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DDR3_VTT_HPS DDR3_VTT_HPS
Note : [ RNS
) HPS DDR
DDR3 Interface (HPS) you can only swap the DQ signals VCCIP5_DDR3 O R2ZAAZK_HPS DDRS RESET N 35 ons g 3 e WL
4 I HPS DDR3 ADDRI[14..0] within x8 group (e.g. 0-7,8-15,16-23,24-31) 0.1u 5 = R3 CA ﬁg
on the DDR3 chips HPS DDR3 CK P R132 A 100 HPS DDR3 CK N : 5 HPS_DDR3_WE
4 HPS DDR3 DQ[31..0] P vi [ AN vz 4__HPS DDR3 ADDRO (V18
< Note : you can swap the signals on the OCT resistor array CAD Note: 3 HPS_DDR3_ADDR o7
4 HPS_DDR3_BA[2.0] (include NC pin) Place close to DDR3 chip 5 2 HPS R3_ADDR13}
[ cofr~[o|w] 5 £ HPa REA] V29
4 HPS_DDR3 DM[3.0] — V25
[ VCC1P5_DDR3 VCC1P5_DDR3 = 51
4 HPS DDR3 DOS_P[3..0] [} U1l 0 Ue
< B! 32 B! 32 DDR3_VTT_HPS DDR3_VTT_HPS
4 HPS DDR3 DOS N[3..0] po | VOD VSS 38 bg | VPD VSS 35 [] [] RN4
< Gr_| VbD VSS ["a9 Gr_| VbD VSS [Ca9 9 8 HPS_DDR3_ADDRI
VDD VSS Iyt VDD VSS [Tyt 7 HPS_DDR3_ADDRIZ—"4
4 HPS_DDR3_CK_P VDD VSS ["vg VDD VSS Mo ] 6 HPS _DDR3 BA V7
[ VDD VSS g3 VDD VSS g3 5 = R3ADDRL V6
4 HPS_DDR3 CK_N VDD VSS [ VDD VSS [ 7 HPS DDR3 ADDRA |2
[ r1 | VDD VSS 5 r1 | VDD VSS 5 HPS DDR3 ADDRG V8
. HPS DDR3 CKE —Ro | VDD vss g —Ro | VDD vss < —TPeBoRTRAS V10
[ VDD Vss VDD Vss 0 G T FPS DORT ADDRE V14
HPS_DDR3_CS_N A VvsS A vss B viz
4 [ A5 VDDQ VsS g5 A5 VDDQ VsS g1 = =
HPS_DDR3_RESET_N c1 | /PDQ vss c1 | VbbQ vss N
4 [ Go | VDDQ B1 Co | VPDQ B1 DDR3_VTT_HPS DDR3_VTT_HPS
HPS_DDR3_WE_N D2 | VPDQ VSSQ ["gg D2 | VPDQ VSSQ "gg | [<] [<] RN6
4 ! [ E9 | VPDQ VSSQ o1 ] [ E9 | VPDQ VSSQ o1 9 [, ].8 HPS DDR3 ADDR?
4 HPS DDR3 RAS N F1 | VPDQ VSSQ [pg F1 | VPDQ VSSQ [pg 0 7 H R3 ADDRS |28
L H2_| VDDbQ VSSQ "5 H2_| VDDbQ VSSQ "5 6 HPS_DDR3_ADDR3 [V28
HPS DDR3 CAS N Tis| VODQ VSSQ [~gg— Tis| VDDQ VSSQ [~Eg— S HFeBORTER V24
4 [ DDR3_VREF_HPS VDDQ VSSQ [FFg 1 DDR3_VREF_HPS VDDQ VSSQ [—Fg 4 7 HPSDDRSBAT V2!
HPS_DDR3_ODT H1 VSSQ [7G1 H1 VSSQ [7G1 HPS_DDR3_CS_N_ |22
4 [ g | VREFDQ VSSQ [gg g | VREFDQ VSSQ g5 = S—PEOBR 0T V19
VREFCA VSSQ VREFCA VSSQ [— |~ [©on 1 APS DDR3 ODTI V17
HPS_DDR3_ADDR 3 = HPS_DDR3_ADDR 3 = V15
HPS_DDR3_ADDR p7 1| A0 HPS_DDR3_ADDR p7 | A0 51
4 I HPS_DDR3_CS1_N A P3| AL S A P3| AL R21 51 HPS DDR3 CS1N 0
H R3_ADDR A2 HPS_DDR3 DQ16 A R3 A A2 E3 HPS_DDR3_DQ MG O
4 I HPS_DDR3_CKE1 HPS_DDR3_ADDR pg | A3 bQo HPS_DDR3_DQ17 HPS_DDR3_ADDR pg | A3 DQO ["F7 HPS_DDR3_DQ
HPS_DDR3_ADDR5 P2yl A4 bQ1 g HPS_DDR3_DQ18 HPS_DDR3_ADDR5 P2 DL I7F HPS_DDR3 DO
4 I HPS_DDR3_ODT1 HPS_DDR3_ADDR6 R8 || A5 DQ2 I HPS_DDR3_DQ19 HPS_DDR3_ADDR6 R8 1| A2 DQ2 I"F HPS_DDR3_DQ
i ADDRY R2 1| A6 DQ3 [ i 0 Fi R3_ADDR? R21| A6 DQ3 i Q
H R3_ADDRS T8 1| A7 DQ4 H R H R3_ADDRS T8 | A7 DQ4 7 R3_DQ5
