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FT2232HL UART(X1)
or

FT4232HL UART(X3)

VCCIO : BANK 15  Vadj（default 3.3V）
        BANK 35  3.3V

BA
NK
 0

Smart Artix
Block Diagram

50Mhz XTAL

QSPI FLASH
128Mbps (16MB) HDMI RX

HEADER 20x2
2.54mm  40P (PL GPIO 34PIN)  
(VCCIO : Vadj)（default 3.3V）

BANK 35

HEADER 20x2
2.54mm  40P (PL GPIO 34PIN)  
VCCIO :  3.3V

BANK 15

TYPE C
UART JTAG

FT2232HL
or

FT4232HL

ARTIX
XC7A50T

(35T/50T/75T/100T)

BANK 34

HELLOFPGA.COM

BA
NK
 1
4

BANK 16

TF_CARD

2 X LED

1X RSEST KEY 

MT41K256M16
256M X 16bits
  ( 512MB )

BANK 14
EEPROM 2Kbits

RJ45 1G GIGE PHY (Rtl8211e)

HDMI TX

RGB LCD(RGB888)

2 X KEY

VER : 1.3

Title

Size Document Number Rev

Date: Sheet of

<Doc> <RevCode>

HELLOFPGA.COM

C
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C
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CONFIG 
IO 3.3V

MASTER SPI

HELLOFPGA.COM

VCC3V3

VCC3V3

VCC1V8 VCC3V3

VCC1V8

VCC3V3

Title

Size Document Number Rev

Date: Sheet of

<Doc> <RevCode>

HELLOFPGA.COM

C

1 1Friday, November 21, 2025
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Size Document Number Rev

Date: Sheet of

<Doc> <RevCode>
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C

1 1Friday, November 21, 2025
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Size Document Number Rev

Date: Sheet of

<Doc> <RevCode>
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C
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U37B

XC7A50T_FGG484

IO_0_14 P20
IO_L1P_T0_D00_MOSI_14 P22

IO_L1N_T0_D01_DIN_14 R22
IO_L2P_T0_D02_14 P21
IO_L2N_T0_D03_14 R21

IO_L3P_T0_DQS_PUDC_B_14 U22
IO_L3N_T0_DQS_EMCCLK_14 V22

IO_L4P_T0_D04_14 T21
IO_L4N_T0_D05_14 U21
IO_L5P_T0_D06_14 P19
IO_L5N_T0_D07_14 R19

IO_L6P_T0_FCS_B_14 T19
IO_L6N_T0_D08_VREF_14 T20

IO_L7P_T1_D09_14 W21
IO_L7N_T1_D10_14 W22
IO_L8P_T1_D11_14 AA20
IO_L8N_T1_D12_14 AA21
IO_L9P_T1_DQS_14 Y21

IO_L9N_T1_DQS_D13_14 Y22
IO_L10P_T1_D14_14 AB21
IO_L10N_T1_D15_14 AB22

IO_L11P_T1_SRCC_14 U20
IO_L11N_T1_SRCC_14 V20
IO_L12P_T1_MRCC_14 W19
IO_L12N_T1_MRCC_14 W20
IO_L13P_T2_MRCC_14 Y18
IO_L13N_T2_MRCC_14 Y19
IO_L14P_T2_SRCC_14 V18
IO_L14N_T2_SRCC_14 V19

IO_L15P_T2_DQS_RDWR_B_14 AA19
IO_L15N_T2_DQS_DOUT_CSO_B_14 AB20

IO_L16P_T2_CSI_B_14 V17
IO_L16N_T2_A15_D31_14 W17
IO_L17P_T2_A14_D30_14 AA18
IO_L17N_T2_A13_D29_14 AB18
IO_L18P_T2_A12_D28_14 U17
IO_L18N_T2_A11_D27_14 U18
IO_L19P_T3_A10_D26_14 P14

