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Cyclone V SoC System on module Board
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u14L
DDR3 Interface (HPS)
1 « | _HPS_DDR3 ADDRI15..0] 616 LVDS_TX_p[10..0] CYCLONE V SoC BANK 6 (HPS)
} \
51 e
HPS DDR3 BA[2..0] g
- <« 8,16 VDS RX D20 Bank 6A
1 « | __HPS DDR3 DM(3.0] 516 B
! ' R149 100 HPS_DDR3 RZQ D25 VCCIO = 1.5V
12 & HPS DDR3 DO[31.0] VY HPS_RZQ_0 .
HPS_DDR3 ADDR $28 | |ipS_DDRIHPS_A_0 HPS_DDRMPS_DQ_0 |22 HPS DDR3 DY
X HPS_DDR3_ADDR a A | _DQ_ HPS_DDR3_D!
12 & - HPS DR ADDRT—tae- HPS_DDRIHPS A 1 HPS_DDR/MPS DO 1 | HPSDOR 38
X FPS A HPS_DDR/HPS_A_2 HPS_DDR/HPS_DQ_2 =
12 & — o Roa] [J)S? HPS_DDR/HPS_A_3 HPS_DDR/HPS_DQ_3 ?2267 o x 8
HPS DDR3 ADDRE )36 | HPS_DDR/HPS_A_4 HPS_DDR/HPS_DQ_4 |25 P DORS DOS
HPS_DDR3_RESET_N HPS DDR3 ADDRG 26 | HPS_DDR/HPS_A_5 HPS_DDR/HPS_DQ_5 [~557 HPS_DDR3 DQ6
12 < HPS DDR3 ADDRY 526 | HPS_DDR/HPS_A_6 HPS_DDR/HPS_DQ_6 [~F2g HPS DDR3 DOY
P DDR3 ADDRE — F26 | HPS_DDR/HPS_A_7 HPS_DDR/HPS_DQ_7
HPS_DDR3_CK_P HPS_DDR3_ADDRO ___F25 | HPS_DDR/HPS A 8 R17 HPS_DDR3_DQS_P0
12 K1 HPS DDR3 ADDRI0  Asa | HPS_DDR/HPS_A_9 HPS_DDR/HPS_DQS_0 [Rig HPS_DDR3_DOS_NO
HPS_DDR3_CK_N HPS_DDR3_ADDR B24 | HPS_DDR/HPS_A_1 HPS_DDR/HPS_DQSn 0 [~G5g HPS_DDR3_DMO
12 K HPS DDR3 ADDR D24 | HPS_DDR/HPS_A_11 HPS_DDR/HPS_DM_0 [
HPS DDR3 A Co4| HPS_DDR/HPS_A_12
HPS DDR3 CAS N S R3 Al >—| HPS_DDR/HPS_A_13 HPS DDR3 DOS8
12 < = — HPS DDR3 ADDRIS %F HPS_DDR/HPS_A_14 HPS_DDR/HPS_DQ_8 gg HP= DR 38
HPS DDR3 RAS N HPS_DDR/HPS_A_15 HPS_DDR/HPS_DQ_9 337 HPS _DDR3 DQ10
12 K = — HPS_DDR/HPS_DQ_10 [~J5g HPS_DDR3_DQ
HPS_DDR3_CS_NO HPS DDR3 CK P HPS_DDR/HPS_DQ_11 | o
12 K o RECRN mgé HPS_DDR/HPS_CK HPS_DDR/HPS_DQ_12 mg; ==5OR 8
HPS_DDR3_WE_N HPS DDR3CKED 158 | HPS_DDR/HPS_CKn HPS_DDR/HPS_DQ_13 [~v5g HPS DDR3 DO
12 L4 HPS DDR3 CKET o8| HPS_DDR/HPS_CKE_0 HPS_DDR/HPS_DQ_14 |55 HPS DDR3 OIS
HPS DDR3 ODTO DDR3 BAO A27 HPS_DDR/HPS_CKE_1 HPS_DDR/HPS_DQ_15 [—
1 e _DDR3_ R EA 55| HPS_DDR/HPS_BA_0 R19 HPS_DDR3_DQS P1
HPS_DDR3_CKEO R A G5 HPS_DDR/HPS_BA 1 HPS_DDR/HPS_DQS_1 'R18 __HPS DDR3 DOQS NI _
12 < DDR3 RA. Ao5 | HPS_DDR/HPS_BA_2 HPS_DDR/HPS_DQSn_1 é’—m HPS DDR3 DML
DDRACA. 26| HPS_DDR/HPS_RASn HPS_DDR/HPS_DM_1 [———
DORAWE Eo5~| HPS_DDR/HPS_CASn
HPS_DDR3_CS_N1 R3.CS N 21 | HPS_DDR/HPS_WEn UL HPS_V1P5_GPIO
12 <« R G Ni 120 | HPS_DDR/HPS_CSn_0 HPS_GPI10 |, PS=VIFGPIT G
HPS_DDR3_CKE1 DDR3_ODT0 D2g | HPS_DDR/HPS _CSn_1 HPS_GPI11 [FAco7 HPS ViP5 GPIZ -~
12 « DDR3 ODTT Gog | HPS_DDR/HPS_ODT_O HPS_GPI12 [~y5 HPS VIPE GPI3
HPS DDR3 ODT1 HPS_DDR/HPS_ODT_1 HPS_GPI13 = =
I e S LA
DDR3_DQ16
= 7 mgg HPS_DDR/HPS_DQ_16 HPS_DDR/HPS_DQ_32 L%GS
R 3 T5g | HPS_DDR/HPS_DQ_17 HPS_DDR/HPS_DQ_33 [~AGsg
DDR3_DOI9 Uss | HPS_DDR/HPS_DQ_18 HPS_DDR/HPS_DQ_34 [~y75
DDR3_DO20 56| HPS_DDR/HPS_DQ_19 HPS_DDR/HPS_DQ_35 [~/ig
U4l DDR3 DOZL 57| HPS_DDR/HPS_DQ_20 HPS_DDR/HPS_DQ_36 [0
RS DO R57 | HPS_DDR/HPS_DQ_21 HPS_DDR/HPS_DQ_37 [—aE57
RE DO 57| HPS_DDR/HPS_DQ_22 HPS_DDR/HPS_DQ_38 [~aB58
CYCLONE V SoC BANK 3 HPS_DDR/HPS_DQ_23 HPS_DDR/HPS_DQ_39
HPS DDR3 DQS P2 Ti9 V18
HPS DbR3 DOS N2 Tig | HPS_DDR/HPS DQS 2 HPS_DDR/HPS_DQS_4 [—i7
Bank 3A VCCIO = 1.8V/2.5V HPS_DDR3_DM2 Wog | HPS_DDR/HPS_DQSn_2 HPS_DDR/HPS_DQSn_4 [~AE5g
an. = 1. . HPS_DDR/HPS_DM_2 HPS_DDR/HPS_DM_4
LVDS RX p4  Yi.
VDS RX 04— AALL | 'O_3A/PR_ERROR/DIFFIO_RX_B7P HPS_DDR3_DQ24 R26 M25
VDS TX p7 "AD5 | |O_3A/PR_DONE/DIFFIO_RX_B7N HPS DDRS D025 Ro5| HPS_DDR/HPS_DQ_24 HPS_GPI0 (a2
VDS TX a AEG | |0_3A/DIFFIO_TX_B8P/DQ1B S BOR3 DO AA2s | HPS_DDR/HPS_DQ 25 HPS_GPI1 [R5
10_3A/PR_READY/DIFFIO_TX_B8N/DQ1B o RS DO Wo6 | HPS_DDR/HPS_DQ_26 HPS_GPI2 [FR5T
HPS DDR3_DOZ8 Roa—| HPS_DDR/HPS_DQ_27 HPS_GPI3 [R55
HPS_DDR3. D020 T4 | HPS_DDR/HPS_DQ_28 HPS_GPI4 [poe
_ HPSDDR3 D030 HPS_DDR/HPS_DQ_29 HPS_GPI5
Bank 3B VCCIO = 1.8V/2.5V RS DQ Y27 | {ipS DDR/MHPS DO 30 HPS GPI6 [
HPS_DDR3 DQ31___AA27 T16
DS TX pd  AE4 AF7  LVDS TX pl HPS_DDR/HPS_DQ_31 HPS_GPI7 [~yg
T — e ‘AF4 | 10_3B/DIFFIO_TX_B9P/B_WEN/DQ2B 10_3B/DIFFIO_TX_B17P/B_BA_0/DQ3B [~Ace TVDS TX ni HPS_DDR3_DQS_P3 U190 HPS_GPI8 [~y56
s RX po_Ab10 | |O_8B/DIFFIO_TX_BIN/GND 10_3B/DIFFIO_TX_BI7N/GND [~af11Tvbs RX b HPS DR DOS N3 720 | HPS_DDR/HPS DQS 3 HPS_GPI9
DS RXh0— AES | |O_3B/DIFFIO_RX_B10P/B_A_14/DQ2B 10_3B/DIFFIO_RX_B18P/B_BA_1/DQ3B [~AFT5 VDS RX 1 HPSDDR3 N3 AB25 | HPS_DDR/HPS_DQSN_3
SRX ps 711 | 'O_3B/DIFFIO_RX_BION/B_A_15/DQ28B I0_3B/DIFFIO_RX_B18N/B_BA_2/DQ3B (77 VDS RX b HPS_DDR/HPS_DM_3 V28 HPS DDR3 RESET N
e 10_3B/DIFFIO_RX_B11P/B_CSN_0/DQS2B 10_3B/DIFFIO_RX_B19P/B_CK/IDQS3B {5 VD5 RX h HPS_DDR/HPS_RESETn
X o8 AE7 | 10_3B/DIFFIO_RX_B11N/B_CSN_1/DQSN2B 10_3B/DIFFIO_RX_B19N/B_CKN/DOSN3B [~AHz VDS TX 10
10_3B/DIFFIO_TX_B12P/B_A_12 10_3B/DIFFIO_TX_B20P/B_A_6 =
X_n8 . _TX_ A . _TX| A LVDS_TX_n10
< ;0 2@ 10_3B/DIFFIO_TX_B12N/B_A_13/DQ2B 10_3B/DIFFIO_TX_B2ON/B.A_7/DQ38 [F-H2 - SCSEBAGUZ3IY
o ‘AF9 | |0_3B/DIFFIO_TX_B13P/B_A_10/DQ2B
RX B3 ADIL | 'O_3B/DIFFIO_TX_BI3N/B_A_11/DQ28B AE12  LVDS RX pl
VDS RX n3 —AELL | 'O_3B/DIFFIO_RX_B14P/B_A_8/DQ2B 10_3B/DIFFIO_RX_B22P/B_A_4/DQ3B —J_Amz VDS RXhT
10_3B/DIFFIO_RX_B14N/B_A_9/DQ2B 10_3B/DIFFIO_RX_B22N/B_A_5/DQ3B [~
LVDS TX_p3 LVDS TX_p2
VDS TX 13 QEZ 10_3B/DIFFIO_TX_B16P/B_CASN/DQ2B 10_3B/DIFFIO_TX_B24P/B_A_0/DQ3B ﬁﬂg VDS TX 12
————————""2-0_3B/DIFFIO_TX_B16N/B_RASN/DQ2B 10_3B/DIFFIO_TX_B24N/B_A_1/DQ3B |-~ [ —
Qas1C] et
o = No part of this schematic design duplicated, or used without the prior Terasic.
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CYCLONE V SoC BANK 4
Bank 4A VCCIO = 1.5V
FPGA_DDR3_RZQO
R2L. 100 Q AHT |\ _4AIRZQ_OIDIFFIO_TX_B25N
FPGA_DDR3_DMO FPGA_DDR3_CKEOQ
AG8 | | 4AIDIFFIO_TX_B25P/B_DQ_2/DQ4B 10_4AIDIFFIO_TX_B41P/B_DQ_18/DQ68 |-~ > 11
FPGA_DDR3_DQO FPGA_DDR3_DQ23
A DOR 81 ‘,\MG: 10_4A/DIFFIO_RX_B26P/B_DQ_1/DQ4B 10_4A/DIFFIO_RX_B42P/B_DQ_17/DQ6B ﬁg A DoR 821
GADDR: DOS PO U4 | 'O_4A/DIFFIO_RX_B2GN/B_DQ_0/DQ4B I0_4A/DIFFIO_RX_B42N/B_DQ_16/DQ6B |4 CADOR =57
FPGA DDRI DOS NO— U13 | 'O_4A/DIFFIO_RX_B27P/B_DQS_0/DQS4B 10_4A/DIFFIO_RX_BA43P/B_DQS_2/DQS6B [AA FFGA DOR DQQ—S s
EPGA DORS BA AGo | |O_4A/DIFFIO_RX_B27N/B_DQSN_0/DQSN4B I0_4ADIFFIO_RX_B43N/B_DQSN_2/DQSN6B A FPGA DDRIADDRIO
11 <+ bR D08 ‘AH | 10_4A/DIFFIO_TX_B28P/B_ODT_0 I0_4A/DIFFIO_TX_B44P/B_RESETN [aH FPGA DDR3 DOL8 —>» 1
A DDR = XG10 | I0_4AIDIFFIO_TX_B28N/B_DQ_3/DQ4B 10_4A/DIFFIO_TX_BA44N/B_DQ_19/DQ6B [-aq A DDR >
FPGADDRT D "AHo | 10_4A/DIFFIO_TX_B29P/B_DQ_6/DQ4B I0_4A/DIFFIO_TX_B45P/B_DQ_22/DQ6B [-an FPGA DRI DO
FPGA DDRS DO AF1e | I0_4A/IDIFFIO_TX_B29N/B_ODT_1/DQ4B 10_4AIDIFFIO_TX_B45N/GND/DQ6B [~AE20FPGA BDR3 DO
FPGA DDRS DO AE1=| IO_4A/DIFFIO_RX_B30P/B_DQ_5/DQ4B 10_4A/DIFFIO_RX B46P/B_DQ 21/DQSE |~ABs0FPGA DORT DOTO
10_4A/DIFFIO_RX_B30N/B_DQ_4/DQ4B I0_4A/DIFFIO_RX_B46N/B_DQ_20/DQ6B
FPGA_DDR3_DQ4 FPGA_DDR3_DM2
-ppmg—cg—m% 10_4A/DIFFIO_TX_B32P/B_DM_0/DQ4B I0_4A/DIFFIO_TX_B48P/B_DM_2/DQ6B 2222% FPGA DOR3 DOTE
1 KEE. = S |0_4A/DIFFIO_TX_B32N/B_DQ_7/DQ4B |0_4A/DIFFIO_TX_B48N/B_DQ_23/DQ6B
FPGA_DDR3_DM1 FPGA_DDR3_DQ28
AHI2 | | 4AIDIFFIO_TX_B33P/B_DQ_10/DQ5B 10_4AIDIFFIO_TX_B49P/B_DQ_26/DQ78 |FAS2L Q
FPGA_DDR3_DQ10 F: FPGA_DDR3_DQ29
FFGA DOR 3814 :GF L |0_4AIDIFFIO_RX_B34P/B_DQ_9/DQ5B 10_4A/DIFFIO_RX_B50P/B_DQ_25/DQ78 ﬁ;ﬁ CA DR 3827
A DDR3 DOS PT— Wi4 | |O_4A/DIFFIO_RX_B34N/B_DQ_8/DQSB I0_4A/DIFFIO_RX_BSON/B_DQ_24/DQ7B [~Aps3 A DDR3 DS F3
