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Cyclone V SoC Development & Education Board (DE10-Nano)
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CYCLONE V SoC BANK 4

10_4A/DIFFIO_TX_B25P/B_DQ_2/DQ4B

10_4A/DIFFIO_RX_B26P/B_DQ_1/DQ4B
10_4A/DIFFIO_RX_B26N/B_DQ_0/DQ4B
I0_4A/DIFFIO_RX_B27P/B_DQS_0/DQS4B
10_4A/DIFFIO_RX_B27N/B_DQSN_0/DQSN4B
10_4A/DIFFIO_TX_B28P/B_ODT_0
10_4A/DIFFIO_TX_B28N/B_DQ_3/DQ4B
I0_4A/DIFFIO_TX_B29P/B_DQ_6/DQ4B
10_4A/DIFFIO_TX_B29N/B_ODT_1/DQ4B
10_4A/DIFFIO_RX_B30P/B_DQ_5/DQ4B
10_4A/DIFFIO_RX_B30N/B_DQ_4/DQ4B

10_4A/DIFFIO_TX_B32P/B_DM_0/DQ4B
10_4A/DIFFIO_TX_B32N/B_DQ_7/DQ4B

10_4A/DIFFIO_TX_B33P/B_DQ_10/DQ5B

10_4A/DIFFIO_RX_B34P/B_DQ_9/DQ5B
10_4A/DIFFIO_RX_B34N/B_DQ_8/DQ5B
10_4A/DIFFIO_RX_B35P/B_DQS_1/DQS5B
10_4A/DIFFIO_RX_B35N/B_DQSN_1/DQSN5B
10_4A/DIFFIO_TX_B36P/B_CKE_1
10_4A/DIFFIO_TX_B36N/B_DQ_11/DQ5B

~{ 10_4A/DIFFIO_TX_B37P/B_DQ_14/DQ5B

=—{ 10_4A/DIFFIO_TX_B37N/B_CKE_0/DQ5B
10_4A/DIFFIO_RX_B38P/B_DQ_13/DQ58
10_4A/DIFFIO_RX_B38N/B_DQ_12/DQ5B

10_4A/DIFFIO_TX_B40P/B_DM_1/DQ5B
10_4A/DIFFIO_TX_B40N/B_DQ_15/DQ5B

Bank 4A
VCCIO = 3.3V

10_4A/RZQ_O/DIFFIO_TX_B25N

10_4A/DIFFIO_TX_B41P/B_DQ_18/DQ6B

10_4A/DIFFIO_RX_B42P/B_DQ_17/DQ6B
I0_4A/DIFFIO_RX_B42N/B_DQ_16/DQ6B
10_4A/DIFFIO_RX_B43P/B_DQS_2/DQS6B
10_4AIDIFFIO_RX_B43N/B_DQSN_2/DQSN6B
10_4A/DIFFIO_TX_B44P/B_RESETN
10_4A/DIFFIO_TX_B44N/B_DQ_19/DQ6B
I0_4A/DIFFIO_TX_B45P/B_DQ_22/DQ6B
10_4A/DIFFIO_TX_B45N/GND/DQ6B
10_4A/DIFFIO_RX_BA46P/B_DQ_21/DQ6B
I0_4A/DIFFIO_RX_B46N/B_DQ_20/DQ6B

10_4A/DIFFIO_TX_B48P/B_DM_2/DQ6B
10_4A/DIFFIO_TX_B48N/B_DQ_23/DQ6B

10_4A/DIFFIO_TX_B49P/B_DQ_26/DQ7B

10_4A/DIFFIO_RX_B50P/B_DQ_25/DQ7B
10_4A/DIFFIO_RX_B50N/B_DQ_24/DQ7B
10_4A/DIFFIO_RX_B51P/B_DQS_3/DQS78
10_4AIDIFFIO_RX_B51N/B_DQSN_3/DQSN7B

10_4A/DIFFIO_TX_B52N/B_DQ_27/DQ78
|0_4A/DIFFIO_TX_B53P/B_DQ_30/DQ7B

10_4A/DIFFIO_TX_B53N/GND/DQ78
10_4A/DIFFIO_RX_B54P/B_DQ_29/DQ7B
10_4A/DIFFIO_RX_B54N/B_DQ_28/DQ7B

10_4A/DIFFIO_TX_B56P/B_DM_3/DQ7B
10_4A/DIFFIO_TX_B56N/B_DQ_31/DQ78

10_4A/DIFFIO_TX_B57P/B_DQ_34/DQ8B

10_4A/DIFFIO_RX_B58P/B_DQ_33/DQ8B
10_4A/DIFFIO_RX_B58N/B_DQ_32/DQ8B
10_4A/DIFFIO_RX_B59P/B_DQS_4/DQS8B
10_4AJDIFFIO_RX_B59N/B_DQSN_4/DQSN8B

10_4A/DIFFIO_TX_B60N/B_DQ_35/DQ8B
10_4A/DIFFIO_TX_B61P/B_DQ_38/DQ8B

10_4A/DIFFIO_TX_B6IN/GND/DQ8B
10_4A/DIFFIO_RX_B62P/B_DQ_37/DQ8B
10_4A/DIFFIO_RX_B62N/B_DQ_36/DQ8B

I0_4A/DIFFIO_TX_B64P/B_DM_4/DQ8B
10_4A/DIFFIO_TX_B64N/B_DQ_39/DQ8B

GPIO_1 D30

(2]
3
o

D34

]
<

DE

o|T|T
o|o|o|

[2)[2][2][2)[2)[2] [2) [a) ==

0|0]0]0[0]0]0]0}

o|9|o|g|
~[&)

D31
D24

AG21

GPIO_1 D19
AF22 GPIO_1_D22
AF21 _ GPIO_1 D25
AD23 GPIO 0 D14
AE22 GPIO_1 D23

H21 GPIO_1 D18

H23 GPIO_1_D20
H22 GPIO_1 D17

G23 GPIO_1 D14
F23 GPIO_1 D15

NNNES

GPIO_1 D16
GPIO_1 D12

AG24
AH24

AG26 GPIO_1 D8

AE24 GPIO_0 D15
AE23 GPIO_0 D12
AC22 GPIO_0_D21
AC23 GPIO_0_D20
| AH26 _GPIO_1 D11
| AG28 GPIO_1 D4
AH27 GPIO_1_D9
AF25 GPIO 13
AG25 GPIO_1 D10
AF27 _GPIO_1_D7
AF28  GPIO_1 D5

