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VCC_12v J1 VCCIO_HPS
1 2
1048 GPIO0 USBO CLK - 3 4 - 1048 GPIO1 USBO STP
i Ldé%:glﬁs ,: 1048 GPIO2 USBO_DIR ; 5 <; 1048 GPIO3 USBO_DATAQ 5 Hggfg;?mo“ 4
s usm oo D e . R TAL S s
4 USB_DATA2 T048_GPI08_USBO_DATAL <> 7 T048_GP109_USB0_DATAS USB_DATAS 4
4 USB_DATA4 T048_GP1010_USB0_DATAG > DI T048_GPIO11_USBO_DATAT USB_DATAS 4
3 éNE#ngﬁAEﬁﬁ 1 T048_GPIO12_EMACO_TX CLK, > > T048_GPI013_EMACO TX_CIL T gﬁET'D'II'\;AéN 43
3 ENETRCC ' TGP OTE AT TR0 i TGO BT : ENET_RX DV 3
33 EEQ‘F}?‘;SEO [ ) 104; GPIO;g Emcg Rxng ; 1 22 :: 1042 GPIO§9 EMACg RXD§ { | EQV\EIETTéQEM 33
3 ENET TXD2 1 Io:];B GP1022 EMACO TXD2 « 2z 24 > 1028 GPIozi EMACD TxD3 T ENET TXD3 3
37 ENETRXD2 | T048_GPI1022_EMACO_RXD. > 25 26 < T048_GPI023 EMACO RXD: ENET RXD3 3
3 ENETINT | TGP TOrE TR TR > S —+—Toircrrorr o Uk Vriagn ¢
1
76 Hgg?;ggx I I T048 _GPI028_GPIOL 104 <437 32 < T048_GP1029_GPIOL_105 gﬁg}gf ?
T2CT_SDA__ 1048 GP1030_I12CL SDA >33 34 i 1048 GPIO31 I2C1 SCL T2CT_SCL
HPS_JTAG_TCK 1048 GPIO32 JTAG TCK - 35 36 1048 GPIO33 JTAG TMS HPS_JTAG_TMS
HPS_JTAG_TDO T048_GP1034_JTAG_TDO . 37 38 o T048_GP1035_JTAG_TDL HPS_JTAG_TDI
5 SD_DATAO RO R e e i (<G R AL o o o soowp s
5 _SD_CLK I 1048 _GPI040_SDMMC DATAZ 73 [T 1048 _GPIO41 SDMMC DATA3 SD_DATAT 5
7 HPSS gché&\z I 1048 GPI042 _0SC _CLK f= 45 46 <E 1048 GPI043 GPIO1 1019 p agnggéf? ;
ey 4 T048_GP1044_GPIOL 1020 o 47 48 - T048_GP1045_GPIOL_1021 — o
37 EEE‘IS:I\LAE)?S 3 T048_GP1046 MDIO0 MDIO <+ 50 o 1048 _GP1047 MDIO0 MDC — EEET'LEA%ZC 73
8 PWN EN < 51 52 i CARD_PRSTn R1 — -
- 1 HPS_RESE N on D3 54 0 1
FPGA_JTAG_TCK <> 55 | 56 FPGA_JTAG_1DI DC_PGOOD 8
. _ 57 58 FPGA_JTAG_TDO =
59 60
VCCIO_HPS VCC_12v
T QTH{030-02-L-D-A
3|8|S[s
EQSB E1 EZ EQGO EQGS C961 962 959 [C3 4
FJ .7uF @A.7uF [0.1uF

MotherBoard: QSH-030-01-C-D-A
1048 OOBE Card: QTH-030-02-L-D-A
Stack-up Height: 8mm

HPS_RESETn R683 22 R684, 22 $ MICTOR_SRSTn 7
330 R685 HPS RESETn_1
Ues VCCIQ_HPS
1M 0.urloo0s |,
RE28Z A33 —
HPS_RESETn_1 2 | 4 R§é§ 33 525%2?1” 43
v |
| :g 8 33 SD_RSTn 5
s s UART RSTn 6
,__ GND  vce
= SN74AUP1G17DCK

