ALTERA Cyclone V SoC Development & Education Board (DE1-SoC)
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« DRAM_ADDR[12..0] 6,14
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GPIO_0[35..0) LEDR[9..0] 419
< USB_B2_DATA[7.0] 7,10 I KEY[3.0 620 < e <« } —
GPIO_1[35..0] 6,13
LD
U20-9
Bank 3vccio = 3.3v
Bank 3A Bank 3B N
10_3BDIFFIO T B17PIDO35 e Bank 4Avccio = 3.3v
10_3B/DIFFIO_TX_B17N = = P
USB B2 CLK 10 AF4 10_3B/DIFFIO_RX_B18P/DQ3B :3111 f 3:2 (C:QSNN ggg 8 é ﬁg 9, 10_4A/DIFFIO_TX_B41P/DQ6B/B_DQ_2 10_4A/DIFFIO_RX_B62P/DQ8B/B_DQ_21 :EE? 838 Eg
@m 10_3A/PR_ERROR/DIFFIO_RX_B7P 10_3B/DIFFIO_RX_B18N/DQ3B [~AA13 14 DRAM WE N GPI0 018 TAE 10_4A/RZQ_OIDIFFIO_TX_B41N I0_4A/DIFFIO_RX_B62N/DQ8B/B_DQ_20 [—y7, Sro
e AF5 | |0_3A/PR_DONE/DIFFIO_RX_B7N I0_3B/DIFFIO_RX_B19P/DQS3B [~AB1314 DRAM LD GPio-032 —AFig| 'O_4A/DIFFIO_RX. B42P/IDQ6B/B_DQ_1 I0_4A/DIFFIO_RX_B63P/GND [~xa19——GPIG017
—UsB ScL 10 AGs | 'O_3A/DIFFIO_TX_B8P/DQ1B 10_3B/DIFFIO_RX_B19N/DQSN3B [~Aks 51 ADC SCLK o_ TEBED Vic | |O_4A/DIFFIO_RX_B42N/DQ6B/B_DQ_0 I0_4A/DIFFIO_RX_B63N/GND [~Akz3—GPIO 124
[ 2 USB _SDA 10 AF8 10_3A/PR_READY/DIFFIO_TX_B8N/DQ1B |0_3B/DIFFIO_TX_B20P AK3 21__ADC UT LEDRL W1 10_4A/DIFFIO_RX_B43P/DQS6B/B_DQS_0 10_: 4A/DIFFIO X BG4P/DQBB/B DM_2 AK24 GPIO. 2
&2 USB RESET 730 AG7 | 'O_3A/DIFFIO_TX_B9P/DQ2B 10_38/DIFFIO_TX_B20N/DQ3B [~a3s 3T ADC CS N 1 GPIO 013 —AEL6 | O_4A/DIFFIO_RX_BA3N/DQSN6B/B_DQSN_0 10_4A/DIFFIO_TX_B64N/DQ8B/B_DQ_23 (2734 GO 12T
0S5 B2 DATAT— AGT | |O_3A/DIFFIO_TX_BIN I0_3B/DIFFIO_TX_B21P/DQ3B [~Akz 51T ADC I GPIO- 014 —AF16 | IO-4A/DIFFIO_TX_B44P/B_ODT_0 I0_4A/DIFFIO_TX_B65P/DQIB/B_DQ_26 [~Aj5z GPIO 120
USE B2 DATAZ ‘Aliz | I0_3A/IDIFFIO_RX_B10P/DQ2B I0_3B/DIFFIO_TX_B2IN/DQ3B [~aAE13 14 DRAT RAS N =Pl ‘Aji6 | |O_4A/DIFFIO_TX_B44N/DQBB/B_DQ_3 I0_4A/DIFFIO_TX_BB5N/GND a5 PO 15T
FAN CTRL 7 AA1> | |0_SA/IDIFFIO_RX_B10N/DQ2B 10_3B/DIFFIO_RX_B22PIDQ3B [~AF13 T4 DRAV BAG g ARTe| I0_4AIDIFFIO_TX_B45P/DQ6B/B_DQ_6 10_4A/IDIFFIO_RX_B66P/DQIB/B_DQ_25 [~aF5 P13
< SWo AB12 | |O_3A/DIFFIO_RX_B11P/DQS2B 10_3B/DIFFIO_RX_B22N/DQ3B [~AB14 — DRAM ADDRG BP0 031 AG21 | 'O_4A/DIFFIO_TX_BA45N/DQ6B/B_ODT_1 I0_4A/DIFFIO_RX_B66N/DQIB/B_DQ_24 [~aAG26GPIO 019
56 OE 70— AF6 | |O_SA/DIFFIO_RX_B11N/DQSN2B 10_3B/DIFFIO_RX_B23P |~AE12—DRAM ADDR3 GPIO-022 —AH20 | |0_4A/DIFFIO_RX_BA6P/DQGB/BLDQ_5 10_4A/DIFFIO_RX_B67P/DQS9B/B_DQS_3 [~aABTo—GPIO 024
[ et Rbn 10— AGe | |O_3A/DIFFIO_TX_B12P 10_3B/DIFFIO_RX_B23N 235 SRAM DOTS GPIO-0IT —AHL7 | |O_4A/DIFFIO_RX_BA6N/DQBB/B_DQ_4 I0_4AIDIFFIO_RX_B67N/DQSNIB/B_DQSN_3 A 576—GPIO-117
[ 0S5 FULL 10— Acs | |O_3A/DIFFIO_TX_B12N/DQ2B 10_3B/DIFFIO_TX_B24PIDQ3B [~ DRAM D00 CPI6-0T0—AH1g | 'O_4A/DIFFIO_TX_B48P/DQGB/B_DM_0 I0_4A/DIFFIO_TX_BBBPIGND [~aKos—GPIO 118
F—UseWR - 10 At | 'O_3A/DIFFIO_TX_B13P/DQ2B I0_3B/DIFFIO_TX_B24N/DQ3B 336 AN DOTZ CPIo-034—AG1g | 'O_4A/DIFFIO_TX_B48N/DQEB/B_DQ_7 10_4A/DIFFIO_TX_B68N/DQIB/B_DQ_27 [~acoe——GPIO
[ USB B2 DATA3 AJ 10_3A/DIFFIO_TX_B13N/DQ2B 10_! 3B/DIFFIO TX BZ5P/DQ4B/B WEN AJ7 DRAM_DQL GPIO_020 AH 10_4A/DIFFIO_TX_B49P/DQ7B/B_DQ_10 10_. 4A/DIFFIO TX_B69P/DQ9B/B_DQ_30 | AH25 GPIO. 9
USB B2 DATA A2 | 10_3A/IDIFFIO_RX_B14P/IDQ2B 10_3B/DIFFIO_TX_B25N/GND [~a&T RAM ADDRL0 PO 08 A I0_4A/DIFFIO_TX”BAIN/GND 10_4A/DIFFIO_TX_B6IN/DQIB/GND [~AE5>—GPIO 132
SW1 ACL. 10_3A/DIFFIO_RX_B14N/DQ2B 10_3B/DIFFIO_RX BZGP/DQ4B/B A_14 AGL AM_ADDRO GPIO 05 AK1S |0_4AIDIFFIO_RX_B50P/DQ7B/B_DQ_9 |0_4A/DIFFIO_RX_B70P/DQ9B/B_DQ_29 AE23 GPIO
Ve ADT | |O_3A/DIFFIO_RX_B15P 10_3B/DIFFIO_RX_B26N/DQ4B/B_A_15 (~ABTe—DRAN ADDRA o Vio | IO_4A/IDIFFIO_RX_BSON/DQ7B/B_DQ_8 I0_4A/DIFFIO_RX_B70N/DQIB/B_DQ_28 [~y7, RSLE
USB 57 DATAG— AGs | 'O_3A/DIFFIO_RX_B15N 10_3B/DIFFIO_RX_B27P/IDQS4B/B_CSN_0 [“3&77 AV ADDRE = Wi7| I0_4A/DIEFIO_RX_B51P/DQS7B/B_DQS_1 I0_4A/DIFFIO_RX_B71P/GND [~y1g TEDRE
USB B2 DATAL ‘Atia | |0_3A/DIFFIO_TX_B16P/DQ2B |0_3B/DIFFIO_RX_B27N/DQSN4B/B_CSN_L [—4; DRAM DOZ GPIO 07 AJio | |O_4A/DIFFIO_RX_B51N/DQSN7B/B_DQSN_1 I0_4A/DIFFIO_RX_B7IN/GND [~A357GPIO
10_3A/DIFFIO_TX_B16N/DQ2B 10_3B/DIFFIO_TX_B28P/B_A 12 Al DRAM DQ3 GPIO 06 AK19 |0_4A/DIFFIO.TX_B52P/B_CKE_1 |0_4A/DIFFIO_TX_B72P/DQ9B/B_DM_3 AK27 GPIO
10_3B/DIFFIO_TX, BZBN/DQ4B/B A_13 AJ RAM_DQ10 GPIO 021 AJ20 |O_4AIDIFFIO_TX, BSZN/DQ7B/B DQ_11 |0O_4AIDIFFIO_TX_B72N/DQ9B/B_DQ_: 31 I"AK28 GPIO
10_3B/DIFFIO_TX_B29P/DQ4B/B_A_10 [~} AV D07 CPIo 035~ AJa1 | |O_4A/DIEFIO_TX_B53P/DQ7B/B_DQ_14 10_4A/DIFFIO_TX_B73P/IDQLOB/B_DQ_34 [ax5e——GPIo
10_3B/DIFFIO_TX_B29N/DQ4B/B_A_11 [=aris S CPIO 030 AFio | 'O_4A/DIFFIO_TX_B53N/DQ7B/B_CKE_O I0_4A/DIFFIO_TX_B73N/GND [~aAns0——GPIO~025
10_3B/DIFFIO_RX_B30P/DQ4B/B_A_8 [~AHi4 DRAM ADDRI GPI0033  AG20 | |O_4A/DIFFIO_RX_B54P/DQ7B/B_DQ_13 I0_4A/DIFFIO_RX_B74P/DQ10B/B_DQ_33 [~AD51 GPIO 133
10_3B/DIFFIO_RX_B30N/DQ4B/B_A 9 AH RAM 3 GPIO_123 AG23. 10_4A/DIFFIO_RX_B54N/DQ7B/B_DQ_12 10_4A/DIFFIO_RX_B74N/DQ10B/B_DQ_32 Y19 LEDRG
I0_3B/DIFFIO_TX_B32P/DQ4B/B_CASN [~arg BRAV DOL? GRIO 111 AH24~| |O_4A/DIFFIO_TX_B56P/DQ7B/B_DM_1 I0_4A/DIFFIO_RX_B75P/DQS10B/B_DQS_4 [—a255 PO T34
I0_3B/DIFFIO_TX_B32N/DQAB/B_RASN (A 5 GPIO 125~ AG2s | |O_4A/DIFFIO_TX_BS6N/DQ7B/B_DQ_15  I10_4A/DIFFIO_RX_B75N/DQSN10B/B_DQSN_4 [~AG26——GPIG 110
10_3B/DIFFIO_TX_B33P/DQSB/B_BA 0 [~a31 GPI0 195 —AHg> | |0_4A/DIFFIO_TX_B57P/DQ8B/B_DQ_18 I0_4AIDIFFIO_TX_B76P/GND |-afs7——GPIO~112
10_ 3B/D|FF|O TX_ B33N/GND AJL GPIO 026 AE. |0_4A/DIFFIO_TX_B57N/GND 10_4A/DIFFIO_TX B76N/DQIOB/B DQ_35 I "AF25 GPIO.
10_3B/DIFFIO_RX B34P/DQ5BIB BA_1 AK. GPIO 027 AE19 | |0_4A/DIFFIO_RX_B58P/DQ8B/B_DQ_17 10_4A/DIFFIO_TX_B77P/DQ10B/B_DQ_38 IAF26 GPIO 18
10_3B/DIFFIO_RX_B34N/DQSB/B_BA 2 [~7x: PO v 10_4A/DIFFIO_RX_B58N/DQ8B/B_DQ_16 I0_4A/DIFFIO_TX_B77N/DQ10B/IGND [~acz5 CPIO 135
10_3B/DIFFIO_RX_B35P/DQS5B/B_CK (A7 SPIoaD AATg | IO_4AIDIFFIO_RX_B59P/DQS8B/B_DQS_2 10_4A/DIFFIO_RX_B78P/DQ10B/B_DQ_37 [~A&55——GPIO
10_3B/DIFFIO_RX_B35N/DQSN5B/B_CKN [ CPIOD A I0_4A/DIFFIO_RX_B59N/DQSN8B/B_DQSN_2  I0_4A/DIFFIO_RX_B78N/DQ10B/B_DQ_36 [~az5T—GPIO
10_3B/DIFFIO_TX_B36P/B_A_6 Al GPIO 1. Al |0_4A/DIFFIO_TX_B60P/B_RESETN 10_4A/DIFFIO_RX_B79P/GND AB21 GPIO
10_: 3B/DIFFIO TX B36N/DQSB/B AT AG GPIO 125 AH23 10_4A/DIFFIO_TX_B60N/DQ8B/B_DQ_19 10_4A/DIFFIO_RX_| _B79N/GND AD24 GPIO
10_3B/DIFFIO_RX_B38P/DQSB/B_A_4 [~ary CPIO 157 AJos | |O_4A/DIFFIO_TX_B61P/DQ8B/B_DQ_22 I0_4A/DIFFIC_TX_B8OP/IDQLOB/B_DM_4 [~AEss——GPIO
10_3B/DIFFIO_RX_B38N/DQ5B/B_A_5 (2314 10_4A/DIFFIO_TX_B61N/DQ8B/GND) 10_4A/DIFFIO_TX_B8ON/DQ10B/B_DQ_39
10_3B/DIFFIO_TX_B40P/DQSB/B_A0 |—ariz
10 3B/D|FF|0 TX_B40N/DQ5B/B_A 1 SCSEMABGE31
5CSEMASF3L
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Bank 5 vccio = 3.3v