CA DDRI DOS NI viz | |O_4A/DIFFIO_RX_B35P/B_DQS_1/DQSSB 10_4A/DIFFIO_RX_B51P/B_DQS_3/DQS7B [~AE5> GA DDR3 D05 N3
GADDRIWEN —agia | I0_4A/IDIFFIO_RX_B35N/B_DQSN_1/DQSN5B 10_4AIDIFFIO_RX_B51N/B_DQSN_3/DQSN7B [
1 1 FPGA_DDR3 DQ13 ___AH13 | IO-4A/DIFFIO_TX B36P/B_CKE_1 AH21 ___FPGA_DDR3_DQ24
FPGA DDRI DOL2 AG15 | I0_4AIDIFFIO_TX_B36N/B_DQ_11/DQ5B I0_4A/DIFFIO_TX_B52N/B_DQ_27/DQ7B [~afis3FPGA DDRI DOST
A DOR = ARTA| IO 4A/DIFFIO_TX_B37P/B_DQ_14/DQ5B I0_4A/DIFFIO_TX_B53P/B_DQ_30/DQ7B [~arisy CADDR 5
CADOR ADIL7| |O_4A/DIFFIO_TX_B37N/B_CKE_0/DQ5B 10_4A/DIFFIO_TX_B53N/GND/DQ7B [~AGog CADOR =
FPGA DDR3 DOIT ‘AE17 | I0_4A/DIFFIO_RX_B38P/B_DQ_13/DQ5B 10_4A/DIFFIO_RX B54P/B_DQ_29/DQ7B [~AF53 — FPGA DOR3 DO
10_4A/DIFFIO_RX_B38N/B_DQ_12/DQ5B 10_4A/DIFFIO_RX_B54N/B_DQ_28/DQ7B
FPGA_DDR3_DQ8 FPGA_DDR3_DM3
R ﬁng 10_4A/DIFFIO_TX_B40P/B_DM_1/DQ5B 10_4A/DIFFIO_TX_B56P/B_DM_3/DQ78 ﬁﬁgﬁ FFCADDRTADDRD
1 <1 = — |0_4A/DIFFIO_TX_B40N/B_DQ_15/DQ5B |0_4A/DIFFIO_TX_B56N/B_DQ_31/DQ78
FPGA_DDR3_ADDRY
10_4A/DIFFIO_TX_B57P/B_DQ_34/pQes [-2S28
AE24____FPGA_DDR3_ADDR5
I0_4A/DIFFIO_RX_B58P/B_DQ_33/DQ8B [~AEs3FPGA DDRS ADDR3
10_4A/DIFFIO_RX_B58N/B_DQ_32/DQ8B FPGA—DDR3 CKF
DDRS Interface (FPGA) 10_4A/DIFFIO_RX_B59P/B_DQS_4/DQS8B ﬁggg FPGA DDR3 CR-N ;; 11
811 « | _FPGA DDR3_ADDR[15.0] 10_4AIDIFFIO_RX_B59N/B_DQSN_4/DQSN8B 1
' ’ AH26____FPGA DDR3_ADDR7
1 FPGA DDR3 BA[2..0] I0_4A/DIFFIO_TX BEON/B_DQ_35/DQ8B [~AG78 FPGA DDR3_ADDRS
KEE. — I0_4A/DIFFIO_TX_B61P/B_DQ_38/DQ8B [-ans~ FPGA DDR3 RESET N
“ | _EPGA DDR3 DM[3.0] 10_4A/DIFFIO_TX_BGIN/GND/DQSB [~AFys— FPGA_DDR3_ADDRI3 —> 1
K ] 10_4A/DIFFIO_RX_B62P/B_DQ_37/DQ8B [~AGos—FPGA DDRS ADDR?
“ « EPGA DDR3 DOI3L.0] I0_4A/DIFFIO_RX_B62N/B_DQ_36/DQ8B [——
. FPGA_DDR3_ADDR11
1 &« _— 10_4A/DIFFIO_TX_B64P/B_DM_4/DQ8B ﬁgg FPGA DDR3 ADDRG
u « EPGA DDR3 DOS N[3.0] 10_4A/DIFFIO_TX_B64N/B_DQ_39/DQ8B
5CSEBAGUZ3I7
U14K
CYCLONE V SoC BANK 5
Bank 5A VCCIO = 1.5V
FPGA_DDR3_RZQ1
|_—’\/\/R148 100 Q AF26 |\ sA/RZQ_1/DIFFIO_TX_RIPIDQLR
= FPGA_DDR3_ADDR4
11 e — AE26 1 | 5AIPR_REQUEST/DIFFIO_TX_RIN/DQIR Y16 FPGA DDR3 ODTL
10_5A/DIFFIO_RX_R6P/DQSIR [~ FPGA_DDR3 ODTO ;g 1
10_5A/DIFFIO_RX_R6N/DQSNIR [~AA54 FPGA DDR3 BAL 1
FPGA_DDR3_ADDR1 AD26 I0_SAIDIFFIO_TX_R7PIDQIR [Ap23 FPGA_DDR3_ADDRIZ
11 e e Yi7| 10_5A/CVP_CONFDONE/DIFFIO_TX_R3N/DQIR 10_SA/DIFFIO_TX_R7N [~y FPGADDR3 CAS-N
11 FPGA-DDR3 CKET vig | |O_5A/DIFFIO_RX_R4P/DQIR 10_5A/DIFFIO_RX_R8P/DQIR [T, FPGADDR3 CS N0 g 1
1 = = 10_5A/DIFFIO_RX_R4N/DQ1R 10_5A/DIFFIO_RX_R8N/DQ1R = — { 11
"m Z‘;’W‘h;mlt)zmﬁ.hyﬁm\tlmlmn.
" ™ N poa s schomat desin uplentd,or s it e prir et
Bank 5B VCCIO = 1.8V/2.5V [ritle
EPGA VIPS GRIOO AB25 Cyclone V - System on Module
16 & 10_5B/RZQ_2/DIFFIO_TX_R24N e Document Number ™
B FPGA : Bank 4 and 5 r A2
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CYCLONE V SoC BANK 7 (HPS)
Bank 7A VCCIO = 3.3V
1516 HESRST A28 c21__HPS_V3P3_GPIOO0 16 HPS Clock
" HPS_NPOR H19 | HPS_NRST TRACE _CLK/ -/ - /HPS_GPIO48 355 —HpS V3P3_GPIOL e HPS_CLK1_25
15,16 HPS_NPOR TRACE_DO/SPISO_CLK/UARTO_RX/HPS_GPIO49 [-g5T P = 37 oy
HPS CLK1 25 £20 TRACE_D1/SPISO_MOSIUARTO_TX/HPS_GPIOS0 [~a5T—FPSV3P3 GPIO3 18
veeaps 37| HPS IRz 75 550 | HPS_CLKL TRACE_D2/SPISO_MISO/I2C1_SDA/HPS_GPIOS1 [gis—FPS V3P3 GPIOZ 16
3 —= HPS_CLK2 TRACE_D3/SPIS0_SS0/12C1_SCL/IHPS_GPIO52 [~a36—HPSV3P3 GPIO5 e
TRACE_DA4/SPIS1_CLK/CAN1_RX/HPS_GPIO53 ~3P3
. HPS_PORSEL | _ | _ HPS_V3P3_GPIO6
BRI dis E18 | ips_pORSEL TRACE_DS5/SPISL_MOSIICANL_TX/HPS_GPIOSA |-es—Hpa—v3psGPIo” . HPS JTAG INTERFACE
: JTAG TRST TRACE_DG6/SPIS1_SS0/12C0_SDA/HPS_GPIOS55 HPS—V3P3 GPIO8 HPS_TCK
RIS 47K c22 HPS_TRST TRACE_D7/SPIS1_MISO/I2C0_SCL/HPS_GPIO56 €l — 16 4 —————
HPS TCK K1 A18 _HPS V3P3 GPIO9 HPS_TMS
L7 lE))NI HPS TS ng HPS_TCK SPIMO_CLK/I2C1_SDA/UARTO_CTS/HPS_GPIO57 013 HPSV3P3 GPIOI0 16 4 ——————
c232 HPS—TDI G55 | HPS_TMS SPIMO_MOSI/12C1_SCLIUARTO_RTS/HPS_GPIOS8 [~51g —HPS-V3P3 GPIOIT 16 HPS. TDI
3 HPSTDO 555 | HPS_TDI SPIMO_MISO/CANI_RX/UART1_CTS/HPS_GPIOS9 [~317 —HPS-V3P3 GPIOIZ 16 4 —> =
Sov HPS_TDO SPIMO_SS0,BO0TSELO/CANL_TX/UART1_RTS/HPS_GPIO60 [~337 —FPS V3P3 GPIOL3 16 HPS. TDO
o UARTO_RX/CANG_RX/SPIMO_SSL/HPS_GPIOB [rio—HPS—VaP3GPIOTT 16 4 t+———-
— UARTO_TX,CLKSEL1/CANO_TX/SPIM1_SS1/HPS_GPIO62 |~c19HPS-V3P3 GPIOT5 16 JTAG TRST
- 12C0_SDA/UART1_RX/SPIM1_CLK/HPS_GPIO63 (37 —HPS V3P3 GPIOI6 ig 6 [ Hy———————
12C0_SCL/UARTL_TX/SPIM1_MOSI/HPS_GPIO64 7353
Ethernet PHY Interface (RGMII) CANG. RX/IUARTO RX/SPIM1_MISO/HPS_GPIOes |-BLY HES_ VSRS CRIO17 16 .
ANO_RXJUARTO_RXISPIML_MISO/MPS_GPIOSS |"c16 HPS V3P3 GPIO18 16 Default Setting: BOOTSEL[2:0]=101
HPS ENET TX DATA[3.0] CANO_TX,CLKSELO/UARTO_TX/SPIM1_SSO/HPS_GPIO66 = : ;
14 - (from eMMC or SD Card)
1« . _HPS ENET RX DATA[3..0] HPS_V3P3_GPI012 HPS_V3P3_GPI023 V083P3
} I —
Bank 7B VCCIO = 3.3V
CCIo 33 DNI_R146 HPS_BOOTSELO | (BOOTSELO) R21 10K |
HPS_ENET_GTX _CLK 15 A8 HPS V3P3 GPIO19 HPS_BOOTSELL R216 10K DNI
14 e CDATAO Als | NAND_ALE/RGMIIL_TX_CLK/QSPI_SS3/HPS_GPIO14 QSPI_IO0/ - lUSB1_CLK/HPS_GPIO29 [—ic—FPSVaP3 GPIOZ0 1 P BOOTot s ¢ RRQISELL] REIS\ A ~R DNl o
HPS ENET TX DATAL — 314 | NAND_CE/RGMII1_TXDO/USB1_DOHPS_GPIO15 QSPI_IOL/ - [USBI_STP/HPS_GPIO30 (a7 —FPSV3P3 GPIOZT
HPS ENET TX DATAZ — Ais | NAND_CLE/RGMIIL_TXD1/USBI_DLHPS_GPIO16 QSPI_I02/ - JUSBI_DIRIHPS_GPIO31 |31 —HPS-V3P3 GPIOZZ 46 —
HPS ENET TX DATAS — D17 | NAND_RE/RGMIII_TXD2/USB1_D2/HPS_GPIO17 QSPI_I03/ - /USB1_NXT/HPS_GPIO32 [~Ag —FPS-V3P3 GPIOZ3 ig =
TIPS ENET RX DATAU _Azs_| NAND_RBIRGMIL TXDS/USBL D3/HPS GPIO18 QSPI_SS0,BOOTSELL/ -/ - HPS_GPIO33 -1z —HPS VaP3 GPIO2A e CLRSEL[1:0] =00 vCeaps
HPS ENET MDIO Eie _DQU/RGMIIT_RXDO/ - /HPS_GPIO19 SPI_CLK/ -/ - /HPS_GPIO34 (74 —HPS ENET INT N
ﬁ‘ i APS ENET MDC A3 | NAND_DQ1/RGMII1_MDIO/I2C3_SDA/HPS_GPIO20 QSPI_SS1/ -/ - [HPS_GPIO35 —— 14 R153 1K HPS V3P3 GPIOL8 R27 10K DNI
HPS ENET RX D NAND_DQ2/RGMII1_MDC/I2C3_SCL/HPS_GPIO21 HPSV3P3 GPIOLA
14 o 213 | NAND_DQIRGMIIL_RX_CTLIUSBL D4/HPS_GPIO22 RISOAAIK LCLOCKSELL) R28 e
1 HPSENET RX_CIK 15| NAND_DQ4/RGMII1_TX_CTL/USB1_DS/HPS_GPIO23
14 ——"F5 ENET RX DATAT A1z | NAND_DQ5/RGMIIL_RX_CLK/USBI_D6/HPS_GPIO24 B
HPS ENET RX DATAZ —c15 | NAND_DQE/RGMIIL_RXD1/USBL_D7/HPS_GPIO25
NP ENET RX DATAS NAND_DQ7/RGMIIL_RXD2/ - /HPS_GPIO26
HPS-BOGTSED 515 | NAND_WP/RGMII1_RXD3/QSPI_SS2/HPS_GPI027
NAND_WE,BOOTSEL2/QSPI_SS1/ - /HPS_GPIO28
U14N
Bank 7C VCCIO = 3.3V CYCLONE V SoC BANK XCVR
13
——, HPS_SDMMC CMD D14 A5 HPS EMMC RST
13 —HPS—SDMMC DATAD C13 | SDMMC_CMD/USBO_DO/ - /HPS_GPIO36 SDMMC_PWREN/USBO_D1/ - /HPS_GPIO37 |35 FPS SOMMC. B k G 0
b HPS—SOMMCDATAT 86| SDMMC_DO/USBO_D2/ - /HPS_GPIO38 SDMMC_D4/USBO_D4/ - /HPS_GPIO40 (33" —FPs~SOMMC DATA 1 AF Bank GXB_L AD2
511 | SDMMC_D1/USBO_D3/ - [HPS_GPIO39 SDMMC_D5/USBO_D5/ - [HPS_GPIO41 |5 FPS SOMMC DATARS AF2 Y| GXB_RX_LOn,GXB_REFCLK_LOn GXB_TX_LOp [AD1
13 = = SDMMC_D2/USBO_DIR/ - /HPS_GPI046 SDMMC_D6/USBO_D6/ - /HPS_GPIO42 = = 13 GXB_RX_LOp,GXB_REFCLK_LOp GXB_TX_LOn
B9 B4___HPS_SDMMC_DATA AB Y2
13 = SDMMC_D3/USBO_NXT/ - [HPS_GPI047 SDMMC_D7/USBO_D7/ - IHPS_GPIO43 = DA S 13 AB2 Y| GXB_RX_L1n,GXB_REFCLK_L1n GXB_TX_L1p [~f
GXB_RX_L1p,GXB_REFCLK_L1p GXB_TX_Lin [5
HPS EMMC_SEL GXB_RX_L2n,GXB_REFCLK_L2n GXB_TX_L2p
13 = = B2 | SDMMC_FB_CLK_INIUSBO_CLK/ - JHPS_GPIOA4 SDMMC_CCLK_OUT/USBO_STP/ - /HPS_GPio4s [-28—HPS SDMNC CLK 13 Y23l GXB_RX_L2p,GXB_REFCLK L2p GXB_TX L2n [
Y8y REFCLKOLp