12C1_SCL

12C Header _[_

J2

1
2
3

"= HEADER, 1x3-PIN

FPGA_JTAG_TCK

R117
EfggEE QE R118 : : : S

FPGA_JTAG_TMS
HPS_JTAG_TMS

R119

0

MICTOR_JTAG_TCK 7

FPGA_JTAG_TDI

. _ R121 0
_: _ R122 0

FPGA_JTAG_TDO

R120

R123
R124

0

0
0

“ MICTOR_JTAG_TMS 7
MICTOR_JTAG_TDI 7

» MICTOR JTAG_TDO 7

VCCIO_HPS

R7 4.7K HPS_RESETn
R686 A A 47K FPGA_JTAG_TDI
R688 4.7K FPGA_JTAG_TDO

| RGBT\ A, 47K FPGA_JTAG_TMS
R689 4.7K HPS_JTAG_TDI
R690 . A 47K HPS_JTAG_TMS
R69T A A 47K HPS_JTAG_TDO
R695 A A 47K 12C1_SCL

| RE94 N, 47K 12C1_SDA
R696 A A 47K UART_RX
R697 .\ A 47K UART_TX
R693 1.00K___FPGA_JTAG_TCK
R692 100K HPS_JTAG_TCK
R5307, DNI PWN_EN
PWN_EN R698 1.00K

!

Used in $10 Check out board

HPS_LEDO

R681
FPGA_JTAG_TDI

DNI

Reset FPGA logic externally by HPS

HPS_LED1

R682
FPGA_JTAG_TMS

DNI

Update external watchdog for HP
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10/100/1000 Ethernet - HPS

U1A
= 2 ENET_MDC 363 voe
- ) ener o a7 Moe Ethernet Interface
42 35 - RX_CLK RS, 33
No Activity: OFF TuF vee 3.3v 2 ENETRSTn [ »——") RESET N RX_CLK_PHYAD2 $ ENET_RX_CLK 2
D . Bli i ipti
Activity (RX, TX) : Blinking J3 14 o R9 2 ENET_INTn <: 38 INT_N/PME_N2 GTX_CLK 24 - RSS‘]W 0 <: ENET_GTX_CLK 2 NAME Pin Value Description
ACTIVITY_LED 13 YA 25 PHYAD2 35 1 = b"100"
YK velTow 00 p 11 On-Chip Termination Resistors for the Differential Pair TX_EN == < ] ENETTXEN 2
o ]g CT0_C5 H0.01uF I RX DV CLK125 EN |23 FRX DV RUAAB_ [ ENET RX DV 2 PHYADL 15 0
TDO_N MDI_HPS_PO 22 PHYADO 17 0
o 14 L_Sprre—prs ] — BETRS:
_! [} T MDI_APS_P1 |/ <4 20 P - MODE3 27 1 (10/100/1000 hplf-/full-duplex)
) E— —( : WDLHPS T XRXPB| S 01 g 3 ENETTX00. 2
TD1_N MDI_APS_P2 TXRXM B = TXDO < - MODE2 28 1
3 FFPS ] g TXRXP C| &
18 TD2P Mm% cr 0.01uF, MDI_APS_F3 70 | TXRXM_C| - 2 32 E_RXDO R 33— MODEL 31 1
79| GND_TAB CT2 [ H 5 ||I | APS ] 71 TXRXP D[ 2 RXDO_MODEO [—37 P=RXDT R 33 ENET_RXDO 2
GND_TAB TD2_N — TXRXM_D| RXD1_MODE1 p- o ENET_RXD1 2
28 RXD2 N 33 MODEO 32 1
8 RXD2_MODE2 |57 e s 33 Emg,gigg g
Link OFF orange TD3 P 7 T3 _c8___[[0.01F I RXD3_MODE3 L - C1K125 EN 33 0 No_clockoutput| from pindl
Link ON 15 CT3 [7g 1 single led
o TD3_N VCC_3.3V LED MODE 41 1 mode
LINK_LED 17 16 220 6 R17 121K _ENET_RSET 48
GOA VNV ISET 4 CLK125 NDO_LED_MODE
N 964 = CLK125_NDO_LED_MODE
Activity ENET_LED1 17 | D1 PHYADOPME Ni
- . ENET_LED2 15 _| .| }
. ENET_L829-1J1T-43 =E1ur= s ] LEDS PHivaDS ENET_1.8V_DVDDH
LINK_LED VCCIO_HPS ) VCCIO_HPS 1 Rris DN ENET_LED2 R19 4.7
ACTIVITY_LED R22 DN ENET_LEDT R23 271
R5304 ENET_XI 46 R25 N\ 47 E_RXD3 R26 D
L10 1.00K R5305 750 Xl R27 V47 E_RXDZ R28 D
742792780 L9 1.00K * X0 [ Ro9 V47 E_RXDT R30 D
742792780 | R31 4.7 E_RXDO R32 D
Qs KSZ903TRN [R33 DN E_RX D R34 4.7
FDV305N Q4 Q7 R35 4.7 E_RX_CLK R36 DN
FDV305N FDV30§N Q6 R37__ 4l ] _MODE R38 DN
FDV30SN BOOT-STRAPS -
ENET_LED2 )
ENET_LED1
o |
~ ~
= L L ~ Place near KSZ9031RN PHY
B ) = VCC 33V
ENET_3.3V_AVDDH VCCIO_HPS
ENET_1.2V_AVDLL_PLL L1
u1B A R4 4.7K__ENET_MDC
ENET _3.3V_AVDDH AVDDL PLL 4 ENET_1.2V_AVDDL 1Z R6 4.7K ]
47 | 43 It_: lg - n
*—4T1 nei 1600 F2— 3A,30 Ohm FB _[CT1 13 [coa7 R10 27K ]
ENET_1.8V_DVDDH 1| AVDDH 9 220F _J0AuF_DAuF
- AVDDH AVDDL e AU R
Z ENET_1.2V_DVDDL = = =
40 AVDDL T PHY_25M 3.3V PHY_25M 3.3V
16_| DVDDH 18 VCCIO_HPS ENET 1.8V_DVDDH Y3
34~ DVDDH DVDDL [z L2 R20 1K 1 4
DVDDH gxgg:: 25 EN  vce
49 30 2 3 R 75 ENET_XI
o P_oND DVDDL o3 17 lcoss looss GND OUT A =
39 3A, 30 ohm FB _|C15
) 29 | NC DVDDL 753 25MHz
Vss DvDDL 22uF _AuF_PAuF PAuF =
KSZ9031RN = = = = Use AVDDH supply for the crystal/clock pins (XI, XO)
ENET_VDD1.2V
B ENET_VDD1.2V '—3 ENET 1.2V_AVDLL PLL VCC 33V PHY 25M_3.3V
VEC 3.3V Ethernet 1.2V LDO RE308 s 0
. 250mA Max. 3A, 30 ohmFB _|C18 l
ue2 \ IzzuF Io o1u|: ——co2 C927—=C925
930 R699 0.01uF 0.01uF| 0.01uF
VINT VOUT1 261K ¢ R5265 L4 NET_1.2V_AVDDL I
VIN2 VOUT2 200F 27K A g =
’ 1% ) =
EN vrs |2 : 3A, 30 Ohm FB c23 o5 coat
N 1
ss pok [ C26 _|C28 IZZuF : 0.01 E 0.01uF
929 NG oND ?1 . 22uF  |22uF '-5 - ENET 1.2v_DVDDL Intel Corporation
EPAD -
"nF 1.87K ™ ® [Title
pp—— % = - 30 onmes  |cze k31 lcos2 oess cesa lcoss kcess HPS 1048 OOBE Daughter Card
1 i
= _T220F BuF v o duF Bav Duf pav l n e e Bociment Nurnter
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B [ 150-0330632-A2 (6XX-44479R) A2
Joheet 3 of 8

