Cyclone V SoC System on module Base Board
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JTAG Interface User Interface
10 JTAG_Blaster_TCK 7 KEY[1.0] U1A P uiB
12v 1 2 12v 131 32
10 31 12v 12V | 3 TX_p19 RX_p19 [é5
SWI1..0] 12v 4 12v P P
18 L ) S L E— L g_ 12v oy [ o }gg_ TX 19 RX_n19 ‘__gg
7« JEDLY GND 7| GND v oND 137 | SN0 e
10 [yJAGTRST o GND GND [ o 264 265 (0266 _[C267 o R R %0
GND ND D |12 GND 6.3V =—6.3V =—6.3V 6.3V 141 GN—[;‘ a’;\m 142 |
o s gND gND 7 vocara O 100u  [100u  [100u 00u 143 | X pi7 RX p17 | 144
USB OTG Interface oo ? = GND GND = o 1o mcnt7 RXn17 e
= LN GND 55— — 45— GND GND 50
7 —oSeyeUs TMD Interface > 9| vocars VCC3P3 [-a0—— e = 1o X p16 RXCp16 |3
7 ST — 8 «y—-MRoDro B O veoams [ 2—1 o L1531 O X (s
| 3.3v 25 26 3.3v 155 56
7 C— 8 « TMD1_D[7..0 3.3V 57| VCC3P3 VCC3P3 g1 3.3v 157 | TX_P15 RX_p15 ::58
7 USB_CPEN > 291 Uske GPIOS  V1PS. GPI03 |50 FRaAVIRS_GPI03 159 O XD [eo ]
— 31 ¢ ) D FPGA_V1P5_GPIO2 161 62
7 m s EPGA GPIOI.O 35| V2P5_GPIO4 ViP5 GPIO2 |54 PN cpIol 165 TX pi4 RX_pl4 l‘:e4
S cLSc e LU R, 35 V2P5_GPIO3 ViP5 GPIOT [3¢ e 1 crI00 o5 TXni4 RX n14 [gg
MM i R S sookE
Ethernet Interface (MDI) — 39 1 V2P5 GPIOO  V3P3 GPIO? 4 o 1821 nia RX 13 70
7« HPS ETH P[3.0 S nRST 43 | JTAG_TRST  V3P3 GPIO1 |74 FPGA_V3P3_GPI00 ]| SN2 CGND 1572
oyl RO 45| HPS_nRST  V3P3_GPIOO |6 HPS ETH LEDI  tbs Ers LED 1757 TXCp12 RX pi2 [b76
7 S ETH NG 77| HPS_nPOR ETH_LED1 [—g HPS ETH LEDZ _ HPS_ETH_LED2 77 | XNtz RX 127578
49| HPS_Cold_RSTn ETH_LED2 [755 FPGA GPIO4 79 | GND GND [ 7780 FPGA GPIOO
7 HPS ETH_LED1 51| USB_EXTVBUS GND 755 HPS ETH PO HDMI_TX_INT 81 | IXp11 AXpil 82 FPGA GPIOT
z éé lM* - 25| USBLCPEN ~ HPS_ETH_p0 27 FPS ETH N0 g3 X n'1 RXCnit [
55 | USB_VBUS  HPS_ETH n0 55 HDMI_TX D6 85 | GND GND [ 186 HDMI TX_D18
57 | USB_DM 58 HPS_ETH_P1 HDMI_TX_D7 87 | TX-p10 RX_p10 18 HDMI_TX_D19
SD Card Interf 5 5| USB_DP HPS_ETH p1 8PS ETH T 53] X 10 RX_ni0 gn
ard Interiace § ) HPS RPLGPION P 1| USBID HPS_ETH nt 755 HDMI_TX_D8 [ 191 | GND 92 HDMI_TX_D20
6 LBS.SDDATARO —_— UART_RxD ART X 63 ggggg:g? . ETHG’\") D641 HPs ETH P2 —HDMI_TX D9 93 &*ﬁg 194_| i
UART_TxD H ART_TX 65 — e 66 HPS_ETH N2 95 -
6 < HPS_SD_CMD 8« HPS RPi GPIO04 004 67 | HPS_GPIO2  HPS_ETH n2 [~5g HDMI_TX_D10 [ 197 | GND 198 HDMI_TX_D22
T M " HPS_RPLGPIOTE 018 59 | HPS_GPIO3 GND 75 HPS ETH _P3 HDMI_TX D11 59 | 1X-P8 RX_p8 300 HDMI TX D23
6 <« HPS SD CLK B ’HPS_RPIGPIO27 RPT_GPIO27 71 | HPS_GPIO4  HPS_ETH p3 75 HPS ETH N3 ULt RX_n8 505
CCCFH— > HPS_RPLGPIO22 RPI_GPIO22 73 | HPS_GPIOS  HPS_ETH n3 [77, HDMI_TX_CLK GND GND 7507 HDMI_TX_DE
8 L e HPSRPGPIO0s 55| HPS_GPIOB GND TE50 CLKOUT p1  CLKIN_p1 505 T—Tepr—————
8 —FPSRPrGPIoTT—— HFSR 505 HPS_GPIO7 TX_p23 05| CLKOUT n1  CLKINn1 [¢505
QSPI FLASH Interface 8 > —HPS_RPL_GPIOTT HPS_RPLGPIOTT 79 | HPS GPIO8 TX_n23 HDMI_MCLK 209 | GND GND 7510 HDMI_SCLK
6 HPS_FLASH_DCLK g > HPS_RPLGPIOT0 HPS_RPI_GPIOT0 81 | HPS_GPIO9 GND g5 ADGC_SCK LUDS_RX1V5_p HDMI_1250 TX p7 RX_p7 #3515 HDMI_LRCLK
i i o o n e L 1T R R i
’_HPS_RPIL_GPIO08 H R _ |
PS FLASH DATA[3.0] 8 —RPS PGP0 HPSHPGPIO0T 52| HPS GPIOT2 aND |88 HOMETOVS TX_pé RX p6 [F51¢ HOMIaa—50r
R P e — e Al R e Rkl
T RPL_GPIO of X _n HDMI_TX_DO 221 522 HDMI_TX_D12
