v 10v 18
R0402 _| C0402 _| Cod02 11
13,18,24] 1200 SCL

PMIC_GPIO
! sot srerTaL T avs e
[13,18.24] 12C0_SDA g SDA o [p— =R

UTYMCU_PORz _ [16,18,22]
UTEXTINTN  [16]

VSEL_SDVSEL_DDR
[10,11,16] RESETSTATz [ =50 -
il

MODE_RESET
PMIC_LPM_ENO[ MODE_STBY

AGND
Thermal Pad

TPSE5219
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VDD _CORE AM6232ATCGGAALW
SoC Power (AM6254ATCOGHALHR) oo s
uaQ

VDD_CORE VDDSHVO
VDDSHVO

VDD_3v3

VDDSHVA VDD_1v8
VDDSHVA T

ANALOG AND DIGITAL

VDDSHV2
VDDSHV2

VDDSHV3

vDD_1v8
VDDSHV3 0 VDDSHVS

VDDSHV4

VDDA 0V85

VDD_CORE VDDSHV5

VDDR_CORE VDDSHVE
VDD_3v3

VDDSHV_MCU
VDDSHV_MCU

0| VDDA_1V8_MCU
! VDDSHV_CANUART VDDA_1V8 VDDA 1v8 VDDA PLL1 1v8 !
voD_1v2 {———Jiz| X To
"% vopRr_Core VDDA_TEMPO

VDDA_TEMP1

VDDA PLLO VDDA PLL2 VDDA_1V8_OLDI VDDA_1V8_CSIRX

VDDS_DDR
] NN VDDA_1V8_USB
VDD_CANUART  VDDA_1V8 R8 & VDDA PLL1 -
R VDD_1v2 VoS oR VDA PLEZ VDDA_CORE_USB
- 14 VDD_3v3
Vope-0se VooAMEY VDDA_CORE_CSI
9 | vops_poR_c VDDA_1P8_OLDIO
VDD_3v3 Fe VDDA_1P8_OLDIO
N VDD_CANUART
10 VDDA_CORE_USB
VMON_1P8_SOC
K10 VDDA_CORE_CSIRX0
VMON_3P3_SOC

VDD_1v8

VDDA_1P8_CSIRX0
VDDA_SYS MON_H10 | \yion e vevs L 1P8 ¢

8 VDDA_1P8_USB
VPP
E7 VDDA_3P3_USB

Place together %~ TEMP_DIODE P
1 5 m L l AMB2x

i
P2

bgad25_0d5_13x13mm

VDDA_1v8 VDDA_1v8 VDDA_1V8_MCU VDDA_1v8 VDDA_PLLO VDD_CORE

FB1 FB2 /) 120R FB3 /) 120R FB4 /) 120R
@D ViR vV 13A
c28 c29 30 | ca1
—1uF A0nF=—1uF

VDDA_1v8 VDDA_1v8 VDDA_1v8

VDDA_1v8 VDDSHVS

120R
13A

[
0.1uF

10v
co201
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SoC DCAPs

GROUND

usp

CAP_VDDSO

CAP_VDDS6

CAP_VDDS_MCU

CAP_VDDS_CANUART
ANG2x_bgad25_0d5_1ax1amm

63V | 63v | 63v | 63V | 63V | 63V | 63V
C0201| C0201| C0201| C0201 Co201| C0201

bgad25_0d5_13x13mm
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VDD_1v2 DDR_VPP

