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Cyclone V SoC Development & Education Board (DEO-Nano-SoC)
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U1l

CYCLONE V SoC BANK 3

Bank 3A
VCCIO = 3.3V

u1J

CYCLONE V SoC BANK 4

AF7 GPIO_0_D1
AG6 GPIO_0_D19
AF11 GPIO_0_D34
AF10 _ GPIO_0_D31
T1! GPIO_0_D22
T12 GPIO_0_D11
AH3 GPIO_0_D16
AH2 GPIO_0_D17
AE12 _GPIO_0_D35
AD12 GPIO_0 D32
AH6 GPIO_0_D13
AH5 GPIO_0_D12
Y1 LED6
W15 LEDO
AA24 | ED1
AA23 LED7Y
V16 LED2
V15 LED3

Axﬁ 10_3A/PR_ERROR/DIFFIO_RX_B7P
AD5 | |O_3A/PR_DONE/DIFFIO_RX_B7N
AE6 | |O_3A/DIFFIO_TX_B8P/DQ1B
10_3A/PR_READY/DIFFIO_TX_B8N/DQ1B
Bank 3B
GPIO 0 D21 AEd VCCIO = 3.3V
GPIO 0 D AF4 | 'O_3B/DIFFIO_TX_B9P/B_WEN/DQ2B 10_3B/DIFFIO_TX_B17P/B_BA_0/DQ3B
GPIO 0 D AD10 | |O_3B/DIFFIO_TX_BIN/GND 10_3B/DIFFIO_TX_BI17N/GND
GPIO 0 D AE9 | |O_3B/DIFFIO_RX_B10P/B_A_14/DQ2B 10_3B/DIFFIO_RX_B18P/B_BA_1/DQ3B
GPIO 0 D! T11 | |O_3B/DIFFIO_RX_BI1ON/B_A_15/DQ2B 10_3B/DIFFIO_RX_B18N/B_BA_2/DQ3B
GPIO Ui1 | 'O_3B/DIFFIO_RX_B11P/B_CSN_0/DQS2B 10_3B/DIFFIO_RX_B19P/B_CK/DQS3B
GPIO 7 AE7 10_3B/DIFFIO_RX_B11N/B_CSN_1/DQSN2B 10_3B/DIFFIO_RX_B19N/B_CKN/DQSN3B
GPIO 0 D. AEg | 'O_3B/DIFFIO_TX_B12P/B_A_12 10_3B/DIFFIO_TX_B20P/B_A_6
GPIO 0 D27 AEg | |O_3B/DIFFIO_TX_B12N/B_A_13/DQ2B 10_3B/DIFFIO_TX_B20N/B_A_7/DQ3B
GPIO 0 D26 AF9 | /O_3B/DIFFIO_TX_B13P/B_A_10/DQ2B
GPIO0 0 D30 ADIL | |O_3B/DIFFIO_TX_B13N/B_A_11/DQ28B
GPIO 0 D33 AEi1l | 'O_3B/DIFFIO_RX_B14P/B_A_8/DQ2B 10_3B/DIFFIO_RX_B22P/B_A_4/DQ3B
10_3B/DIFFIO_RX_B14N/B_A_9/DQ2B 10_3B/DIFFIO_RX_B22N/B_A_5/DQ3B
GPIO_0_D20
GPIO0 0 D25 ﬁEg 10_3B/DIFFIO_TX_B16P/B_CASN/DQ2B 10_3B/DIFFIO_TX_B24P/B_A_0/DQ3B
10_3B/DIFFIO_TX_B16N/B_RASN/DQ2B 10_3B/DIFFIO_TX_B24N/B_A_1/DQ3B
5CSEMA4U23C6N
U1K
CYCLONE V SoC BANK 5
Bank 5A
i AF26 VCCIO = 3.3V
10_5A/RZQ_1/DIFFIO_TX_R1P/DQIR
e AEZ6 10_5A/PR_REQUEST/DIFFIO_TX_R1N/DQIR
10_5A/DIFFIO_RX_R6P/DQS1R
10_5A/DIFFIO_RX_R6N/DQSN1R
AD26 10_SA/DIFFIO_TX_R7P/DQIR
V17 | |O_5A/CVP_CONFDONE/DIFFIO_TX_R3N/DQIR 10_SA/DIFFIO_TX_R7N
~vig | 10 SA/DIFFIO_RX_R4P/DQIR 10 5A/DIFFIO RX_R8P/DQLR
——1 I0_5A/DIFFIO_RX_R4N/DQ1R 10_5A/DIFFIO_RX_R8N/DQ1R
5CSEMA4U23C6N
User Interface (FPGA)
20 [ KEY[1..0]

20 |:>: SW[3..0
20 e LED[7..0]

GPIO

6719 K GPIO 0 D[35..0
6.19 <C>: GPIO 1 D[35..0

Arduino Digital Interface

19 <:: Arduino_IO[15..0]
19 <C>: Arduino_Reset_n

Bank 4A
Arduino_Reset n AH7 VCCIO = 3.3V
10_4A/RZQ_O/DIFFIO_TX_B25N
Arduino_I06 GPIO_1 D21
e AGB | 15 4mDIFFIO_TX_B25PIB_DQ_2/DQ4B 10_4A/DIFFIO_TX_BA1P/B_DQ_18/DQ6B |28
Arduino_100 GPIO_1_D20
Ao 18 | 10_4AIDIFFIO_RX_B26P/B_DQ_1/DQ4B 10_4AIDIFFIO_RX_B42P/B_DQ_17/DQ6B —
NE=Ber] e 10 4ADIFFIO_RX_B26N/B_DQ_0/DQ4B 10_4A/DIFFIO_RX_B42N/B_DQ_16/DQ6B PO bIE
e Uis| 10 4ADIFFIO_RX_B27P/B_DQS_0/DQS4B 10_4AIDIFFIO_RX_B43P/B_DQS_2/DQS6B Rl
e o 6o I0_4AIDIFFIO_RX_B27N/B_DQSN_0/DQSN4B  10_4AIDIFFIO_RX_B43N/B_DQSN_2IDQSN6B PO D3
e Afg| 10Z4AIDIFFIO_TX B28P/B_ODT_0 10_4AIDIFFIO_TX_BA44P/B_RESETN e R
— im0 4AIDIFFIO_TX_B28N/B_DQ_3/DQ48 10_4AIDIFFIO_TX_B44N/B_DQ_19/DQ6B PO D10
R} 59| 10 4AIDIFFIO_TX_B29P/B_DQ_6/DQ4B 10_4A/DIFFIO_TX_BA5P/B_DQ_22/DQ6B SPlo b8
AT 12 10_4A/DIFFIO_TX_B20N/B_ODT. 1/DQ48 10_4A/DIFFIO_TX_BASN/GND/DQGB PO 553
R AETS| 10 4ADIFFIO_RX_B30P/B_DQ 5IDQ4B 10_4AIDIFFIO_RX_BA6P/B_DQ_21/DQ6B S0 D55
10_4A/DIFFIO_RX_B30N/B_DQ_4/DQ4B 10_4AIDIFFIO_RX_BA6N/E_DQ_20/DQ6B
Arduino_I015 GPIO 1 D11
e A | I0_4AIDIFFIO_TX_B32P/B_DM_0/DQ4B I0_4AIDIFFIO_TX_B48P/B_DM_2/DQ6B [Aad—obio-1—os
10_4A/DIFFIO_TX_B32N/B_DQ_7/DQ4B 10_4A/DIFFIO_TX_B48N/B_DQ_23/DQ6B
Arduino 1013 GPIO_1 D30
e 10_4A/DIFFIO_TX_B33P/B_DQ_10/DQSB 10_4A/DIFFIO_TX_B49P/8_DQ_26/0Q78 |-AC2L
Arduino_I08 GPIO_1 D26
TS TT 10_4A/DIFFIO_RX_B34P/B_DQ_9/DQSB I0_4AIDIFFIO_RX_BSOP/B_DQ_25/DQ7B |~aree—Coio——22
— 10_4A/DIFFIO_RX_B34N/B_DQ_8/DQ5E I0_4A/DIFFIO_RX_B50N/B_DQ_24/DQ7B [A555—GRIG—1532
I0_4A/DIFFIO_RX_B35P/B_DQS_1/DQS5B 10_4AIDIFFIO_RX_B51P/B_DQS_3/DQSTB [ARss—GRIG—1 57
I0_4A/DIFFIO_RX B35N/B DOSN_1/DQSNSE  I0_4AIDIFFIO_RX_BSIN/B_DQSN_3/DQSN7B
I0_4A/DIFFIO_TX B36P/B_CKE_1 AH2L GPIO 1 D29
I0_4A/DIFFIO_TX_B36N/B_DQ_11/DQSB 10_4AIDIFFIO_TX_B52N/B_DQ_27/DQ78 [~AHs3—GPIo~T"O18
I0_4AIDIFFIO_TX_B37P/B_DQ_14/DQ5B 10_4AIDIFFIO_TX_B53P/B_DQ 30/DQ7B |-ariss—GPIo-1-D27
I0_4A/DIFFIO_TX_B37N/B_CKE.0/DQSB 10_4AIDIFFIO_TX_BS3N/GNDIDQ7B [Anss— GRS 1o
10 4AIDIFFIO_RX_B38P/E_DQ_13/DQ5B 10_4AIDIFFIO_RX_B54P/B_DQ_29/DQ7B |-arss—GRIo56
251 |0 4AIDIFFIO_RX_B38N/B_DQ_12/DQ5B 10 4AIDIFFIO_RX_B54N/B_DQ_28/DQ7B
GPIO_1 D16
KEVL T 10_4A/DIFFIO TX_BAOP/S_DM_1/DQ5B I0_4AIDIFFIO_TX_B56P/B_DM_3/DQ7B [aoet—SE 0121
10_4A/DIFFIO_TX_B40N/E_DQ_15/DQSB 10_4AIDIFFIO_TX_BS6N/B_DQ_31/DQ7B
GPIO_1_D4
I0_4AIDIFFIO_TX_B57P/B_DQ_34/DQ88 [-2S28
GPIO 1 D24
I0_4AIDIFFIO_RX_BS8P/B_DQ_33/DQ8B |-acag—omio-t—par
10_4A/DIFFIO_RX_B58N/B_DQ_32/DQ8B [Acas—GRIG—1 532
I0_4AIDIFFIO_RX_B59P/B_DQS_4/DQS8B 4S5 GPIo—1BL3
10_4AIDIFFIO_RX_BSON/B_DQSN_4/DQSN8B
GPIO 1 D14
10_4AIDIFFIO_TX_B6ON/B_DQ_35/DQBB |~arae—cbio—5
I0_4AIDIFFIO_TX_B61P/B_DQ_38/DQ8B [Afsr—GPIO—1"D
10_4AIDIFFIO_TX_B6IN/GNDIDQSB [Aiss—GRIG—1B17
10_4AIDIFFIO_RX_B62P/B_DQ_37/DQ8B [“Acs%
10_4A/DIFFIO_RX_B62N/B_DQ_36/DQ8B |22
I0_4AIDIFFIO_TX_B64PIB_DM_4/DQ8B [-Arat-
10_4AIDIFFIO_TX_B64N/B_DQ_39/DQ8B
SCSEMAAUZ3CEN
UIN
CYCLONE V SoC BANK 8
Bank 8A
W L1 VCCIO 3.3V 8
v 25 10_BAIDIFFIO_RX_T21P 10_8AIDIFFIO_RX_T23P (1
v Fie| 10_BADIFFIO_RX_T21N 10_BAIDIFFIO_RX_T23N [—o—
o Fe—| 10_8AIDIFFIO_TX_T22P e
10_BA/DIFFIO_TX_T22N 10_BA/DIFFIO_TX_T24N

