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JTAG Interface User Interface
0 JTAG_Blaster_TCK 7 KEY[1.0] ulA U1B
0 — 12V 2 12V VCC3P3 131 32
0 n — , SW[1..0 12v 3] 12V 12V = 12v 1337 TX_p19 RX_p19 53
JTAG Blaster TOT oy D 5 12v 12V [ oD 135 | TX 19 RX_n19 [Fi36
v 7 K PR o | SNB SNB o 187 1(§>’2l D1s Rxeng 238
JTAG_TRST GND GND 264 265 266 267 139 | I%P: —P 40
o > D gno gno aND 6.3V =—6.3V =—6.3V 6.3V 1| D018 RX D18 a2
GND veeaps GND GND GND 00u 00u 00u 00u 143 | ™ p17 RX_p17 ‘_44
GND GND '}
USB OTG Interface o == GND GND o Mo o7 RXn17 [Hhas
; USB_VBUS TMD Interface 3.3v T Ti9 ] 32183% ch\g 3.3v = (149 %’2‘[;16 RxG;llg | 150
USB_DM 3.3v 1 3.3v 151 | 12 = 52
] USEDP 8 (MR DL 3.V ] PR NS vecses 3.3v 153 | D16 e Fisa
U D 3.3v 3.3 I 1
7 —— TMDL D[7..0 2w [ g? VCC3P3 VCC3P3 55— 2w }g;’— TX_pl5 RX_p15 l—gg
8 <C>>——Jﬁl— VCC3P3 VCC3P3 55— : 5 TX_ni5 RX_n15 &5
7 USB_CPEN 29 | 30 FPGA_V1P5_GPIO3 159 el 15 160
7 m— 31 | V2P5_GPIOS  V1P5_GPIO3 | 32 FPGA_V1P5_GPIO2 '_161_ GND GND ‘__‘62
8 (C»_w_ 33| V2P5_GPIO4  VIP5_GPIOZ |34 FPGA_V1P5_GPIOL 1637 TX-p14 RX_p14 164
357| V2P5_GPIOS  VIP5 GPIOL ¢ FPGA ViP5 GPIOO 165] TXCn14 RX N4 [eq
STl Vops-GPior vapa-GPIO |8 FRon e crios 167 | s RICpl3 [HEE
Ethernet Interface (MDI) 39 1 V2P5_GPIOD  V3P3_GPIO2 [0 OR3P gp1o2 169 1 X3 RX_n13 [0
a1 _ _ 22 FPGA_V3P3_GPIOL 171 o - 72
7« s LS ETH PI3.0] HPS nRST 43 | JTAG_TRST V3PS _GPIOL |74 FPGA_V3P3_GPI00 173 | GND CND 1174
2 HPS_nPOR 45 | HPS_nRST  V3P3_GPIOO [756 HPS ETH LEDL _ HPS_ETH_LED1 1757 TX.p12 Rema] feire
7« s LS ETH N3.0] ~HPS RESET N 47| HPS_nPOR ETH_LED1 g HPS ETH LED2 _ HPS_ETH_LED2 77| TXN12 RX_ 120 7g
S USB_EXTVBUS 49 | HPS_Cold RSTn ETH_LED2 755 FPGA_GPIO4 79 | GNP GND [ 180 FPGA_GPIOO
2 HPS_ETH_LEDL USB_CPEN 51| USB_EXTVBUS GND I"53 HPS_ETH_PO HDMI_TX_INT 81 | IX.pil RX_p1l ig2 FPGA_GPIOT
7 égm JSEVEUS 25| USB_CPEN  HPS_ETH_p0 (27 P BT 10 [igg| DXCnil RXn1L F1g7
USB_D| 55 | USB_VBUS  HPS_ETH_n0 55 HDMI_TX_D6 85 | GND GND | 186 HDMI_TX_D18
USB_DP 57 Hgg,glgl s Eﬂf'\[‘)':l’ 58 HPS_ETH_P1 HDMI_TX_D7 87 &ﬂig Eﬁﬂig | 188 HDMI_TX_D19
USB_ID | _ETH_| HPS_ETH_NL X . ool
SD Card Interface 8y HPSRPiGPIOIT S_RPL_GPIOL7 gg UsB_ID HPESEPH_n1 gg HDMI_TX_D8 ’_g? GND GND ? HDMI_TX_D20
6 5 IS SD DATA3.0) —— UART_RxD __HPS_UART RX 63 | HPS_GPIO0 GND 757 HPS_ETH_P2 FDMI_TX_D9 o3 | TXP9 RX_p9 754 HDMI_TX_D21
2 UART_TxD HPS_UART TX 65 | HPS_GPIO1  HPS_ETH p2 g5 HPS_ETH_NZ 95 | TX_Nn9 RX_n9
R « HPS_SD_CMD s «——,_HPS RPi GPIOO4 HPS_RPI_GPIO0A 67 | HPS_GPIO2  HPS_ETH n2 [75g HDMI_TX_D10 97 | GND GND HDMI_TX_D22
T/ o > HPS_RP}_GPIO18 _ HPS_RPI_GPIO18 69 | HPS_GPIO3 GND 775 HPS_ETH_P3 HDMI_TX_D11 99 | TX-p8 RX_p8 HDMI_TX_D23
6 HPS_SD_CLK 5 > HPS_RPIGPIO27 HPS_RPL_GPIO27 71 | HPS_GPIO4  HPS_ETH p3 75 HPS_ETH_N3 01 | TX.n8 RX_ng
T > HPS_RPI_GPIO22 H GPIO: 73 | HPS_GPIOS  HPS_ETH_n3 =7 HDMI_TX_CLK 3 | GND GND HDMI_TX_DE
8 HPS_RPI_GPIO02 HPS_RPI_GPIO 75_| HPS_GPIO6 LEDO 5 | CLKOUT p1  CLKIN p1 LED1
8 —HPSRPGPIOE—— IP=RPICPIO0 | HPS_GPIO7 TX_p23 [ > CLKOUT n1  CLKIN_n1
QSPIFLASH Interface 8 > HPS_RP}_GPIOIL HPS_RPI_GPIOL 79 | HPS_GPIO8 TX n23 [ HDMI_MCLK 209 | GND GND HDMI_SCLK
R HPS_FLASH_DCLK g —HPS_RPI GPIOT0 APS_RPI_GPIOL g1 | HPS_GPIO9 GND g5 ADC_SCK LVDS_RX1V5_p ~HDMI_1250 211 | TX-p7 RX_p7 515 HDMI_LRCLK
] n HPS_RPI_GPIO09 i GPIO09 oom|fias. CP1010 RX_p22 {57 ADC_CONVST LVDS_RX1V5_n TX_n7 RX_n7 571z
6 g > HPS_RPI_GPIO08 HPS_RP_GPIO08 a5 (HRSIGPIO11 RX_n22 [tgg - HDMI_TX_HS 5 | GND GND HDMI_I2C_SDA
R HPS FLASH DATA[3..0 M HPS_RPI_GPIO07 HPS_RPI_GPIO07 g7 | HPS_GPIO12 GND HDMI_TX_VS 7 | TX.p6 RX_p6 HDMI_I2C_SCL
Koy tLasn DR —HPS RP GPIOE—— HPSRPGPIO25 59| HPS_GPIO13 TX_p22 5 XCn6 RX_n6 (550
g > HPS_RPI.GPIOT5 HPS_RPI_GPIO15 | P ol i HDMI_TX_DO 1| GND GND 7533 HDMI_TX_D12
HPS GPIO 3 HPS_RPI_GPIO14 i GPIO14 93 | HPS_GPIO15 GND 757 ADC_SDO LVDS_RX1V5_p HDMI_TX_D1 23 | TX.PS RX_p5 4522 HDMI_TX_D13
M HPS_RPI_GPIO23 HPS_RPI_GPIO23 95| HPS_GPI016 RX_p21 [gg ADC_SDI LVDS_RX1V5 n 225 | TX.nS RX_n5 [€556
(——HPS V3P3 GPIO[8. 0 M HPS_RPI_GPIO24 HPS_RPI_GPIO24 o7 | s RX_n21 [Fgg HDMI_TX_D2 227 | GND GND 7528 HDMI_TX_D14
— HPS_FLASH _DATA0 o9 | HPS_GPIO18 GND 200 HDMI_TX_D3 229 | 1X-p4 RX_p4 #3530 HDMI_TX_D15
el T Loy RREE T —
HPS_FLASH_DATA2 _103 U = 4 HDMI_TX_D4 33 234 HDMI_TX_D16
UART Interface HPS_FLASH DATA3 105 | HPS_GPIO21 GND 706 FPGA_GPIO3 LVDS_RX p HDMI_TX_D5 235 | 1X.P3 RX_p3 535 HDMI_TX_D17
R [y UARL X HPS_FLASH_NCSO 107 | HPS_GPI022 RX_p20 58 FPGA_GPIO2 LVDS RX n 237 | 1X.n3 RX_n3 238
> HPS_FLASH_DCLK 109 | HPS_GPIO23 RX_n20 75 TMDO_DO 239 | GND GND 520 TMD1_DO
6 UART_RX APS_SD_CM HPS_GPIO24 GND 7775 Swo LVDS_TX_1V5_p TMDO_D1 41 | TX.P2 RX_p2 525 TMDL_D1
<« HPS_SD_CLK SD_CMD TX_p20 7397 SW1 LVDS_RX_1V5_n 23 | TX.n2 RX_n2 542
s « HPS_UART_RESET_N HPS_SD_DATAQ SDCLK TXEn20 116 TMDO_D2 45 | GND GND 24 TMD1_D2
S HPS_SD_DATA SD_DATAO HPS_GRI3 118 TMDO_D3 a7 | TX.pL RX_pl 548 TMDL_D3
ADC Interface HPS SD_DATA SD_DATAL HPS_GPI2 €550 79| TX_nl RX_nl [F550
HPS Reset HPS_SD_DATA SD_DATA2 §Ps GPil ::22 TMDO_D4 251 | GND GND [7553 TMD1 D4
4« ADC_CONVST 3| SD_DATA3 HPS_GPI0 10 JTAG Blaster TCK TMDO_D5 253 | 1X-P0 RX_p0 554 TMDL D5
700 HPSWARM RST N O 125~ SD_DATA4 JTAG_TCK [ 126 JTAG_Blaster_TMS 255 | 1X_n0 RX_N0 €556
'  S— PR ADC_SCK 127 | 2%32&2 J'Jr_/r*AGéT_“r"Ei 128 JTAG_Blaster_TDO TMDO_D6 257 SHEOUT w0 CLK”\?’\"E 258 TMD1_D6
HPS_RESET_N ——F—— | a JTAG_Blaster_TDI TMDO_D7 a _po ¢ TMD1_D7
70 [[H»—————— . ADC_SDO 1291 Sp paTA7 JTAG.TDO 22 = — MO DT 1299 ikoutno  CLKIN no 20— TMDLDT
4 —}ADC Sl = = =
DDR4-SODIMM DDRA4-SODIMM
HDMI TX HDMI Audio Interface UART TX - 0 HPS UART RX
HDMI_TX_D[23.0] HDMI_MCLK
50« — 5 L UART_RX R82 0___HPS_UART_TX
HDMI_TX_CLK HDMI_LRCLK
5 K F——77-—7— 5 < FH——7—7i— HPS_WARM_RST_N RE3 \ DUWATK Hm
5« HDMI_TX_HS s« HDMI_I2S0
S S HPS_UART_RESET_N___ R84 0 HPS_nPOR
s pHoMLTX VS 5 pHOMLSCLK
s« HDMI_TX_DE e ————
K ] ——— [ —
HDMI 12C Interface LTS [
5 [y HOMLTXINT ol G o ™ N poa s schomat desin bt o usd bt h Tosie.
5 L H>—————
s« HDMI_I2C_SCL
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2 | 1
ADC Interface
3 [ ADC CONVST
ADC SCK ADC Header
3 —o>— vees veces
3 ADC_SDO J1
L t+——- vce1ps vcesrs . " ADC_INO
b ADCINO
ADC_SDI c270 ADC_INT ADC_IN2
5 . K ADCINZ
¢ L 100u ADC_IN3 3 4B AbcNa_
C268 C269 10V ADC_ING 5 8B ——_Apcime
0.1u 0.1u ADC_IN7 ; g
16V 16V = 0P
2x5 Header =
= = VCC3P3 VCC2Ps
VCC1P5 VCC3P3 R85 R198. U0
U19 VCC1P5
16 15 o vees VCC5_ADC VCC5_ADC VCC5_ADC
VCCA  VCCB L1 300hm, 3A
ADC_CONVST 4 ex_ADC_CONVST e
ADC_SCK 7 | AL Bl 73 ex_ADC_SCK co71
ADC_SDO__R89 100 ADC_SDO_R 5| A2 B2 13 ex_ADC_SDO ——a.7u c3 c4 cs5 c6 c7
ADC_SDI A3 B3 77 ex_ADC_SDI 6.3V 10u 0.1u 0.1u 10u 0.1u
A4 B4 v | 16v 16V 10V 16V
VCC1P50—RIBI A A2K ort  OE - =L 3 = =
DIR2 - - B B
g' DIR3  EXP E = R233 10K vz | 3 =
DIR4  GND
L
= 74AVCATT74 =
-
[a] o [a][a]
g ¢ g
[a] [e] <|<
ADC_INO R86 499 ADC_CHO 22 | cHo
conv_| 14 ex_ADC_CONVST
ADC_IN1 R87 49.9 ADC_CH1 23 | CHL
ADC_IN2 R88 499 ADC_CH2 24 | cHe SDO 17 ex ADC_SDO
ADC_IN3 R90 49.9 ADC_CH3 1] cH3
SCK 16 ex_ADC_SCK
ADC_IN4 R91 49.9 ADC_CH4 2| cha LTC2308CUF
ADC_IN5 R92 499 ADC_CHS 3| cHs sol 15 ex_ADC_SDI
ADC_IN6 R93 49.9 ADC_CH86 4| cHe
REFCOMP| 8 ADC_REFCOMP
ADC_IN7 R94 499 ADG _CH7 5| chr
6| com VREF_| 7 ADC VREF R95
4.99K
cs8 co cio | cin | c12 | ci3 | ca | ci5 ADC_DC_BIAS
——1n ——in “—”ln ——1n ——1ln ——ln —1n in al oalolol ol Ia|
50v | sov | sov | s0v | 50V 50v | 50v | 50V zl zl2z| 2 z
Ol 9|99 C16 c17 C18 R97 C19
= = = = = = = = wl olola o ol —_—22u ——10u —=0.1u 4.99K 1u
& 21|F | B 10V 0V | 16V 10v
ADC_CHO
C20 R98 0 ___ADC_DC_BIAS : = N = = =
1n VSN TPL  DNI
50V VREF Arduino_VREF
ADC_CH1 DNI R99 TP_YELLOW
0
ADC_CH2 TP2  DNI
GND
c21 TP_BLACK
1n =
50V
ADC_CH3 DNI
ADC_CH4
c22
1in
50V
ADC_CHS5 DNI
ADC CH6 ‘Copyright (c) 2016 by Terasic Inc. Taiwan.
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10

