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MotherBoard:        QSH-030-01-C-D-AIO48 OOBE Card:  QTH-030-02-L-D-AStack-up Height:     8mm

IO48_GPIO0_NAND_ADQ0
IO48_GPIO2_NAND_WEn
IO48_GPIO4_NAND_WPn
IO48_GPIO6_NAND_ADQ3
IO48_GPIO8_NAND_ADQ4

IO48_GPIO10_NAND_ADQ6
IO48_GPIO12_NAND_ALE
IO48_GPIO14_NAND_CEn
IO48_GPIO16_NAND_ADQ8
IO48_GPIO18_NAND_ADQ10
IO48_GPIO20_NAND_ADQ12
IO48_GPIO22_NAND_ADQ14
IO48_GPIO24_GPIO1_IO0
IO48_GPIO26_UART_TX
IO48_GPIO28_GPIO1_IO4
IO48_GPIO30_I2C1_SDA
IO48_GPIO32_MDIO2_MDIO
IO48_GPIO34_GPIO1_IO10
IO48_GPIO36_EMAC2_TX_CLK
IO48_GPIO38_EMAC2_RX_CLK
IO48_GPIO40_EMAC2_TXD0
IO48_GPIO42_EMAC2_RXD0
IO48_GPIO44_EMAC2_TXD2
IO48_GPIO46_EMAC2_RXD2

IO48_GPIO1_NAND_ADQ1
IO48_GPIO3_NAND_REn
IO48_GPIO7_NAND_CLE
IO48_GPIO5_NAND_ADQ2

IO48_GPIO11_NAND_ADQ7
IO48_GPIO9_NAND_ADQ5

IO48_GPIO15_HPS_OSC_CLK
IO48_GPIO13_NAND_RB
IO48_GPIO17_NAND_ADQ9
IO48_GPIO19_NAND_ADQ11
IO48_GPIO23_NAND_ADQ15
IO48_GPIO21_NAND_ADQ13

IO48_GPIO27_UART0_RX
IO48_GPIO25_GPIO1_IO1

IO48_GPIO31_I2C1_SCL
IO48_GPIO29_GPIO1_IO5
IO48_GPIO33_MDIO2_MDC
IO48_GPIO35_GPIO1_IO11
IO48_GPIO39_EMAC2_RX_CTL
IO48_GPIO37_EMAC2_TX_CTL

IO48_GPIO43_EMAC2_RXD1
IO48_GPIO41_EMAC2_TXD1

IO48_GPIO47_EMAC2_RXD3
IO48_GPIO45_EMAC2_TXD3

I2C Header

Reset FPGA logic externally by HPS

Update external watchdog for HP

Used in S10 Check out board

I2C1_SDA

HPS_RESETn

I2C1_SCL

CARD_PRSTn

I2C1_SDA
I2C1_SCL

I2C1_SDA

UART_TX
UART_RX

HPS_RESETn
I2C1_SCL

PWN_EN

HPS_LED0 GPIO_RESERVED0

HPS_LED1 GPIO_RESERVED1

GPIO_RESERVED0GPIO_RESERVED1

HPS_RESETn

PWN_EN

VCC_12V

VCC_12VVCCIO_HPS

VCCIO_HPS

VCCIO_HPS

VCCIO_HPS

ENET_MDIO<3>

ENET_RX_CLK<3> ENET_GTX_CLK<3>

ENET_RXD0<3> ENET_RXD1 <3>
ENET_RXD2<3> ENET_RXD3 <3>

ENET_RX_DV <3>ENET_TX_EN <3>
ENET_TXD0<3>

ENET_TXD3 <3>ENET_TXD2<3>
ENET_TXD1 <3>

ENET_MDC <3>

ENET_INTn<3>
UART_TX<4> UART_RX <4>

HPS_OSC_CLK <6>

HPS_PB0<6> HPS_PB1 <6>
HPS_LED0 <6>

HPS_LED1<6> HPS_LED2 <6>

NAND_ADQ0_EMMC_CLK<5> NAND_ADQ1_EMMC_CMD <5>
NAND_ADQ2_EMMC_D3 <5>NAND_ADQ3_EMMC_D4<5> NAND_ADQ4_EMMC_D6<5> NAND_ADQ5_EMMC_D7 <5>NAND_ADQ6<5> NAND_ADQ7 <5>