ODR VREFCA SoC DDR controller

UG
DDR_LDM
DDRO_DQO DDRo_DM Ha DOR-UDM

DDR DDRO_DM1

PwrGrp:VDDS_DDR,
VDDS_DDR_C

DDR0_AQ

A
B8
c3
c7
Eg DDRO_DQ15 )
03 DDR_BAO il DDRO_A13
DDR A14 WEn L2 07 DDR_BAT DDRo_BAD
DOR_AT5 CA! V8 ?ffs’%’?ﬁs DDRo_BA1 pbRO_DAsO |E DDR LDQS P
S ! DDR_UDQS P DDR_BGO ) | DDR_LDQS N
— R B Ras NIATE & St —DORBGO T oorosGo DDRo_Daso_N [E2—DDRIDAS N
_DDRBAO N2 - DDRO_BG1 obRo_Dast Y DDR_UDGS P
DDR_BAT DDR_LDQS P ) | DDR_UDQS N
- E o om— 11 Reserved pins DORO ATB0 I
DR BGO X DDRO_ATB1
—— DDR_UDM DDR_CLKP 1
DDR CLKP NF/UDM_N/UDBI_N —BDR GIKN [z DDRO_CKO
“OORCIKN K8 | DDR LOM — | DDROCKON
— 8 b ek NF/LDM_N/LDBI_N =t — DDR_GKE 2
— 7 DDRO_CKED
_DDRCKE K2 | ALERT N[22 DDRALERTn DDRO_CKE
DDR_ODT DDR_CS
20 |-F2 ;g:oz ﬁ/?R n DDRO_CS0_N

DDRO_CST_N

NN

o
T
B
3

ASERRENREEASS

DDR_PARITY

DDR_ODT
DDR_TEN —————————————5{ DDR0_0DT0
— DDRO_ODT1

DDR_CSn DDR_ACTn
“DORACTE 13 &

7 P11 DDRO_ACT N

ACT N
AEEEY N DDR_ALERTn

DDRO_ALERT_N

R: 24
MT40A512M16TB-062E IT:R DDRO_CALO
DDR_A15 CAS

DDRO_CAS_N

DDR_PARITY

DDRO_PAR
DDR_A1!

AS

DDRO_RAS_N

e DDRO_RESETO_N

VDD_1v2 DDR_A14 WEn
VDD_2V5 DDR_VPP — =" DDRO_WE_N

ANGZX bgad25_0d5_TaxTamm

120R DDR_CLKP_R30 331 C122 | [10nF
13A C0407 | [6.3V
DDR CLKN R31
R0402

VDD_1v2 VDD_1v2
VDD_1v2 DDR_VREFCA VDD_1v2

DDR_CKE

NOTE: DDR DQ Lines Swapped
wWithin Data Byte

VDD_1v2

FIREEBRE I LI e i VY i

RX PLC Main board

A3 | 008_SoC DDR & DDR4

Date: Tuesday, January 16, 2024
T




eMMC/SD

ual

MMCO_CLK

MMCO MMCO_DATO

PWIGrp: VD!
e

MMCO_DAT7 =<

MMCO_CMD

MMC1_CLK

MMCT MMC1_DATO

PWIGrp: VD!
e

MMC1_DAT3 =<

MMC1_CMD

GENERAL MMC1_SDCD

PwrGrp:VDDSHVO MMC1_SDWP

MMC2_CLK
MMC2_DATO
MMC2

PwrGrp: VDI MMC2_DAT3 [—=><
1.9

MMC2_CMD
MMC2_SDCD RIGR AR TTYGBE1_RSTn [10]

MMC2_SDWP
bgad25_0d5_TaxTamm  AMBZX
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Gigabit Ethernet 0

PHYQ_VDD1V1

VDD_3v3 PHY0_DVDD3V3

DVDD33

AVDD11

PHY0 VDD1V1

FBI13 4 120R
VA

EB15 DVDD11

[11.16]
[11.16]

MDIOO_MDIO
MDIOO_MDC

[9] GBE1_RSTn
PORz_OUT
RESETSTATz[ W -

[11.16]
15,11,16]

R
R0402 5%

AVDD33

R
5%  VDD_3V3

0R VDD_1v8

DVDDRG.

121
T3A

1
40
28

DVDD10(09)

c177 | |1uF PHYRSTS
‘H’ CO2071.[10 RSTN

Re6 SR MDIO 14

T AN T 13

MDIO
MDC

RGMII1_RDO__R69 OR_{RXDO/RXDLY 25

_RGMIT_RDT R0\ _OR RXD/TXDLY

RGMIT_RDZ _R71 OR_{RXDZ/PLLOFE. 2
RGMIIT_RD3 _Rf3 OR_{RXD3/PHYADO

RXDO/RXDLY

RXD3/PHYADO

OR_{RXCIPHYAD1

RGMII1_RXC _R74 1
OR _RXCTL/PHYADZ

RGMIT_RX_CTIRf5 RXC/PHYAD1

RXCTLPHYAD2

iS58 E BT RGMIM_TDO

__RGMIT TD3 15 |
TXI

RGMIl_TXC 20
_RGMIM_TX CTL_19

XTAL IN 36

XTAL OUT_37 LyraL OUTEXT CLK

c183

—0.1u
ov
co201

AVDD33
AVDD33

DVDD_RGMIl

MDIO+

R
5%

PHY1-D0+

MDI[0}+ DT

PHY1-D0-

MDI[0}
MDI1+

MDI[1]+ MO

PHY1-D1+
PHY1-D1-

MDI[1}-
MDI2+.