8 ~RPT HPS_GPIO15 GND 571 —TOMI T DT TX_p5 RX_p5 M550 T—TFOM T DT
APS_RPL_GPIOT4 RPL_GPIOT4 93 X 94 ADC_SDO LVDS_RX1V5_p HDMI_TX_D1 223 | 1X.P PS5 504 HDMI_TX_D13
HPS GPIO g > HPS_RPLGPIO23 HPS_RPL_GPIO g5 | HPS_GPIO16 RX_p21 {55 ADC SDI _— LVDS_RX1V5_n - 205 | 1X.n5 RX_n5 €556
$- S V3P3 GPIO[18.0 8 (_HPS _RPLGPIO24 HPS_RPI_GPlo24 o7 | HPS GPIO17 RX n21 [Fog HDMI_TX_D2 227 | GND GND 7528 HDMI_TX_D14
N — HPS_FLAS A0__g9 | HPS_GPIO18 GND 7756 HDMI_TX_D3 229 | 1X.p4 RX_p4 €530 T HDMI_TX D15
HPS_GPIO19 X p21 [ — s e i RX n4 [oof——— 200
A DATAL 101 | jipsGPIO20 TX 2t |02 2811 o oD 222
HPS_FLASH DATAZ 103 il ! 4 HDMI_TX_D4 233 234 HDMI_TX_D16
UART Interface HPS_FLASH DATA3 105 | HPS_GPIO21 GND 7106 FPGA_GPIO3 LUDS_RX_p ~HDMI_TX D5 235 | 1X.P3 RX_p3 (536 FDMI_TX D17
6 [y UARLIX HPS_FLASH_NCSO o7 | HPS_GPIO22 RX_p20 505 FPGA_GPIO? LVDS_RX_n 237 | 1X.n3 RX_n3 (535
» HPS FLASH DCLK 109 | HPS_GPIO23 RX_n20 575 TMDO_DO 239 | GND GND 7540 TMD1_DO
s UART_RX HPS_SD_CM HPS_GPIO24 GND 75 SW0 LVDS_TX_1V5_p TMDO_D1 41 | 1X.p2 RX_p2 545 TMDT_D1
K HPS_SD_CLK SD_CMD TX p20 1 SW1 LVDS_RX_1V5_n [ 243" TX n2 RX_n2 €542
6 < HPS_UART_RESET N D _DATA SD_CLK TX_n20 116 TMDO D2 25| GND GND 246 TMD1 D2
SO HP: g_gf)A TA ggfgﬂﬁ? Egg—gglg (118 TMDO_D3 47 RX_p1 248 TMD1_D3
ADC Interface SSD ﬁ ﬁ SD_DATA2 HPS_GPI1 "gg TMDO_D4 % GND —5?‘2’ TMD1_D4
HPS Reset ADC_CONVST — SD_DATA3 HPS_GPI0 554 JTAG Blaster TCK TMDO | RX_p0 [F557 TMDT
4 KL o 2 SD_DATA4 JTAG_TCK RX_n0 (52T
740y HPS WARM RST N 125 | SD_| TOK (126 JTAG Blaster TMS 10 €356
: —_———— P ADC_SCK 1277| SD.DATAS - JTAG TMS g JTAG_Blaster_TDO TMDO_D6 257 GND [~558 TMD1_D6
HPS RESET N SO 129_| SD_DATAE EIECRIDR 30 JTAG_Blaster_TDI TMDO_D7 259 | CLKOUT_p0  CLKIN p0 {557 TVDT_D7
70 [[H»p—————— . ADC SDO >~ SD_DATA7 JTAG_TDO ———————=>+{ CLKOUT_n0  CLKIN_n0
>>—
4 K ADC_SDI = = =
DDR4-SODIMM DDR4-SODIMM
HDMI TX HDMI Audio Interface URET T4 B A
HDMI_TX_D[23..0] HDMI_MCLK
5 < fr— 5 < UART_RX R82 0 HPS_UART_TX
5 HDMI_TX_CLK 5 HDMI_LRGLK
<t I HPS_WARM_RST_N R83 A\ DUWATK _HPS nRST
5« HDMI_TX_HS 5« HDMI_I250
SO SO HPS_UART RESET N R84 . DULO HPS nPOR
HDMI_TX_VS HDMI_SCLK
5 K« FH— 5 K FH——7
5 <<:M -
HDMI 12C Interface W e
5 HDMI_TX_INT W ; gt or s Tossic.
- 5 HOMLI2C SDA [Title
5« HDMI_I2C_SCL
1 ize Document Number ev
B SOM Connector BO
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3 2 1
ADC Interface
3 |:>: ADC_CONVST
ADC_SCK ADC Header
3 —o— VCes vCes
5 ADC_SDO J1
—F—— VCC1P5 VCC3P3 ] 2 ADC_INO
b ADC N0
ADC_SDI c270 ADC_INT ADC_IN2
3 —»>—— 100u —ADC N3 93 4P—APC NI
c268 C269 10V v o a— 6 D—D_EIRTNG_
0.1u 0.1u - Lo 7 A 8
16V 16V = o t0p—
2x5 Header =
= = VCC3P3 VCC2P5
VCC1P5 VCC3P3 R85 0 R198, D0
u19 T VCC1P5
16 15 o VCC5 VCC5_ADC VCC5_ADC VCC5_ADC
VCCA  VCGCB (r L1 300hm, 3AT ?
ADC_CONVST 3 4 ex_ADC_CONVST -
ADC_SCK 4| Al B1 6x_ADC_SCK c71
ADC SDO _ R89 100 ADC_SDO R 5| A2 B2 6x_ADC_SDO —4.7u c3 c4 c5 cé c7
ADG_SDI 6| A3 B3 ex_ADC_SDI 6.3V 10u =—=0.1u 0.1u 10u =—=0.1u
A4 B4 v | 16V 16V 10V | 16V
VCC1P50—RIBI AA2K Hori oE 2 = = = =
< DIR2 17 = = _ - B
- 41 O o T R233, . n10K u2 o i
= 74AVCAT774 =
ol Ja ala
S S Sig
[a] O] <|<|
ADC_INO R86 49.9 ADC_CHO 22 | CHo
CONV | 14 ex ADC_CONVST
ADC_IN1 R87 499 ADC_CH1 23 | CHi