Bank 7D = . Va4
HPS_USB_DATA4 c8 VCCIO = 3.3V C10 HPS USB DATA REFCLKOLN
HPSUSE ST G=| RGMIIO_RXDO/USB1_D4/ - IHPS_GPIO5 RGMII0_TXDO/USB1_DO/ - /HPS_GPIO1 |5~ —HpS—USE DATA
15 =055 £2-| RGMII0_RXD1/USB1_STP/ - /HPS_GPIO11 RGMII0_TXD1/USB1_D1/ - /HPS_GPIO2 |~ U35 DATA:
15 =055 55| RGMIIO_RXD2/USB1_DIR/ - /HPS_GPIO12 RGMII0_TXD2/USB1_D2/ - /HPS_GPIO3 |¢; SUSE DATA k 1
15 — RGMII0_RXD3/USB1_NXT/ - /HPS_GPIO13 RGMII0_TXD3/USB1_D3/ - HPS_GPIO4 o Bank GXB_L M2
HPS USB CLKOUT 52| GXB_RX_L3n,GXB_REFCLK_L3n GXB_TX_L3p
5 HPS-USE-DATAT &2 | RGMII0_RX_CLK/USB1_CLK/ - /HPS_GPIO10 RGMII0_TX_CTL/ -/ - IHPS_GPIO9 o GXB_RX_L3p,GXB_REFCLK_L3p GXB_TX L3n [t
RGMII0_RX_CTL/USB1_D7/ - IHPS_GPIO8 RGMII0_TX_CLK/ - / - [HPS_GPIO0 GXB_RX_L4n,GXB_REFCLK_L4n GXB_TX_L4p [pf
HPS USB DATAS o4 F1¥| GXB_RX_L4p,GXB_REFCLK_L4p GXB_TX_L4n [p3
HPe USE DATAG 7| RGMIIO_MDIO/USB1_DS5/I12C2_SDA/HPS_GPIO6 2 GXB_RX_L5n,GXB_REFCLK_L5n GXB_TX_L5p [p%
RGMII0_MDC/USBL_D6/I12C2_SCLIHPS_GPIO7 GXB_RX_L5p,GXB_REFCLK_L5p GXB_TX_L5n
UBS PHY Interface (ULP') 5CSEBAGU23I7 zg REFCLK1Lp
¢$—— ¥ REFCLK1Ln
15 ) ESUSE DATAQ
5CSEBA6U23I7
'm f‘f‘lwﬂhlmlc)zmﬁ.hyﬁm\clmlmn.
s ~__No part of this schematic design duplicated, or used without the prior Terasic.
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U14A
1.0 R210, 0 FPGA_TCK
LVDS_TX_p[10..0 . .
58 gg:m CYCLONE V SoC Configuration
' R211
516 I LVDS RX pEg.,0] 1K VCCIO_LVDS_FPGA
5:16 [ [\ FPGA JTAG INTERFACE Bank 3A Bank 5A
FPGA_TCK ABS VCCIO = 1.5V | 0 Lvbs_RXWS pl
— Ro13 3 I D —FEEATHS s Tck VCCIO = 1.8V/2.5V 10_5A/INIT_DONE/DIFFIO_RX_R2P = B L] 16
) - FPGA_TDI ™S
é?\ﬁ 2 L  FPGA_TDO W&‘; DI 10_5A/DEV_OE/DIFFIO_TX_Rsp [-AC24 LVDS TXIVS p0 > 16
] = DO
Ro14 o EPCQ DCLK AAB 10_SA/DEV_CLRA/DIFFIO_TX_RSN/DQIR [-2223 LVDS TXIVS 10 L6
DCLK LVDS_RX1V5_nl
Design Note: ONI EPCQ_AS DATAO  AD7 10_SAICRC_ERROR/DIFFIO_RX_R2N |2 = -] 18
Optional termination resistor c204 R202 EPCQ_AS_DATAL __AC6 | AS_DATAO.ASDO/DATAO AE25 _FPGA_DDR3_ADDR14
for DCLK 1p 1K EFCO AS DATAZ —AGE | AS_DATALIDATAL 10_SAINCEO/DIFFIO_TX_R3P/DQIR [~ » 1
SOV DNI EPCO AS DATAS —Abe | AS_DATA2/DATA2
VCCIO_LVDS_FPGA CAD Note: DNI AS_DATA3/DATA3
Place near FPGA DCLK pin EPC CSO VCC3P3
VCCIO_LVDS_FPGA — — . A28 | NesoIDATA4 Bank 9A VCCPGM o
- : LVDS_TX_p6 5 FPGA_CONF_DONE
c15 — L 10_3A/IDATA7/DIFFIO_TX_B2P/DQ1B CONF_DONE |22 R206 10K
Rk 10_3A/DATAS/DIFFIO_TX_B2N
. VDS_TX_p? 4| 10 _TX | FPGA_NSTATUS
0.1u BT ng |0_3A/IDATALL/DIFFIO_TX_BA4P nsTATUS [ R207 20K
® = VCCIO_LVDS_FPGA —_LVDS_TX_p5 Ca | |O_3A/DATA9/DIFFIO_TX_B4N/DQ1B FPGA NCONFIG
2 veT = o ~ — VBT ﬁy |0_3AIDATAL5/DIFFIO_TX_B6P/DQ1B NCONFIG [ R2ls 20K
EPCO AS DATAO 5 2 EPCO AS DATAL 10_3A/IDATAL3/DIFFIO_TX_B6N/DQ1B 6 I
EPCQ_DCLK 61| SI(100) SO(I01) =3 EPCQ_AS DATAZ __R7 NINIK LVDS_RX p6 U nCE
e scx wewton T FRes A B R o onanen s smmone
[VDS_RX_p5 . R
— B 3 10_3AICLKUSR/DIFFIO_RX_B5P/DQ1B MSEL1 g mgét
GND VDS RX 7 Ws | 'O_SA/DATAL4IDIFFIO_RX_B5SN/DQLB MSEL2 [ 15— MSEL
S75LP0B4A-JBLE VDS RXh7— va | |O_3A/DATAB/DIFFIO_RX_B1P/DQIB MSEL3 [ VISELA
= I0_3A/DATAG/DIFFIO_RX_BIN/DQ1B MSEL4
5CSEBAGUZ3I7
= Default Setup MSEL[4:0] = 01010,
FPP x32 Mode VC%3P3
R45 0 SELO R179, DNI
FPGA DDR3 ADDR[15..0] R34 0 DNI SEL R169,
811 <3 U148 [R33 0 SEL RI65 DN
R30 0 DNI SEL: R159
R151 0 SEL: R26 DNI
CYCLONE V SoC Clock
Ra03 Bank 3B VCCIO = 1.8V/2.5V
———_LVDS_CLKIN_p0 DNI \% AG5 LVDS_CLKOUT_pO
16 VDS CTKINT0 Wil | |0_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 VDS CIROUT 70 16
16 VDS CIRIN BT Viz | I0_3B/CLKON,FPLL_BL_FBN/DIFFIO_RX_B15N 10_3B/FPLL_BL_CLKOUT1,FPLL_BL_CLKOUTN/DIFFIO_TX_B21N/B_A_3/DQ3B —~ = 16
16 VDS CLKIN hi W 10_3B/CLK1P/DIFFIO_RX_B23P
16 — 8
R204 10_3B/CLKIN/DIFFIO_RX_B23N
LVDS_RX1V5_p0 100
16 —— NI
R195 Bank 4A VCCIO = 1.5V
DNI Y
LVDS_RX1V5 n0 AATs | I0_4AICLK2P/DIFFIO_RX_B31P
16 [ FPGA CLRZ 50 v I0_4A/CLK2N/DIFFIO_RX_B31N
3 [ SGA DD I0_4A/CLK3P/DIFFIO_RX_B39P
FPGA_DDR3_ADDRI5 AR - _RX_|
I0_4A/CLK3N/DIFFIO_RX_B39N
5%37 Bank 5B VCCIO = 1.8V/2.5V
——_LVDS_CLKIN_p2 DNI Y24 AB26 LVDS_CLKOUT _p1
16 VDS CLRIN 2 Waa | 10_5B/CLKAP FPLL_BR_FBP/DIFFIO_RX_R23P 10_5B/FPLL_BR_CLKOUTO,FPLL_BR_CLKOUTP,FPLL_BR_FB/DIFFIO_TX_R22P M—ngi 16
16 VDS CIKIN b3 Wa1 | 10_5B/CLKAN FPLL_BR_FBN/DIFFIO_RX_R23N 10_5B/FPLL_BR_CLKOUTL,FPLL_BR_CLKOUTN/DIFFIO_TX_R22N = = 16
16 VDS CTKIN T3 W20 | '0_5B/CLKSP/DIFFIO_RX_R21P
16 = = R177 10_5B/CLK5N/DIFFIO_RX_R21N
100
DNI
Bank 8A VCCIO = 1.8V/2.5V
FPGA_CLK1_50
3 EPCA VEPS CPIOL E I0_8A/CLK6P,FPLL_TL_FBP/DIFFIO_RX_T9P I0_8A/FPLL_TL_CLKOUTO,FPLL_TL_CLKOUTP,FPLL_TL_FB/DIFFIO_TX_T4P EE,g txgg K Eﬂ ; 16
16 VDS RX p10 D12 | |0_8A/CLK6N,FPLL_TL_FBN/DIFFIO_RX_TON I0_8A/FPLL_TL_CLKOUT1,FPLL_TL_CLKOUTN/DIFFIO_TX_T4N 16
16 VDS RX ni0 Cio | '0_8A/ICLK7P/DIFFIO_RX_T1P
16 R205 I0_8A/CLK7N/DIFFIO_RX_TIN
100 ¥ Copyright (c) ZMB by Terasic Inc. Taiwan.
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u14c U14D
CYCLONE V SoC HPS Power CYCLONE V SoC Power
VCCINT_HPS VCC1P5_DDR_HPS VCCINT_FPGA VCC2Ps
[)
'E Z VCC_HPS VCCIO6A_HPS gg? lﬂ vce veeppaa AL
5| VCC_HPS VCCIO6A_HPS [—F57 Kis] Vce AAL4
= VCC_HPS VCCIOBA_HPS 557 Ti1 ] vec VCCPD3B4A |35
VCC_HPS VCCIOBA_HPS 357 T2 vce VCCPD3B4A [~a5
VCC_HPS VCCIOBA_HPS 564 14 vce VCCPD3B4A [~a5
VCC_HPS VCCIOBA_HPS 554 9| VCC VCCPD3B4A [~25:
VCC_HPS VCCIO6A_HPS '21 DDR3 VREF I M12 | vcc VCCPD3B4A AD
B VCC_HPS VCCIOBA_HPS 3 Vee VCCPD3B4A
p1g | VCC_HPS o8 5 vee v21 | vccippsa
U21 | VCC_HPS VREFBBANO_HPS vce VCCPD5A [—yiig
VCC2P5 VCC_HPS vce VCCPD5B
vee \eloxox]
K21 VCCIO6B_HPS ?;Z = vec veeppea [EL2
K24 | VCCPD6AGB_HPS VCCIOBB_HPS 5% vce H10
54| VCCPD6AGB_HPS VCCIOBB_HPS [{j7g 5111 vee VCCPGM [0
21| VCCPD6A6B_HPS VCCIOBB_HPS 57 5131 vce VCCPGM [AB77
54| VCCPD6AGB_HPS VCCIOBB_HPS [—a557 5141 Vcc VCCPGM
VCC3P3 VCCPD6AGB_HPS VCCIO6B_HPS 5151 Ve VCCA_PLL VCC2P5
T27 R10 | VCC Ja
E21 VREFB6BNO_HPS Rz | VcC VCCA_FPLL [z 116 BEAD
VCCPD7A_HPS R4 VCC VCCA_FPLL [
E17 c20 Ro] Vee VCCA_FPLL [
VCCPD7B_HPS VCCIO7A_HPS [F1g OVeesP3 T97] Vec VCCA_FPLL [75
E14 VCCIO7A_HPS T15 | VCC VCCA_FPLL [aAT VCC_AUX VCC2P5
VCCPD7C_HPS B13 26 | VCC VCCA_FPLL
VCCIOTB HPS |"Hig I El5 L13 BEAD
E13 VCCPD7D_HPS VCCIO7B_HPS VCC_AUX [
B10 VCC_AUX [~AcE
119 VCCIO7C_HPS VCC_AUX [~aGoT
I F22 | VCCRSTCLK_HPS D6 VCC2P5 VCCBAT VCC_AUX ["Ap15 VCC_AUX_SHARED  VCC2P5
VCC_AUX VCCRSTCLK_HPS VCCIO7D_HPS &g T T VCC_AUX
5 VCCIO7D_HPS
T r2s o1 L18 ~~~~BEAD D7 |\ ccpat VCC_AUX_SHARED F21 L12 - ~~~BEAD
VCCPLL_HPS VREFB7A7B7CTDNO_HPS [~ ——]
VCCA_PLL = 5CSEBA6U23I7
Ma Transceiver Power
R4 VCCH_GXBL VCCE_GXBL p—OVCCINT_FPGA
VCCINT FPGA VCCH_GXBL VCCE_GXBL
5 L4 VCCE_GXBL
T—E VCCL_GXBL VCCE_GXBL VCCIPDSA VCC2P5
VCCL_GXBL o R197, o =3
5CSEBAGU23I7 VCC3pP3
R196 0 0 Q
VCCIOIP8  VCC2P5
U14E VC%OSA VCC2Ps
R66 R62 R22 0
0 0 VCCIO_LVDS_FPGA CYCLONE V SoC Power L
DNI ) VCC1P5_DDR_FPGA VCCIO1P8
) j)
Avxg VCCIO3A VCCIO4A XVAB 9 R219 QN2
VCCIO Selecl VCCIO3A VCCIOA4A [—4E VCC3P3
1.8V : Do Not Install R202 and Install R203. AES VCCIOAA [mAF T
2.5V : Do Not Install R203 and Install R202. VREFB3ANO VCCIOAA maF R217 DM 0
VCCIO4A [FaGT
VCCIO4A [Fac
2’25 VCCIO3B VCCIO4A ﬁ‘fé
AE13 | VCClo3B VCCIO4A [—3rz5
AGZ VCCIO3B VCCIO4A [—— DDR3 VREF
VCCIO3B AF16 o)
AF12 VREFB4ANO
VREFB3BNO
VCCIOSA chlzs
VCCIOBA [—=—
VREFB5AND [-AE28
VCCIO8A C155 | C218
W25 1 vccioss VCCIosA H7 298 T o
AAZS |\ REFBSBNO VREFBBANO |22 gét‘,

