
13456

A

CC

A

B

D

D

B

2

X

DRAWING CHANGED BY
ECO ENGINEER

ORIGINAL DATE

DTR??????????

DOC??????????

ORIGINALLY DRAWN BY

PCB DRAWING NO.

PCB PART NO. BOARD OR MODULE NAME

PRODUCT NAME

X

ENGINEERS NAME

of

SCHEMATIC

ORIGINAL ENGINEER

DRAWING NO.

TITLE

<Drawing Number> 9

SHEET

22

DD/MMM/YYYY

X

ALSTOM PROPRIETARY INFORMATION

TO OTHERS OR REPRODUCED WITHOUT THE EXPRESS WRITTEN CONSENT OF ALSTOM, INCLUDING,

DERIVATION OF ANY REPAIRS, MODIFICATIONS, SPARE PARTS, DESIGNS OR CONFIGURATION CHANGES OR

IN WHOLE OR IN PART, THIS NOTICE AND THE NOTICE SET FORTH ON EACH PAGE OF THIS DOCUMENT
SHALL APPEAR IN ANY SUCH REPRODUCTION IN WHOLE OR IN PART. THE INFORMATION AND/OR MATERIALS

UNAUTHORIZED EXPORT OR RE-EXPORT IS PROHIBITED.

THE INFORMATION CONTAINED IN THIS DOCUMENT IS ALSTOM PROPRIETARY INFORMATION AND IS
DISCLOSED IN CONFIDENCE. IT IS THE PROPERTY OF ALSTOM AND SHALL NOT BE USED, DISCLOSED

BUT WITHOUT LIMITATION, IT IS NOT TO BE USED IN THE CREATION, MANUFACTURE, DEVELOPMENT OR

TO OBTAIN ANY GOVERNMENT OR REGULATORY APPROVAL. IF CONSENT IS GIVEN FOR THE REPRODUCTION

CONTAINED HEREIN MAY ALSO BE CONTROLLED BY EXPORT CONTROL LAWS OF THE UNITED STATES.

USB 2.0 Port
(not isolated)

CPU C 

Pulling USB1_ID low forces HOST Mode

32 GB eMMC Flash

CPU C eMMC CPU C GPIO

CPU C USB / GPIO / EMMC MEMORY

DNP

CLASS: CPU_C

CPU C DEBUG LEDs
Footprint supports following families:

MTFC32GAKAECN-AIT scales 8 to 32 GB
MTFC64GAKAEEY-4M IT fits 64 GB

MTFC4GMWDM-3M AIT TR scales 4 to 16GB

CLK, CMD, DATA LINES need 50 ohm trace impedance

60 sec start-up delay, 3 sec WDT period

Watchdog Timer

Can't Change DECAL but this is the MDIO_DATA  pin

Can't change decal but this is MDIO_CLK pin

Same for RMII1_REFCLK

Can't change decal but this is RMII1_TXD0/1_C

Additional RMII port CPU C

Add all these parts to the BOM

PHY transmits clk in master mode

CPU RMII1 or PRU Port Switch

Strap sets RMII mode on 50MHZ CLK out

Address= 0111

CPU C= 11

1
OUT

2
GND

3
FAULT

4
EN

5
IN
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A1 NC1A2 NC2A3 DAT0A4 DAT1A5 DAT2A6 RFU1A7 RFU2A8 NC3A9 NC4A10 NC5A11 NC6A12 NC7A13 NC8A14 NC9B1 NC10B2 DAT3B3 DAT4B4 DAT5B5 DAT6B6 DAT7B7 NC11B8 NC12B9 NC13B10 NC14B11 NC15B12 NC16B13 NC17B14 NC18C1 NC19C2 VDDIMC3 NC20C4 VSSQ1C5 RFU3C6 VCCQ1C7 NC21C8 NC22C9 NC23C10 NC24C11 NC25C12 NC26C13 NC27C14 NC28D1 NC29D2 NC30D3 NC31D4 NC32D12 NC33D13 NC34D14 NC35E1 NC36E2 NC37E3 NC38E5 RFU4E6 VCC1E7 VSS1E8 RFU5E9 RFU6E10 RFU7E12 NC39E13 NC40E14 NC41F1 NC42F2 NC43F3 NC44F5 VCC2F10 RFU8F12 NC45F13 NC46F14 NC47G1 NC48G2 NC49G3 RFU9G5 VSS2G10 RFU10G12 NC50G13 NC51G14 NC52