ADC_IN2 R88 499 ADC_CH2 24 | cH2 SDO 17 ex ADC_SDO
ADC_IN3 R90 499 ADGC_CH3 1| cH3
SCK 16 ex ADC_SCK
ADC_IN4 R91 499 ADC CH4 2| cHa LTC2308CUF
ADC_IN5 R92 49.9 ADC_CH5 3| cHs spl 15 ex_ADC_SDI
ADC_IN6 R93 499 ADGC_CH6 4| cHe
REFCOMP| 8 ADC_REFCOMP
ADC_IN7 R94 49.9 ADG _CH7 5| cHr
6 | com VREF | 7  ADC VREF R95
4.99K
cs co cto | c11 | ci2 | c13 | ci4 | c15 ADC_DC_ BIAS
—_—1in —“—in T“—”in ——in ——1in ——1in ——=in in al alalal o al
sov | sov | sov | sov | sov | sov | sov | sov 2l 222 3 Z
o olog c17 | c18 § Ro7 c19
- = — E =—10u ==0.1u < 4.99K 1u
& °RF 8 e 10V | 16V 10V
ADC_CHO
c20 R98 0 __ADC DC BIAS = =
n — NI TP1 DN
50V VREF Arduino_VREF
ADC_CH1 DNI R99 TP_YELLOW
0
ADC _CH2 TP2 DNI
GND
ca1 TP_BLACK
1n =
50V =
ADC_CH3 DNI
ADC_CH4
c22
1n
50V
ADC_CH5 DNI
ADC CH6 ter| Cap}yri}hl(c)EMSbyYammhc.Tnmln.
et —— -
c23 [Titie
15 o Cyclone V - SoM Base Board
ADC_CH7 DNI ize Document Number ev
B FPGA : ADC1 - LTC2308 for ADC Header Analog input BO
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U3
HDMI TX HDMI_TX_D 62 18 TMDS TXC | HDMI TX
=39 DO TXC+
3 HDMI TX_D[23..0 I 61 7 TWDSTXC J2
SRS —OMI X g0 D1 TXC- [——————————  vcC_lo VCC3P3_DVDD
3 I HDMI_TX_CLK MI_TX_ E’ b2 1 MDS_TX_p0 D9 CPDA10R5VOP-HF
—HDMITX 55| D3 TX0+ 55 MDS_TX_n0 TMDS_TX_p2 N . 10 TMDS TX p2 /3
3 I HDMI_TX_HS ~HDMI_TX D5 i: D4 TX0- 54 MDS_TX pi TMDS_TX_n2 ey TMDS_TX_n2 D2
FDVI TX D656 D5 ™+ R100 R101 "H oz
s HDMI_TX_VS MI TX D7 557 D6 TX1- 2K 27K TMDS_TX p1 i TMDS_TX pi No
L R D7 S8y >
[ D7 TX2+ DNI TMDS_TX_ni 5t 5 TMDS _TX_nd Dl
3 HDMI_TX_DE HDMI_TX_D8 54 TX2- g — 5] o
L “FDMITX 527 08 28 HDMI TX INT TMDS_TX_p0 N 10 TVDS_TX 50 7| e
DMI_TX_INT HDMI_TX D10 507 D9 INT TMDS_TX_n0 €T ) TMDS_TX_n0 Do+
G UL IR —HDMI TX | 497 D10 36 HDMI_SDA D11 Y6 o
MI_TX_ 28| D11 SDA M HDMI_SCL DFLS1150-7 TMDS_TXC_p —h TMDS_TXC p ND
From MAX “HDMI_TX 471 D12 oocsor [F34—DDCSDA DNI TMDS_TXC _n 51 el 6 _TMDS TXC n o
“HDMITX 461 D13 CSPA L3 D D10 - CPDA10R5VOP-HF -
10 I CLK_12MHz HDMI_TX_| 257 D14 DDGSCL (55 C ) R102,\/\€O o
D15 CEC L2 CE NI R103 2K__DDCSCL g
HDMI_TX D16 44 CEC_CLK Veos R104 2K _DDGSDA
12C Interface HOMTXCOT7 43} D16 © e
HDMI_TX D18 __ 4 B}g R105 & R106
HDMI_I2C_SDA I 54 29 0 18
| 12C ¢ HDMT_TX ] 120 & | .
3 < HDMI_TX D20 40 D19 DVDD_3v VCCSESBIED R107 T0K__HDMI_HPD 19
HDMI_I2G_SCL DM TX D21 397 D20
3 I g M TX D2z 38| D21 DVDD1 {7 OVCC1P8_DVDD
—HDMI_TX D23 37| D22 DVDD2 3¢ = =
— D23 DVDD3 [ - =
R108, 49.9 HDMI_TX_CLK 53 DVDD4 U4
w o =29 CLK VCC5
NI M TX DE___ 63 12 CEC
= HDMITXHS _eafl DE PVDD jOVCC‘PBfPVDD OGSO :
i HDMI_TX_VS 2 13 CLK_12MHz_R110, 22 CEC CLK g 5
HDMI Audio Interface R 87 12 VSYNG BGVDD g " | **:g
HDMI_I250 OV | HDMI_HPD
3 [ - — HDWI_APD 18y HPD AVDD1 ]SE—OVCCWBJ\VDD I = =
= »—¥ SPDIF AVDD2 - S
HDMI_MGLK HDMI_MCLK 4 = - -
3 I | | MC o Avona 25 = CPDT6-5V0UPC-HF GND_EXT
HDMI_LRCLK
3 I | HDMI_I250 g 1250
>—24 251
HDMI_SCLK
3 [ - I 1252 65
*—2 1253 EPAD_GND
HDMI_SCLK 9 l
SCLK —
HDMI_LRCLK ;g Pk =
PD
Default :
ADV7513BSWZ
SISBSWZ  12C Address 0x72/0x73
I_—\R112/\/\,—2K —RUR A ZK—oveciPs_AVDD
— VCC1PBO—L2 e 10UH OVCC1P8_DVDD
74479777310 c25 c26 | co7 | ces | c29
10u 0.1u 0.1u 0.1u 0.1u
6.3V 16V | 16V | 16V | 1ev
J__
: Note:
VCC_IO Place Capacitor near ADV7513 DVDD pins
VCC1P8o—L3 —~~~~10uH OVCC1P8_AVDD