5CSEBA6U23I7

|

u14F U146
GND GND
2 on ool oo ool
D21_| SND GND g0 ka0 | SND CND [TR13
E5 GND GND [g55 3| GND GND [Rie
A10] GND GND [g5e i GND GND [R5
5| GND GND [g55— —viz~| GND GND [R5
Zar| GND GND 55 1 GND GND [R3
+a17] GND GND g2 viz| GND GND [—r1g
x| GND GND |53 15| GND GND iz
AAg| GND GND |61 Tiz| GND GND 3
aAg—| GND GND &1~ —Ti| GND GND [t
AB24_| GNP GND 75 L19 | GND GND 7y17
AB57| GND GND [&5 5| GND GND 515
AR | GND GND 575~ —T34| GND GND 3
AC1_| GND GND "p13— o7 | SND GND 7520
Acs| GND GND 575 5 GND GND 54
Acs| GND GND |55 Tz GND GND 57
+bia] GND GND 7 Wi GND GND 75
Ab25>] GND GND |75~ —w3~| GND GND [z
AD25_| GND GND 5 m1o | GND GND Iy1g
AD3 | GND GND |55~ ~—wii| GND GND [3
ADs| GND GND [~g55—~ ~—Mia| GND GND g
ADs | GND GND |57~ ~is| GND GND g
AET| GND GND [£5 w20 GND GND [t
AE16| GND GND |5 V3| GND GND yig
AE1s| GND GND 3 Ve GND GND s
Ag>| GND GND &7 N GND GND [~
AES| GND GND &5 Ni3| GND GND [y56
AF24_| GND GND "G3— “Nis | GNP GND 7751
AF3] GND GND M —Nio| GND GND
AG1_| GND GND I"p15— “n1g | GND Ha4
2617 GND GND [7s N5 GND GND [
5] GND GND |50 N5 GND GND [
AGo7| GND GND |57 N GND GND g3
~G3] GND GND 57~ —p1o-| GND GND (g
o] GND GND [H5 515 GND GND g
AH10] GND GND 3 5167 GND GND [i1g
AF20] GND GND [y55~ —pig| GND GND
GND GND [y50~ —p2-| GND a2
GND |7 555 GND DNU_1 (55
GND |35 53 GND DNU_2 (553
GND [-35 55 GND DNU_T5 555
GND [z 59— GND DNU_16 5
GND |53 GND DNU_17 [aET7
GND it DNU_18
GND |15
GND
SCSEBAGUZ3I7 SCSEBAGUZAIY
u14H
.
Reference pin
RREF_TL B2
SCSEBAGUZ3I7
¥ Copyright (c) 2018 by Terasic Inc. Tawan.
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FPGA VCCINT

VCCINT_FPGA

VCC3P3 VCCPD7

, VCCIO7 (Bank 7)

VCC1P5_DDR_FPGA
[

C280 C314 C313 C260 C180 C204 C257 C281
+C31

DDR3 FPGA Bank 4,

C295 C274 C276 C252 C249 C256 C306 C273 +C35 C258
0.01u 0.01u 0.01u 0.01u 0.01u 0.01 .
N T T A N e T

.01u 0.01u 0.01u 100u 1u J_ZZn 0.01u 0.1u 0.1u 4.7n 0.47 0.1u 0.1u C236 C142 C239 C154 C242
ov ov oV oV oV oV ov ov 6.3V 1ov 16v 1ov 6.3V 6.3V ov 6.3V 6.3V 6.3V 330u 4.7u 0.47u 0.22u 0.lu =—=47n
2.5V 6.3V 6.3V 1ov 6.3V 16V

VCCINT_FPGA
o]