Bank 5A

VCCIO = 3.3V
10_5A/RZQ_1/DIFFIO_TX_R1P/DQ1R
10_5A/PR_REQUEST/DIFFIO_TX_R1N/DQ1R
I0_5A/DIFFIO_RX_R4P/DQ1R
10_5A/DIFFIO_RX_R4N/DQ1R
10_5A/CVP_CONFDONE/DIFFIO_TX_R3N/DQ1R
10_5A/DIFFIO_RX_R6P/DQS1R
10_5A/DIFFIO_RX_R6N/DQSN1R
I0_5A/DIFFIO_TX_R7P/DQ1R
I0_5A/DIFFIO_TX_R7N
10_5A/DIFFIO_RX_R8P/DQ1R
10_5A/DIFFIO_RX_R8N/DQ1R
10_5A/DIFFIO_RX_R9P
10_5A/DIFFIO_RX_R9N
10_5A/DIFFIO_TX_R10P/DQ2R
10_5A/DIFFIO_TX_R10N/DQ2R
10_5A/DIFFIO_RX_R11P/DQ2R
10_5A/DIFFIO_RX_R11N/DQ2R
I0_5A/DIFFIO_TX_R12P/DQ2R
10_5A/DIFFIO_TX_R12N/DQ2R
10_5A/DIFFIO_RX_R13P/DQS2R
10_5A/DIFFIO_RX_R13N/DQSN2R
I0_5A/DIFFIO_TX_R14P
I0_5A/DIFFIO_TX_R14N/DQ2R
10_5A/DIFFIO_RX_R15P/DQ2R
10_5A/DIFFIO_RX_R15N/DQ2R
10_5A/DIFFIO_TX_R16P/DQ2R
10_5A/DIFFIO_TX_R16N

Bank 5B

VCCIO = 3.3V

10_5B/DIFFIO_RX_R17P
10_5B/DIFFIO_RX_R17N
10_5B/DIFFIO_TX_R18P/DQ3R
10_5B/DIFFIO_TX_R18N/DQ3R
10_5B/DIFFIO_RX_R19P/DQ3R
10_5B/DIFFIO_RX_R19N/DQ3R
10_5B/DIFFIO_TX_R20P/DQ3R
10_5B/DIFFIO_TX_R20N/DQ3R
10_5B/DIFFIO_TX_R24P/DQ3R
10_5B/RZQ_2/DIFFIO_TX_R24N
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68 VCCIO = 1.5V
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Bank 6AVCCIO = 1.5V
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I HPS ENET RX _DATA[3.0] 23 « VGA R[7..0]
VGA_G[7.0] 0 bbATApOL
HPS_ENET_TX DATA[3.0] 23 HPS_USB_DATA[7..0] 22 <
K } S (AR 6,16
« HPS_FLASH DATA3.0] 14
U20-14
VCCIO = 3.3V
v20.13 Bank 8A
VGA B0
HPS CLK 25 6 Bank 7 VGA RO 812 { lo_sAIFFIO_TX_T2PIDQIT 10_8A/IDIFFIO_TX_T22P (D:i
[ VIO = 33V VAR €13 | 10 8AIDIFFIO_TX_T2N/DQLT I0_8A/DIFFIO_TX_T22N/DQ3T [F11~  vGA G6
10,1126 Bank 7A - VAR 51> | I0_8A/DIFFIO_RX_T3P/DQLT 10_8A/IDIFFIO_RX_T23P/DQ3T ELl CAG?
I 4 HP VCA B 715 I0_BA/DIFFIO_RX_T3N/DQIT 10_8AIDIFFIO_RX_T23N/DQ3T
28 e AT RS2 HPS_NRST CANO_TX,CLKSELO/CANO_TX/UARTO_TX/SPIM1_SSO/HPS_GPIOB6 [Baq—ae—HESSEIMSS [ VGA F14 | O_8A/DIFFIO_RX_T5P/DQS1T I0_8A/DIFFIO_TX_T24P/DQ3T
o v mieow e cres BT R R sbme e e see i i o
HPS_CLOCK1_25 C2 HP AUD_BCLK
HPS CLK 25 [FPSCTOCKT 2o ae| HPS_CLKL 1200_SDAIUARTL_RX/SPIMI_CLKHHPS_GPIO63 [Sos—2s-troerar s —1 é N B 107 BADIFFIO_TX TeN/DQLT 10_8A/DIFFIO_RX_T25N g; T5 DATA3 ;
ke L oo sy TG et S o SRSy — ] “Big I ADFrO W TIRQIY o sabirio T Taeootr 0BT —
4 3 PS_BOOTSELO . _RX_ a _TX_
= ax L AZ8 1 Hps_TRST SPIMO_SS0,BO0TSELO/SPIMO_SSO/CANL TX/UARTL RTSIHPS GPIOS0 ey 10_8A/DIFFIO_TX_T8P/DQ1T I0_8AIDIFFIO_RX_T27P/DQAT gg
HPS_PORSEL SPIMO_MISO/CANI_RX/UARTI_CTS/HPS_GPIO59 255 I0_8A/DIFFIO_TX_T8N I0_8AIDIFFIO_RX_T27N/DQ4T [~£3
WPS TDO 11 B2S SPIMO_MOSI/I2C1_SCL/UARTO_RTS/HPS_GPIOS8 [—£55— 10_8A/DIFFIO_TX_T10P/DQ2T I0_8A/DIFFIO_TX_T28P/IDQ4T [-g3 TD DATA?
Iﬁm HPS_TDO SPIMO_CLK/I2C1_SDA/UARTO_CTS/HPS_GPIOS7 [E535: oo 1ps I2C1 SCLI¢ I0_8A/DIFFIO_TX_T10N/DQ2T I0_8A/DIFFIO_TX_T28NIDQ4T 155 FPGATZC SDAT
APS-TCK 55| HPS_TDI TRACE_D7/SPIS1_MISO/I2C0_SCLIHPS_GPIOS6 |~G54 5250 HPS T2CT SDAT. 10_8A/DIFFIO_RX_T11P/DQ2T I0_BAIDIFFIO_RX_T29PIDQSAT [—J355¢FpaA o050 i
[ APSTMS 1T ass | HPS_TCK TRACE_D6/SPIST_SS0/I2C0_SDAMHPS_GPIOSS |-g51->58— 155 ey I0_8A/IDIFFIO_RX_T1IN/DQ2T  10_8AIDIFFIO_RX_T29N/DQSNAT 5 5 DATAD
[ = HPS_TMS TRACE_D5/SPIS1_MOSI/CANI_TX/HPS_GPIO54 (257 = TFeLeD) d 10_8A/DIFFIO_TX_T12P/DQ2T 10_8A/DIFFIO_TX_T30P ¢ TODATAG
TRACE_DA4/SPISI_CLK/CANL_RX/HPS_GPIO53 [H53—=1ipS 1502 SOIK VGA.B4 10_8A/DIFFIO_TX_T12N/DQ2T 10_8A/DIFFIO_TX_T30N/DQ4T G55 VGA GB
TRACE_D3/SPISO_SS0/I2C1_SCLIHPS_GPIO52 —WRT‘E;FIAZS == VCABL 10_8A/DIFFIO_RX_T13P/DQS2T I0_8AIDIFFIO_RX_T31P/IDQAT |-&1T—VGA-GA
TRACE_D2/SPISO_MISO/I2C1_SDAHPS_GPIOS1 |~Go2—52Tps UART TX p VCA SYNC l0_BADIFFIO_RX TISNDQSN2T |0 BADIFFIO_RX TSINIDQAT | F3—
TRACE_D1/SPISO_MOSI/UARTO_TX/HPS_GPIO50 [~§52 5, 1ipa UART RX | > < Co| |0_BADIFFIO_TX_T14P IO_BAIDIFFIO_TX_T32P/DQAT |-pz—
TRACE_DO/SPISO_CLK/UARTO_RX/HPS_GPIO49 553 —5c—Hpa e CONTROS \GA R7 13| I0_BA/DIFFIO_TX_T14N/DQ2T 10_8A/DIFFIO_TX_T32N i AUD ADCDAT
TRACE_CLK/HPS_GPIO48 [~ —————=———— VCAR? £15 | |O_8A/IDIFFIO_RX_T15P/DQ2T I0_8A/DIFFIO_RX_T33P 5 AUD ADCIRCK ]
VCCTo = 33V 6| |0_8A/IDIFFIO_RX_T15N/DQ2T 10_BA/DIFFIO_RX_T33N =
Bank 7B - T 6 17— A& |O_BADIFFIO_TX_T16P/DQ2T I0_8A/DIFFIO_TX_T34PIDQST [~E5—  1p pATA?
[ I0_8A/DIFFIO_TX_T16N I0_8A/DIFFIO_TX_T34N/DQS5T &
[ S N O K S D | NAND_ALE/RGMIIL_TX_CLK/QSPI_SS3/HPS_GPIO14 PISSUHPS_GPIO35 |-ae2o—HES ENET INTN ] AUD_DACTRCK_18H8 | | giDIFFIO RX T17P 10 BAIDIFFIO_RX_T35P/DQST a0 ¥ORBS
HPS_ENET_TX_DATAQ F20 _ALE/RGMIIL_TX_CLK/QSPI_SSS/HPS._ QSPISS D19 14 HPS FLASH DCLK G8 o Q5T "F1016 VGA BLANK N
HPS ENET TX DATAT Ji9 | NAND_CE/RGMIl1_TXDO/USB1_DO/HPS_GPiO15 QSPI_CLK/MPS_GPIO34/[=aae— 1 H5eF A eSO ;g ‘Ad7| 10 8AIDIFFIO_RX_T17N I0_8A/IDIFFIO_RX_T35N/DQ5T [~g7 DATAS >
ENET TX DATAZ F21 | NAND_CLE/RGMIIT_TXD1/USBI_D1/HPS_GPIO16 QSPI_SS0,BO0TSEL1/QSPI_SSO/HPS_GPIO33 [-¢ FPS FLASH DATAS 0 Vs 17 A3"| 0_BA/DIFFIO_TX_T18P/DQ3T I0_8A/DIFFIO_TX_T36P/DQ5T |5 TODATAZ
ENET TX DATAS Fro | NAND_RE/RGMII1_TXD2/USB1_D2/HPS_GPIO17 QSPI_IO3/USBL_NXT/HPS_GPIO32 & FPSFLASH DATA > GARD 151 I0_BA/IDIFFIO_TX_T18N/DQ3T I0_BA/DIFFIO_TX_T36N/DQ5T [57g VA GT
ENET RX_DATAD Azi | NAND_RB/RGMII1_TXD3/USB1_D3/HPS_GPIO18 QSPI_I02/USBI_DIR/HPS_GPIOL [ FPS FLASH DATA VGATRS 15| 0_BAIDIFFIO_RX_T19P/DQ3T I0_8A/DIFFIO_RX_T37PIDQS5T (g VGA=GO
TIPS ENET MDIO 23 E51 | NAND_DQU/RGMIIL_RXDO/HPS_GPIOL9 QSPI_I01/USB1_STP/HPS_GPIO30 [~ FPS FLASH DATA 6| I0_BA/DIFFIO_RX_TION/DQ3T  I0_8A/DIFFIO_RX_T37N/DQSN5T
HPS ENET MDC 35 Bo1 | NAND_DQI/RGMIIL_MDIO/I2C3_SDA/HPS_GPIO20 QSPI_I00/USB1_CLK/HPS_GPIO29 5| I0_BA/DIFFIO_TX_T20P/DQ3T 10_8AIDIFFIO_TX_T38P
HPS ENET RX DV 55 Ki7 | NAND_DQ2/RGMII1_MDC/I2C3_SCLIHPS_GPIO21 VGA B2 10_8A/DIFFIO_TX_T20N/DQ3T 10_8A/DIFFIO_TX_T38N/DQST
T DT TS | Wb ooinei e cruser B chon e meni PR R S VSR
HPS ENET R CLK_ 23620 | N D e RGMIL R CLKIUSBL DOIMPS. GPI024 - T ¢ IO BADIFFIO T TAOPIDOST | A AUD XCK
L HPS ENET_RX DATA F B
RPeENET R DATAT 9| NAND_DQS/RGMIIL_RXDLUSBL_D7HPS_GPIO25 10_8AIDIFFIO_Tx_ToN |2 TDRESET N ;
FPSENET RX DATAS B21 | NAND_DQ7/RGMIII_RXD2/HPS_GPIO26
—HPS BOOTSEL? — b20 | NAND_WP/RGMIIL_RXD3/QSPI_SS2/HPS_GPI027 TESENASEAL
NAND_WE BOOTSEL2/NAND_WE/QSPI_SS1/HPS_GPIO28
VCCIO = 3.3V
Bank 7C
4 HPS_SD_DATA3
K HPS SD CMD 24 P18 | SDMMC_CMDIUSBO_DOMPS_GPIOS6 SDMMC_D3/USBO_NXTIHPS_GPI047 |-eqe—s—Hra—S0-DATAZ %
—G18 | SDMMC_PWREN/USBO_D1/HPS_GPIO37 SDMMC_D2/USBO_DIR/HPS_GPIO46 ~<5-
HPS SD DATAO 24 G18 | SDMMC_DO/USBO_D2/HPS_GPIO38 SDMMC_CCLK_GUT/USBO_STPIHPS GPIOd5 [-aro—24—HPS SD CLK |
HPSLTC GPIO 55 Hi7 | SDMMC_D1/USBO_D3/HPS_GPIO39 SDMMC_FB_CLK_IN/USBO_CLK/HPS GPIO44 |-E78~ Rg7 oMl 0 2326 HPS ENET RESET N
C1g | SDMMC_D4/USBO_D4/HPS_GPIO40 SDMMC_D7/USB0_D7/HPS_GPIO43 (~517—Rge D% FAAE REc g
—=="~{ SDMMC_D5/USBO0_D5/HPS_GPI041 SDMMC_D6/USBO0_D6/HPS_GPIO42 Default Setting: BOOTSEL[2:0]=101 (Boot from SD CARD)
=T CLKSEL[1:0]=0
Bank 7D < Velex <]
S_USB_DATAQ I Q
USEDATA £ RGMIl0_TXDO/USBL_DOMPS_GPIOL RGMII0_TX_CLK/HPS_GPIO0 [-— R105 1K g6 D 1PS BOOTSELO__(OOTSELO) RI(G -
RGMII0_TXD1/USB1_D1/HPS_GPIO2 ] - C
USB_DATA. . ! : HPS_FLASH_NCSO E
S USE DATA 218 | RGMIlo_TXD2/USB1_D2/HPS_GPIO3 RGMII0_RX_CLK/IUSB1_CLKIHPS_GPI010 (-6 22 HPS USB CLKOUT ] - = |l e ? Q0TSE %2 21%.(\/‘ oL
RGMII0_TXD3/USB1_D3/HPS_GPIO4 M17 HPS_USB_DATA? RO — HPS_SPIM_S5____(CLOCKSELOIRSR NI
HPS USB DATA4 A RGMIIO_RX_CTL/USB1_D7/HPS_GPIOB RO o f— CLOCKSELT — (CLOCKSELT R/ AT0K DNI
| HPS USB STP__23  Ci5 | ROMI0_RXDOMUSBL_D4/HPS _GPIOS B15 24 HPS CONV USB N 3 [ —
FPsUSE DR 27 E1a | ROMIIO_RXD1/USBI_STP/HPS_GPIOL1 RGMIIO_TX_CTL/HPS_GPIO9 ] = — == X
[ RGMII0_RXD2/USB1_DIR/HPS_GPIO12 -
HPS USB NXT 22 Ald D15 HPS_USB_DATAG
[ RGMII0_RXD3/USB1_NXT/HPS_GPIO13 RGMII0_MDC/USB1_D6/I2C2_SCL/HPS_GPIO7 &1z TPS—USE DATAS SW-DIP12
RGMII0_MDIO/USB1_D5/I2C2_SDA/HPS_GPIO6
DNI R11A_AK _ HPS BOOTSELO _ (BQOTSELQ)
5CSEMABF31 R HPS_FLASH _NCSO _(BOOTSELL)
DNI R HPS_BOOTSEL2 (BOOTSEL2)
R HPS_SPIM_SS (CLOCKSELD)
RIY\IK CLOCKSELT _(CLOCKSEL1)
f;zn"x::w by Terasic Technologies Inc. Taiwan.
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U20-2