IO_L19N_T3_A09_D25_VREF_14 R14
IO_L20P_T3_A08_D24_14 R18
IO_L20N_T3_A07_D23_14 T18

IO_L21P_T3_DQS_14 N17
IO_L21N_T3_DQS_A06_D22_14 P17

IO_L22P_T3_A05_D21_14 P15
IO_L22N_T3_A04_D20_14 R16
IO_L23P_T3_A03_D19_14 N13
IO_L23N_T3_A02_D18_14 N14
IO_L24P_T3_A01_D17_14 P16
IO_L24N_T3_A00_D16_14 R17

IO_25_14 N15

C823

0.1uf

FB9
BLM18SG121TN1D

R522

240R

U37A

XC7A50T_FGG484

DONE_0 G11

DXP_0N10

GNDADC_0K9 VCCADC_0K10

VREFP_0M10

VN_0M9

VCCBATT_0E12

TCK_0 V12
DXN_0N9

VREFN_0L9

VP_0L10

CCLK_0 L12

M0_0 U11
M1_0 U10

INIT_B_0 U12

TDI_0 R13
TDO_0 U13

M2_0 U9

CFGBVS_0 U8PROGRAM_B_0 N12

TMS_0 T13

U37J

XC7A50T_FGG484

NC_1 T14
NC_2 T15
NC_3 T16
NC_4 U15
NC_5 U16
NC_6 V10
NC_7 V13
NC_8 V14
NC_9 V15

NC_10 W10
NC_11 W11
NC_12 W12
NC_13 W14
NC_14 W15
NC_15 W16
NC_16 Y11
NC_17 Y12

NC_18Y13
NC_19Y14
NC_20Y16
NC_21Y17
NC_22AA9
NC_23AA10
NC_24AA11
NC_25AA13
NC_26AA14
NC_27AA15
NC_28AA16
NC_29AB10
NC_30AB11
NC_31AB12
NC_32AB13
NC_33AB15
NC_34AB16
NC_35AB17

C848

4.7uf

C824

1uf

R521 4.7k
R520 4.7k

U37G

XC7A50T_FGG484

MGTRREF_216F8

MGTREFCLK0N_216 E6MGTREFCLK0P_216 F6

MGTPRXP1_216 D11

MGTPRXP2_216 B10

MGTPRXP3_216 D9

MGTPRXP0_216 B8

MGTPTXP3_216 D7

MGTPTXP2_216 B6

MGTREFCLK1P_216 F10
MGTREFCLK1N_216 E10

MGTPRXN1_216 C11

MGTPRXN2_216 A10

MGTPRXN3_216 C9

MGTPRXN0_216 A8

MGTPTXN3_216 C7

MGTPTXN2_216 A6

MGTPTXP1_216 D5
MGTPTXN1_216 C5

MGTPTXP0_216 B4
MGTPTXN0_216 A4

MGTAVCC_1D6 MGTAVCC_2D10 MGTAVCC_3F7 MGTAVCC_4F9 MGTAVCC_5E8

MGTAVTT_1B5 MGTAVTT_2B7 MGTAVTT_3B9 MGTAVTT_4B11 MGTAVTT_5C4 MGTAVTT_6C8

R642

240R
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N
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IO_0_35 F4
IO_L1P_T0_AD4P_35 B1
IO_L1N_T0_AD4N_35 A1

