REV | PAGES DESCRIPTION
KE I m 'CVS OC 1.0 | all RELEASE
1.1 | all Change Port address
SoM Block Diagram
168pin B to B Connector
A —A 4 A A A Y
= .
O =] [ =
2¢ Jels o 2 |2
= D 2| x| 2 8 O ol €
\ 4 A | ~ E < a. v o [7,) m‘
EEPROM RTC g 9) w O] 0 S| = o
32Kkbit £ > = T
y Ly y
|
0SC for FPGA x32 |DDR3L for HPS
100MHz 2GByte
OSC for FPGA Cyclone V SX QSPI for HPS
50MHz g " | 64MByte
IQSPI for FPGA OSC for HPS
32MByte 25MHz
VIN_3.3y) —> 3.3V
/e ::%g\s/v u:‘ o‘ NA oo‘ u:‘ Y
DC . © Ln
::\1/111\',VREF;' N S B R
x
s Vol ol BlEI9 9 9 ¢
0 <l o <]« <« <« =
4] o0 o0 < | | wn N (%) L
Z| o0 o | o @ (=) (=]
il |
168pin B to B Connector
PAGE DESCRIPTION
1 Cover
2 BtoB Connector
3 Cyclone V SoC Bank 3 & 4
VIN_3.3V 3._C|’>_V 2-5\_/9UT2.5V7IjE87FILT 2.5V_FPGA_FILT VCCIO8A VCCIO7C7D VCCIE)_?)B4A 4 Cyclone V SoC Bank 5, 6
5 Cyclone V SoC Bank 7
6 Cyclone V SoC Transceivers & Clocks
7 Cyclone V SoC Configuration
135V 1.4V 1.4V FILT VTT_HPS DDR3VREF_HPS_DDR3 VCCIO8A IO  vcciQze7p 1o VCCIO3B4A 10 8 Cyclone V SoC Power
T T 9 Decoupling
10 DDR3
1 Peripheral
12 Power
VCCIO8A_PD vcclo7c7D PD VCCIO3B4A_PD
T | 23
KONDO ELECTRONICS INDUSTRY CO., LTD.
Title
Cover
D/G_ND7 [Size Document Number
A3 KEIM-CVSX

