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U1l N
CYCLONE V SoC BANK 3 CYCLONE V SoC BANK 4
CCI:Bank 3A Bank 4A
GPIO_0 D32 Y11 VCCIO = 3.3V Arduino_Reset_n AH7 VCCIO = 3.3V
P60 D35 AAi1 | |0_3A/PR_ERROR/DIFFIO_RX_B7P —————————"" |0_4A/RZQ_O/DIFFIO_TX_B25N
GPIO_0_D10 AD5_| I0_3A/PR_DONE/DIFFIO_RX_B7N Arduino_l06 AGS8 AF18 _GPIO_1_D30
P00 D13 ‘AEg | |O_3A/DIFFIO_TX_BSP/DQ1B —————————"""- |0_4AIDIFFIO_TX_B25P/B_DQ_2/DQ4B I0_4AIDIFFIO_TX_B41P/B_DQ_18/DQ6B [~ ——— =
10_3A/PR_READY/DIFFIO_TX_B8N/DQ1B Arduino 100 AG GPIO 1 D34
ArdoneToT AF15 | |O_4AIDIFFIO_RX_B26P/B_DQ_1/DQ4B 10_4A/DIFFIO_RX_B42P/B_DQ_17/DQ6B ROV T DE
Arduno o7 Uta | |O_4A/DIFFIO_RX_B26N/B_DQ_0/DQ4B I0_4A/DIFFIO_RX_B42N/B_DQ_16/DQ6B P00 b3z
k 3 Arduino o5 U3 | |O_4AIDIFFIO_RX_B27P/B_DQS_0/DQS4B 10_4A/DIFFIO_RX_B43P/B_DQS_2/DQS6B PG 0D
Bank 3B Arduno 03 2G5 | I0_4A/DIFFIO_RX_B27N/B_DQSN_0/DQSN4B 10_4AIDIFFIO_RX_B43N/B_DQSN_2/DQSN6B P01 D
HDMI TX D16 AE4 VCCIO = 3.3V AF7  GPIO 0 D6 Arduino 107 AHg | 'O_4A/DIFFIO_TX_B28P/B_ODT_O 10_4A/DIFFIO_TX_B44P/B_RESETN GPIO T
=F0-05 ‘APz |0_3B/DIFFIO_TX_B9P/B_WEN/DQ2B I0_3B/DIFFIO_TX_B17P/B_BA_0/DQ3B [~ASs —FHDMITX DT ArdTeTo AG10 | '0_4AIDIFFIO_TX_B28N/B_DQ_3/DQ4B 10_4A/DIFFIO_TX_B44N/B_DQ_19/DQ6B ZBo—1D
HDMITX D5 Ab1o | 'O_3B/DIFFIO_TX_BIN/GND 10_3B/DIFFIO_TX_BI7N/IGND [~AETTFOMI T INT AdUnoIOE 'AHo | 10_4A/DIFFIO_TX_B29P/B_DQ_6/DQ4B I0_4A/DIFFIO_TX_B45P/B_DQ_22/DQ6B P61 D
—HDMI TX D10 AEo | |O_3B/DIFFIO_RX_B10P/B_A_14/DQ2B 10_3B/DIFFIO_RX_B18P/B_BA_1/DQ3B [~AET0—FHDOMI TX D8 ArdunoIO10 AF15 | |O_4A/DIFFIO_TX_B29N/B_ODT_1/DQ4B 10_4A/DIFFIO_TX_B45N/GND/DQ6B P61 D33
—HDMITRCLK — Ti1 | |O_3B/DIFFIO_RX_B1ON/B_A_15/DQ2B 10_3B/DIFFIO_RX_B18N/B_BA_2/DQ3B [~T1 HOMI2S0 AU 10 AETo | I0_4A/DIFFIO_RX_B30P/B_DQ_5/DQ4B 10_4A/DIFFIO_RX_BA46P/B_DQ_21/DQ6B P00 DT
HOMIMCLK —U1i | /O_3B/DIFFIO_RX_B11P/B_CSN_0/DQS2B I0_3B/DIFFIO_RX_B19P/B_CKIDQS38 [T FBMISCLK 10_4A/DIFFIO_RX_B30N/B_DQ_4/DQ4B I0_4A/DIFFIO_RX_B46N/B_DQ_20/DQ6B
HOMI X DT> A7 | |O_3B/DIFFIO_RX_B1IN/B_CSN_1/DQSN2B 10_3B/DIFFIO_RX_BION/B_CKN/DQSN3B [—ats—GpI0-0 Do
—HDMI_TX_D14__AFg | I0_38/DIFFIO_TX B12P/B_A_12 10_3B/DIFFIO_TX_B20P/B_A_6 |"App — HDMI_TX_DI17_ Arduino_lO15 AG11 AF20 _GPIO_1 D31
—HDMI TX D22 aEs | |0_3B/DIFFIO_TX_B12N/B_A_13/DQ2B 10_3B/DIFFIO_TX_B20N/B_A_7/DQ3B [ —ArdUnG 1012 AHL1 | |O_4A/DIFFIO_TX_B32P/B_DM_0/DQ4B I0_4A/DIFFIO_TX_B48P/B_DM_2/DQ6B [~“AGa0GPIO T Dod
—HDMI TX D22 AFg | |O_3B/DIFFIO_TX_B13P/B_A_10/DQ2B —————————"""— I0_4A/DIFFIO_TX_B32N/B_DQ_7/DQ4B 10_4A/DIFFIO_TX_B48N/B_DQ_23/DQ6B