Clocks

Bank 3B VCCIO = 3.3V

CLOCK 50 AF14 AH12 14 DRAM CLK
SRAN ADDRTAFTe | I0_3B/CLKOP,FPLL_BL_FBP/DIFFIO_RX_B31P 10_3B/FPLL_BL_CLKOUTO,FPLL_BL_CLKOUTP,FPLL_BL_FB/DIFFIO_TX_B37P/DQSB/B_A 2 [~a315 14 DRAM BAL ;
KEV2 Wic—| |0_3B/CLKON,FPLL_BL_FBN/DIFFIO_RX_B3IN 10_3B/FPLL_BL_CLKOUT1,FPLL_BL_CLKOUTN/DIFFIO_TX_B37N/DQ5B/B_A_3
REYS Via| |0_3B/CLKIP/DIFFIO_RX_B39P
= 10_3B/CLKIN/DIFFIO_RX_B39N
CLOCK2 50 AA16 Bank 4A VCCIO = 3.3V
SPIo10 ABT7| 0_4AICLK2P/DIFFIO_RX_B47P
EPIO-00 ACT8 | I0_4AICLK2N/DIFFIO_RX_B47N
SFIo07 AD17 ] I0_4A/CLK3P/DIFFIO_RX_B55P

10_4AICLK3N/DIFFIO_RX_B55N
Bank 5B VCCIO = 3.3V
CLOCK3 50 Y26 AE29  HEX21
Exe? V57| 10_5B/CLK4P,FPLL_BR_FBP/DIFFIO_RX_R23P/DQ3R 10_5B/FPLL_BR_CLKOUTO,FPLL_BR_CLKOUTP,FPLL_BR_FBIDIFFIO_TX_R22P [“ADss HiEXss
HiEee —wA56| 0_5B/CLKAN,FPLL_BR_FBN/DIFFIO_RX_R23N/DQ3R 10_5B/FPLL_BR_CLKOUT1,FPLL_BR_CLKOUTN/DIFFIO_TX_R22N/DQ3R
TEXSS AB57| |0_5B/CLKSP/DIFFIO_RX_R21P/DQS3R
10_5B/CLK5N/DIFFIO_RX_R2IN/DQSN3R
Bank 8A VCCIO = 3.3V
CLOCK4_50 4
NGA BT K14 1 10_8AICLK6P FPLL_TL_FBPIDIFFIO_RX_T9P |0_8A/FPLL_TL_CLKOUTO,FPLL_TL_CLKOUTP,FPLL_TL_FB/DIFFIO_TX_T4P/DQ1T ﬁ}é 1o VGA CLK >
T CIRZT 17T | |O_8A/CLK6N,FPLL_TL_FBN/DIFFIO_RX_TON IO_8A/FPLL_TL_CLKOUTL,FPLL_TL_CLKOUTN/DIFFIO_TX_T4N/DQIT |-=——
> —exss G1e| 10 BACLKTP/DIFFIO_RX_T1P
|0_8A/CLK7N/DIFFIO_RX_TIN
SCSEMAGF3L
« VGA_B[7..0] 5.16 « . _DRAM_ADDR[12..0] 3,14
}
I KEY[3.0] 320
<C> GPIO_0[35..0] 312
- SRIOB.0 313 vCCeaP3
HEX 419
g 1 HEX5[6._0] 9
oo |o
u12
58488
g
vCeaP3 =255 ol CLOCK_50
Q CLOCK2_50
3 1onp CLKy [2—— CLOCKa 30
: GND
5 9 5 HPS CLK 25
cs3 Y2 ‘:L_g el Cue |7 clocka s L
4 i 4 GND CLK3 [——————
0.1u EN - vce cika 122 23 ENET CLK 25 >
2 7 ootk s T L
oo out —FR 5y cLkin B> —8—% ~aias
= 25.00MHz 1 o 16 22 USBPHY CLK 24
XA XA a gtﬁs 15 7, USBHUB CLK 24 B;
z
*—24 x8 G
_[5i5350C-B02330-GM
o
VCC3P3

||e

B 1 P Y e

!
|

pd

>0| 2> 22> (3> 2> >
O|R(T|0|0(0[0|C

(2>
(2> 2>m|m
| 1o =

>
Z[A()r
SR

U20-6 U20-7
GND GND 2: i t%? GND
GND GND [-aF57 5 GND
GND GND [-aF = GND
GND GND [-aG17 T6 | GND
GND GND [~ag2s GND
GND GND [~ago GND
GND GND |2 > GND
GND GND [-ARTT < oND
GND GND AR2T 5 GND
GND GND |-aH GND
GND GND [~a718 > GND
GND GND 2758 w20 | GND
GND GND [-a%5 Mg | GND
GND GND [~aT3g s | GND
GND GND [-aiis | GND
GND GND [~aK25 1 Mg | GND
GND GND [Faks —t ¢ it | GND
GND GND |14 GND
GND GND 57g GND
GND GND [522 GND
GND GND [555 19| GND
GND GND 55— %26 GND
GND GND |¢ 5 GND
GND GND |75 4| GND
GND GND |57 5| GND
GND GND €55~ ¢ n~a| GND
GND GND | —Ng | GND
GND GND |53 p1 | GND
GND GND 575 GND
oo GND  eno (22 e
GND GND ¢ 517 GND
GND 516 GND
GND 515 GND
GND 55| GND
GND P25 | GND
GND = 55 GND
GND = 57 GND
onp : I o
GND GND 551 RIS {eno
GND GND |Gz Ri7 | GND
GND GND |5 =5 GND
GND GND |7 ®30| GND
GND GND [ Ra| GND
GND GND =a | GND
GND GND |75 I—Rs | GND
GND GND [355 Rg | GND
GND GND 7| GND
GND GND 33 5 GND
GND GND > GND
GND GND “— GND
GND GND |75 GND
GND GND 5 GND
GND GND 5| GND
GND GND |55 26| GND
GND GND |55 T57| GND
GND GND T5 GND
GND GND | 7 GND
GND GND [T Tii| GND
GND GND [ Uiz | GND
GND GND GND
GND [—
5CSEMABF31 =
U20-8
Reference pin
RREF_TL 2L
R240
5CSEMABF31 2K