Date: Tuesday, April 06, 2021 [Sheet 1 of 12
1




BtoB Connector

CN1 CN2
1 2 B3A_I07 1 2 B3A_I05
REFCLK_QLB_N1 3 | GND GND [ REFCLK QLA N1 B3A_109 3 | B3A_lO7 B3A_I05 |77 B3A_TOT1
REFCLK_QLB_P1 5 | REFCLK_QLB_NTREFCLK_QLA N1 [75 REFCLK_QLA_P1 B3A_[07 5 | B3A_109 B3A_lO11 75 B3A_I03
= REFCLK_QLB_P1REFCLK_QLA P1 [ B3AT06 = B3A_I01 B3A_IO3 [ B3ATO
GXB_TX_NO g | GND GND 5 GXB_RX_NO B3A_[070 g | B3A 106 B3A_104 795 B3A_[08
CXB_TX_PO 71| GXB_TX_NO GXB_RX_NO 775 GXB_RX_F0 B3A_I013 71| B3A_IO10 B3A_IO8 775 B3A_[012
73| GXB_TX_PO GXB_RX_PO |3 B3ATOT5 73| B3A_1013 B3A_I012 3 B3AT00
GXB_TX_N1 15 | GND GND g GXB_RX_N1 B3A_[074 75 | B3A_IO15 B3A_I00 6 B3A_[02
CXE-TX P 77 GXB_TX_N1 GXB_RX_N1 [g CXBRX P 77| B3A_1014 B3A_I02 g
GXB_TX_P1 GXB_RX_P1 NC NC
19 20 19 20
GXB_TX P2 23 _TX_ _RX_N2 1757 GXB_RX_P2 23 24
== 55 GXB_TX_P2 GXB_RX_P2 [ == VCCIO3B4A| ETOT 55| B3B4A_VCCIO B3B4A_VCCIO [5g = ETSTo—/CCIO3B4A
GXB_TX_N3 27 | GND GND 58 GXB_RX_N3 B3B_[05 27 | B3B_104 B3B_I019 |58 B3B_[021
CXB_TX_P3 29 | GXB_TX N3 GXB_RX_N3 55 GXB RX_F3 B3B_[018 29 | B3B_105 B3B_I021 1735 B3B_[020
S GXB_TX_P3 GXB_RX_P3 |53 B3B-1070 $7 B3B_I018 B3B_1020 55 B3B-T01
GXB_TX_N4 33 | GND GND 737 GXB_RX_N4 B3B_[03 33 | B3B_I010 B3B_IO1 34 B3B_[027
CXB_TX_P4 35 | GXB_TX N4 GXB_RX N4 55 GXB_RX_F4 B3B_[08 35 | B3B_I03 B3B_I027 |35 B3B_[00
S GXB_TX_P4 GXB_RX_P4 |53 B3B-106 3 B3B_108 B3B_I00 55 B38-1025
GXB_TX_N5 39 | GND GND 75 GXB_RX_N5 B3B_[0711 39 | B3B_106 B3B_1026 |45 B3B_I025
CXE-TX P5 7 GXB_TX N5 GXB_RX_N5 [5 CXBERX P35 7 B3B_I011 B3B_1025 77
23 gﬁBDfoff’ GXBB)&\TS 24 B3B_I013 23 (832‘5 013 535 %“13 24 B3B_I012
45 46 B3B_I015 45 | | 46 B3B_1024
HPS_nRST “—a7 | N\C NC 28 | HPs nPOR B3B_014 47 | B3B_IO15 B3B_1024 |48 B3B_I07
JTAG_TDO 4g | HPS_nRST HPS_nPOR 55 JTAG_TDI B3B_[09 4g | B3B_1014 B3B_I07 55 B3B_[0717
JTAG_TMS 51 | JTAG_TDO JTAG_TDI 55 JTAG_TRST B3B_[016 51 | B3B_109 B3B_IO17 755 B3B_[029
JTAG_TCK 53 | JTAG_TMS JTAG_TRST =57 APS_GPIO5T B3B_[022 53 | B3B_I1016 B3B_1029 |75 B3B_[02
HPS_GPIO52 55 | JTAG_TCK HPS_GPIO51 55 APS_GPIO50 B3B_1023 55 | B3B_1022 B3B_I02 755 B3B_[028
APS—GPIO53 = HPS_GPIO52 HPS_GPIO50 25 HPS—GPIOA0 | = B3B_1023 B3B_1028 25 |
59| HPS_GPIO53 HPS_GPIO49 [55 2.5VOUT | 59| 2.5VOUT 2.5V0UT 55 | 25vout
HPS_GPIO56 61| S0 o056 Hps GPioe [62 HPS_GPI048 61| SNO NP [e2
HPS_GPIO55 63 — - 64 HPS_GPIO54 63 64