MDI[2J+ Dl

MDI[2}-
MDI3+

PHY1-D2+
PHY1-D2-

PHY1-D3+

MDI[3J+ I

PHY1-D3-

MDI[3}-
RSET RSET _R76
cLKouT 435 GBE CLKOTP14
ReG_our |30 REGOUTLS

INTB/PMEB

LEDO/CFG_EXT LEDOICFG EXT
LED1/CFG_LDOO LEDI/CFG LDOO
LED2/CFG_LDO1 LEDZICEG LDCH

35 ]
YT8531DH 3|
qfn40_0D4_5x5mm

VDD_1v8 PHYQ_DVDD3V3

R8s
47K

1%
RO402

PHYRSTB

2?‘[—3

DMG1012T-7

249K ). 6nD

Gigabit Ethernet 0

<
S
=4
s

£

TPD4EOSUOBDQAR 3

12 D13y

PHY1_LED_LINK

47K
47K

PHY1_LED_ACT

PHY1_LED LINK
PHY1_LED_ACT.

SoC MAC 1.8V

uam

RGMII1

PWrGrp:VDDSHV2

RGMIl1_RDO
RGMIIT_RD1
RGMIl1_RDZ
RGMIl1_RD3

RGMIl1_RDO

RGMII1_RD3
RGMII_RXC RGMIl1 RXC
RGMIlT_RX_CTL —
RGMil1
RGMITT
RGMITT
RGMITT

RGMIl1_TDO =
RGMII_TD3 10

RGMIlt_TXC

RGMII_TXC

RGMIl1_TX CTL

RGMIM_TX_CTL

bgad25_0d5_1ax1amm

AMB2x

47K

47K

R0402 5%

Strap options

RXD2/PLLOFF

LEDO/CFG_EXT

R1162

115
R0402

R116 DNP.
47K__LEDI/CFG [DO0__Ri164 DNP 4.7t
Ri14 DNP 4.7TRD2ICFG LDOT R 47K

5%

CFG

PHY AD[2:0]

PHY
PHY
PHY
VDDIO

EXT = 0, CFG_LDO[1:0]
010:

PLLOF = H

TXDLY

RXDLY =

Internal 1.8V
PHY Addr 010
Enable PLL
TX delay:
RX delay:

Ons
2ns
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Gigabit Ethernet 1

VDD_3v3 PHY2 3V3

PHY2_AV33 PHY2 PVDD

REG_OUT

R1132
R0402

R1133

R0402

Setting

KTEST2
KMTOVLAN_DIS
TPC_MODE_DIS

RGMII2

RGMIIZ 1
RGMIIZ

RGMI2_RXC

[EEETE RGMI2_RX CTL

2 TX00 RGMII2_TDO 8 PWEGEp: VDDSHVZ

2 TXD1 RGMII2_TDT 5| ROWZ. 400

2 TX0Z RGMI2_TDZ REMIL

2TX0: 2 RGMII2_TD:
02

2 TxC 2R RGMII2 TXC

D RG

D RGSMI 2. 5v/3.3V

VDD_1v8

R1082
DNP_2.2k

[10,16] MDIOO_MDC

Ciose By
_RGMII2.
RGMIZ
RGMITZ.
RGMIIZ.
RGMIIZ
RGMITZ.