HPS_DDR3_ADDR! R3 | A8 DQ5 G HPS_DDR3_D HPS_DDR3_ADDR! R3 | A8 DQ5 75 HPS_DDR3_DQ6
HPS_DDR3_ADDR10 L7 A9 DQ6 [ HPS_DDR3_D HPS_DDR3_ADDR10 L7 A9 DQ6 I HPS_DDR3_DQ7
HPS_DDR3_ADDR! R7 1| ALO/AP DQ7 "p7 PS_DDR3_D HPS_DDR3_ADDR R7 1| ALO/AP DQ7 57 HPS_DDR3_DQ R146, 4.7K__HPS_DDR3_CKE1
= y N ALL DQ8 |~¢: TP DORT A N ALL DQ8 |-& |_—'\/\6_-—-—|N| Vs
A T3 A12/BC_n DQY [—& 2 R 3 5 A T3 A12/BC_n DQ9 |5 2 R =
HPS_DDR3_ADDR T7 1 A3 DQ10 ¢ HPS_DDR3_DQ27 HPS_DDR3_ADDR T7 1 A3 DQ10 75 HPS_DDR :
Al4 DQIL I7x HPS_DDR3_DQ28 Al4 DQIL 78 HPS_DDR3_D R14 HPS_DDR3_CKE va
HPS_DDR3_CK_P J7 DQ12 77 HPS_DDR3_DQ29 HPS_DDR3_CK_P J7 DQ12 & PS_DDR3_DQ
HPS_DDR3_CK_N K7 { LK DQ13 g Q30 HPS_DDR3_CK_N K7 { LK DQ13 g Q =
HPS DDR3 CKE Kof CLK_n DQ14 & S| Q3L HPS_DDR3_CKE K9 CLK_n DQ14 & S D015
CKE DQ15 CKE DQ15
HPS_DDR3_CS_N L2 HPS_DDR3_CS_N L2
HPS_DDR3_RESET_N T F3 HPS_DDR3_DQS_P HPS_DDR3_RESET_N T F3 HPS_DDR3_DQS_PO
WE_N 13| RESET LDOS 53 S 8§ : S WE_N 13| RESET LDOS 53 S 8§ 0
S RAS N 33 ) WE LDQSn 757 S 0S. S, RAS N 33 ) WE LDQSn 757 S QS_PL
HPS_DDR3_CAS_N k37| RAS UDQS g7 HPS_DDR3_DQS, HPS_DDR3_CAS_N k37| RAS UDQS g7 HPS_DDR3_DQS_NL
CAS UDQSH CAS uDQSn
HPS_DDR3_BAQ M2 HPS_DDR3_BAO M2
HPS_DDR3_BAL J HPS_DDR3_ODT1 HPS_DDR3_BAL Ng )| A0 J HPS_DDR3_ODT1
HPS DDR3 BAZ NC1 HPS DDR3 CKEL HPS_DDR3_BAZ m3 7| BAL NC1 HPS_DDR3_CKEL
NC2 HPS_DDR3_CSL N BA2 NC2 M HPS_DDR3_CSL N
HPS_DDR3_DM2 E7, | om mgg L HPS_DDR3_ZQ11 R150, 240 HPS_DDR3_DMO E7, | om mgi L HPS_DDR3_ZQ01__R114 240
HPS_DDR3._DM3 M HPS_DDR3_DML M
D3y Jom NCs M7 N L D3y Jom nes M7 s ML
HPS_DDR3_ODT HPS_DDR3_ZQ10 i HPS_DDR3_ODT HPS_DDR3_ZQ00 N
KLy oot 20 |8 Q R28 V\/&O_I_ KLy oot 20 |18 Q00 _R115 \/\/&O_l_
IS43TR16256A-15HBL = IS43TR16256A-15HBL =
VCC1P5_DDR3 VCC1P5_DDR3
81 0199 c200 | ci98 | c202 | cis2 | c233 | c220 C105 | c104 03 01 c102 c100 | c99 | co7 | ciss | cisa | cis3
2.2n ==3.3n 5—4.7n =—0.014=—0.010=—0.01u 2.2n =—2.2n 2.2n =—=3.3n 5—4.7n =—0.010=—0.014=—0.01u
ov 50v [sov | sov | sov | sov | sov | sov 50v | 50V [sov | sov | sov | sov | sov | sov
DDR3_VREF_HPS VCC1P5_DDR3 DDR3_VREF_HPS
o
‘Copyright (c) 2016 by Terasic Inc. Taiwan.
| I I I! his reserved.
e No part of this schematic design duplicated, or used without the prior ‘Terasic.
18 | c228 | c229 c230 | c197 c131 | cu9 | cuis | cs7 cos | cis2 fritie
7US=0.4705=0.47u 0.1u =—=0.1u 0.1u 0.470==0.47u 0.1u ==0.1u DE10-Nano Board
ov va “—|_10v 16v | 16v 16V T oleov L‘—|_10v 16V | 16V
Bize Document Number
B | HPs':DDR3 SDRAM
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UART Interface
HPS_UART_RX
<<: -~ -
HPS_UART_TX
C—o»>———"——
<« HPS_CONV_USB_N
HPS_UART_RESET_N
o——