IO_L2P_T0_AD12P_35 C2
IO_L2N_T0_AD12N_35 B2

IO_L3P_T0_DQS_AD5P_35 E1
IO_L3N_T0_DQS_AD5N_35 D1

IO_L4P_T0_35 E2
IO_L4N_T0_35 D2

IO_L5P_T0_AD13P_35 G1
IO_L5N_T0_AD13N_35 F1

IO_L6P_T0_35 F3
IO_L6N_T0_VREF_35 E3
IO_L7P_T1_AD6P_35 K1
IO_L7N_T1_AD6N_35 J1

IO_L8P_T1_AD14P_35 H2
IO_L8N_T1_AD14N_35 G2

IO_L9P_T1_DQS_AD7P_35 K2
IO_L9N_T1_DQS_AD7N_35 J2

IO_L10P_T1_AD15P_35 J5
IO_L10N_T1_AD15N_35 H5
IO_L11P_T1_SRCC_35 H3
IO_L11N_T1_SRCC_35 G3
IO_L12P_T1_MRCC_35 H4
IO_L12N_T1_MRCC_35 G4
IO_L13P_T2_MRCC_35 K4
IO_L13N_T2_MRCC_35 J4
IO_L14P_T2_SRCC_35 L3
IO_L14N_T2_SRCC_35 K3

IO_L15P_T2_DQS_35 M1
IO_L15N_T2_DQS_35 L1

IO_L16P_T2_35 M3
IO_L16N_T2_35 M2
IO_L17P_T2_35 K6
IO_L17N_T2_35 J6
IO_L18P_T2_35 L5
IO_L18N_T2_35 L4
IO_L19P_T3_35 N4

IO_L19N_T3_VREF_35 N3
IO_L20P_T3_35 R1
IO_L20N_T3_35 P1

IO_L21P_T3_DQS_35 P5
IO_L21N_T3_DQS_35 P4

IO_L22P_T3_35 P2
IO_L22N_T3_35 N2
IO_L23P_T3_35 M6
IO_L23N_T3_35 M5
IO_L24P_T3_35 P6
IO_L24N_T3_35 N5

IO_25_35 L6

R643 1K
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IO_0_15 J16
IO_L1P_T0_AD0P_15 H13
IO_L1N_T0_AD0N_15 G13
IO_L2P_T0_AD8P_15 G15
IO_L2N_T0_AD8N_15 G16

IO_L3P_T0_DQS_AD1P_15 J14
IO_L3N_T0_DQS_AD1N_15 H14

IO_L4P_T0_15 G17
IO_L4N_T0_15 G18

IO_L5P_T0_AD9P_15 J15
IO_L5N_T0_AD9N_15 H15

IO_L6P_T0_15 H17
IO_L6N_T0_VREF_15 H18
IO_L7P_T1_AD2P_15 J22
IO_L7N_T1_AD2N_15 H22

IO_L8P_T1_AD10P_15 H20
IO_L8N_T1_AD10N_15 G20

IO_L9P_T1_DQS_AD3P_15 K21
IO_L9N_T1_DQS_AD3N_15 K22

IO_L10P_T1_AD11P_15 M21
IO_L10N_T1_AD11N_15 L21
IO_L11P_T1_SRCC_15 J20
IO_L11N_T1_SRCC_15 J21
IO_L12P_T1_MRCC_15 J19
IO_L12N_T1_MRCC_15 H19
IO_L13P_T2_MRCC_15 K18
IO_L13N_T2_MRCC_15 K19
IO_L14P_T2_SRCC_15 L19
IO_L14N_T2_SRCC_15 L20

IO_L15P_T2_DQS_15 N22
IO_L15N_T2_DQS_ADV_B_15 M22

IO_L16P_T2_A28_15 M18
IO_L16N_T2_A27_15 L18
IO_L17P_T2_A26_15 N18
IO_L17N_T2_A25_15 N19
IO_L18P_T2_A24_15 N20
IO_L18N_T2_A23_15 M20
IO_L19P_T3_A22_15 K13

IO_L19N_T3_A21_VREF_15 K14
IO_L20P_T3_A20_15 M13
IO_L20N_T3_A19_15 L13

IO_L21P_T3_DQS_15 K17
IO_L21N_T3_DQS_A18_15 J17

IO_L22P_T3_A17_15 L14
IO_L22N_T3_A16_15 L15

IO_L23P_T3_FOE_B_15 L16
IO_L23N_T3_FWE_B_15 K16

IO_L24P_T3_RS1_15 M15
IO_L24N_T3_RS0_15 M16

IO_25_15 M17

R654
1k

LED5
RED
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IO_0_16 F15
IO_L1P_T0_16 F13
IO_L1N_T0_16 F14
IO_L2P_T0_16 F16
IO_L2N_T0_16 E17