U1l UL
CYCLONE V SoC BANK 3
Bank 3A
GPIO_0 D32 Y11 VCCIO = 3.3V Arduino_Reset_n AH7
P60 D35 AAL1 | '0_3A/PR_ERRORI/DIFFIO_RX_B7P
P66 D10 Abs | |0_3A/PR_DONE/DIFFIO_RX_B7N Arduino 106 AGS
P00 D13 ‘AEg | |O_3A/DIFFIO_TX_BSP/DQ1B
10_3A/PR_READY/DIFFIO_TX_B8N/DQ1B Arduino 100 AG
Arduino_lO1 AF.
Arduino_|O4 U14
Bank 3B Ardine 103 AC
VCCIO = v G
HDMI_TX D16 AE4 CCIo 3.3 AF7___GPIO_0 D6 Arduino_O7 AH
=F0-05 ‘APz |0_3B/DIFFIO_TX_B9P/B_WEN/DQ2B 10_3B/DIFFIO_TX_B17P/B_BA_0/DQ3B [~ASs —FHDMITX DT ArdTeTo AG1
HOMITX D5 AD1o | 'O_3B/DIFFIO_TX_BON/GND 10_3B/DIFFIO_TX_BI7NIGND [~AETTFOMI T INT AdUnoIOE R
—HDMI TX DI0— AEo | |O_3B/DIFFIO_RX_B10P/B_A_14/DQ2B 10_3B/DIFFIO_RX_B18P/B_BA_1/DQ3B [~AFTo— DM TX D8 ArdunoIO10 AF1
—HDMITRCLK — Ti1 | |O_3B/DIFFIO_RX_B1ON/B_A_15/DQ2B 10_3B/DIFFIO_RX_B18N/B_BA_2/DQ3B [~T7 HOMI2S0 AU 10 AET
HOMIMCLK —U1i | /O_3B/DIFFIO_RX_B11P/B_CSN_0/DQS2B I0_3B/DIFFIO_RX_B19P/B_CKIDQS3B 15— HDMI SCIK
HOMI X DT> A7 | |O_3B/DIFFIO_RX_B11IN/B_CSN_1/DQSN2B 10_3B/DIFFIO_RX_BION/B_CKN/DQSN3B |2z —GpI0-0 Do
—FDMI TX DLi —AFg | 'O_3B/DIFFIO_TX_B12P/B_A_12 10_3B/DIFFIO_TX_B20P/B_A 6 [~AH>—FDMITX DI7 Arduino 1015 AGLL
—HDMI TX D23 AEs | |O_3B/DIFFIO_TX_B12N/B_A_13/DQ2B 10_3B/DIFFIO_TX_B20N/B_A_7/DQ3B Arduno o2 AHLT
—HDMI TX D22 AFg | |O_3B/DIFFIO_TX_B13P/B_A_10/DQ2B
AT D11 | |O_3B/DIFFIO_TX_B13N/B_A_11/DQ2B AE12  HDMI TX D1
FOMI TX D6 —AELL | |O_3B/DIFFIO_RX_B14P/B_A_8/DQ2B 10_3B/DIFFIO_RX_B22P/B_A_4/DQ3B |-aB1s—HDOMI TX D0
10_3B/DIFFIO_RX_B14N/B_A_9/DQ2B 10_3B/DIFFIO_RX_B22N/B_A_5/DQ3B Arduino 1013 AH12
HDMI_TX_D15 HDMI_TX_D20 Arduino_IO8
MR —AE2 1 10_3BIDIFFIO_TX_B16P/B_CASNIDQ28 10_3BIDIFFIO_TX_B24P/B_A 0IDQ3B |-Ame—ADM-DX-022 R T e
10_3B/DIFFIO_TX_B16N/B_RASN/DQ2B 10_3B/DIFFIO_TX_B24N/B_A_1/DQ3B =610 D27 Wid
HDMI_TX_VS V.
5CSEBA6UZ3ITN GPIO_0 DIt AG14
GPIO_0_D5 AH
U1K GPIO_L D32 AG15
GPIO_0_D7 AH
GPIO_0_D10 AD
CYCLONE V SoC BANK 5 GPIO_1_D35 AEL7
Bank 5A KEYO AH17
LED4 AF26 VCCIO = 3.3V KEY1 AH16
10_5A/RZQ_1/DIFFIO_TX_R1P/DQIR
e AE26 |\ 5A/PR_REQUEST/DIFFIO_TX_RIN/DQIR Yii €06
I0_SA/DIFFIO_RX_R6P/DQSIR w15 [EDO
10_SA/DIFFIO_RX_R6N/DQSNIR [~aA>4[ED1
GPIO 1 D3 AD26 I0_SA/DIFFIO_TX_R7P/DQIR 3353 TED7
TG TOR ] Yi7 | 10_5A/CVP_CONFDONE/DIFFIO_TX_R3N/DQIR 10_5A/IDIFFIO_TX_R7N (/76 —TED?
P60 D28 Y1g | 'O_5A/DIFFIO_RX_R4P/DQIR 10_5A/DIFFIO_RX_RBP/DQIR [N1E D35
I0_5A/DIFFIO_RX_R4N/DQIR 10_5A/DIFFIO_RX_R8N/DQ1R =
Bank 5B
VCCIO = 3.3V
GPIO_0_D30
ABZ5 | |0_5BIRZQ_2/DIFFIO_TX_R24N
5CSEBA6UZ3ITN
5CSEBAGUZ3ITN
User Interface (FPGA) HDMI TX HDMI Interface
20 I KEY[1..0] 621 « _HDMI_TX D[23.0] n [ HDOMLTX INT
20 & }E0I0] 6,21 «pHOMLTXCLK 21 «pHOMLTXDE
621 (—HOMLTX S o (- HoMLTX VS
621 (- HoMLTX VS
GPIO 601 « HDMI_TX_DE
6710 - <SEI00 DI ——h—
619 «H)-—mlQLDESO HDMI Audio Interface
n -HOMLMCLK
Arduino Digital Interface . « HOMI_LRCLK
Arduino [O[15..0 T
19 (AU OIS0 ” ‘ DM 1250
Arduino_Reset_n :
19 o>— o <1 HDMI_SCLK
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DDR3 Interface (HPS)
HPS DDR3 ADDRI[14..0] CYCLONE V SoC BANK 6 (HPS)
12 K1
1 ——}-HES.DDR3 B2,
Bank 6A
HPS_DDR3_DM(3..0] _
12 « - R117 100 HPS DDR3 RZQ D25 | o8 k70 0 VCCIO = 1.5V
HPS DDR3 DO[31.01 CoVY _RZQ_
v « = HPS_DDR3 ADDR $28 | HiPS_DDRIHPS_A_0 HPS_DDR/HPS_DQ_0 [F22 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 ‘,‘522‘; 8
. HPS_DDR/HPS_A_2 HPS_DDR/HPS_DQ_2 2
A _| _A_ _| _DQ_
12 & — Mo BOR260R D% | HPS DDR/HPS A 3 HPS_DDR/HPS DO 3 [oar FPSDOR 38
HPS DORIADDRE—J35~| HPS_DDRHPS_A_4 HPS_DDR/HPS_DQ_4 a6 HPS DDR3 DO5
HPS_DDR3_RESET_N HPS DORS ADDRE—C26 | HPS_DDR/HPS_A 5 HPS_DDR/HPS_DQ_5 HPSDORTDOE
12 « e BoRABERT— <20 HPS DDRIMPS A6 HPS_DDRIHPS DO 6 {—oar q R 87
HPSDDR3ADDRE a5 | HPS_DDRHPS_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 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 2| HPS_DDR/HPS_A_10 HPS_DDR/HPS_DQSn_0 HPSBORT D0
12 <1 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 « —— HPS_DDRIHPS_DQ 10 |2t . )
HPS_DDR3_CS_N HPS DDR3 CK P HPS_DDR/HPS_DQ_11 2
12 < F————7= PS DDRSCK N Ngé HPS_DDR/HPS_CK HPS_DDR/HPS_DQ_12 | SZ; P DBRS D
HPS DDR3_WE_N HPS DDR3 CKE L2g | HPS_DDR/HPS_CKn HPS_DDR/HPS_DQ_13 [—5g HPS DDR3 D
12 <1 — HPSDDRS CKET w58| HPS_DDR/HPS_CKE_0 HPS_DDR/IHPS_DQ_14 (e HPS DRI DO
HPS DDR3_ODT APS R A27 | HPS_DDR/HPS_CKE_1 HPS_DDR/HPS_DQ_15
12 <« — . = 55| HPS_DDR/HPS BA 0 Rio HPS_DDR3 DOS. P1
HPS_DDR3_CKE HPS DDR G25 | HPS_DDR/HPS_BA_1 HPS_DDR/HPS_DQS_1 [gig HPS_DDR3_DQS NI
12 <« HPS_DDR ‘A5e—| HPS_DDR/HPS_BA_2 HPS_DDR/HPS_DQSN_1 [p7g FPSBORI DI
HPEDOR A5e—| HPS_DDR/HPS_RASN HPS_DDR/HPS_DM_1
TP DOR £55—| HPS_DDR/HPS_CASn
HPS_DDR3_CS1_N : HPS_DDR/HPS_WEN
2 «H . HPS DDR E2L HPS_DDRIHPS CSn_0 HPS_GPI10 (12
HPS_DDR3_CKE1 [PSDDR HPS_DDR/HPS_CSn_1 HPS_GPI11
12 « HPSOOR 025 | HPS_DDR/MPS_ODT 0 HPS_GPI12 (527
HPS_DDR3_ODT1 HPS_DDR/HPS_ODT_1 HPS_GPI13
12 « —
HPS_DDR3_DQ16
. R = mgg HPS_DDR/HPS_DQ_16 HPS_DDR/HPS_DQ_32 6265
HPSDDRS DOTE 55| HPS_DDR/HPS_DQ_17 HPS_DDR/HPS_DQ_33 [Acss
HPSDDR DOTS Uss| HPS_DDR/HPS_DQ_18 HPS_DDR/HPS_DQ_34 [~y7%
NP DORE DO 55| HPS_DDR/HPS_DQ_19 HPS_DDR/HPS_DQ_35 [~y73
TP DOR = HPS_DDR/HPS_DQ_20 HPS_DDR/HPS_DQ_36 55
= Rov| HPS_DDR/HPS_DQ_21 HPS_DDR/HPS_DQ_37 |—g57
PSDORTD 7| HPS_DDR/HPS_DQ_22 HPS_DDR/HPS_DQ_38 [aBs8
HPS_DDR/HPS_DQ_23 HPS_DDR/HPS_DQ_39
HPS DDR3 DQS_P2
HPS—DORT DO o Eg HPS_DDR/HPS_DQS_2 HPS_DDR/HPS_DQS_4 %’;
P=~GBRa=Br 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
5 = ggg HPS_DDR/HPS_DQ_24 HPS_GPIO '};42275
. R =—AAoa—| HPS_DDR/HPS_DQ_25 HPS_GPIL [R50
PS DDRE D027 Wa6 | HPS_DDR/HPS_DQ_26 HPS_GPI2 [~R57
HPS DRI DOZE Roa| HPS_DDR/HPS_DQ_27 HPS_GPI3 [—R5=
HPS DoRS D29 754~ HPS_DDR/HPS_DQ_28 HPS_GPI4 [—p5e
HPSDDRS D030 V57| HPS_DDR/HPS_DQ_29 HPS_GPI5 [—r17
= 3T AAs7 | HPS_DDRIHPS_DQ_30 HPS_GPI6 (75
HPS_DDR/HPS_DQ_31 HPS_GPI7 [~y7g
HPS DDRS DS 3 U191\ 1ps DDRIMPS_DQS_3 :ggfgg:g Y26
323 ngi gﬁi L Tx HPS’DDR/HPS’Dgsﬁ 3 a
AB28 | pS DDRIHPS DM 3 V28 HPS_DDR3_RESET_N
HPS_DDR/HPS_RESETn
5CSEBA6U23I7N
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UBS PHY Interface (ULPI) HPS Reset ( )
HPS USB_DATA[7..0 HPS_WARM_RST_N CYCLONE V SoC BANK 7 (HPS
14 (SRS LSE DATAILOL, 1017 p—HPS WARMRSTN
" [——yHPS UsB cLkout 1017 [ HPSRESETN
‘ Bank 7A
14 [Cy—freused HPS_WARM_RST N A23 VECIo = 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 [ HPS UART TX
“ « HPS_USB_STP 6 C—»>—— HPS CLKL 25 E20 TRACE_D1/SPISO_MOSI/UARTO_TX/HPS_GPIO50 |4 HPS T2CT SDAT
—F——rr— HPS CLK2 25 VCC3ps HPSCLRZ 25 HPS_CLK1 TRACE_D2/SPIS0_MISO/I2C1_SDA/HPS_GPIO51 HPST2G1SCIK
6 C—>—— D20 | {ipsCLk2 TRACE_D3/SPIS0_SS0/12C1_SCL/HPS_GPIO52 i =TED
HPS_USB_RESET R143 47K HPS_PORSEL E18 TRACE_D4/SPIS1_CLK/CANL_RX/HPS_GPIO53 =575 —HpS KEY
w014 PP HPS JTAG INTERFACE HPS_PORSEL TRACE_D5/SPIS1_MOSI/CANI_TX/HPS_GPIO54 [=37 HPS T2C0 SDAT
R118 47K JTAG TRST c22 TRACE_DG6/SPISI_SS0/12C0_SDAHPS_GPIOS5 |-c1g—HpST2C0-SCIK
u HPS_ TCK . HPS_TRST TRACE_D7/SPIS1_MISO/I2C0_SCL/HPS_GPIO56
e — HPS TCK
Ethernet PHY Interface (RGMII) HPS_TMS RS 3 HPS TMS 3o HPS_TCK SPIMO_CLK/I2C1_SDA/UARTO_CTSIHPS_GPIOS7 |-Adg
HPS ENET TX DATA[3.0] 1 —o——— s HPS—TDI Tos| HPS_TMS SPIMO_MOSI/I2C1_SCL/UARTO_RTS/HPS_GPIO58 [~gTg—
15 K HPS_TDI 3 HPS~TDO 555 | HPS_TDI SPIMO_MISO/CANI_RX/UARTI_CTS/HPS_GPIOS9 [ 317~ HpS BOOTSELO
HPS_ENET GTX_CLK 1 o> —— S0V HPS_TDO SPIMO_SS0,BOOTSELO/CANI_TX/UART1_RTS/HPS_GPIO60 [~317 S GSENSOR TNT
15 < F—— HPS TDO BN UARTO_RX/CANO_RX/SPIMO_SS1/HPS_GPIOBL (17— FPS CLOCKSELT
HPS_ENET TX_EN 11 < = UARTO_TX,CLKSEL1/CANO_TX/SPIM1_SS1/HPS_GPIO62 [~=1gHpPS SPIM CLK
15 L P JTAG TRST = 12C0_SDA/UART1_RX/SPIM1_CLK/HPS_GPIO63 (g1 HpS SPIM MOSI
10 —o—— 12C0_SCL/UART1_TX/SPIM1_MOSI/HPS_GPIO64 |—575—FHpPSSPIM MSO
HPS ENET RX DATA[3.0] CANO_RX/UARTO_RX/SPIM1_MISO/HPS_GPIO85 |~&16HPS—SPIV™SS
15 P CANO_TX,CLKSELO/UARTO_TX/SPIM1_SSO/HPS_GPIO66
HPS ENET RX CLK Accelerometer Interface
15 —— — HPS_12C0_SDAT
15 [y HPSENET RX DV B> Bank 7B
HPS_I2C0_SCLK
16 y—— ot HPS ENET GTX CLK  J18 VCCIO = 3.3V
HPS ENET INT N HPS GSENSOR INT HPS ENET TX DATAD — Alg | NAND_ALE/RGMIII_TX_CLK/QSPI_SS3/HPS_GPIO14 QSPI_IO0/ - [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 — Al | NAND_CLE/RGMIII_TXD1/USBI_D1/HPS_GPIO16 QSPI_I02/ - [USBL_DIRIHPS_GPIO31
15 < F———— HPS ENET TX DATAS — D17 | NAND_RE/RGMIII_TXD2/USB1_D2/HPS_GPIO17 QSPI_I03/ - /USB1_NXT/HPS_GPIO32 =3 HPS BOOTSELL
HPS ENET MDIO LTC Interface HPS ENET RX DATA0 — A1a| NAND_RB/RGMII1_TXD3/USB1_D3/HPS_GPIO18 QSPI_SS0,BOOTSEL1/ -/ - HPS_GPIO33 [~&17
15 « — HPS 12C1 SDAT HPE ENET MDIO E16 | NAND_DQO/RGMIIL_RXDO/ - [HPS_GPIO19 QSPI_CLK/-/-/HPS_GPIO34 ["E12~ HPS ENET INT N
16 L Hy—— HPS ENET MDC A NAND_DQ1/RGMII1_MDIO/I2C3_SDA/HPS_GPIO20 QSPI_SS1/-/- IHPS_GPIO35
HPS ENET RESET N HPS_12C1 SCLK HPSENET RX DV NAND_DQ2/RGMII1_MDC/I2C3_SCL/HPS_GPIO21
101517 & p——m——— 16 I HPSENETTXEN j NAND_DQ3/RGMII1_RX_CTL/USB1_D4/HPS_GPI022
HPS ENET RX CLK 715 | NAND_DQ4/RGMII1_TX_CTL/USB1_DS/HPS_GPIO23
HPS_SPIM_MOSI HPS ENET RX DATAT — ALi | NAND_DQS/RGMII1_RX_CLK/USBI_D6/HPS_GPIO24
16 K P+ HPS ENET RX DATAZ G NAND_DQ6/RGMII1_RXD1/USB1_D7/HPS_GPIO25
SD Card Interface HPS SPIM MISO HPS ENET RX DATAS a5 | NAND_DQ7/RGMII1_RXD2/ - /HPS_GPIO26
HPS SD DATA[3.0 16 —»>— TP GO0TaES 515 | NAND_WP/RGMII1_RXD3/QSPI_SS2/HPS_GPIO27
13 D DARI HPS SPIM CLK NAND_WE,BOOTSEL2/QSPI_SS1/ - /HPS_GPI028
13 HPS_SD_CMD 16 < F———
< F— 16 « HPS_SPIM_SS
HPS_SD_CLK S
13 C F— Bank 7C
< 6y tesiccRo e e o e VeCTo = 3.3V N
HPSSD DATAD C13| SDMMC_CMD/USBO_DO/ - /HPS_GPIO36 SDMMC_PWREN/USBO_D1/ - HPS_GPIO37 |33~ Hps LTC GPIO
SDMMC_DO/USBO_D2/ - /HPS_GPIO38 SDMMC_D4/USBO_D4/ - [HPS_GPI040
HPS_SD_DATA = | _ = | - 4
UART Interface HPS Key and LED HeS—So-GATA 558 SDMMC_DY/USBO_D3/ - HPS_GPIO39 SDMMC_D5/USBO_DS/ - IHPS_GPIOAL a5 Rizo. . 0 DNI HPS USB RESET
HPS UART RX HPS_KEY HPSSD-DATA SDMMC_D2/USBO_DIR/ - /HPS_GPIO46 SDMMC_D6/USBO_D6/ - /HPS_GPI042 g3 HPSENET RESET N
13 ———— 17 —ss——— 59 SDMMC_D3/USBO_NXT/ - /HPS_GPIO47 SDMMC_D7/USBO_D7/ - IHPS_GPI043 B Ri2} GBI
13 }-HPSUART TX 17 «HPSLED o s s 5o oLk
HPS CONV USB N —= SDMMC_FB_CLK_IN/USBO_CLK/ - /[HPS_GPI044 SDMMC_CCLK_OUT/USBO_STP/ - IHPS_GPIO45
13 [y HPSCOWUSBN
Bank 7D
HPS_USB_DATA4 cs VCCIO = 3.3V C10 _ HPS USB DATA
HPSUSESTP G= | RGMIIO_RXDO/USB1_D4/ - /HPS_GPIO5 . RGMIIO_TXDO/USBI_DO/ - HPS_GPIOL [~Fz AP USE DATA
=035 OR £2-| RGMIIO_RXD1/USB1_STP/ - /HPS_GPIO11 RGMIIO_TXD1/USB1_D1/ - HPS_GPIO2 [—; US5-DATA:
S U5 NXT 55| RGMIIO_RXD2/USB1_DIR/ - /HPS_GPIO12 RGMIIO_TXD2/USB1_D2/ - [HPS_GPIO3 [—& SUSE DATA
RGMII0_RXD3/USB1_NXT/ - /HPS_GPIO13 RGMIIO_TXD3/USB1_D3/ - [HPS_GPIO4
HPS_USB_CLKOUT G4 C6 _ HPS CONV_USB N
S USE BATAT F2~| RGMIIO_RX_CLK/USB1_CLK/ - /HPS_GPIO10 RGMIIO_TX_CTL/ -/ - HPS_GPIO9 g7
RGMII0_RX_CTL/USB1_D7/ - IHPS_GPIO8 RGMII0_TX_CLK/ - / - [HPS_GPIO0
HPS_USB_DATAS D4
HPS USE DATAS €7| RGMIIO_MDIO/USB1_DS/I2C2_SDAHPS_GPIO6
RGMII0_MDC/USBL_D6/12C2_SCL/HPS_GPIO7
SCSEBAGUZ3I7N
Default Setting: BOOTSEL[2:0]1=101 (Boot from SD CARD)
CLKSEL[1:0] =00
VCC3P3
[}
o Hp .
& s [ ———
DNI_R127, HP. BOOTSELO (BOOTSELOQ) 40, reserved.
R126, BOOTSELL __(BOOTSELL)  R139 DNI Qas1C] Wit
DNI_R125, HPS_BOOTSEL2 (BOOTSEL2) R138, _- = No partof this schematic design duplicated, or used without the prior Terasic.
R124, HPS_SPIM_SS (CLOCKSELO) R137, DNI [Title
R123, HPS_CLOCKSEL1 (CLOCKSEL1) R135, DNI DE10-Nano Board
= Bize Document Number ev
B | FPGABank?7 co
Date: Friday, July 14, 2017 Fheet 5 _of 74
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GPIO