H1NC53 H2NC54 H3NC55 H5RFU11 H10VSS3 H12NC56 H13NC57 H14NC58 J1NC59 J2NC60 J3NC61 J5RFU12 J10VCC3 J12NC62 J13NC63 J14NC64 K1NC65 K2NC66 K3NC67 K5RST_N K6RFU13 K7RFU14 K8VSS4 K9VCC4 K10RFU15 K12NC68 K13NC69 K14NC70 L1NC71 L2NC72 L3NC73 L12NC74 L13NC75 L14NC76 M1NC77 M2NC78 M3NC79 M4VCCQ2 M5CMD M6CLK M7NC80 M8NC81 M9NC82 M10NC83 M11NC84 M12NC85 M13NC86 M14NC87 N1NC88 N2VSSQ3 N3NC89 N4VCCQ3 N5VSSQ4 N6NC90 N7NC91 N8NC92 N9NC93 N10NC94 N11NC95 N12NC96 N13NC97 N14NC98 P1NC99 P2NC100 P3VCCQ5 P4VSSQ5 P5VCCQ6 P6VSSQ6 P7RFU16 P8NC101 P9NC102 P10RFU17 P11NC103 P12NC104 P13NC105 P14NC106
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R184 0 ohm
R185

0 ohm
R186 0 ohm

R187 0 ohm
R188 0 ohm
R189 0 ohm
R190 0 ohm

R191 0 ohm

R192

49.9K

R193

49.9K

R194

49.9K

R195

49.9K

R196

49.9K

R197

49.9K

R198

49.9K

R199

49.9K

U22USB1_CE

V25USB1_DM
V24USB1_DP

F25USB1_DRVVBUS

U25USB1_ID

U97-L

AM4376BZDN80_C

C1MMC0_DAT0 C2MMC0_DAT1 B2MMC0_DAT2 B1MMC0_DAT3 E16MMC0_DAT4 C14MMC0_DAT5

D1MMC0_CLK

D2MMC0_CMD

D13MMC0_DAT6 D14MMC0_DAT7

A16MMC0_POW

N24MMC0_SDCD B17MMC0_SDWP

U97-I

AM4376BZDN80_C

A17GPIO0[0] A15GPIO0[1]

K22GPIO0[12] L22GPIO0[13] L23GPIO0[18] K23GPIO0[19]

M25GPIO0[2]

P22GPIO0[20] A14GPIO0[21] H20GPIO0[24] B15GPIO0[28]

L24GPIO0[3] T21GPIO0[4] T20GPIO0[5] R25GPIO0[6] G24GPIO0[7]

B5GPIO1[0] A5GPIO1[1]

K25GPIO1[10] J24GPIO1[11] E11GPIO1[12] C11GPIO1[13] B11GPIO1[14] A11GPIO1[15]

B6GPIO1[2]

A3GPIO1[28] A8GPIO1[29]

A6GPIO1[3]

B9GPIO1[30] F10GPIO1[31]

B7GPIO1[4] A7GPIO1[5] C8GPIO1[6] B8GPIO1[7] L25GPIO1[8] J25GPIO1[9]

H22GPIO5[0] K24GPIO5[1]

G20GPIO5[10] F23GPIO5[11] E25GPIO5[12] E24GPIO5[13] AE18GPIO5[19]

H25GPIO5[2]

AB18GPIO5[20] D11GPIO5[23] F11GPIO5[24] B10GPIO5[26] G21GPIO5[27]

H24GPIO5[3]

A2GPIO5[30]

P25GPIO5[4] R24GPIO5[5] P24GPIO5[6] N25GPIO5[7] D25GPIO5[8]
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1 RXD_3/PHYAD42 TX_CLK3 TX_EN4 TXD_05 TXD_16 TXD_27 TXD_38 INT/PWDN9 RD-10 RD+11 TD-12 TD+13 PFBIN114 AVDD3315 PFBOUT16 RBIAS17 LED_LINK/AN_0

18RESET 19MDIO 20MDC 21VDD_IO 22XO 23XI 24PFBIN2 25RX_CLK 26RX_DV/MII_MODE 27CRS/DV_LED 28RX_ER/AMDIX_EN 29COLD/PHYAD0 30RXD_0/PHYAD1 31RXD_1/PHYAD2 32RXD_2/PHYAD3 33PGND
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USB1_DM_C
[9]

USB1_DP_C
[9]

USB1_EN_OC_N_C[9]

DGND

DGND

DGND

+3.3V_D_C

+5V_ISO_IN

USB1_DP_C [9]

USB1_DM_C [9]

VDD_USB1_C

DGND

+3.3V_D_C

DGND

DGND

+3.3V_D_C

DGND

+3.3V_D_C

DGND

+3.3V_D_C

DGND

+3.3V_D_C

EMMC_CMD_C[9]

