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BANK VOLTAGE : 1.8V

NOTE: HPS_I3C_SDA_PULLUP_EN_L CAN COME FROM 2 SOURCES (SD_DATA1 AND ETH_TXD3)

INTERFACE CANNOT BE USED

NOTE: WHEN TESTING I3C, THE SD CARD

-L

NOTE: WHEN TESTING I3C, THE ETHERNET INTERFACE CANNOT BE USED
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HPS_IOA_1_GPIO0_IO0_SPIM0_SS1_N_SPIS0_CLK_UART0_CTS_N_NAND_ADQ0_SDMMC_DATA0_USB0_CLK_EMAC0_PPS0_TRACE_D10

HPS_IOA_4_GPIO0_IO3_SPIS0_MISO_UART0_RX_I2C1_SCL_NAND_RE_N_USB0_DATA0_EMAC1_PPSTRIG1_TRACE_D7

HPS_IOA_7_GPIO0_IO6_SPIM0_MISO_MDIO2_MDIO_UART1_TX_I2C_EMAC2_SDA_NAND_ADQ3_SDMMC_DATA3_USB0_DATA2_TRACE_D4

HPS_IOA_11_GPIO0_IO10_SPIM1_MISO_SPIS1_SS0_N_MDIO0_MDIO_I2C_EMAC0_SDA_NAND_ADQ6_SDMMC_DATA6_USB0_DATA6_I3C0_SDA_TRACE_D12

HPS_IOA_8_GPIO0_IO7_SPIM0_SS0_N_MDIO2_MDC_UART1_RX_I2C_EMAC2_SCL_NAND_CLE_SDMMC_CMD_USB0_DATA3_TRACE_D15

HPS_IOA_5_GPIO0_IO4_SPIM0_CLK_UART1_CTS_N_I2C0_SDA_NAND_WP_N_SDMMC_WRITE_PROTECT_USB0_DATA1_EMAC2_PPS2_TRACE_D6

HPS_IOA_2_GPIO0_IO1_SPIM1_SS1_N_SPIS0_MOSI_UART0_RTS_N_NAND_ADQ1_SDMMC_DATA1_USB0_STP_EMAC0_PPSTRIG0_TRACE_D9

HPS_IOA_6_GPIO0_IO5_SPIM0_MOSI_UART1_RTS_N_I2C0_SCL_NAND_ADQ2_SDMMC_DATA2_USB0_NXT_EMAC2_PPSTRIG2_TRACE_D5

HPS_IOA_9_GPIO0_IO8_SPIM1_CLK_SPIS1_CLK_MDIO1_MDIO_I2C_EMAC1_SDA_NAND_ADQ4_SDMMC_DATA4_USB0_DATA4_I3C1_SDA_TRACE_D14

HPS_IOA_10_GPIO0_IO9_SPIM1_MOSI_SPIS1_MOSI_MDIO1_MDC_I2C_EMAC1_SCL_NAND_ADQ5_SDMMC_DATA5_USB0_DATA5_I3C1_SCL_TRACE_D13

HPS_IOA_12_GPIO0_IO11_SPIM1_SS0_N_SPIS1_MISO_MDIO0_MDC_I2C_EMAC0_SCL_NAND_ADQ7_SDMMC_DATA7_USB0_DATA7_I3C0_SCL_TRACE_D11

HPS_IOA_13_GPIO0_IO12_NAND_ALE_SDMMC_PU_PD_DATA2_USB1_CLK_EMAC0_TX_CLK_TRACE_D10

HPS_IOA_14_GPIO0_IO13_NAND_RB_N_SDMMC_PWR_ENA_USB1_STP_EMAC0_TX_CTL_TRACE_D9

HPS_IOA_15_GPIO0_IO14_NAND_CE_N_USB1_DIR_EMAC0_RX_CLK_TRACE_D8

HPS_IOA_18_GPIO0_IO17_I3C1_SCL_NAND_ADQ9_USB1_NXT_EMAC0_TXD1_TRACE_D5

HPS_IOA_22_GPIO0_IO21_SPIM1_MOSI_SPIS0_MOSI_UART0_RTS_N_I2C1_SCL_NAND_ADQ13_USB1_DATA5_EMAC0_TXD3_TRACE_D1

HPS_IOB_3_GPIO1_IO2_SPIM1_MISO_UART0_TX_I2C0_SDA_NAND_WE_N_SDMMC_CLK_EMAC1_RX_CLK_TRACE_D8

HPS_IOB_4_GPIO1_IO3_SPIM1_SS0_N_UART0_RX_I2C0_SCL_NAND_RE_N_EMAC1_RX_CTL_TRACE_D7

HPS_IOB_6_GPIO1_IO5_SPIS1_MOSI_UART1_RTS_N_EMAC2_PPSTRIG2_NAND_ADQ2_SDMMC_DATA2_I3C1_SCL_EMAC1_TXD1_TRACE_D5

HPS_IOB_5_GPIO1_IO4_SPIM1_SS1_N_SPIS1_CLK_UART1_CTS_N_EMAC2_PPS2_NAND_WP_N_SDMMC_WRITE_PROTECT_I3C1_SDA_EMAC1_TXD0_TRACE_D6