AT D11 | |O_3B/DIFFIO_TX_B13N/B_A_11/DQ2B AE12  HDMI TX D1
— DM TX D6 —AEL1 | 'O_3B/DIFFIO_RX_B14P/B_A_8/DQ2B 10_3B/DIFFIO_RX_B22P/B_A_4/DQ3B [~aAB1sHDMI TX D0 —
————————"=="|0_3B/DIFFIO_RX_B14N/B_A_9/DQ2B 10_3B/DIFFIO_RX_B22N/B_A_5/DQ3B |- Arduino 1013 AH12 AG2L  GPIO 1 D19
——————————"""" |0_4AIDIFFIO_TX_B33P/B_DQ_10/DQ5B 10_4AIDIFFIO_TX_B49P/B_DQ_26/DQ7B
HDMI_TX_D15 HDMI_TX_D20 Arduing_IO8 GPIO_1_D22
WDBQE{SS 10_3B/DIFFIO_TX_B16P/B_CASN/DQ2B 10_3B/DIFFIO_TX_B24P/B_A_0/DQ3B ﬁ:gHDW T :g 2| |0_4AIDIFFIO_RX_B34P/B_DQ_9/DQSE 10_4A/DIFFIO_RX_B50P/B_DQ_25/DQ7B %W
—————————"""- 10_3B/DIFFIO_TX_B16N/B_RASN/DQ2B 10_3B/DIFFIO_TX_B24N/B_A_1/DQ3B [ =BI0 0Dz Wia | 0_4AIDIFFIO_RX_B34N/B_DQ_8/DQ5B I0_4A/DIFFIO_RX_BSON/B_DQ_24/DQ7B |-AB33 GRIO-0-DIZ
T — Vi3 | '0_4A/DIFFIO_RX_B35P/B_DQS_1/DQS5B 10_4A/DIFFIO_RX_B51P/B_DQS 3/DQS7B [~AE5GPIO 1 D23
SCSEBAGUZT —GFio G AG14 | '0_4A/DIFFIO_RX_B35N/B_DQSN_1/DQSN5B 10_4AIDIFFIO_RX_B51N/B_DQSN_3/DQSN7B
ZPIG0 D ‘AH13 | |O_4A/DIFFIO_TX_B36P/B_CKE_L AH2L  GPIO 1 D18
ULK PO 1 D32 AGIt | I0_4A/DIFFIO_TX_B36N/B_DQ_11/DQSB I0_4A/DIFFIO_TX_B52N/B_DQ_27/DQ7B [~AH55GPIO 1 D20
=BO—0D ‘AH14 | |0_4A/DIFFIO_TX_B37P/B_DQ_14/DQ5B I0_4A/DIFFIO_TX_B53P/B_DQ_30/DQ7B [~Arss—GPIO 1 DI7
T AD17 | |O_4A/DIFFIO_TX_B37N/B_CKE_0/DQ5B 10_4A/DIFFIO_TX_B53N/GND/DQ7B [~ac55GPIO 1 D17
CYCLONE V SoC BANK 5 PO T D35 AEL7 | 'O_4A/DIFFIO_RX_B38P/B_DQ_13/DQ5B 10_4A/DIFFIO_RX_B54P/B_DQ_29/DQ7B [~aFs3 GPIG T D15
10_4A/DIFFIO_RX_B38N/B_DQ_12/DQ58 I0_4A/DIFFIO_RX_B54N/B_DQ_28/DQ7B
GPIO_1_D16
Bank 5A H 10_4A/DIFFIO_TX_B40P/B_DM_1/DQ5B I0_4A/DIFFIO_TX_B56P/B_DM_3/DQ7B %T
LED4 AF26 VCCIO = 3.3V —LEr  AFID 0 4ADIFFIO_TX B4ON/B_DQ_15/DQ5B |0_4A/DIFFIO_TX_B56N/B_DQ_31/DQ78
10_5A/RZQ_1/DIFFIO_TX_R1P/DQIR
GPIO_1 D8
LED5 AE26 10_4AIDIFFIO_TX_B57P/B_DQ_34/DQeB [-2S28
10_5A/PR_REQUEST/DIFFIO_TX_RIN/DQ1R G 5 AE24  GPIO 0 D15
I0_SA/DIFFIO_RX_R6P/DQSIR [-wis—Epo 10_4A/DIFFIO_RX_B58P/B_DQ_33/DQ8B [~AEs3GPIO 0 D12
10_SA/DIFFIO_RX_R6N/DQSNIR [~aAss[EpT 10_4A/DIFFIO_RX_B58N/B_DQ_32/DQ8B [~ac9>GPIO 0 D21
GPIO 1 D3 AD26 I0_SA/DIFFIO_TX_R7PIDQIR [~A353TED7 10_4A/DIFFIO_RX_B59P/B_DQS_4/DQS8B [~Ac55GPIO 0 D20
TG TOR ] Yi7 | 10_5A/CVP_CONFDONE/DIFFIO_TX_R3N/DQIR 10_5A/IDIFFIO_TX_R7N [~y76 —TED? 10_4AIDIFFIO_RX_B59N/B_DQSN_4/DQSN8B
EPIo-6 D28 Yig| |O_5A/DIFFIO_RX_R4P/DQIR 10_5A/DIFFIO_RX_RBP/DQIR [~iE—TEDs AH26  GPIO 1 Dil
I0_5A/DIFFIO_RX_R4N/DQIR 10_5A/DIFFIO_RX_R8N/DQ1R = 10_4A/DIFFIO_TX_B60N/B_DQ_35/DQ8B [~Ac5eGRIO 1 D7
I0_4A/DIFFIO_TX_B61P/B_DQ_38/DQ8B [~ats7GPIO—T DT