IO_L3P_T0_DQS_16 C14
IO_L3N_T0_DQS_16 C15

IO_L4P_T0_16 E13
IO_L4N_T0_16 E14
IO_L5P_T0_16 E16
IO_L5N_T0_16 D16
IO_L6P_T0_16 D14

IO_L6N_T0_VREF_16 D15
IO_L7P_T1_16 B15
IO_L7N_T1_16 B16
IO_L8P_T1_16 C13
IO_L8N_T1_16 B13

IO_L9P_T1_DQS_16 A15
IO_L9N_T1_DQS_16 A16

IO_L10P_T1_16 A13
IO_L10N_T1_16 A14

IO_L11P_T1_SRCC_16 B17
IO_L11N_T1_SRCC_16 B18
IO_L12P_T1_MRCC_16 D17
IO_L12N_T1_MRCC_16 C17
IO_L13P_T2_MRCC_16 C18
IO_L13N_T2_MRCC_16 C19
IO_L14P_T2_SRCC_16 E19
IO_L14N_T2_SRCC_16 D19

IO_L15P_T2_DQS_16 F18
IO_L15N_T2_DQS_16 E18

IO_L16P_T2_16 B20
IO_L16N_T2_16 A20
IO_L17P_T2_16 A18
IO_L17N_T2_16 A19
IO_L18P_T2_16 F19
IO_L18N_T2_16 F20
IO_L19P_T3_16 D20