NAND_ADQ8<5> NAND_ADQ9 <5>NAND_ADQ11 <5>NAND_ADQ12<5> NAND_ADQ13 <5>
NAND_ADQ14<5> NAND_ADQ15 <5>

NAND_WEn_EMMC_D0<5> NAND_REn_EMMC_D1 <5>
NAND_CLE_EMMC_D5 <5>NAND_WPn_EMMC_D2<5>

PWN_EN<7>

ENET_RSTn <3>
EMMC_RSTn <5>UART_RSTn <4>

NAND_ALE<5> NAND_CEn<5>
NAND_ADQ10<5>

NAND_RBn <5>

DC_PGOOD <7>
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J1

QTH-030-02-L-D-A

24681012141618202224262830323436384042444648505254565860

1357911131517192123252729313335373941434547495153555759

61626364

C4
0.1uF

C9090.1uF

R5278 33

U68

SN74AUP1G17DCK

A2 Y 4
NC1

GND3 VCC 5

R698 1.00K

R686 4.7K

R5276 33

C962
4.7uF

R10

R682

DNI

R681

DNI

R675 4.7K

C1
4.7uF

R688 4.7K

R5316 DNI

C961
4.7uF

C3
4.7uF

R5256 4.7K

R5277 33

J2

HEADER, 1x3-PIN

123

R687 4.7K

C2
0.1uF
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PHYAD2
PHYAD1
PHYAD0

NAME Pin
35
15
17

Value
1
0
0

MODE3
MODE2
MODE1
MODE0

27
28
31
32

Description
ID = b"100"

1
1
1
1

RGMII (10/100/1000 half-/full-duplex)

ClK125_EN 33 0 No clockoutput from pin41
LED_MODE 41 1

single led mode

BOOT-STRAPS

10/100/1000 Ethernet - HPS

Place near KSZ9031RN PHY

PUS: AVDDH/DVDDH before 1.2V core

On-Chip Termination Resistors for the Differential Pairs

Activity
Link

Link OFF
Link ON

Activity (RX, TX) : Blinking
No Activity:  OFF

Use AVDDH supply for the crystal/clock pins (XI, XO)

Ethernet 1.2V LDO
250mA Max.