I0_4A/DIFFIO_TX_B6IN/GND/DQ8B [~AFs5—GRIO— D13
k5 10_4A/DIFFIO_RX_B62P/B_DQ_37/DQ8B [~AG25GPIO 1 DI0
chfg - ? 3v 10_4A/DIFFIO_RX_B62N/B_DQ_36/DQ8B
GPIO_0_D30 AB25 -
——————————"""2+10_5B/RZQ_2/DIFFIO_TX_R24N AF27__GPIO_1 D7
10_4AIDIFFIO_TX_B64P/B_DM_4/DQ8B TAF28 GPIO 1 D5
SCSEEAGUDT 10_4A/DIFFIO_TX_B64N/B_DQ_39/DQ8B [~
5CSEBAGUZ3I7
User Interface (FPGA) HDMI TX HDMI Interface
20 > KEYLO) 621 « HDMI TX D[23..0] n [y HOMLTX INT
20 P = ] 621 }-HOMLTX CLK n ——}-HOMLTX DE
621 (—HOMLTX S o (- HoMLTX VS
621 (- HoMLTX VS
GPIO 601 « HDMI_TX_DE
6710 - SEI00 DI ——h—
619 «H)-—mlLDESO HDMI Audio Interface
o < HDMI MCLK 'm ‘Copyight c) 2016 by Terasi nc. Tahvan.
(proMMelk s et
i i " = No part of this schematic design duplicated, or used without the prior Terasic.
Arduino Digital Interface . « HOMI_LRCLK s
Arduino [O[15..0 T -
19 (AU OIS0 ” ‘ DM 1250 DE10-Nano Board
19 ) Arduino_Reset_n 1 Bize Document Number
 SE—— o (—JHoMLSCLK B FPGA Bank 3, 4, 5, 8
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uiL
DDR3 Interface (HPS)
HPS DDR3 ADDRI[14..0] CYCLONE V SoC BANK 6 (HPS)
12 «1
1HPS DDR3_BA[2..0]
12 K1
Bank 6A
HPS_DDR3_DM(3..0] _
12 e - R117 100 HPS DDR3 RZQ D25 | o8 k70 0 VCCIO = 1.5V
HPS DDR3 DO[31.01 CooVY _RZQ_
v « = HES DRI ADDR $28 | HiPS_DDRIHPS_A_0 HPS_DDR/HPS_DQ_0 [F2o HPS DOR3 DQ
’ HPS_DDR3_ADDR | A | _DQ_ HPS_DDR3_D!
12 & _— S A Egg HPS_DDR/HPS_A_1 HPS_DDR/HPS_DQ_1 ‘ézz‘é = 8
= HPS_DDR/HPS_A_2 HPS_DDR/HPS_DQ_2 2
A _| _A_ _| _DQ_
12 < HPS _DDR3 DOS NI3.0] LT L 32? HPS DDR/HPS_A 3 HPS_DDR/HPS_DQ_3 _?2267 HP= DR 38
HPSDORIADDRE—J35~| HPS_DDRHPS_A_4 HPS_DDR/HPS_DQ_4 a6 HPS DDR3 DO5
HPS_DDR3_RESET_N HPS DORS ADDREC26 | HPS_DDR/HPS_A5 HPS_DDR/HPS_DQ_5 HPSDORTDOE
12 e e BoRABERT— <22 HPS DDRIHPS A6 HPS_DDRIHPS DO 6 {—oar = R 87
HPS DDRS ADDRE — Fo6 | 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_P0
12 KON HPSDBORSADBRID ;gl HPS_DDR/HPS_A_9 HPS_DDR/HPS_DQS_0 Eié TIPS DORS Dgs N0
HPS_DDR3_CK_N HP=GDRE-ADDR 7 HPS_DDR/HPS_A_10 HPS_DDR/HPS_DQSn_0 HPSBORT D0
12 e P DORTA ggz— HPS_DDR/HPS_A_11 HPS_DDRIMPS DM 0 |-228
= A E54~| HPS_DDR/HPS_A_12
HPS_DDR3_CAS_N HPS_DDR3_ADDR 3 | HPS_DDR/HPS_A_13 HPS_DDR3 DQ8
12 KON %F HPS_DDR/HPS_A_14 HPS_DDR/HPS_DQ_8 gg’ HP= DDR 38
HPS DDR3_RAS N —— HPS_DDR/HPS_A_15 HPS_DDR/HPS_DQ_9 HPS DDR3 DOL0
12 e — HPS_DDRIHPS_DQ 10 |2t - )
HPS_DDR3_CS_N HPS DDR3 CK P HPS_DDR/HPS_DQ_11 2
12 <« — PS DDRSCK N RZL | HPS_DDRIHPS_CK HPS_DDR/HPS DO 12 (2t P DBRS D
HPS DDR3 WE N 1 DDR3 CKE 128 HPS_DDR/HPS_CKn HPS_DDR/HPS_DQ_13 | 28 HPS DDR3 D