us
HDMI TX HOMITX DO 62|
[ HRML X DI23.0 “HDMLTX 617 20
“HDMI_TX D! 60| D7
HDMI_TX_CLK :
I - —FOM T sg] 03
== D4
HDMI_TX_HS HDMI_TX 57
[ HDVI_TX D656 D
I HDMI_TX_VS _HDMITTX D755 D¢
HDMI_TX_DE HDMI_TX_Di 54
[ D8
HDMI_TX 52}
« DMI_TX_INT “HDMI_TX 50| D9
e HDMI_TX_D 49
“HDMI_TX D 87 gﬁ
HDMI_TX_D a7
From MAX FOMI_TX a6y D12
CLK_12MHz FDMI_TX D15 45| D14
[ — D15
HOMITX D16 44,
HDMI_TX D17 4
12C Interface BN T BT D17
< HDMI_I2C_SDA ~HDMI_TX D19 41| D18
" HDMI_TX D20 4 g%g
HDMI_I2C_SCL HDMI_T
I _12C HOWITX D21 30 D20
DI TX D22 38| D22
HDMI_TX_D23
314 p23
R108 49.9  HDMI TX CLK 53
VNS __HDMITX DE 63| CLK
= HDMI_TX_HS 64 SEYNC
HDMI Audio Interface Rt ggr —ALXYS 23 Usyne
HDMI_I250 HDMI_HPD 16 1| REXT
[ — HPD
HDMI_MCLK - HDMI_MCLK 47| SPDIF
[ MCLK
HDMI_LRCLK HDMI_250 5
[ — W 1250
*—2H 1251
HDMI_SCLK
[ = Hg 1282
*—2 1253
HDMI_SCLK 9
HDMI_LRCLK 10| SCLK
55| LRCLK
PD
R112 2K R11Z A 2K
VNV DNI
vee 1o
R114 0 R115
47K > 47K
HDMI_I2C_SDA R116, 22 HDMI_SDA
HDMI_I2C_SCL R117, 22 HDMI_SCL