HPS_IOB_7_GPIO1_IO6_SPIS1_SS0_N_UART1_TX_I2C1_SDA_NAND_ADQ3_SDMMC_DATA3_I3C0_SDA_EMAC1_RXD0_TRACE_D4

HPS_IOB_9_GPIO1_IO8_JTAG_TCK_SPIS0_CLK_MDIO2_MDIO_I2C_EMAC2_SDA_NAND_ADQ4_SDMMC_DATA4_EMAC1_TXD2_TRACE_D14

HPS_IOB_8_GPIO1_IO7_SPIS1_MISO_UART1_RX_I2C1_SCL_NAND_CLE_SDMMC_CMD_I3C0_SCL_EMAC1_RXD1_TRACE_D15

HPS_IOB_11_GPIO1_IO10_JTAG_TDO_SPIS0_SS0_N_MDIO0_MDIO_I2C_EMAC0_SDA_NAND_ADQ6_SDMMC_DATA6_EMAC1_RXD2_TRACE_D12

HPS_IOB_10_GPIO1_IO9_JTAG_TMS_SPIS0_MOSI_MDIO2_MDC_I2C_EMAC2_SCL_NAND_ADQ5_SDMMC_DATA5_EMAC1_TXD3_TRACE_D13

HPS_IOB_12_GPIO1_IO11_JTAG_TDI_SPIS0_MISO_MDIO0_MDC_I2C_EMAC0_SCL_NAND_ADQ7_SDMMC_DATA7_EMAC1_RXD3_TRACE_D11

HPS_IOB_13_GPIO1_IO12_I2C1_SDA_NAND_ALE_SDMMC_PU_PD_DATA2_EMAC2_TX_CLK_TRACE_D10

HPS_IOB_14_GPIO1_IO13_I2C1_SCL_NAND_RB_N_SDMMC_PWR_ENA_EMAC2_TX_CTL_TRACE_D9

HPS_IOB_15_GPIO1_IO14_UART1_TX_NAND_CE_N_I3C1_SDA_EMAC2_RX_CLK_TRACE_D8

HPS_IOB_16_GPIO1_IO15_UART1_RX_NAND_DQS_SDMMC_DATA_STROBE_I3C1_SCL_EMAC2_RX_CTL_TRACE_D7

HPS_IOB_17_GPIO1_IO16_UART1_CTS_N_NAND_ADQ8_I3C0_SDA_EMAC2_TXD0_TRACE_D6

HPS_IOB_19_GPIO1_IO18_SPIM0_MISO_MDIO1_MDIO_I2C_EMAC1_SDA_NAND_ADQ10_EMAC2_RXD0_TRACE_D4

HPS_IOB_18_GPIO1_IO17_SPIM0_SS1_N_UART1_RTS_N_NAND_ADQ9_I3C0_SCL_EMAC2_TXD1_TRACE_D5

HPS_IOB_20_GPIO1_IO19_SPIM0_SS0_N_MDIO1_MDC_I2C_EMAC1_SCL_NAND_ADQ11_EMAC2_RXD1_TRACE_CLK

HPS_IOB_21_GPIO1_IO20_SPIM0_CLK_SPIS1_CLK_I2C_EMAC2_SDA_NAND_ADQ12_EMAC2_TXD2_TRACE_D0

HPS_IOB_22_GPIO1_IO21_SPIM0_MOSI_SPIS1_MOSI_I2C_EMAC2_SCL_NAND_ADQ13_EMAC2_TXD3_TRACE_D1

HPS_IOB_24_GPIO1_IO23_SPIM0_SS0_N_SPIS1_MISO_MDIO0_MDC_I2C_EMAC0_SCL_NAND_ADQ15_EMAC2_RXD3_TRACE_D3

HPS_IOB_23_GPIO1_IO22_SPIM0_MISO_SPIS1_SS0_N_MDIO0_MDIO_I2C_EMAC0_SDA_NAND_ADQ14_EMAC2_RXD2_TRACE_D2

HPS_IOA_3_GPIO0_IO2_SPIS0_SS0_N_UART0_TX_I2C1_SDA_NAND_WE_N_SDMMC_CLK_USB0_DIR_EMAC1_PPS1_TRACE_D8

HPS_IOA_16_GPIO0_IO15_NAND_DQS_SDMMC_DATA_STROBE_USB1_DATA0_EMAC0_RX_CTL_TRACE_D7

HPS_IOA_17_GPIO0_IO16_I3C1_SDA_NAND_ADQ8_USB1_DATA1_EMAC0_TXD0_TRACE_D6

HPS_IOA_19_GPIO0_IO18_I3C0_SDA_NAND_ADQ10_USB1_DATA2_EMAC0_RXD0_TRACE_D4

HPS_IOA_20_GPIO0_IO19_SPIM1_SS1_N_I3C0_SCL_NAND_ADQ11_USB1_DATA3_EMAC0_RXD1_TRACE_CLK

HPS_IOA_21_GPIO0_IO20_SPIM1_CLK_SPIS0_CLK_UART0_CTS_N_I2C1_SDA_NAND_ADQ12_USB1_DATA4_EMAC0_TXD2_TRACE_D0

HPS_IOA_23_GPIO0_IO22_SPIM1_MISO_SPIS0_SS0_N_UART0_TX_I2C0_SDA_NAND_ADQ14_USB1_DATA6_EMAC0_RXD2_TRACE_D2

HPS_IOA_24_GPIO0_IO23_SPIM1_SS0_N_SPIS0_MISO_UART0_RX_I2C0_SCL_NAND_ADQ15_USB1_DATA7_EMAC0_RXD3_TRACE_D3