C275 c227 C251 C254 C270

X X —4.7n 4.7n 4.7n 4.7n
ov ov ov ov ov ov c177 C175 C199 C202

C151
0.01u
ov

so
=)
=3
c

0.01u 0.01u
1ov 1ov

VCEZPs  yCCPD6ATB HPS

=

S

>
Y
E
Il

1
T
C266 J_C].QD
T
1
T

i e
SNTIR ) SH7HR

_Lcne _Lc174 J_
——10u 0470 ==01u 47n 22n 0.0l ==4.7n c222 | cn c221 | ciro | c2a0
6.3v Tesv Tesv va va va —|_1ov 4 4 4 4 22n 22n ]
= 10v 10v 10v 10 Tev TIGV

VCCINT_FPGA
[e]

C230 C158 C253

€309

47n 47n T"=22n 22n VCC1PS DDR HPS

16v 16v 16v 16v o - HPS 1.5V (BANK 6)

c _ for VCCPGM c
° _Lcm C126 C164 _LClSS c162 J_cusz
VCCA_PLL VCCBAT VCC3P3 330u 4.7u 0.47u 0.22u 01u ——47n
VCCIN;_FPGA Q Q 2.5V 6.3V 6.3V 10V 6.3V 16V
€308 c312 | c172 €305 €299 c279 C269 C153

€307 c278 C304 c311 C250 c224 4.7n 0.010=—=4.7n 0.01u 0.1u 220 =—=0.1u 4.7n

0.1u 0.1u 0.22u = —0.47u 1u 2.2u 10V 10V 10V 10V 6.3V 16V 6.3V 10V €160

6.3V 6.3V 10V 6.3V 10V 6.3V u 0.01u 0.01u

5e
2
g

VCC_AUX_SHARED VCC_AUX

VCCINT_FPGA o [e} _L
i T

AT O T oy G

q
4

C34 C179 C259 C297 C233

|+ C36 C282 —4.7u 1u 1u .01u 0.1u
100u ~T~100u 10u 6.3V 1ov 1ov 1ov 6.3V
6.3V 6.3V 6.3V

@
.||| -

:

VCCPS  FPGA VCC2P5 (BANK 3, 4,

C192 Cc219 C244 C: C220 Cc267 C293 C241 C194 C245 C243 C191
100u 2.2u 0.47u 0.22u 0.1u 47n 22n 0.01u 4.7n 4.7n 0.01 0.011 0.011 0.1u
6.3V 6.3V 6.3V ov 6.3V 16V 16V ov ov ov 1ov 1ov ov 6.3V

_L_
A VCCINT_HPS - A
Copyright (c) 2018 by Terasic Inc. Tawan.
LasIC| e
+C37 C255 C231 C225 C195 C201 C310 C198 Cc272 c271 C296 C229 C228 C226 " No part ofthis schematic design duplicated, or used without the prior Terasic,
100u 1u 0.47u 0.1u 47n 22n 0.01u 0.01u 0.01u 0.01u 0.01u 4.7n 4.7n 4.7n [Title

Te.av 10V 6.3V 6.3V 16V 16V 10V 10V 10V 10V 10V 10V 10V 10V Cyclone V - System on Module
[Bize Document Number ev