18 TMDS TXC p HDMI TX
TXC+ 717 TMDS_TXC_n 12
R I — vce_lo VCC3P3_DVDD
1 TMDS_TX_pO D9 CPDA10R5VOP-HF
TXO0+ 750 TMDS_TX_n0 TMDS_TX_p2 N 0 TMDS_TX_p2 /3
TXO0- 5 MDS_TX_p. TMDS_TX_n2 4T Y TMDS_TX_n2 D2+
TXL+ 753 MDS_TX_n R100 R101 "ih oz
TX1- 757 TMDS_TX_p: 2K 27K TMDS_TX_pl 4 b TMDS _TX_pL GND
TX2+ 56 TMDS_TX_n DNI TMDS_TX_ni 34! 6 _TMDS _TX_ni DL+
TX2- > 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 D11 "h g | o
SDA I35 HDMI_SCL DFLS1150-7 TMDS_TXC_p 4 b TMDS_TXC p 0 | e
v 14 CK+
SCL 34 DDCSDA DNI TMDS_TXC_n 5oL 6 _TMDS_TXC_n
gg‘éz'gﬁ MK DDCSCL D10 CPDAI0REVOP-HF o
30 CEC_I0 Rlowo
cec ‘é‘iﬁ 32 CEC_CLK NI ° R103 2K__DDCSCL e
= Veeso R104 2K_DDCSDA 6 [ oon
R105 & R106 GNP
29 0 18
-=—o0
DVDD_3v VCC3P3_DVDD R107 T0K___HDMI_HPD 19| %V
ovoD1 H OVCC1P8_DVDD L
DVDD2 |57 = = =
DVDD3 |7 2 =
DVDD4 us vees
12 CEC
PVDD VCC1P8_PVDD —
13 CLK_12MHz R110 22 CEC CLK
BGVDD NS DDCSDA [
AvDDI 2 \VCC1P8_AVDD HDMI_HPD 6 . 1
ﬁxggg 25 i CPDT6-5VOUPC-HF GND_EXT