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

CAD Note:

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

R157, 47K __HPS UART RESET N __R167 10K
USB_UART_VBUSO ‘VV—“l' VCC3P3_UART USB_UART_VBUS
Design Note:
BUS-powered & Internal OSC L2 :~~~~BEAD
J4
yU12 c227 | c30 c217 | c23 9
HPS_UART_RESET_N 18 [ ———— 1 0.1u =—4.7u 0.1u=—4.7u 8| SHIELD4
RESET VCCIO 779 16V | 6.3V 16V | 6.3V 7 | SHIELD3
26 vee ol 7| SHIELD2
HPS UART_RX R45 0 | TEST 16 SHIELDL
ANN— 20 3v30UT — — 5
HPSUARTTX D31 (g 2 ™D | 4| GND
327 RXD 14 FT232 DP <3P
g *—2e RTS# USBDP 15 SRR D+
SDIOTWS-TP *— CTS# USBDM  o-
R166 10k *—=¢— DTR# 5 VBUS
VCC3P3_UARTO X7 DSR# NC1 75— us Mini-USB-B
RXD  LEDR *—3¥ DCD# NC2 5
R165 120 2 A~ 1 N R NC3 53 ¢ 5 1
NC4 [z — 102 vcc
UART_RXLED 2 25 R30 M
XD  LEDG UART_TXLED 1| CBUSO NC5 59— |2 C180
R164, 120 2 A1 10 | ggﬂg; 5 g9 NCg 7 Ne ——0.01u c31 || _0du
UART PW EN _
é CBUS3 ggggﬁ\ OsCl 0% 4 enp 101 - sov 1T 1ev
X¥——CBUS4 ©OO<wOSCo [~ — _
R155, 10k = =
<<l FT232R TPD2ECOIDRLR
Q=[S
HPS CONV_USB N__R156 0
VCC3P3_SD
RN2
HPS SD _DATA2
VCC3P3 VCC3P3_SD SD_DATAO
L7 300hm, 3A SD_DATAL
- 5 HPS SD_CMD
c66 | C63 10K
4.7u ==0.1u R77 10K HPS_SD_DATA3 _ R76 216K .
6.3V | 16v NI
VCC3P3_SD
Q J11
. HPS_SD_DATA2 /
HPS_SD_DATA3 DAT2 -
HPS_SD_CMD DAT3 2
=3 cvMD 3
vee
HPS SD_CLK
2y ciK 2
HPS_SD_DATAQ 7| VSS g
FPS_SD_DATAL g | DATO 7
| DAT1 o
A~ al o~ N L 3
U20 U22 U24 s feo 90| £
¢ g g g ¢ ¢ co2 £2
ol
=
<
D5V3U2U ESD5V3U2U D5V3U2U Basic] oo rptyTonse e Tahen
DNI DNI DNI e
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VCC3P3 VCC3P3_USB USB_VDD USB_VDDA vees
L9 Q o o}

A
1000hm, 1.2A
C77 C93 C96 C80 C85 C78 C79 C95 C3 C94 C14 C9 C116
2.2u —=—=2.2u 0.1u

4.7u 0.1u —==0.1u 0.1u 0.1u 4.7u ==0.1u 0.1u 4.7u 0.1u
6.3V 16V 16V 16V 16V 6.3V 16V 16V 6.3V 16V iov 1ov 16V

vces
USB_VDD vces 7 USB_VCC5
¢}
UBS PHY Interface (ULPI) chpg_usg USB_VDDA 6 oy
HPS USB_DATA[7..0 R15
5 oyt 100K 5 _|.ce
s (——}HPS.UsB cLkouT 1u —T~100u
6V | 63V
5 « HPS_USB_NXT I < L
HPS_USB_DIR VCC3P3_USB 4 -
HPS_USB_STP Jayayayal Jaya) < 31 EP_GND
5 > HPS_USB_DATAOQ 4 2288 88 § REGEN TPS2553DRVR
HPS_USB_DATAL gﬂﬁg >
CLK_USB_24 FPS_USB_DATAZ
6 o HPS_USB_DATA3 DATA2 3 USB_CPEN
510 HPS_USB_RESET HPS_USB_DATAZ DATA3 CPEN 775 USB_EXTVBUS USB_VCC5 32
’ % HPS_USB_DATAG gﬂﬁg EXIEES T Micro USB-AB
HPS_USB_RESET_N HPS_USB_DATAG 4 USB_VBUS R13 820
i S HPS_USB_DATA7 DATA6 VBUS g USB_DM Micro-USB AB
DATA7 DM [~ S5 BP >
bP T USB_ID R14 0
D
HPS_USB_CLKOUT _R10 22 4
NN BT 1 | CLKOUT 27
HPS_USB_DIR o] | e X0 5> R131, 0 CLK USB 24
HPS_USB_STP an|| IR X
STP
USB_RBIAS 32 1 R130 CAD Note:
RBIAS GND [ 0 Place near Xl pin
HPS_USB_RESET 9 GND i858 DNI
R122 RESET GND_FLAG 026 TPD4S012
12K e DNI
USB3300 C106
33p
50V
= DNI
VCC3P3
HPS_USB_RESET_N R11 Q1
HE8050G R99
10k
DNI