= B FPGA - Decoupling A2
Date: Thursday, January 03, 2019 heet 10 of 17
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DDR3_VTT DDR3_VTT
Note : FPGA_DDR3_RESET_N ? ? PGA_DDR3_ADDR11
you can only swap the DQ signals VCC1P5_DDR_FPGA O RIVAK :gg\/\/i% FPGA ADDR14
within x8 group (e.g. 0-7,8-15,16-23,24-31) ENENENE :q36 FPGA DDR3 CAS N
on the DDR3 chips FPGA DDR3 CK P R16§ . 100 FPGA DDR3 CK N s s [s | R37 FPGA_DDR3_WE_N
DDR3 Interface (FPGA) p AN :Em EreADORIAG5R0
68 I FPGA DDR3 ADDRI15..0] Note : you can swap the signals on the OCT resistor array CAD Note: FREHERE RA1 FPGA_DDR3_ADDRY
' (include NC pin) Place close to DDR3 chip C L5 R42 ) FPGA ADDR13
6 < FPGA DDR3 DQ[31..0] [ Ra6 7 RY GA ADDR?2
FPGA DDR3 BA[2..0] VCC1P5_DDR_FPGA VCC1P5_DDR_FPGA
e ! » Q u10 Q u1s ODRE VIT
FPGA DDR3 DM[3.0:
6 [ — B2 1 voo vss |2 B2 1 voo vss -2 o
6 FPGA _DDR3 DOS P[3.0] Gr_| VbD VSS ["a9 Gr_| VbD VSS a9 FPGA_DDR3_ADDR10
< vbD VSS TmL VDD VSS Tt FPGA_DDR3_ADDR12
FPGA_DDR3 DQS_N[3.0] VoD VSS "me VDD VSS "me | ERENENE] FPGA_DDR3_BAL
6 < Vb VSS I3 | vbD VSSIB3 | s |5 |s |s A ADDR1
VDD VSSs (5 VDD VSS 5 BDRSADDRA
s FPGA_DDR3_CK_P R1 | VDD VSS [ R1 | VDD VSS [Tp FEERERE DDR3_ADDR6
[ I—Ro | VDD VSS [ —rg | VDD Vss SBRIB DDR3 RAS N
6 FPGA_DDR3_CK_N VDD Vvss VDD Vvss © DDR3 ADDRS
[ A Vss A Vss
s FPGA_DDR3_CKEO Ag | VPDQ VSS g8 | Ag | VPDQ VSS Gg |
[ c1] vDDQ VSS e c1] vDDQ VSS [t ==
FPGA_DDR3_CS_NO co | VPDQ B1 Ccy | VPDQ B1 DDR3_VTT DDR3_VTT
6 [ = — D2 | VPDQ VSSQ [Fgg 55| VDDQ VSSQ g3 o o
s FPGA_DDR3_RESET_N [ E9 | VODQ VSSQ "B [~ Eo | VPDQ VSSQ Tpr R47 . AL FPGA_DDR3 ADDR?
[ £1 VDDQ VSSQ [pg £1 VDDQ VSSQ [pg RITV VY FPGADDRSADDRS
6 FPGA_DDR3_WE_N H2 | VPDQ VSSQ [TE H2 | VPDQ VSSQ M ERERERNE] R184"RY FPGA_DDR3_ADDR3
L Ho | VPDQ VSSQ g Ho | VPDQ VSSQ "Fg s |s |s R e FPGA_DDR3_BAZ
6 FPGA_DDR3_RAS_N DDR3_VREF vbDQ VSSQ g DDR3_VREF vbbQ VSSQ [MFg 1 R174 FPGA_DDR3_BAO
L H1 VSSQ 761 H1 VSSQ 61 SHERERE RI757 R FPGA. CS_NO
FPGA DDR3_CAS N g | VREFDQ VSSQ [gg wvig | VREFDQ VvSsQ &34 R e e ] RI7e VY FPaA 550
6 [ VREFCA VSSQ VREFCA VSSQ [ © © ’_E-w FPGA DDR3 ODTL
5 I FPGA_DDR3_ODTO FPGA_DDR3_ADD 3 = FPGA_DDR3_ADDRO 3 = -
FPGA_DDR3_ADD p7 | A0 FPGA_DDR3_ADDR P71 A0
GA_DDR3_A p3 | Al GA ADDR p3 | Al — R38, . 51 FPGA_DDR3_CS N1
FPGA DDR3_ADDR A2 FPGA DDR3_DQ16 FPGA DDR3 ADDR 2 ) A2 E3 FPGA_DDR3_DQ DNIT
FPGA_DDR3_ADDR pg | A3 FPGA_DDR3_DQ17 FPGA_DDR3_ADDR pg 1| A3 DQO mF7 FPGA_DDR3_D R162 A 51 _ FPGA DDR3 ADDR15
5 I FPGA_DDR3_CS_N1 FPGA_DDR3_ADDRb P2l A4 FPGA_DDR3_DQ18 FPGA_DDR3_ADDRb, P2 | A4 DO1L ¢ FPGA_DDR3_D DNI
FPGA_DDR3_ADDR6 Rs || A5 FPGA_DDR3_DQ19 FPGA_DDR3_ADDR6 R8 | A° DQ2 I7F FPGA_DDR3_D
6 I FPGA_DDR3_CKE1 FPGA_DDR3_ADDR7 R2 1| A6 DQ3 7 FPGA_DDR 0 GA. ADDR7 R2 1| A6 DQ3 FPGA_DDR
FPGA_DDR3_ADDRS T8 )| A7 DQ4 I FPGA_DDR T FPGA_DDR3_ADDRS T8 1| A7 DQ4 7 FPGA_DDR
o I FPGA_DDR3_ODT1 FPGA_DDR3_ADDRO R3 Y| A8 DQ5 G FPGA_DDR3_DQ22 FPGA_DDR3_ADDRO R3 | A8 DQ5 I7G FPGA_DDR3_DQ
FPGA DDR3_ADDR L7 A9 DQ6 [ FPGA_DDR3_DQ23 FPGA DDR3_ADDR L7 1] A9 DQ6 I FPGA DDR3_DQ7
FPGA_DDR3_ADDR R7 1| ALO/AP bQ7 57 FPGA_DDR3_DQ24 FPGA_DDR3_ADDR R7 || ALOAP DQ7 "p7 FPGA_DDR3_D R157, 4.7K__FPGA_DDR3_CKE1
FPGA_DDR3_A N7 | ALL DQs8 7 FPGA_DDR3_DQ25 FPGA ADDR N7 | ALL DQs I FPGA_DDR VSN
CADORTA T3 A12/BC_n DQY [—& FPGA DDRI D026 A ADOR T3 A12/BC_n DQ9 |5 FFGADOR =
FPGA DDR3 ADDR 77| A3 DQ10 : FPGA_DDR3_DQ27 FPGA_DDR3_ADDR 77| A3 DQ10 =5 FPGA _DDR3_DQ
Al4 DQ11 7y FPGA _DDR3_DQ28 Al4 DQ11 FPGA DDR3_DQ R16 4.7K__FPGA_DDR3_CKEO
FPGA _DDR3 CK_P a7 DQ12 7x FPGA_DDR3_DQ29 FPGA_DDR3_CK_P a7 DQ12 75 FPGA_DDR3_DQ
FPGA_DDR3_CK_N K7, \EIEE N Bgﬁ B A_DDR 30 FPGA_DDR3_CK_N K7, \EIEE N ggﬁ B GA_DDR3_DQ. =
—FPGA_DDR3_CKE0O Ko CLK A 31 —FPGA_DDR3_CKE0O Kol CLK GA
K93 Cke Q15 [ G X G 3 KO3 Cke Q15 [ RS DQ
FPGA_DDR3_CS_NO 2] FPGA_DDR3_CS_NO 2]
FPGA_DDR3_RESET N___ T2 3 F3 FPGA DDR3 DQS P2 FPGA DDR3_RESET N___ T2 S5 F3 FPGA DDR3 DQS_P0O
GA_DDR3_WE_N 13| RESET LDOS &3 GA_DDR3_DQS_N GA. WE N 13| RESET LDOS 53 GA_DDR3_DQS_NO
GA_DDR3_RAS N 33 | WE RO e GA_DDR3_DQS_P3__ GA RAS N 33| WE LDOSn 767 GA_DDR3_DQS_P1
FPGA DDR3 CAS N k37| RAS UDQS g7 FPGA_DDR3_DOS_N. FPGA_DDR3_CAS_N k37| RAS UDQS g7 FPGA DDR3 DQS NI
CAS uDQSH CAS uDQSn
FPGA_DDR3_BAQ M2 FPGA_DDR3_BAQ M2
FPGA_DDR3_BAL Ng )| BA0 J FPGA_DDR3_ODT1 FPGA_DDR3_BAL Ng )| A0 J FPGA DDR3 ODT1
FPGA_DDR3_BAZ M3 | BAL NC1 F R3_CREL FPGA_DDR3_BA2 M3 | BAL NC1 F R3_CKEL
BA2 NC2 FPGA_DDR3_CS_NL BA2 NC2 FPGA_DDR3_CS_NL
FPGA_DDR3_DM2 E7 NC3 I FPGA_DDR3_ZQ11___Ri34, 240 FPGA_DDR3_DMO E7 NC3 FPGA_DDR3_ZQO1_R185 240
FPGA_DDR3_DM3 D3| oM NC4 "7 FPGA_DDR3ADDRIS BN ] FPGA_DDR3_DML D3| oM NC4 "7 FPGA DDR3ADDRIS Y NI ]
UDM NC5 == UDM NC5 =
FPGA_DDR3_ODTO FPGA_DDR3_ZQ10 i FPGA_DDR3_ODTO FPGA_DDR3_ZQ00 N
KLy oot 20 |8 3 7Q R135 240 KLy oot 20 |18 Q00 R194 \/\/%_
IS43TR16256A-15HBL = IS43TR16256A-15HBL =
VCC1P5_DDR_FPGA VCC1P5_| DDR FPGA
c114 | cus c113 | ci12 | ci10 | cia9 | cias | cia7 0215 c214 | ca17 c1s7 C188 0213 c212 | c216 | c265 | c201 | ci89
2.2n . 2,20 =—3.3n ——4.7n —5—0.010=—0.010=—0.01u 2.2n =—=2.2n 3.3n =—4.7n —0.010=—0.01i=—0.01u
50v | 50V sov | sov | sov | sov | sov | sov 50v 50V | 50V s0v | sov | sov | sov | sov
VCC1P5_DDR_FPGA DDR3_VREF DDR3_VREF
[¢) o T
‘Copyright (c) 2018 by Terasic Inc. Taiwan.
| II I! reserved.
o gt i homat sesin bt o usd bt h e
C139 c140 ci46 | ci11 €290 64 c263 c286 | c287 cess | co11 fritie
0.1u —— 0.47u 0.1u 0.1u .1u —=— 0.47 0.47u 0.1u 0.1u Cyc|0ne V- System on Module
16V 10V 6V | 16V v 1 v | 10v 6V | 16V
Bize Document Number
B | FPGA:DDR3SDRAM
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DDR3_VTT DDR3_VTT
Note : o o _ e _
DDR3 Interface (HPS) you can only swap the DQ signals VCC1P5_DDR_HPS O RE3 2K _HPS DDRS RESETN RLL \/vii LI
5 I HPS_DDR3_ADDRI[15.0] within x8 group (e.g. 0-7,8-15,16-23,24-31) ERENENE R16 H R3_CA:
on the DDR3 chips HPS DDR3 CK P R13% , 100 HPS DDR3 CK N S |s |5 |s R15 R‘I HPS_DDR3_WE
s < HPS DDR3 DQ[31.0] R ZA/% HPS_DDR3_ADDRO
Note : you can swap the signals on the OCT resistor array CAD Note: 3 B 8 = R ‘/\/ii HPS_DDR3_ADDR9
5 [ HPS_DDR3_BA[2.0] (include NC pin) Place close to DDR3 chip 8] 8] R o HPS R3 ADDR13
[RIZVIRE HPS_DDR3_ADDR2
s HPS_DDR3 DM[3.0]
[ VCC1P5_DDR_HPS VCC1P5_DDR_HPS
5 HPS DDR3 DOS_P[3..0] e} Us [e) us
« B » B 12 DDR3_VTT
5 HPS DDR3 DOS N[3..0] po | VOD VSS 38 bg | VPD VSS 35 [9)
& G7 | VoD VSS a9 G7 | VbD VSS mag HPS_DDR3_ADDR10
VDD VSS "ML VDD VSS Tt HPS_DDR3_ADDR12
s HPS_DDR3_CK P VDD VSS "m9 VDD VSS Mo ] 313 13 |3 HPS_DDR3_BA
! Vb VSSIB3 | vbD VSSIB3 | s |5 |s |s - R3_ADDR1L
5 HPS_DDR3 CK_N VDD VSS Ip vDD VSS Ip HPS_DDR3_ADDRA
[ R1 | VDD VSS 5 R1 | VDD VSS [ 2 I8 8T HPS DDR3 ADDR6
5 HPS_DDR3_CKEO [ Ro | VDD VSS I'E [ Ro | VDD vss o HPS_DDR3_RAS,
[ VDD Vss VDD Vss HPS DDR3 ADDRS
HPS_DDR3_CS_NO A vss A ves
5 [ A5 VDDQ VsS g5 A5 VDDQ VsS g1
HPS_DDR3_RESET N c1 | VPDQ VSS T c1| VbDQ VSS M =
5 [ Co| VDDQ B1 Co | VDDQ B1 DDR3_VTT DDR3_VTT
HPS_DDR3 WE_N D2 | VPDQ VSSQ "Re | D2 | VPDQ VSSQ "ge ] o o
° ! [ E9 | VPDQ VSSQ o1 ] [ Eo | VPDQ VSSQ o1 R6 1 HPS_DDR3_ADDR?
s HPS_DDR3_RAS_N F1 | /PDQ VSSQ [pg F1 | VPDQ VSSQ "pg R85 H R3_ADDR5
[ H2 | /PDQ VSSQ "'gp H2 | VPDQ VSSQ [TF 213 |17 |3 R84 VRL HPS_DDR3_ADDR3
s HPS_DDR3_CAS_N Ho | VPDQ VSSQ g Ho | VPDQ VSSQ "Fg s |s |s R97 HPS_DDR3_BA
[ DDR3_VREF VvDDQ VSSQ ["Fg DDR3_VREF VvDDQ VSSQ [Fg 1 R QJ\/iI HPS DDR3 BAO
s HPS_DDR3_ODTO H1 VSSQ 761 H1 VSSQ 767 55 2 ls A HPS_DDR3_CS_NO
[ g | VREFDQ VSSQ [gg wvig | VREFDQ VSSQ g5 8 3 8 = 3 HPSDORS G570
VREFCA VSSQ VREFCA VSSQ RIE VY NP DDRT ODTT
HPS_DDR3_ADDR! 3 = HPS_DDR3_ADDR 3 = ‘
HPS_DDR3_ADDR P71 A0 HPS_DDR3_ADDR p7y| A0
s I HPS_DDR3_CS N1 A P3| AL H A P3| AL = R14, . 51 HPS DDR3 CS N1
N R3_ADDR A2 HPS_DDR3_DQ16 ¥ R3_A 2 ) A2 E3 HPS_DDR3_DQ
s I HPS_DDR3_CKE1 HPS_DDR3_ADDR pg | A3 HPS_DDR3_DQ17 HPS_DDR3_ADDR pg || A3 DQO mF7 HPS_DDR3_DQ R11Q A 5 HPS_DDR3_ADDR15
HPS_DDR3_ADDRS P2 ) Al HPS_DDR3_DQ18 HPS_DDR3_ADDRG P2 ) Al DO1L ¢ HPS_DDR3_DQ. DNI
s I HPS_DDR3_ODT1 HPS_DDR3_ADDRG R8 | A° HPS_DDR3_DQ19 HPS_DDR3_ADDR6 R8 | A° bQ2 I7¢ HPS_DDR3_DQ!
i ADDRY R2 1| A6 DQ3 [ i 0 Fi R3_ADDR? R21| A6 DQ3 i Q
H R3 ADDRS T8 | A7 DQ4 [ R T H R3 ADDRS T8 | A7 DQ4 Iy R3 DQ5
HPS_DDR3_ADDR R3 1| A8 DQ5 G HPS_DDR3 DQ22 HPS_DDR3_ADDRY R3 1| A8 DQ5 I7G HPS_DDR3_DQ6
HPS_DDR3_ADDR10 L7 A9 DQ6 [ HPS_DDR3_DQ23 HPS_DDR3_ADDRI10 L7 1] A9 DQ6 I HPS_DDR3_DQ7
HPS_DDR3_ADDR R7 1| ALO/AP PQ7 57 HPS_DDR3_DQ24 HPS_DDR3_ADDR R7 1| ALO/AP DQ7 "b7  HPS_DDR3_DQ R12 4.7K__HPS_DDR3_CKE1
E A N7 AL D8 ¢ H HPS_DDR3_Al N7 AL Des I7¢ NI
A T3 A12/BC_n DQY [—& H R 4 T3 A12/BC_n DQ9 |5 2 R =
HPS_DDR3_ADDR T7 1 A3 DQ10 ¢ HPS_DDR3_DQ27 HPS_DDR3_ADDR! T7 1| AL3 DQ10 72 HPS_DDR :
Al4 DQILL A HPS_DDR3_DQ28 Al4 DQIL A HPS_DDR3 D R12) HPS_DDR3_CKEO
HPS_DDR3_CK_P J7 DQ12 7x HPS_DDR3_DQ29 HPS_DDR3_CK_P J7 DQ12 & PS_DDR3_DQ
HPS_DDR3_CK_N KT S Bgﬁ 2 H Q30 HPS_DDR3 CK_N KT S ggﬁ B Q =
FHPS_DDR3_CKEO ! S 31 HPS_DDR3_CKEO ! S 5
K9y ke Q15 2 & S K9y ke Dpd1s 2 Q
HPS_DDR3_CS_NO L2 HPS DDR3 CS_NO 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 &3 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_DOS, HPS_DDR3_CAS_N k37| RAS UDQS g7 HPS_DDR3_DQS_NL
CAS uDQSH CAS uDQSn
HPS_DDR3_BA0 M2 HPS DDR3 BAO M2
~HPS_DDR3_BAL N_: BAO J HPS_DDR3 ODT1 HPS_DDR3_BAL Ng )| A0 J HPS_DDR3 ODT1
HPS_DDR3_BAZ M3 | BAL NC1 N R3_CKEL HPS_DDR3_BAZ M3 | BAL NC1 N R3_CREL
BA2 NC2 HPS_DDR3_CS_N1 BA2 NC2 HPS_DDR3_CS_N1
HPS_DDR3_DM2 E7 NC3 I HPS DDR3 ZQ11___ Ri08 240 HPS_DDR3_DMO E7 NC3 7 HPS DDR3 ZQ01 _R112 240
HPS_DDR3_DM3 D3| oM NC4 "M7  HPS_DDR3_ADDRI5 M HPS_DDR3_DML D3| oM NC4 "M7 HPS_DDR3_ADDRI5 M
UDM NC5 == UDM NC5 =
HPS_DDR3_ODTO HPS_DDR3_ZQ10 i HPS_DDR3_ODTO HPS_DDR3_ZQ00 N
KLy oot 20 |8 3 7Q Rm?W%_ KLy oot 20 |18 Q00 R122 \/\/&O_l_
IS43TR16256A-15HBL = IS43TR16256A-15HBL =
VCC1P5_| DDR HPS VCC1P5_| DDR _HPS
csa | c99 01 c123 0100 c124 c122 083 c120 | c121 | cizs csy | ci31 | cis 0104 css cs7 | ces | c77 | c102 | cie9 | ciz8
2.2n ==2.2n 2.2n 3.3 0.010=—0.0140=—0.01u 2.2n =—2.2n =—=2.2n 2.2n ==3.3n 5—4.7n =—0.010=—0.014=—0.01u
50v | 50V 50V 5 sov 50v | s0v | sov 50v | s0v | s0v [sov | sov | sov | sov | sov | sov
VCC1P5_DDR_HPS DDR3_VREF VCC1P5_DDR_HPS DDR3_VREF
[e) o
T t rm Z“;W"IM {(c) 2018 by Terasic Inc. Taiwan.
oo s sehemtc dsin plcatd,or s bt he prr e
c73 | cesa | ce3 c7a | cs2 cs6 | c127 | c75 0130 c108 | c105 c85 fritie
0.470==0.470=—=0.47u 0.1u =—=0.1u 0.1u ==0.1u 1u 0.470==0.47u . 0.1u Cyclone V - System on Module
v | v | 10v 6V | 16V 6V | 16V v v | 10v 16V
Bize Document Number
) B | HPS:DDR3SDRAM
- Date:
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EMMCO08G-M325