37,19 <C>: GPIO 0 D[35..0

3,19

20

15
10

14

<> GPIO 1 D[35..0

User Interface (FPGA)

[ SW[3..0]

CYCLONE V SoC Clock

Bank 3B VCCIO

= 3.3V

Clock Generator

}HPSCLKL 25
(}HPscLkz 25

FPGA_CLK1 50 V. AG5____HDMI_TX_CLK
GPIG 0. Do% 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 [~Ana FDMI TX DI8
GPIG-0- D0 v 10_3B/CLKON,FPLL_BL_FBN/DIFFIO_RX_B15N 10_3B/FPLL_BL_CLKOUTL,FPLL_BL_CLKOUTN/DIFFIO_TX_B21N/B_A_3/DQ3B
PG 0 D2 W 10_3B/CLK1P/DIFFIO_RX_B23P
10_3B/CLKIN/DIFFIO_RX_B23N
Bank 4A VCCIO = 3.3V
FPGA_CLK2 50 Y13
GPIO 0 D3 AA1a | |O_4A/CLK2P/DIFFIO_RX_B31P
GPIO-1 B0 Y15 | |O_4A/CLK2N/DIFFIO_RX_B31N
PG 1D AALS | |O_4A/CLK3P/DIFFIO_RX_B39P
I0_4A/CLK3N/DIFFIO_RX_B39N
Bank 5B VCCIO = 3.3V
GPIO_0_D31
wn J,gj 10_5B/CLK4P,FPLL_BR_FBP/DIFFIO_RX_R23P 10_SB/FPLL_BR_CLKOUTO,FPLL_BR_CLKOUTP,FPLL_BR_FB/DIFFIO_TX_R22P ﬁf\gg GPIO0 D33
W W1 | |0_5B/ICLKAN,FPLL_BR_FBN/DIFFIO_RX_R23N 10_5B/FPLL_BR_CLKOUTL,FPLL_BR_CLKOUTN/DIFFIO_TX_R22N
W W26 | |O_5B/CLK5P/DIFFIO_RX_R21P
10_5B/CLK5SN/DIFFIO_RX_R21N
Bank 8A VCCIO = 3.3V
FPGA_CLK1 50 FPGA_CLK3 50 GPIO_0_D1
R159 0 P50 D g 10_8A/CLK6P,FPLL_TL_FBP/DIFFIO_RX_T9P I0_8A/FPLL_TL_CLKOUTO,FPLL_TL_CLKOUTP,FPLL_TL_FB/DIFFIO_TX_T4P [E)g GPIO0 0 D4
GPIO0 DI o) I0_8A/CLK6N,FPLL_TL_FBN/DIFFIO_RX_T9N 10_8A/FPLL_TL_CLKOUTL,FPLL_TL_CLKOUTN/DIFFIO_TX_T4N
GPIO 0 D18 C 10_8A/CLK7P/DIFFIO_RX_T1P
I0_8A/CLK7N/DIFFIO_RX_TIN
SCSEBAGU23I7N
\elexlx]

-CLKENET 25
CLK_UB2_24

<< - -
CLK_USB_24

<< - -~

HDMI TX
« . _HDMI_TX D[23..0]

——-HOMLTX CLK

HDMI_TX_HS
<t
e HDMI_TX_|

VCC3P3
o

U3s
58888
8888~
veears 5555 ol R47 182 CLK UB2 24
) CLK_USB_24
21 oo Sl B RA9 18.2
5 | GND 9 R48 182 CLK ENET 25
C315 Y1 = 7 g“g gtﬁg 8
p— 4
0.1u EN  VCC cika 122 R54 18.2 HPS_CLK1 25
) APS_CLKZ 25
Zlenp out [2—RERAL &y cLkin CLKs [ R55 18.2
= 25.00MHz 1 % 16 R56 182 FPGA CLKI 50
A xa o SIS R57 182 FPGA CLK2 50
=4
—24 xB G
15350C-B07837-GM

o
BN

Default:
Default:

Default:

Defaul
Defaul

Defaul
Defaul

t
t
t
t

24MHz
24MHz

25MHz
25MHz
25MHz

50MHz
50MHz

r
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FPGA JTAG INTERFACE
FPGA_TCK U1A
1 |:>>— FPGA TCK
FPGA_TMS . .
1n —o>—— CYCLONE V SoC Configuration
FPGA_TDI R169
11 —D—— K vceap3
11 «}-FeeATO Bank 3A Bank 5A
VCCIO = 3.3V VCCIO = 3.3V
FPGA_TCK ABS cc1o 3.3 CCIo 3.3 AA20  GPIO_1 D21
R176 CATIS AT TCK 10_5A/INIT_DONE/DIFFIO_RX_R2P
™S
FPGA_TDI GPIO_1 D1
USB Blaster oK EEOATES Wi ToI 10_5A/DEV_OE/DIFFIO_TX_Rsp |24
FPGA_NCONFIG TDo GPIO_0_D23
10 o —— R178 o EPCO DCLK AAB 10_5AIDEV_CLRI/DIFFIO_TX_RSNIDQIR [F2B23
FPGA_CONF_DONE DCLK Y1 GPIO_0_D22
10 o ———— Design Note: ONI EPCO AS DATAO _ AD? 10_5A/CRC_ERROR/DIFFIO_RX_R2N 9
Optional termination resistor c237 R177 EPCQ_AS DATAL __AC6 | AS_DATAO.ASDO/DATAO AE25__GPIO_1 D6
for DCLK T2p K EPCO AS DATAZ —ACS | AS_DATALIDATAL 10_5A/NCEO/DIFFIO_TX_R3P/DQIR
GPIO 50V DNI EPCQ_AS DATA3 __AB6 | AS-DATA2IDATA2
CAD Note: DNI AS_DATA3/DATA3
GPIO 0 D[35..0 Place near FPGA DCLK pin EPCQ_nCSO VCC3P3
610 y-LRloopsol L L n A8 | NcsoiaTA4 volEmk oA o
GPIO 1 D[35.0 : : HDMI_TX_D9 4 - FPGA_CONF_DONE
6,19 <C>>——J—1— OV TX D3 i 10_3A/DATAS/DIFFIO_TX_B2N CONF_DonE [P ALY 10K
o 10_3A/DATAG/DIFFIO_RX_BIN/DQ1B
D7 . _RX_| FPGA_NSTATUS
ADC M o—oa| IO 3AIDATATIDIFFIO_TX B2PIDQ1B nsTaTUS |2 R144 10K
ADC CONVST OV T DT 10_3A/DATAS/DIFFIO_RX_B1P/DQ1B EPGA NCONEIG
18 < 1+ HOMITXHE A 10_3A/DATAY/DIFFIO_TX_B4N/DQ1B nCONFIG -7 R136 10K
ADC SCK HOMT 2C—SOA AA4"| |0_3AIDATALO/DIFFIG_RX_B3N/DQSN1B 6
18 < P b — ADC CoNveT Us | I0_3A/DATAL1/DIFFIO_TX_B4P nCE —“I-
ADC SDO ADCSD0 - 10_3A/DATA12/DIFFIO_RX_B3P/DQS1B
18 My —— DG SCK /\A,El) 10_3A/DATAL3/DIFFIO_TX_B6N/DQ1B MSELO '3410 mggt
ADC SDI DCSDr AG4 | IO_3A/DATAL4/DIFFIO_RX_B5N/DQ1B MSELL (5 VSEL
18 <} —— I0_3A/DATALS/DIFFIO_TX_B6P/DQ1B MSEL2 (10— MaEL
MSEL3
HDMI_I2C_SCL
Y10 1 |0_3AICLKUSRIDIFFIO_RX_BSPIDQ1B MsELs [ MSEL
12C Interface 5CSEBAGUZBITN
621 & HDMI_I2C_SDA
UIN
621 —JHomLic scL
CYCLONE V SoC BANK XCVR
621 (JHRMLTX DP23.0 ook GxB 0
an
HDMI_TX_HS —
21 K == ﬁi GXB_RX_LON,GXB_REFCLK_LOn GXB_TX_LOp :Bi
ABL?| GXB_RX_LOp,GXB_REFCLK_LOp GXB_TX_LOn g5
VCCaPs AB2Y| GXB_RX_L1n,GXB_REFCLK_L1n GXB_TX_L1p [yT
GXB_RX_L1p,GXB_REFCLK_L1p GXB_TX_LIn [—r5
V2| GXB_RX_L2n,GXB_REFCLK_L2n GXB_TX_L2p (11
GXB_RX_L2p,GXB_REFCLK_L2p GXB_TX_L2n
VCCaP3
use V5
Vee v REFCLKOLp Default Setup MSEL[4:0] = 10010,
EPCQ AS DATAO 5 2 EPCQ_AS_DATAL REFCLKOLn AS Fast Mode
EPCQ_DCLK 6| SI100) SO(I01) I3 EPCQ_AS DATAZ _R265,
EPCQ_NCSO 1 3%;';%‘35@?.82 7 EPCQ_AS DATA3 _R266, VCC3P3
: Bank GXB L1 o W0 el s Q
GND 55 ) GXB_RX_L3n,GXB_REFCLK_L3n GXB_TX_L3p [yt il TRV RS
TSFEIP064A-JBLE GXB_RX_L3p,GXB_REFCLK_L3p GXB_TX_L3n [ T o weED R10
GXB_RX_L4n,GXB_REFCLK_L4n GXB_TX_L4p [z e VSED RIL
£ GXB_RX_L4p,GXB_REFCLK_L4p GXB_TX_L4n 55 == VSEL R
£2| GXB_RX_L5n,GXB_REFCLK_L5n GXB_TX_L5p [p1 ==
— GXB_RX_L5p,GXB_REFCLK_L5p GXB_TX_L5n _ — 3 X
VCC3P3 P8 DIP SWITCH
Ng| REFCLK1Lp
¢— REFCLKI1Ln R3 o MSELO
L R4 A D MSELL
s~ 5CSEBAGU23I7TN »%\/\/\, g mgétg—
VCCaPs T
> i Ncol 8 5 EPCQ_AS_DATA RY 2 MSEL
¥—2{NCO2 > DATAO EPCO AS DATA _
»—=2— NCo3 DATAL B
c40 6 EPCQ_AS_DATA.
—7 NCo4 DATA2
0.1u 1 EPCQ_AS_DATA
16v  1p | NCO5 DATAS 1775 EPCQ_DCL
X—7371 NC06 DCLK ‘Copyight c) 2016 by Terasic Ic. Taiwan.
13 | o EPCQ_NCSO Hasic| e
= 14 mgg; 5 ncs Ti‘tle ~ o partoftis schemai design duplcate,or used without the prior Tetasic
3 g';fsm DE10-Nano Board
EZQ Document Number ev
B FPGA Configuration and EPCS co
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U1E U1F u1G
uic
CYCLONE V SoC Power GND GND
CYCLONE V SoC HPS Power vCCcaPs vceaps
VCC1P1_HPS o o F23 5 K14 R
o wo w13 [ E23 | OND GND "B17 K16 | GND GND "R1T
K17 25 AAG | VCCIO3A VCCIO4A A — 51 | G\D GND o ®20 | GND GND g3
16| VCC_HPS VCCIOBA_HPS [—E55——¢——OVCC1P5_DDR3 VCCIO3A VCCIOAA [3E E6 | GND GND [555 3| GND GND [RTE
5| VCC_HPS VCCIOBA_HPS [—F57 AES VCCIO4A [-AF14 A10 | GND GND 555 Ra| GND GND [g
= VCC_HPS VCCIO6A_HPS [—g57 VREFB3ANO VCCIO4A [~2F A3 | GND GND 557 via | GND GND [ g
VCC_HPS VCCIO6A_HPS 3579 VCCIO4A [FaGT AAL | GND GND g3 GND GND gy 4
VCC_HPS VCCIO6A_HPS |56 AAL2 VCCIO4A [FAG55 AAL7 | GND GND g5 % GND GND 15 4
VCC_HPS VCCIOBA_HPS |56 AEL0 | VCcloss VCCIO4A [AH1S AA> | GND GND 57 5 GND GND [z
VCC_HPS VCCIOBA_HPS [t AE13 | VCCIO3B VCCIO4A [~Arzs AA3 | GND GND & O GND GND |3
B VCC_HPS VCCIOBA_HPS AG4 | VCClo3B VCCIO4A [ AA9 | GND GND &1T C GND GND [
B9 | VCC_HPS 28 VCCIO3B AF16 AB24 | GND GND & C GND GND (13
Uo1 | VCC_HPS VREFB6ANO_HPS ODDR3_VREF_HPS AF12 VREFB4ANO —aBo7 | GND GND [ 5| GND GND |77
VCC_HPS VREFB3BNO AB3 | GND GND 5715 54| GND GND [
P27 wi7 AC1 | GND GND "B3 27 | GND GND "G530
K21 VCCIO6B_HPS |51 VCCIOSA [~ado5 1 AC2 | GND GND B76 T3] GND GND (54
VCC2P50 Ko4| VCCPDBA6B_HPS VCCIOBB_HPS 551 VCCIOBA [F—=—+ AGa | GND GND [ 5| GND GND 7
M4 | VCCPD6AGB_HPS VCCIO6B_HPS [{j1g AC26 ADi4 | GND GND [§ Wa | GND GND [
I—po1 | VCCPDBAGB_HPS VCCIO6B_HPS [3757 VCeaP3 VREFB5ANO AD27 | GND GND [E7g GND GND [
552 | VCCPDBA6B_HPS VCCIOBB_HPS [~aD57 AD25 | GND GND [ GND GND [—717
VCCPD6A6B_HPS VCCIO6B_HPS W25 £7 Ab3 | GND GND [g57 GND GND [
To7 VCCIOsB VCCIO8A AD6 | GND GND 57 7 GND GND [
£21 VREFB6BNO_HPS AAZS D9 AD8 | GND GND 57 5] GND GND [
VCC3P30O VCCPD7A_HPS [ | VREFBSBNO VREFBSANO AEL | GND GND g5 5] GND GND
E17 c20 = AEL6 | GND GND [Fg 3| GND GND "wig
VCCPD7B_HPS VCCIO7A_HPS [—5Tg OVCC3P3 = AE18 | GND GND [F3 5| GND GND [~wig
E14 VCCIO7A_HPS 5CSEBAGU23I7N Y Ae> | GND GND [ GND GND w5
VCCPD7C_HPS B13 AE3 | GND GND G GND GND g%
E13 VCCIO7B_HPS |1z AF24 | GND GND 3 GND GND [51
VCCPD7D_HPS VCCIO7B_HPS AF3 | GND GND | GND GND
810 AGL | GND GND [ GND Ha
119 VCCIO7C_HPS AG17 | GND GND [ GND GND [
VCC3P30—E VCCRSTCLK_HPS D6 AG2 | GND GND [ GND GND [y
VCCRSTCLK_HPS VCCIO7D_HPS |5 $—aga7 | GND GND 57 GND GND
VCCIO7D_HPS AG3 | GND GND 157 5 GND GND |
H23 D19 a7 | GND GND [ 5 GND GND [
VCC_AUXO VCCPLL_HPS VREFB7A7B7C7DNO_HPS AH10 | GND GND . GND GND 0
—l—_ AF20 | GND GND 55 5 GND GND
- = GND GND o 520 | GND A2
M4 Transceiver Power M5 GND DEE_ GND DNU_1 |55
VCCA_FPLLO—E VCCH_GXBL VCCE_GXBL [—g GND b3 | GND DNU_2 [553
VCCH_GXBL VCCE_GXBL [~g& VCCINT_FPGA GND [ B5 | GND DNU_15 [—E75
L4 VCCE_GXBL [5 GND 55| GND DNU_16 [53
VCCINT,FPGAO—E VCCL_GXBL VCCE_GXBL GND |5 GND DNU_17 [~AETZ
VCCL_GXBL GND [SeqT DNU_18
u1D gmg K12
5CSEBA6U23I7N SCSEBAGU23I7N SCSEBAGU23I7N
CYCLONE V SoC Power = = =
VCCINT_FPGA \elexlx]
o [e]
}2 vce veeppaa AL
K15 | Ve AA14
Tii] vee VCCPD3B4A |35
Ti2] vee VCCPD3B4A [~a5
T1a | vee VCCPD3B4A [~25
o vee VCCPD3B4A [~25:
5 vce VCCPD3B4A [~25:
37 Vee VCCPD3B4A ULH
5| VeC Y21
vce VCCPD5A [yiig .
1 xgg VCCPD5B Reference pin
‘21 \Yele3 VCCPD8A E10 VCC3P3
N9 | VCC H10 B1
5 vce VCCPGM [~y75—] RREF_TL
5 ] vce VCCPGM Zé%t 1
P4 | VCC VeepeM SCSEBAGUZIITN R134
51e | VCC 2K
R vcc 4 VCCA_FPLL VCC2P5
R121 Vec veenTFRLL [
ng vce VCCA_FPLL E‘j L13 BEAD —
79| VCC VCCA_FPLL [75 =
T15 | VCC VCCA_FPLL [mxA5T VCC_AUX VCC2P5
| v xgg VCCA_FPLL
VEC_AUX Els L12 BEAD
VCC_AUX [~ACE
VCC_AUX AC21 'm ‘Copyright (c) 2016 by Terasic Inc. Tahwan.
VCC2Ps VCCBAT VEC_AUX |"Ap15 VCC_AUX_SHARED VCC2P5 : = N o svnmae desion T ot
T T VCC_AUX T Tile
L10 ~~~~BEAD D7 f\/ccBaT VCC_AUX_SHARED F21 L11 ~~~~BEAD DE10-Nano Board
ﬁze Document Number rev
SCSEBAGU23I7N B FPGA Power co
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VCCINT_FPGA
FPGA VCCINT 5 VCCIPLHPS
C170 c187 C186 C166 c1e7 C168 Cc147 C148 _1+C195 C189 C208 C185 C145 C146 Cl44 Cl64 C143 C160 C165 C163 ClGZ C161
0.01u 0.01u 0.01u 0.01u 0.01u 0.01u 0.01u 0.01u ~T~100u 1u 0.47u 0.1u 47n 22n 0.01u 0.01u 0.01u 0.01u 0.01u 4.7n 4.7n
1ov 1ov 1ov 1ov 1ov 1ov 1ov 1ov 6.3V 10v 6.3V 6.3V 16V 16V 10v 10v 10v 10v 10v 10v 10v