L

PVDD_RGSMIPVDD_RG

PVSS_RG
PVDD_RG

[10,16]  MDIOO_MDIO

TX_CLK/ RMIL_CLK_|

RX_CLK/RMI_CLK_O

R1183
100K

2 PHYRSTB

K_AWICHP DIy 1
K_EE_SEG

IP179H

PVSS
LINK_LED8 / HWIGMP_DIS

K_TX DLY#

LINK_LED? / EEPROM_SEGMENT

RX_DLY#

LINK_LEDE / TX_DLY#

1UF_C0201 10V,
).1uF_C0201 10ve 1
1uF_C0201 10V,

LINK_LEDS / RX_DLY#
DVDD

T
EEE DT

7
5

u4s

GND I

REG OUT  PHY2 PVDD

REG OUT

EST3 12;

T HEBES INT_JEXTMII_MODE1
TN — {58 EXTMIL_MODE

5| DVDD
—WTOVIAN DS 7207 LINK_LED4/ TEST2
<_IPC_MODE DIS 1

1] LINK_LED3 / SCLK / MTOVLAN_DIS
7| LINK_LED2 / SDATA / IPC_MODE_DIS
55| LINK_LED1/TEST3

54| LINK_LEDO/ EEE DIS

2

VREG_LDO

RXIPO

C1513 || 0.4uF
C0201 ] [10v,

Ci514
0201

0.14)
10V

P6_TD+

P6_TD-

P6_RD-

Ci511
0201
o

0.1y)
10V,

P6_RD+

P5_RD+

P5_RD-

P5_TD-

L1 {pvoo_1oo

u32
PA79HI

RGMII2_RDO

RGMII2_RD3
RGMIIZ_RXC

RGMII2_RX_CTL RGMII2

1
RGMII2_TD2
RGMIIZTD3

2 TX CTL 2R RGMII2 TX_CTL

RGMII2_TXC

RGMII2_TX_CTL

ANG2Zxbgad25_0d5_Taxiamm

P3 1D+

[ovP8 RO~

503 | 0. 1uF.
[}

c1
C0201
},401504 1uF
C0201
C1505]9.1uF
C0201] [ 10VPT_TD+
C1506]§.1uF
C0201] [ 10VPZ_ RD*
C1507[§1uF
02011 [ 10V

[23] GBE2 RSTn
[10,16] PORz_OUT
[5,10,16] RESETSTATz[W -

VDD_1v8

R1090
10K

C1510 |01
Fco201 1[ 10V
I

R1091
47K

P5_TD+

P2_TD+
P2TD-
P2_RD-
P2_RD+

P3_TD+
P3_TD-
P3_RD-
P3_RD+

PHY2 3V3

2 PHYRSTB

7
1% 1%
RO402 R0402
2 (12T)5
%)

DMG1012T-7
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M VY e

RX PLC Main board




7= 5 GBS
GD9FS2G8F2AMGT]|

ulo VDD_1v8

UaN
34
DNUNVCCQ1 VCCT

u22

/24| VOUTO_DATAQ
100 47 W25 | ) | DNUNCCQ2 VCC2
[23] GPIOD_47 = A2 IAND_DATO

W24
13
yaa] Ve

2100_49
) DATAS
P21 X VOUTO
PwrGrp:VDDSHV3

SOMRAR LT

+ VDD_1v8

VOUTO_DATA15

VOUTO_PCLK
[14] X_NAND_RBY {or>
VOUTO_DE

VOUTO_VSYNC

VOUTO_HSYNC
Vss1 NC23
AMB2x _bgad25_0d5_1ax13mm 76| DNUVSSQ1 DNU2
AT ——" DNUNVSSQ2 DNU1 [
TSOP48-20-1220

N

B 241 NAND Flash {217 84
R L5
] 0604 10 L
TED
<10mm
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SoC GPIO 3.3V

U4A
2R

[5,18.24] 1200 SCL 2 12C0_SCL MCANO_RX
(51824] 12C0_SDA 2 12C0_SDA GENERAL MCANO_TX
+VDDSHVO “ocs sen, a2 i, T
[24] 12C1_SCL R = 121_SCL UARTO,CTSN 1263 _SCL, UART2_RXD, TIM
12C1.5DA Rz % Al pciTsoa . o, oo oo, 2n
Gp101 - o UARTO_RTSN _SDA, UART2_TXD, TIM

SPI0_CLK 2R = SPI0_CLK
SPI0_DO SPI0_DO

UARTO_RXD
UARTO_RXD TARTO-TXD:

SPI0O_D1 SPIO D1 UARTO_TXD [P0 —
20 SPIo_Cs - VbR 3v3

i - X 101 30
23] GPIO1_16 GPIOL SPI0_CS1 ExT_ReFCLK (18 BPI0L 30 <& GPIO1

2 AtesTo bae
SAE2 | WTEsT1 0sco vsense F22—«  RSVD RB520830T16ayout Note:

200mA
PwrGrp:VDDS_0SC 30V

Add Sikscreen
IFORCE SOC_UART

AMBZX  bgadZ5_0d5_T3x13mm
Pin3: TXD

DEBUG_RXD
UARTO_RXI 0F A DEBUG TXD
UARTO_TXD

SN74LVC2G24TDCUR DNP_Header 1x3 2.54mm

D45
ESDA05CP

SoC GPIO 3.3V

U4y

RIQ3 22R QSPI SCK

QsPI_100
0SPio_Do QSPI_I0T

QSPI 107 VDD_3v3
QSPI 103
co Jjoree |,
VDD_3v3 VDD_3v3
OsPl0_b7 <D I R994, DNP_49.9R QSPI CSNO
RIQY\\DNP_4.7K_QSPI101 Qspl 103 RIGE A NATK
08PI0_CSNo 1 RIGNATK QSPI 107 QSPI'SCK
102 cLX RIQI A NDNP_4f7K

0SPI0_CLK

QSPI_100

X
OSPI0_CSN3 Z5QTZBIVSIa
ospopas P02 Gswe 2

uzsg12638vI0
625 ceroo 1 VDro HEBEAE P BRI B9 15
0SPI0_LBCLKO [22—F200 LBl P i e R AF £ 1acn

Bgad25_0d5_13x13mm AN

use
MCASPO_AXRO AR m mp?é” 0. BOEPL T [GIVEN FGGA PWR  [20]
R0 0 g ]

MCASPO MCASPO_AXR3 — QerdsPI2 00 [16]
PwrGrp:VDDSHVO MCASPO_ACLKX — 3 - a e PIOT_11
3.3v MCASPO_ACLKR <ESPI2_CLK  [16]
MCASPO_AFSX SR TR T = - W1 [22]
MCASPO_AFSR - La>SPi2_ SO [16] - r—

—_— FRARRARE Y L e il VY B i

RX PLC Main board
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SoC GPIO 1.8V L P —
prrvepn EX RPN
e Cioncos  w m 15| 1 £ EERE
Bl I O— 11— A o — St -
PwIGrp:VDDSHV3 I —rl1 1 — AR S — A Reserv | Reserv | Backup | Backup Boot Mode Primary Boot Mode Primary Boot Mods PLL Config
o E0OTMODES o o X o oae (12
e N —r 1 S AR S — ¢ e v od od Boot Config
pucaaoe 3 EooToDEs oot o S NAND DATs {12] Mada
B —(s L —_ s A — AL o
e EGoTICDET>
Tor EOTODET
e —111 2 —
EooToRELT
Sovco Aot SOSToRE T
apmco_csno HZ! 215 ZR EDX_NAND_CEN  [12] Sal '
T = Table 5. Primary Boot Mode
ChEERNE [ LA B B Primary Boot Mods Canfig Primary Baot Made
o = —————
GPuco_ADV ALE Ll 8 DD AE 112 -
ewen_seon ot [ 5218 2 DX NANDCLE (12) j Be B6 B5 B4 B3
GPwCo_BEIN LR o Reserved Read Mode 2 Read Mode 1 o 1] o o Serial NAND
SRR Reserved Ik Coal o L] 0 1 asPl
i e BONSI (31 .
couco.wen [ R Do (2 [ ed ek Csel 0 0 1 0 QsPl
eren_oen_ren [ 22 s 2 DR (121 Reserved Moda Csel [ 0 1 1 P
puca_wex 125 L = DX NANDWEN (12 Clhaut [i] Link Infoy [ 1 [ [} Ethemet RGMII
s
paedz 008 3 Clkout Clk 51c a [ 1 0 1 Ethmimat RMII
Bus resat Resarvad Addr 0 1 1 0 12c
Reserved Reserved Resesved 1] 1 1 1 LART
Porl Reserved Fairaw 1 o o o MMCSD Boot (SD Card Boot or
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