EPAD_GND [

ADV7513BSWZ

VCC1P8_AVDD

L

Default -
I2C Address 0x72/0x73

L2~~~ 10uH

VCC1P8GO OVCC1P8_DVDD
74479777310 C25 C26 c27 c28 C29
——10u 0.1u 0.1u 0.1u 0.1u
6.3V 16v 16V 16V 16V
: Note:
Place Capacitor near ADV7513 DVDD pins
VCC1Pgo—L3 —~n~n 10uH OVCC1P8_AVDD
74479777310 C30 C31 C32 C33
——10u 0.1u 0.1u 0.1u
6.3V 16v 16V 16V
= Note:
Place Capacitor near ADV7513 AVDD pins
VCC1P8o—L4 —~~~n 10uH OVCC1P8_PVDD
74479777310 C34 C35 C36
——10u 0.1u 0.1u
6.3V 16v 16V
= Note:
Place Capacitor near ADV7513 PVDD and BGVDD pin
VCC3P30—L3 —~n~n 10uH ©OVCC3P3_DVDD

74479777310
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UART to USB

Note:
USB_UAST_VBUS Place 0.1u near FT232R Chip pin.1 and pin.19
R118 47K _HPS UART RST N R119 10K
USB_UART_VBUSO. “/\/‘—“l VCC3P3_UART USB_UART_VBUS
Design Note:
BUS-powered & Internal OSC L6 : ~~~~BEAD
33
us ca2 | ca9 ca0 | ca 9
HPS_UART_RESET_N R120, 0 HPS UART_RST_N FEJ pum— oo |2 0.1u =—=4.7u 0.1u ==4.7u 8 gH'E'—Dg
UART Interface RESET VCCIO 779 6V | 6.3V 6V | 6.3V 7 | SHIELD
2 vce o 5| SHIELD2
3 AR UART_TX R121, A A0 | TEST avsouT |18 SHIELD1
30 =3 —_ 5
UART_RX UART_RX D121 2 XD '||| GND
SR — 14 32| RXD 14 FT232_DP D
SD107WS-TP g | RTS# USBDP =75 FT232 DM D+
X—g1¥| CTS# USBDM D-
= DTR# VBUS
HPS_UART_RESET_N X
3 O VCC3P3_UART O—g—RIZEA ALK X DSR# NC1 % Us Min-USB-B
RXD1  LEDR 3% DCo# NC2 =73 1
¥4 *—=N RI# NC3 [53—X D+ |—
R123 120 2 1 Nes 723 3o B2
UART_RXLED 2 | ouso Ned 25 % - R124 M
TXD1  LEDG UART_TXLED 1 20 CPDT-5VOC-HF c43
QSPIFLASH Interface R125, 120 2 A 0 | SBUS? 2 N\ < ——oow | cas 0.1u
3 HPS_FLASH_DCLK UART PW EN 71 63853 00020 oeo k2 50V 16V
A ., 9 Z2Z2Z0a 28
3 R126 10k %—— CBUS4 ©3 5 < L0SCO =X — _
HPS FLASH DATA[3..0 FT232F : °
3 SIS DATABY SIS
10 [ HPSFLASH RESETN
SD Card Interface
HPS SD DATA[3..0
3 (LS SDDAABO
3 [y _fPssbcwp
s [y _fPssbolk
vcears VCC3P3_SD  VCC3P3_SD
T L7 300hm, 3A T Q RN1
e HPS_SD_DATA2

HPS_SD_DATAOQ
C45 C46 HPS_SD_DATA1
4.7u 0.1u HPS_SD_CMD SD CARD
QSPI FLASH v | 6v
10K
Note: place a pull down resistor R130Q 10K HPS SD DATA3 R131 316K ||' VCC3P3_SD
on the FLASH DCLK wire at the Master = SN o