+3.3V_D_C

EMMC_CLK_C [9]

EMMC_DAT0_C[9]
EMMC_DAT1_C[9]
EMMC_DAT2_C[9]

EMMC_DAT3_C[9]
EMMC_DAT4_C[9]
EMMC_DAT5_C[9]
EMMC_DAT6_C[9]
EMMC_DAT7_C[9]

+3.3V_D_C +3.3V_D_C +3.3V_D_C

+3.3V_D_C+3.3V_D_C+3.3V_D_C+3.3V_D_C+3.3V_D_C

HW_RESET_IN_N_BUFF_C[9,10,13,20]

EMMC_DAT0_C [9]
EMMC_DAT1_C [9]
EMMC_DAT2_C [9]
EMMC_DAT3_C [9]
EMMC_DAT4_C [9]
EMMC_DAT5_C [9]
EMMC_DAT6_C [9]
EMMC_DAT7_C [9]

EMMC_CMD_C [9]

EMMC_CLK_C [9]

PMIC_INT_N_C [12]

DGND

USB1_EN_OC_N_C [9]

+3.3V_D_C

3.3V_UV_OV_C [21]
1.2V_UV_OV_C [21]

MDIO_DATA_C [9,10]
CPU_GPIO_00_EXT_C [22]
CPU_GPIO_01_EXT_C [22]
CPU_GPIO_02_EXT_C [22]
CPU_GPIO_03_EXT_C [22]
CPU_GPIO_04_EXT_C [22]
CPU_GPIO_05_EXT_C [22]
CPU_GPIO_06_EXT_C [22]
CPU_GPIO_07_EXT_C [22]
CPU_GPIO_08_EXT_C [22]
CPU_GPIO_09_EXT_C [22]
CPU_GPIO_10_EXT_C [22]
CPU_GPIO_11_EXT_C [22]
RMII1_TXD1_C [9]

CPU_TEST0_C [22]
CPU_TEST1_C [22]
CPU_TEST2_C [22]
CPU_TEST3_C [22]

DGND

DGND

DGND

DGND

DGND

WDI_CPU_C[9]

WDO_CPU_C [9]

+3.3V_D_C

+3.3V_D_C

+3.3V_D_C
+3.3V_D_C

+3.3V_D_C

WDI_CPU_C [9]
WDO_CPU_C [9]

RESET_OUT_N_EXT_C [22]

CPU_GPIO_13_EXT_C [22]
CPU_GPIO_14_EXT_C [22]
CPU_GPIO_15_EXT_C [10,22]
CPU_GPIO_16_EXT_C [22]
CPU_GPIO_17_EXT_C [22]
CPU_GPIO_18_EXT_C [22]
CPU_GPIO_19_EXT_C [22]
CPU_GPIO_20_EXT_C [22]
CPU_GPIO_21_EXT_C [22]

CPU_GPIO_22_EXT_C [22]
CPU_GPIO_23_EXT_C [22]
CPU_GPIO_24_EXT_C [22]
CPU_GPIO_25_EXT_C [22]
CPU_GPIO_26_EXT_C [22]
CPU_GPIO_27_EXT_C [22]
CPU_GPIO_28_EXT_C [22]
CPU_GPIO_29_EXT_C [22]
CPU_GPIO_30_EXT_C [22]
CPU_GPIO_31_EXT_C [22]
CPU_GPIO_32_EXT_C [22]
CPU_GPIO_33_EXT_C [22]

MDIO_CLK_C [9,10]

RMII1_REFCLK_C [9]

RMII1_TXD0_C [9]
CPU_GPIO_12_EXT_C [22]

DGND

DGND

DGND

+3.3V_D_C

DGND+3.3V_AN_C

RMII1_TXEN_C[10]
RMII1_TXD0_C[9]
RMII1_TXD1_C[9]

RMII1_RXN_C[9]
RMII1_RXP_C[9]
RMII1_TXN_C[9]
RMII1_TXP_C[9]

RMII1_CRS_C [14]

RMII1_RXD0_C [10]
RMII1_RXD1_C [10]

RMII1_RXER_C [14]

DGND

MDIO_DATA_C [9,10]
MDIO_CLK_C [9,10]

HW_RESET_IN_N_BUFF_C

[9,10,13,20]

+3.3V_D_C

+3.3V_D_C

+3.3V_D_C

+3.3V_D_C

RMII1_REFCLK_C[9]

+
3.