u21
VCCQ_EMMC VCC_EMMC VCC3P30 16 vee s 1 EMMC SEL
C78 | C66 I col|lodu 8 —l15  Rim 10K
cso | coo | cr9 4.70 ==0.22u 1T GND  E i
4.7u 0.22 2.2u 6.3V 1ov emmc_clk — 2 4 HPS_SDMMC_CLK
v [ 1ov | 1ov 164 DIM SD CLK 3 | /A0 YA S
VCCQ_EMMC CF——=—=—"—"m
= = Q emmc_cmd 5 7 _HPS_SDMMC_CMD
= = BO  YB = - » 7
DIM_SD CMD_6
VCC3P3 R113 R12 12& 101 [T 181
10K OKC0K 0K ul o yele
NI 1o .
VCCQ_EMMC 2.2 [T hreey
L9 14 12 VCC3P3
500mA M6 Xaz|Po o
CLK : %—=2 p1
K5 eMMC_RST N 74CBTLV3257BQ = <R104 R10
RST_N 52K
M5 u19 DNI
CMD VCC3P30 16 [ oo o |L__EmmC SEL
H5
bs I(_:69 |0.1u, 8l onp  E 15 R102 10K I
EMMC_DATA7 t
VCC_EMMC DATA7 gg EMMC_DATAG 1 : = 2 4 _HPS_SDMMC_DATA7
VDD DATA6 1A0 YA - - » 7
B4__EMMC_DATAS 6 DIM_SD DATA7 3
o Bﬁmi B3__EMMC_DATA4 1A
2 __EMMC_DATA3 HPS_SDMMC_DATA6
<2 vooi DATA3 [-2&—EVc-DATAS 1 SSs oA e |80 YR [ B < >
ces | cer _Pa | DATAZ ["A2EMMC_DATA| 6 1B1
4.7u xggg gﬁmé A3__EMMC_DATA ul o v |8 HPS_SDMMC DATAS 57
C4
6.3V 41 Vsso 164 DIM_SD DATA5 10 | &0
5| VSSQ HPS_SDMMC_DATA4
vssQ DIM _SD_DATAZ }g Do vo (2 - B NS
A6 16K ID1
E7 | VSS 74CBTLV3257B0
G5 Vss
H10 xgg ua
EMMC_SEL
> vss VCC3P30 8 lvee  spt <
11 ||0.4u 8 — |15 R130 10K
vss |
= 1 GND E |
EMMC08G-M325 = 2 4 __HPS_SDMMC_DATA3
VCCQ_EMMC ————— v g0 A7
o 16K 1AL
5 7 _HPS_SDMMC_DATA2
1BO Y8 = = » 7
164 DIM_SD DATA2 6 | 39
1 9 HPS_SDMMC_DATAL B
10K A0K Q0K Q0K AOK A0KA0K A0K. n DIV SD DATAL10 | ICO  YC >
R94R92 RI0 RI5 RI3RI1LREI RES 64 IC1
14 12 HPS_SDMMC_DATAQ
vceaps D0 YD = = » 7
> 164} DI SD DATAO13 | 29
74CBTLV3257BQ
EMMC_DATA( R1
EMMC_DATA 2.2K
EMMC_DATA: ,
EMMC_DATA. R129 . O HPS_EMMC_RST_N
EMMC_DATA: SO
EMMC_DATAS
EMMC_DATAG swi
EMMC_DATA7 eMMC_RST_N RIZZ A0 HPS_eMMC_RESET N, 2
eMMC Select .
7
EMMC_SEL EMMC_SEL R10R A O HPS_EMMC_SEL
A ca—

Default position : OFF
SW4 : SDMMC Device select

Position Target device
ON eMMC
OFF SD Card
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Ethernet PHY Interface (RGMII)
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ENET_DVDDH
. HPS ENET TX DATA[3..0] ENET_PLL
[ ENET_AVDD
. I HPS_ENET_GTX_CLK ENET_VCCA ENET_DVDDL
B I HPS_ENET_TX_EN HPS_ENET_LDO_O
<! o el sed sl (=1 [=2] O (el (=] )
ul6 < <o =@ | o s || <
HPS ENET RX_DATA[3..0]
, (ylememomen 85 gedssd & 833 S
HPS_ENET_RX_CLK { ggg ggg
7 G — a %% 3383338 z22 233 3
HPS_ENET_RX_DV g
7 4 - & 2 ETH_HPS_PO
HPS_ENET_GTX_CLK 24 TXRXP_A I3 ETH_HPS_NO
, HPS_ENET INT N GTX_CLK TXRXM_A [F————————————
« HPS_ENET_TX_EN 25 5 ETH_HPS P1
. I HPS_ENET_MDC TX_EN TXRXP_B =g ETH APS NI
HPS_ENET_TX_DATA 19 TXRXM_B
. « HPS_ENET_MDIO HPS _ENET_TX_DATA 20| TXDO ETH_HPS P2
HPS_ENET_TX_DATA 21 TXD1 TXRXP_C g ETH_HPS_N2
HPS-ENET TX DATA: 559 TXD2 TXRXM_C [
HPS_ENET_RESET_N TXD3 10 ETH_HPS_P3
® L TXRXP_D 777 ETH_HPS N3
HPS_ENET_RX_CLK 35 T D
. [ CLK_ENET 25 RX_CLK/PHYAD2
HPS_ENET_RX_DV
33 ] RX_DVICLK125_EN 57 ETH LEDL
LED1/PHYADO
HPS_ENET_RX_DATAQ 32 | L COMODED LED2/PHYADL |15 ETH_LED2
HPS_ENET_RX_DATA
Ethernet Interface (MDI) —ems e 31| RXDUMODEL
16 ETH HPS P[3.0] S ENET_RX DATA 27 | RXD2/MODE2
< RXD3/MODE3 48 R67 12.1K
16 & ETH HPS N[3.0] ISET ||'
CLK125 NDO_LED_MODE __ 41
HPS ENET INT N 35| CLK125_NDO/LED_MODE
h ETH_LED1 HPS_ENET _RESET N 22 | INTN
1E§E ETH_LEDZ RESET_N i kds R60 0 CLK_ENET 25
HPS_ENET_MDC
%4 vpc R63  CAD Note: 1
HPS _ENET_MDIO 37 0 Place near XI pin
MDIO o u oI
| Q
@ 9 g xo H2
> > [ Cc40 9
KSZ9031IRNX 33p
QA 2 2 50v
DNI
VCCaP3 =
7 HPS_ENET_INT_N
7 HPS_ENET_MDC
7 HPS_ENET_MDIO
% HPS ENET RESET N VCC3P3 ENET_AVDD vceip2 ENET_VCCA
L17 L19 T
PHY Address is 00001 1000hm, 1.2A 1000hm, 1.2A ENET_AVDD VCC1iP2
ENET_DVDDH C302 C318 C319 Cc317 C316 C320 Q2 |
Q 0.22u 1u 10u 0.22u 1u 10u
R61 47K ETH_LED1 Rzogle 50V 10v 6.3V 50V 10v 6.3V
NI
R64 W4.7K ETH_LED2 R65 1K AO3415
] = = DNI
R19: 4.7K HPS_ENET_RX_CLK R51 1K HPS_ENET_LDO_O
NI VCC3P3 ENET_DVDDH vCC1p2 ENET_PLL
= L14 L15 T
OAAL
1000hm, 1.2A 1000hm, 1.2A
VCC3P3 C300 C284 C262 C301 C285 C303
Q 0.22u 1u 10u 0.22u 1u 10u
50V 10V 6.3V 50V 10v 6.3V
R57 47K CLK125 NDO_LED MODE R49 4.7K
]
1 Rigo 47K __HPS ENET RX DV R52 4.7K = =
M ]
R59 47K __HPS ENET GTX CLK R208 47K
] AN VCC1P2 ENET_DVDDL
R189 4.7K__HPS ENET RX DATAO _ RS53 47K L5
VY NI .
R188 47K _HPS ENET RX DATAl __ R54 4.7K 1000hm, 1.2A Basic] oo rptTonse e Tahen
VN NN c283 c315 C235 " Nopar ot s schematc design plcatd,or s bt he prr
R187 47K _HPS ENET RX DATA2 _ RS5 W4.7K 0.22u 1u 10u [Title
NI 50V 10v 6.3V -
R186 4.7K__HPS_ENET_RX_DATA3 __ RS56 4.7K L Cyclone V - System on Module
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vCeaP3 VCC3P3_USB  CAD Note: USB_VDD USB_VDDA
L4 Place 0.1u near USB3300 power pin. o
~
1000hm, 1.2A
€207 | c208 | c169 | c32 | c28 c206 | c184 | c183 c185 | C29
4.7u 0.1u ==0.1u 0.1u 0.1u 4.7u ==0.1u 0.1u 4.7u 0.1u
63V | 16V | 16V | 16V | 16V 63V | 16V | 16V 63V | 16V
UBS PHY Interface (ULPI) USBE)VDD
(> HESUSE DATA[T.O VCC3P3_USB USB_VDDA
e [e)
(——}HPS.UsB cLkouT
« HPS_USB_NXT
(=] {=]]Te} wn|© o
« HPS_USB_DIR o BelE Al R
C——F—irir— coon  ®E  ® VCC3P3_USB
[y HPS.uss sTP SHHs I %
> [aYafaYal laya) g 31
HPS_USB_DATAOQ 4 998 99 § REGEN
[ CLK_USB_24 HPS_USB_DATAL DATAO >
S NPe-USE-DATAS DATAL
HPS_USB_DATA3 DATA2 3 USB_CPEN USB_CPEN 16
HPS_USB_DATA4 DATA3 CPEN 775 USB_EXTVBUS USB_EXTVBUS 16
HPS_USB_DATAS DATA4 EXTVBUS 51
HPS_USB_DATAG DATAS 4 R193 820 USB_VBUS
FPS_USB._DATA7 DATAG VBUS =5 USE DM v
DATAT e USB_DP i
USB_ID
D |2 RIZAAL = 16
HPS_USB_CLKOUT _ R170 22 4
HPS_USB_NXT 1| CLKOUT 27
HPS_USB_DIR 2 | NXT X0 55 ¢ RI71\ N A0 CLK USB 24 C209
HPS_USB_STP 3 | DIR X 0.1u
sTP Tov
USB_RBIAS
32 ] reias GND ; =
HPS_USB_RESET 9 GND |53 =
R183 RESET GND_FLAG
12K =
USB3300
VCC3P3
VCCapP3 vCCeaprs HPS W R t
R106
100K . U4
. HPS_nRST
DNI 16V [Wp— R133, 4.7K n
HPS_USB_RESET_N R14 3| - 1 R132
R182 M G 100K
10k UIC811G—"-ADA =
DNI
HPS Warm Reset = =
706 yHPSORST
VCCaP3 vCcesP3
HPS Cold Reset HPS Cold Reset
HPS_COLD_RESET_N
B L B B - R20 Uz
HPS_nPOR 100K .
76 DNI 16V e R138 47K, RI123 o Hps nPOR
" HPS_ENET RESET N VDD RESET 'm f‘r‘twhlmc)mﬁ.hynm\clm.rm
1 = R125, o HPS_ENET_RESET_N i Nopar ot s schematc design uplaton, o sed o th et
1 HPS_eMMC_RESET_N HPS COLD RESETN 3 |- onp A R139 [Title
1 100K R140, o HPS_USB_RESET_N Cyclone V - System on Module
UIC811G—+-ADA =
R124, 0 HPS eMMC RESET N §Ze Document Number ev
B | HPs:USB3300 and HPS Reset A2
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[