1o~

34
R127, DN\2K___ HPS_FLASH_RESET_N HPS_SD_DATA2 /
NN HPS_SD_DATA3 gﬁ% %
VCCaP30 R128 DM 330 HPS FLASH NCSO FAPS_SD_CMD 5y 2t 3
VCC3P3 R129, DNI2K___HPS_FLASH_DATAO HPS_SD_CLK 5 | ‘éﬁg g
6 ©
T R132, DWN.2K___ HPS_FLASH_DATA1 HPS_SD_DATAQ 7] Vvss °
2, DU HPS_SD_DATAL 8| paTo 3
o
car R133, QU2K___HPS FLASH DATA2 o . . Nl " ; E
16V R134. QU2K___HPS_FLASH DATA3 — — T 0| 83l =
DNI X X X X ¥ X CD2 > >
. uz A
HPS_FLASH_DATA3 6 HPS_FLASH_DCLK
HOLD_n/DQ3 C "15 HPS_FLASH_DATAO
HPS_FLASH_RESET_N | % DN%Qg G B3 X B3 =
‘- DNU_2 DNU_7 |5 DEVIU2U- | ESDEVEUZU
2 DNU_3 DNU_6 |5 L
HPS_FLASH_NCSO 7 DNU_4 DNU_5 -
FPS_FLASH_DATAL 8 S-Q"l W anp/E)’gg ) | HPS_FLASH_DATA2
N25Q512AB3GSFA0F J_ W oaic] S e
DNI = ; o g i schematc dsin bt o usd bt h roase
[Title
R135, o LOK HPS_FLASH_DCLK
f