3V
_D

_C

PRU_RXP_C[10]
PRU_RXN_C[10]

RMII1_RXP_C[9]
RMII1_RXN_C[9]

PRU_TXP_C[10]
PRU_TXN_C[10]

RMII1_TXP_C[9]
RMII1_TXN_C[9]

CPU_RXP_C [13]

CPU_TXP_C [13]

DGND

+3.3V_D_C

CPU_RXN_C [13]

CPU_TXN_C [13]

+3.3V_D_C

+3.3V_D_C

USB1_DM_C1

USB1_DP_C1

USB0_DRVBUS_C[22]
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CPU A RMII

10/100 ENET SWITCH w/ 2 RMII

Switch Configuration resistors for M0 only

Strapping sets RMII Clock Mode

200MBPS Isolator
CPU A RMII Ethernet Isolation

To Front Port (2)

To Backplane Port (3)

B PRU Port (4)

Debug Connector CPU C ENET

A PRU Port (5)

C PRU/RMII1 Port (1)

CPU B RMII

200MBPS Isolator
CPU B RMII Ethernet Isolation

A RMII Port (7)

B RMII Port (6)

DNP DNP

DNP

LED1_0

1: Quiet-WIRE filtering disabled (Default)
0: Quiet-WIRE filtering enabled

LED1_1
0: Flow control disabled
1: Flow control enabled (Default)

Quiet-WIRE Filtering Enable

Flow Control (All Ports)

LED2_1 Link-up Mode (All PHYs)
0: Fast Link-up: Auto-negotiation and auto

1: Normal Link-up: Auto-negotiation and auto

LED2_0, LED4_0 When LED2_1 = 1 at strap-in (Normal Link-up):
[LED2_0, LED4_0]: Auto-Negotiation Enable

00: Reserved
01: Auto-negotiation disabled
10: NAND Tree test mode
11: Auto-negotiation enabled (Default)
When LED2_1 = 0 at strap-in (Fast Link-up;

LED2_0: MDI/MDI-X Mode (All PHYs)
0: MDI-X
1: MDI (Default)
LED4_0: Not Used

LED4_1, LED3_1 [LED4_1, LED3_1]: Management Interface Mode
00: MIIM (MDIO)
01: I2C
1x: SPI (Default)

LED5_1 Switch Enable at Startup
0: Start Switch is disabled. The switch will not forward

packets until the Start Switch bit is set in the 

1: Start Switch is enabled. The switch will forward 

RXD6_3, RXD6_2 [RXD6_3, RXD6_2]: Port 6 Mode
00: RGMII (Default)
01: RMII
10: Reserved
11: MII

RXD6_1 Port 6 MII/RMII Mode
0: MII: PHY Mode (Default)

RMII: Clock Mode. RMII 50MHz reference clock is

RGMII: No effect
1: MII: MAC Mode

RMII: Normal Mode. RMII 50MHz reference clock

RGMII: No effect

RXD6_0 Port 6 Speed Select
0: 1000Mbps Mode (Default)
1: 10/100Mbps Mode

RXD7_3, RXD7_2 [RXD7_3, RXD7_2]: Port 7 Mode
00: RGMII (Default)
01: RMII
10: Reserved
11: MII

RXD7_1 Port 7 MII/RMII Mode
0: MII: PHY Mode (Default)

RMII: Clock Mode. RMII 50MHz reference clock is 

RGMII: No effect
1: MII: MAC Mode

RMII: Normal Mode. RMII 50MHz reference clock 

RGMII: No effect

RXD7_0 Port 7 Speed Select
0: 1000Mbps Mode (Default)
1: 10/100Mbps Mode

RX_DV7/CRS_DV7/
RX_CTL7

In-Band Management
0: Disable In-Band Management (Default)
1: Enable In-Band Management

MDI/MDI-X are disabled

MDI/MDI-X are enabled (Default)

(All PHYs) / NAND Tree Test Mode

All PHYs Full-Duplex):

Switch Operation Register.

packets immediately after reset. (Default)

output on REFCLKO6. (Default)

is input on REFCLKI6.

output on REFCLKO7. (Default)

is input on REFCLKI7.