Friday, March 02, 2018

T




USB 2.0 OTG Port

USB_VBAT

u3

IN
NC1
NC2

2 USB VFlagn  }——=—2| FrAG
7

R45
10K

USB_VDD18

GN
ON  GND_PAD
MAX14523B

ouT
SETI

USB Current Limit

VCC_5v USB_5vV

ng_

Current limit for Rseti of 137k is 1.01A

Place C39 near the USB connector

USB_5V
R5292. .33 23k USB_CPEN c39
2 USB_DATAO RS +{oat0 388 =
2 USB_DATA1 R M paTA1 S8 4.7UF
2 USB_DATA2 A DATA2
R52Y5 33
2 USB_DATA3 RE M 77| DATA3 VBUS Overvoltage Protection
2 USB_DATA4 R 35 5| DATA4 USB_VBUS 1.00K
2 USBDATAS A To-| DATAS VBUS USE DN
2 USB_DATAG N 37| DATAG DM USE D P
2 USB_DATA7 RPN DATA7 oP USE 1D
RS} 33 USB CLKR D -
2 USBCLK I R USB_NXTR ¢ CLKOUT 25 USB_XO
2 USB_NXT I 5 3 BRR <457 NXT X0 =56 USB_XI
2 USB DIR } AAA - <55-{ DR REFCLK =
2 USB_STP | > STP 4 USB_VDDIO
Place R63 as close as possible to USB3320 '| R63 8.06K USB_RBIAS 24 REFSEL2 1
The nominal voltage at RBIAS is 0.8V +/- 10% | RBIAS EEEE&? 1 )y
27
2 USBRSTn [ RESET GND_FLAG
RESETB must be held low until the VDD18 and VDDIO supplies are stable USB3320 —
ULPI Output Clock
REFSEL([2:0] = 0X7,
Reference Frequency = 24Mhz
VCCIO_HPS
USB_VDD18
VCC_3.3V USB_VBAT R4 0 T
R47 0 USB_VDDIO co16
cot4 R46 0 220F
c915 =