12 <« — DOR3CKET 155 | HPS_DDR/HPS_CKE_0 HPS_DDR/HPS_DQ_14 35 HPS DORI DTS
HPS_DDR3_ODT R 57| HPS_DDR/HPS_CKE_1 HPS_DDR/HPS_DQ_15
12 « 77 R H25 | HPS_DDR/HPS BA O R19 HPS_DDR3_DQS P1
HPS_DDR3_CKE DDR Go5 | HPS_DDR/HPS_BA_1 HPS_DDR/HPS_DQS_1 [—R7g HPS DDR3 DOS N
12 <« DDR ‘A5e—| HPS_DDR/HPS_BA_2 HPS_DDR/HPS_DQSn_1 é—m FPSBORI DI
DDR A5 | HPS_DDR/HPS_RASN HPS_DDR/HPS_DM_1
R £55—| HPS_DDR/HPS_CASn
HPS_DDR3_CS1_N HPS_DDR/HPS_WEN
2 «H . OOR E2L HPS_DDRIHPS_CSn_0 HPS_GPI10 |12
HPS_DDR3_CKE1 5O HPS_DDR/HPS_CSn_1 HPS_GPIL1
12 « 5oR 025 | HPS_DDR/HPS_ODT 0 HPS GPIL2 |ooa!
HPS DDR3 ODT1 HPS_DDR/HPS_ODT_1 HPS_GPI13
12 « —
DDR3_DQ16
R = mgg HPS_DDR/HPS_DQ_16 HPS_DDR/HPS_DQ_32 6265
SORTDOLE Toa | HPS_DDR/HPS_DQ_17 HPS_DDR/HPS_DQ_33 [ac3g
SORT D Use—| HPS_DDR/HPS_DQ_18 HPS_DDR/HPS_DQ_34 [~yz%
DDR 56| HPS_DDR/HPS_DQ_19 HPS_DDR/HPS_DQ_35 [~y73
R 7 57| HPS_DDR/HPS_DQ_20 HPS_DDR/HPS_DQ_36 50
il = Ro7—| HPS_DDR/HPS_DQ_21 HPS_DDR/HPS_DQ_37 |—g57
F=OBRIB023 57— HPS_DDR/HPS_DQ_22 HPS_DDR/HPS_DQ_38 |-apss
HPS_DDR/HPS_DQ_23 HPS_DDR/HPS_DQ_39
HPS_DDR3 DQS_P2
HPS DOR3 D05 N2 'Trig HPS_DDR/HPS_DQS_2 HPS_DDR/HPS_DQS_4 %’;
T°S DR DD Wag | HPS_DDR/HPS_DQSN_2 HPS_DDR/HPS_DQSn 4 o5
HPS_DDR/HPS_DM_2 HPS_DDR/HPS_DM_4
HPS_DDR3 DQ24
HPS DOR3 D025 ggg HPS_DDR/HPS_DQ_24 HPS_GPIO '};42275
— PS5 DORI D026 AAss | HPS_DDR/HPS DQ 25 HPS_GPIL [R50
ORI D07 Wae—| HPS_DDR/HPS_DQ_26 HPS_GPI2 [-R5T
HPS_DDR3_DQ28 Roa | HPS_DDR/HPS_DQ_27 HPS_GPI3 [—R5=
HPS DORS D020 54| HPS_DDR/HPS_DQ_28 HPS_GPI4 [—p5e
HPS"BDR3 D030 V57| HPS_DDR/HPS_DQ_29 HPS_GPI5 [—r17
5 3T AAs7 | HPS_DDRIHPS_DQ_30 HPS_GPI6 (75
HPS_DDR/HPS_DQ_31 HPS_GPI7 [~yz8
HPS DDRS DQS P8 U19 1\ 1ps DDRIMPS_DQS_3 :ggfgg:g Y26
323 BBE?) gﬁi L Tx HPS’DDR/HPS’Dgsﬁ 3 a
ABZ8 | pS DDRIHPS DM 3 V28 HPS_DDR3_RESET N
HPS_DDR/HPS_RESETn e =
5CSEBA6U23I7
‘Copyright (c) 2016 by Terasic Inc. Taiwan.
v pidieny
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Bize Document Number
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UM
UBS PHY Interface (ULPI) HPS Reset ( )
1PS USB_DATA[7..0 HPS_WARM_RST_N CYCLONE V SoC BANK 7 (HPS
14 (SRS LSE DATAILOL, 1017 p—HPS WARMRSTN
HPS_USB_CLKOUT HPS_RESET_N
R 1017 [y HPSRESELN mank 7a
14 o HPS_WARM_RST_N A23 VCECIO = 3.3V C
HPS_USB_DIR HPS Clock HPS _RESET N H19 | HPS_NRST TRACE_CLK/- /- /HPS_GPIO48 7355~ Hps UART RX
14 oy ———— HPS CLK1 25 HPS_NPOR TRACE_DO/SPISO_CLK/UARTO_RX/HPS_GPIO49 |5 HPE—UART TX
v —gpesussE R e — s cua 7o TRACE DIUSPISD MOSIUARTO_TxHPS CPIOS0 |21 —Fipe s <piT