74479777310 _Lcso _L031 _Lcsz _Lcss
10u 0.1u 0.1u 0.1u
R114 2 R115 Ts.ev va T1ev —|_16V
47K > 47K
i
= Note:
HDMI_I2C_SDA Ri1 22 _HDMI_SDA Place Capacitor near ADV7513 AVDD pins
HDMI_I2C_SCL R117 22 HDMI SCL VCC1PBO—L4 e 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—LE —nmn 10Ut OVCC3P3_DVDD Pe————
E!E Alights reserved
74479777310 c37 c38 IWRTSTIETEO  No part of th i , dupiicated, Terasic.
10u 0.1u Title
6.3V 16v Cyclone V - SoM Base Board
: ize Document Number ev
= Place Capacitor near ADV7513 DVDD_3V B FPGA : HDMI TX BO
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UART tO USB CAD Note:
USB,UA(B)T,VBUS Place 0.1u near FT232R Chip pin.1 and pin.19
R118 4.7K__HPS UART RST N R119 10K
USB_UART_VBUSO — ‘Vv—hl' VCC3P3_UART USB_UART_VBUS
Design Note:
BUS-powered & Internal OSC L6 :~~~~BEAD
J3
Us c42 | c39 c40 | ca1 CH p—— o
HPS_UART_RESET N R12Q 0 HPS UART RST N 18— 1 0.1u =—4.7u 0.1u ==4.7u 8|S
RESET VCeIo |g oy NNy HATIE I = SHIELD3
UART Interface VCC SHIELD2
UART_TX UART_TX R121 0 | 25y est 16 o & SHIELDT
3 = 30 3v30UT = = |
[ UART RX ART_RX XD - - ! | GND
s g u izl g 2 224 RXD " FT232 DP 5] 1D
SD107WS-TP s | RTS# USBDP ™7 FT232_DM 2| D+
*—51¥ CTS# USBDM D-
»%—>— DTR# VBUS
O — HPS_UART_RESET_N VCC3P3_UARTO R122\ A 10k Hg DSR# NC1 ﬂ?z Us Mini-USB-B
»—<¥ DCD# NC2 [—55—X u
RXD1  LEDR 3 13 1
R123 120 2 A1 X Ri# “C?x 23 w 2
UART_RXLED 22 | oiso Ngs 25 | GND_D-J R124, M
QSPI FLASH Interface TXD1  LEDG UART_TXLED 21| 8L o N2 < CPDT BVOC-HF c43
R125 120 2 A4 70 2 . 001u | Cca4 0.4u
HPS_FLASH_DCLK UART PW EN 41| CBUS2 | | o3& 27 50V 16V
§ E3rsrsameso— 915U 2280s ca [
3 = = R126 10k %——| CBUS4 ©&EIw 0SCO [~ = = =
3 - HES FLASH DATAI.0] glrfelxls] FT22R
10 [y HPS FLASH RESET N
Cc
SD Card Interface
HPS SD_DATA[3..0
3 (RS SDDATAROL
s [y _HPSsbowp
HPS_SD_CLK
s [CO>———— e
VCC3P3 VCC3P3_SD  VCC3P3_SD
L7 Q RN1
8 HPS_SD _DATA2
7 D_DATAQ
6 HPS SD DATAT
QSPI FLASH §HPS SD OMD SD CARD
0K B
Note: place a pull down resistor R130, 10K HPS SD DATA3  Ri131 316K ||. VCC3P3_SD
on the FLASH_DCLK wire at the Master oI ] J4
R127, 2K HPS FLASH RESET N HPS_SD_DATA2 /]
SW2___ Boot Mode FHPS_SD_DATA3 PN -
VCC3P30 R128 330 2 [e 1 HPS FLASH NCSO HPS_SD_CMD 3 2D 2
VCC3P3 HPS_FLASH_DATAQ HPS_SD_CLK 5 vee g
R129, DNL2K 5y oiK T
R13: 2K HPS FLASH DATA{ HPS_SD_DATA0 [ 7] VSS o
PN HPS_SD_DATAT g | DATO 2
c47 R133 2K HPS FLASH DATA2 Default position : OFF | L | L
0.1u AT B s M ue T uno 9 oo aal 2
16V R134,\£KN}\2K HPS_FLASH_DATA3 SW2 : HPS Boot Mode select - o - o - o 10 ng [237%}
[ Position | Boot from FLASH device X X X X X X ==
= ON 3.3 V Quad SPI flash memoi
U7 OFF 3.3 V SD/MMC flash memon |
HPS_FLASH_DATA3 6 HPS FLASH_DCLK
57| HOLD_n/DQ3 C X15_HPS_FLASH_DATAQ
HPS_FLASH_RESET_N % DNDQU K < < =
| DNﬁ ; DNB@ K ESD5V3U2U ESD5V3U2U | ESD5V3U2U
0| B B DNI DNI DNI
HPS FLASH NCSO 7| SNU4 PNV<S o A
HPS_FLASH_DATAT 8 S . 5 | HPS_FLASH_DATA2
N25Q512A83GSFA0F J_ o e e T
DNI = NI STESEEOm | No part of , duplicated, Terasic.
Title
RIS gL HPS FRASH DCTKE Cyclone V - SoM Base Board
ize Document Number ev
B | HPS:UART to USB, QSPI Flash & SD CARD BO
Date: Tuesday, July 16, 2019 heet 6 of 10
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User Interface