5CSEMA4U23C6N
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uliL
DDR3 Interface (HPS)
HPS DDR3 ADDRI[14..0] CYCLONE V SoC BANK 6 (HPS)
12 e
HPS DDR3 BA[2..0]
12 e
Bank 6A
HPS DDR3 DM[3..0] _
12 « - R117 100 HPS DDR3 RZQ D25 | o8 k70 0 VCCIO = 1.5V
HPS _DDR3 DQ[31.0] VNV _RZQ_{
12 < = HPS_DDR3 ADDR $28 | HiPS_DDRIHPS_A_0 HPS_DDR/HPS_DQ_0 [F22 HPS DOR3 DQ
N HPS_DDR3_ADDR | A = _DQ HPS_DDR3_Di
12 & S S A Egg HPS_DDR/HPS_A_1 HPS_DDR/HPS_DQ_1 ‘,‘522‘; = 8
= HPS_DDR/HPS_A_2 HPS_DDR/HPS_DQ_2 H
A _| _A_ _| _DOQ_
12 < HPS _DDR3 DOS NI3.0] LT L 32? HPS DDR/HPS_A 3 HPS_DDR/HPS_DQ_3 _?2267 HP= DR 38
HPS DDR3ADDRS 50| HPS_DDR/HPS_A_4 HPS_DDR/HPS_DQ_4 [~ HPS DDR3 DQ5
HPS_DDR3_RESET_N HPS DDR3 ADDRE G HPS_DDR/HPS_A_5 HPS_DDR/HPS_DQ_5 HPSDDR3 DO6
12 K FEIS : ADDR7 322 HPS_DDR/HPS_A_6 HPS_DDR/HPS_DQ_6 Ezzg H R 87
HPS DDR3 ADDRS F26 | HPS_DDR/HPS_A_7 HPS_DDR/HPS_DQ_7
HPS_DDR3_CK_P HPS_DDR3_ADDR 5| HPS_DDR/HPS_A 8 HPS_DDR3_DQS_PO
12 < HPSDBORSADBRID ;gl HPS_DDR/HPS_A_9 HPS_DDR/HPS_DQS_0 Eié HPS DDR3 DQS O
HPS_DDR3_CK_N HPS DDR3 ADDR B4 | HPS_DDR/HPS_A_10 HPS_DDR/HPS_DQSn_0 [~Gog HPS DDR3DNO
12 K FEIS R3 Al D24 | HPS_DDR/HPS_A_11 HPS_DDR/HPS_DM_0 [+
S A Co4 | HPS_DDR/HPS_A_12
HPS_DDR3_CAS_N HPS_DDR3_ADDR 3| HPS_DDR/HPS_A_13 HPS DDR3 DQS8
12 K gi— HPS_DDR/HPS_A_14 HPS_DDR/HPS_DQ_8 Ezzss HBS DOR 38
HPS DDR3 RAS N —— HPS_DDR/HPS_A_15 HPS_DDR/HPS_DQ_9 327 w DDR3_DQ10
12 K = — HPS_DDR/HPS_DQ_10 |55 = =
HPS DDR3 CS N DDR HPS_DDR/HPS_DQ_11 =
12 K = — DDR Ngé HPS_DDR/HPS_CK HPS_DDR/HPS_DQ_12 —m% & BBoRS D
HPS_DDR3_WE_N DDR HPS_DDR/HPS_CKn HPS_DDR/HPS_DQ_13 NP5 DDR3 D
12 K )); l';%g HPS_DDR/HPS_CKE_0 HPS_DDR/HPS_DQ_14 —',:"'588 e - DOT5
HPS DDR3 ODT R A27 HPS_DDR/HPS_CKE_1 HPS_DDR/HPS_DQ_15 [—
12 « — R H25_| HPS_DDR/HPS BA O R19 HPS DDR3 DQS P1
HPS_DDR3_CKE DDR Go25_| HPS_DDR/HPS_BA_1 HPS_DDR/HPS_DQS_1 [Tpig HPS_DDRS _DOS N1
12 KON DDR Age~| HPS_DDR/HPS_BA_2 HPS_DDR/HPS_DQSn_1 [~p5g HPS DDRBLE.
BDR 226 | HPS_DDR/HPS_RASN HPS_DDR/HPS DM_1 [—————
R E55 | HPS_DDR/HPS_CASn
HPS_DDR3_CS1_N HPS_DDR/HPS_WEn
12 R = — B ; tgé HPS_DDR/HPS_CSn_0 HPS_GPI10 312
HPS DDR3 CKE1 DDR HPS_DDR/HPS_CSn_1 HPS_GPI11
12 K = = : ggg HPS_DDR/HPS_ODT_0 HPS_GPI12 0(2:57
HPS DDR3 ODT1 HPS_DDR/HPS_ODT_1 HPS_GPI13
12 e —
R ﬁgg HPS_DDR/HPS_DQ_16 HPS_DDR/HPS_DQ_32 ng
SoR 755 | HPS_DDR/HPS_DQ_17 HPS_DDR/HPS_DQ_33 |58
DDR Usg | HPS_DDR/HPS_DQ_18 HPS_DDR/HPS_DQ_34 [~5
R 26| HPS_DDR/HPS_DQ_19 HPS_DDR/HPS_DQ_35 [/1g
R 57| HPS_DDR/HPS_DQ_20 HPS_DDR/HPS_DQ_36 [/55
R Ro7 | HPS_DDR/HPS_DQ_21 HPS_DDR/HPS_DQ_37 [—ag57
= 57| HPS_DDR/HPS_DQ_22 HPS_DDR/HPS_DQ_38 [~AD%g
HPS_DDR/HPS_DQ_23 HPS_DDR/HPS_DQ_39
HPS_DDR3 DQS P2
Hg HPS_DDR/HPS_DQS_2 HPS_DDR/HPS_DQS_4 %’;
Wag | HPS_DDR/HPS_DQSn_2 HPS_DDR/HPS_DQSn_4 [~AE7g
HPS_DDR/HPS_DM_2 HPS_DDR/HPS_DM_4
HPS_DDR3_DQ24
155 DD 855 Sgg HPS_DDR/HPS DQ_24 HPS_GPIO ’};42275
_ R3S DO%6  AAss | HPS_DDR/HPS DQ 25 HPS_GPI1 [5G
HPS DDR3 D027 W26 | HPS_DDR/HPS_DQ"26 HPS_GPI2 [FR5T
FPS DDR DQ_QZB—RZA HPS_DDR/HPS_DQ_27 HPS_GPI3 [FR5g
= R3_DO29 To4| HPS_DDR/HPS_DQ 28 HPS_GPI4 [-p5¢
R3 D030 Y27 | HPS_DDR/HPS_DQ_29 HPS_GPI5 17
REDO3L  AAs7 | HPS_DDR/HPS_DQ_30 HPS_GPI6 [75
HPS_DDR/HPS_DQ_31 HPS_GPI7 [~y7g
HES DDR3 DS 22 UL | 1ipS. DDRIHPS_DQS_3 :ggfgg:g Y26
ﬁﬁi 3322 Bﬁg e 120 HPS’DDR/HPS’Dgsﬁ 3 -
A2 HPS_DDRMHPS O3~ v28 HPS DDR3 RESET N
HPS_DDR/HPS_RESETh [+ ——
SCSEMA4U23C6N
'm ZF‘IM'LM':)MT.DYT:M\EIM.TM
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UBS PHY Interface (ULPI)
<C>: HPS USB DATA[7..0

[ — HPS_USB_CLKOUT
[y HPS USB NXT

[ — HPS_USB_DIR
«——}HPS.Use STP

——}HPS_USE RESET

HPS ENET TX DATA[3..0]

G
(JHPSENET GTX CLK
}-HPS_ENET TX EN

HPS_ENET RX DATA[3..0]

HPS_ENET_RX_CLK

HPS_ENET_RX_DV

J JUL

HPS_ENET_INT_N

«}-HPS ENET MDC

« HPS_ENET_MDIO

—}HPS ENET RESET N

SD Card Interface

HPS SD DATA[3..0]
oyl Ll

HPS_SD_CMD
«pesshowm

HPS_SD_CLK
<<: ) —

UART Interface

[y HPS UART RX

}-HPSUART TX
HPS_CONV_USB_N

>——

Ethernet PHY Interface (RGMII)

HPS Reset

HPS WARM_RST_N
C>> . |_RST_|

HPS_RESET_N
|:>>

HPS Clock

6 [y HPS.CLK125
s [y HPS CLK2 25

HPS JTAG INTERFACE

" [y HPS.TCK
" [y s TMS
” [y HPsTOI

" }HPSTRO
10 — JTAG_TRST

Accelerometer Interface
16 am HPS_I2C0_SDAT
16 — HPS_I12C0_SCLK
16 |:>: HPS_GSENSOR_INT

LTC Interface

16 3y HPS 12C1 SDAT
16 (——JHPS_l2cL SCLK

16 «—}-HPS_SPIM_NOS!
16 [ HPS_SPIM_MISO
16 «}-HPS_SPIM_CLK

6 « HPS_SPIM_SS

16 «——HPS LTC GPIO

HPS Key and LED

17 [y HPS KEY
17 HPSLED

10,17

10,17

Default Setting: BOOTSEL[2:0]1=101 (Boot from SD CARD)

CLKSEL[1:0] =00
VCC3P3
[e)

DNI_R127, HPS BOOTSELO _ (BOOTSELQ) R140

R126, HPS_BOOTSELL _ (BOOTSEL1)  R139, DNI
DNI_R125, HPS BOOTSEL2 __ (BOOTSEL2) R138

R124, HPS_SPIM_SS (CLOCKSELO) R137, DNI

R123, H CLOCKSEL1  (CLOCKSEL1) R135 DNI

UM

CYCLONE V SoC BANK 7 (HPS)