HPS_CLK2_25 vcears HPS_CLK2 25 _ | | _ _ H CI_SCLK
6 C—>—— D20 | {ipsCLk2 TRACE_D3/SPIS0_SS0/12C1_SCL/HPS_GPIO52 i i)
HPS_USB_RESET R143 47K HPS_PORSEL E18 TRACE_D4/SPIS1_CLK/CANL RX/HPS_GPIOS3 [~51g —Hps KEY
014 P HPS JTAG INTEREACE HPS_PORSEL TRACE_DS/SPIS1_MOSI/CANL_TX/HPS_GPIO54 [—a7; HPE 12C0 SDAT
R118 47K JTAG TRST 22 TRACE_D6/SPISI_SS0/12C0_SDAIHPS_GPIOS5 ~c1g—Hps 1560 SCIK
u HPS TCK - HPS_TRST TRACE_D7/SPIS1_MISO/I2C0_SCL/HPS_GPIOS56
Ethernet PHY Interface (RGMII) L R119 0 HPS TCK K19 ALB
HPS TMS O HPE TS C237| HPS_TCK SPIMO_CLK/I2C1_SDA/UARTO_CTS/HPS_GPIO57 [~a17
HPS ENET TX DATA[3.0] 11 ———— c8o HPS—TDI T35 | HPS_TMS SPIMO_MOSI/12C1_SCL/IUARTO_RTS/HPS_GPIOS8 [~g1g—
15 K HPS TDI 33 HPETD0 55| HPS_TDI SPIMO_MISO/CANI_RX/UARTI_CTS/HPS_GPIO59 |517— 1pS BOOTSELO
HPS ENET GTX CLK 1 S —— Sov HPS_TDO SPIMO_SS0,BOOTSELO/CANL_TX/UARTL_RTS/HPS_GPIOS0 [—A77 S~GSENSOR TNT
15 < F—— HPS TDO P UARTO_RX/CANO_RX/SPIMO_SS1/HPS_GPIO61 [—H17—HPSCLOCKSELT
HPS ENET TX EN 11 K P — UARTO_TX,CLKSELL/CANO_TX/SPIM1_SS1/HPS_GPIO62 1o PSPV CLK
15 L P JTAG TRST = 12C0_SDA/UART1_RX/SPIM1_CLK/HPS_GPIO63 [~ HPSSPIM MOST
10 > ——— 12C0_SCL/UART1_TX/SPIM1_MOSI/HPS_GPIO64 |~519—HPS—SPIV MISO
HPS ENET RX DATA[3.0] CANO_RX/UARTO_RX/SPIM1_MISO/HPS_GPIO65 |-&16——HPS—SPIM SS
15 > CANO_TX,CLKSELO/UARTO_TX/SPIM1_SSO/HPS_GPIO66
HPS ENET RX CLK Accelerometer Interface
15 —— — % —yHPS 12€0 SDAT
15 [ HPS ENET RX DV >—HPS o Sok Bank 7B
16 >y PS ENET GTX CLK 115 VCCIO = 3.3V
HPS ENET INT N HPS GSENSOR INT HPS ENET TX DATAOAza | NAND_ALE/RGMIIL_TX_CLK/QSPI_SS3/HPS_GPIO14 QSPI_I00/ - [USB1_CLK/HPS_GPIO29
15 > = — 16 oy — HPS ENET TX DATA 14| NAND_CE/RGMII1_TXDO/USB1_DO/HPS_GPIO15 QSPI_I01/ - /USB1_STP/HPS_GPIO30 [—5>—
HPS_ENET MDC HPS ENET TX DATAZ —A1s | NAND_CLE/RGMIII_TXD1/USB1_D1/HPS_GPIO16 QSPI_I02/ - /USB1_DIRHPS_GPIO31
15 < F———— HPS ENET TX DATAS D15 | NAND_RE/RGMIlL_TXD2/USB1_D2/HPS_GPIO17 QSPI_I03/ - /USB1_NXT/HPS_GPIO32 [—& HPS BOOTSELL
HPS ENET MDIO LTC Interface HPS ENET RX DATAO A1a| NAND_RB/RGMII1_TXD3/USB1_D3/HPS_GPIO18 QSPI_SS0,BOOTSEL1/ -/ - HPS_GPIO33 [~&17
15 K — HPS 12C1 SDAT [P ENET WO £16 | NAND_DQU/RGMIIL_RXDO/ - /HPS_GPIO19 QSPI_CLK/-/-/HPS_GPIO34 ["E12~ HPS ENET INT N
16 L Hy—— AP ENET Vi A NAND_DQ1/RGMII1_MDIO/I2C3_SDA/HPS_GPIO20 QSPI_SS1/-/- IHPS_GPIO35
HPS ENET RESET N HPS 12C1 SCLK HPS ENET RX DV NAND_DQ2/RGMII1_MDC/I2C3_SCL/HPS_GPIO21
101517 & p——m——— 16 I HPSENET-TXEN j NAND_DQ3/RGMIIL_RX_CTL/USB1_D4/HPS_GPI022
HPSENET R CIK 15| NAND_DQ4/RGMIIL_TX_CTL/USB1_D5/HPS_GPIO23