KEY
«

SWITCH
S

VCC_IO

KEY[1..0] VCC_IO VCC_IO

VCC5

[

USB_VCC5

C262_| +C263

0.1u 100u

16V 6.3V

VCC5

C243 +C240

100u 100u
1ov 6.3V
DNI

C78

R179
100K

R180
100K

u27
VIN

SWI[1.0]

vouT

User Button

BTNO
BTN1

R218
100K

LED

|:>: LED[1..0

USB_EXTVBUS

KEYO FAULT n

JOre

TACT sSW

KEY1

4 3
1Ok

TACT sSW

Uiz
1A

C80 USB_CPEN

—1u

R183 10K ___KEYO 2

1

1Y EN GND

GND VvCC

R219 US203DHG

100K

R184, 10K KEY1

2A 2y
SN74LVC2G1

i

HPS Reset

HPS_WARM_RST_N
< >——
(}HPSRESETN

OoTG

J8
Micro USB-AB

?
i

3,10

User LED IR

VCC3P3

and Switch

VCC3P3

o Micro-USB AB

3,10 USE_DP

USB_ID

VCC3P3 VCC3P3

USB OTG Interface
USB_VBUS R190
1.2K

R235
330

SWo Swi

SWo
SWi

R222, 120

R223, 120

LED1
LEDG

E% USB_CPEN

Ethernet Interface (MDI)

HPS ETH P[3..0
Py S =1 T
HPS ETH N[3..0
Py S =1 M

HPS_ETH_LED1
éE HPS_ETH_LEDZ

R191
1K

//

SLIDE SLIDE
Q4

HE8050G

Q5
HE8050G

LEDO

R224,\/\/\1 K

LED1 R225, 1K

Ethernet RJ-45

J9

SHIELD_1
SHIELD_2 VCC3P3
GND1 .