25
HPS_WARM_RST_N A23 VCCIO = 3.3V c
NP RESET N firo| HPS_NRST TRACE_CLK/ -/ - HPS_GPIO48 %55~ 14ps UART RX
HPS_NPOR TRACE_DO/SPISO_CLK/UARTO_RX/HPS GPIO49 -5 HPaTIARTY
HPS CLKL 25 TRACE_D1/SPISO_MOSI/UARTO_TX/HPS_GPIO50 P e AT
veeap3 e £20 1 Hps_cika TRACE_D2ISPISO_MISO/I2C1_SDAMMPS GPIOSL 5 HPe~HeT~SaK
HPS_CLK2 TRACE_D3/SPISO_SS0/12C1_SCL/HPS_GPIOS2 |4 AFSTED
R143 47K HPS PORSEL 18 TRACE_D4/SPIS1_CLK/CANL RX/HPS_GPIO53 |53 Hpa—REY
: HPS_PORSEL TRACE_DS/SPIS1_MOSI/CANL_TX/HPS_GPIO54 |19 pa—260 SOAT
] JTAG TRST TRACE_D6/SPISI_SS0/12C0_SDA/HPS_GPIO55 HPS 50 3aK
R118 47K €2 | \ips_TRsT TRACE_D7/SPIS1_MISO/12C0_ SCLHPS_GPIOS6 [~
HPS_TCK
R119 o FETHS K18 Hps_Tck SPIMO_CLK/I2C1_SDA/UARTO_CTSIHPS_GPIOS7 |-Adg
8o Fo=Thi 555 HPS_TMS SPIMO_MOSI/I2C1_SCLIUARTO_RTS/HPS_GPIO58 |58~
3 FeeT5G 55 HPS_TDI SPIMO_MISO/CANL_RX/UART1_CTS/HPS_GPIO59 [517— 1ps BOOTSELO
oy HPS_TDO SPIMO_SS0,BOOTSELO/CANL_TX/UART1_RTS/HPS_GPIOB0 [4i7 ~SENSORNT
o UARTO_RX/CANG_RX/SPIMO_SS1/HPS_GPIOB1 A1y —HPSCLOCKSELT
- UARTO_TX CLKSELL/CANO_TX/SPIM1_SS1/HPS GPIO62 [~a10—FpaSPi CLK
- 12C0_SDA/UART1_RX/SPIML_CLK/HPS_GPIO63 [§1¢ S NioS]
12C0_SCL/UARTL_TX/SPIM1_MOSIIHPS GPIO64 5 1oc——Fpa—Spi WSO
CANG_RX/UARTO_RX/SPIM1_MISO/HPS_GPIO65 [-S16—Hpa—Spiss
CANO_TX,CLKSELO/UARTO_TX/SPIMI_SSO/HPS_GPIO66
Bank 7B
HPS_ENET_GTX CLK __ J15 i CC T
P ENET X DATAC—Aic| NAND_ALE/RGMIIL_TX_CLK/QSPI_SS3/HPS_GPIO14 QSPI_I00/ - [USB1_CLK/HPS_GPIO29
MBS ENET T DATAL 14| NAND_CE/RGMIIL_TXDO/USBL_DOHPS_GPIO15 QSPI_IOL/ - [USB1_STP/HPS_GPIO30 |—ar>—
HPSENET TX DATAZ —Ale | NAND_CLE/RGMIIL_TXDLUSBI_D1HPS_GPIO16 QSPI_I02/ - [USBI_DIRMHPS_GPIO31
P ENET TX DATAS— D15 NAND_RE/RGMIIL_TXD2/USBL D2/HPS_GPIOL7 QSPIIO3/ - JUSBL NXT/HPS_GPIOS2 |5 HPS BOOTSELL
HPSENET-RX-DATAT— AL NAND_RB/RGMIIL_TXD3/USB1_D3/HPS_GPIO18 QSPI_SSO,BOOTSELL/ - / - HPS_GPIO33 -aa7
ME=ENETNOTo E16| NAND_DQO/RGMIIL_RXDO/ - [HPS_GPIO19 QSPI_CLK/ - /- IHPS_GPIO34 |54~ HpS ENET INT N
HE=~ENETMGC ~15-| NAND_DQURGMIIZ_MDIO/I2C3_SDAIHPS_GPI020 QSPIZSS1/- / - MPS_GPIO35
FPSENET R 5V 13| NAND_DQ2/RGMII1_MDC/12C3_SCLIHPS_GPIO21
APS=ENET™TX"EN 5| NAND_DQ3/RGMIl1_RX_CTL/USBL_D4/HPS_GPIO22
P ENETRX LK 15| NAND DQ4/RGMIIL_TX CTL/USBL D5/HPS_GPI023
P ENET RXCDATAT —Air] NAND DQS/RGMIIL_RX_GLK/USBI_D6/HPS_GPIO24
P ENETRXDATAZ —C1s| NAND_DQE/RGMIIL_RXDL/USBL_D7/HPS_GPIO25
P ENET RXDATAT — g | NAND_DQ7/RGMIIL_RXD2! - HPS_GPIO26
HPE"BOOTSES 572 NAND_WP/RGMIIL_RXD3/QSPI_SS2/HPS_GPIO27
NAND_WE BOOTSEL2/QSPI_S51/ - HPS_GPIO28
Bank 7% 3
HPS_SD_CMD D14 R - 33V AS
HPS—SoDATA S13| SDMMC_CMDIUSBO_DO/ - HPS_GPI036 SDMMC_PWREN/USBO_D/ - [HPS_GPIOS7 M35~ 1ps LTC GPIO
HPS~SoBATA S| SDMMC_DO/USBO_D2/ - /HPS_GPIO38 SDMMC_D4/USBO_D4/ - [HPS_GPIO40 [—ag
SDMMC_D1/USBO_D3/ - /HPS_GPIO39 SDMMC_D5/USBO_DS/ - /HPS_GPIO41 a15—
HPS_SD_DATA ! | X | | x HPS_USB_RESET
HPSSOBATA BLL | SDMMC_D2/USBO DIR/ - HPS_GPIO46 SDMMC_D6/USBO DS/ - /HPS_GPIO42 [aae—Ri20 L e
SDMMC_D3/USBO_NXT/ /HPS_GPIO47 SDMMC_D7/USBO_D7/ - HPS_GPIO43
HPS_SD_CLK
—B12 | oL MMC_FB_CLK_IN/USBO_CLK/ - HPS_GPIO44 SDMMC_CCLK_OUT/USBO_STP/ - HPS_GPI045 25
Bank 7D
HPS_USB_ DATA4 a HPS_USB_DATA(
HPS—USE- 57 S8 | RGMI0_RXDO/USBL_D4/ - HPS_GPIOS VCCIO = 3.3V RGMII0_TXDO/USBL DO/ - JHPS_GPIO1 [~oao—Eo—tSE DA
PeUSE DR 2| RGMIIO_RXDL/USBL_STP/ - HPS_GPIO11 RGMII0_TXD1/USB1_D1/ - IHPS_GPIO2 |~& USEDATE
Nk 5= RGMIIO_RXD2/USB1_DIR/ - HPS_GPIO12 RGMIIO_TXD2/USB1_D2/ - /HPS_GPIO3 |-& TSR FATA
RGMIIO_RXD3/USB1_NXT/ - /HPS_GPIO13 RGMIIO_TXD3/USBI1_D3/ - [HPS_GPIO4
HPS_USB_CLKOUT G4 C6___ HPS_CONV_USB_N
PeUSE DATAT 22| RGMII0_RX_CLK/USBL_CLK! - /HPS_GPIO10 RGMIIO_TX_CTL/- /- HPS_GPIO9 [ £z
RGMIIO_RX_CTL/USB1_D7/ - HPS_GPIO8 RGMIIO_TX_CLK/ - / - /HPS_GPIO0
HPS_USB_DATAS D4
P U= DATAR 25 RGMII0_MDIO/USB1_D5/12C2_SDAHPS_GPIO6
RGMIIO_MDC/USB1_D6/I12C2_SCL/HPS_GPIO7
5CSEMA4UZ3CoN

r
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3,7,19

3,19

15
10

14

GPIO

<C>: GPIO 0 D[35..0
<> GPIO 1 D[35..0

Clock from MAX2 CYCLONE V SoC Clock
[ CLK_FPGA 24
——— Bank 3B
FPGA_CLK1 50 V. AG5 ___GPIO_0 D15
CLK FPGA 24 W 10_3B/CLKOP,FPLL_BL_FBP/DIFFIO_RX_B15P 10_3B/FPLL_BL_CLKOUTO,FPLL_BL_CLKOUTP FPLL_BL_FB/DIFFIO_TX_B21P/B_A _2/DQ3B [~ans —GPIO 0 DId
PG 0 50 v 10_3B/CLKON,FPLL_BL_FBN/DIFFIO_RX_B15N 10_3B/FPLL_BL_CLKOUT1,FPLL_BL_CLKOUTN/DIFFIO_TX_B2IN/B_A_3/DQ3B f[— ——
GPIG 0 D2 W 10_3B/CLK1P/DIFFIO_RX_B23P
10_3B/CLKIN/DIFFIO_RX_B23N
Bank 4A
FPGA_CLK2 50 Y13
CLK UB2 24 R158 0 AAL3 | |O_4A/CLK2P/DIFFIO_RX_B31P
SPIO 150 Y15 | |O_4A/CLK2N/DIFFIO_RX_B31N
PG 1D AALS | |O_4A/CLK3P/DIFFIO_RX_B39P
I0_4A/CLK3N/DIFFIO_RX_B39N
Bank 8A
FPGA_CLK1 50 FPGA_CLK3 50
R159 o gﬁ |0_8A/CLK6P,FPLL_TL_FBP/DIFFIO_RX_T9P I0_8A/FPLL_TL_CLKOUTO,FPLL_TL_CLKOUTP FPLL_TL_FB/DIFFIO_TX_T4P gg
D12 | |0_BA/CLK6N,FPLL_TL_FBN/DIFFIO_RX_TIN 10_8A/FPLL_TL_CLKOUT1,FPLL_TL_CLKOUTN/DIFFIO_TX_T4N
Cio | |O_BA/CLK7P/DIFFIO_RX_T1P
—===- 10_8A/CLK7N/DIFFIO_RX_TIN
SCSEMA4U23C6N
VCC3P3CAD Note:
Place near IC power pin
VCC3P3
Clock Generator 9
<« HPS_CLK1 25
< HPS_CLK2_25 <|o|ol<|o]
1 U15
< CLK_ENET_25 < 0 e
—1 0Q0008
& CLK_UB2 24 SRS~
——F—— >>55> 13 R47 18.2 CLK_UB2 24 Default: 24MHz
CLKO :
e CLK_USB_24 T j - Cika 2 R48 18.2 CLK_USB_24 Default: 24MHz
1 GND CLK_ENET_25 .
w vi % GND CLK2 g R49 182 Default: 25MHz
1 4 - GND CLK3
EN  vCcC
0.1u cLka |22 R54 18.2 HPS CLK1 25 Default: 25MHz
21 onp our |——RLZ 0 63 cLiIN Cike 2T R55 18.2 HPS_CLK2 25 Default: 25MHz
= 25.00MHz 1 & 16 R56 18.2 FPGA_CLK1 50 Default: SOMH
= *—=N XA CLK6 erault: Z
, %‘ e ES R57 18.2 FPGA_CLK2_50 Default: 50MHz
*—=) XB o
7-GM