CLK125_NDO_LED_MODEE_RX_CLKE_RX_DVE_RXD0E_RXD1
E_RXD2E_RXD3
ENET_LED2

ENET_LED2ENET_LED1

ENET_LED1

CT0

CT1

CT2

CT3

ENET_RSET
CLK125_NDO_LED_MODE

MDI_HPS_P1MDI_HPS_N1
MDI_HPS_P2MDI_HPS_N2MDI_HPS_P3MDI_HPS_N3

MDI_HPS_N0MDI_HPS_P0

LINK_LED

ACTIVITY_LED

E_RXD0E_RXD1E_RXD2
E_RXD3

E_RX_CLK

E_RX_DV

RJ45_PGND

ENET_INTnENET_MDIOENET_MDC

ENET_XI

ENET_XI

ENET_LED2 ENET_LED1

ACTIVITY_LEDLINK_LED

ENET_1.8V_DVDDH

VCC_3.3V

ENET_3.3V_AVDDHVCC_3.3V
ENET_1.2V_AVDLL_PLL

VCC_3.3V

ENET_1.8V_DVDDH

ENET_1.2V_AVDDL

ENET_1.8V_DVDDH

ENET_3.3V_AVDDH

ENET_1.2V_AVDDL

ENET_1.2V_DVDDL

ENET_1.2V_AVDLL_PLLENET_VDD1.2V

VCCIO_HPS
ENET_1.2V_DVDDL

ENET_VDD1.2V
VCC_3.3V

VCCIO_HPS

PHY_25M_3.3VVCC_3.3V

PHY_25M_3.3V

VCCIO_HPS
VCCIO_HPS

PHY_25M_3.3V

ENET_GTX_CLK <2>

ENET_TXD0 <2>ENET_TXD1 <2>ENET_TXD2 <2>ENET_TXD3 <2>

ENET_TX_EN <2>

ENET_RX_CLK <2>

ENET_RXD0 <2>ENET_RXD1 <2>ENET_RXD2 <2>
ENET_RXD3 <2>

ENET_RX_DV <2>

ENET_INTn<2>

ENET_MDC<2>

ENET_RSTn<2>
ENET_MDIO<2>
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C934
0.1uF