APS_GPIO61 65 | HPS_GPIO55 HPS_GPIO54 g APS_GPIO62 VCCIO3B4A =N 65 | B3B4A_VCCIO B3B4A_VCCIO 65 BTA-TRRDVCCI03B4A
SPIMO_CLK 67 | HPS_GPIOG1 HPS_GPIO62 g SPIMO_MOST B4A_RX_P5 67 | B4A_RX N5 B4A_TX NO 755 B4A_TX PO
SPIMO0_MISO 69 | SPIMO_CLK SPIMO_MOSI |75 SPIMO_S50 B4A_RX_N9 69 | B4A_RX_P5 B4A_TX PO 70 B4A_TX N1
T2C0_SCL 71_| SPIMO_MISO SPIMO_SSO0 75 T2C0_SDA B4A_RX_P9 71 | BAA_RX N9 BAA_TX NT 775 B4A_TX_P1
UARTO_TX 73 | 12C0_SCL 12C0_SDA 177 UARTO_RX B4A_RX_NT1 73 | BAA_RX_P9 BAA_TX P1 ™72 B4A_TX_NZ
UARTO_TX UARTO_RX B4A_RX_N11 B4A_TX_N2
75 . _RX 76 B4A_RX P11 75 _RX_ _TX_N2 76 B4A_TX_P2
77| NC NC 75— B4A_RX_N1 77 | B4A RX P11 BAA_TX P2 |75 B4A_TX N3
79 | GND GND 55 B4A_RX_P1 79 | BAA_RX N1 B4A_TX N3 1756 B4A_TX_P3
87 GND GND g5 577 B4A_RX_P1 B4A_TX P3 g5
RGMII1_TX CLK | <83 | NC NC 82| RGMII1 RX CLK B4A RX_N4 g3 | GND GND |75z B4A TX N4
RGMITT_TX_CTL g5 | RGMIIM_TX_CLK RGMII1_RX_CLK [—gg RGMITT_RX_CTL B4A _RX P4 85 | B4A_RX N4 BAA_TX N4 —gg B4A _TX P4
RGMITT_TXDO g7_| RGMII_TX_CTL RGMII1_RX_CTL g RGMITT_RXDO B4A_RX_NO g7 | BAA_RX_P4 B4A_TX P4 788 B4A_TX_NG6
RGMITT_TXD1 gg_| RGMII1_TXDO RGMIIT_RXDO g5 RGMITT_RXD1 B4A_RX_PO g9 | B4A_RX _NO B4A_TX N6 1755 B4A_TX_P6
RGMITT_TXDZ g1_| RGMII1_TXD1 RGMIIT_RXD1 g7 RGMITT_RXD2 B4A_RX_N2 91 | B4A_RX PO B4A_TX P6 g5 B4A_TX_N5
RGMITT_TXD3 g3_| RGMII1_TXD2 RGMIIT_RXD2 g4 RGMITT_RXD3 B4A_RX P2 93 | B4A_RX N2 B4A_TX N5 1757 B4A_TX_P5
RGMITT_MDC g5_| RGMII1_TXD3 RGMII_RXD3 g5 RGMITT_MDIO B4A_RX_N3 95 | B4A RX P2 B4A_TX PS5 g6 B4A_TX_N7
RGMII1_MDC RGMII1_MDIO B4A_RX_N3 B4A_TX_N7
97 98 B4A_RX_P3 97 98 B4A_TX_P7
HPS_GPI028 g9 | GND GND ™50 HPS_GPIO35 99 | B4A_RX_P3 B4A_TX_P7 7900
OSPI CIK 101 | HPS_GPI028 HPS_GPIO35 55 OSPT 550 B4A _RX_N6 101 | GND GND 52 B4A TX N8
QSPT 100 103 | QSPI_CLK QSPI_SS0 g QSPT 101 B4A _RX P6 103 | B4A_RX_N6 BAA_TX N8 oz B4A_TX P8
QSPI 102 105 | QSPI_I00 QSPI_I01 05 QSPT 103 B4A_RX NS 105 | B4A_RX_P6 B4A_TX P8 ™05 B4A_TX _NO
QSPI_I02 QsPI_I03 B4A_RX_N8 B4A_TX_N9
107 108 B4A_RX_P8 107 108 B4A_TX_P9
»o9 | NC NC g < B4A_RX_N10 109 | B4A_RX P8 B4A_TX P9 ™75 B4A_TX N10
HPS_GPIO37 111 | GND GND 73 HPS_GPIO44 B4A_RX P10 111 | B4A_RX_N10 B4A_TX N10 =475 B4A_TX P10
SDMMC_DO 113 | HPS_GPIO37 HPS_GPIO44 37 SDMMC_D1 B4A_RX N12 113 | B4A_RX P10 B4A_TX P10 97 B4A_TX NT1
SDMMC_D? 115 | SDMMC_DO SDMMC_D1 7@ SDMMC_D3 B4A RX P12 115 | BAA_RX _N12 B4A_TX N11 =415 B4A_TX P11
SOMMC—CND 97| SDMMC_D2 SDMMC_D3 |75 SOMMCCLR 17| B4A_RX_P12 B4A_TX P11 13