GND

GND

GND

R ENIN (2]

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

<[<|<I<I< < I kI clglclelclclcle
1)

GND

GND

GND

GND

GND [wog

GND

GND [~

GND e

GND [

GND

GND

GND

GND

%
Y10
iz

GND 15
Y15

GND [

GND

GND 55

GND [~v5

GND

GND

GND

GND

GND

GND [
DNU_1 [~G5
DNU_2 5>
DNU_3 >
DNU_4 [z
DNU5 [—7—X
DNU_6 |5
DNU_7 g
DNU_8 5
DNU9 57—

DNU_10 [z
DNU_11 [
DNU_12 [z
DNU_13 [y
DNU_14 [~z
DNU_15 [~z
DNU_16 [agz<
DNU_17 [Faga>
DNU_18 [Fap3X
DNU_19 FrpaX
DNU_20 [Faa7X
DNU_21 351

DNU_22 [~E35

DNU_23 |52

Y30

Y5

Y7

Y8
GND (%%
T18

1

DNU_24 ==X

5CSEMASF31
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USB Blaster

FPGA TDI

FPGA TDO

JTAG_TCK

SWI9.0] 3.20

R142 U20-1
1K veesps - -
Configuration
- - . R146 JTAG TeK acs Bank 3A vccio = 3.3v Bank 5A vccio = 3.3V
) B 10K JTAG_TMS Vo) ToK
Design Note: DNl ~ FPGATDO — ABY|
Optional termination resistor FPGA TDI us ;g? 10_5A/INIT_DONE/DIFFIO_RX_R2P
for DCLK EPCQ_DCLK
A 3 L 970 peik I0_5AICRC_ERROR/DIFFIO_RX_R2N
CAD Note: ) EPCQ_AS_DATAO AE6
Place near FPGA DCLK pin | ¢, R145 EPCO AS DATA AES—| AS_DATAO,ASDO/DATAO 10_5A/DEV_OE/DIFFIO_TX_RSP
12p 1K EPCQ_AS _DATA; AEg | AS_DATAL/IDATAL
S0 NI EPCG AS DATA AC7| AS_DATA2/DATA2 10_SANCEO/DIEFIO_TX_R3P/DQIR
NI EPCO NSO AB6| AS_DATA3/DATA3
52 DATZ 51 AEo | NCSODATA4 I0_SA/DEV_CLRNIDIFFIO_TX_RSN/DQ1R
= = « S +E15| |O_3A/DATAS/DIFFIO_TX_B2N
- = Ps2 CLKZ 21 ADG | O_3A/DATAGIDIFFIO_RX_BIN/DQ1B
& S +b11| |O_3ADATA7/DIFFIO_TX_B2P/DQ1B
W AFTo| IO_3A/IDATAB/DIFFIO_RX_B1P/DQIB
W AD10-| '0_3A/IDATAI/DIFFIO_TX_BAN/DQ1B
W AE1T| |O_3A/DATALO/DIFFIO_RX_B3N/DQSN1B
2 rcs | I0_3AIDATALL/DIFFIO_TX_B4P
—— 0SB 57 DATAO —afa—| |O_3AIDATAL2/DIFFIO_RX_B3P/DQS1B
555 DAT ST AE7 | I0_3AIDATAL3/DIFFIO_TX_B6N/DQ1B
K585 67 DATAS- aG3 | IO_3AIDATAL4/DIFFIO_RX_B5N/DQ1B
557 TR ST ALy | I0_3AIDATAISIDIFFIO_TX_B6PIDQIB
<« I0_3A/CLKUSR/DIFFIO_RX_B5P/DQLE
FPGA_CONF_DONE
VCC3P3_PGMO RiTy 10K FPGARSTATUS Fa-| CONF_DONE Bank 9A MSELO
- RI11G 10K _FPGA NCONFIG 35 | NSTATUS BsELL
&2 NCONFIG MSEL2
NCE MSEL3
MSEL4
[——)FRGA NCONFIG__ 10 B SCSEMAGF
[ FRGA CONF DONE10
«> ATA[7..0] 3,10

FAN CTRL 3

VCC12

J16 DNI

Power - FAN

Q5

D99

FDV305N
DNI

AD25 HEX32
SM2T3V3A B.3V
AC25 HEX33 DNI ROOW
AE26 HEX00 =
AJ29 HEX10
AD27 HEX16
Fix MSEL[4:0]=10010 in AS Fast Mode
VCC3P3_PGM
SW10 Q
——7 12 MsElo R136,
—— |AL__MSEC RIS
[ T mggt A gz\/\/‘
— = MSEL R1ZL\ AN
R120,
L8 MSEL [ f—
L8 MSELO L > |
G e = $— = X
G6 SEL
2 SE SW-DIP12
9 SEL
_R138 0 D MSELO
1 RI37 0 D MSELL
R125 0 D MSEL’
R124 0D MSEL’
R123 0D MSEL
VCC3P3
U4~
3
vceaps *—gncor 8 EPCQ_AS_DATAO
“—f{ncoe S oatao [ Epcg AS_DATAL
X | Ncos DATAL EPCQ_AS_DATAZ
»—— NCo4 DATA2
€105 11 EPCQ_AS_DATA3
o1y 12| NCO5 DATAS [75 EPCQ_DCLK
10v 13| NCos DCLK EPCQ_NCSO
=g Nco7 2 ncs
— *—"4NCO8 &
° S25FLI28SAGMFI011

o
=1
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wn
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S
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U20-4
Power U205
VCCINT_FPGA O mg vee VCCPD3A ﬁéig OVCC3P3 Power - VCCIO
Mo vec vecppaa 2SR T AC11 AA27
1o | VCC AC15 VCC3P3O Abg | VCCIO3A VCCIOSB [AE55— T OVCC3P3
> vce VCCPD3B4A [~ABTs AF7 | VCCIO3A VCCIOSB
77 vee VCCPD3B4A [~AGT3 AG4 | VCCIO3A AA29
P11 | VCC VCCPD3B4A [~2E55 VCCIO3A VREFBSBNO
B3| VeC VCCPD3B4A [~AG77 ADG A7
Ri0| VeC VCCPD3B4A [~2¢& VREFB3ANO VCCIOBA |57
Rz | VCC VCCPD3B4A [~25 AB14 VCCIOBA [~&77
R4 VCC VCCPD3B4A [—AE Ab13 | VCCIO3B VCCIOBA [
T11] V€C VCCPD3B4A A5 | Vccioss VCCIOBA [
T13 ] VCC V22 A VCCIO3B VCCIOBA [Fi5
Ui | Vee VCCPDSA [~53—¢ ‘AJa | VCClosB VCCIOBA &1z
Uiz | Vee VCCPD5A AR10 | VCClo3B VCCIOBA |3
Ui Vec u23 VCCIO3B VCCIOBA [
7 vee VCCPDSB A5 VCCIOBA 373
viz| VeC 11 VREFB3BNO VCCIO8A
Vis | Vec VCCPD8A 73 B10
Wio vgg vggpogA T10 ¥SC|04A VREFB8ANO
\ VCCPD8A CIO4A —_
Wj vce VCCPD8A :f VCCA_FPLL  VCC2P5 VCCIO4A =
vii] Vec VCCPD8A VCCIO4A
i vee P { vap,eno vecie
I vee VCCA_FPLL 5; VCCIO4A
R5| VeC VCCA_FPLL [7ag 50| VCCIO4A
w5 Vee VCCA_FPLL [¢g VCCIO4A
A5 ] VCC VCCA_FPLL [y55 VCCIO4A
w6 | VCC VCCA_FPLL [255 VREFB4ANO
s | VCC VCCA_FPLL [5g w23
T6 vccC VCCA_FPLL 3 VCC_AUX VCC2P5 AG29 VCCIO5A
v o e
021 AB11 L2 AD AB24
VCC3P3 VCC3P3_PGM Y6 VCC VCC_AUX AB16 VCCIO5A
vee VCC_AUX A2 AC24
x 316 VCC_AUX_SHARED VCC2P5 =
VCC2P5 VCCBAT xgg;gm VCC_AUX SCSEMAGF31
3.
BEAD Ho VCC_AUX_SHARED 221 L2~~~ BEAD
VCCBAT
SCSEMASF31
U20-3
HPS Power
veeiPt HPS o——Y28 fvec Hps VCCIO7A_HPS [-H22—e—oVCC3P3
717 VCC_HPS VCCIO7A_HPS |=g75
Ri6 | VCC_HPS VCCIO7B_HPS [FEo0
19| VCC_HPS VCCIO7B_HPS 5
b7 | VCC_HPS VCCIO7C_HPS [
B15 | VCC_HPS VCCIO7D_HPS [
0| VCC_HPS VCCIO7D_HPS £
5| VCC_HPS VREFB7A7B7C7DNO_HPS [~ ﬁ\\‘
VCC_HPS 21
15| VCC_HPS VCCPD6AG6B_HPS |55 OVCC2P5
VCC_HPS VCCPDEA6BLHPS [—557
Ui | VCC_HPS VCCPDBA6B_HPS [R5
VCC_HPS VCCPD6AG6B_HPS [R53
VCCPDBA6B. HPS
VCC1P5_DDR3 O 228 | VCelosA_HPS VCCPD7A_HPS [-Kia—4—0OVCC3P3
26 | VCCIOBA_HPS VCCPD7B_HPS 377
Koa | VCCIOBA_HPS VCCPD7C_HPS [¢1g
k30 | VCCIO6A_HPS VCCPD7D_HPS
27 VCCIO6A_HPS VCC_AUX
o4 | VCCIOBA_HPS
N21 | VCCIO6A_HPS L21
Go7 | VCCIO6A_HPS VCCPLL_HPS VCC3P3
DDR3_VREF_HPS O VREFB6ANO_HPS G23
P VCCRSTCLK_HPS 520 ]
Fog | VCCIOGBLHPS VCCRSTCLK_HPS
Ro5 | VCCIOBB_HPS
725 VCCIOBB_HPS
U1o | VCCIOBB_HPS
VCCIO6B_HPS ‘Copyrigh (¢) 2013 by Terasic Technalogies Inc. Taiwan.
xgg VCCIO6B_HPS Al eseed. st or e
VREFB6BNO_HPS - -
- [Title
CSEWASERL DE1-SoC Board
ize Document Number
B FPGA Power
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Ul7D