HPS_IOB_1_GPIO1_IO0_SPIM1_CLK_UART0_CTS_N_EMAC0_PPS0_NAND_ADQ0_SDMMC_DATA0_EMAC1_TX_CLK_TRACE_D10

HPS_IOB_2_GPIO1_IO1_SPIM1_MOSI_UART0_RTS_N_EMAC0_PPSTRIG0_NAND_ADQ1_SDMMC_DATA1_EMAC1_TX_CTL_TRACE_D9
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TEST_* PINS ARE CONNECTED TO POWER IN THIS SCHEMATIC

FOR ALTERA INTERNAL TESTING ONLY. DESIGNERS MUST FOLLOW

THE PIN CONNECTION GUIDELINES AND PIN-OUT DOCUMENTATION

AND TIE THESE PINS TO GND WHEN DESIGNING FOR AGILEX 3

FPGA AND SOC C-SERIES DEVICES.
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NO ACTIVITY: OFF
ACTIVITY (RX, TX) : BLINKING

NOTE: PLACE CLOSE TO U14

NOTE: PLACE CLOSE TO U14
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USB 2.0 EMI & ESD PROTECTION
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DESIGN NOTE :

DRP MODE : DNI R376 AND DNI R24 (DEFAULT)

DEVICE MODE : STUFF R376 AND DNI R24

HOST MODE : DNI R376 AND STUFF R24

TUSB MANUAL ROLES CONFIG
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DESIGN NOTE:

CURRENT LIMIT = 1.5A
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20 OHM TERMINATION RESISTORS ARE PLACED BASED ON SI RECOMMENDATION

OUTPUT CLOCK. THE NOMINAL VOLTAGE AT RBIAS IS
PLACE R338 (8.06K OHM) CLOSE TO USB3320 ULPI

0.8V +/- 10%

PLACE 0.1UF NEAR TO THE VDDIO & VDD18 PINS
DESIGN NOTE:

CAD NOTE:

CAD NOTE:

0OHM RESISTOR FOR PROVISION IN CASE NEED FERRITE BEAD
DESIGN NOTE:
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PLACE PULL-UP / DOWN RESISTOR OF MICTOR_JTAG NEAR THE CONNECTOR
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NOTE :

IOB_22 PIN - HIGH = DISABLES THE PULLUP

IOB_22 PIN - LOW = ENABLES THE PULLUP

NOTE:KEEP THIS HEADER TRACES SHORT TO MINIMIZE THE

I3C_SDA LINE LOAD CAPACITANCE TO LESS THAN 50PF.
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I2C ADDRESS: 0X53

DP1.4 TX CEC SENSE/DRIVE
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DP TX CABLE DETECT

DP TX HPD

USE STANDARD DP MATING CABLE WITH NO-POWER PIN WIRE

DESIGN NOTE:
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DIR HIGH --> A TO B
DIR LOW --> B TO A

FOR TX / RX CONTROLS
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V OUT: 5V

FAN CONNECTOR

I OUT OP: 6A

AAM

FCCM

F SW = 2.2MHZ

I OUT RATED: 8A

GROUND TEST POINTS
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I OUT OP: 4A