‘Copyright (c) 2016 by Terasic Inc. Taiwan.
r )
" m Al resorves duplicated, i Terasic.
[Title
DE10-Nano Board
[Bize Document Number
B HPS : USB3300
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Ethernet PHY Interface (RGMII)

HPS ENET TX DATAI3..0]

HPS_ENET_GTX_CLK

HPS_ENET_TX_EN

HPS ENET RX DATA[3..0]

5 «
HPS_ENET_RX_CLK
5 K« —
HPS_ENET_RX_DV
5 « ——
HPS_ENET_INT_N
5 «1 —
5 I HPS_ENET_MDC
5 « HPS_ENET_MDIO
51017 | HPS_ENET_RESET_N
5 I CLK_ENET 25
vCeap3
o
R20 4.7 HPS_ENET_INT_N
Q742Wz,7 APS_ENET_MDC
R203 47 HPS_ENET_MDIO
[ RsL 47 HPS_ENET_RESET N

ENET_DVDDH
o

PHY Address is 00001

R173 47K LED2 DUAL 1 R18 1K
R2Z0\ 41K LED2 DUAL 2 Ra28, . 1k
R67 "7k HPS ENET RX_CLK R197 1K

I Y]

VCCaP3

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 \ \ o4TK
R61 4.7K__HPS_ENET_RX_DATAO RIS, 47K
R60 . s 47K _HPS ENET RX_DATAL RlSA,\/\t;‘ztIJK
R51 47K__HPS ENET RX_DATA2 R183V\€N4I.7K
RS0 47K__HPS_ENET_RX_DATA3 "

ENET_DVDDH

ENET_PLL
ENET_AVDD
ENET_VCCA ENET_DVDDL 110
HPS_ENET_LDO_O SHIELD 1 |18
w3 | cERERE s sl 9 X SHiELD 2 [18 veears
GND1 .
o 44 daaaa4  TTIT  TIT °
= [aya) [ayayayayayal [aya)a) [ayaya) |
& o9 9999589 gggc gag 9 10 { o2 LEDG+ RE8 220
a =z abobba zzz 333 2 —
a2 =
>
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 25 5 MDI_HPS_P1 4
TX_EN TXRXP_B [~ VDI APSNT = MD(1)+ 13 Ra3 220
HP % DATA 19 TXRXM_B MD(1)- LEDY+
TXDO
HP. X_DATA. 20 7 MDI_HPS_P2 6
HP X_DATA 11 TXD1 TXRXP_G/[7g VDI_HPS_N2 7| MD@2)+
= S DATA 55| TXD2 TXRXM_C MD(2)-
TXD3 10 MDI_HPS_P3 8 14 LED2 DUAL 1
TXRXP_D |17 S HPE NS 5| MD(E)+ LEDY- [Fr———————
HPS_ENET_RX_CLK 35 TXRXM_D MD(3)-
RX_CLK/PHYAD2
HPS_ENET_RX_DV 33 | o DVICLK125 EN
| | LED2_DUAL 1 X
o T 82075-810X4372
HPS_ENET_RX_DATA0 32 15 LED2_DUAL 2
HPS ENET RX DATAT 31| RXDO/MODEO LED2/PHYADL [F—————
HPS_ENET _RX_DATA2 28 | RXD1/MODEL
HPS_ENET_RX _DATA3 27 Eiggmgggg
U L2k [if
CLK125_NDO_LED_MODE
HPS ENET TN gé CLK125_NDO/LED_MODE
T HPS_ENET_RESET N 22 | INT_N
RESET_N S less R82 0  CLK ENET 25
HPS_ENET_MDC 36
— | MDC R83  CAD Note: 1
HPS _ENET_MDIO 37 0 Place near XI pin
MDIO o DNI
o & | 45
? S X0
R @ c64 1
KSZ9031RNX 33p
& 4% 50V
DNI
VCC3P3 ENET_AVDD VCC1P2 ENET_VCCA
L18 T L15 T
LYY\
1000hm; 1.2A 1000hm, 1.2A ENET_AVDD VCC1iP2
C255 C239 c267 C251 €250 C240 Qs
0.22u 1u 10u 0.22u 1u 10u
50V 10V 6.3V 50V 10v 6.3V
A03415
= = DNI
HPS_ENET_LDO_O
vCcCaps ENET_DVDDH VCC1P2 ENET_PLL
L20 L19 T
OAAL
1000hm, 1.2A 1000hm, 1.2A
c258 C259 €269 c257 C256 C268
0.22u 1u 10u 0.22u 1u 10u
50V 10V 6.3V 50V 10V 6.3V