Ve HPS VCC3P3 (BANK 7)
c188 c190 ci72 C169 c171 c173 c174 c175
470 470 470 47 ——=am 470 470 470 _lican c0 c128 c129 ci1s €11 Place one 0.1uF cap
10v 10v 10V 10v 10v 10v 10v 10v >7~100u 22n 0.01u 0.1u
6.3V tov 16V 1ov 6.3V oav close to J20/G23 pin
VCCINT_FPGA
()
VCC3P3
c1o1 c102 c149 c151 FPGA VCC3P3 (BANK 3, 4, 5, 8)
47n 47n T =22n 22n
—|_16V TIGV 16V —|_16V
. C235 c113 czzs c213 c224 c226 c216 c124 c209 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 107 10v 10v
VCCINT_FPGA ?
()
150
0.1u
63V
Ve HPS VCC2P5 (BANK 6) for VCCPGM
VCCA FPLL VCCBAT VCC3P3
c208 c1a1 c157 c159 c156 c13s c142
——10u 0.47u 0.1u 47n 22n 0.01u 4.7n d
6.3V 6.3V 6.3V 16V 16V 10v 10v
cal c1r7 c114 c222 c1s2 c214
==47 0.01u 0.1u P 470
+C130 +C90 c17s = v 10V 6.3V 16V oo 10v
VEC_AUX_SHARED VCC_AUX
VCC1P5_DDR3
1PSPDRS ppg 1.5V (BANK 6)
czr czs cazs c123 ci12
. C155 c22 c207 c139 c221 c158 —=47 0.01u 0.1u
30u 4.7u 0.47u 0.22u 0lu ——47n 6av Tov 1ov 10v 6.3V
25V 6.3V 6.3V 10v 6.3V 16V

C109
0.01u
1ov

C108
0.01u
1ov

C120
0.01u
1ov

C122
0.01u
1ov

C121
0.01u
1ov

i
S
S
S .
e i

C137 C140 C183 C126 C210 C184
4.7n 4.7n 4.7n 4.7n 22n
ov 1ov ov ov 16V
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VBUS_VCCS VC((:):%P?; U218
VBUS_VCC5 VBUS_VCC5 FX2_WAKEUP FX2_PA2 FX2_PB1
3 2 R39 10K o 81 1 10_B1B1 10_B1_Hg | e
c32 vce FX2 PA7 co | 0_B1_C1 10_B1_J3 [ FX2 SCL
0.1u c52 RESET |2 FX2 RESETn R38 c43 FX2_FLAGA D :8’21’8? :8751732 FX2_PD6
13 16V ——o.1u 20K ==0.1u FX2_PA3 D! _BL_| _B1. FX2_PD4
Mini-USB-B 6V 1 16V X2 PA4 D3 | 1081 D2 10_B1_J6
= GND R69 5 10_B1 D3 10_B1238 55— Fx2 SLWRn
FX2 D N B 81C29G 100K FX2_PB4 Z~F1|'0B1E3 10_B1_J9 FX2_SLRDN
FX2 D_P = = = FX2_PAb F2 | |0-BLFL 10_B1_K1 FX2_PD7
= B = FGPa2 = 10_B1_F2 10_B1_K2 FX>PD5S
5~ u27 > FLAGE G1 | '0_B1_F3 10_B1_K3 FX>PAS
) = VCCaP3 50 G2 10B1.G1 10_B1 K4 [z Blaster DI
D+ 1 VCC3P3 FX2_PAL G3 | /0.B1. G2 10_B1 K5 JTAG_Blaster_TMS
e ) Place Near CY7C68013A ~FX2_PB5 AL | /0-B1.G3 10_B1 K6 7 JTAG_Blaster_TDO
CPDT-5VOC-HF R206 10K USB_DISABLE n_H4_| '0_B1 H1 10_B1 K7 "Kg JTAG_Blaster_TCK
= FX2_PB6 H7 | 10-B1.H4 10_B1_K8 "k7g R227, 0
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.
/;; c24 || _47n = U21C
[ s0v FX2_SDA __ R65 0 MAX SDA ) HPS_WARM_RST_N
JTAG_TX
vceaps i JTAG_RX A 1082 AL 10_62.¢3 o
[ VCC3P3 10_B2_A: 10_B2_C4 35— HPS_USB_RESET
To HDMI CEC 3 ——— 42 FX2 RESETn RIS 3 ioeaas 10_B2_A6 -2 R204,\ A0
2 TXe RESETn -
a2« CLK_12MHz 7 | AVeC RESET (95 Fx2_scL R73 2K T COLD_RESET_N R218 .0 A7_|10-B2 A 10_B2_F10
SO Avee SCL ™16 Fx2 SDA R64 K1 [ED_CONF_DONE N_Bg | 19-B2 A7 10_82_Fa R223
1 SDA —— —  pio|'0_B2B8 10_B2_B10 '\/\5;\“
7 vee m EX2 WAKEUP *=pg 10_B2_D10 10_B2_E8
From Clock Generator - vce WAKEUP = KEY COLD RESET N R22L. ONLO > 10_B2_D9 10_B2_C10 R224 0 JTAG TRST
CLK_UB2 24 2 | Ve 29 FX2 FLAGA KEY_WARM_RESET_NR22: 10 Alo | 10-B2 A9 10_8B2 D8 NN N
6 Cy— 757 vee CTLO M55 FoFrAGE — 55| 10_B2_A10 10_B2_B6
55 | VCC CTL1 731 X2 FLAGC _ B3 |!0.B2B2 10_82 E9 ["Ag ™ R219, D0 HPS_ENET_RESET_N
vce cTL P————— »—510_82_83 10_B2_A8
B4 A5 R20 0__FPGA_NCONFIG
S DMINUS RDYO [ £X2_SLRDn B :8‘3%‘53 |Ig_§22_ég 168 o NI
bl FX2 SLRDn
CLK_UB2_24 CLK_MAX_24 FX2_SLWR _B2_| _B2_( FPGA_CONF_DONE
Ri8 ’\/\gf\ﬁo 8| bpLus ROV 2 . X—gg 10_B2_B9 10_B2_G9 gqo B22% 0
USB_IFCLK 13 54 R70 10 _UB2_CLK_OUT g |0 B2CO 10_B2 G10 [T5g—  Rog 0 HPS RESET_N
R72 10 —Um ok 5 IFCLK CLKOUT AANENT *—g= 10_B2_C8 16_B2_H9 |rirg
| XTALIN CLK 1omHz 7 1082 B7 10_B2_H10 [~330X
XTALOUT ——————— 0 B2 C7 10_B2_J10 ==X
CAD Note: R71 33 18 FX2_PB!
Place near XTALIN pin 0 FX2_PA <3 Eﬁg Egg 19 FX2_PB EPM570GF100C5N
DNI FX2_PA. 35 20 FX
FX2_PA 36 | PA2 PB2 757 FX u21D
R 37 PA3 PB3 (55 EXo B,
c59 FX2_PA! 38 | PA4 PB4 1753 FX2_PB5 MAX_SDA 7 K9 FX2_RESETn
33 EX7PA £ PAg PBg 54 FX2PBG ————=————— "% DEV_OE DEV_CLRn VCC1P8
FX2_PAT PA PBf FX2_PB7 C_USB_MAX_TCK E USB_IFCLK Q
ISDON\T £ par po7 22 C_USB_MAX_TMS T TCK GCLKop [FE FX2 PB7 U21A
= 14 45 FX2_PD C_USB_MAX_TDI H2 )| TMS GCLKIp [F CLK_MAX 24 c5 c6
RESERVED  PDO [7g EXeFD CUSEMAXTDO 32| 10! GCLK2p FE10—UB2 CLK BUT Eo| GNDINT  VCCINT (g7
6 PD1 47 FX7PD: DO GCLK3p —F=| GNDINT  VCCINT [~g4
70 | AGND PD2 [—5 FX H5 | GNDINT VCCINT 5 VCC3P3
AGND Egi 79 =% CPVETOGFIO0CEN GNDINT  VCCINT
FX2_PD5
—ég GND PDS5 gg SR B? GNDIO veelol E‘Z
28 | GND PD6 755 FX2_PD7 RN1_ 0 RN9 0 RN10 0 E5 | GNDIO VvCClol 755 VCC3P3
21 | GND PD7 FX2_PD3 8 C_USB_MAX_TDO 8 Blaster TDI 8 JTAG_Blaster_TDI F6 | GNDIO veeiol
) 53 | GND X2_PD2 7 _C_USB_MAX_TDI 2 [\~ 7_Blaster TDO__2 | 7 _JTAG Blaster_ TDO G5_| GNDIO D4
JTAG Interface 56 gng EXPOSED PAD 57 FX2_PDL 6 _C_USB_MAX_TMS 6 Blaster TMS 6 JTAG Blaster_TMS G7 gmg:g xgg:gg D6
(off-page, to JTAG Chain) e FX2_PDO 5 C_USB_MAX_TCK 5 Blaster TCK__4 5 JTAG_Blaster_TCK el s
1 & JTAG_Blaster_TCK - DNI
1 EPM570GF100C5N
1} JTAG Blaser TuS 514 ) HPS USB RESET VCC3P3
1 }JTAG Blaster TO 5,15,17 Sy HPSENET RESET N R20 1K C USB MAX TCK veears veears veeirs
1 |:>: JTAG_Blaster_TDI 17 <C>: COLD_RESET_N R195, 1K C_USB_MAX_TMS Place near MAX II Place near MAX II
KEY_COLD_RESET_N
s« JTAG_TRST B o>—— c266 | c274 c265 | c276 c270 | c275
T 17 ) KEYWARM RESET N 0.1u =—0.1u 0.1u =—0.1u 0.1u =—0.1u
% 16V | 16V 16V | 16V 16V | 16V
FPGA Configuration USB Blaster Programming Header
7 e FPGA_NCONFIG VCesp3 Default for FPGA/HPS JTAG Chain = = =
o LED12 LEDG
7« FPGA_CONF_DONE | Rog . 120 2 N” 1 JTAG_RX veesPs VCCapP3
< J8 'm Z“‘lzﬂﬂm {(c) 2016 by Terasic Inc. Taiwan.
LEDLL  LEDG Blaster TCK . 2 USB_DISABLE_n " E o gt e dein Ep—— [
RI4 A 120 2 1 JTAG TX Blaster_TDI 9 c314 il
HPS Reset ) bt Blaster_TMS 3 4 R260, 0 HPS WARM RST N 0.1u DE10-Nano Board
517 p—HPS WARM RST N 5 6 Rzg,\/\go JTAG_TRST 16V
' % LEDI0 _ LEDY Blaster TDO 97 8 NI [Size | Document Number ev
517 [ HPSRESELN RY 560 2 N// 1 LED_CONF_DONE_N e 0P B USB Blaster Il co
' 2x5 Header DNI = =
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USB Blaster

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

10 K1 JTAG Blaster TDI
RISWO

NI

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

; « FPGA_TCK
SO 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 (FHPSTEK
s (PSS

s «—Hes.TOl

s [y HPSTDO

JTAG_Blaster_ TCK R170, 0 HPS_TCK R168, 0 FPGA _TCK

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

TD o JTA G_B laste r_TD 0

TDI TDO
Copyright (c) 2016 by Terasic Inc. Tawan.
ter .
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| 1

DDR3 Interface (HPS)

HPS

DDR3

ADDR[14..0]

<«
[

HPS

DDR3

DOI[31.0]

HPS

DDR3

BA[2..0]

AN A

HPS

DDR3

DM[3..0]

HPS

DDR3

DOS_PI[3..0]

HPS DDR3 DOS NI3..0]

HPS_DDR3_CK_P

HPS_DDR3_CK_N

HPS_DDR3_CKE

HPS_DDR3_CS_N

HPS_DDR3_RESET_N

HPS_DDR3_WE_N

HPS_DDR3_RAS_N

HPS_DDR3_CAS_N

HPS_DDR3_ODT

HPS_DDR3_CS1_N

Note :

you can only swap the DQ signals

within x8 group
on the DDR3 chips

Note :
(include NC pin

(e.

g. 0-7,8-15,16-23,24-31)

you can swap the signals on the OCT resistor array
)