R187,

220

GND2 LEDG+

HPS,
HPS

ETH
ETH

PO
NO

MD(0)+
MD(0)-

12
LEDG- VCC3P3

VCC3P3 VCC3P3 HPS

HPS

ETH
ETH

P1
N1

HPS
Reset Button

MD(1
MDMT 3

HPS ETH LED1
1 R188, A 220

LEDY+

HPS,
HPS,

ETH
ETH

P2
N2

MD(2)+

R181 MD(2)-

100K
DNI

R182
100K
DNI

Cold Reset Warm Reset

HPS ETH P3

ETH | | 14 HPS ETH LED?
HPS_ETH_N3

14

.|”_|
(DCO \lm U'!Jk QV\) O —‘

MD(3)+
MD(3)-

LEDY-

HPS_RESET N
HPS_WARM_RST N

8207S-810X4372

BUTTON{ BUTTON2
4 3 3

4 o D

‘Copyright () 201 by Terasiinc. Tawan.
ter Allights reserved.
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3« HPS_RPi_GPIO17 HPS RPi GPIO02 _ R1 0
SDA
RPi_GPI002
3 HPS_RPi_GPIO04 VCC3P3 VCC3P3  VCC3P3 VCC3P3  VCC3P3 VCC3P3  VCC3P3 VCC3P3
3 HPS_RPI_GPIO18 HPS_RPi_GPIO03 R3 0 o o o o
H —FPS_RPL_GPIO27 scL D4 D1 D2 D3
; RPI_GPIO03 4 [oF 3 4o 3 4o 3 4o 3
3 L] Vd[ Vd[ Vd[
H HPS RPi GPIOO4 RS 0 HPS RPi GPIO14 _ Re 0 5| glyrle 5| glyrle 5| rglprle 5| glprl2
3 GPCLKO TxD I [Vd I lVd I [Vd I [Vd
FPGA V3P3 100 R7 0 RPI_GPIO04 RPi_GPIO14 6 g |1 6 g |1 6 g |1 6 g |1
3 NN 4 4 4 14
H K HPS RPi GPIO15 _ R9 0 BAT545D TBAT54SD BAT545D BAT545D
> FPS_RPL_GPIO07. VN RxD
3 _RPL
H ’—FPS_RPL_GPIO25. RPi_GPIO15 T 1 T T
g HPS RPi GPIO17 __ R11 0 HPS RPi GPIO18 _ R12 0 ) N ) )
3 VNV VNV PCM_CLK PWMO
RPI_GPIO17 FPGA _V3P3 101 R14 0 RPi_GPIO18
8 NNNT
HPS_RPi_GPIO27 __R15 0
R16 22 R17 22 TMDO_I04
RPI_GPIO27 R18 22 R21 22 TMDO_105
R20 22 R22 22 TMDO_106
HPS RPi GPIO22  Ro25 0 HPS RPi_GPIO23  Ro26 0 —_TMD0_103__R23 22 R24 22 TMDO_107
RPi_GPIO22 RPi_GPIO23 Veears o ] 2
HPS RPi GPIO24 R0 0 c1 2x6_header_socket
10u
RPi_GPIO24 TMD Interface 10V
HPS RPi GPIO10  Ra1 0 TMDQ_D[7..0] =
MOSI 3 <C>>———I—1—TMD Y
RPI_GPIO10 1 D[7.0)
i 3 MR
HPS RPi_GPIODS  R33 0 HPS RPi_GPIO25 R34 0
VN MISO VY
RPi_GPIO09 RPi_GPIO25 VCC3P3 VCC3P3  VCC3P3 VCC3P3  VCC3P3 VCC3P3  VCC3P3 VCC3P3
= = o) o) o) o
HPS RPi_ GPIO11 __ Ra7 0 HPS RPi_GPIOD8  R38 0 D5 D8 D6 D7
SCLK S0 4 [F 3 4 [ 3 4 [ uF 3 4 NF 3
RPI_GPIO11 RPi_GPIO08 » Ll ml ml
5 2 5 2 5| gl pri? S| g Ppriz
HPS RPi GPIOO7  Rd2 0 € 1€ [m
St 6 1 6 |1 6 1 6 PR
RPi_GPIO07 i ]
BAT54SD BAT54SD BAT54SD
L
HPS GPIO =
HPS V3P3 GPIO[18.0
- 3 - <aLSSRS GRIONE.OL
JP2
5V FPGA GPIO TMD1_I00 _R53 22 4 Lz RS54 22 TMD1 104
3 - LESAGPIOKO ~TMD1 101 __R56 22 =M 4 R58 55 TMDT 105
TMDT_102__R59 22 ) 2 8 R60 25 __TMDT_IO6
TMD1_103__R63 22 g3 2RI R64 55 TMDT 107
VCC3P3  VCC3P3 veces 410 Py
Ground EEED _ Q5 1Pz
coas | coss c246 o qe 12p
qu I47u I47u c2 2x6_header_socket
: 10V 10
L1 L HPS GPIO Header for RPi = v
= = = 10V
J10
; — =
spa  VOC3P3O P GPIO02 == oVees
SCL ~RPLGPIO03 VEC_ 10 C256|[0.1u €257/ 0.1u VCC3P3
GPCLKO RPI_GPIO04 RPi_GPIO14 D - 16V 16V o
RPT_GPIOT5 RxD =
RPi_GPIO17 RPi_GPIOT8 PCM_CLKPWMO u24
RPI_GPI027 4 19
RP GP RPi_GPIO23 TMDO_DO VCCA_VCCBG TMDO_I00
mosi VOGSO RPT GPIOTO 20 o erot TMDO_DT == 180 O
MISO ~RPLGPIO09 (221 RPi GPIO25 == TMDO 1O
SCLK RPI_GPIOT1 24 RPL_GPIO08 $S0 D0_D = TMDO_1O
Ground 26 | j 7 SS1 = T [o
. SCL EEPROM N [ <y TMDO_1O
GPCLK1 = TVDO_D7 [ <o TMDO 107
GPCLK2 2x13 header PWMO VGG 100 R209 0K 10, I vl
- 1
PWM1 i ~40 i \ TXS0108ERGYR _* =
- B Fs Pyt in 27~40 is don't use PCM_DIN =
PCM_DOUT
c258)|0.1u 259 [0.1u
vee_io "T‘] [31u—s—oveeaps
3v3 16V L 16V
25
vee_I10 19
9 TMD1_DO VCCA_ VECB 30 TMD1_I00
R221 o TVDT_DT 8 TMDT_IOT
- Ground vecipeo—BZINAY0 g TP13  DNI TVMDT D2 = ——TVDT 102
s
VCC2Ps0 R220, 0 cz_so{ 0.4y €261 |0.1u VCC3P3 FPGA V3P3 100 R212 22 0 == TVDT 1O
16V v 1 © TP_YELLOW —— TVMDT_IO:
= D1 D = TMD1_1O!
Y uz6 TP14  DNI g TMDT_1O!
2 19 FPGA V3P3 101 R213 22 - 9 TMD1_1O
FPGA_GPIOO 0 FPGA V3P3 100 E——— O 1 veLow VCC. 00— A ATOK 10,
FPGA_GPIOT 8 FPGA_V3P3_IO1 ! OE  GND
FPGA_GPIOZ =3 {7 FPGA VaP3 02 TP15  DNI TXS0108ERGYH
FPGA_GPIOS == FPGA_V3P3 103 FPGA_V3P3 102 R214, 22 O &
FPGA_GPIO4 == FPGA_V3P3 104 TP_YELLOW
5
8 m‘:‘”:’ TP16  DNI
3 FPGA V3P3 103 R215, 22
Ground R211 10K To, VIV 0 7p_veLow
VCC_IOO——5ANN OE  GND
% .
TXS0108ERGYH TP17  DNI
= b FPGA V3P3 104 R216, . A22 0
Revision 1.0 TP_YELLOW = o
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DC 5V Power Input