VCC1P2 ENET_DVDDL

C241 C243

0.22u 1u
50V 1ov

L14

~
1000hm, 1.2A

.||
~
o
2

Copyright (c) 2016 by Terasic Inc. Tawan.
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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 ey
HPS_I2C0_SDAT
5 < c264 | C263
s « HPS_I2C0_SCLK 1u 0.1u R186
SO 25V 16V 2.2K R192 R193 § R191
5 « HPS_GSENSOR_INT 10K 22k £ 22K
C——F—r—- = = NI
VCC_VS 419 I
) 4 R58 0 HPS_12C0_SCLK
VoD SCLEEOR RE59 0 HPS 12C0_SDAT
R198 22K GND SDA_SDI_SDIO
VCC3P3 VCC_Gsensor AN RESERVED ~SDO_ALT_ADDRESS
- GND RESERVED_1
T T e G [0 R188, 0
L16 ~~~BEAD | 121 BEAD 6 | GND N <
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 c
Default : I2C Address O0xA6/0xA7
LTC Interface
HPS_I2C1_SDAT
5 EEo>————
HPS_I2C1_SCLK |
5 [yfpslcl sk veesps
HPS_SPIM_MOSI c76
5 _SPIM_|
e T — LTC 2x7 Connector 0.1
s (}HPS_SPIM_MISO 16V
HPS_SPIM_CLK =
5 C—D>— vceo VCC3P3 B
HPS_SPIM_SS 317
s [y PssemMss 7 2
HPS_LTC_GPIO 4 SCK_SCL_R R103, 0 SCK_SCL
5 o ——— wisdl Con vCe3P3 .
MOST SDA
HPS_I2CL_SDAT _RI06, 0___HPS 12CL_SDAT R 0 R104, o
HPS_I2C1_SCLK___R107, 0__HPS_12CL_SCLK_R i 2
1 7) HPS_LTC_GPIO_R _R105, 0 __HPS_LTC GPIO cs1
NN 0.1u
= 2x7 Header 16V
vcespao-R1L6 L b, ||
VCC3P3 16 [vs 2 HPS_SPIM_MOSI
MOS|_SDA 4 | comr 0,7 NCT
. Noi | 3 HPS_I2C1_SDAT
5 HPS_SPIM_CLK
SCK.SCL 7 | com2 y’ NC2 VCC3P3
R112 A N0z | 6 HPS I2C1 SCLK
10K 11___HPS_SPIM_MISO
DNI MISO 9 | coms ¥ NC3 C86
a _No3 | 10 0.1u
14 HPS_SPIM_sS 16V
CSn 12 | coms ¥ NC4 s L R
A_NO4 —
HPS_LTC GPIO __ R113, o CODEC_SEL 10w oveeses
15 1 OM=NC
8 EN  H.com=NO t!ﬂ! Zwﬁ;mmnmmmrm
GND " = duplicated, i ‘Terasic.
= TS3A5018 [Title
DE10-Nano Board
§ze Document Number ev
B HPS : Accelerometer, LTC Connector Al
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HPS Cold Reset

HPS Cold Reset vCCaPs VCCaP3
510 (- HPSRESETN
HPS_ENET_RESET_N R212 c278
5101517 L] 100K 0.1u U3l
HPS_UART_RESET_N — COLD_RESE] N HPS_RESET_N
13 <« _UART | | DNI 16V 4 oo meser 2 s R213 0
14 & HPS_USB_RESET_N 5 R214, 0 HPS ENET _RESET N
CC—F——r— KEY_COLD_RESET_N 2| TP 3 R215
KEY4 MR GND 100K R216 0 HPS UART RESET N
TPS3831K33 = NN
R217, 0 HPS_USB_RESET_N
51014 3 HPS USB RESET 1
5101517 HPS_ENET_RESET_N
0 3 COLDRESETN =

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

47K HPS WARM_RST N

HPS Warm Reset
vcesp3 veeses

R209 c277

100K 0.1u us0

DNI v L4 1pp RESET y
= ™

KEY WARM RESET N 2 | v GND%_ ?géé

TPS3831K33

HPS User Button

VCC3P3

R208
100K

HPS_KEY

C273

HPS User LED

LED13 LEDG
2 1

HPS_LED R96 330

g

.|||_

‘Copytight (c) 2016 by Terasic Inc. Tewan.
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dupiicated,

Torasic.

Ti‘tle
DE10-Nano Board

[Bize Document Number
B HPS: BUTTON and LED

[

ev
Al

Date: Friday, May 05, 2017

Eheet

17

of

24

1




ADC
. [———yADC_CONVST

VCC3P3
ADC_SCK
L S R238
. ADC_SDO
& vees VCC5_ADC VCC5_ADC VCes_ADC
. [ ADC_SDI T L22 300hm, 3AT T
A~
c286 | C285 €290 C295 | C204
i i 10u 0.1u 0.1u 10u 0.1u
Analog input interface Tov 1oV T iev Bo\ Tov
19 [ — ADC IN[7..0] 1 1 = 1 1
u32 i 4 & 3 S ) :
19 :>: Arduino_VREF
o o a3
g ¢ o
[a] (e] <<
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 sSbo 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 | CH5 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 | €292 R241, 49.9 ADC_DC_BIAS
——1ln “"”in “T”in “”in “Zin —1n  ——=in 1n al olalal ol [a)
50 5 50V 50V 50V 50V 50V 50V z| z|Z|Z zl 3
O 9olo C296 C298 | €297 § R98 C73
= = = = T T 4 ——10u ==01u ¢ 4.99K 1u
& 2= & 3 10V 16V 10V
ADC_CHO
C284 R240, 0 ADC _DC _BIAS Arduino_VREF - -