HPS_DDR3_CKE1

HPS_DDR3_ODT1

VCC1P5_DDR3
Q U1l
E VDD vss jg
7| VoD VSS [Fag
VDD VSS [yt
VDD Vss v
VDD VSS T‘
VDD VSSs 5
R VDD Vss |5
—Ro | VDD vss
VDD VSS =
A vss
A5 VDDQ VsS g5
c1] vDDQ vss [t
co | VDDQ B1
52| VODQ VSSQ [~gg—
'? VDDQ VSSQ T‘
£1 VDDQ VSSQ [pg
12| vODQ VSSQ e 1
Tis| VODQ VSSQ [~gg—
DDR3_VREF_HPS VvDDQ VSSQ g1
HL VSSQ 761
g | VREFDQ VSSQ [gg
VREFCA VSsSQ
HPS_DDR3_ADDR! 3 =
HPS_DDR3_ADDR p7 1| A0
y P Al
H R3_ADDR A2 HPS_DDR3_DQ16
HPS_DDR3_ADDR pg | A3 bQo HPS_DDR3_DQ17
HPS_DDR3_ADDR5 p2 )| A4 DQ1L ¢ HPS_DDR3_DQ18
o5 = = A5 DQ2 [ o5 =
DDR3_ADDR6 RS DDR3_DQ19
- ADDR? R21| A6 DQ3 7 - 0
N R3_ADDRS T8 | A7 DQ4 R
HPS_DDR3 ADDR R3 1| A8 DQ5 "G HPS_DDR3 DI
HPS_DDR3_ADDRL0 L7 A9 DQ6 HPS_DDR3 D
HPS_DDR3_ADDR R7 1| AL0/AP bQ7 57 PS_DDR3_D
= y N ALL DQ8 |~¢:
A T3 A12/BC_n DQY [—& 2 R 3
HPS_DDR3_ADDR T7 1 A3 DQ10 ¢ HPS_DDR3_DQ27
Al4 DQIL I7x HPS_DDR3_DQ28
HPS_DDR3_CK_P J7 DQ12 77 HPS_DDR3_DQ29
HPS_DDR3_CK_N K7 CLK DQ13 g Q30
HPS DDR3 CKE Ko J CLK_n DQ14 m& S Q3L
CKE DQ15
HPS_DDR3_CS_N 2 -
HPS_DDR \I;QVESE‘TN [ gESET Lbos 23% HPS_DDR 382 P2
S RAS N 33 ) WE_ LDQSn 77 5 05
HPS_DDR3_CAS_N K3 % ULIJ)%QSﬁ B7 HPS_DDR3_DQS,
HPS_DDR3_BAQ M2
HPS_DDR3_BAL J HPS_DDR3_ODT1
HPS_DDR3_BAZ mg; S CKEL
L HPS_DDR3_CSI_N
NC3
HPS_DDR3_DM2 L HPS_DDR3_ZQ11
HPS_DDR3._DM3 S; LDM NC4 77 = %0
UDM NC5 [——x
HPS_DDR3_ODT KLy o7 20 |18 HPS_DDR3_ZQ10

VCC1P5_DDR3

240

;

R28 240

IS43TR16256A-15HBL.

ool

50V

3.3n
50V

4.7n
50V

0.011
50V

C200 C198 C202 C182 C233 C220
2.2n
50V

0.011
50V

-

C219
0.1u ==

L
T

L
oLoml
ov“‘l‘

0.471
1ov

DDR3_VREF_HPS

C229 C230 C197
0.47u 0.1u 0.1u
ov 16V 16V

)

0.01u
50v

DDR3_VTT_HPS DDR3_VTT_HPS
[e)

RNS
R22. . 2K__HPS_DDR3 RESET_N 9 8 HPS_DDR3_ADDRIY,
VCCIP5_DDR3 O [vao cN3 0 7 _H R3_ADDR14—\11
0.1u 6 H R3_CA.
| = V16
HPS DDR3 CK P R132 A 100 HPS DDR3 CK N ; 5 HPS_DDR3_WE
vi [0 AN vz 4__HPS DDR3 ADDRO (V18
CAD Note: 3 HPS_DDR3_ADDR
: V27
Place close to DDR3 chip ool : i HPS : 2 R13 29
L35 | = V25
VCC1P5_DDR3 = 51
Q ue
B 12 DDR3_VTT_HPS DDR3_VTT_HPS
o VDD vss |55 o o RNA
G7_| VbD VSS Tag 9 8 HPS DDR3 ADDRIG—,,
VbD VSS Mu1 7___HPS_DDR3_ADDRI2\2
vbD VSS My 6 ___HPS DDR3_BA Ve
VDD VSS [Tg3 1 5 H R3_ADDRI (0
VDD VSS 5 4 HPS DDR3 ADDRA |2
R1 | VPD VSS Ip HPS_DDRS_ADDR6 %
R9 | VPD vSS . 5 2 HPS DDR3 RAS N |0
vbD Ves [ 16 | 1 HPS_DDR3_ADDRS (%
A
VDDQ VSS g =
é VDDQ vss 8 = =
C xggg vsso B1 DDR3_VTT_HPS DDR3_VTT_HPS
S [e) [e)
ES VvDDQ vSSQ g? o 8 5 ps DDR3_ADDRY
£1 VDDQ VSSQ [pg 5 —T RTADDRE V28
H xggg xggg E2 6 ___HPS_DDR3_ADDR3 xgﬁ
) 5 HPS_DDR3_BA.
DDR3_VREF_HPS H VvDDQ VSSQ —'ES y AP D; BA0 V2L
To H1 VSSQ 7G1 HPS_DDR3_CS_N_ |22
w8 | VREFDQ VSSQ F55— G > HPS DDR3 ODT V19
VREFCA vSsQ e[ 1 HPS_DDR3_oDTL VY
HPS_DDR3_ADDR! 3 = V15
HPS_DDR3_ADDR P71 A0 51
S A P3| AL R21, . 51 _ HPS DDR3 CS1 N
i R3_Al A2 E HPS_DDR3_DQ! NN V20
HPS_DDR3_ADDR pg | A3 DQO ¢ HPS_DDR3_DQ
HPS_DDR3_ADDRG p2 )| A4 DQ1 I HPS_DDR3_DQ.
s = < A5 DQ2 £ o5 =
DDR3_ADDR6 RS DDR3_DQ
E R3_ADDRY R21| A6 DQ3 - Q
i R3_ADDRS T8 1| A7 DQ4 7 I R3_DQ5
HPS_DDR3_ADDR! R3 | A8 DQ5 75 HPS_DDR3_DQ6
HPS_DDR3_ADDRI10 L7 A9 DQ6 I HPS_DDR3_DQ7
HPS_DDR3_ADDR R7 1| ALO/AP DQ7 Mp7 HPS_DDR3_DQ R146, 4.7K__HPS_DDR3_CKE1
HPS DORIT A N7 AlL 08 [ A e B
5 A T3 A12/BC_n DQ9 |5 2 R =
HPS_DDR3_ADDR T7 1 A3 DQ10 75 HPS_DDR :
Al4 DQ11 7y HPS_DDR3_D! R14 HPS_DDR3_CKE
HPS_DDR3_CK_P 37 DQI2 [& PS_DDR3_DO v3
HPS_DDR3_CK_N K7 CLK DQ13 g Q =
HPS DDR3 CKE Ko J CLK_n DQ14 =& S Q15
CKE DQ15
HPS_DDR3_CS_N L2
HPS_DDR3_RESET_N HPS_DDR3_DQS_PO
S WE_N [ RESET LDOS (Faaz S 8§ 0
S RAS N 33| WE_ LDQSn [7F7 QS _PL
=¥ RAS uDQS S
HPS_DDR3_CAS_N K3}l BAS Ubody [ B __HPS DDRI DOS NI
HPS_DDR3_BAO M2
HPS_DDR3_BAL Ng 1| BAO J HPS_DDR3_ODT1
HPS_DDR3_BAZ w3 | BAL NC1 S CKEL
BA2 mgg L HPS_DDR3_CSL N
HPS_DDR3_DMO L HPS_DDR3_ZQ01
HPS_DDR3_DML 51 LoM NC4 7 e '\/\5%_
UDM NC5 [—H—x ==
HPS_DDR3_ODT KLy o7 20 |18 HPS_DDR3_7Q00 _R115 ,\/\/%0'_

VCC1P5_DDR3

IS43TR16256A-15HBL.

15
2
B
I—

03 01 ClO

3.3n 4.7n

50v

2 C100 C99 Cc97 C135 C134 C133
2.2n 0.01 0.01 0.01u
50V 50V 50V 50V

VCC1P5_DDR3
o

DDR3_VREF_HPS

C117
0.1u ==
16V

S

o [ o]
ararml
=T

‘Copyrght (c) 2016 by Terasic nc. Taiwan.
asic] o

No partof this schematic design duplicated, or used without the prior

Terasic.
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UART Interface
HPS_UART_RX
<<: -~ -
HPS_UART_TX
—o>——
3 HPS_CONV_USB_N
HPS_UART_RESET_N
—o——

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

USB_UART_VBUSO

VCC3P3_UART &

CAD Note:

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

R157 4.7K__HPS_UART_RESET_N__R167, Lok,
VCC3P3_UART USB_UART_VBUS
Design Note:
BUS-powered & Internal OSC L2 :~~~~BEAD
4
u12 c227 | c30 c217 | c23 9
HPS_UART_RESET_N. 18— 1 0.1u =—=4.7u 0.1u =—=4.7u g | SHIELD4
RESET VCCIo g 1ov T sav 1ov T 63y = SHIELD3
i 26 vee ol 7| SHIELD2
HPS_UART_RX R45 o TEST 16 SHIELD1
AAE— - 3v30UT — — il 5
HPS_UART TX___ D3 1 2 XD 4| NP
32| ?T(g# USBDP o Frase oP :?Jf
2 FT232_DM
SD10TWS-TP X3 ¥ CTS# uUsBoM (2 71 -
R166 10k X6 | DTR# 5 VBUS
*——= DSR# NC1 |5 us Min-USB-B
RXD  LEDR X3 beo# NC2 73— 1
A X—N RI# NC3 [53—X D+
R165, 120 2 1 23 3 2
UART_RXLED 2 NC4 55— GND _D- R30 M
TXD  LEDG UART_TXLED 1 ggﬂgg N(C:g 20 CPDT-5V0C-HF C180
R164, 120 2 M1 10 | SoSs o 2 < ——0.01u c31__||_0.u
UART PW EN _ %
é cBUS3 2992 i\ oscCl O%X sov 1T 16v
R155, 10k X——| CBUS4 O OO < W OSCO [—X = = =
<<l FT232R
SN
HPS CONV_USB N _R156, o
VCC3P3_SD
RN2
8 HPS_SD_DATA2
vCCeaP3 VCC3P3_SD 7 ___HPS_SD_DATAO
L7 300hm, 3A 6 HPS SD DATAL
e 5 HPS_SD_CMD
ce6 | c63 10K
4.7u ==0.1u R77 10K __HPS SD_DATA3 _ R76 316K Ii
63V | 16V NI
VCC3P3_SD
Q J11
- HPS_SD_DATA2 /
HPS_SD_DATA3 DAT2 -
HPS_SD_CMD DAT3 2
=¥ cvD 3
HPS_SD_CLK 5 | VCC o
67 CLK k]
HPS_SD_DATAQ 7] VSS 2
HPS_SD_DATAL g | DATO @
DAT1 o
N u20 bl s IV - “'l U24 9 ool £
a4 o 4 o o o 10 |0 B3
¥ x ¥ ¥ ¥ ¥ CD2 > >
oy
pa(
<
D5V3U2U ESD5V3U2U D5V3U2U : Basic] oo rptyTonse e Tahen
DNI DNI DNI Nopar ot s schematc design

duplicated, or used without the prior

Torasic.
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UBS PHY Interface (ULPI)

5 ——HES USE DATA[Z.0)
5 (——}HPs._usB cLkour

s « HPS_USB_NXT

5 (——}HPS.USB DR

5 [y HPs Uss sTP

s [y ClKuse 24
HPS_USB_RESET

o>———

7 [y HPS USB RESET N

HPS USB _RESET_N

Torasic.