Cyclone V - SoM Base Board
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2 | 1
User Interface vce_lo
¢
KEY | KEY[1.0] vce_1o vce_1o
3 « I vees
c78 vees USB_VCC5 vees
SWITCH R179 R180 ——o0.1u u27 ?
[1.0] 100K 100K 16V 4
!
2o« ] User Button Ro18 VIN vouT
100K c262_|+C263 C243 + C240
LED BTNO = 0.1u ~~100u 100u 100u
3 | ED[1..0] BTNL 16V | 63V 10V 6.3V
USB_EXTVBUS 1 DNI
KEYO KEY1 u17 FAULT_n = =
USB_CPEN =
4 3 4 3 _(1:u79 ::(1:50 1, v L8 R183 10K KEYO 31y =
1 ( )[:|2 1 ( ) 2 v | 1ov 2 5
EL I R219 US203DHG
TACT SW TACT SW 3 4 R184, 10K KEY1 100K
2A 2y
T T SN74LVC2G1
HPSReset L L = USB OTG .
. | = == Micro USB-AB
310 K Hy———7-7"T=—— . USB_VBUS
a0  (JHPSRESETN User LED and Switch USE bv " Mo use 48
’ USB_DP. i
VCe3P3 VCC3P3 VCC3P3 VCC3P3 USE 1D
USB OTG Interface
3 USB_VBUS R190 R193 R234 R235
3 1.2K 1.2K 330 330
33 SWO Swi o
SWO__ R22 120 | 4 | 4
3 USB_CPEN SW1__ R223 120 LEDO LED1
A Kusijwaus LEDG LEDG U18  TPD4S012
R191 R192 X DNI
1K 1K X
i i -
Ethernet Interface (MDI) SUDESW = | _L SUDESW = | _L a8 s
- - HE8050G HE8050G
HPS ETH P[3..0
3 KRS RO
HPS ETH N[3.0
3 (RS EHNEO
3 HPS_ETH_LED1 LEDO R224, 1K = =
3 28 APS_ETH [ED2
LED1 R225, 1K
39
SHIELD_1 ig
1 SHIELD_2 VCC3P3
GND1 :
10 | Guoo LEDGs |11 RI87 220
HPS_ETH_PO 2
HPS_ETH_NO 3| MD(O)+ 12 HPS ETH_LED1
MD(0)- LEDG- [~ VCC3P3
HPS VCC3P3 VCCaP3 HPS_ETH_P1 ZH
HPS_ETH_NIL +
Reset Button =) oG- Lepyr [N
HPS_ETH_P2 6
R181 § R182 HPS_ETH_N2 7 | MD@)+
100k < 100K MD(2)-
Cold Reset Warm Reset DNI DNI HPS ETH_P3 8 14 HPS ETH_LED2
HPS_ETH_N3 9 | MDE)+ LEDY- [————————
HPS_RESET_N MD(3)-
HPS_WARM_RST_N
BUTTON1 BUTTON2 82075-810X4372
3 4
‘Copyright (c) 2016 by Terasic Inc. Taiwan.
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3 HPS_RPi_GPIO17 HPS_RPi_GPIO02 Rl o
VY SDA
RPi_GPIO02
3 HPS_RPi_GPIO04 VCC3P3 VCC3P3  VCC3P3 VCC3P3  VCC3P3 VCC3P3  VCC3P3 vcesp3
3 HPS_RPI_GPIO18 HPS_RPi_GPIO03 R3 (] Q Q Q Q
3 HPS_RP|_GPIO27 scL D4 D1 D2 D3
3 HPS_RPi_GPIO22 RPi_GPIO03 4 [ or 3 41 o 3 41 pr 3 41 B 3
H HPS_RP|_GPIO02 m[ m[ m[ m[
3 > HPS_RPI_GPIO03. HPS_RPi_GPIO04 RS o HPS RPi GPIO14 __ R6 0 5| almrl2 5| almrl2 5| almrl2 5| almrl2
3 HPS_RP|_GPIOIL VN GPCLKO ™ 19N [m 19N [m 19N [m 19N [m
3 > HPS_RPI_GPIOI0 FPGA_V3P3 100 R7 0 RPi_GPIO04 RPi_GPIO14 6 PR 6 PR 6 PR 6 PR
H HPS_RPi_GPIO09 NI ] ] ] ]
3 > HPS_RPi_GPIO08_ HPS_RPi_GPIO15 __ R9 o BAT545D! BAT545D!
3 HPS_RPI_GPIO07 RXD
3 > HPS_RPI_GPIO25. RPi_GPIO15 1 1
3 HPS_RP|_GPIOI5 = = =
3 > HPS_RPI_GPIO14. HPS_RPi_GPIO17 __ R11 0 HPS_RPi_GPIO18 _ R12
3 HPS_RP|_GPIO23 VN PCM_CLK PWMO
3 HPS_RPi_GPIO24 RPi_GPIO17 FPGA V3P3 101 R14 0 RPi_GPIO18
NN
HPS RPi GPIO27 __ Ri15 0 =
TMDO_I00_ R16 22 7 R17 22 TMDO_I04
RPi_GPIO27 TMDO_IO1__R18 22 17 R21 22 _TMDO_IO5
TMDO_102 _R20 22 2 8 R22 22 _TMDO_I06
HPS RPi GPIO22 _ R25 0 HPS RPi GPIO23  R26 0 TMDO_I03 _R23 22 4 j 13 0 R24 22 _TMDO_IO7
1
RPi_GPIO22 RPi_GPIO23 VCears o 5 UPp
HPS RPi GPIO24 __ R29 0 c1
10u
RPi_GPI024 TMD Interface va
HPS RPi GPIO10  R31 0 (- IMRO.DI.0
e D TMDL D[7.0
RPi_GPIO10 e
HPS RPi GPIO09  R33 HPS RPi GPIO25 R34 0
MISO VY
RPi_GPIO09 RPi_GPIO25 VCC3P3 VCC3P3  VCC3P3 VCC3P3  VCC3P3 VCC3P3  VCC3P3 vcesp3
o o o o
HPS RPi GPIO11 __ R37 HPS RPi GPIO08  R38 o
SCLK VY Ss0 4 3 4 3 4 3 4 3
RPi_GPIO11 RPi_GPIO08
5 2 5 2 5 2 5 2
HPS_RPi_GPIOO7 R4 0
VY ss1 6 1 6 1 6 1 6 1
RPi_GPIOO7 ‘ ‘ ‘
HPS GPIO =
S V3P3 GPIO[IS.0
n e e ’ <
P2
5V FPGA GPIO TMD1 100 R53 22 i J R54 22 TMDL 104
() @ 3 ) —ECASRORO TMDL_IO1__RS6 22 ; R58 22_TMDLI05
TMDL 102 __R59 22 R60 22 _TMDI_I06
| TMDL_103 _R63 22 23 R64 22__TMD1_I07
VCC3P3  VCC3P3 vces g
f Gro
0 . Q Ground Coaa Cons cons VCC3P3 O 6
M I47u Iﬂu Iﬂu c2 2x6_header_socket
= HPS GPIO Header for RPi =% -
e ©
— =
) spa  VeCsPso RPL_GPIO02 4 T Qe
scL RPI C256) [0.1u C257| |0.1u
Ground a GPCLKO RPL_GPIO04 RPi_GPIO14 D veeto 16V _1 Tov ] OVCC3
RPI_GPIOI5 RXD =
RPi_GPIO17 2 RPI_GPIO18 PCM_CLKPWMO u24
RPI_GPIO27 4 2 VCCA VCCB 9
RPL_GPIO22 6 RPi_GPI023 TMDO_DO TMDO_I00
- e @ - i — - ST
o =
MOSI RP_GPIOI0 TMDO_D2 2 ~ TMDO_I02
MISO RPI_GPIO09 2 RPi_GPIO25 TMDO_D3 = TMDO_I03
1 SCLK RPI_GPIOIL 23 4 RPi_GPIO08 Ss0 TMDO_D4 = TMDO_I104
Ground 25 26| RPI_GPIOO7 ssi . TMDO_D5 = TMDO_I05
@ SBA_EEPROM SCL EEPROM TMDO_D6 8 TMDO_I06
GPCLK1 = TMDO_D7 [ g TMDO_I07
GPCLK2 2x13 header PWMO R209 10K 0, 11
VCC_I00—RENANE— e o -
PWM1 i pi ~40 i . TXSO0108ERGYR =
- a @ - FNLES Puni N\ N M boL :
PCM_DOUT
C258) [0.1u C259] |0.1u
vce_io W hsviaovcmpa
3v3 e —
uzs
vce_io 2 9
r o TMD1_DO veeh vees TMD1_I00
o R221, DNJ.O TMDL DL = TMDL_I0T
- e Gzound veers TP13  DNI TMDL D2 4 TMDL 102
R220, 0 ©260] |0.1u ©261]0.1u FPGA_V3P3 |00 R21: 22 TMDI D3 = TMDL_103
VCC2P50- —*Mev 1 —ﬂmv OVCC3P3 0 +p_veLow TMDL D4 = TMDL 104
= TMDL D5 = TMDL_I05
@ @ ....u26 TP14  DNI TMDL_D6 [y TMDI_IO6
2 fooon vees 19 FPGA V3P3 |01 R213, 22 0 TMDI D7 [ g TMDL_I07
FPGA_GPIOO 20 FPGA V3P3 100 TP_YELLOW vee 10o—R210 10K 0,
FPGA_GPIOL s 8 FPGA_V3P3_[O1 100 A b oe oo 1
FPGA_GPIO2 4y FPGA_V3P3_I02 TP15  DNI TXS0108ERGYR 3 =
@ e FPGA_GPIO3 == FPGA_V3P3_103 FPGA V3P3 102 R214 22 0 ]
FPGA_GPIO4 = FPGA_V3P3_I104 TP_YELLOW
—>— 4
—— ., TP16  DNI
5 FPGA V3P3 103 R215 22
srosn @ @ - . o : - TR
oE  oND -1
TXSO108ERGVR X TP17  DNI
= =
= FPGA V3P3 104 R216 22 0
Revision 1.0 TP_YELLOW Por]
Lo J— o

ize

[Title
Cyclone V - SoM Base Board

Document Number

CustpmExpansion 10

£

Al

Date:

of

10

«
IS

T7||ursdav January 03, 2019

Bheet 8
T




5 | 4 | 3 | 2 | 1
Ramp Time = 0.8 msec 1.5V /0.5A "1
DC 5V Power Input vees : VEC1PS
vees REG1 Q
J5 DC_5v Overvoltage Protection O vees BIAS ouT 4 A
1 . QL Threshold Voltage : 5.45V . Q2 Q vecaPs
2 S A03415 _ _ £ A03415 3l 05 8 R199 41.2K c253 | C254
AL ] 141 I " u
EEE] 6] 2 10v
c241 | c242 SHDN GND 77 R200 |
R136 ——100u==100u css | co2s5 EP_GND 15K o
= 30K R138 ov | 10v 1u 10u [TC3025-1
100K 1 6.3V
R140
Q3 120 = = = = ==
4 HEB550G
R141 o
30K
rR142 W LED10
BZX84C5V1 6.8K Y08 ||
o
Ramp Time
v?cs u29 Tsoft-start = 1 msec
18 vcesps  VCC3P3
51 svin sw 3.3v / 6A o
lt_:49 Eso ESI [&_:52 10 | PVIN sw L8 ¢
1] PVIN sw 1
PVIN sw YN,
N oy poy By 1 buin SW g 240nH - -
gw 5 cs4  _|.cs3_[.Co56
= R144, 100K 20 763V ~6.3V =—6.3V
Veeso PGOOD sw 22p | 1200u| 100u" foou
veeso—R145 100K %?1 RUN Vs k22
5 TRACK/SS R146
RT/SYNC — 0
- =
230 iH 2SRUMIDDR ]
21 o
MODE o o i
=4 z
o 0 LED2
oo ¥V ieos
[TC3616 N
-