1.5V /0.5A “t°

vees Ramp Time = 0.8 msec VGC1P5
VCC5 . REG1 Q
J5 DC_5V i 1 4
K _a Theeshold voltage : 5.45V .o 2 BiAS - ouT
2 h A03415 ; CH_AO3415 VCC3P3 3 .5 R199, 41.2K C253 | C254
IN ADJ ¢ 1
A ] 141 IA[ Tu =—10u
== 6 = 2 10V | 6.3V
coat | co42 SHON- o gmg 7 R200 |
R136 R137 100u=—=100u C255 . 15K o
= 30K 330 R138 10V 10V 10u [TC3025-1 =
100K 6.3
R140
R139 6.8K Q3 1.5K = = = = = =
4 lj HE8550G
D137
R141 N
30K
R142 W LED10
BZX84C5V1 6.8K QHE0e I
Ramp Time
vees u29 Tsoft-start = 1 msec
18 5 vces3p3  VCC3P3
o] svn swre 3.3v / 6a o .
|§49 Eso E51 [952 }? PUIN oWz ;
ou ftou frou frou 17 | PVIN gw
ov_liov Jiov fiov PVIN sw 4 - .
DNI Sw _|+c53 _|+cs6 (055
= R14 100K 20 6 7~6.3VT~6.3V=—6.3V
VGe50 RM:\/\/mOK " PGOOD sw -\ 100U 100u 100
VCC50 247 RUN VFB
> TRACK/SS R146
RT/SYNC — 240
a =
B 1 iH ZSRLIM/DDR ! ]
21 w,
MODE a o N
5 5 LED2
> VY e
o] o] LTC3616 N
Y
v= L 1 =
B
2.5V /2.2A vecsps
. VCC2P5 L1 DNI
Ramp Time = 1.27 msec  vccers T000n T 2A VCC2P5
VCC3P3 u23 (f
o 7 L19~~n
g | N1 OuT1 1000hm, 1.2A 1 -8V / 1 -1 A
IN2 ouT2 \a - vccipg VCC1P8
5 O +C237 | C136 R207 U21 Ramp Time = 1.2 msec
VCC50 V_CONTROL OUT4 6.3V =470 7
: IN1 ouT1 H
?535——?539 4y cer NG 8 | 100u 1K v%cs A S
= = ouT3
LT3080 = = 5 c92 | ce3 R206
= V_CONTROL  OUT4 ——2ou =—=22u 2K MH1 MH2 MH3 MH4
= = 5 U22 ?34 ——?31 4 et NG 8 @ @ FID9 FID10 FID11 FID12 FID13
IN1 ouTi LT3080 PO
81 N2 ouT2
5 ouT3 = —3 = =
V_CONTROL OUT4 - P B B
c238 | c236 4 6 FIDI FID2 FID3 FID4 FID5 FID6 FID7 FID8
U —o—=tu SET NC [ R205 c234
DNI DNI [T3080 DNI 180K =—=4.7n PCB A
= = ‘Gopyightc) 2016 by Terasic nc. Taiwan.
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VBUS_VCC5 vogaPs VBUS VCC5 R148. A A10K __FX2_ WAKEUP U208
FX2_P, FX2_P
VBUS VCC5 y12 FX2_PA2 Y P o 81 He [ FX2 PBI
R149 | C57 X2 _FLAGC c X2 _PAS
P vee 20K ——0.1 FXoPAT G| 10B1_C1 10_B1_J3 [ FXo SCL
0.1u c59 |2 FX2_RESETn Tov FX2_FLAGA p1_| |0-B1.C2 10_B1_J4 FX2_PB4
L RESET = 10_B1_D1 10_B1_J5 F
J6 16V ==0.1u X2 _PD6 b2 | 195101 fob14s X2 _PD4
Mini-USB-B 16V 1 FX2_PA4 D3 | 'O_BI_ _B1_. R4 10 JTAG Blaster TMS
= GND R150 = = JTAG Blaster TDO _ R245, 70 E3 | /0 B1.D3 10_B1_J8 FX2_SLWRn
FX2_D_N §1C29G 100K FX2_PB F1 | /O-B1 E3 10_B1_J9 FX2_SLRDn
P o N .. — 55— 10_B1_F1 10 B1_K1 TS5FE0
= FX>PE £=— |0_B1_F2 10_B1_K2 F5oPOS
U4 FX2_FLAGE Gi| I9-BI.F8 10_B1_K3 FX2_PA5
1 | = VCC3P3 FX2_PD7 G2 | |0B1_GI 10 B1_K4 R247 10 JTAG Blaster TCK
3 D+ VCC3P3 FX2_PA1 G3 | |0_B1.G2 10_B1K5 |"kg R169 HPS RESET N
GND _ D- o Place Near CY7C68013A FX2_PB5 Hi_| 10-B1-G3 o818 K7 R15: HPS WARM RST_N
CPDT-5VOC-HF R151 10K "USB DISABLE n H4 | |9-B1.H1 10 B1 K7 I'ks i SW JTAG TRST
= FX2_PB6 H7_| I0-B1_H4 10_B1 K8 ["k1g R171 HPS_FLASH_RESET N
oeo | os1 | ce2 | cea | ce4 | ces | ces | cer 10_B1_H7 10_B1_K10
——0.1u 0.1u 0.1u Design Note:
16V 16V 16V 16V 16V 16V 16V 16V Plase assign USB_DISABLE_n to Weakly pull-up
USB_DISABLE_n Not use. EPM570GF100C5N
£ _ u20C
- VCC3P3 - FX2_SDA __ Ri154, 0 ___MAX_SDA
JTAG TX
VCC3P3 TTAG X A 1082 A1 10_B2_C3
o uts VCeaP3 A5 | 10_B2_A2 10 B2 C4
10 B2_A3 10_B2_A6
69 3 X2 RESETn A B2 B2