HPS SPIM MOSI HPS ENET RX DATAT A1: | NAND_DQS/RGMIIT_RX_CLK/USB1_D6/HPS_GPIO24
SD Card Interface 16 K P+ HPS ENET RX DATAZ G NAND_DQ6/RGMII1_RXD1/USB1_D7/HPS_GPI025
HPS SPIM MISO HPS ENET RXDATAS — ag—| NAND_DQ7/RGMII1_RXD2/ - [HPS_GPIO26
HPS SD DATA[3.01 16 S — [FEBOOTaED 515 | NAND_WP/RGMII1_RXD3/QSPI_SS2/HPS_GPIO27
13 (LD DRI HPS SPIM CLK NAND_WE,BOOTSEL2/QSPI_SS1/ - HPS_GPI028
13 HPS_SD_CMD 16 < F———
< 6 « HPS_SPIM_SS
HPS_SD_CLK ——F—
13 ot Bank 7C
¢ 16—y fPsiceRO - S veliSe 'S sy N
B D D0 €13-| SDMMC_CMD/USBO_DO/ - /HPS_GPIO36 SDMMC_PWREN/USBO_D1/ - HPS_GPIO37 |73~  Hps LTC GPIO
SDMMC_DO/USBO_D2/ - /HPS_GPIO38 SDMMC_D4/USBO_DA4/ - IHPS_GPIO40
HPS_SD_DATA | \ a | | _ v
UART Interface HPS Key and LED SREseDDATA =38 | SDMMC_D1/USBO D3/ - JHPS_GPIO39 SDMMC_D5/USBO_DS/ - IHPS_GPIOAL a5 Rizo. . -0 DNI HPS USB RESET
HPS UART RX HPS KEY IPSeb DATA SDMMC_D2/USBO_DIR/ - /HPS_GPIO46 SDMMC_D6/USBO_DS/ - IHPS_GPIO42 (5 HPeENET RESET N
13 ———— 17 —ss——— B9 | SDMMC Da/USBO NXT/ - HPS. GPIO4T SDMMC_D7/USBO_D7/ - JHPS_GPIO43 (2 R12% 0 DNI
HPS_UART_TX HPS_LED
13 <« _UART _ 17 I R il BS _ HPS SD CLK
B HPS_CONV_USB_N —=5- SDMMC_FB_CLK_IN/USBO_CLK/ - /HPS_GPIO44 SDMMC_CCLK_OUT/USBO_STP/ - IHPS_GPIO45
»>———
HPS_USB_DATA4 cs VC(‘,]‘BIaélk—7g 3V C10 _ HPS USB DATA
P EEAUSERSTP G&| RGMIIO_RXDO/USB1_D4/ - IHPS_GPIO5 = 3. RGMII0_TXDO/USB1_DO/ - [HPS_GPIOL [~ AP USE DATA
UL DR £2—| RGMIIO_RXD1/USBI_STP/ - /HPS_GPIO11 RGMII0_TXD1/USB1_D1/ - HPS_GPIO2 [~&e 0S5 DATE
S USE KT B2—| RGMIIO_RXD2/USB1_DIR/ - /HPS_GPIO12 RGMII0_TXD2/USB1_D2/ - HPS_GPIO3 [—& 0S5 DATA
RGMII0_RXD3/USB1_NXT/ - /HPS_GPIO13 RGMII0_TXD3/USB1_D3/ - HPS_GPIO4
HPS USB_CLKOUT G4 C6 _ HPS CONV_USB N
TPEUSE DAY 2| RGMIIO_RX_CLK/USB1_CLK/ - [HPS_GPIO10 RGMIIO_TX_CTL/- /- HPS_GPIO9 [~E4
RGMIIO_RX_CTL/USB1_D7/ - /HPS_GPIO8 RGMIIO_TX_CLK - / - [HPS_GPIOO
HPS_USB_DATAS D4
Pe~USEDATAS 7 RGMIIO_MDIO/USB1_DS5/12C2_SDAHPS_GPIO6
RGMIIO_MDC/USB1_D6/12C2_SCL/HPS_GPIO7
5CSEBAGUZ3I7
Default Setting: BOOTSEL[2:0]1=101 (Boot from SD CARD)
CLKSEL[1:0] =00
vcears
[}
DNI R127 HP. BOOTSELO (BOOTSELO) R140 ‘Copyright (c) 2016 by Terasic Inc. Taiwan.
R126, HPS_BOOTSEL1 (BOOTSEL1) R139, DNI Masic] Sonoomommemen:
DNI _R125, HP: EOOTSSESLZ (BOOTSEL2) R138, i al z‘ﬂmh:mﬁsmmm:des\m duplicated, or used without the prior Terasic.
R124, HPS_SPIM (CLOCKSELO0) R137, DNI [Title
R123 HPS_CLOCKSEL1 (CLOCKSEL1) R135 DNI DE10-Nano Board
= ISize Document Number
B | FPGABank7
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15
10