V OUT: 3.3V

FCCM

AAM

I OUT RATED: 8A

F SW = 2.0MHZ
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V OUT: 0.78V

I2C ADDRESS = 0X03

F SW = 2.4 - 3 MHZ

I OUT RATED: 14A
I OUT OP: 13A

VOLTAGE SENSE AT THE LOAD

VCC_V0P78 = 3.3V
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I OUT RATED: 2A
I OUT OP: 0.6A
F SW = 0.5 MHZ
V OUT: 1.0V
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V1P8_VCC = 5V

F SW = 900 KHZ
I OUT OP: 0.86A

V OUT: 1.8V

I OUT RATED: 2A
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V1P2_VCC = 5V

F SW = 700 KHZ
V OUT: 1.2V

I OUT RATED: 2A
I OUT OP: 0.67A

Thu May 22 01:34:40 2025

60 OF 65

CR-60 : @STANDARD.LTH_DEV_KIT(SCH_1):PAGE60

2
1

R3145

2
1

R3144

2
1

R153

2
1

C171

2
1

C131

1 TP53

2
1

R242

2
1

R225

21

R229

2
1C173

21

R251

2
1 C133

2
1 C167

2
1 C541

2
1 C188

2
1 C178

2
1 C123

2
1

C164

2
1

R223

2
1

R218

21

C134

21

L11

2
1

R197

2
1

C162

2
1 C146

10
2

5

12

11
1

84

7

9

3

6

U26

2
1

R202

2
1

C140

PLATFORM HW DEVELOPMENT

10NF

X7R
50V

0402
17.4K

G64084-199

0.1UF

PA_SM0402

50V

50V

CL31A106MBHNNNE

CL10B103KB8NNNC

1%

49.9K

GRM32EC81C476KE15L

D38464-011

PA_SM1210
X6S

1%N69254-001

5.6UH
3.6A

SRP5030CC-5R6M
COILCRAFT

SAMSUNG ELECTRO-MECHANICS

N69227-001
PA_SM1206

X5R

10UF

X5R

PA_SM1206

50V

EN_GRP3
G21796-026

47UF

X6S

MURATA ELECTRONICS

EMPTY

0805

K21633-001

0

SAMSUNG ELECTRO-MECHANICS

602431-033

PA_SM0603
PA_SM0402

A36096-046
50V

1NF

D38464-011

PA_SM1210
47UF

EMPTY
16V

PA_SM1210

D38464-011
16V

PA_SM1210

D38464-011

X6S
16V

47UF47UF

16V
PA_SMC0402A

50V
C0G

PA_SMR0402A

0402
0

PA_SMC0603A
50V

0.047UF

K98932-001

X7R

PA_SMR0402A

EMPTY
0

M88579-001

1UF

X5R

0402

PA_SM0402

0.1UF0.1UF

X7R
50V

0402

50V
X7R

1K

X7R
50V

PA_SM0402

PA_SMR0603A
G22178-002

0603

0

10K

A47430-003

A36095-031

33PF

10UF
N72568-001

63< 62< 61< 59>

PA_SM0402N69227-001

V1P2_VCC

L14017-001
1%

54< 61>

V1P2_VCC

MPS

0402
A47430-003

10K

19.1K
PA_SMR0402A

X7R

CL05B102KB5NNNC
SAMSUNG ELECTRO-MECHANICS

2.0

1.2V REGULATOR

305-PD-25-0242

64<

10K
EMPTY
A47430-003

MPQ4324GLE-2001-AEC1-Z

PG_VREG

H30950-001

2

DO NOT SCALE DRAWING

34649

CODE

B

AA

B

B

134

1234

REVDOCUMENT NUMBERDEPARTMENT SIZE

SHEETSCALE:

V1P8

P

IN

OUT

BST

A
G
N
D

PG
ND
1

P
G
N
D
2

PGFREQ

VCC

EN

VIN2

VIN1

FB

SW

VBUS_PP_EMI

V1P2



DUMMY DECAPS

FCCM

I OUT RATED: 6A

F SW = 1.0MHZ
I OUT OP: 5A

V OUT: 1.1V

AAM
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J17 SELECTION

NO SHUNTDEFAULT ->

HVIO 5A - 1.8V

HVIO 5A - 3.3V

SHUNT

CURRENT LIMIT = 3A

DESIGN NOTE:

HVIO 5A VOLTAGE SELECTION
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V OUT: 1.8V
I OUT: 0.5A
P DISS:0.75W

P DISS:0.51W

V OUT: 3.3V
I OUT: 0.3A

SD CARD LOAD SWITCH

LPDDR4 LOAD SWITCH
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LOAD R3114, R3115 WHEN BANK 5A VOLTAGE IS SET TO 1.8V

LOAD R588, R617 WHEN BANK 5A VOLTAGE IS SET TO 3.3V (DEFAULT)
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