22uF

22uF

in

te

VCCIO_HPS

R675

4.7K

USB_VFlagn
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MicroSD Card

SD_3.3V
VCCIO_HPS
SD_3.3V
R66 :
200K Micro SD Card |
vs caz E |S44
19 VREF_B
Vref_ A Vref B J5 —F.ZUF —PUF —F,‘IUF
[E SD_CLK 33V
*— A1 B1 46 — CLK voo |
X—z A2 B2 L
2 SD_DATAD " B2 AUF SD_CMD_3.3V . =
2 SD_DATA1 A4 B4 SD_DATAQ_3.3V CAGE
2 SD_DATA2 A5 B5 == DATO CAGE ?
2 SD_DATA3 A6 B6 - SO DATAZ 33V 1| DAT1 CAGE =7
2 SD_CMD A7 B7 TD DATA3 33V 2 | DAT2 CAGE
2 SD_CLK 101 ns B8 PRS2 ChipaTs vss
EN 20
EN GND MicroSD_skt
LSF0108PWR =
RS2BQ AL
The B-side pullup resistors should
SD 3.3V be sized according to signal frequency and current limits
SD_CLK 3.3V
VCCIO_HPS 0.1_R70, 499 SD_DATA0_3.3V “SD_CMD_3.3
T R - SD_DATAU 3.3
R79 X ) DATAT 33
FEDNNALE SD_CMD SD_DATAZ 33
1.00K ___SD DATAD SD_DATA3 33
R — o
RE3 ; 1
R84 R78, QNI SD_DATA3
~ - ~ - ~ -
VCCIO_HPS vcc 33v Us SD_33V
A2 [ A T
R5306 Vin Vout fea7
47K 48 B2 B1 "o
. 1ul
2.2uF ON GND =
2 SD RSTn ,—\ - TPS22902BYFPR IEC61000-4-2 (ESD): + 20 kV (air / contact)
ON Vih Threhold: 0.85V IEC61000-4-4 (EFT): +50 A (5/50 ns)
= IEC61000-4-5 (surge): 3 A (8/20 ps)
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FT232R_VCCIO

OE=L
A=X (Floating input allowed)
Y=2
ue63 Debugging Loopback
1 DIP_1 Pop R5283, short J10
et DPT
R5300_ .33 4 S 2
2 UART RX} RN Voo RS | ||
""9946 0.1uF 51vec onp 12
Ro283 SN74AUP1G126DCK USB'UART POI"t
DNI
ues FT232R_VCCIO
4 u9
X NC 0.1uF | |C945 I 19 | FT232R 3V3OUT  FT232R_VCCIO USB_UART_5V USB_UART_CON_5V  WE 651005136421
FT232R_TXD < 1o vee e i
2 4 FT232R_RXD N 16 R97 o L6 USB MINI-B-SMT Vertical
2 UART X[ # v - >—2+ RXD 3V30UT [ ere
221 TS veeio ‘?—
FT232R_VCCIO R USB UART DM 742792780 1|
3 5 K31 SIS 15 _UART | -]
GND  vCC o *Bg; LLJJZ%%"F’I 14 USB_UART _DP
R5271 o 7] oéo | — =]
SN74AUP1T17DCKR 4.7K x— RT 1 _cs3 C54 101 °
Ue4
FT232R_VCCIO L] [— 25 39pF 39pF T T
e UART RESETn [ | RESET mg; 23 < | | ©[™[MINI_USB_PGND
o 1 UART_TX_LED 5~ . =
0.1uF | |C944 It _TX | 22 | oiso Nes 2 1T gozag V1O =
_ 21 2 = =) z R5269 e
2 4 R527, DNI 10 | CBUST NC4 73— [
2 UART RSTn > — y 1] CBUS2 NG5 597 Cod3
| g CBUS3 NC8 ———KX E onl
3 5 %—— CBUS4 2 27 o 0
GND  vCC ©  osCl 55—~
FT232R_VCCIO 28 TPD4S012DRY]
T ’-SSEEGI 0sco < §
0 < —
SN74AUP1T17DCKR GREEN_LED 27X D4 220 R103 w5598 =
GREEN_LED AX D5 220 R104
alRIN~IgIe FT232R
FT232R_VCCIO
B
10K PWR_ENA
USB_UART_5V USB_UART_CON_5V
FT232R_3V30UT FT232R_VCCIO
59 C60
55 | C56 57 _|cs58_|cot9 TuF B
. 1uF
AuF | 2.20F E,mF 2.2uF | 22uF
A
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R125 10K
1
PB_SW0 2 O—‘g—c 1
PB Switch
62
E.1uF
Uss VCCIO_HPS
w—1 e
_PBSWO 2y 4 [ pHPS PBO 2
ﬁ GND  veC [
1
L SN74AUP1G17DCK ©956
= 0.1uF
VCCIO_HPS
R128 10K
PB_SW1 =
X 2 1
P switch®  ©
lce3
5,1uF
uro VCCIO_HPS
—ne
PB_SW1 2, 4 [ pHPS PB1 2
ﬁ GND  vee [
1
L SN74AUP1G17DCK G957
= 0.1uF
25MHz HPS CLK ~ HPS_OSC_CLK_1.8v
HPS_OSC_CLK_1.8V
v2
R131 0K 1 oo ké
HPS_OSC_CLK 2
anp out [2—FERAAS oy