[

ev
co

vCCaP3 VCC3P3_USB USB_VDD USB_VDDA vces
Lo [¢) o [¢)
~
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
vces
USB_VDD vces USB_VCC5
u7
VCC3P3_USB USB_VDDA 4 5
RIS VIN vouT
100K c5 _|+C6
0.1u 100u
16V | 6.3V
ol lolo| wlo o 1
us BelE A’ R FAULT_n = =
VCC3P3_USB 3 2 - -
gepee &8 ® EN GND
666 IE 3
L - E e L
HPS_USB_DATAQ 2| a0 >>>>  >> 08 & US203DHG =
HPS_USB_DATAL 23 >
HPS_USB_DATAZ 22 | DATAL
HPS_USB_DATA3 DATA2 3 USB_CPEN
HPS_USB_DATAZ DATAS CPEN [710____USB_EXTVBUS USB_vCCs 32
HPS_USB_DATAS DATA4 EXTVBUS Micro USB-AB
HPS_USB_DATAG DATAS 4 USB_VBUS R13 820
H USB_DATA7 DATAB VBUS 8 USB_DM Micro-USB AB
DATA7 DM |~ S5 OP o
bPIs USB_ID R1Z 0
D
HPS_USB_CLKOUT __R10; 22 4
0% HPS_USB_NXT 71| CLKOUT 27
HPS_USB_DIR 2 | NXT X0 55— R131, . A0 CLK USB 24
HPS_USB_STP 3| DIR X
STP
USB_RBIAS 32 1 R130 CAD Note:
RBIAS GND 75 0 Place near XI pin
HPS_USB_RESET ° GND 733 DNI
R122 RESET GND_FLAG 026 TPD4S012
12K = DNI
USB3300 C106
33p
50V
= DNI
VCC3P3
Q1
HEB050G R99
10k
DNI
'm f‘f‘lw‘h;“lt)zmﬂ.hyﬁm\clmlm
" o pr o s schemtc design plcatd,or s bt he prr
[Title
DE10-Nano Board
Bize Document Number
B HPS : USB3300
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Ethernet PHY Interface (RGMII)
HPS_ENET_TX DATA[3.0]

5 [

5 I HPS_ENET_GTX_CLK

HPS_ENET_TX_EN

5 [

5 <:I HPS ENET RX DATA[3..0

HPS_ENET_RX_CLK

5 e
HPS_ENET_RX_DV
5 HPSENELRX
HPS_ENET_INT_N
SR e B
s I HPS_ENET_MDC
s « HPS_ENET_MDIO
51017 [ HPS_ENET_RESET_N
s 0 CLK_ENET_25
VCC3P3
[
1 Ro02, 47 HPS_ENET_INT_N
R74 4.7 S ENET_MDC
R203, 4.7 HPS_ENET_MDIO
[ R8L AT HPS_ENET_RESET _N_

ENET DVDDH PHY Address is 00001
o

R173 47K LED2 DUAL 1 R18 1K
R2Z0\ o 41K LED2 DUAL 2 R2%, 1k
R67 "7k HPS ENET RX_CLK R197, 1K

— V6N

VCC3P3

o
R80 47K__CLK125 NDO_LED_MODE R79 47K
R66 24:.7|< HPS_ENET_RX_DV R196 47K
RAL \ q ATK HPS ENET GTX CLK  Re2 \ n o4TK
R61 47K__HPS ENET_RX_DATAQ RIBS o d7K
R60 A s 47K _HPS ENET RX_DATAL R184V\€N4I.7K
R51 47K__HPS ENET RX_DATA2 R183V\€N4I.7K
RS0 47K__HPS_ENET_RX_DATA3 "

ENET_DVDDH

ENET_PLL

~
1000hm, 1.2A

C241 C243 C242

0.22u 1u 10u
50V 1ov

.||
~
o
2

o) ENET_AVDD
ENET_VCCA ENET_DVDDL 110
HPS_ENET_LDO_O SHIELD 1 |18
w3 | cERERE s sle 9 X SHiELD 2 [18 veears
GND1 .
- i ) S o III IITI o]
= [aya) [ayayayayayal [aya)a) [ayaya) |
& g9 g90gcoge gog 648 9 L—Ew GND2 LEDG+ RE8 220
a =z abobba zzz 333 2 —
a8 =
>
2 2 MDI_HPS_P0 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- vCears
HPS_ENET_TX_EN MDI_HPS_P1
By 1x_EN TXRXP_B 2 41 vp@y+
6 MDI_HPS_N1 5 13 R43 220
HPS ENET TX DATA 19 TXRXM_B MD(1)- LEDY+
HPS _ENET_TX_DATA 20| TXDO 7 MDI_HPS_P2 6
HPS_ENET_TX_DATA 21 TXbL TXRXP_C 75 VDI_HPS_N2 7| MD@2)+
HF=ENET TX DATE 55| TXD2 TXRXM_C MD(2)-
TXD3 10 MDI_HPS_P3 8 14 LED2 DUAL 1
TXRXP_D |47 VD TIPS 3 5| MDE)+ LEDY- [t
HPS_ENET_RX_CLK 35 TXRXM_D MD(3)-
RX_CLK/PHYAD2
HPS_ENET_RX_DV 33
RX_DV/CLK125_EN LED2 DUAL 1 .
LEDUPHYADO L2 82075-810X4372
HPS_ENET_RX_DATAO 32 15 LED2_DUAL 2
HPEENET RX DATA 31| RXDO/MODEO LED2/PHYAD1 [
RXD1/MODE1
HPS_ENET_RX_DATA 28
Heric—a Rl
\ser |48 R84 122K ||,
CLK125_NDO_LED_MODE
HPS ENET TN gé CLK125_NDO/LED_MODE
T HPS_ENET_RESET N 22 | INT_N
RESET_N 3 lese 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 W DNI
-]
|
I xo 2
2 ¢ 7 Cco4 1
KSZ9031RNX 33p
]l 4 2 50V
DNI
vCCaPs ENET_AVDD VCC1P2 ENET_VCCA
L18 L15
OAAL"
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
vCcCeaps ENET_DVDDH VCC1P2 ENET_PLL
L20 L19 T
OAAL"
T000hm, 1.2A T000hm, 1.2A
c258 C259 C269 c257 €256 C268
0.22u 1u 10u 0.22u 1u 10u
50V 10V 6.3V 50V 10V 6.3V
VCC1P2 ENET_DVDDL
L14
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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 o)
HPS_I2CO_SDAT
5 <> c264 | C263
s « HPS_I2C0_SCLK 1u 0.1u R186
S 25v 16V 2.2K R192 R193 § R191
5 «}-HPS CSENSORINT 10K 22k € 22K
= = NI
VCC_VS 419 ]
a 4 R58 o HPS_12C0_SCLK
VoD SCL_SCLK RE59 0 HPS 12C0_SDAT
R198 20K GND SDA_SDI_SDIO
VCC3P3 VCC Gsensor EANG RESERVED SDO_ALT_ADDRESS
- GND RESERVED_L [5 R188, 0
T 16~ BEADT 121~ BEAD 6 | GND NC 5
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 Eo>————
HPS_I2C1_SCLK 8
5 —>————— VCC3P3
HPS_SPIM_MOSI c76
5 _SPIM |
T — LTC 2x7 Connector 0.1
s (—}HPS _SPIM MiSO 16V
HPS_SPIM_CLK =
5 —D>— veeo vcesPs B
HPS_SPIM_SS 217
5 —o>— 2
HPS_LTC_GPIO 2 SCK_SCL_R R103, o SCK_SCL
5 CCo>———— ViSO Con vceaps s
MOSI_SDA
HPS 12CL_SDAT___R106, 0___HPS_[2CI_SDAT R 0 R104, o
HPS_I2CL_SCLK___R107, 0 __HPS_I2CL_SCLK R 1 2
1 4 HPS_LTC_GPIO_R_R105, 0__HPS_LTC_GPIO cs1
NN 0.1u
= 2x7 Header 16V
vcespao-R1L6 0 w ||
VCC3P3 16 [vr 2 HPS_SPIM_MOSI
MOSI_SDA 4| com PN
W Noi| 3 HPS 12C1_SDAT
5 HPS_SPIM CLK
SCK_SCL 7 | cowe ¥ N2 VeesP3
R112 A N0z | 6 HPS 12C1_SCLK
10K 11_HPS_SPIM._MISO
DNI MISO 9 | coms ¥ NC3 C86
a N0z | 10 0.1u
T4 HPS_SPIM_SS 16V
CSn 12 | coms ¥ NCA s 1 R
A_NO4 —
HPS_LTC_GPIO __ R113, o CODEC_SEL 1w oveeses
15 1 OM=NC
8 EN  H.com=NO t!ﬂ! Zwﬁ;mmnmmmrm
GND " = duplicated, i ‘Terasic.
= TS3A5018 [Title
DE10-Nano Board
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B HPS : Accelerometer, LTC Connector co
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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

510,517 < HPS ENET_RESET_N

HPS Cold Reset

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

10 ——COLD_RESETN
10 - KEY.COLD RESET N
10 ) KEY WARM_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 1ov 40 e 12 R210,

—_ 1 R211
MR GND __l_ 100K

UIC811G-+-AD4 =

KEY_WARM_RESET_ N 3

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
[——yADC_CONVST

\olox 2]
ADC_SCK
L S R238
. ADC_SDO
< vees VCC5_ADC VCC5_ADC VCes_ADC
. [ ADC_SDI (i) L22 300hm, 3A? ?
A~
c286 | C285 €290 C295 | C204
i i 10u 0.1u 0.1u 10u 0.1u
Analog input interface oy T aev T aev Tov Tov
19 [ ADC IN[7..0] 1 1 = 1 1
us2 i i & a3 a ’ ’
19 |:>: Arduino_VREF
o q ala)
g s ge
[a] (o] <<
ADC_INO R236, 49.9 ADC_CHO 22 | CHO
CONV_ | 14 ADC_CONVST
ADC_IN1 R235 49.9 ADC_CH1 23 | CH1
ADC_IN2 R234, 49.9 ADC_CH2 24 | CH2 Sbo 17 R237, 100 ADC_SDO
ADC_IN3 R233, 49.9 ADC_CH3 1| CH3
ScK 16 ADC_SCK
ADC_IN4 R232\ A 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 ADG _CH7 5| CH7
6 | com VREF | 7  ADC VREF R97
4.99K
c283 | c282 | c279 | c280 | c287 | c288 | c291 | C292 ADC_DC_BIAS
——1n ——in ——=ln ——=1n ——=1ln —1in ——ln in al alala Ja| Ja|
50 5 50V 50V 50V 50V 50V 50V zl Z|z|z 8 3
O 99|10 C296 C298 | €297 § R98 C73
= = = = = = = = =10 ==01u ¢ 4.99K 1u
& Q[ & 3 10V 16V 10V
ADC_CHO
C284 R240, 0 ADC_DC BIAS Arduino_VREF - -

1n N
50V
ADC_CH1 DNI R239
0

ADC_CH2

C281

1n

50V
ADC_CH3 DNI

ADC_CH4

C289

1in

50V
ADC_CHS5 DNI
ADC_CH6

C293
n

1

50V
ADC_CH7 DNI

‘Copytight (c) 2016 by Terasic Inc. Tewan.
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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_|O[15..0
Arduino_Reset_n
>

Analog input interface

ADC IN]|

D - A R
Arduino_VREF

< t+—"——

Clock_in
Clock_in

VCC50

GPIO 0 Header

ol

D4

[a)[2[a)
|

olo|

D8

©
=
o

ININIESY

o|o|o|o
~|o|w|=

ololo|olololol
9|9|o
ENINIS!