MAX_SDA a7 K9 _FX2_RESETn
KO FX2 RESETn
13 FX2_SDA RIIQ A 0 MAX_SDA DEV_OE  DEV_CLRn
FX2_D_P N C_USB_MAX_TDI 2, o ccLkop USB_B2_CLK
FX2_D_N 2 ]2 % C_USB_MAX_TCK H FX2_PB7 JTAG INTERFACE
— e @ VvCC3P3 C_USB_MAX_TMS 11| TCK GCLK1p R285 0 CLK 24M
VBUS_VCCS5 e USB B-TYPE Q c192 || 0du C_USB_MAX_TDO 320 Tue Seran (e N _11 JTAG Blaster TCK
4 Y8US GND I P 11 JTAG Blaster TMS |
c67 11 JTAG Blaster TDO }
EPM570GF100C5N 11 JTAG Blaster_TDI i
0.1u ol w 1
FX2_D_N
FX2_D_P C USB MAX TCK RS0 FX2_PD
= 2 FX2 RESETnR229 100K C_USB_MAX_TDI R77 FX2_PD
VNV C_USB_MAX_TDO _R78 FX
U39 = C_USB_MAX_TMS __R79 FX
D+ %
GND  D- VCC3P3 U17B
*ssrETeEY ° u1e veC3Ps JTAG Control for USB Blaster I
D1 ——_],B8  FX2 RESETn FX2_PA2 B H FX2_PB1 11 USB DISABLE n
. =LA : <
D2 | AVCC RESET FF3 P2 scL R114 2K X2_FLAGC c1|!0-BLBL 10_B1_H8 X2_PB3
VCC3P3 AvCC SCL "G Fx2 SDA R115 2K FX2_PA7 Canii8. B1_C1 10_B1_J3 73 FX2_SCL
s SDA FX7FLAGA 51 loIB1_C2 10_B1_J4 SR
vee 10_B1_D1 10_B1_J5
FX2_WAKEUP FX2_PA3 O B X2_PD4
c66 é vce wakeup (21— FX2 WAKEUP R g 10_B1_D2 10_B1_J6
cs5 | VeC H7 FX2_FLAGA E3 | '0-B12D3 10.BLJ8 m5—X  Exp SLWRn VCC1P8
R112 0.1u E7 | VCC CTLO "G7 FX2_FLAGB FX2_PB4 “F17| /0_BLE3 10_B1_J9 FX2_SLRDn UL7A [¢)
1K Es | VCC CTL "Hg Fx2_FLAGC X2_PAG F2|'0.BLF1 e M, FX2_PD7
= vce CTL2 R t=— 107B1_F2 10_B1_K2 PO% cs c6
= == 10_B1_F3 |0_B1_K3 GNDINT  VCCINT
FX2_SLRDn X2_FLAGB o B X2_PAS
e 4 E2] oMINUS RDYO 51— FX7~STWRi FX2_PBO &2 108161 10_B1 K4 "5 Blaster TDO F5| GNDINT  VCCINT 5
OE/FS VDD DPLUS RDY1 EXe PAL G5 l0_B1 G2 10_B1 K5 TAC Blastor TMS 175 GNDINT  VCCINT |~ VCC3P3
USB_B2_CLK G2 B2 FX2_PB5 H1 | I0-B1 G3 2158 JTAG_Blaster_TDI GNDINT  VCCINT
2 3 CLK 24Mm c1 | IFCLK CLKOUT 7 USB_DISABLE n_~_Ha | 10-B1L.H1 I0_BLK7 I"gg JTAG_Blaster_TCK D5 E4
[\ ck S| XTALIN o o7 I0_B1_H4 10_B1_K8 (1o 2130 o 55| GNDIO  VCCIOL [~&4
»%—==- XTALOUT 10_B1_H7 10_B1_K10 I—F5| GNDIO  VCCIO1 [—gg VCC3P3
OSC_24MHz o8 hs  Fx2 PBO —Fe| GNDIO  vCCIoL
- *—2e PAO PBO = GNDIO
FX2_PA G FX2_PB1
FGPA 26 pa1 PB1 E‘z FGFES EPMS70GF100C5R »—g? GNDIO  VCCIO2 Bé
VBUS_VCC5 R93 10K FX2_WAKEUP FX2_PA F7 | PA2 PB2 ™52 FX2_PB3 GNDIO  VCCIO2 77
G PA 5| PA3 PB3 [ S R = vcelo2
FX2_PA5 Cg | PA4 PB4 "G5 FX2_PB5 -
R92 FX2_PAG6 c7 | PAS PBS5 5 FX2_PB6 u1rc EPM570GF100C5N
20K FX2_PA7 C6 mg §g§ H6 _ FX2 PBY
c61 JTAG_TX A c3
0.1u H2 A8 FX2 PDO JTAG_RX A2_|10.B2 AL 10_B2 C3 [-e4—X
RESERVED  PDO a7 FxoPD 57 10_B2_A2 I0.B2.C4 A=< USB B2 DATA? 51126  HPS WARM RST N
= = F1 PD1 g X A4 l0.B2.A3 10_B2_A6 I"F1g USB_B2_DATAS I
vcesP3 ° ° F2_| AGND PD2 74 X USB RESET_n A7 |!0-B2 A4 10_B2_F10 [ USB_B2_DATAG6
° AGND PD3 [ = R OC T 55| 102B2_A7 10_8B2_F9 575 Roq o
PD4 10_B2 B8 10.82.B10 g7 ———————N(\Wg7—
H % USE_RD n 0|0 B2 _B2_| E 5,11
A4_| GND PD5 é FX2_PD USB_WR_n D|:1>9 Q. B2_D10 10_B2z_E8 :80 LR D™ 0 HAC TS ]
Ba_| GND Pl X A9 10_B2_D9 10_B2 C10 "5g™><  ysp FuLL 7 FPGA NCONFIG
4 | GND PD7 SC RX %a10 |10_B2_A9 10_B2_D8 [—g; USB EMPTY —tY——{>»
D5 LEDG D7 gmg SC_IX 2 "8-35—2;0 l8—§§-2§ B9 7 FPGA CONF_DONE >
JTAG_RX _B2_| _B2_| USB_SCL — 1
RIZAL_2 L D8 | END kﬁ— 10_B2_B3 10_B2_A8 2 USEoDA
2 T T Ty (ol x===—10_B2 B4 I0_B2_A5
D4 LEDG CY7C68013A-56BAXC B5 o o G8 DNI R286 0 FPGA_NCONFIG 526 HPS_RESET_N
RIBA A0 2 A1 JTAG_TX = USB B2 DATA0 *Bo | /0_B2_B5 10_B2_G8 [~Gg NI R287 0 FPGA CONF DONE e (O
Pl USE-Br DATA 9| 108289 0 8269 [-Grg
USB_B2_DATA cg | 10.B2_C9 10_B2_G10 I~ R288 0 HPS RESET N
D7 DNl LEDG USB B2 DATA B7 :g%%g? K')Oégzﬁ'i‘g [TH10 14 QSPIRESETN _r——
SC_RX USE_B2, DATA _B2 | B2 | SPI_RESET_N
gﬁ;ls\o/v\lzo 2 i 1 (S egeield o o110 [310 " R289 0 Q
D6 DNI  LEDG
R23L. 120 2 N/f 1 SC_TX EPM570GF100C5N
DNI VCC3P3 Place Near CY7C68013A
T Place near MAX II
USB_B2_CLK
VCCap3 vCeaPs VCC1P8
c214 | c232 | c231 | c229 | c2s0 [ ca13 [ cois | ca12 T
0.1u 0.1u 0.1u 0.1u 0.1u 0.1u 0.1u 0.1u CLK_24M R102 0
,—— _ USB B2 CLK 3
USB RESET n_ 3 = DNI R113
USB OE n 3 0 c243 | co45 c242 | coa4 c241 | c228
USB RD n 3 VCC3P3 vecaps DNI 0.1u 0.1u 0.1u 0.1u 0.1u 0.1u
USB WR n P
| vCCaps = —%— —%—
USB SCL 3 R 18
h USB FULL 3 R R75 1K C USB MAX TCK ce8
I USB EMPTY 3 R C_USB_MAX_TDO 1 2p
USB_SDA R R76 1K C_USB_MAX_TMS g g P %3’\‘,)‘ o T T T
p—x 2 o p— Tonase.
USB_B2_DATA[7..0] C USB MAX TOI ¢ 1 [Tte
— —C 3—'
_B2_ 0] 37 = =
< - SN CPLD ISP - DE1-SoC Board
CPLD ISP = ize Document Number ev
B | USBBlasterll E
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DNI

USB Blaster JTAG_Blaster_ TDO R126 0 FPGA_TDI
I JTAG Blaster TCK 10 JTAG_Blaster TMS R127 0 JTAG_TMS
[ JTAG Blaster TMS 10
I JTAG Blaster TDO 10 JTAG_Blaster_ TCK__R129 0 JTAG_TCK FPGA_TDI R294 0
JTAG Blaster TDI 10
JTAG_Blaster_TDI _R128 0 JTAG_TDI onl
JTAG_TDI R243 0__lHPs TDO
DNI
FPGA JTAG INTERFACE JTAG_TCK R242 0 HPS TCK
FPGA_TDI JTAG_TMS _ R244 0___HPS TMS
vCCe3P3 vCCe3P3
Q Q vcesrs FPGA TDO __ R241 0___HPS TDI
FPGA TDO
JTAG _Blaster_TDI__R295 0 NI
R6 R7 R1 JTAG_Blaster TDO R296 0
—_—— NN
HPS JTAG INTERFACE 1K < 1K oK
| HPS TCK 5 J5_DNI
| HPS TMS 5 JTAG_TCK B 2 USB_DISABLE N
| HPS TDI 5 JTAG_Blaster_TDI
| HPS TDO 5 JTAG_TMS 3 4P 0 51026 HPS WARM RST N
L 5 3 0 JTAG TRST . K
—q 7 8 TR L S >
JTAG_Blaster_TDO : - o

JTAG Header =

10 USB_DISABLE n :>

JTAG Chain

Disable UB2 JTAG
Header

On-Board TPI[m—mrerm
USB Blaster Il

—

TDO JTAG Blaster TDO

‘Copyright (c) 2013 by Terasic Technologies Inc. Taiwan.
S
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VCC3P3 VCC3P3 VCC3P3 VCC3P3 VCC3P3 VCC3P3 VCC3P3 VCC3P3 VCC3P3
o o o o o o o o o
D8 D10 D58 D61 D20 D73 D77 D30 D90
1 1 1 1 1 1 1 1 1
3 GPIO_0_DO 3 GPIO_0 D4 3 GPIO_0 D8 3 GPIO_0 D12 3 GPIO_0 D16 3 GPIO_0_D20 3 GPIO_0 D24 3 GPIO_0 D28 3 GPIO_0 D32
2 2 2 2 2 2 2 2 2
[JY ] [JY ] [JY ] [JY ] [JY ] [JX ] [JY ] [JY ] [JY ]
BAT54! BAT54! BAT54! BAT54! BAT54! BAT54! BAT54! BAT54! BAT54!
D46 D54 D57 D17 D70 D74 D27 D86 D91
1 1 1 1 1 1 1 1 1
3 GPIO 0 D1 3 GPIO_0 D5 3 GPIO_0 D9 3 GPIO_0 D13 3 GPIO_0 D17 3 GPIO 0 D21 3 GPIO 0 D25 3 GPIO 0 D29 3 GPIO 0 D33
2 2 2 2 2 2 2 2 2
[JX ] [JX ] [JX ] [JX ] [JX ] [JX ] [JX ] [JX ] [JX ]
BAT54! BAT54! BAT54! BAT54! BAT54! BAT54! BAT54! BAT54! BAT54!
D50 D53 D15 D65 D69 D25 D81 D85 D36
1 1 1 1 1 1 1 1 1
3 GPIO_0 D2 3 GPIO_0 D6 3 GPIO_0 D10 3 GPIO_0 D14 3 GPIO_0_D18 3. GPIO_0_D22 3 GPIO_0 D26 3 GPIO_0_D30 3 GPIO_0 D34
2 2 2 2 2 2 2 2 2
[N | [N | [N | [N | [N | I [N | [N | [N |
BAT54! BAT54! BAT54! BAT54! BAT54S BAT54S BAT54! BAT54! BAT54!
D49 D12 D62 D66 D22 D78 D82 D33 D94
1 1 1 1 1 1 1 1 1
3 GPIO 0 D3 3 GPIO 0 D7 3 GPIO 0 D11 3 GPIO 0 D15 3 GPIO 0 D19 3 GPIO_0 D23 3 GPIO 0 D27 3 GPIO 0 D31 3 GPIO 0 D35
2 2 2
[N |
BAT54! _ | BAT54