R4 4.7K

R699
2.61K

R21 4.7K

C8 0.01uF

C23
22uF

R28 DNI

C17
0.1uF

R5312
1.00K

R33 4.7KQ4
FDV305N3

1

2

R10 33

Q7
FDV305N3

1

2

R23 4.7KR5311
1.00K

L3

3A, 30 Ohm FB

R8220

R24 DNI

MDI INTERFACE

U1A

KSZ9031RN

TXRXP_A2

LED1_PHYAD0/PME_N117

TXRXP_D10
TXRXP_C7
TXRXM_C8
TXRXP_B5
TXRXM_B6
TXRXM_A3

TXRXM_D11

LED2_PHYAD115

TXD1 20
TXD0 19

GTX_CLK 24

RXD0_MODE0 32

RX_DV_CLK125_EN 33

TXD3 22

RXD2_MODE2 28

TX_EN 25

RXD3_MODE3 27
RXD1_MODE1 31

TXD2 21

RX_CLK_PHYAD2 35
MDC36
MDIO37

INT_N/PME_N238

XO45 XI46

ISET48

RESET_N42

CLK125_NDO_LED_MODE 41

R29 4.7K

R15 12.1K

C6 0.01uF

L7
742792780

R31 DNI

R5265
4.7K

R20 DNI
R25 4.7K

R5268 1M

Q5
FDV305N3

1

2

C933
0.1uF

C927
10uFC930

120pF

R2 4.7K

L11
742792780

R5262
4.7K

C7 0.01uF

U1B

KSZ9031RN

DVDDL 39
DVDDH40

LDO_O 43AVDDL_PLL 44
NC147

P_GND49

VSS29 NC13

AVDDL 9
AVDDL 4AVDDH1 AVDDH12

DVDDL 30
DVDDL 26
DVDDL 23

DVDDL 14DVDDH16 DVDDL 18
DVDDH34

R9 33

R35 4.7K

C18
22uF

R13 33

Y2

25MHz

VCC 4

GND2 OUT 3
EN1

C964
0.1uF

C965
0.1uF

U62

EY1501DI-ADJ

VIN110
VIN29

EN7

SS6

VOUT1 1
VOUT2 2

VFB 3

POK 4

GND 5NC8
EPAD 11

C5 0.01uF

R30 DNI

L2

3A, 30 Ohm FB

Yellow

Green

Orange

J3

ENET_L829-1J1T-43

TD0_P 11

TD0_N 10

TD1_P 4

TD1_N 5

TD2_P 3

TD2_N 2

TD3_P 8

TD3_N 9

CT0 12

GND_TAB19 GND_TAB18

OK15

GOA 16

YA 14
YK13

GK17

CT1 6

CT2 1

CT3 7

C26
22uF

C13
0.1uF

R14220

C20
0.1uF

C31
0.1uF

C936
0.1uF

R36 DNI

R19 33

R34 DNI

C942 1000PF

R17 4.7K

L10
742792780

L5

3A, 30 Ohm FB

R6 33

C15
22uF

R12 33

R26 DNI

R32 4.7K
R27 4.7K

C924
10uF

R39
1.87K C935

0.1uF

L1

3A, 30 Ohm FB C937
0.1uF

C925
0.1uF

C29
22uF

C932
0.1uF

C28
2.2uF

R18 10K

C928
22uF

R7 4.7K

C931
0.1uF

C929
1nF

C938
0.1uF

R16 DNI

R11 33

L4

3A, 30 Ohm FB

C11
22uF

Q6
FDV305N3

1

2

C939
0.1uF

C25
0.1uF
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USB-UART Port

WE 651005136421

OE=LA=X (Floating input allowed)Y=Z

Debugging LoopbackPop R5288, short J9

USB_UART_DMUSB_UART_DP

PWR_ENA

UART_TX_LED
UART_RX_LED

MINI_USB_PGND

FT232R_RXDFT232R_TXD

UART_RESETn

DIP_1 DIP_1

FT232R_3V3OUT

FT232R_VCCIO

FT232R_VCCIO USB_UART_5V

FT232R_3V3OUT FT232R_VCCIO USB_UART_5V

FT232R_VCCIO

USB_UART_CON_5V

USB_UART_CON_5V

FT232R_VCCIO

FT232R_VCCIO

FT232R_VCCIO

VCCIO_HPS

FT232R_VCCIO

UART_TX<2>

UART_RX<2>

UART_RSTn<2>
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D1GREEN_LED

C37
39pF

R5269
1.00K

U5

FT232R

VCCIO 1RXD2

RI3

GN
D1

4

NC3 5

DSR6
DCD7
CTS8

CBUS49
CBUS210

USBDP 14

NC5 13NC4 12

CBUS311

GN
D2

17

USBDM 15
3V3OUT 16

RESET18

VCC 19

CBUS022 NC2 23

AG
ND

24

CBUS121

GN
D3

20

NC1 25

OSCO 28
NC6 29

TXD30

DTR31
RTS32

OSCI 27

TE
ST

26

EP
AD

_G
ND

33

R5300 33

C40
0.1uF

C944 0.1uF

C39
2.2uF

R5266
1M

C36
39pFU64

 SN74AUP1T17DCKR

A2 Y 4
NC1

GND3 VCC 5

R42 0

C915
22uF

C38
0.1uF

U65

 SN74AUP1T17DCKR

A2 Y 4
NC1

GND3 VCC 5

R49220

R50 10K

C914
22uF

R5287
DNI

R5270 DNI

C44
0.01uF

J9

CON2

12

D2GREEN_LED

C43
4.7uF

R5288
DNI

L6
742792780

C940
1000PF

J7USB MINI-B-SMT Vertical
12345

6 7

R5271
4.7K

U63

SN74AUP1G126DCK

A 2Y4
OE 1

GND 3VCC5

C590.1uF

C42
0.1uF

C9430.1uF

C41
2.2uF

U6

TPD4S012DRYR

VB
US

6
ID

3
D+

1
D-

2
NC

5
GN

D
4

R48220

R46 0
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NAND/eMMC

Socketable: Ironwood SG-BGA-6367 
When LOCK is HIGH during power-up, the BLOCK LOCK function is enabled.When LOCK is LOW during power-up, the BLOCK LOCK function is disabled.