R155 ou = AVCC RESET H2—Fs R156 oK A7 10_B2 A4 10_B2_F10
1K 16V AVCC SCL I+ Fx2 Shr RIGI 2K T Ban| IOLB2_A7 |O_B2_FJ
111 voc SoA DIo| o Bobjo 10 82 6
= FX2_WAKEUP ) B2 | B2 |
B 4 = 71 vee WAKEUP (24 X2 WAKEUP LK 1oMHz —ao{ 10782 D9 10_B2_C10
EN  VCC +—=551 vce 10_B2_A9 10_B2_D8
32 29 FX2 FLAGA Al
¢——— = vcC CTLO Hes—FX>FLAGE— —551 10_B2_A10 10_B2 B6
2 3 0SC 24 43 30 FX2 FLAGB B2 | 10-B2_ _B2_B6 ["Fg
GND oOuT ———— ¢———= vce CTL1 Hy+—FXoFrAGE— = 10_B2 B2 10_B2_E9
55 31 FX2_FLA JTAG Blaster TDO __ R244, B3 A8
24Nz I Ml e _ JTAG_Blaster_TMS 24, B4 | 19 B2 B3 10 B2 A8 I"As
= 9 | Luinus RDYO I FX2_SLRDn JTAG Blaster_TDI R24 B5 :8*23*32 ||8*522*ég G8
CLK_MAX 24 o Fxo stwean TAG B ToK— oty :ﬁ@ 9] 10.B2.| _B2_(
RIS~ & opLus Rovt Wi— 22 S - Rzt B 1082 8 082 G g
USB_IFCLK 1 4 R 10__UB2 CLK OUT _B2_ _B2_ H
0sC 24 RI70, 10 UB2_CLK § ok cuout (2 B 1082 c8 10_82 9 7o
— c — “H| XTALIN 10_B2 87 10_B2_H10 {370
— XTALOUT 10_B2_C7 10_B2_J10
R172 33 8 FX2_PBO
0 FX2_PA 34 ’52? ::S? 9 X2_PBI EPM570GFT00C5N VooiPE
FX2_PA 2
DN T 351 pa2 PB2 (20 LI U200 oA S
FX2_PA 37 :jﬁi §53 22 FX2_PB4
EXoPAS EXGF c
e EX2 £ 38 Pas PB5 |22 Ex2 7Be —MAXSDA_____ J7f hey o DEV_CLRn K& FX2 RESETn —CSS  GNDINT veeINT |58
33p X2_PAG 39 24 X2_PB6 E6 E7
50V FX2_PA7 40 | PA8 PB6 55 FX2_PB7 C USB MAX TCK __ H E USB_IFCLK F5_ | GNDINT  VCCINT "Fz
NI PA7 PB7 ACTVS 71| TCK GCLKOp ¢ o Pa 2] GNDINT  VCCINT [g VCC3P3
= 14 45 FX2_PD0 C_USB_MAX_TDI Ho | TMS GCLK1p 5, CLK MAX 24 GNDINT VCCINT
- RESERVED  PDO [ FX. C USB MAX_TDO ___J2| TD! GCLK2p FE{6—TB2 CLK_OUT. D5
o PD1 [—7 FX: TDO GCLK3p 55 GNDIO vGeIot
75| AGND PD2 [~ Ex £5 GNDIO VCCIOT
) (D PD3 e _Fx2 ] EPM570GF100C5N T O
12 50 FX2_PD5 G5
+———=1 GND PD5 [ e —22- GNDIO VCCIo2
To HDMI CEC ggge’\;ear XTALIN pin ] gg GND PD6 :; — = GNDIO veelo2
CLK_12MHz {———ar|GND PD7 = VeCioz
5 K F—"7—"— =3 GND =
———=1 GND
56 | GND ExPOSED. PAD |- EPM570GF100C5N
JTAG Interface L Lo = | 1 RN2 0 BRN3 0 RN4 0
= CY7C68013A_QFN = FX2_PD3 8 C USB MAX TDO 8 Blaster TDI 8 JTAG Blaster TDI
3« JTAG_Blaster TCK FX 2 7_C USB MAX TDI 2 | 7 _Blaster TDO 2 | 7_JTAG Blaster TDO
CCCFH— FX2_PD1 6 C_USB_MAX_TMS 6 Blaster TVS 6 JTAG Blaster TMS
3 }UTAG Blaster WS FX2_PD0 5 C USB MAX_TCK 5 Blaster TCK 5 JTAG Blaster TCK _
3 JTAG_Blaster_TDO DNI
«—F—— VCC3P3 VCC3P3 VCC3P3 vCCiPs
JTAG_Blaster_TDI Place near MAX Il Place near MAX Il
L N R173 1K_C USB MAX TCK
s pUAGTRST R174 1K_C USB MAX TMS cr1 | cr2 c73 | cr4 c75s | c76
USB Blaster Programming Header o T Jey o T Jey Yo T Jey
HPS Reset = Default for FPGA/HPS JTAG Chain
HPS_WARM_RST_N vCC2Ps R228, = = =
: 5 ) |_RST | AN ovee. | = - -
37 L2 T LED5 oy LEDG VCC_1o veeaPa
87 [y HPSRESELN RIZGA120 2 | 1 JTAG RX " R229, DNJ.0 VCC3P3 e b
LED4 LEDG Blaster TCK USB DISABLE n A oo , dupicated, ’ Tarasc,
6 JHPSFLASH RESET N R1Z6 A120 2 N” 1 JTAG TX “Blaster TOT : 2 c77  [Tile
_Blaster TMS A ¢ s S};Z 9 HPS WaARM RST N O Cyclone V - SoM Base Board
Blaster_TDO 03 ; 18 NI ize | Document Number eV
B USB Blaster Il
2x5 Header DNI = =
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