B
2.5V /2.2A vecars

H — VCC2P5 L1 DNI
Tecas Ramp Time =1.27 msec  vcceps LoDl —
u23
; INL ouT1 T %&m 12A T 1 8V/ 1.1A
IN2 ouT2 ~ ' : A vceips VCC1P8
5 ouTs3 Lc237 | ci36 R207 u21 Ramp Time = 1.2 msec
VCC50 V_CONTROL OUT4 6.3V ——a7u 7
: INL ouTL H
&235——&239 4y et e k8 | 100u 1K v%cs 81 N2 ootz
— — ouT3
L[T3080 = = 5 co3 R206
= V_CONTROL  OUT4 = ——22u 2K MH1 MH2 MH3 MH4
= = , u22 (1:34 __(1:31 4y et e 8 @ @ @ @ FID9 FID10 FID11 FID12 FID13
INL ouT1 IR E— (;)(;)(;)(;)(;)
81 N2 ouTs LT3080 PCB1
5 ouT3 — — = —
V_CONTROL OUT4 - - B B
c238 | c236 4 6 FIDI FID2 FID3 FID4 FID5 FID6 FID7 FID8
W ——1u SET NC X R205 c234
DNI DNI L[T3080 DNI 180K =—4.7n PCB A
= = ‘Copyright (c) 2016 by Terasic Inc. Taiwan.
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VBUS_VCC5 VC((:)3P3 VBUS_VCC5 R148, 10K ___FX2_WAKEUP U208
VBUS_VCC5 FX2_PA2 FX2_PB1
, w2 wwo | csr o 210 81 B1 10_B1_Hg | B PAT
css L2 fvee 20K —=—0.1u EXoPAT G 10.B1C1 10_B1_J3 [ SR
0.1u C59 |2 FX2 RESETn 16V FX2_FLAGA p1 | 10-B1.C2 10_B1_J4 FX2_PB4
% 16V T RESET FX>PDS bz | 10_B1_D1 10_B1_J5 FX>PD4
Mini-USB-B 6V 1 X2_PA4 D3 | 10-B1.D2 10_B1_J6 R246, 10 _JTAG Blaster TMS
= GND R150 = = JTAG Blaster TDI__ R245, 10 E3 | '0_B1.D3 10_81_J8 FX2_SLWRn
FX2 D N 81C29G 100K FX2_PB. F1 | 10-B1E3 10_B1_J9 FX2_SLRDn
SN = SERIN 5| 10_BL_F1 10_B1_K1 EX>BB0
FX7PB: 5| 10_B1_F2 10_B1_K2 FX>PD5
U4 > FLAGE &1 I0_BI_F3 10_B1_K3 FGPAE
1 = VCC3P3 X2_PD7 G2 | '0-B1 Gl 10_BL K4 I"g R247, 0 JTAG Blaster TCK
D+ [ VCe3P3 - FX2_PAL G3 | |0-B1. G2 10_B1 K5 R169, HPS_RESET N
i ) Place Near CY7C68013A ~FX2_PB5 AL | /0-B1.G3 10_B1 K6 7 R15 HPS_WARM_RST_N
CPDT-5V0C-HF R15 10K USB_DISABLE n_H4_| '0_B1 H1 10_B1 K7 "kg R164 Y JTAG_TRST
= FX2_PB6 A7 | 10-B1 H4 10_B1_K8 15 RI71 .\ A0__HPS FLASH RESET N
c60 | cer | ce2 | ce3 | cea | ces | ces | cer 10_B1_H7 10_B1_K10
R153, im ——0.1u 0.1u 0.1u 0.1u 0.1u 1u 0.1u 0.1u Design Note:
16V 16V 16V 16V 16V v 16V 16V Plase assign USB_DISABLE_n to Weakly pull-up
USB_DISABLE_n Not use. EPM570GF100C5N
c68 4.7n = u20c
S0V VCC3P3 FX2 SDA _ R154, 0 ___MAX_SDA
JTAc X A 082 AL 10_B2_C3 <3 R
VCC3P3 JTAG_RX _B2_ B2 R
S u1s VeC3P3 ﬁ 10_B2_A2 10_B2_C4 24 =
C69 3 |42 FX2_RESETn A4_| 10_B2_A3 10_B2_A6 R
R155 0.1u 7 | AVCC RESET (35 Fx2_scL R156, 2K A7 | 1082 A4 10_B2_F10 R
1K 16V Avee SCL ™16 Fx2 SDA R161 K| Bg | |0-B2 A7 10_82_Fa
1 SDA 510 10_B2_B8 10_B2_B10
— vce 10_B2_D10 10_B2_E8
= FX2_WAKEUP _B2_| _B2_|
1 L 4 = ; vce WAKEUp (24 FX2 WAKEUP ok 1200 —23— 10_B2_D9 10_B2_C10
EN  vece > vee 29 EX2 FLAGA A10] 10_B2_A9 10_82_D8 |55 —
2 3 0sC_24 23| VCC CTLO 55 FX2_FLAGB B2 | 0-B2 A10 10_B2 B6 "Fg
GND _out 55 | VCC CTLL 731 FX2 FLAGC JTAG Blaster TDO __ R244, DY) B3 | |0_B2 B2 10_B2 B9 "Ag
24MAz vee cTL2 JTAG_Blaster_TMS __R ‘3% B4 | '0_B2 B3 10_B2_A8 ["A5
9 1 FX2_SLRDn JTAG_Blaster TDO ___R24 B5 | |0_B2 B4 10_B2_ A5 I"Gg
= R L D R
R167 10 CLK_MAX 24 8 | DMINUS RDYO 5 FX2_SLWRn JTAG Blaster TCK R AW B9 | I0-B2.B5 10_B2 G8 [7Gg
] DPLUS RDY1 Co | 10_B2_89 10_B2_G9 [g1g
USB_IFCLK 13 54 RI68 10 _UB2 CLK OUT cs | 10-B2.C9 10_B2_G10 7o
osc 24 UECIR IFCLK CLKOUT 10_B2_C8 10_B2_H9
¢ R170 10 i XTALIN B g; 10_B2_B7 10_B2_H10 JHllg
XTALOUT 10_B2_C7 10_B2_J10
R172 33 18 FX2_PB
0 FX2_PA *347| PRO PBO 779 PB EPM570GF100C5N
DNI FX2_PA. 35 | PAL PB1 1750 VCC1P8
FOPA 3o PA2 PB2 |57 {200 -
PA PB L20A
FXo oA 37 PAj PBj 22 5
FX2_PA! PES MAX_SDA FX2_RESET
g;’? FY5PA gg PAS PB5 23 EXCPB6 —MAXSDA  JTy bev o DEV_CLRn (K& X2 RESETD E GNDINT  VCCINT (E;?
50V FX2_PA7 20 | PAS PB6 |55 FX2_PB7 C_USB_MAX TCK __H E USB_IFCLK F5 | GNDINT - VCCINT "Fy
NI PA7 PB7 CUSEMACTMS 31 TCK GCLKOp |g e 72| GNDINT  VCCINT |—pg VCC3P3
= 14 45 FX2_PD C_USB_MAX_TDI H2 | TMS GCLKIp R CLK_MAX_24 GNDINT - VCCINT
RESERVED  PDO 76 PD: C_USB_MAX_T00 32| D! GCLK2p WETeUB2_CLK_OUT D5 E4
6 PD1 4= =) DO GCLK3p 57| GNDIO VCCIOL (&7
To| AGND PD2 |45 £5-| GNDIO VCCIOL (g5 R230, 0
AGND PD3 (g EPVETOGFIO0CEN £5 | GNDIO vcelol VeC_lo
PD4 e 2 GNDIO
To HOMI CEC —2lop  oxfE—ro o= 1V RSSO ovecaes
o Place near XTALIN pin {25 | GND PD6 755 FX2_PD7 GNDIO vecioz ﬁ
CLK 12MHz a1 | G\D PD7 — VCCIO2
5 K — =3 GND =
) 56 | GND 57 EPM570GF100C5N
JTAG Interface | OND EXPOSED_PAD | X RN2__0 RNS__0 RN4__0
CY7C68013A_QFN FX2_PD3 8 C USB MAX TDO 1 8 Blaster 8 JTAG_Blaster_TDI
s« JTAG_Blaster_TCK FX2_PD2 7 C USB_MAX_TDI 2 7 _Blaster 7 _JTAG_Blaster_TDO
CC—hH——r FX2_PD1 6 _C USB_VAX_TMS 3 [\ AA| 6_Blaster ] 6 JTAG_Blaster TMS
3 <:| JTAG_Blaster TMS F) PDO 4 5 C_USB MAX TCK 4 5 Blaster 5 JTAG_Blaster TCK
3 JTAG_Blaster_TDO DNI
——F—— vceaps vceaps vceaps vceips
JTAG_Blaster_TDI Place near MAX Il Place near MAX Il
LR R173 1K C USB MAX TCK
s }UAGTRST R174 1K__C_USB_MAX_TMS cri | cn2 c7s | cra crs | cr6
USB Blaster Programming Header 95 O 95 O 95
HPS Reset = Default for FPGA/HPS JTAG Chain
HPS_WARM_RST_N VCC2P5 R228 = — =
: A _RST_| - = =
3 L LED5 LEDG VNV ovee.lo vecsps
HPS_RESET_N
87 [y HPSRESET] RGN 2 Ry 1 JTAG RX " +R2PY0oveeaps W] Sz
LED4 LEDG Blaster TCK USB_DISABLE n . Nopart ot s shrmatsdesion opleted, o usd wibeut h o o
6« HPS_FLASH_RESET N // 1 JTAG_TX Blaster_TDI 9 é i c77 [Title
TV Blaster_TMS 2 p P R177, 0 HPS WARM RST N 0.1u Cyclone V - SoM Base Board
—d7 8 R178, 0 JTAG_TRST 16V
Blaster_TDO K I ] Bize Document Number rev
:l_ B USB Blaster Il
2x5 Header DNI = =
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