In N8N
s0v
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
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3,6,7

3,6

18

18

GPIO

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

Arduino Digital Interface

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

Analog input interface

ADC IN]|
- A R
Arduino_VREF
< t+—"""—

GPIO 0 Header

IP1
Clock_in GPIO_0_DO 1 2 GPIO_0 D1
Clock_in 00 D2 3|l 2[3 Gl 3
GPIO_0_D4 5|3 4 GPIO_0_D5
GPIO_0_D6 715 6 GPIO_0_D7
GPIO_0_D8 ; 13 0 GPIO_0_D9
veeso C 0 1 125 GPIO_0_DI1
GPIO_0_D12 13 14 GPI0_0_D13
GPIO_0_D14 15 16 GPI0_0_D15
GPIO_0_D16 9 |17 185 GPIO_0_D17
GPIO_0_DI8 119 2053 GPIO
GPIO_0_D20 23 |21 225z GPIO_0_D2
GPIO_0_D22 25 |23 24136 GPIO_0_D2.
GPIO_0_D24 27 23 gg 28 GPIO_0_D25
9 30
VCCIPO—op5 576 1129 303 GPIO_0_D27
5 33 |31 323
GPIO_0_D30 35 |33 3436 D
GPIO_0_D32 37 g? gg 38 D
GPIO_0_D34 0_D
39 |37 38 [Ta0 5
2x20 Header =
GPIO 1 Header
P7
Clock_in GPIO_1 DO 1 2 GPIO_1 D1
Clock_in O_1D2 3|l 2[3 Gl 3
GPIO_1_D4 5|3 4 GPIO_1_D5
GPIO_1_D6 715 6 GPIO_1_D7
GPIO_1_D8 7 8170 GPIO_1_D9
9 10|43
veeso C 0 11 12 (33 GPIO_1.D
GPIO_L D12 13 14 GPIOZLD:
GPIO_L D14 15 16 GPIO_L D:
GPIO_L D16 9 |17 181750 GPIO
GPIO 8 119 2053 G 9
GPIO_1_D20 23 |21 225z GPIO T
GPIO_1_D22 25 |23 24136 GPIO_1_D23
GPIO_L D24 27|25 2638 GPIO_1 D25
5127 28|55
VCCIPIO—op5 1575 1129 3073 GPIO_1_D27
GPIO 1 D28 3 |31 32{3z GPIO_1 D2
GPIO_1_D30 35 |33 34736 CPIO_1_D3
GPIO_1_D32 37 gg gg 38 GPIO_L D3
GPIO_1_D34 GPIO_1 D3
39 139 a0 22 =
2x20 Header
ADC Header
vces
J15
ADC_INO
b—— L
ADC_INT 1 2 ADC_IN2
b— e
ADC_IN3 3 dBT——Abcma_
TADCINS 45 SR ADCNG _
ADC_IN7
2x6 Header =

JP4

Arduino_|012
_— . d
Arduino_|O13

Arduino_Reset_n J

1
3

5

2
4
6

o SE——_LUL L

VCC5

Arduino_I011

——

Arduino_lO14
Arduino_lO15:

2x3 Header

VCC3P3

Arduino_Reset_n

DNI

R40
10K

Arduino_Reset_n

Arduino UNO Rev3

Arduino_lO15
JPS Arduino_|014
Arduino_VREF

Arduino_I013

Arduino_lO12
Arduino_|O11
Arduino_lO10
Arduino_|09
Arduino_|O8

CRNDUT A WN

Arduino_IO7
Arduino_lO6 1
Arduino_|O5 2
Arduino_IO4 3
Arduino_IO: 4
Arduino_IO: 5
Arduino_lO 6
Arduino_|O 7
8
1x6 Header 1x8 Header
Arduino Pin out
Pin.1 []
Pin.1 H
H ae2 [
Jps
- Pin.1[]
Pin.1 ) M
[ -
2
H Jpa " ae3 [
| Jpe H
- N\Q (@)
'm zl“lw‘hlmlc)zmﬂ.hynm\clmtm
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KEY vCeaP3
3 « el VCCaPs vCe3P3
cor1
0.1u
SWITCH R90 R89 16V
3 Wz 100K 100K
= u29
14 15
BTl \1//SC EI? (2 KEYO
LED _ BTNL o ~ ;1 KEYL
3 |ED[7.0] X9 3A M
|:>>——[—l_ X 4A 4 g
%13 5A 5Y [ X
*—=2 6A 6Y =X
GND
SN74AUCT7 =
TACT SW TACT SW
VCC3P3 VCC3P3 VCC3P3 VCCaP3
o o) o o)
RN3 SWo Swi1 Sw2 Sw3
w 8 la o la la
W 7
W 6
W 5
=) =) =) =)
120
SLDESW — SLIDE SW — SLDESW — SLIDE SW —
RN7
LEDO 8
—[ED 7
“LED 6 LED2 LEDG
LED 5 2 A1
120 LED3  LEDG
2 A1
LED4  LEDG
2 A,
__LED4 8
LED5 7
LED6 6 LED6  LEDG
LED7Y 5 2 A1
120 LED7  LEDG
2 A1
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10