/Si5350C-B078
I

r
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11
11
11

11

10

10

3,6,19

18
18
18

18

FPGA JTAG INTERFACE

FPGA_TCK U1A
— FPGA _TCK
FPGA_TMS . .
—o>—— CYCLONE V SoC Configuration
FPGA_TDI R169
—D—— K vceap3
K pFReATO Bank 3A Bank 5A
FPGA_TCK
R176 FPCATIS ﬁg? TCK 10_5A/INIT_DONE/DIFFIO_RX_R2p [F2A20
™S
FPGA_TDI
USB Blaster oK FECATEG Wi ToI 10_5A/DEV_OE/DIFFIO_TX_Rsp [2S24
FPGA_NCONFIG DO AB23
C—>»>——— R178 0 EPCO DCLK AAB 10_5A/DEV_CLRN/DIFFIO_TX_RSN/DQIR [-——=
FPGA_CONF_DONE DNI DCLK vio
o Design Note: EPCQ AS DATAO _ AD7 I0_SAICRC_ERROR/DIFFIO_RX_R2N [———
Optional termination resistor c237 R177 EPCQ_AS DATAL _AC6 | AS_DATAO.ASDO/DATAQ AE25
for DCLK T2p K EPC AS DATAZ —ACH | AS_DATAL/IDATAL 10_5AINCEO/DIFFIO_TX_R3P/DQIR [F——->
GPIO S0V oI EPCO AS DATAT —ABG | AS_DATA2IDATA2
CAD Note: DNI AS_DATA3/DATA3
GPIO 0 D[35..0 Place near FPGA DCLK pin EPC CSO VCC3P3
<o = = . ARE | NCSOIDATAS Bank 9A P
- - GPIO 0 D7 4 FPGA_CONF_DONE
GO i 10_3A/DATAS/DIFFIO_TX_B2N CONF_DONE -2 Rias 10K
I0_3A/DATAB/DIFFIO_RX_BIN/DQ1B
50 D8 . _RX_| FPGA_NSTATUS
ADC P00 6 3 10 3ADATATIDIFFIO TX _B2PIDO1B nstatus |-H2 Bt 10K
ADC_CONVST GPIO_0 D5 10_3A/DATAB/DIFFIO_RX_B1P/DQ1B F7 FPGA_NCONFIG R136 10K
< t—— <SPI0 0 D10 10_3A/DATA9/DIFFIO_TX_B4N/DQ1B NCONFIG
ADC SCK 2 I0_3AIDATALO/DIFFIG_RX_B3N/DQSN1B 6
< F— ADC CONVST Ug| I0_3A/DATAL1/DIFFIO_TX_B4P nCE ——“I-
ADC SDO ADCSD0 ADa| |0_3A/DATAL2/DIFFIO_RX_B3P/IDQS1B 10 e
My —— DG SCK Vio | |0_3A/DATAI3/DIFFIO_TX_B6N/DQ1B MSELO |5 MoE
ADC SDI eSO G4 | |O_3A/DATAL4/DIFFIO_RX_B5N/DQ1B MSELL (5 S
< P |0_3A/DATA15/DIFFIO_TX_B6P/DQ1B MSEL2 [~gio—=—MeET
U0 MSELS 7k MSEL
10_3A/CLKUSR/DIFFIO_RX_B5P/DQ1B MSEL4
12C Interface (Clock Generator) ST
vcesps vCeap3
Default Setup MSEL[4:0] = 10010,
AS Fast Mode
vCeap3
vz ® u28 o VCC3P3
vCcC VCC3P3 3 SW10 Q
*—nNcor  §
EPCQ_AS DATAQ EPCQ_AS DATAL o A E
EPCS DCLK g SI(00) SO(101) g Ech AS_DATAZ _R242, DNIAIK I g NCO2 . S'DATAD 3> A p— i mgg 52
EPCQ_NCSO 17| SCLK WP#(102) |77 EPCQ_AS_DATA3 _R243 3@ IK ca0 - 6| NEo3 DATAL A == 10 _wsEL R10
CE# HOLD(103) o1 |1 NCoa DATA2 ~ = VSED RIL
Tov. | Ncos DATA3 g = VSEL R
o e ool ==
. = n = ==
o] 1S25LP064A-JBLE = 1| Neo? =
S25FL128 SW-DIP12
DNI
= R3 D MSEL
R4 D MSEL
RS D MSEL
[R6 D MSEL
R7 D MSEL.
‘tm f‘f‘lw‘h;mlt)zmthyﬁm\clmlm
» oo s sehemtc dsin plte, o usd iuth Toase
[Titie
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u1D U1F u1G
CYCLONE V SoC Power GND GND
VCCINT_FPGA VCC3P3
o o
a1 AAL0 % GND GND 2(:557 Eig GND GND $80
K13 ] vce VCCPD3A — 51 | G\D GND [Fa&7 ®20 | GND GND [z
Kis] Vce AAL4 F5| GND GND [AH10 3| GND GND [
vce VCCPD3B4A [~A513 Ng | GND GND 2R20 Ra| GND GND [
i1 ] vce VCCPD3B4A [~aB76 pg | GND GND 5 via | GND GND (13
T2 ] vce VCCPD3B4A [~aB1g F2 | GND GND GND GND (77
14 vce VCCPD3B4A [~aB51 F1 | GND GND o % GND GND [
w5 vee VCCPD3B4A [~25 GND GND 555 5 GND GND {55
Mo | Vee VCCPD3B4A GND GND 555 O GND GND 5z
iz ] Vcc vo1 55 GND GND 557 C GND GND (757
Mis ] VCC VCCPDSA 57 GND GND g3 C GND GND [
Mis ] VCC E10 GND GND g5 5] GND GND [
vee VCCPD8A Vi | GND GND g7 54| GND GND 7
\elo) VCC3P3 AB GND GND C L27 | GND GND [
7] vee H10 AB1 ] GND GND &1T T3] GND GND [
5 vee VCCPGM [~y75—] AF2 | GND GND & 5| GND GND [
2 vce VCCPGM 55— AFL | GND GND & Wa | GND GND
vee VCCPGM GND GND 5715 3| GND GND g
5 vce va| GND GND 5713 5] GND GND g
3 vee 4 VCCA_FPLL VCC2P5 A10 | GND GND 7576 GND GND
5141 vee VCCA_FPLL [& A3 | GND GND 5 7 GND GND [ags5 1
5151 vce VCCA_FPLL [Fu7 113 BEAD FAL | GND GND [§ 5] GND GND sz 1
R5] vee VCCA_FPLL [57 AAL7 | GND GND [E7g 5] GND GND [~y37
R vce VCCA_FPLL [z AA2 | GND GND [ 3 GND GND 75§
Rz | V€C VCCA_FPLL [z AA3 | GND GND [g57 5] GND GND g
R Ve VCCA_FPLL M5 AAQ | GND GND g5 GND GND ago6 1
Ro | VCC VCCA_FPLL [—AA5T VCC_AUX VCC2P5 AB2: GND GND [~E57 GND GND W‘
= vcC VCCA_FPLL o7 gmg gmg E3 gmg gmg Vo
vce
2 vee VCC_AUX Ew L12 5EAD AAg GND GND E; GND GND Xl
T15] VCC VCC_AUX [~Acg AC2 | GND GND [ GND DNU_1 g5
—u26 | VCC VCC_AUX [~AGoT AC3 | GND GND G GND DNU_2 57—
VCC2P5 VCCBAT vce VCC_AUX [~AB715 VCC_AUX_SHARED VCC2P5 AD14 | GND GND & GND DNU_3 [—55—X
T VCC_AUX AD27 | GND GND | 5 GND DNU_4 —Hz
= GND. GND [ 5 GND DNU_5 5
L10_~~~~BEAD b7 VCCBAT VCC_AUX_SHARED F2. L1l ~~~~BEAD Agg GND GND [ 5 GND DNU_6 —u%
AD GND gND H 5 gND DNLL; —Mj
GND ND 5 ND DNU_8 [—71
SCSEMA4U23CEN ﬁé’ GND, GND [H2d 358— GND DNU_9 %
AE16 | GND GND [ 53 GND DNU_10 [
AE1g | GND GND 5 GND DNU_11 [<5—%
u1c Azo | GND GND 55 55 GND DNU_12 57
AES | o anp 2 G O v e
AF2 R - D2
CYCLONE V SoC HPS Power AF3 | GND GND [ R13 | GND DNU 15 (P22
VCC1P1_HPS AGL GND GND 3 R15 GND DNU_16 ﬂUS
o AG17 | GND GND 5 > | GND DNU_17 jAEl
K vee s VCCIOBA_HPS |—222 | OVCC1P5_DDR3 262 ENB SEB X B ENB DNV\LAJ(El? jwzs
[ - - c27 - K11 —1 [TAA2
L VCC_HPS VCCIOBA_HPS [~F57 4 GND 75 NC_2 Fwig
VCC_HPS VCCIO6A_HPS [—z57 GND NC_3 [
VCC_HPS VCCIO6A_HPS 3571
VCC_HPS VCCIOBA _HPS |55 ECSEMAZUS3CEN ECSEMAZUS3CEN
VCCTHPS VCCIOBAHPS Ezzg_‘ i 1 SCSEMA4U23C6N 1 SCSEMA4U23C6N
VCC_HPS VCCIOBA_HPS [~y = =
5 VCC_HPS VCCIO6A_HPS
1o | VCC_HPS Ho8 CYCLONE V SoC Power
Uo1 | VCC_HPS VREFB6ANO_HPS ODDR3_VREF_HPS  \/cc3p3 VCC3P3 ULH
VCC_HPS o o
P27 wo :
K21 VCCIOBB_HPS =579 AA5 | VCCIO3A VCCIO4A Reference pin
VCC2P50 K54 | VCCPDBAGB_HPS VCCIOBB_HPS [—55—1 VCCIO3A VCCIO4A
Moz | VCCPD6AGB_HPS VCCIOBB_HPS [{jig 1 AES VCCIO4A
—p51 | VCCPD6AGB_HPS VCCIOBB_HPS o7 VREFB3ANO VCCIO4A B1
524 | VCCPDBABB_HPS VCCIO6B_HPS [~A557 VCCIO4A [FRE RREF_TL
VCCPD6A6B_HPS VCCIOBB_HPS AAL2 VCCIO4A [Facos 1
VCCIO3B VCCIO4A
E01 VREFB6BNO_HPS 127 2&15 VCCIO3B VCCIO4A [Fampe—1 SCSEMAAUZSCEN ;}34
VCC3P30- VCCPD7A_HPS AG4 ] VcClosB VCCIO4A
£17 c20 VCCIO3B
VCCPD7B_HPS VCCIO7A_HPS [~5ig OVCC3P3 AF12 VREFB4ANO
E14 VCCIO7A_HPS VREFB3BNO —
VCCPD7C_HPS 813 = wi7 =
E13 VCCIO7B_HPS [z = VCCIO5A 3555
VCCPD7D_HPS VCCIO7B_HPS VCCIOSA
119 veeiore_tps L2 VREFBSANO A28
VCC3P3O—E VCCRSTCLK_HPS D6
VCCRSTCLK_HPS VCCIO7D_HPS (55 £7
VCCIO7D_HPS VCCIO8A T
vee_AuXo———HZ 1 yeopi pps VREFB7A7B7C7DNO_HPS L_l_ VREFB8ANO |22 e R e e e o
SCSEMA4U23C6N SCSEMA4U23C6N DEQ-Nano-SoC Board
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FPGA VCCINT

VCCINT_FPGA

C170 c187 C186 C166 C168 Cc147 C148

0.01u 0.01u 0.01u 0.01u 0.01u 0.01u 0.01u 0.01u

10V 10V 10V 10V 10V 10V 10V 10V
J__

VCCINT_FPGA

Cc188 C190 C172 C169 C171 C173 C174 C175

4.7n 4.7n 4.7n 4.7n 4.7n 4.7n 4.7n 4.7n

10V 10V 10V 10V 10V 10V 10V 10V
_L_

VCCINT_FPGA
o)
c191 c192 C149 C151
47n 47n 22n 22n
—|_16V TIGV T6v T6v

VCCINT_FPGA
o

C150 C193 C194
0.1u 0.1u 0.22u =
6.3V 6.3V ov
VCCINT_FPGA
Panasonic T[Panasonic
6TPE100MPB | 6TPE100MPB

VCC1P1_HPS
Qpanasonic
leTpE100M
_l+c19s C189 €208 C185 C145 C146 Cl144 C164 C143 €160 C165 C163 C162 C161
~T~100u 1u 0.47u 0.1u 47n 22n 0.01u 0.01u 0.01u 0.01u 0.01u 4.7n 4.7n 4.7n
6.3V 10V 6.3V 6.3V 16V 16V 10V 10V 10V 10V 10V 10V 10V 10V
vecaps HPS VCC3P3 (BANK 7)
Panasonic
6TPE100M]
c110 C128 C129 C115 Clll place one 0.1uF cap
100u 1u 22n 0.01u 0.1u 0.1u :
6.3V 10v 16V 10v 6.3V gav Close to J20/G23 pin
_L_
vecsps FPGA VCC3P3 (BANK 3, 4, 5, 8)
Panasonic
c113 c223 c213 C224 C226 C216 C124 €209 C215
100u 2.2u 0.47u 0.22u 0.1u 47n 22n 0.01u 4.7n 4.7n
6.3V 6.3V 6.3V 10V 6.3V 16V 16V 10V 10V 10V
_L_
VCE&PS HPS VCC2P5 (BANK 6) for VCCPGM
VCCA_FPLL VCCBAT VCC3P3
€205 C141 C157 C159 C156 C138 C142 o Q
——10u 0.47u 0.1u 47n 22n 0.01u 4.7n p
6.3V 6.3V 6.3V 16V 16V 10V 10V
c211 c177 c114 C222 C152 c214
4.7n 0.01u 0.1u 22n —/—0.1u 4.7n
—3 10V 10V 6.3V 16V 6.3V 10V
VCC_AUX_SHARED VCC_AUX
veeips pprs HPS 1.5V (BANK 6) -5 >
Q Panasonic p
STPE330MAZB
c127 c125 C225 c123 c112
+C155 c22 c207 C139 c221 c158 ——=4.7u 1u 1u 0.01u 0.1u
30u 4.7u 0.47u 0.22u 0.lu  ——47n 6.3V 10V 10V 10V 6.3V
2.5V 6.3V 6.3V 10V 6.3V 16V

C108
0.01u

C120
0.01u
1ov

C122
0.01u
ov

C121
0.01u
1ov

(]