GPIO O
« GPIO_0[35.0] 356
RN2 GPIO O
GPIO A GPIO_0_D! p1
GPIO GPIO_0_D.
GPIG_0. GPIO_0_D: Clock i _"@PIO_0_DO ool 2 GPIO_0_D.
GPIO GPIO Clock_in GPIO_0 D2 o0 4 GPIO
GPIC_0.D4 °e GPIO
7 GPIO_0.D6 02 GPIo
RN4 RN13 GPIO_0_D8 0 S0 —cpio 0o
GPIO_04 8 GPIO_0_D4 GPIO_020 8 GPIO_0_D20 W cso S
GPIO_05 7 GPI0_0.D5 GPIO_021 TGP0 0. DT GPIC_0_DI0 2 S ta] cpioopu
GPIO_06 6 GPI0_0.D6 GPIO_022 5 GPIO_0 D22 GPIG_0_DI2 2 S [t6 [ GPo0 D13
GPIO_07 5 GPI0_0.D7 GPIO_023 5 GPI0.0.D23 GPIO_0_D14 02 GPIO_0 D15
GPIO_0_D ERL ] GPIO_0_D17
a7 a7 GPIO_0.D 10 222 [ GPio0 D1
RN7 RN15 GPIG 0 23 o O 24 [ GPIO 0 Dot
GPIO_0! o1 8 _ GPIO_0 D GPIO_024 AN GPIO_0_D24 GPIO_0 D22 25 [ o]| 26| GPI0 0 D23
GPIo 7 GPIO.0 GPIO 025 GPIO_ 0025 GPIO0 D24 27 [0 o[ 28 | GPIO 0 D%
GPIO_010 5 GPIO_0_DI0 GPIO_026 GPI0_0_D26 5 30
GPIO_011 5 GPIO_0_DIL GPIO_027 GPIO_0_D2/ VCC3PSO—opio 0 bos a1 [ o o Jl 32 1 GPIo 0 D27
GPIO_0 D26 33 [[ o o ][ 34 | GPI0_0 D20
7 7 GPIO_0 D30 35 [ o o ]| 36 | GPIO_0 D31
RNO RN16 GPIO0 D32 37 [ o ][ 38 | GPI0 0 D33
GPIO_012 8 GPIO_0_DI12 GPIO_028 GPIO_0'D28 GPI0_0 D34 39 [ 0 9 ][ 40 | GPI0 0 D35
GPIG_0 7 GPIO_0_DL GPIO_ 029 GPIG_0_D29
GPIO_014 6 GPIO_0_D14 GPIO_030 GRIO_0_D30
GPIO 5 GPI0_0.DI5 GPIO_03L GPIO_0_D3L BOX Header 2X20M
a7 77
RN11 RN18
GPIO_016 8 GPIO_0_D16 GPIO_032 [ 18 GPIO0 D32
GPIO_017 7 GPI0_0.D17 GPI0_033 7. GPIO_0.D33
GPIO_018 5 GPIO_0DI8 GPIO_034 5. GPIO_0 D34
GPIO_019 5 GPIO_0_D19 GPIO_035 5 GPIO_0.D35
77 a7

‘Copyright (c) 2013 by Terasic Technologies Inc. Taiwan.
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VCC3P3 VCC3P3 VCC3P3 VCC3P3 VCC3P3 VCC3P3 VCC3P3 VCC3P3 VCC3P3
o o o o o o o o o
D9 D11 D56 D59 D21 D72 D75 D31 D88
1 1 1 1 1 1 1 1 1
3 GPIO_1 DO 3 GPIO_1 D4 3 GPIO_1 D8 3 GPIO_1 D12 3 GPIO_1 D16 3 GPIO_1 D20 3 GPIO_1 D24 3 GPIO_1 D28 3 GPIO_1 D32
2 2 2 2 2 2 2 2 2
[JY ] [JY ] [JY ] [JY ] [JY ] [JX ] [JY ] [JY ] [JY ]
BAT54! BAT54! BAT54! BAT54! BAT54! BAT54! BAT54! BAT54! BAT54!
D45 D52 D55 D18 D68 D71 D28 D84 D89
1 1 1 1 1 1 1 1 1
3 GPIO_1 D1 3 GPIO_1 D5 3 GPIO_1 D9 3 GPIO_1 D13 3 GPIO_1 D17 3 GPIO_1 D21 3 GPIO_1 D25 3 GPIO_1 D29 3 GPIO_1 D33
2 2 2 2 2 2 2 2 2
[JX ] [JX ] [JX ] [JX ] [JX ] [JX ] [JX ] [JX ] [JX ]
BAT54! BAT54! BAT54! BAT54! BAT54! BAT54! BAT54! BAT54! BAT54!
D48 D51 D16 D64 D67 D26 D79 D83 D37
1 1 1 1 1 1 1 1 1
3 GPIO_1 D2 3 GPIO_1 D6 3 GPIO_1 D10 3 GPIO_1 D14 3 GPIO_1_D18 3. GPIO_1 D22 3 GPIO_1 D26 3 GPIO_1 D30 3 GPIO_1 D34
2 2 2 2 2 2 2 2 2
[N | [N | [N | [N | [N | I [N | [N | [N |
BAT54! BAT54! BAT54! BAT54! BAT54S BAT54S BAT54! BAT54! BAT54!
D47 D13 D60 D63 D23 D76 D80 D34 D93
1 1 1 1 1 1 1 1 1
3 GPIO 1 D3 3 GPIO 1 D7 3 GPIO_1 D11 3 GPIO_1 D15 3 GPIO 1 D19 3 GPIO_1 D23 3 GPIO_1 D27 3 GPIO_1 D31 3 GPIO_1 D35
2 2 2
[N |
BAT54! _ | BAT54

GPIO 1
« GPIO_1[35.0] 3,6
RN GPIO 1
GPIO rd GPIO_1_D P2
PO, GPIO 1D
GPIo GPIO_LD: Clock in _“@PIO_1_DO ool 2 GPIO_1_D.
GPIO GPIC GPIO 1 D7 o GPIG
GPIO 1 D4 oo GPIO
a7 GPIO_1 D6 0 GPIo
RNS RN12 GPIO_1 D8 0 o —croioe
GPIO_14 18 _ GPIO_1 D4 GPIO_120 8 GPIO_1_D20 W cso S
GPIO_15 7 GPIO_LD5 GPIO_ 121 7GR0 1 DT GPIC_LDI0 ©or1a] cpio1pu
GPIO_16 6 GPIO_T D6 GPIO_122 5 GPI0 1 D22 GPIO_1 D12 2 o[t [ GPo1 D13
GPIO_17 5 GPIO L D7 GPIO_123 5 GPIOL D23 GPIO_1 D14 02 GPIO_ 1015
GPIO_L D ERL ] GPIO_L D17
a7 a7 GPIO_LD 10 O 22 [ Grio 1 D1
RNG RN14 GPIo 23 o Ol 24 [ GPioI Dot
GPIO "~ 8 GPIO_LD GPIO_124 A GPIO_1_D24 GPIO1 D22 25 [ o ][ 26 | GPIO_1 D23
GPIo 7 GPI0 CPIO_ 125 GPIO_ T D25 GPIo- 1 D24 27 [ 9 O I[28 | GPIO1 D%
GPIO_110 5 GPIO_LDI0 GPIO_126 GPIO_1 D26 5 30
GPIO_111 5 GPIO_L DIl GPIO_127 GPIO_ D2/ VCC3PSO—opio T pos a1 [ o o Jl 32 1 GPio_1 D27
GPIO_1 D26 33 [[ o o ][ 34 | GPIO_1 D2
7 a7 GPIO1 D30 35 [ o o ][ 36 | GPIO_1 D31
RNS RN17 GPIO1 D32 37 [0 o]/ 38 | GPIO 133
GPIO_112 8 GPIO_1_DI12 GPIO_128 GPIO_1'D28 GPIO_1 D34 39 [[ O 9 ][ 40 | GPI0_1 D35
GPIo 7 GPIO_L DL GPIO_ 129 GPIO_1_D29
GPIO_114 5 GPIO 1 D14 GPIO 130 GRIO_1D30
GPIO 5 GPIO_ 1 D15 GPIO_ 131 GPIO_ D31 BOX Header 2X20M
77 77
RN10 RN19
GPIO_116 [~ 8 _GPIO_1 D16 GPIO_132 [ 18 GPIO 1 D32
GPIO_117 7 GPIO_1D17 GPIo_ 133 7. GPIO_ L D33
GPIO_118 5 GPIO_1DI8 GPIO_134 5. GPIO_1 D34
GPIO_119 5 GPIO_L D19 GPIO_135 5 GPIO_1 D35
a7 a7

‘Copyright (c) 2013 by Terasic Technologies Inc. Taiwan.
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<C>> DRAM_DOQ[15.0 3
|:>> DRAM_ADDR[12.0] 3.6

|:>> QSPI_RESET_N 10

HPS_FLASH_DATA3

DR_VCC3P3
HPS FLASH DCLK 5
,_\
I S A A G HPS FLASH NCSO 5
VY ——— HPS_FLASH_DATA[3.0] 5
§88 gggg ¢
DRAM_ADDRO 23 gggg 2 DRAM_DQO
DRAM_ADDRL 24 1] A0 DO 7 DRAM_DQ1L VCC3P3
DRAM_ADDR2 25 ) AL D1 5 DRAM DQ2
RAV_ADDR3 26 | A2 D2 = RAM _DQ3
DRAM_ADDR4 29| A3 D3 DRAM _DQ4
DRAM_ADDR5_30 ) % [l ) DRAM_DQ5 R290
RAM_ADDRG6_ 31| > bs RAM_DQ6 2K U3 DNI
DRAM_ADDR? 32 ) AB b6 DRAM_DQ7 VCC3P3 HPS_FLASH_DATA3: 6 HPS_FLASH_DCLK
RAM_ADDRE 331 A7 b7 RAM_DQB HOLD_n/DQ3 C 15 HPS_FLASH DATAO
DRAM_ADDRY_34 1| A8 D8 [ DRAM_DQ9 QSPI_RESET.N VCC3P3O vee DQO
DRAM_ADDRI0 22 1| A9 D9 7 DRAM_DQ10 c184 RESET DNU_8
RAM ADDRII 35 AL0 D10 [—3 RAM DOIL =~ DNU_2 DNU_7 [
A S e Ao LU 2
DRAM_ADDR12 36 | 411 SDRAM 32Mx16 D 726 DRAM DOI2 0.4u G| onus DNU_6 175
DRAM CLK 6 38| A2 D12 755 DRAM DQI3 HPS_FLASH_NCSO 7| DNU_4 DNU_5
DRAM CKE 3 371 CLK D13 757, DRAM_DQ14 - HPS_FLASH_DATA18 '| SN vSS HPS_FLASH_DATAZ
DRAM LDQM 3 151 CKE D14 753 DRAM_DQ15 DQ1  W_npp/DQ2
DRAM_UDOM 3 397 -DQM D15 N250512A83GSFA0F =
UbQM veeaps HPS FLASH NCSO
DRAM WE N3 16 NT
DRAM CAS N 3 171 "WE
DRAM RAS N_3 18| NCAS
DRAM CS N 3 19 22@5 DR_VCC3P3 HPS_FLASH_DATAO
DRAM BAO 3 20
DRAM BA1 6 21 Eﬁi’ HPS_FLASH_DATA1
HPS_FLASH_DATA2 R221 A 10K HPS_FLASH_DCLK