DNP DNP DNP

DNP

DNP

DNP

DNP

DNP

DNP

DNP

ONLY TO BE USED IF ETH I/O IS 3.3V

 C PRU

BACKPLANE

B PRU

A PRU

CLASS: CPU_A CLASS: CPU_B CLASS: CPU_C

(S)

(S)

(S)

(S)

DNP

LED2_0
LED2_1

RXD7_1
RXD7_0
RX_DV7

RXD6_0
RXD6_1

1 TX1P2 TX1M3 AVDDL4 RX1P5 RX1M6 NC17 NC28 NC39 NC410 AVDDH111 DVDDL112 TX2P13 TX2M14 AVDDL115 RX2P16 RX2M17 NC518 NC619 AVDDL220 NC721 NC822 AVDDH223 DVDDL224 TX3P25 TX3M26 RX3P27 RX3M28 NC929 NC1030 AVDDL331 NC1132 NC1233 AVDDH334 TX4P35 TX4M36 AVDDL437 RX4P38 RX4M39 NC1340 NC1441 AVDDL542 NC1543 NC1644 AVDDH445 DVDDL346 GND147 GND248 TX_CLK6/REFCLK1649 TX_EN6/TX_CTL1650 TX_ER651 COL652 TXD6_353 TXD6_254 TXD6_155 TXD6_056 DVDDL457 RX_CLK6/REFCLK0658 RX_DV6/CRS_DV6/RX_CTL659 RX_ER660 CRS661 VDDIO162 RXD6_363 RXD6_264 RXD6_1

65RXD6_0 66TX_CL7/REFCLK17 67TX_EN7/TX_CTL7 68TX_ER7 69COL7 70TXD7_3 71TXD7_2 72TXD7_1 73TXD7_0 74DVDDL5 75RX_CLK7/REFCLK07 76RX_DV7/CRS_DV7/RX_CTL7 78RX_ER7 79CRS7 80RXD7_3 81RXD7_2 82RXD7_1 83RXD7_0 84GND3 85LED4_0 86LED4_1 87DVDDL6 88LED3_0 89LED3_1 90GPIO_1 91LED2_0 92LED2_1 93PME_N 94INTRP_N 95SYNCLKO 96RESET_N 97SDO 98SDI/SDA/MDIO 99VDDIO2 100SCS_N 101SCL_MDC 102LED5_0 103LED5_1 104DVDDL7 105LED1_0 106LED1_1 107GND4 108NC17 109GND5 110DVDDL8 111AVDDH5 112TX5P 113TX5M 114AVDDL6 115RX5P 116RX5M 117NC18 118NC19 119AVDDL7 120NC20 121NC21 122AVDDH6 123GND6 124AVDDL8 125XO 126XI 127ISET 128AVDDH7 77VDDIO3 129EPAD

U21

KSZ8567RTXI-TR

R29
6.04K
1/10W

Y5

25.000MHz

C544
20pF

C545
20pF

1VDDA 2GNDA1 3IN1 4IN2 5IN3 6IN4 7IC1 8GNDA2

16 VDDB15 GNDB214 OUT113 OUT212 OUT311 OUT410 ENB9 GNDB1

U48

MAX2244FAWE+

C564

0.1uF

C565

0.1uF

1 VDDA2 GNDA13 IN14 IN25 IN36 IN47 IC18 GNDA2

16VDDB 15GNDB2 14OUT1 13OUT2 12OUT3 11OUT4 10ENB 9GNDB1

U50

MAX2244FAWE+

C566

0.1uF

C567

0.1uF

P5-2

P5-3

P5-4

P5-5

P5-1

1VDDA 2GNDA1 3IN1 4IN2 5IN3 6IN4 7IC1 8GNDA2

16 VDDB15 GNDB214 OUT113 OUT212 OUT311 OUT410 ENB9 GNDB1

U69

MAX2244FAWE+

C568

0.1uF

C569

0.1uF

1 VDDA2 GNDA13 IN14 IN25 IN36 IN47 IC18 GNDA2

16VDDB 15GNDB2 14OUT1 13OUT2 12OUT3 11OUT4 10ENB 9GNDB1

U91

MAX2244FAWE+

C570

0.1uF

C571

0.1uF

B14RMII1_CRS_DV

A16RMII1_REFCLK

F17RMII1_RXD0 B16RMII1_RXD1

B13RMII1_RXER

B15RMII1_TXD0 A14RMII1_TXD1

A13RMII1_TXEN

U17-G

AM4376BZDN80_AB
*ZDN0491ASMTICYTexas InstrumentsValue

B14RMII1_CRS_DV

A16RMII1_REFCLK

F17RMII1_RXD0 B16RMII1_RXD1

B13RMII1_RXER

B15RMII1_TXD0 A14RMII1_TXD1

A13RMII1_TXEN

U13-G

AM4376BZDN80_AB
*ZDN0491ASMTICYTexas InstrumentsValue

1 2

R213
0 ohm

DNP

1 2
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0 ohm

1 2
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0 ohm

DNP

1 2
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0 ohm

1
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