IO_L19N_T3_VREF_16 C20
IO_L20P_T3_16 C22
IO_L20N_T3_16 B22

IO_L21P_T3_DQS_16 B21
IO_L21N_T3_DQS_16 A21

IO_L22P_T3_16 E22
IO_L22N_T3_16 D22
IO_L23P_T3_16 E21
IO_L23N_T3_16 D21
IO_L24P_T3_16 G21
IO_L24N_T3_16 G22

IO_25_16 F21

FPGA_TMS
FPGA_TCK
FPGA_TDI
FPGA_TDO

DONE

VCC_ADC

QSPI_CLK

RGB_LCD_TP_INT
QSPI_DQ0
QSPI_DQ1
QSPI_DQ2
QSPI_DQ3
PUDC
SD_D2

FT_UART3_TXFPGA_UART3_RX
FT_UART3_RXFPGA_UART3_TX

RGB_LCD_RESERVE
RGB_LCD_RST
QSPI_CS
RESET_N

ETH_RXD2
ETH_RXD1
ETH_RXD0
ETH_RXCTL

SD_D3
SD_CMD

ETH_TXC
ETH_INT

SD_D0
SD_CLK

ETH_RXC
ETH_RXD3

CLK_50M
ETH_TXD2

SD_D1
ETH_RST
ETH_TXD1
ETH_TXD0
ETH_MDIO
ETH_MDC
ETH_TXCTL
ETH_TXD3

SD_CD
EEPROM_SCL

FT_UART1_TXFPGA_UART1_RX
FT_UART1_RXFPGA_UART1_TX

RGB_LCD_TP_SCL
EEPROM_SDA
RGB_LCD_TP_RES
RGB_LCD_TP_SDA

FT_UART2_RXFPGA_UART2_TX
FT_UART2_TXFPGA_UART2_RX

HDMI_TX_SCL
HDMI_TX_SDA
LED2
LED1
HDMI_TX_HPDN

B15_GPIO_J16
RGB_LCD_G3

B15_GPIO_H13_L1P
RGB_LCD_G0

B15_GPIO_G13_L1N
RGB_LCD_G2

B15_GPIO_G15_L2P
RGB_LCD_G5

B15_GPIO_G16_L2N
RGB_LCD_G1

B15_GPIO_J14_L3P
HDMI_TX_TMDS_DAT0_P

B15_GPIO_H14_L3N
HDMI_TX_TMDS_DAT0_N

B15_GPIO_G17_L4P
HDMI_TX_TMDS_DAT2_P

B15_GPIO_G18_L4N
HDMI_TX_TMDS_DAT2_N

B15_GPIO_J15_L5P
HDMI_RX_SCL

B15_GPIO_H15_L5N
HDMI_RX_HPD

B15_GPIO_H17_L6P
RGB_LCD_G6

B15_GPIO_H18_L6N
HDMI_RX_SDA

B15_GPIO_J22_L7P
RGB_LCD_B0

B15_GPIO_H22_L7N
RGB_LCD_B2

B15_GPIO_H20_L8P
HDMI_TX_TMDS_DAT1_P

B15_GPIO_G20_L8N
HDMI_TX_TMDS_DAT1_N

B15_GPIO_K21_L9P
RGB_LCD_B4

B15_GPIO_K22_L9N
RGB_LCD_B5

B15_GPIO_M21_L10P
RGB_LCD_B1

B15_GPIO_L21_L10N
RGB_LCD_B3

B15_GPIO_J20_L11P
RGB_LCD_B6

B15_GPIO_J21_L11N
RGB_LCD_B7

B15_GPIO_J19_L12P
HDMI_TX_TMDS_CLK_P

B15_GPIO_H19_L12N
HDMI_TX_TMDS_CLK_N

B15_GPIO_K18_L13P
HDMI_RX_TMDS_CLK_P

B15_GPIO_K19_L13N
HDMI_RX_TMDS_CLK_N

B15_GPIO_L19_L14P
RGB_LCD_R7

B15_GPIO_L20_L14N
RGB_LCD_G7

B15_GPIO_N22_L15P
RGB_LCD_R5

B15_GPIO_M22_L15N
RGB_LCD_R6

B15_GPIO_M18_L16P
HDMI_RX_TMDS_DAT1_P

B15_GPIO_L18_L16N
HDMI_RX_TMDS_DAT1_N

B15_GPIO_N18_L17P
HDMI_RX_TMDS_DAT2_P

B15_GPIO_N19_L17N
HDMI_RX_TMDS_DAT2_N

B15_GPIO_N20_L18P
RGB_LCD_R3

B15_GPIO_M20_L18N
RGB_LCD_R2

B15_GPIO_K13_L19P
RGB_LCD_CLK

B15_GPIO_K14_L19N
RGB_LCD_HSYNC

B15_GPIO_M13_L20P
RGB_LCD_BL

B15_GPIO_L13_L20N
RGB_LCD_DE

B15_GPIO_K17_L21P
HDMI_RX_TMDS_DAT0_P

B15_GPIO_J17_L21N
HDMI_RX_TMDS_DAT0_N

B15_GPIO_L14_L22P
KEY1

B15_GPIO_L15_L22N
RGB_LCD_VSYNC

B15_GPIO_L16_L23P
RGB_LCD_R4