When Nand ActiveShort J10 pin2 and pin3Short J11 pin2 and pin1

When EMMC ActiveShort J10 pin2 and pin1Short J11 pin2 and pin3

DS is used in HS400 mode

NAND_ADQ0

NAND_ADQ1

NAND_ADQ2

NAND_ADQ3

NAND_ADQ4

NAND_ADQ5

NAND_WPn

NAND_WEn

NAND_REn

NAND_CLE

EMMC_CLK

EMMC_CMD

EMMC_D3

EMMC_D4

EMMC_D6

EMMC_D7

EMMC_D2

EMMC_D0

EMMC_D1

EMMC_D5

NAND_WPn
NAND_CE_NNAND_WEn
NAND_REnNAND_CLE

NAND_ADQ1
NAND_ADQ0
NAND_ADQ2NAND_ADQ3NAND_ADQ4NAND_ADQ5

VDDIM

EMMC_CMD

EMMC_D0

EMMC_D3

EMMC_D7

EMMC_D1EMMC_D2

EMMC_D6
EMMC_D4
EMMC_D5

NAND_WPn
NAND_CEn

NAND_WEn
NAND_REn

NAND_RBn

EMMC_D0

EMMC_D3

EMMC_D7

EMMC_D1EMMC_D2

EMMC_D6
EMMC_D4EMMC_D5

EMMC_DAT0EMMC_DAT1EMMC_DAT2EMMC_DAT3
EMMC_DAT4EMMC_DAT5EMMC_DAT6EMMC_DAT7

EMMC_CMDEMMC_CLK

EMMC_RST_N

EMMC_COMMAND

EMMC_RST_N

NAND_CE_N

EMMC_DAT3
EMMC_DAT4

EMMC_DAT5

EMMC_DAT5EMMC_DAT5

EMMC_DAT6

EMMC_DAT7

EMMC_DAT7

EMMC_RST_N
EMMC_RST_NEMMC_RST_N

EMMC_COMMANDEMMC_COMMANDEMMC_COMMAND

VDDIM

EMMC_CLK

EMMC_CLK

EMMC_RST_NEMMC_RSTn
NAND_CE_NNAND_CEn

VCCIO_HPS

VCCIO_HPS

VCCIO_HPS

VCCIO_HPSVCC_3.3V

VCC_3.3V

VCCIO_HPS

VCCIO_HPS

VCCIO_HPS

NAND_ADQ0_EMMC_CLK<2>

NAND_ADQ1_EMMC_CMD<2>

NAND_ADQ2_EMMC_D3<2>

NAND_ADQ3_EMMC_D4<2>

NAND_ADQ4_EMMC_D6<2>

NAND_ADQ5_EMMC_D7<2>

NAND_ADQ6<2> NAND_ADQ7<2> NAND_ADQ8<2>
NAND_ADQ9<2> NAND_ADQ10<2> NAND_ADQ11<2> NAND_ADQ12<2> NAND_ADQ13<2>

NAND_ADQ14<2> NAND_ADQ15<2>

NAND_WEn_EMMC_D0<2>

NAND_REn_EMMC_D1<2>

NAND_CLE_EMMC_D5<2>

NAND_WPn_EMMC_D2<2>

NAND_RBn<2>

NAND_ALE<2>

EMMC_RSTn<2>

NAND_CEn<2>

Title

Size Document Number Rev

Date: Sheet o f
A1

HPS IO48 NAND Daughter Card 
B

5 7Wednesday, April 19, 2017
150-0330633-A1     (6XX-44480R)

Intel Corporation, 301, Bibo Rd #888, Shanghai, China, 201203

Copyright (c) 2016, Intel Corporation  All Rights Reserved
Title

Size Document Number Rev

Date: Sheet o f
A1

HPS IO48 NAND Daughter Card 
B

5 7Wednesday, April 19, 2017
150-0330633-A1     (6XX-44480R)

Intel Corporation, 301, Bibo Rd #888, Shanghai, China, 201203

Copyright (c) 2016, Intel Corporation  All Rights Reserved
Title

Size Document Number Rev

Date: Sheet o f
A1

HPS IO48 NAND Daughter Card 
B

5 7Wednesday, April 19, 2017
150-0330633-A1     (6XX-44480R)

Intel Corporation, 301, Bibo Rd #888, Shanghai, China, 201203

Copyright (c) 2016, Intel Corporation  All Rights Reserved

C48
0.1uF

R5313
10K

R66 0

C959
0.22uF

C958
0.22uF

R5282 10K

R5258 10K

R104 10K

R5284 10K

R69 0

R5286 10K

R102 10K

R79 0

R72 0

R5304 33

R64 0

eMMC PWR&GND

MTFC8GAKAJCN-4M IT

U8B

VDDIMC2

VCCQ1C6

VCC1E6
VCC2F5
VCC3J10
VCC4K9

VCCQ2M4
VCCQ3N4
VCCQ4P3
VCCQ5P5
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LED, PushButton, CLK

Notes:LED is ON when HPS_LEDx is highLED is OFF when HPS_LEDx is low
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12V -> 3.3V

3.3V/1A (Max.)
25V

VCC - Continuous ModeGND - Discontinous Mode

soft-start time=3ms
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