C183
4.7n
ov

C126
4.7n
1ov

1

I H

I~

0

—
1

ST TR

2n
16V 16V

C210 C184

22n
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VBUS_VCCS VC((:):%P?; U218
VBUS_VCC5 FX2_PA2 FX2_PB1
3 U8 BGFAGE ? 10_B1_B1 10_B1_Hg | BGPE3
ca2 L2 fvee X PAT &7 10B1C1 10_B1_J3 35 B ScL
0.1u c52 — |2 FX2_RESETn FX2_FLAGA p1 | |0-BLC2 10_B1_J4 FX2_PD6
3 16V L1 RESET FXoPA3 Dz 10_B1D1 10_B1_J5 FX>PD4
Mini-USB-B 6V 1 X2 PA4 D3 | 1981 D2 10_B1_J6
= GND R69 5 10_B1 D3 10_B1238 55— Fx2 SLWRn
FX2 D N ) 81C29G 100K FX2_PB4 »Fi|'0BLE3 10_B1_J9 FX2_SLRDN
FX2 D_P = FX2_PAb F2 | |0-BLFL 10_B1_K1 FX2_PD7
= FGPa2 == 10_B1_F2 10_B1_K2 FX>PD5
U7 > FLAGE G171 I0_BI_F3 10_B1_K3 FGPAE
1 = VCC3P3 FX2 PBO G2 | /0_B1 G1 10_B1_K4 E Blaster TDO
D+ |2_ veeses FX2_PAL Ga | '0_B1 G2 10_B1 K5 JTAG Blaster TMS _
GND_ D- o Place Near CY7C68013A __FX2 PBS i | 10-51.G3 i KS [[K7___JTAG Blaster_TOI
CPDT-5VOC-HF R206, 10K USB_DISABLE n_H4 | |0-B1_H1L 10_B1 K7 "Kg JTAG_Blaster_TCK
= T = R 7| 10_B1_H4 10_B1_K8 [k1g Ro5T 5
cs8 | css | cs7 | ceo | ce1 49 c248 | co54 10_B1_H7 10_B1_K10
R25 im ——0.1u 0.1u 0.1u 0.1u 0.1u 0.1u 0.1u Design Note:
16V 16V 16V 16V 16V 16V 16V Plase assign USB_DISABLE_n to Weakly pull-up EPM570GF100C5N
USB_DISABLE_n Not use.
/ ); Cc24 || _47n = u21C
[ s0v FX2_SDA __ R65 0 MAX SDA ) HPS_WARM_RST_N
JTAG_TX
VCC3P3 JTAG RX : 10_B2_Al1 10_B2_C3 Hgi
o u1e Vel x] A3 | 10_B2_A2 10_B2_C4 (x5~
*—22 10 B2 A3 10_B2_A6 [FE75<
— FX2_RESET! B2 _B2
B; AvCC RESET ’ESFXTLH R73 K %— 10_B2_A4 10_B2_F10 —E%<
Avee SCLI"Gg_Fx2 SDA R64 K LED_CONF_DONE N_Bg |10 B2 A7 10.B2 F9 "p157  Roog
Gl SDA — — —  _pio]'0.B2.B8 10_B2_B10 [—¢ '\/\_{;\“
A5 | VeC B7 FX2_WAKEUP *=5g 10_B2_D10 16_B2_E8 [~&15%<
+—8= Vce WAKEUP f———————— X—357 10_B2_D9 10_B2_C10 55 Rooa 0 JTAG TRST
[_cs|Vee H7__ FX2 FLAGA SAIOR[IO”B2_A9 O_B2. D8 |5 NI
E7 | VCC CTLO FG7 FEX2 FLAGB W 10_B2_A10 10_B2_B6 T<
Eg | VCC CTLl MR8~ FX2 FLAGC W 10_B2_B2 10 B2_E9 W
vee i % Ba|!0-B283 10.B2 A8 ["As—Ro05, . 0 FPGA_NCONFIG
EL ominus RDYO (AL 2X2 SLRDn Hﬁ :g_gg_gg ‘lg_Bszz_ég L8 "
CLK_UB2_24 CLK_MAX_24 FX2_SLWR _B2 | . B2 FPGA_CONF_DONE
R78 Wllo E2 | DpLus RDY1 (2L - % 10_B2 B9 10_B2_G9 gqo R225 9
USB_IFCLK G2 B2 10 UB2 CLK OUT Tcg|l0B2Co 10 B2 G10 5> Rppg 0 HPS RESET N
R72 10 UB? CLK ¢1 | IFCLK CLKOUT W, X—pg7110_B2_C8 10_B2_H9 [—H7g
S| XTALIN X—=-— 10_B2.B7 10_B2_H10 [~330X
*—5~ XTALOUT *—=— 107B2_C7 10_B2_J10 =X
CAD Note: R71 G8 H3 FX2_PBO
Place near XTALIN pin 0 FX2_PA *G6 Eﬁg §§2 F X EPM570GF100C5N
DNI FX2_PA, F8 HA X
FX2_PA | EA PB2 |52 FX
FXZPA E5| PA3 PB3 [ FXoPB
c59 FX2_PA! G| PR PB4 IG5 FX2_PB5
33p FX2_PA c7 | PAS PB5 "Fg5 FX2_PB6 VCC1P8
50V FX2_PA G| A PB6 "M Fx2 P8/ U21A [}
P PA7 PB7 [ ——— 0210
= H2 A8 FX2/PD cs c6
RESERVED ' PDO ["a7—Fx2 pD MAX_SDA 7 K9 FX2 RESETn E6 | GNDINT  VCCINT 77
21 . Pg; S FX>PD ——————— "N DEV OF DEV_CLRn f——————— = gNDINT VggINT =1
P FX C_USB_MAX_TCK E USB_IFCLK NDINT VCCINT vCCsP3
F2 1 AGND PD3 Q 50 —CUSENACTIS H3 y ek GCLKOp ¢ 5 PE HS f GNDINT vEeiNT [FHE
s « CLK_FPGA_24 H PD4 I7; FX2_PD5 C_USB_MAX_1DI Hz || TMS GCLK1p [€F CLK_MAX 24 D5 E4
S A gmg Egg c FX2_PD6 C_USB_MAX_TDO glo ggtgg E10___UB2_CLK OUT D7 gmg:g xgg:gi G4
CLK_UB2_24 2 X2_PD7 VCCeaP3
6 —D»>—— 541 ono PO7 [ Es fenoio  vccior |28
= GND GNDIO
o7 | SNp EPM570GF100C5N 651 2o veeioz |24
JTAG Interface D8 | GND CT{ GNpDIO VCCI02 E?
off-page, to JTAG Chain S
(off-pag ) CY7C68013A-56BAXC RNL 0 vecioz
1 « JTAG_Blaster_TCK FX2_PDO 8 C_USB_MAX_TCK
CCF——rrr— FX 7 _C_USB_MAX_TMS EPM570GF100C5N
i « JTAG_Blaster_TMS FX2_PD. 6_C_USB_MAX_TDI
SO VBUS_VCC5 R39 10K . EX2 WAKEUP FX2_PD: 5 C_USB_MAX_TDO
JTAG_Blaster_TDO
u < F—— — vCeaps vceaps vccips
11 > JTAG_Blaster_TDI ?gg géﬁ Place near MAX Il Place near MAX Il
16V
s (P IAe TRST 0266 c274 c265 | c276 c270 | c275
0.1i 0.1u 0.1u 0.1u 0.1u 0.1u
= = 16V T 6v 16V | 16V 16V | 16V
FPGA Configuration Veesps
7 4 FPGA_NCONFIG Q LED12 LEDG VCC3Pr3 VCC3p3 = = =
T HPS_USB_RESET R9R 120 2 A% 1 JTAG RX J8
; « FPGA_CONF_DONE 514 Oy — 1 bt R20 1K C_USB_MAX_TCK . N
SO HPS_ENET_RESET_N LED11 LEDG C_USB_MAX_TDO Nasic] ‘Conyright () 2017 by Terasle nc. Tehwen.
51517 L RIA A 120 2 A1 JTAG TX R195, 1K C_USB_MAX_TMS 3 4 ; o gt i homat sein cuplcated,o used withou the prior Torasic.
HPS Reset 17 () CODRESETN bt —9° 6 D_XD—X e
C_USB_MAX_TDI A DEO-Nano-SoC Board
517 S HPS_WARM RST N 17 ) KEY _COLD RESET N LED10 LEDY = 9 10
' > % RY 560 2 N// 1 LED_CONF_DONE_N DNI CPLD ISP [Eize | Document Number eV
517 [ PSRESETN 17 Q) KEYWARM_RESET_N CPLD ISP B USB Blaster II Do
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10

10

10

10

USB Blaster

|:>> JTAG Blaster TCK
:>> JTAG_Blaster TMS
|:>> JTAG Blaster TDO
K1 JTAG Blaster TDI

FPGA JTAG INTERFACE

<:' FPGA_TCK
FPGA_TMS
<

FPGA_TDI
< -

FPGA_TDO
S

HPS JTAG INTERFACE

pHPSTCK
(- HPs ™S
«—Hes.TOl

[y HPS.TRO

VCC3P3 VCC3P3

JTAG Chain

F2152,,\/\6?\?I

Rlez\/\df\?l
0

FPGA

R153,

R26 R27 R160, 0

1K 1K
JTAG_Blaster_TDI RISWO HPS_TDO HPS FPGA_TDO

NI

JTAG_Blaster TDO R154, 0 HPS _TDI FPGA _TDI
JTAG_Blaster TMS R163, 0 HPS_TMS R161W0 FPGA_TMS
JTAG_Blaster_TCK R170, 0 HPS_TCK R168, Q FPGA _TCK