14

GPIO U1B
GPIO 0 D[35.0
S CYCLONE V SoC Clock
10 GPIO 1 D[35.0]
Bank 3B VCCIO = 3.3V
FPGA_CLK1 50 Vi AG5 __HDMI_TX_CLK
P10 0 D25 Wil | '0_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 (~aAHa—HDMI TX D18
User Interface (FPGA) P10 0-D0 v 10_3B/CLKON,FPLL_BL_FBN/DIFFIO_RX_B15N 10_3B/FPLL_BL_CLKOUT1,FPLL_BL_CLKOUTN/DIFFIO_TX_B21N/B_A_3/DQ3B
SW[3.0] SPIo-0 02 W15 | |0_3B/CLKIP/DIFFIO_RX_B23P
20 [ 10_3B/CLK1N/DIFFIO_RX_B23N
Bank 4A VCCIO = 3.3V
FPGA_CLK2_50 Y13
P10 0 Dod AAL5 | |0_4AICLK2P/DIFFIO_RX_B31P
P61 D0 Vit | |O_4A/CLK2N/DIFFIO_RX_B3IN
P01 D2 AALS | |0_4AICLK3P/DIFFIO_RX_B39P
10_4AICLK3N/DIFFIO_RX_B39N
Bank 5B VCCIO = 3.3V
GPIO_0_D31
wn J,g;‘ 10_5B/CLK4P,FPLL_BR_FBP/DIFFIO_RX_R23P 10_5B/FPLL_BR_CLKOUTO,FPLL_BR_CLKOUTP,FPLL_BR_FB/DIFFIO_TX_R22P ﬁf\gg 2P 0053
W Wa1 | 10_5B/CLKAN,FPLL_BR_FBN/DIFFIG_RX_R23N 10_5B/FPLL_BR_CLKOUT1,FPLL_BR_CLKOUTN/DIFFIO_TX_R22N
W Wao | 10_5B/CLKSP/DIFFIO_RX_R21P
10_5B/CLK5N/DIFFIO_RX_R21N
Bank 8A VCCIO = 3.3V
FPGA_CLK1 50 FPGA_CLK3_50 GPIO_0 D1
R159 0 50D S 10_8A/CLK6P,FPLL_TL_FBP/DIFFIO_RX_T9P 10_8A/FPLL_TL_CLKOUTO,FPLL_TL_CLKOUTP,FPLL_TL_FB/DIFFIO_TX_T4P 53 GPIC 0 D4
ZPI50-D15 D1z | |0_BA/CLKEN,FPLL_TL_FBN/DIFFIO_RX_TIN 10_8A/FPLL_TL_CLKOUTL,FPLL_TL_CLKOUTN/DIFFIO_TX_T4N
P60 D18 €15 | I0_BA/CLK7P/DIFFIO_RX_T1P
I0_8A/CLK7N/DIFFIO_RX_TIN
Clock Generator SCSEBAGUZ3IT
(pHPs.cLkLs
pHpsClke s 0 Factory Default Configuration:
CLK_ENET 25 50MHz x2
« 25MHz x3
e CLK_UB2_24 24MHz x2
< CLK_USB_24 CAD Note: CAD Note:
: Place near pin 3 and 5 Place near IC power pin
{C38C322) S
VCC1PEOo 220 ohm, 0.3A 220 ohm, 0.3A oveesps
C247 | ca9 C50 C253 | C244 | C246 | co52
4.7u==0.01i—=1n 0.1u 0.1u=—4.7u
6.3V: | 50v | 50V 16V 16V 6.3V
= o o83
= u15 —
_5|CZ3 I_P_“ o 5353
HDMI TX 63V S 223
DNI o Y1 'g 1>J 1>:
& 1 DML TX D[23.0] 24.00MHz 1. 17 R47 18.2 CLK_UB2 24 Default: 24MHz
I 4 — 2 Xin/Clk Y1 .
< HDMI_TX_CLK |__4:’:|_ v2 |15 R48 18.2 CLK_ENET_25 Default: 25MHz
3 = 20
« HDMI_TX_HS Xout 14 RA49 182  CLK_USB 24 Default: 24MHz
SO c245) | 4p 2} A&
< HDMI_TX_DE 116.3v 7 R54 18.2 HPS CLK1 25 Default: 25MHz
O DNI CLK 12C_ SDA 19 Y4
SUsDA 8 R55 182 HPS CLK2 25 Default: 25MHz
CLK_I2C_SCL 18 \C
s2iscL o |12 R56 182 FPGA_CLK1 50 Default: 50MHz
R174 4.7K 4y Ve M
veeaps NS yverl v L R57 182  FPGA CLK2 50 Default: 50MHz
o + R175 4.7K ==
NN [OXOXU)
| CDCE937PWRG4
Default I2C Address 0xDA/O0xDB =

Copyright (c) 2016 by Terasic Inc. Tawan.
asic] o eens

r

No partof this schematic design

duplicated, or used without the prior

Torasic.
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USB Blaster

10 |:>> JTAG Blaster TCK
10 :>> JTAG_Blaster TMS .
10 |:>: JTAG Blaster TDO J TAG Ch al n

10 <:| JTAG Blaster TDI
RISWO

NI

VCC3P3 VCC3P3 R16 0
FPGA JTAG INTERFACE Rlsz\/ﬁ\g

; « FPGA_TCK
SE— R26 < R27 R160,
7 ERCATMS 1K 1K

:l FPGA_TDI
7 < JTAG_Blaster_TDI RISWO HPS_TDO HPS FPGA_TDO FPGA

FPGA_TDO NI
7 - JTAG_Blaster_TDO R154, 0 HPS_TDI

JTAG_Blaster TMS R163, 0 HPS_TMS R161W0 FPGA_TMS

0

FPGA _TDI

HPS JTAG INTERFACE

s (FHPS.TEK
s (PSS

s «—Hes.TOl

s [y HPSTDO

JTAG_Blaster_ TCK R170, 0 HPS_TCK R168, 0 FPGA _TCK

On-Board TDI "JTAG_BI.aster_TDI LLd.s
USB Blaster II ms HPS

TDO JTAG Blaster TDO

TDI TDO

‘Copyright (c) 2016 by Terasic Inc. Taiwan.
[Las1C] e nes

T dupiicated, i Torasic.
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3,6,7