B15_GPIO_K16_L23N
RGB_LCD_G4

B15_GPIO_M15_L24P
RGB_LCD_R0

B15_GPIO_M16_L24N
KEY2

B15_GPIO_M17
RGB_LCD_R1

B35_GPIO_F4
B35_GPIO_B1_L1P
B35_GPIO_A1_L1N
B35_GPIO_C2_L2P
B35_GPIO_B2_L2N
B35_GPIO_E1_L3P
B35_GPIO_D1_L3N
B35_GPIO_E2_L4P
B35_GPIO_D2_L4N
B35_GPIO_G1_L5P
B35_GPIO_F1_L5N
B35_GPIO_F3_L6P
B35_GPIO_E3_L6N
B35_GPIO_K1_L7P
B35_GPIO_J1_L7N
B35_GPIO_H2_L8P
B35_GPIO_G2_L8N
B35_GPIO_K2_L9P
B35_GPIO_J2_L9N
B35_GPIO_J5_L10P
B35_GPIO_H5_L10N
B35_GPIO_H3_L11P
B35_GPIO_G3_L11N
B35_GPIO_H4_L12P
B35_GPIO_G4_L12N
B35_GPIO_K4_L13P
B35_GPIO_J4_L13N
B35_GPIO_L3_L14P
B35_GPIO_K3_L14N
B35_GPIO_M1_L15P
B35_GPIO_L1_L15N
B35_GPIO_M3_L16P
B35_GPIO_M2_L16N
B35_GPIO_K6_L17P
B35_GPIO_J6_L17N
B35_GPIO_L5_L18P
B35_GPIO_L4_L18N
B35_GPIO_N4_L19P
B35_GPIO_N3_L19N
B35_GPIO_R1_L20P
B35_GPIO_P1_L20N
B35_GPIO_P5_L21P
B35_GPIO_P4_L21N
B35_GPIO_P2_L22P
B35_GPIO_N2_L22N
B35_GPIO_M6_L23P
B35_GPIO_M5_L23N
B35_GPIO_P6_L24P
B35_GPIO_N5_L24N
B35_GPIO_L6
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DDR PART HELLOFPGA.COM

VCC1V5

VCC1V5

DDR3_VREF VCC1V5

DDR3_VREF

MEM_RESET#
DDR3_D12
DDR3_D8
DDR3_D10
DDR3_D13

MEM_DQS1_P
MEM_DQS1_N

DDR3_D15
DDR3_D14
DDR3_D9
DDR3_D11
MEM_DM1

DDR3_D0
DDR3_D2
DDR3_D1
MEM_DM0
MEM_DQS0_P
MEM_DQS0_N
DDR3_D5
DDR3_D7
DDR3_D4
DDR3_D6
DDR3_D3

MEM_MA0_CKE0
MEM_ADD10
MEM_ADD12
MEM_BANK1
MEM_ADD0
MEM_RAS#
MEM_ADD11
MEM_ADD1
MEM_ADD4
MEM_ADD8
MEM_BANK0
MEM_ADD3
MEM_ADD6
MEM_ADD5
MEM_MA0_ODT0
MEM_CAS#
MEM_CLK0_P
MEM_CLK0_N
MEM_ADD2
MEM_BANK2
MEM_ADD9
MEM_WE#
MEM_ADD13
MEM_ADD7
MEM_ADD14

MEM_ADD0 DDR3_D0
MEM_ADD1 DDR3_D1
MEM_ADD2 DDR3_D2
MEM_ADD3 DDR3_D3
MEM_ADD4 DDR3_D4
MEM_ADD5 DDR3_D5
MEM_ADD6 DDR3_D6
MEM_ADD7 DDR3_D7
MEM_ADD8
MEM_ADD9
MEM_ADD10 DDR3_D8
MEM_ADD11 DDR3_D9
MEM_ADD12 DDR3_D10
MEM_ADD13 DDR3_D11
MEM_ADD14 DDR3_D12

DDR3_D13
DDR3_D14

MEM_BANK0 DDR3_D15
MEM_BANK1
MEM_BANK2

MEM_RAS#
MEM_CAS#
MEM_WE#

MEM_CLK0_P
MEM_CLK0_N

MEM_DQS0_P
MEM_DQS0_N
MEM_DQS1_P
MEM_DQS1_N

MEM_DM0
MEM_DM1

MEM_MA0_CKE0

MEM_MA0_ODT0

MEM_RESET#
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R653100R

R10 100R
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18

1k

C2

10uf

C12

0.1uf

R
16

1k

C3

1uf

C13

0.1uf

R
15

240R

C4

1uf

C14

0.1uf

C21

0.1uf

C151

0.1uf

C5

0.1uf

J1

MT41K256M16TW-107

A0N3
A1P7
A2P3
A3N2
A4P8
A5P2
A6R8
A7R2
A8T8
A9R3
A10/APL7
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