JTAG_ Blaster_TDI

JTAG_Blaster TDO

‘Copyight c) 2017 by Terasi nc. Tahvan.
asic] e

No partof this schematic design

duplicated, or used without the prior

Terasic.
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ev
DO

DDR3_VTT_HPS DDR3_VTT_HPS
Note : [*4 RNS
DDR3 Interface (HPS) you can only swap the DQ signals VCC1P5_DDR3 O R22 2K _HPS DDR3 RESET_N Dvao N3 g 3 :)E )J: QBDEE V11l
4 I HPS DDR3 ADDRI[14..0] within x8 group (e.g. 0-7,8-15,16-23,24-31) 0.1u 5 A R3 CA ﬁg
on the DDR3 chips HPS DDR3 CK P R13 100 HPS DDR3 CK N H 5 HPS_DDR3_WE
< HPS DDR3 DQ[31..0] P vi [ AN vz 4__HPS_DDR3 ADDRO (V18
Note : you can swap the signals on the OCT resistor array CAD Note: 3 HPS_DDR3_ADDR o7
HPS_DDR3_BA[2.0] (include NC pin) Place close to DDR3 chip 5 2 HPS R3_ADDR13}
[ oo|~~|©o|wn 5 1 = R A V29
HPS_DDR3 DM[3.0] — V25
[ VCC1P5_DDR3 VCC1P5_DDR3 = 51
HPS _DDR3 DOS P[3..0] Q U1l Q U6
« B » B 12 DDR3_VTT_HPS DDR3_VTT_HPS
HPS DDR3 DOS N[3..0] po | VPD VSS 38 b9 | VDD VSS 35 [] [) RN4
< G7_| Vbb VSS Tag G7_| Vbb VSS Tag 9 8 HPS_DDR3_ADDRI
VDD VSS [yt VDD VSS [yt —Pe DR ADDRIIVA
HPS_DDR3_CK_P VDD VSS "mg VDD VSS [Myig | 6 HPS_DDR3_BA e
[ VDD VSS [ga— VDD Vss g3 5 H R3_ADDRI [0
HPS_DDR3 CK_N VDD Vss |5 5| VoD vss & 7 HPS DDR3 ADDRA |2
[ r1 | VDD VSS [ —R1| VDD VSS 5 HPS DDR3 ADDRG V8
HPS DDR3 CKE —Ro | VDD vss g ——ro | VDD VSS < T TPeBoRTRAS V10
[ VDD Vss VDD VsS 0 G T FPS DORT ADDRE V14
HPS_DDR3_CS_N A VvsS A vss B viz
[ A8 | VPDQ VSS g A8 | VPDQ VSS Gg— = 51
HPS_DDR3_RESET_N c1 | VbbQ VSS [— % 1| VPbQ VSS ——4¢ =
[ Co | VbDQ B1 Co | VPDQ B1 DDR3_VTT_HPS DDR3_VTT_HPS
HPS_DDR3_WE_N D2 | VPDQ VSSQ ["gg D2 | /DDQ VSSQ [gg§ [<] [<] RN6
! [ E9 | VPDQ VSSQ o1 ] = M VSSQ o1 9 [, ].8 HPS DDR3 ADDR?
HPS DDR3 RAS N F1 | VPDQ VSSQ [pg F1 | VPDPQ VSSQ [pg 0 7 H R3 ADDRS |28
[ 12| vODQ VSSQ g 12| VDDQ VSSQ [g5 —TP= DR ADDRT V26
HPS DDR3 CAS N Tis| VODQ VSSQ [~gg— 5| VODQ VSSQ [~Eg— S HFeBORTER V24
[ DDR3_VREF_HPS VvDDQ VSSQ ["Fg DDR3_VREF_HPS vDDQ VSSQ [FEg 1 y HPS DDR3 BAO V2L
HPS_DDR3_ODT H1 VSSQ [7G1 H1 VSSQ 761 HPS_DDR3_CS_N_ |22
[ g | VREFDQ VSSQ [gg Mg | VREFDQ VSSQ g5 = oot V19
VREFCA VSSQ VREFCA VSSQ o[r~|©[0] T HPS DDR3 ODTL V17
HPS_DDR3_ADDR! 3 = HPS_DDRS_ADDRO 3 = V15
HPS_DDR3_ADDR p7 | A0 FPS_DDR3_ADDRL P71 A0 51
I HPS_DDR3_CS1_N A P3| AL HPS_DDR3_ADDR2 P3| Al R2L\ ~ 5L HPS DDR3 CSLN .0
H R3 ADDR A2 HPS_DDR3_DQ16 = R3_ADDR3 A2 E. HPS DDR3 DQ DNI
I HPS_DDR3_CKE1 HPS_DDR3_ADDR pg | A3 DQo HPS_DDR3_DQ17 HPS_DDR3_ADDRA pg 1| A3 DQO [7F HPS_DDR3 DQ
HPS_DDR3_ADDR5 P2 | 4 DL HPS_DDR3_DQ18 HPS_DDR3_ADDRS 273 [t DQLI7F HPS_DDR3_DQ:
I HPS_DDR3_ODT1 HPS_DDR3_ADDRG R8 1| A° DQ2 [ H 9 HPS_DDR3_ADDR6 R8 | A° DQ2 [7F HPS_DDR3_DQ
H R3_ADDRY R2 1| A6 DQ3 H 20 R3_ADDRY R2 )| A6 DQ3 ™ A R3_DQ
H R3 _ADDRS T8 | A7 DQ4 M H Q21 H R3_ADDRS T8 | A7 DQ4 Iy H R3.DQ5
HPS_DDR3_ADDR! R3 | A8 DQ5 MG HPS_DDR3 DQ22 HPS_DDR3 ADDR9 R3 | A8 DQ5 7§ HPS_DDR3_DQ6
HPS DDR3_ADDRIO L7 A9 DQ6 HPS_DDR3 DQ23 HPS _DDR3_ADDRI0 L7 A9 DQ6 ™ HPS DDR3 DOQY
HPS_DDR3_ADDR R7 1| ALO/AP DQ7 ["p7 I 24 I R3_ADDRIL R7 1| ALO/AP DQ7 b7, HPS_DDR3_DQ R146, 4.7K__HPS DDRS CKEL .
A R3_A N7 | ALL posNe H 75 A R3_ADDRIZ N7 1| ALL DQ8 [7¢ H R A I 0O
A T3 1] A12/BC n DQ9 7@ i 26 HPS_DDR3_ADDRI3 e, 2/BC_n DQ9 7 H R =
HPS_DDR3_ADDR Ty A3 DQLO[FG: HPS_DDR3_DQ27 HPS_DDR3_ADDRIA T7 1| A13 DR10™E HPS_DDR3_DI
DQIL1 & HPS_DDR3_DQ28 27 DQILL & HPS_DDR3_D! R14 HPS_DDR3_CKE va
HPS_DDR3_CK_P DQ12 [mx N D029 HPS_DDR3.CK_P. J7 DQ12 & HPS_DDR3_DQ
HPS_DDR3_CK N ggﬁ B HPS Q30 HPS_DDR3_CK_N KTL S ggﬁ B! - R3_DQ =
FHPS_DDR3_CKE A HPS_D 31 FPS_DDR3_CKE . A S 5
DQ15 Q Kl Cke DQ15 Q
HPS_DDR3_CS_N HPS_DDR3_CS_N [
HPS_DDR3_RESET_N F3 _ HPS DDR3 DQS P HPS_DDR3_RESET_N T2 S8 F3 HPS_DDR3 DQS PO
WE N LDQS "G5 1PS DDR3 DQS HPS_DDR3_WE N 13| RESET LDQS "G3 S QS_NO
S RAS N nggg C7___HPS_DDR3.DOS, HPS_DDR3_RAS N 33 ) ‘éVTFS '-Bgég C7 S QS _PL
HPS_DDR3_CAS_N HPS_DDR3_DOS, HPS _DDR3_CAS_N RAS HPS_DDR3_DQS_N1
UDQSN 2L Q K3y Cas UDQSN L Q
HPS_DDR3_BAQ HPS_DDR3_BAQ M2
HPS_DDR3_BAL J HPS_DDR3_ODT1 HPS_DDR3_BAL Ng )| A0 J HPS_DDR3_ODT1
HPS_DDR3_BAZ NC1 N R3_CKEL HPS_DDR3_BAZ M3 | BAL NC1 S CKEL
NC2 japb HPS_DDR3_CSI_N BA2 NC2 HPS_DDR3_CSL N
HPS_DDR3_DM2 E7, | om xgi L HPS_DDR3 7011 R150, 240 HPS_DDR3_DMO E7, | om mgi L HPS_DDR3 ZQOL__Rild 240
HPS_DDR3._DM3 ML HPS_DDR3_DML M
D3y Jom NCs M7 N L D3y Jom nes M7 s ML
HPS_DDR3_ODT HPS_DDR3_7Q1 i HPS_DDR3_ODT HPS_DDR3_ZQ00 N
KLy oor 20 |8 Q10 _R2g ,\/\/&O_l_ KLy oor 20 |18 Q00 R115 ,\/\/&O_I_
IS43TR16256A-15HBL = IS43TR16256A-15HBL =
VCC1P5_DDR3 VCC1P5_DDR3
81 0199 c200 | €198 | c202 | cis2 | c233 | c220 c105 | c104 03 01 c102 c100 | c99 | co7 | ciss | cisa | cis3
2.2n 58,30 =—4.7n ——0.014=—0.010=—0.01u 2.2n =—2.2n 2.2n 3,30 5—4.7n ——0.010=—0.014=—0.01u
ov 50v [sov [ sov | sov | s0v | sov | sov 50v | 50V [sov | sov | sov | sov | sov | sov
DDR3_VREF_HPS VCC1P5_DDR3 DDR3_VREF_HPS
o
‘Copyright (c) 2017 by Terasic Inc. Taiwan.
| I I I! his reserved.
! e No part of this schematic design duplicated, or used without the prior ‘Terasic.
18 | c228 | c229 c230 | c197 c131 (:119 ciis | cs7 cos | cis2 fritie
7US=0.4705=0.47u 0.1u =—=0.1u 0.1u 0.470==0.47u 0.1u ==0.1u DEO-Nano-SoC Board
ov | 1ov | 1ov 6V | 16V 16V ov v | 10v 6V | 16V
Bize Document Number
B | HPs:DDR3 SDRAM
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UART Interface
5 <« HPS_UART_RX
5 [ — HPS_UART_TX
5 <« HPS_CONV_USB_N
17 [ — HPS_UART_RESET_N

SD Card Interface
5 <C>: HPS SD DATA|
5 [ — HPS_SD_CMD
5 — HPS_SD_CLK

CAD Note:

USB_UART_VBUS  Place 0.1u near FT232R Chip pin.1 and pin.19
o

R157, 47K __HPS UART RESET N __R167 10K
USB_UART_VBUSO ‘VV—“l' VCC3P3_UART USB_UART_VBUS
Design Note:
BUS-powered & Internal OSC L2 :~~~~BEAD
J4
y12 c227 | c30 c217 | c23 9
HPS UART RESET N LN — 1 0.1u =—4.7u 0.1u =—=4.7u g | SHIELD4
RESET vcelo SHIELD3
19 16V | 63V 16V | 63V 7
2 vee o 7| SHIELD2
HPS UART_RX R45 0 | TEST 16 SHIELDL
ANN— 20 3v30UT == = 5
HPSUARTTX D31 (g 2 ™D | 4| GND
321 RXD 14 FT232 DP <3P
g *—t{ RTS# USBDP = FT555 5N D+
SDLOTWS-TP *—5 ) CTS# USBDM £ o-
R166 10k *—=¢— DTR# 5 VBUS
VCC3P3_UARTO *—— DSR# NC1 [H5— USEE
RXD LEDR %—3¥ DCD# NC2 73—
R165, 120 2 A 1 X R NC3 55 ¢
UART_RXLED 2 NC4 55— R30 M
CBUSO NCS5 [H55—
XD  LEDG UART_TXLED 1 29 C180
R164, 120 2 A1 10 | gggg; 5 o NC6 = ——0.01u c31 || _0au
UART PW EN _ 5}
é CBUS3 S22 Z 1 osCl t%x sov 1T 16v
R155, 10k X——|CBUS4 ©OO<IWOSCOo [—X = =
<<l FT232R
QIS[¥|¥IS
HPS CONV_USB N__R156 0
VCC3P3_SD
RN2
8  HPS SD DATAO
vceap3 VCC3P3_SD 7 S_SD_DATAL
L7 300hm,3A 6 S SD_DATA2
4 5 HPS SD_CMD
ces | ce3 10K
4.70 ==0.1u R77 10K HPS SD DATA3 _ R76 16K |1
63V | 16V V5N
VCC3P3_SD
Q J11
° HPS_SD_DATA2 /
HPS_SD_DATA3 DAT2 -
HPS_SD_CMD DATS £
=3 cvMD 3
vee
HPS SD_CLK
2y ciK 2
HPS_SD_DATAQ 7| VSS 2
HPS_SD_DATAL g | DATO @
| DAT1 o
Al o« [N e
U20 U22 U24 s feo 9o 2
¢ g g g ¢ ¢ cp2 22
ol
=
<
D5V3U2U ESD5V3U2U D5V3U2U BTasic] oy brTemse e Tahen
DNI DNI DNI -

Torasic.
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UBS PHY Interface (ULPI)