4.7K DRAM_RAS N

Note: place a pull down resistor on the FLASH_DCLK wire at the Master
4.7K DRAM_CKE
vceaps  DR_VCC3P3 DR_VCC3P3
R17, 0 T
C106 C397 C405 C398 C404 C392 C396 C399 C393
10u 10u 0.1u 0.1u 0.1u 0.1u 0.1u 0.1u 0.1u
= = L
f;zn;mmw&mwﬁmmm Inc. Taiwan.
= cupicated, o Terasic.
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5 4

HPS_DDR3_CKE

ROIR_n 47K DDR3_VTT_HPS DDR3_VTT_HPS
{va o) DDR3_VTT_HPS DDR3_VTT_HPS DDR3_VTT_HPS DDR3_VTT_HPS o RN33
Q RN32 Q Q RN31 Q 9 1.8 HPS DDR3 ADDR?
9 8 HPS_DDR3 ADDRL4A— ., NAR 9 8 PS_DDR3_ADDR10—, o RAR 0 7___HPS DDR3_ADDRS
P
VCC1P5_DDR3 ° RI4A A 2K HPS DDR3 RESETN E 0 e7 HPS_DDR 222 'l:l‘ Vis 0 Z PS_DDR /SE\)?RlZ Ve 6 HPS DDR A22DR3
: i 5 WE N1 5 ADDRT {2 7 H A0
vi HPS DDR3 CK P R233 A 100 HPS DDR3 CK N 7 ADDR9 i ADDRA i 3 CS_N
O AN vz P 4 HPS_DDR3_ADDR13 %g PS_DDR3_ADDRG % P I 2 DDR3_ODT
place close to DDR3 chip 5 2 HPS_DDR3_ADDR2 2 PS_DDR3_ADDRS8 6 _%
6 1 H ADDRO |22 1 ABDRLI V1L B
L 10 V20 L vio
= = MM 51
5T

Note:you can only swap the DQ signals

within x8 group

51
(e.g. 0-7,8-15,16-23,24-31) on

V25
V23
V21
V18
V19
V17
V15

the DDR3 ChipS Note:you can swap the signals on the OCT resistor array(include NC pin)

VCC1P5_DDR3 VCC1P5_DDR3
o u21 Q u1s
B2 32 B2 32
HPS_DDR3_ADDR[14..0] 4 —bs | VDD vss |55 55| VOD VSS —jg
| AN 1 S v
K2 | vop vss (ML VDD vss ML
K M M
HPS_DDR3_DQ[31..0] 4 VDD vss +¢ VDD vss %
& VDD VSSs 5 VDD vss o1
SV | 1 .
R E
HPS_DDR3_BA[2..0 VDD Vss RS ] voD vss £
I _| _BA[2..0] 4 T T
vss vss
A T A T
HPS_DDR3_DM[3..0] 4 A5 | VDDQ vss g A5].VODQ VSS (&g
[ c1] VbDQ VSS [—4¢ 1] VoDQ VSS
Co | VPDQ B1 Co | VDR B1
52 VDDQ VSSQ g 55| VDDQ VSSQ g
HPS_DDR3_DQS_P[3.0] 4 —g¢| VDDQ VSsQ o1 g9 | VODQ VSSQ Mo
& —F1 | VDDQ VSsQ [pg —F1 | VDDQ VSsQ [pg
HPS_DDR3_DQS_N[3..0] . 2| VDDQ VSSQ g5 5 VDDQ VSSQ g5
& Ho| VDDQ VSSQ g H5-| VDDQ VSSQ [~Eg—
VDDQ VSSQ [Fg VDDQ VSSQ [Fg
DDR3_VREF_HPS H1 VSSQ ¢ DDR3_VREF_HPS H1 VSSQ g1
Ma | VREFDQ VSsQ (& g | VREFDQ VSsQ [gs
VREFCA VSSQ VREFCA VSSQ
HPS_DDR3_ADDRO N3 HPS_DDR3. ADDRO
A p7 | A9 HPS Al P71 A0
HPS_DDR3_ADDR2 __P3 1| AL HPS_DDR3_ADDR2 P31 A1
HPS_DDR3_ADDR 12 ) A2 E3__HPS_DDR3_DQ16 HPS_DDR3_ADDR A2 HPS_DDR3_DQO
H ADDR P8 ﬁi ng F7__HPS_DDR3_DQ1L7 HPS DDR3 ADDR P 23 ggg H Q
F2__HPS_DDR3 D HPS_DDR H
oo o2, oo A S o2 e ooos
HPS_DDR3_ADDR7 __R2 1| A8 DQ3 "H3 ™ HPS DDR3 DQ20 HPS DDR3_ADDR7 __ R2.| A6 DQ3 ["H3™HPS_DDR3_DOQ
HPS_DDR3_ADDR8 __ 18 1| A7 DQ4 (g™ HPS DDR 2 HPS DDR3_ADDRE T8 A7 DQ4 ["Hg™ HPS_DDR3_DQ5
A A R3 1| A8 DOS5 765 HPS_DDR A ADDR9__R3 1| A8 DQ5 "G H Q6
A 071" DQ6 [MH7HPS DDR P! R3_ADDRIO L7 | A9 DQ6 'R7 H Q7
A =7 ALO/AP DQ7 [ CAE i Rl = ALO/AP DQ7 5 o8
HPS_DDR3_ADDR12 N7 1| All DQ8 I"C3 HPS DDR3 DQ25 HPS_DDR3_ADDR1Z N7 1 All DQ8 "3~ HPS_DDR3_DQ
HPS_DDR3_ADDR13 T3] A12/BC_n DO9 [7Fs~HPS_DDR3 D26 HPS_DDR3_ADDRI3 T3 Al2/BC_n DQ9 "8 HPS_DDR3_DQ10
HPS_DDR3_ADDR14 771 AL3 DQI0 =5 —HPS_DDR3_DQ27 HPS_DDR3 ADDR14 77| A13 DQ10 "C>HPS DDR3_DQ
e S =
I HPS_DDR3_CK_P 4 a7 A? H R3_DQ29 HPS.ODR8_CK_ P J7 AZ_HPS Q
| FPS_DDR3_CK_N 7 K7 gtﬁ N Bgﬁ BS__HPS_DDR3_DQ30 HPS_DDR3_CK_N K7, gti N ggﬁ B8 __HPS _DDR3_DQ
FPS_DDR3_CKE 3 | H DQ31 HPS_DDR3_CKE . HPS_DDR3_DQ15
[ — KO ke po1s A3 = KO ke po1s A3 Q
———__HPS_DDR3_CS_N 4 L2 HPS DDR3 CS_ N L.
HPS_DDRS RESET N4 T géﬁ Logs |2 HPS DDR3 DQS P2 HPS DDR3_RESET N T %SET Lbos |-E&——HPS DDR3 DOS PO
HPS_DDR3 WEN ___ 4 13| RES C HPS_DDR3_DQS N2 HPS_DDR3_WE N 18| RES G3___HPS_DDR3 DQS_NO
FPS DDR3 RAS.N 4 33 1| WE_ LDQSn 7 H QS_P. HPS DDR3 RAS N J3 1| WE_ LDQsSn 757 HPS_DDR3_DQS _P1
iK3 ’| RAS UDQS 57— S HPS_DDR3 CAS N__K3'| RAS UDQS g7 05 N1
e CAS uDQSn cAS uDQSH
HPS_DD HPS_DDR3_BAQ
HPS, DD';g gﬁg “,ﬂé BAD J1 HPS_DDR3_BAL “ﬂi BAO a1
HPS_DDR3_BA2 M3 gi; “g; 39 HPS_DDR3_BA2 [VEN Eﬁé mg% 3
I K .
HPS_DDR3_DM2 E7 NC3 Frg—X HPS_DDR3_DMO E7 NC3 g
HPS_DDR3_DM3 b3 'L-J%’\"‘w mgg M7 HPS_DDR3_DML D3 b%“’f'n mg‘s‘ M7
HPS_DDR3_ODT 4 HPS_DDR3_zQ1 HPS_DDR3_ODT HPS_DDR3_7Q0
I _DDR3_( KL oot 20 |8 Q §§4z . KLy opr 20 |8 Q 22535
VCC1PS5_DDR3 IS43TR16256A-15HBL = IS43TR16256A-15HBL =
VEC1P5_DDR3
303 (353 (0302 [C323 (0352 €298 (€325 0300 [C301 (6327 |ca26 233 €235 (234 [C247 (0249 (0221 (0218 (248 (223 [6225 [c216
2n _pon pon pon bon bon Ban l7n jpoiu poiu powu 2n_pon bon pon pon bon Ban b7n .o o1 pou
VCC1P5_DDR3 DDR3_VREF_HPS = =
VCC1P5_DDR3 DDR3_VREF_HPS
324 356 354 358 299 357 r? Copyright (c) MK‘WTIMD Technologies Inc. Taiwan.
297 |c355 722_[c719_{c236 1250 (217 _[ceea G246 Ezzo Rlasid] e pr— Tosic.
.1u .1u .1u .47u_D.47u_[0.47u [Title
.1u .1u 1u 1u 1u 47u_10.47u_[0.47u .1u . 1u
1 b ‘b DE1-SoC Board
= = = ize Document Number
B | HPsDDR3SDRAM
Date: Monday, October 20, 2014 Eheet 15 of 30
5 | 4 | 3 | 2 1




VGA R[7.0] 5
{ VCACITO D
¢ VGA BIZ.0]

VGA_VCC3P3

~lolols |ollsle
['d (14 [v4 (14 l'q 4 14 —
<K< << << -
ololololololole R40 4.7K
g B B B o o o Y R25 560
RSET ci2 | ci13
s EIEIN - 0.1u | 0.1u
us  ASSIREYSS
OO~ OLSTMON oW
rrrerrrxxxc>w
<Vv
E_/J o
36
Go VREF
1 35
VGA_GO ) G1 COMP 37 VGA_R
VGA_G1 G2 IOR 53 VGA G
VGA_G2 G3 IOR 733 | VGA_ B
VGA_G3 gg % 1
VGA_G4 7 ADV7123 0
VGA_G5 g1 G6 VAA [59 OVGA_VCC3P3 R140 R15Q R16
VGA_G6 97 67 VAA 728
VGA_G7 101 G8 10B 57 7S 7S 75
VGA BLANK N 5 117 S2 108 756
VGA_SYNC N 12 1| BLANK GND 55
SYNC . GND — =
s e = o N
PR EEEY X VoA Vs Rt T
x L
N~ |00 || O | || <t
| NN NN
0|
L0 | I~
) o o [o Jn
<<l |<|<|<]<lo
(6] (]G] ©] (6] (6] (6] O
D ) o Y >|> > |
>
o
VGA_VCC3P3
VCC3P3  VGA VCC3P3 VGA_VCC3P3
R57, A O
ca7 ci76 | ciea | cies
0.1u 0.1u