3,6

18

18

GPIO

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

Arduino Digital Interface

<<:>: Arduino_|O[15..0
Arduino_Reset_n
>

Analog input interface

ADC IN]|

D - A R
Arduino_VREF

< t+—"——

GPIO 0 Header

IP1
Clock_in GPIO_0_DO 2 GPIO_0 D1
Clock_in 0.0 D2 121 G 3
GPIO_0_D4 3 4 GPIO_0_D5
GPIO_0_D6 5 6 GPIO_0_D7
GPIO_0_D8 ; 13 0 GPIO_0_D9
veeso C 112G GPIO_0_DI1
GPIO_0_D1? 13 14 GPI0_0_D13
GPIO_0_D14 15 16 GPI0_0_D15
GPIO_0_D. 9 |17 185 GPIO_0_D17
GPIO_0 119 2053 GPIO
GPIO_0_D. 23 |21 225z GPIO_0_D:
GPIO_0_D22 25 |23 24136 GPIO_0_D:
GPIO_0_D24 27 |25 26328 GPIO_0_D25
5127 28|55
VCCIPO—op5 576 1129 03 GPIO_0_D27
00028 33| 3L 323 G
GPIO_0_D30 35 |33 34736 GPIO_0_D:
GPIO_0_D32 37 g? gg 38 GPIO_0_D.
5 5
GPIO_0_D34 39 |37 38 [Ta0 GPIO_0_D35
2x20 Header =
GPIO 1 Header
P7
Clock_in GPIO_1_DO 2 GPIO_1 D1
Clock_in O_1.D2 121 G 3
GPIO_L D4 3 4 GPIO_L_D5
GPIO_L_D6 5 6 GPIO_1 D7
GPIO_1_D8 7 8170 GPIO_1_D9
9 10|43
veeso C 11 12 [ GPIO_1 D11
GPIO_L D12 13 14 GPIO_L D13
GPIO_L_D14 15 16 GPIO_1 D15
GPIO_1D. 9 |17 1815 GPIO_1_D17
GPIO 119 2053 GPIO 9
GPIO. 0 23 |21 225z GPIO. T
GPIO_1_D22 25 |23 24136 GPIO_1_D23
GPIO_1_D24 27 |25 26738 GPIO_1_D25
5127 28|55
VCCIPIO—op5 1575 1129 032 GPIO_1_D27
GPIO 1 D28 3 |31 323z GPIO_I_D29
GPIO_1_D30 35 |33 3436 GPIO_I_D3lL
GPIO_1_D32 37 |35 3638 GPIO_1_D33
GPIO_1_D34 39 | 37 38 [0 GPIO_1_D35
— 139 40
2x20 Header =
ADC Header
vces
J15
ADC_INO
ADC_INT 1 2p ADC_IN2
ADC_IN3 3 4p ADC_INZ
ADC_IN5 g g P ADC_ING
ADC_IN7 c: : N 3:
2x5 Header =

Arduino_|012
_— . d
Arduino_|O13

Arduino_Reset_n J

Arduino_|O14
Arduino_lO15

VCC5
JP4
1 2 Arduino_I011
3 4o
5 6
2x3 Header  DNI =
VCC3P3
R40
10K

Arduino_Reset_n

Arduino_Reset_n

Arduino UNO Rev3

Arduino_lO15
Arduino

CRNDUT A WN

Arduino_IO7
P Arduino_106 1
ADC Arduino_105 2
ADC 1 Arduino_IO4 3
ADC 2 Arduino_I0 4
ADC N Arduino_I0 5
ADC g Arduino_|O g
ADC Arduino_|O
6 8
1x6 Header 1x8 Header
Arduino Pin out
Pin.1 []
Pin.1 H
H ae2 [
JPs
- Pin.1[]
Pin.1 g M
[ -
2
H Jpa " ae3 [
] are H
- N\Q )
'm Zl“lw‘hlmlc)zmﬁ.hynm\clmtmn.
No part of tis schematic design cuplcate o used withoutthe pror erasic
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KEY vCeaP3
3 « el VCCaPs vCe3P3
cor1
0.1u
SWITCH R90 R89 16V
3 Wz 100K 100K
= u29
14 15
BTl \1//SC EI? (2 KEYO
LED _ BTNL o ~ é KEYL
3 |ED[7.0] oy A M
|:>>——[—l_ X 4A 4 g
%13 5A 5Y [ X
*—=2 6A 6Y =X
GND
SN74AUCT7 =
TACT SW TACT SW
VCC3P3 VCC3P3 VCC3P3 VCC3P3
o o o o
RN3 SWo Swi1 Sw2 Sw3
w 8 la la la la
W 7
W 6
W 5
=) 2 =)
120
SLDESW — SLDESW — SLDESW — SLIDE SW —
RN7
LEDO 8
—[ED 7
“LED 6 LED2  LEDG
LED 5 2 A1
120 LED3  LEDG
2 A1
LED4  LEDG
2 A1
__LED4 8
LED5 7
LED6 6 LED6  LEDG
LED7Y 5 2 A1
120 LED7  LEDG
2 A1
‘Copyright (c) 2016 by Terasic Inc. Taiwan.
i pidieny
" m arhts duplicated, i Terasic.
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