HPS USB DATA[7..0;
) S AR 1A T
<« HPS_USB_CLKOUT

« HPS_USB_NXT
(——}HPS.USB DR
[y HPs Uss sTP

CLK_USB_24
Coysez

HPS_USB_RESET
S

HPS_USB_RESET_N

HPS USB _RESET N

VCC3P3_USB USB_VDD USB_VDDA vces
Lo [¢) o [e)
~
T00ohm, 1.2A
c77 | co3 | co6 | cso | css crg | c79 | cos c3 co4 ci4 | co C116
4.7u 0.1u ==0.1u 0.1u 0.1u 4.7u ==0.1u 0.1u 4.7u 0.1u 2.2u =—2.2u 0.1u
63V | 16V | 16V | 16V | 16V 63V | 16V | 16V 63V | 16V v | 1ov | 16v
vees
USB_VDD vces USB_VCC5
u7
VCC3P3_USB USB_VDDA 4 5
RIS VIN vouT
4.7K c5 _|+C6
0.1u 100u
16V | 63V
ol lolo| wle| o b
us BelE A’ R FAULT_n = =
VCC3P3_USB 3 2 - -
gepee 28 8 EN GND
==
[ajayala) [aNa) < 31 —j_
HPS USB_DATAQ 24 £99g 89 3  REGEN US203DHG =
HPS_USB_DATAL 23 | DATAO >
HPS_USB_DATAZ 22 | DATAL
HPS_USB_DATA3 DATA2 USB_CPEN
HPS_USB_DATAZ DATA3 CPEN 75 USB_EXTVBUS USB_VCC5 2
HPS_USB_DATAG > EXTVBUS Micro USB-AB
HPS_USB_DATAG ' 5 4 USB_VBUS R13 820
HPS_USB_DATA? DATAG6 VBUS [75 USB_DM Micro-USB AB
DATA7 DM [~ USEDP o
DRSS USB_ID R14 0
D
HPS_USB_CLKOUT _R10 22 4
I T 1| CLKouT 27
FAPS_USB_DIR 2| b X0 55 R131, A0 CLK USB 24
HPS_USB_STP an|| IR I
STP
USB_RBIAS 32 1 R130 CAD Note:
RBIAS g“g 2 0 Place near Xl pin
HPS_USB_RESET 9 33 DNI
R122 RESET PID_FLAG U026 TPD4S012
12K = DNI
USB3300 €106
33p
50V
= DNI
VCC3P3
Q1
HEB050G R99
10k
DNI

r

Copyright (c) 2017 by Terasic Inc. Taiwan.
asic] o e

No partof this schematic design

duplicated, or used without the prior

Torasic.
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Ethernet PHY Interface (RGMII)

HPS _ENET TX DATAI3..0]

HPS_ENET_GTX_CLK

HPS_ENET_TX_EN

HPS ENET RX DATA[3..0]

5 «
HPS_ENET_RX_CLK
5 « —
HPS_ENET_RX_DV
5 « ——
HPS_ENET_INT_N
5 « —
5 I HPS_ENET_MDC
5 < HPS_ENET_MDIO
51017 | HPS_ENET_RESET_N
5 I CLK_ENET 25
vceaps
o
R20 4.7 HPS_ENET_INT_N
Q742Wz,7 APS_ENET_MDC
R203 a7 HPS_ENET_MDIO
[ RsL 47 HPS_ENET_RESET N

ENET DVDDH PHY Address is 00001

7 R173, 4.7K LED2_DUAL_1 R18: 1K
R220W4.7K LED2_DUAL_2 R228, ’\gl‘K
R67 N4I.7K HPS _ENET_RX CLK R197, 1K

— 6N

VCC3P3

o
R80 4.7K__ CLK125 NDO_LED_MODE R79 4.7K
R66 . AZ 4:.7K HPS _ENET_RX DV R196 4.7K
R41 ‘/\/Bf\ﬁ]K HPS_ENET_GTX_CLK R42 m‘ll]K
R61 4.7K  HPS ENET _RX DATAO R185, 4.7K
R60 47K HPS _ENET_RX DATAL RlSA,\/\;\ilIJK
R51 4.7K__ HPS_ENET_RX_DATA2 R183,\/\6[\14I.7K
R50 47K __HPS ENET_RX DATA3 "

ENET_DVDDH
ENET_PLL
ENET_AVDD
ENET_VCCA ENET_DVDDL 110
HPS_ENET_LDO_O SHIELD 1 |18
v 3 <l cRRESE s <Rl ¢ . SHIELD 2 [
O a4 N ITT ITT o GNDL '
= [aya) [ayayayayayal [aya)a) [ayaya) |
& o9 9909589 gggc gag 9 L—Ew GND2 LEDG+ RE8 220
a =z cbobba zzz2 333 2 —
a8 =
>
2 2 MDI_HPS PO 2
HPS_ENET_GTX_CLK 24 TXRXP_A 73 MDI_HPS_NO 3| MD(O)+ 12 LED2 DUAL 2
GTX_CLK TXRXM_A MD(0)- LEDG- [F—————
HPS_ENET_TX_EN 25 5 MDI_HPS_P1 4
TX_EN TXRXP_B [~ MDI_HPS_NI. 5 | MDD+ 13 R43 220
HP % DATA 19 TXRXM_B MD(1)- LEDY+
HP X_DATA. 20| TXDO 7 MDI_HPS_P2 6
HPS_E X_DATA 21| TXb1 TXRXP_C 75 VDI_HPS_N2 7| MD@2)+
P ENET TX DATA 55| TXD2 TXRXM_C MD(2)-
TXD3 10 MDI_HPS_P3 8 14 LED2 DUAL 1
TXRXP_D |7 R, 5 5| MDE)+ LEDY- [Fr———————
HPS_ENET_RX_CLK 35 TXRXM_D MD(3)-
RX_CLK/PHYAD2
HPS_ENET_RX_DV 33 | o DVICLK125 EN
| | LED2_DUAL 1 x
el oo |- 82075-810X4372
HPS_ENET_RX_DATA0 32 15 LED2_DUAL_2
HPS ENET RX DATAT 31| RXDO/MODEO LED2/PHYAD1
HPS_ENET_RX_DATA2 28 | RXD1/MODEL
HPS_ENET_RX _DATA3 27 Eiggmgggg
iSET |18 RBEA N N2IK ||
CLK125_NDO_LED_MODE
HPS ENETNT N gé CLK125_NDO/LED_MODE
APS_ENET _RESET N 224 LN
RESET_N o led8 R82 0 CLK ENET 25
HPS_ENET_MDC 36
— | MDC R83  CAD Note: 1
HPS_ENET_MDIO 37 0 Place near XI pin
MDIO o DNI
& 4
2 8 2 20
> > % 9
KSZ9031RNX o) ™ @
3 | <
VCC3Ps ENET_AVDD vCC1pP2 ENET_VCCA
L18 L15
LYY
1000hm, 1.2A 1000hm, 1.2A ENET_AVDD VCC1iP2
C255 C239 c267 C251 €250 C240 Qs
0.22u 1u 10u 0.22u 1u 10u
50V 10V 6.3V 50V 10v 6.3V
A03415
== = DNI
HPS_ENET_LDO_O
vcesps ENET_DVDDH VCC1P2 ENET_PLL
L20 L19 T
OAAL"
1000hm, T.2A T000hm, 1.2A
C258 C259 €269 c257 C256 C268
0.22u 1u 10u 0.22u 1u 10u
50v 10V 6.3V 50V 10V 6.3V
VCC1P2 ENET_DVDDL
L14 T
1000hm, 1.2A
c241

C243

0.22u 1u
50V 1ov

VCC3P3

VCC3P3

‘Copyright (c) 2017 by Terasic Inc. Taiwan.
[Las1C] e e
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5 | 4 | 3] | 2 | 1
. .
Digital Accelerometer
VCC_Gsensor
VCC_Gsensor VCC3P3
Accelerometer Interface Tie CS_n to high to 12C mode only -
HPS_I2CO_SDAT
5 < c264 | C263
s « HPS_I2C0_SCLK 1u 0.1u R186
S 25v 16V 2.2K R192 R193 § R191
s < HPS_GSENSOR_INT 10K 22K < 2.2K
C——FH—r—- = = NI
VCC_VS 419
a 4 R58 o HPS_12C0_SCLK
VDD SCL_SCLK R59 0 HPS_12C0_SDAT
R198 20K GND SDA_SDI_SDIO
VCC3P3 VCC_Gsensor EANG RESERVED SDO_ALT_ADDRESS
- GND RESERVED_1 [ R 0
T L16- v BEADT 121~~~ BEAD 6 | GNP NC 75—
7] Vs INT2 HPS_GSENSOR_INT
€260 c261 | C262 CSn INTL
1u ——4.7u ==0.1u ADXL345
25v 6.3V | 16V R190 § R189
22k < 2.2K
DNI
Default : I2C Address 0xA6/0xA7
LTC Interface
HPS_I2C1_SDAT
5 S>—
HPS_I2C1_SCLK
5 o> ——— VCC3P3
HPS_SPIM_MOSI c76
5 _SPIM |
e T — LTC 2x7 Connector 0.1
s (pHPS_SPIM_MISO 16V
HPS_SPIM_CLK =
5 —>——— vces vcesps -
HPS_SPIM_SS 317
s [Cyfessemss 7 g
HPS_LTC_GPIO 2 SCK_SCL R R103, o SCK_SCL
5 L o>—— Miso Con vCCap3
MOSI_SDA
HPS 12C1_SDAT___R106, 0___HPS_12CL_SDAT R 10 R104, o
HPS_2C1_SCLK __R107, 0 __HPS_I2CL_SCLK R 1 2
T 14 HPS_LTC_GPIO_R _R105, 0 __HPS_LTC_GPIO cs1
NN 0.1u
= 2x7 Header 16V
vcespap-R1L6 0 w
VCC3P3 16 [vr 2 HPS_SPIM_MOSI
MOSI_SDA 4 | comi 0,7 NCT
W Noi| 3 HPS 12C1_SDAT
5 HPS_SPIM CLK
SCK_SCL 7 | com2 y’ NC2 VCC3P3
R112 A N0z | 6 HPS 12C1 SCLK
10K 11_HPS_SPIM._MISO
DNI MISO 9 | coms ¥ NC3 C86
e O | COMS
a_No3 | 10 0.1u
T4 HPS_SPIM_SS 16V
CSn 12 | coms ¥ NC4 s L
A_NO4 —
HPS_LTC_GPIO __ R113, o CODEC_SEL 10w oveeses
15 OM=NC
8 EN  H.com=NO t!ﬂ! th;mmnmmmrm
GND - = " duplicated, i Torasic.
= TS3A5018 [Title
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HPS Cold Reset
5.10 S HPS_RESET N
5,10,15,17 :'w
13 <« HPS_UART RESET N
1 1 HPS_USB_RESET_N

51014 ) HPSUSBRESET

510,1517 < HPS ENET_RESET_N

HPS Cold Reset

VCC3P3 VCC3P3
R212 c278
100K 0.1u us1
—— COLD_RESET N HPS_RESET_N
DNI 16V 23 ppp— L R213, 0
R214, 0 HPS ENET RESET N
KEY_COLD_RESET_N 3| 1 R215
KEY4 MR GND =] % 100k R216 0 HPS UART RESET N
3 UICB11G—+AD4 = NN
R217, 0 HPS USB RESET N

10 3 COLD_RESET N
10 - KEY.COLD RESET N
10 ) KEYWARM_RESET_N

HPS Warm Reset
510 e HPS_WARM_RST_N

HPS Key and LED
5 <« HPS_KEY

s [y HPSLED

HPS Warm Reset

47K HPS WARM_RST N

VCC3P3 VCC3P3
R209 c277
100K 0.1u uso
DNI v L4 [ e L2 R210,
KEY_WARM_RESET_N =
= 3 VR GND —_ll ?g&é

UIC811G-+-AD# =

HPS User Button

VCC3P3

R208
100K

HPS_KEY

C273

HPS User LED

LED13 LEDG
2 1

HPS_LED R96 330

g

.|||_
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ADC

ADC_CONVST
o

ADC_SCK
o

ADC_SDO
< -

[—yADC.SDI

vces _/
T L22 300hm, 3AT
A~

VCC3P3

R238,
VCC5_ADC

\Yele:

DC |T| VCC5_ADC

5 A
c286 | C285 €290 C295 | C204
i i 10u 0.1u 0.1u 10u 0.1u
Analog input interface oy T aev Ty va Ilsv
19 — S 7.9 1 1 = 1 1
u32 i i & a el ) :
19 :>: Arduino_VREF
o ol 2|3
g4 ¢ o
[a] (o] <<
ADC_INO R236, 49.9 ADC_CHO 22 | CHO
conv | 14 ADC_CONVST
ADC_IN1 R235, 49.9 ADC_CH1 23 | cHL
ADC_IN2 R234, 49.9 ADC_CH2 24 | cH2 SDO 17 R237 100 ADC SDO
ADC_IN3 R233 49.9 ADC_CH3 1| cH3
SCK 16 ADC_SCK
ADC_IN4 R232, \ 499 ADC_CH4 2| cHa LTC2308CUF
ADC_IN5 R231, \ 499 ADC_CHS5 3| cHs sDI 15 ADC_SDI
ADC_IN6 R230, 49.9 ADC_CH6 4 | cHe
REFCOMP| 8 ADC REFCOMP
ADC_IN7 R229, 49.9 ADC _CH7 5| cH7
6 | com VREF | 7 ADC VREF R97
4.99K
c283 | c282 | c279 | c280 | c287 | c288 | c291 | €292 ADC_DC, BIAS
in in in in in in al alala o [a)
50V 50V 50V 50V 50V 50V 50V 2| Zz[z| 3 3
O 9910 €296 €298 | €297 § R98 C73
= = = = S5 = = = g =100 ==01u ¢ 4.99K 1u
IR ]t & v | 16v 10v
ADC_CHO
c284 R240) 0__ADC_DC BIAS Arduino_VREF = =
In N8N
50V
ADC_CH1 DNI R239
0
ADC_CH2
c281
1n =
50V
ADC_CH3 DNI
ADC_CH4

C289

1n

50V
ADC_CHS5 DNI
ADC_CH6

C293
n

1
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3,6,7

3,6

18

18

GPIO

<C>: GPIO 0 D[35..0
< GPIO 1 D[35..0

Arduino Digital Interface

<C>: Arduino_IO[15..0]
Arduino_Reset_n
>

Analog input interface

ADC IN]|
- LA R
Arduino_VREF
< t+—"——

GPIO 0 Header

IP1
Clock_in GPIO_0_DO 1 2 GPIO_0_D1
Clock_in 00 D2 3|l 2[3 Gl 3
GPIO_0_D4 5|3 4 GPIO_0_D5
GPIO_0_D6 715 6 GPIO_0_D7
GPIO_0_D8 ; 13 0 GPIO_0_D9
veeso C 0 1 125 GPIO_0_DI1
GPIO_0_D12 13 14 GPI0_0_D13
GPIO_0_D14 15 16 GPI0_0_D15
GPIO_0_D16 9 |17 18175 GPIO_0_D17
GPIO_0_DI8 119 2053 GPIO
GPIO_0_D20 23 |21 225z GPIO_0_D2
GPIO_0_D22 25 |23 24136 GPIO_0_D2.
GPIO_0_D24 27 23 gg 28 GPIO_0_D25
9 30
VCCIPO—op5 576 1129 303 GPIO_0_D27
0, 8 33 |31 323 G
GPIO_0_D30 35 |33 3436 GPIO_0_D:
GPIO_0_D32 37 g? gg 38 GPIO_0_D.
GPIO_0_D34 GPIO_0_D!
39 |37 38 [Ta0 5
GPIO 1 Header
P7
Clock_in GPIO_1 DO 1 2 GPIO 1 D:
Clock_in [¢) 2 3! 27
GPIO_1_D4 5|3 4 GPIO_1_D!
GPIO_1_D6 7 ? g GPIO_1_D
GPIO_1_D8 0_1 D9
9 10 ?
VCC50. — 3 1112 53 GPIO 1 D11
GPIO_1 D12 13 14 1736 GPIO_1 D13
GPIO_1_D14 15 16 g GPIO_1_D15
GPIO_1D. 9 |17 18750 0 7
GPIO % 4)7m G 9
GPIO_1_D2| 23| 2L 22157 GPIO T
GPIO_1_D22 25 |23 24136 GPIO_1_D23
GPIO_1_D24 27 23 gg 28 GPIO_1_D25
29 30
VCCIPI0O—op5 1 p76 312 30|32 GPIO_1_D27
[} 8 33 |31 3213 0 1.D29
GPIO_1_D30 35 |33 3436 GPIO_1_D3L
GPIO_1_D32 37 g? gg 38 GPIO_1_D33
GPIO 7 0_1.D35
39 130 40 22
ADC Header
vces
J15
ADC_INO
b—
ADC_INT 1 2 ADC_INZ
B ADC N2
ADC_IN3 3 » ADC_INZ
ADC_IN5 g g ADC_IN6
ADC_IN7
9 10

2x5 Box Header

VCC5
JP4
Arduino_|012
_— . d
Arduino_|O13 1 2 b Arduino_I011
Arduino_Reset_n 3 4
e P
HEADER 2x3 =
DNI
VCC3P3

Arduino_|O14
Arduino_lO15

Arduino_Reset_n

R40
10K

Arduino_Reset_n

Arduino UNO Rev3

Arduino_lO15
JPS Arduino_|014
Arduino_VREF

Arduino_I013

Arduino_lO12
Arduino_|O11
Arduino_lO10
Arduino_|09
Arduino_|O8

Arduino_IO7

HEADER 6

N scL
; SDA
3
4 SCK
2 MISO
8 MOSI
: ss
9

HEADER 10
1
2
3
4
5
6
7
8

HEADER 8

Pin.1

Arduino Pin out

Pin.T [ ]

Jea [

pin.1[ ]

- -

=3 -
B

- Jee ||
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KEY
« | KEY[1.0]

SWITCH

<:I SW[3..0

LED

|:>: LED[7..0]

\elexlx] \elexlx] vceaps
R90 R89 ca271
100K 100K 0.1u
16V
u29
1. v 8 R244, 10K KEYO
Zl6np vee |2
TACT SW TACT SW 31, oy 14 R245, 10K KEY1
SN74LVC2G1
VCC3P3 VCC3P3 VCC3P3
(o) o) ()
RN3 SWO SW2 Sw3
W 8 14 14 14 14
W 7
W. 6
W, 5
5 5
120 [ -1
SLIDE SW sw — SLIDE SW — SLIDE SW —
RN7
LEDO 8
—LED 7
_LED 6 LED2 LEDG
LED: 4 5 2 Vil
120 LED3  LEDG
2 ez
LED4  LEDG
2 A1
__LED4 8
LEDS 7
LED6 6 LED6  LEDG
LED7 5 2 Y

120

LED7  LEDG
2 A1

r
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1
PCB
DC 5V Power Input
vces
Ji4  DC_5V Overvoltage Protection
1 . Q3 Threshold Voltage : 5.45V 5 2 MPB-3250-DO
2 > A03415 9e [ AO3415 ovees
~ 3 [ 161 AL
c92
R142 R145 47u
30K 330 R141 10V
100K
R91
R148 6.8K Q4 120 =
lj HEB550G DNI
R129 o
30K
R128 LED8
6.8K NLEDB
“ONI
—
Ramp Time
Tsoft-start = 1 msec
1.1v / 3A
vces u10
7 ‘
4N (- w1 VCC1PL
Ezo Em Ezs Eze Exm—% gw% 1 L1 Panasonic
= = 2R5TPE330MAZ
(T }VCCIPL PGOOD 22 o o how o R33 | 2 g e 1~ OVCCINT_FPGA
e - - 330nH E
ov
c39 _|sc12 | cire VCCIPL_HPS
VCC1P1_PGOOD 16 —=22p 7~330u=—=100u
PGOCY o 25V | 63v
R35 %g RUN vrs (28
TRACK/SS
EOUR 2 RT/SYNC [
o =
91 < DDR 1
174 MopE o
vees 2 2
[ONN]
2] a
o] o] LTCSBIZEUDCHTRPEF
MHL MH2 MH3 MH4
FID12 FID7 FID8 FID11 FID1 FID6 FID2 FIDS FID4 FID9 FID3 FID10
tm f‘?z'\'lmlt)zmTDysz\clm.nm
L ! b — Terasi.
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.

Ramp Time
Tsoft-start = 1 msec

3.3v / 3A
vees u9
? 4 VCC3P3
“ o w1 VCC3P3 3
PVINZ s L L ...
|« g 6TPE100MPB
13 | pVINDRV swa 2 1~ 2 . ‘
470nH - o
DNI R23 c15 +c17 _|sc196 [c18
100K 16 165K 6.3V —T~6.3V =—6.3V
PGOOD 22p 100u| 100u [LOOU
VCC1P1_PGOOD
BRAL %g RUN vre 8 1
5| TRACKISS Ro2
RT/SYNC 210
[a]
190 ih 2 oorfet ?622«
17 )
MODE o o o
=4 z
SR LEDY
VY eos
[TC3612EUDCHTRPBF X
o
VCC1P1_PGOOD 21 =
Ramp Time
Tsoft-start =1 msec
2.5V / 3A
vces u13
T 4
14 f oo A VCCe2Ps
|§38 E37 E33 E34 POty f2 | Fm L6 Panasonic
PVIN_2 SW_3 o O 6TPE100MPB
B pvin DRV. SW_4 2 1 2 2 OVCC2P5
ou fou hou fou . L i B
ov__hov_ fiovhov oy
DNI R180 C238 L Ca4 [cas
R31 100K 16 165K =— 6.3V =—6.3V
VCC50 PGOOD
VCCIP1_PGOOD R32 . O 15 18 2P 000 T
BRA S5 RUN VFB 1
5| TRACKISS
RT/SYNC -
[a]
19 iH 2 oorpd o
g .
17y mopEe o
z
[U]
['%

L

r
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5 | 4 | 3 | 2 | 1
9V /1A Ramp Time = 0.8msec
VCC2P5 vceip2 VCC1P2
L8 veey o] u23
1 2 7
D1 VCC3P3 5 INL ouT1
2.2uH 2 » 1 ovecs IN2 ouT2
¢ . ouT3
5y v_conTROL OUT4 cer 68 Re&7
DFLS230-7
75 C69 c70 4 6 2K
U2, ~ R109 1u ——1u SET NC [
Vi S 93.1K ou c74 LT3080
6V 0.1u
SHDN 1 = =
F8 ) ) R207 car2
RT 120K 4.7n
SYNC a 2
z. Ve
ss 2
© R110
o LT3580 20K C83
47p
L 1.8V /1.1A
= - — VCC1P8
Iln 1) U14 Ramp Time = 1.2 msec
= — VCC3P3 ; INL ouTL
- - T IN2 ouT2
ouT3
54 v_coNTROL OUT4 Lo o R194
;‘::6 __i::a 4 ot e k8 2K
LT3080
Ramp Time = 1.27 msec R172 i
VCC1P5_DDR3 180K 4.7n
vcc1p5 DDR3
U4
VCC2P50 ; IN1 ouT1 1
IN2 ouT2
ouT3
VCC3P30 = V_CONTROL OUT4 gl;, 5’7136 R =
E1 2 43 oot NG k8 100u 1K
1u 1u LT3080
Panasonic = VCC1P5_DDR3
= = 6TPEL0OMPB R29 10K
us HPS DDR3 VTT, VREF
VCC2P50 i ouTL vears
8 N2 ST R34 c29 ::036 REG1 0 T
ouT3 REFIN VIN
5y v conNTROL  OUT4 €28 in
—E“ K8 4y seT NG 2u 2| vLpoin pGoop [2—Rd4 100K fii
w | 1 LT3080 = =i | :
3 TPS51200 7 =
—— == Vo EN -
= = DDR3_VREF_HPS
DDR37VTT7HPSD—- o
R133 :0107 DDR3_VTT_HPSO 5 | yosns E'D _ REFOUT 5 LS ~~~~BEAD ODDR3_VREF_HPS
75K 0.01u c212 c27 252 c41
oo o
22u 22u <o 0.1u
|
tm ZTM'LM;;LZVM;DYT:M\EIMTM
L — Terasi.
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