ev
A2

U18A
12v 2 12v
12v 3| 101 1066 4 12v U18B
s = 102 1067 | s 131 32
o — 103 1068 -5 s 135 10131 10196 34
o 104 1069 (15 s 135 10132 10197 36
o 105 1070 |13 s 5 10133 10198 38
ap '86 'gg 4 aND 139 | '8124 '8;82 [140
VCC3P3 107 107 VCC3P3 1] 10135 ! 7
s - 108 o3 S 4 L o ig 10136 10201 (22
Sy T T 1074 (50— v 145 10137 10202 46
e 7 1010 1075 |55 2y 145 10138 10203 48
3w 55 1011 1076 |57 Sy 75| 10139 10204 725
2w ¢+ 1012 1077 |55 b 2y 151 10140 10205 25
3w £2- 1013 1078 |55 p e 155 10141 10206 [og
FPGA_V2P5_GPIOS 29 | 1014 1079 735 FPGA_V1P5_GPIO3 155 | 10142 10207 56
FPGA_V2P5_GPIO4 31 | 1015 1080 735 FPGA_V1P5_GPIO2 15771 10143 10208 [~i5g
FPGA_V2P5_GPIO3 33| 1016 1081 73, FPGA_V1P5_GPIOL 1597 10144 10209 g0
FPGA_V2P5_GPIO02 35| 1017 1082 3¢ FPGA_V1P5_GPIOO T61 ] 10145 10210 (g7
FPGA_V2P5_GPIOL s FPGA V2P5 GPIOL a7 118 oo I FPGA_V3P3_GPI03 1637 (074 loa13 [
FPGA_V2P5_GPIO0 6 FPGA V2P5 GPIOO 39 |_40 FPGA_V3P3_GPIO2 165 | 166
JTAG_REEST N B JTAG_TRST. 71 | 1020 1085 1725 FPGA_V3P3_GPIOL 167 | 10148 10213 7768
HPS_WARM_RESET N 715 I HPS_nRST 23 | 1021 1086 1724 FPGA_V3P3_GPI00 169 | 0149 10214 17570
HPS_COLD_RESET N 15 APS_nPOR 25 | 1022 1087 26 ETH_LED1 44 HPS_ETH LEDL 1717 10150 10215 (57
HPS_KEY_COLD_RESET N """ APS_COLD_RESET N 27 | 1023 1088 75 ETH_L[ED? E 14 HPS_ETH_LED 173 | 0151 10216 =377
E USEEXTVEUS 79| 1024 1089 (o 1757 10152 10217 75
15 h I—Um_m—m 1025 1090 55 ETH_APS_PO 14 77 10153 10218 78
15 USB_VBU 53 | 1026 1091 57 ETH_APS_NO 8? i Can be modified to 3]3V 10__LVDS TX pil 79 | 10154 10219 | 180 TVDS_CIKIN_p: s | LVDS RX IO
USB_DM 55 | 1027 1092 755 Can be modified to 3|3V 10__LVDS TX_nil 81 | 10155 10220 “mm_—nrgg LVDS RX IO
15 USE DP 57 1028 1093 =g ETHHPS BT 53 10156 10221 a7 8 N
ig USB D 59 | 1029 1094 50 ETH_HPS NI 8; ij [VDS_TX p10 185_| 10157 10222 ise [VDS_RX_pi0 Can be modiffied to 3.3V I0
TRACE_CLK/ -/ -7 S———— FP5 V3P3 GPIO0 61 | 1030 1095 53 [VDS_TX_n10 187 | 10158 10223 788 TVDS_RX_n10 Can be modiffied to 3.3V I0
TRACE_DO/SPIS0_CLIWUARTO_RX7 FAPS_V3P3_GPIOT 63 | 1031 1096 764 ETH_APS P2 m 89 | 10159 10224 555
TRACE D1/SPIS0_MOSIUARTO_TX7 HPS_V3P3_GPI0Z 65 | 1932 1097 I"66 ETH_APS_NZ 8% T VDS _TX 59 91| 19160 10225 7197 TVDS RX 59
TRACE_D2/SPISO_MISO/2C1_SDA7 APS_V3P3_GPIO3 67 | 1933 1098 g VDS _TX_n9 lo3 | 10161 10226 764 VDS _RX_n9
TRACE_D3/SPIS0_SS0/2C1_SCLy HPS _V3P3_GPIO4_69 | 1034 1099 775 ETH_HPS_P3 m 95 | 10162 10227 7166
TRACE_D4/SPIS1_GLK/CANT_RX7 . HPS_V3P3 GPIo5_71 | 1935 10100 =77 ETH_HPS_N3 8; b [VDS_TX_p8 197 | 10163 10228 |7795 VDS RX p8
TRACE_D5/SPIS1_MOSICANT_TX7 HPS_V3P3_GPIO6_73 | 1036 10101 1777 [VDS_TX_n8 199 | 10164 10229 17560 VDS _RX_n8
TRACE_D6/SPIST_SS0/2C0_SDA7 FPS_V3P3_GPIO7_75 | 1937 10102 1775 201 | 10165 10230 505
TRAGE D7/SPIS1 MISO/I2C0 SCLy7 HPS_V3P3_GPIos 77 | 1038 10103 g 8 LVDS CLKOUT BT 203 | 10166 10231 =587 TVDS CCRIN_pT p
SPIMD_CLK/I2C1_SDA/UARTO_CTS7 HPS_V3P3_GPIO9_79 | 1039 10104 80 8 TVDS_CLKOUT] _nl 205 | 10167 10232 #5055 TVDS _CLKIN_nT B; o
SPIMO_MOSIIZCT_SCLIUARTO_RTS7 HPS_V3P3_GPIO10 g1 | 040 10105 VDS RXIVE pT_ ——— [ g L ) 207 | 0168 10233 558
SPIMO_MISO/CANT_RXUART1_CTS7 FAPS_V3P3_GPIOTT 83 | 1041 10106 —I:Vﬁss4 RXIV5_nT o LVDS_TX p7 209 | 10169 10234 7210 VDS RX p7
SPIM0_SS0,BOCTSELO/ICANT_ T)UART1 RTSy APS_V3P3_GPIOT2 g5 | 1042 10107 g5 S— LVDS_TX_n7 211 | 10170 10235 7515 TVDS_RX_n7
RTO_RX/CANG_RX/SPIMO_SS17 APS_V3P3_GPIOI3 g7 | 1043 10108 I~5g 213 | 10171 10236 577
UARTO_TX,CLKSEL1/CANG_TX/SPIM1_SS17 HPS_V3P3_GPIO14_gg | 044 10109 I7gq VDS TX p6 215 | 10172 10237 516 VDS RX pb
12C0_SDA/UART1_RX/SPIM1_CLKy APS_V3P3_GPIO15_o1 | 1045 10110 [7g, [VDS_TX_n6 217 | 10173 10238 7518 TVDS_RX_n6
12C0_SCUUART1_TX/SPIM1_MOSL; APS_V3P3_GPIO16 93 '846 'gﬁé 94 TVDS_RXIV5_p0 1 |8 19 '8174 '8232 220
CANO_RX/UARTO RX/SPIM1_MISO7 _V3P3_ o5 | 1047 ! 96 TVDS_RXIV5_n0 8 [VDS_TX_p5 21 | 10175 10240 ["555TVDS_RX_pb5
CANO_TX CLKSELO/UARTO_TX/SPIMT_SS07 HPS_V3P3_GPIOI8_97 :0“8 10113 758 SO TVDS_TX_n5 223 | 10176 10241 =552 TVDS_RX_n5
7 QSPI_TO HPS_V3P3_GPIOI9 g9 | 049 10114 [F165 7 10242 558
7 QSPI_IO APS_V3P3_GPI020 101 | '050 10115 7302 VDS_TX p4 227 | 10178 10243 17558 [VDS_RX p4
7 QSPI_IO! HPS_V3P3_GPIO21 103 | '051 10116 304 [VDS_TX_n4 229 | 10179 10244 17530 VDS _RX_n4
7 QSPI 10 APS_V3P3_GPIO22 105 | 052 10117 (165 TVDS_CLKIN_p3 s LVDS RX IO ) 231 | 10180 10245 75535
7 QSPI_ss APS_V3P3_GPIOZ3 107 | 1053 10118 [~ TVDS_CLKIN_n3 o LVDS RX IO I _1Lvbs Tx 13 233 | 10181 10246 532 TVDS RX p3
7 QSPI_cL FAPS_V3P3_GPIO24 109 | '054 1otk N— - [VDS_TX_n3 235_| 10162 10247 7536 _LVDS_RX_n3
13 X DIV_SD_CNMD 1055 10120 "175 VDS TX1V5 po 5 ) 237 | 10183 10248 1538
3 L DIV_SD_CIK 1056 10121 "792 VDS _TX1V5_n0 o VDS _TX p2 239 | 10184 10249 7546 TVDS_RX _p2
5 DIM_SD_DATAD 1057 10122 FPS _VIP5 GPI3 H VDS_TX_n2 21| 10185 10250 7545 TVDS_RX_n2
13 DIM_SD_DATAL 1058 10123 HPS_VIP5_GPIZ o 23 | 10186 10251 =577
P DIM_SD_DATAZ 9 | 1059 10124 17750 HPS_VIP5 GPIL 9 [VDS_TX_pL 25 | 10187 10252 526 VDS RX pi
b DIM_SD_DATA3 1| 1060 10125 15> "HPS_VIP5 GPI0__| 2 VDS _TX_nL a7 | 10188 10253 7548 VDS _RX_nL
b OISO DATAT 153 | 1061 10126 [—15;—JTAG Blasier TCK ] ———————575 10189 10254 525
13 DIM_SD_DATA5 125 | |062 10127 7756 JTAG Blaster_TMS | VDS _TX_p0 251 | 10190 10255 7355 TVDS_RX p0
b DIM_SD_DATAG 127 | 1063 10128 =798 JTAG Blaster TDO | LVDS_TX_n0 253 | 10191 10256 7354 TVDS RX n0_____
P DIM_SD_DATA7 129 | 064 10129 (735~ JTAG_Blaster _TDI 255 ] 10192 10257 b2s6
1065 10130 < I TVDS_CLKOUT_p0 257 | 10193 10258 [52e—TVDS_CTKIN_ 0
1 =iz ot 10250 30— Tvpe o —— | §
= 8 = = 10195 10260 8
DDR4-SODIMM_SOM
58 LVDS _TX_p[11.0] DDR4-SODIMM_SOM; g LVDS_RX_p[10_0]
= E G s s
rm f‘f‘lwﬂnmwhyﬁm\c Inc. Taiwan.
oo s sehemtc dsin bt o usd bt h et
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VCC3P3 .
T Ramp Time
us Tsoft-start = 1 msec 1.2ve0.23A
107 Elee [(_:106 E137 18 5 1.1V@5A VCC1P1 : —
JC_ o svin sw : 0 Ramp Time = 0.8msec
ou 10 mm gw 7 L3 VCC2P5 vCe1p2 VCCiP2
o 1 Puin SW I3 . 2 OVCCINT_FPGA e L6 500mA
L PVIN SW (14 330nH - VCC3P3 & N1 ouT1
- sSwW = VCCINT_HPS IN2 ouUT2
SW 76 TSZ(?K ——5223 _iggg ——%34 5 ouTs C58 Q2 R105
R23 200K 20 { 5600D sw T Ths T eav V_CONTROL OUT4 T
VCC3P3O R22 10K ;i RUN VFB 0—|22 ff ——fj 4y ser Ne feE—x XK
TRACK/SS
VCCIP1_PGOOD
2 RT/SYNC LT3080
[a] — = — =
B i ZSRUMIDDR ?sng = = - =
21 =
MODE o g R131 co2
6 6 120K =—=47n
12} a
vceaps . Ramp Time = 1.2 msec veeips
T Ramp Time veezps VeCIo1P8
ut Tsoft-start = 1 msec Q L
p 1.5V@2A VCC3P3 INT ouT1
|§59 Em [951 E5° 1] o swa . @ el VLC—JClPS s o
ou fou hou fiou PVIN_1 SW_2 1777 L1 () L10 T 5 ouTs c43 @ R218
oy hov lov fov 75| PVIN_2 SW3 |5 1 A V_CONTROL 0OUT4 o
PVIN_DRV Sw_4 T00ohm, T2A — OYCC1PS_DDR_FPGA cas | c39 4 6 2K
— 470nH - S SET NC f—x
B R82 c10 c12 cs1 L8 73080
RS 100K 16 392k  ——=22p  —=100u = —47u
——— O —— —— —
VCC3P PGOOD 6.3V 6.3v | T00ohm, T2A  OVCCLPS_DDRHPS = = =
R81 10K 15 eun ves 18 L
VCCI1P1_PGOOD R9 NLO 2 | TRACK/SS R80 ca5
L~ 0 L
RT/SYNC = T00ohm T2A — OVCCIPS_VREF.S 180K  =—47n
19 o) 1 R96
ITH < DOR it
17 ,
J’ MODE a [a) 1
=4 =4
o 0
2] a
[TC3612EUDCHTRPBF
VCC3P3 2.5V@1A VCC2Ps
us
1 5 Cci4 | [4.7u
1 29 INL BST 4' 6.3V VCC2P5
c18 L2 IN2 [
4.7u - alg 8UT2
6.3V 10uH w uT1
— & srpN ADJ
- 5o m
VCC1P5_VREF_S R17 10K 0o
RIS 10K Veespso [ Trcao:
HPS DDR3 VTT, VREF c13 o
——o0.1u
VCC3P3 10V
R114 | c72 cn REG1 T DNI
= _-— 1 10 =
co2 n REFIN VIN =
22u 2| bom peooD |-&R1Z6 100K c96 pCB
— = | 4.7u
: - < TPS51200 1 7 =
DR VIT DDR3_VREF FIDI FID2 FID3 FID4 FID5 FID6
- 2 7 WRRXRRE®
DDR3_VTTO 5 1 vosns Z' g, REFOUT 6 L11~~~BEAD ODDR3_VREF PcB
=z
c61 c60 262 c95
f— oo o 'm zr‘:x«h;mwwrmmm.rm
NCP51200 22u 22u <l 0.1u : - y auplcaed, isionofTerasic.
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