10u 0.1u
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V_VCC3P3VGND

v_vceaps
<« ID DATAZ.Ol 5
V_VCC1P8 | AV_VCC1P8 PV_VCC1P8
3 —
D1
BAT54S slg
U4 | <t
oo 00
29 Baa
23 33 ©¢o
7 //:m; 22 v_vcesps
RCA JACK VGND. 30, s T
TD RESET N 5 31, rEeET I - "
P3
. DATAZ
VGND c23 ||0.1u - EL J— o 2 2 DATAS o oy vee 4
P5 - ’
6 7 0 TD_DATA6 2 3 28MHz
25 ||0dul 0du 25| oo gg 5 g TD DATAT GND OUT ——=2—
ADV7180 = 28.63636MHZ
28MHz 13
—=ille B9y
VGND XTAL vsimELD |37 R85 120 5 TDVS
12 | an e 39 R56 A A120 5 1D HS Bg
|| a2 SFL [F—X
' |—o ALSB
38 VCC3P3 V_vCC3P3 VCC1P8 V_VCC1P8
18 INTRQ 77— 6 TD CLK27
V_VCC3P3 O——== PWRDWN LLc > ReILL 0 RE4. . 0O
12C_SCLK 18,26 34 a 22
[ % SCLK m TEST_0
12C_SDAT 33 1 1 182 4
C S 18,26 SbATAg ool oan cs c183 | ci8 c45
Z2zZzzZzzZpqzZ2Z
VOO0V XOOO 10u 0.1u 0.1u 10u L5 BEAD
oooowWwgI <
REH IS N - - - - = VGND
12C ADDRESS W/R = 0x40/0x41 -
- VGND
PV_VCC1P8 V_VCC1P8 AV_VCC1P8
VGND VGND VGND
sznan © Zml‘byﬁmw Technologies Inc. Taiwan.
= b — Torasic
[Title
DE1-SoC Board
ize Document Number ev
B ADV7180 Video Decoder E
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3 2 1
J2 _ LINEI
L ox oo :|
o o Z2
c21 || 1u R10 4.7K zx=z40
Tl<] PHONE JACK B
€20 ||_1u R11 4.7K >L l
VCC3P3 VCC3P3 "
R21 R22
47K ¢ 47K
R38 Q2 R37
AGND
2K 2K
= AGND  AGND
12C_SDAT 17,26 JI_ MICIN
h 12C SCLK____17.26 R20 330
) 4’& ISR mp 1 ©6
12C ADDRESS = 0x34 (write only) U3 = PHONE JACK P
Xzowzzz 1u
[=} wuwo
veeaP3 BnC2zzz
[} 3z
XTI/MCLK MBIAS é c8 T R9 580
%—%— XTO VMID [~ig ||>—1 AND c7 RS
DCVDD AGND D
N RN WM8731 RV 3 OA_VCC3P3 » - AGND
— >~ DBVDD ROUT ==X J3LINE OUT
= %—=— CLKOUT LOUT [g—<
BCLK o o o HPGND DAGND AGND  AGND -
F5852,55 g 5 2
§828358¢ 200
a o
8522538 IS To[e] PHONE JACK G
AUD_XCK S i
AUD_BCLK
E AUD_DACDAT AGND C10 || _100u
AUD_DACLRCK
2 AUD_ADCDAT 5 c22 || 100u
™"AUD_ADCLRCK 5 17
o
A_VCC3P3 R23 R24 AGND
47K ¢ 47K
vCesPs A_VCC3P3
AGND  AGND
L9 BEA L8 BEAD
c19
AGND
10u vcesPs A_VCC3P3
AGND
c166 | c167 c153 | c9
0.1u 0.1u 0.1u 0.1u
) AGND
ZTZH"‘:: © ml‘WYEVIS\D Technologies Inc. Taiwan.
s b pr— Torasic
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DE1-SoC Board
ize Document Number
B | Audio CODEC
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[I—- S TR

47

I > kiEX106,01

I HEX2[6.0] 46
HEX3[6.01 47

——

:» HEX4[6..0 4
[I—- S TR

|:>> LEDRI9..0] 3.4

HEX50

R176

HEX51

R175

HEX5

LEDR1
_LEDRO 4 5 2
LEDR 3 6
LEDR 2 7 LEDR2
LEDR 1 8 2
RN35 330 LEDR3
2
LEDR4
2
LEDR5
LEDR4 4 5 2
TEDRS 3 6 I
LEDR6 2 7 LEDR6
EDR7 1 8 1 2
RN37 330 LEDR7
2
LEDR8
2
LEDRS R275 LEDR9
LEDR9 R27 330 2

LEDR
Yl

LEDR
1

LEDR
A 1

LEDR
1

LEDR
1
LEDR
A1

LEDR
7

LEDR
71

LEDR

'//1 |

VCC3P3

1
6

VCC3P3

1
6

A5 1
| ==
C —
L .
E —
=
RN22 1K G5 0
HEX56 8 op
HEX40 7
HEX41 6 7Segment Display
HEX42 4 5
RN21 1K HEX4
HEX43 8
HEX44 7 b
HEX45 6 | | e—
HEX46 5 4 / /
ca
A 7 —
2|/ L
3
[
7Segment Display
LEDRO LEDR
2 A1

RN24 1K HEX3
_HEX30 8 A
_HEX31 7 B: b VCC3P3
HEX32 6 C —
HEX33 5 D! a / /u 1
E. 4 — o 6
2| / /
RN23 1K | G: 3 —O
_HEX34 8 | op
HEX35 7
HEX36 6 7Segment Display
HEX20 5
RN25 1K HEX2
HEX: A2 10
_HEX 1 B! 9 |, VCC3P3
THEX: |6 ] C —
HEX 4 5 D a / /A 1
2 4 —' "6
P / /
RN27 1K G2 3 g —’O
_HEX25 8 lop
HEX26 7
_HEX10 6 7Segment Display
HEX11 5
RN26 1K HEX1
2 8 Al 10
3 7 | Bl 9|, VCC3P3
4 6 Cl —
5 2 5 D1 a / /u 1
6

9
@
el
—
o~

RN29 1K G g —
8 i
7
6 7Segment Display
5
RN28 1K HEXO0
8 A0
7 BO b VCC3P3
5 DO M / /CA 1
E0 — 716
Fo_2|; / /
GO J— 0
ap

7Segment Display
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<« KEY[3.0] 36
e swie.0] 37

VCC3P3

RN38 10K
EY 8
E 7
E 6
E 5
KEYO KEY1
4 3 4 3
1 OE‘ 2 1 :]OE‘ 2
1
TACT SW TACT SW TACT SW TACT SW 20 \E/)lcRc
74HC245
E VCC3P3
DNI DNI NI E
BUTTONO BUTTON1 BUTTON2 BUTTON3 413
4 3 4 3
AU
1 2 1 2
6X6 SW 6X6 SW )
S} Sw2 Sw3 Sw4 SW5 SW6 SW7
| 4 GND 4 _GND 4 _GND 4 _GND 4 GND 4 _GND 4 _GND 4 _GND
VCC3P3 VCC3P3 VCC3P3 VCC3P3 RN34 120 VCC3P3 VCC3P3 VCC3P3 VCC3P3 RN36 120
8 swa 8 w7
H GND H GND H GND H GND 7 W2 H GND H GND H GND H GND 7 W6
5 GND GND 5 GND 5 GND 6 W1 5 GND 5 GND GND 5 GND 6 W5
5 4 W0 5 W4
SLIDE SW SLIDE SW SLIDE SW SLIDE SW SLIDE SW SLIDE SW SLIDE SW SLIDE SW
sws SW9
4_GND 4_GND
VCC3P3 VCC3P3
i GND i GND
GND GND R276 120 sw9
R274 120 Swe
SLIDE SW SLIDE SW
ZTZH"‘:: © Nﬂ‘wﬁmw Technologies Inc. Taiwan.
= b — Torasic
[Title
DE1-SoC Board
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B FPGA BUTTON, Switch E
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N

VCC3P3
R193
uss 10K
IRM our X 4 IRDARXD ——
IRM
t‘, vee 12 R194 47 vecsps
E143
3
GND Tu
cHassis [4 3V
TRM_V538_TR1 =
VCC3P3
0]

R191
4.99
LED1
IR Emitter tuen on voltage = 1.7V IR_Emitter_LED
IRDA TXD 4 R19 Q2
HE8050G

J15 VCC5_ADC
VCC5 O—Zpe T g1 2p ﬁgg :Ng 27 Soohm, 3
ADC NI . —
ADC_IN3 3 4 ADC_INA veeso
Eal LA\ B
ADC_IN5 5 6 ADC_ING C394 | C395 | c402
g
ADC_IN7 7 8 C407 | C406
q° 10 01u | 01u | 0u
2x5 Box Header 10u 0.1u
vees = ol = = =
[ D96 = = u24 il bl
1 23 ¥
3 ADC_INO >
2 SS g
<< s
BATSA ADC 6
D38 ADC, VINO
1 ADC. 47| VINL 1 VCC5_ADC VCC3P3
3 ADC_IN1 VCC5_ADC ADC VIN2 SCLK
) 3 AbC N ~ ADC_ N VINS 2 4 Lcce veea
ADC_IN5 xm‘s‘ DIN ‘—l 3 ADC SCLK.——
BAT54S ADC_IN6 18 3 ADC DIN i
D95 R168 ADC_IN7 9 xm? bout 1 3__ADC DOUT ;
1 180 L3 0 5 ADC CS N .
3 ADC_IN2 cs 7 >3 1
2 REFIN Ay
devm s = SXEG104RGYR 20K 169 1 ccaps
BAT54: VREF2P5 EEEr -
D35 [CRURURD)
1 C104 <2<
3 ___ADC_IN3 I o P VCC5_ADC VCC3P3
2 1u BIt
BATS4 = c401 €400
D92
1 = 0.1u 0.1u
3 ___ADC_IN4
2 = =
BATS4
D32
1
3 ADC_INS
2
BATSA
D29
1
3 ADC_IN6
2 E— VCC5  VCCS  VCC5 - VECs
BAT54S
D87
1 R68 ) R66 'Q R51 ) RS3
3 ADC_IN7
2 - 2K 2K 2K 2K
BATS4 — PS2 DAT R67 0 KBDAT
= PS2_CLK R74 0
PS2_DATZ R52 0 ] MSDAT
PS2 CLK2 R36 0
= KBCLK
vces MSCLK
2 o]
AT54S

VCC3P3

VCC3P3

VCC3P3

" VeC3r3
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4 3 2 1
vces USB_VCC5
USB_VDDA uo
1 USB_VCC5
VCC3P3_USB USB_VDD IN out c171
R64
0.1u
100K
USB_EXTVBUS =
us BB’ AR R FAULT n 1M |2 - 18
« HPS_USB_DATA[7..0] 5 cowy  ©m  ® VCC3P3_USB 4oy onp |5 R63 } BEAD
-] P ang 12 20K USEONL_DM
8888 88 Z  pecen| . _ USBDNL_DP
HPS_USB_DATA 24 gggge gg 8 a
HPS_USB_DATA. 23 | DATAO > DNI TPS2553DRVR
HPS_USB_DATA! 22 | DATAL = USB A-TYPE
HPS_USB_DATA 1| DATA2 3 USB_CPEN
HPS_USB_DATA 0_| DATAS CPEN [716__USB_EXTVBUS
HPSUSEDATA 9| DATA4 EXTVBUS [ RS0 =
HPS_USB_DATA g | DATAS 4 USB_VBUS 2N
HPS_USB_DATAY 7 | DATAG VBUS 7y USBUP_DM
DATAT M7 USBUP_DP
PP I USB_ R73. A0
D M__l_
SO s - v ——— — 2 =
" HPS USB DIR 5 2| NXT X0 X USBPHY_CLK_24
i ™HpPS UsE sTP 5 3| DR X J7
STP BEAD
USB_RBIAS 32 1 “"USEDN2_DM
RBIAS gmg 2 USBDNZ_DP
HPS_USB_RESET
R101 9 | ReseT GND_FLAG [
12K R72 = TUSB A-TYPE
10K USB3300
DNI
VCC3P3_USB =
VCCapP3 T
= = VCC3P3_USB
o) 40 150 [c156 Igug 147 [C146 (C151
R283
F]u F,lu F.lu F,m 1u F‘lu F.lu
4.99K
n|m|o =1i=
SRS w2 L
RAZ A A0 5 HPS USB RESET —— U2 (i =
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