VCCIO_HPS

Mictor, LED, PushButton, CLK

J8
4 nei Ne3 o<
5| Ne2 NC4 175~ R5276,, . 10K
WHRR T GND TRACECLK R10 10K 1 VCCIO_HPS
2 MICTOR SRSTn <> Tg&'?“'“ﬁg RIQERT OIS
2 MICTOR_JTAG_TDO i< TD0/SWOTRER |12 MICTOR’| R110 0
i R5275 K> FOSWOITRER 714 RT11 DNI 1
2 MICTOR_JTAG_TCK —@q@” S TCK Sungg <
2 MICTOR_JTAG_TMS RS —<17{ TMs 706 [0 +——%
= 2 MICTOR_JTAG_TDI e e N <57 DI 05 |59 |
<455 nTRST  TD4 [ il
55 TD15 D3 [
>35> D14 D2 [Gg 1
59| D13 TD1 30 4—ToaicoA— R
»7377| D12 LogicOA 7351 GGIcoB __ R114 VCCIO_HPS
33 | 1011 LogicOB 7341 oGicT R T =
»357| TD10__ LOGICT 736 TRACECTL R T
»—27— TD9 TRACECTL [—3g I
VCCIO_HPS D8 0O |39
_ GND1 g
R112 10K MICTOR_JTAG_TRSTn - GND2 |77
GND3 75
GND4 5
GND5
Mictor38P| =
vCe 3.3V VCC_3.3v
XN Q2
FDV305N FDV305N

2 HPS_LEDO

2 HPS_LED1

VCCIO_HPS

Q3

HPS_OSC_CLK_1.8V

2 HPS_LED2 [:>>—1,J

VCC_3.3V
9

Notes:
LED is ON when HPS_LEDx is high

LED is OFF when HPS_LEDx is low
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12V -> 5V/3.3V

VCC 3.3V

3.3V/1A (Max.)

VCG_12v
INTVCC u1s
€896 A2 1vint VOUT1_1 VeC 5V
10uF B3 | VIN2 vouT1_2 T 5V/1.1A (Max.)
257 D3 | VIN3 A1
= VIN4 VouT2_ 1 |57
- s VOUT2 2
INTVCC
2 PWN_EN
N > E.’g RUN1 FB1 EZ
RUN2 FB2
E3 | TRackssst s
TRACK/SS2 COMP1 g5
CoMP2 F2—x
SYNC/MODE
FREQ D4
PGOOD1 ;
co21 co22 B4 1 % ocreoop 2
:%01 F :%01 PSR e EEEE Feoope >
01u 01 1.00K 324K 2%%3
LTMAB22EY ol
[a]1]{&) (&)

Il
l

|

mounting hole

INTVCC

DC_PGOOD __ R671 DNI

Intel Corporation

™ HPS 1048 OOBE Daughter Card
= CoD ogur':e:l ﬁz‘::bler:hl Corporation_All Rights Reserved o
B [ 150-0330632-A2 (6XX-44479R) A2
[Date:

Friday, March 02, 2018 TSheet 8 of
1