VCC3P30O

Clock_in
Clock_in

VCC50

(2] [ [2] [@ [ [2) [2][2)
e

ol

[a)[a[a)
|

[el(e](e](e/[e] I e](e](e[e][e][e] (¢ (¢] I (¢ [¢] (o] (e] (o]

KIN| S| 03 of

DO

[2] (2] [2] [2) [23 (2] (2] (%) [%) (%) (%) (3] (DR (@) (@] [@] (@] [}
0|

2x20 Header

GPIO 1 Header

D4

[a)[a[a)
|

D8

©
=
o

ININIESY

o|o|o|o
~|o|w|=

P

P

[2][2] [ [2)[2)[2][2)

(elfe](e [e(e](e](e] (e (e](e](e] (¢)[e]

0
D22
D24

VCC3P30O

GPIO_1_D26

GPIO_1_D28
GPIO_1_D30
GPIO_1_D32
GPIO_1_D34

VCC5s

[2] (2] [2] [2) [23 (2] [2) (%) [ [%) (%) (3] (DR (@) (@] [@] (@) [}
0|

2x20 Header

ADC Header

DC

[SENIN}

2> >>

[s]
O
NEEE

A
A
Al
Al

DC

BNINE

©~NOwe

8
10
2x5 Header

JP4

Arduino_1012
Arduino_lO13 ::

Arduino_Reset_n

1
3

5

2
4
6

o SE—_LUL L

Arduino_|O14
Arduino_lO15

2x3 Header

VCC3P3

Arduino_Reset_n

DN

VCC5

R40
10K

Arduino_I011

Arduino_Reset_n

Arduino UNO Rev3

Arduino_lO15
Arduino_|014

CRNDUT A WN

no_lO6

no_lO5

no_lo4

S

0

P P b= P b= P

ouswNE

HREEEEREE

O
no_lO.
no_IO

3
53
[e]
©NOUAWN R

1x6 Header

1x8 Header

[
JT1
T~

Arduino Pin out

Pin.

Pin.1

1 utd

Pin.

N m

M

r

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

= Nopartofthis schematic design

duplicated, or used without the prior

Torasic.

Ti‘tle
DE10-Nano Board

[Bize

Document Number

B FPGA : GPIO, ADC & Arduino Expansion Header

[

ev
co

Date:

Eheet 19 of

24

Friday, July 14, 2017

1




KEY

« | _KEY[1.0]
SWITCH

« | SWI3.0]
LED

|:>: LED[7..0]

\elexlx] \elexlx] vceaps
R90 R89 ca271
100K 100K 0.1u
16V
BTNO
BTNL =
u29
c71 c72 1. v R263, 10K KEYO
10V 10V 21w vee
TACT SW TACT SW 31, v R264, 10K KEY1
T SN74LVC2G1
VCC3P3 VCC3P3 VCC3P3 VCC3P3
) ) ) )
RN3 SWO SwW1 SW2 SwW3
WV 8 4 4 4 4
W 7
W, 6
W. 5
=) =) =) =)
120
SLIDE SW — SLIDE SW — SLIDE SW — SLIDE SW —
RN7
LEDO 8
—LED 7
—LED 6 LED2  LEDG
LED 5 2 A1
120 LED3  LEDG
2 A1
LED4  LEDG
2 A1
__LED4 8
LEDS 7
LED6 6 LED6  LEDG
LED7Y 5 2 A1

120

LED7  LEDG
2 A1

r
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u3s
HDMI TX HDMI_TX_DO 62| 18 TMDS_TXC p HDMI TX
6 DML TX DI23.0 HDMI_TX 617 PO TXC+ 17 TMDS_TXC_n J18
' — ~_ADMI_TX_D 50 1| D1 TXC- [~ vccsps VCC3P3_DVDD
s I HDMI_TX_CLK " HDMI_TX_D 5: b2 1 TMDS_TX_p0 D4 CPDAlORSVOP HF
HDMI_TX_D: 58 D3 TXO0+ 750 TMDS_TX_n0 TMDS_TX_p2 N 0 TMDS_TX_p2 /3
s HDMI_TX_HS HDMI_TX 577 D4 TXO0- 54 MDS_TX_p. TMDS_TX_n2 4T Y TMDS TX_n2 D2+
[ =59 D5 TX1+ > D2-
HDMI_TX_D6 56 ) 3 MDS_TX_n R243 R242 B
s I HDMI_TX_VS —_HDMI_TX_D7 55 1| D6 TX1- 1757 TMDS_TX_p 2K 27K TMDS_TX_pl 4 h TMDS_TX_plL GND
D7 TX2+ 56 TMDS_TX_n DNI TMDS_TX_n1 5L 6 _TMDS_TX_ni DL+
s I HDMI_TX_DE HDMI_TX_D:! 54 X2 " 5| o
HDMI_TX 52 b8 28 HDMI_TX_INT TMDS_TX_p0 N 0 _TMDS_TX_p0 7| e\P
. < HDMI_TX_INT ~HDMI_TX 50,/ D9 INT TMDS_TX_n0 Y | TMDS_TX_n0 9| o
O —_HDMI_TX_D. 49 D10 36 HDMI_SDA D6 " 8| >
~_HDMI_TX_D. 28 D11 SDA 35 HDMI_SCL DFLS1150-7 TMDS_TXC_p 2 h TMDS_TXC_p 0 | e\
From MAX HDMI_TX_D 47 mg CSSCL 34 DDCSDA DNI TMDS_TXC_n 57 ibory 6 _TMDS_TXC_n CCKK*
HDMI_TX 453 DL DDESDA 33 DDCSCL D5 7 CPDAIORGVOP-HF -
0 I CLK_12MHz HDMI_TX D15 45| D14 PDESCL 50 —CEC 10 44, 0 onp
D15 CEC |73 CEC CIK NN R245 2K__DDCSCL o
HDMI_TX D16 44 CEC_CLK R246 2K__DDCSDA
FDMI TX Di7 a3’ D16 veeso 7| SPA
12C Interface D17 GND
FDMI_TX D18 423 D17 R247 § R248
HDMI_I2C_SDA HDMI_TX_D19 4 29 0 18
, — — FH2—o0
67 & ~_HDMI_TX D204 g%g DvDD_3v VCC3P3_DVDD R249, 10K___HDMI_HPD N
HDMI_I2C_SCL HDMI_TX_D21
6,7 [ et e g—g. D21 DVDDI (1 OVCC1P8_DVDD L
ADMI TX D23 377 D22 DVDD2 [—37 — — N
D23 DVDD3 [T = =
R250, 49.9 HDMI TX CLK 53| . DvDD4 u34 vees
VNS HDMI_TX_DE 37
= M " HDMIL_TX_AS gz DE pvoD [ VCC1P8_PVDD gEgSCL
; i HDMI_TX_VS 21| HSYNC 13 CLK_12MHz R25 22 CEC CLK
HDMI Audio Interface R253, 887 T4 \ésé)y\(]_(r; BGVDD J'\/\6;\“ DDCSDA
. I HDMI_I2S0 Y HDMI_HPD 6 R AVDDL ig VCC1P8_AVDD HDMI_HPD
= »— SPDIF AVDD2 = T
HDMI_MCLK HDMI_MCLK 7 E ¥ X
, I . Y vDDe [25 CPDT6-5V0UPC-HF GND_EXT
HDMI_LRCLK HDMI_12S0 5
7 [ — =N 1250
%—29 1251
HDMI_SCLK
T — —f sz 65
*—= 1253 EPAD_GND
HDMI_SCLK 9
HDMI_LRCLK 10| SCLK =
52 LRCLK
PD
sovesTEsw,  Default
I2C Address 0x72/0x73
W R25 2Dl1<\ll VCC1P8_AVDD
= VCC1P8o—L23 _~n~n 10uH OVCC1P8_DVDD
74479777310 €300 c301 | 302 | C308 | C304
——10u 0.1u 0.1u 0.1u 0.1u
6.3V 16V | 16v | 16v | 16V
: Note:
VCC3P3 Place Capacitor near ADV7513 DVDD pins
VCC1P8o—L24 _~~~n 10uH OVCC1P8_AVDD
74479777310 €305 c306 | 307 | C308
——10u 0.1u 0.1u 0.1u
R256 Q R257 6.3V 16V | 16V | 16V
47K > 47K
= Note:
HDMI_I2C_SDA R258, 22 _HDMI_SDA Place Capacitor near ADV7513 AVDD pins
HDMI_I2C_SCL R259, 22 HDMI SCL VCC1P8O—L25 e 10UH OVCC1P8_PVDD
74479777310 €309 c310 | cau1
——10u 0.1u 0.1u
6.3V 16V | 16V
= ote:
Place Capacitor near ADV7513 PVDD and BGVDD pin
veespao—L28 10uH VCC3P3_DVDD o ————
Qas1C] Wit
74479777310 c312 c313 : = N pano s schomat desin plcatd,or s bt he prr et
——10u 0.1u [Title
6.3v 16v DE10-Nano Board
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PCB
DC 5V Power Input
vces
Ji4  DC_5V Overvoltage Protection
1 . Q3 Threshold Voltage : 5.45V . Q2 PCB
2 > A03415 . e [ AO03415
5 ovees
N — 141 N o
c92
R142 R145 47u
30K 330 R141 10V
100K
R91
R148 6.8K Q4 120 =
lj HEB550G DNI
R129 o
30K -
R128 W LED8
6.8K NLEDB
NONI
—
. C
Ramp Time
Tsoft-start = 1 msec
1.1v / 5.5A
vces u10
T 18 | o sw 2 VCC1P1
4 PVIN sw S [
20 [C21 [c25 [C26 10| SV w2 L1
«}VCClPL PGOOD 23 o o how o R33 i% iy Sw 1~ . OVCCINT FPGA |
o 10K PVIN SW 5 330nH -
SW 15 c39 .c12 | cire VCCIPL_HPS
swW - 1
VCC1P1_PGOOD = —_—
20 | 00D sw 22p 235%‘ éog%‘
o 2 .
R35 %Z RUN vrB (2
100K 5 TRACK/SS
RT/SYNC =
o =
20 iH ZSRLIMIDDR 1
2Ly \iobe o B
vCes K 2 2
o O
2] a
LTC3616
MHL MH2 MH3 MH4
FID12 FID7 FID8 FID11 FID1 FID6 FID2 FIDS FID4 FID9 FID3 FID10
(SN ININ I )
‘Copyright (c) 2016 by Terasic Inc. Taiwan.
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" m Al resorves duplicated, Terasic.
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Ramp Time
Tsoft-start = 1 msec
3.3v / 3A
vees u9
4 vcears
“ o swa VCC3P3 3
PVIN_1 SW_2 |7 3
T3] PVIN_2 SW3 (15 1 2
PVIN_DRV SwW_4 2220
470nH - o
DNI R23 ci5  _|.ci7_|.c196 [c18
= R18 100K 16 165K —— 6.3V ~6.3V = 6.3V
VECso PGOOD 22p 100u| 100u" [L00u
VCC1P1_PGOOD
BRAL %g RUN vre 8 1
5| TRACKISS Ro2
RT/SYNC 210
[a]
190 ih < DDR 1 ?g_‘éK
17 )
MODE o o o
=4 z
SR LEDY
VY eos
[TC3612EUDCHTRPBE X
o
— VCC1P1_PGOOD 2 =
Ramp Time
Tsoft-start = 1 msec
2.5V / 3A
vces u13
T 4
73 w1 VCC2P5
|§38 E37 E33 [934 Egmé SW%, 1 L6 LT"
13 1 bVIN DRV swa |2 1~ 2 OVCC2P5
Ou Ou Ou Ou 470nH -
ov__lhovhov fov onl
DNI R180 c238 _|.ca4 [ca5
R31 100K 16 165K =— 7~6.3V =—6.3V
VCC50 PGOOD
VCC1P1 PGOOD R32 . 0 15 18 22p «| 100u @7u
BRAS 55 RUN VFB 1
5| TRACKISS
RT/SYNC -
Q
19 1y < DDR L ?2173%
g .
ﬁ MODE o o
P4 zZ
Q [U]
12} a
‘Copyright (c) 2016 by Terasic Inc. Taiwan.
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5 | 4 | 3 | 2 | 1
9V /1A Ramp Time = 0.8msec
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