6,7

6,7

U33
HDMITX HDMI_TX_DO 62
[ HRML X DI23.0 “HDMLTX 617 DO
“HDMI_TX D! 60| D7
HDMI_TX_CLK H
I e 1 o
== D4
I HDMI_TX_HS HDMI_TX_D5 57
_—_——'
FADMI_TX_D6 56 1| D5
__HDMI TX D6 56 |
I HDMI_TX_VS HDMI_TX_D7 55 g?
I HDMI_TX_DE HDMI_TX_D: 54
ADMI_TX_D 52| D8
« HDMI_TX_INT “HDMLTX 507 B?O
——FhV—— HDMI_TX_D 49
“HDMI_TX D 87 o
HDMI_TX_D a7
From MAX FOMITX 4?' D13
—_— ST 20y
CLK_12MHz FDMI_TX D15 45| D14
[ ——————— D15
HOMI TX D16 a4
HDMI_TX_D17 4
12C Interface AOMTXBTe—457 D7
< HDMI_I2C_SDA ~HDMI_TX D19 41| D18
—_HDMI_TX_D. 201 P19
HDMI_I2C_SCL HDMI_TX_D 39 1| D20
[ —HDMI_TX_D 387 D21
= D22
ADMI_TX 37
D23
R250 49.9 HDMI_TX CLK 53
N __HDMITX DE 63 CLK
= HDMI_TX_HS 64 SSYNC
HDMI Audio Interface HDMI_TX_VS 23 VSYNG
R253, 887 14
HDMI_I2S0 VNV HDMI_HPD 16 1| R_EXT
[ — HPD
HDMI_MCLK - HDMI_MCLK 27| SPDIF
[ = MCLK
HDMI_LRCLK HDMI_I250 5
[ — ¥ 1280
%—2 1251
HDMI_SCLK
[ = — sz
*—29 1253
HDMI_SCLK 9
HDMI_LRCLK 10| SCLK
55| LRCLK
PD
R254 2K
VNV DNI
VCC3P3
R256 @ R257
47Ky 47K
HDMI_I2C_SDA R258, 22 HDMI_SDA
HDMI_I2C_SCL R259, 22 HDMI_SCL

18 TMDS_TXC HDMI TX
TXC+ 77 TMDS_TXC_n Ji8
LR I — VCC3P3 VCC3P3_DVDD
1 TMDS_TX_pO D4 RClamp0514P
TXO0+ 750 TMDS_TX_n0 TMDS_TX_p2 N 0 TMDS_TX_p2 /3
TXO0- 5 TMDS_TX_pL TVMDS_TX_n2 e TMDS_TX_n2 D2+
TXL+ [ TMDS_TX nL R243 R242 B D2
1]';21+ 7 TX p2 2K 27K TMDS_TX_pl 4, e TMDS _TX_pL GDT:
26 TX 2 DNI TMDS_TX_nL 5 ilorpaH 6 TMDS_TX Nl
TX2- E— > G D1-
28 HDMI_TX_INT TMDS_TX_p0 N 0 _TMDS_TX_p0 7| e\P
INT TVMDS TX _ho €T ) TMDS TX _ho g oo
36 HDMI_SDA D6 "h g | o
SDA I35 HDMI_SCL DFLS1150-7 TMDS_TXC_p 1 b TMDS_TXC p 0 | e
v 14 CK+
SCL 34 DDCSDA DNI TMDS_TXC_n 5oL 6 _TMDS_TXC_n
DDCSDA [ 133 bbescL D5’ RClamp0514P o
DDCSCL 35 CEC_I0 R244, o CEC OND
cec ‘é‘iﬁ 32 CEC_CLK NN ° R245 2K__DDCSCL e
= Veeso R246) 2K_DDCSDA 6 [ oon
R247 R248 GND
29 0 18
-=—o0
DVDD_3v VCCSPS_DVDD R249 T0K___HDMI_HPD 19| %V
DVDD1 |7 ©OVCC1P8_DVDD
DVDD2 |57 - = =
DVDD3 |7 B =
DVDD4 U34 vees
12 CEC
PVDD j@VCClPs_PVDD e
13 CLK_12MHz_R25 22 CEC CLK
BGVOD g DDCSDA
AVDD1 ig VCC1P8 AVDD HDMI_HPD
ﬁxggg 25 i TPD4E00L_0 - GND_EXT
EPAD_GND 65__'_
Default
ADVTSTIBSWZ  — o

L R253 A 2K yccipg AVDD

123~~~ 10UH

I2C Address/ 0x72/0x73

OVCC1P8_DVDD

Note:
Place Capacitor near ADV7513 DVDD pins

OVCC1P8_AVDD
C305 C306 C307 C308

——10u 0.1u 0.1u 0.1u
6.3V 16v 16V 16V
= Note:

Place Capacitor near ADV7513 AVDD pins

OVCC1P8_PVDD

VCC1P8o
74479777310
VCC1P8O—L24 A 10UH
74479777310
VCC1P8O—L25 e 10UH
74479777310
VCC3P30—L26_nnn 10UH

I

C309 C310 C311

——10u 0.1u 0.1u
6.3V 16v 16V

= N

ote:
Place Capacitor near ADV7513 PVDD and BGVDD pin

74479777310

OVCC3P3_DVDD

C312 C313

——10u 0.1u
6.3V 16v
Note:

Place Capacitor near ADV7513 DVDD_3V
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PCB
DC 5V Power Input
vees
Ji4  DC_5V Overvoltage Protection
1 . Q3 Threshold Voltage : 5.45V . Q2 MPB-3266-B0
2 > A03415 o e _AO3415
2 ovees
AN ] 141 TAl
co2
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
-
Ramp Time
Tsoft-start = 1 msec
1.1v / 5.5A
vees U10
T 13 SVIN sw ngj:lm
Ezo Em Ezs Eze 10 Exm gw L1
«—}—VeciPL PGOOD_23 iy -, ?g: % A ol 1~ . OVCCINT_FPGA
o hov PVIN SW i 330nH E VCCIPL HPS
gw 5 c39 +C12 | c179 -
VCC1P1_PGOOD - —_
20 1 pcooD sw 22p 235?}‘ éogb‘
19 22 S }
R35 547 RUN VFB
00K 5| TRACK/SS
RT/SYNC =
4 =
2 iH S SRLIM/DDR 1
21 w
vees g‘ MODE % %
o o
12} a

LTC3616

MH1 MH2 MH3 MH4

FID12 FID7 FID8 FID11 FID1 FID6 FID2 FID5 FID4 FID9 FID3 FID10

G CCICRCRCICRCICRC
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Ramp Time
Tsoft-start = 1 msec
3.3v / 3A
vees u9
4 VCC3P3
14 o sw1 VCC3P3 3
PVIN_1 SW_2
- . L3
73| PVIN_2 SW_3 5 1 2
PVIN_DRV SW_4 LYY
470nH - -
DNI R23 cis  _|.c17_[+c196 [c18
100K 16 165K =— 6.3V 7~6.3V 6.3V
PGOOD 22p 100u,[ 100u [L00u
VCCI1P1_PGOOD
BRAL ég RUN vre 8 1
5| TRACKISS Ro2
RT/SYNC 240
19 a 1 R24
ITH < DDR B <
17 o
MODE a o o
=4 z
> 0 LED9
VY eos
[TC3612EUDCHTRPBF N
-
> VCC1P1_PGOOD 27 =
Ramp Time
Tsoft-start = 1 msec
2.5V / 3A
vees u13
T 4
14 | o Sw1 VCC2P5
|§38 E37 E33 [934 E‘\;mé SW%, 1 L6 LT"
13 BVIN DRV swa |2 8y 2 OVCC2P5
Ou Ou Ou Ou = - 470nH -
ov__jov_hov  fiov n
DN R180 c238 _|.cas [cas
R31 100K 16 165K —— 6.3V 6.3V
VCC50 PGOOD
VCC1P1_PGOOD RR2A 0 15 18 22p | 100u @7u
BRAS 55| RUN VFB 1
5| TRACKISS
RT/SYNC -
19 Q 1 R179
ITH é DDR 52.3K
Ly MobE o o
z z
QQ o
2] a
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1.2V /1.1A

Ramp Time = 0.8msec

9V /1A

VCC2pPs vCceip2 VCC1P2
L8 veey o] u23
1 2 7
D1 veeaps 5 INL ouT1
2.2uH 2 pp 3 ovees IN2 ouT2
: : ouT3
54 v_conTROL OUT4 Cor _|_Ce8 Re&7
DFLS230-7
75 C69 c70 4 6 2K
28 ~ R109 1u 1 SET NC [
Vi S 93.1K ou c74 73080
6V 0.1u
SHDN 1 = —=
FB ) ) R207 car2
RT 120K ==4.7n
SYNC o )
z. Ve
ss 2
© R110
ol LT3580 20K c83 =
47p
il 1.8V/1.1A
= - — vce1ps
- o Ramp Time = 1.2 msec
n u14
= — VCC3P3 Q INL OouTLl
= = T IN2 ouT2
QuT3
5y v_contrOL OUT4 ::(2:25u3 ::252‘:, R194
i‘l‘e __ifs 4y set ne feE—x *
73080
Ramp Time = 1.27 msec > C23s
VCC1P5_DDR3 180K _=—4.7n
VCC1P5_DDR3
U4 T
VCC2P50 ; IN1 ouT1
IN2 ouT2 “
ouT3
VCC3P30 53 V_CONTROL OUT4 *gg, 4C71:6 R20 =
E1 2 4y er ne k8 | 100u 1K
1u 1u LT3080 = =
= VCC1P5_DDR3
= = R29 10K
us HPS DDR3 VTT, VREF
VCC2P50 i ouTL vears
8| Ns o R | czo | o3 REG1 i T
ouT3 REFIN VIN
5y v conTROL  OUT4 28 in
—E“ K8 4y seT Ne 2u 2| yLpoin pGoop [2—Rd4 100K f‘;i
w | 1w 73080 = = | .
3 TPS51200 7 =
= = Vo EN =
= = DDR3_VREF_HPS
DDR37VTT7HPSD—- o
R133 ::0107 DDR3_VTT_HPSO. 5 | vosns EIDD reFouT 2 LS ~~~~BEAD ODDR3_VREF_HPS
75K 0.01u c212 c27 252 ca1
—_ oo o

.||
8
| N
P
1
1HH
.||
o
5
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