APS_GPIO42 119 | SDMMC_CMD SDMMC_CLK 75 APS_GPIO43 B4A RX N14 119 | GND GND 25 B4A TX N12
APS_GPIO40 121 | HPS_GPI042 HPS_GPIO43 77 APS_GPIOA1 B4A RX P14 121 | BAA_RX _N14 B4A_TX N12 =455 B4A_TX P12
| 53| HPS_GPIO40 HPS_GPIO41 [—i5g . B RYNT 53| B4A_RX_P14 B4A_TX P12 [—og AT CTR N
VCCIO7C7D| B7C7D_VCCIO B7C7D_VCCIO VCCIO7C7D T B4A_RX_N7 B4A_TX_CLK_N T
125 126 B4A_RX_P7 125 126 B4A_TX CLK P
127 | GND GND 75 B4A_RX _NT13 127 | BAARX_P7 B4A_TX CLK_P 35 B4A RX CLK N
129 | GND GND ™30 B4A_RX_P13 129 | B4A_RX N13 B4A_RX_CLK_N 135 B4A_RX_CLK_P
VCCIOTCTD - prepersresey 57 BTC7TD_VCCIO  B7C7D_VCCIO |35 PECrToT—VCCI07CTD. —g=rg 131 | B4A_RX P13 B4A_RX CLK_P 135 BIA 102
USBT CLK 133 | HPS_GPIO9 HPS_GPIO0 37 USBT STP B4A 101 133 | B4A_I00 B4A_102 =37 B4A 104
USBT DIR 135 | USB1_CLK USB1_STP 35 USBT_NXT B4A_03 135 | B4A_IO1 B4A_104 35 B4A 105
USB1_DIR USB1_NXT B4A_I03 B4A_IO5
USB1_DO 137 138 USBT D1 137 138
USBT D2 139 | USB1_DO USB1_D1 70 USBT D3 139 | NC NC 120
USBT D% 141 | USB1.D2 USB1_D3 73 USBT D5 141 | GND GND =472
USBT D6 143 | USB1.D4 USB1_DS 77 USBT D7 B5A_IO5 *a3 | NC NC g4 ¢ B5A 1012
RTC_BATT 145 | USB1_D6 USB1_D7 |26 T.IV_POK B5A_I04 745 | BSA_105 B5A_I012 |75 B5A_[09
47| RTC_BATT 1.1V_POK (18 BEATO0 47| B5A_I04 B5A_I09 778 BEATOS
“149 | NC NC 55 < B5A_IO1 149 | BSA_100 B5A_103 50 B5A_I02
151 | GND GND 57 B5A_[0713 151 | BSA_IO1 B5A_102 7757 B5A_[07
| 753 | GND GND ™54 v B5A_T06 153 | BOA_IO13 BSAIO7 454 B5A_T08
VCCIO8A| B8A_VCCIO B8A_VCCIO VCCIO8A = B5A_106 B5A_l08 =
BEA_TOTO 155 156 B5A_nPERSTIO] 155 156 B5A_IOT1
BBA_1OT1 157 | B8A_IO10 NC 55 ¢ B8A 101 B5A nPERSTLI| 157 | BSA_NPERSTLO BSA_IO11 45g B5A 1010
BEATO6 29| B8A_I011 B8A_IO1 1gp BEATOS T29~| BSA_NPERSTL1 B5A_1010 g5
. B8A_I06 B8A_I03 . GND GND
BBA_IO7 161 162 BBA_I02 VIN 3.3Vl 161 162 VIN 3.3V
BBA_I04 163 | B8A_IO7 B8A_I02 g7 B8A 108 e 163 | VIN VIN 54 VIR
BBA_I05 165 | B8A_104 B8A_IO8 —1gg B8A 100 165 | VIN VIN 55
57| B8A_IO5 B8A_I09 gg 67| VIN VIN 758
GND GND VIN VIN
FX10A-1685-SV FX10A-1685-SV
DGND DGND DGND DGND
VIN_3.3V
HOLE1 HOLE2
C1 C2 Hole_ 2mm  Hole_2mm
47uF 0.1uF
DGND
DGND

B3A_100
—B3A 0T

—B3A 09
—B3A 010
—B3A 011
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—B3A 013
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—B3A 015

B5A_100
—B5A 01T

—B5A 109
—B5A 1010
—B5A 011
—B5A 012
—B5A 013

B4A_TX_PO
—B4A_TX _PT,
—B4A_TX P2,
—B4A_TX P3,
—B4A_TX P4,
—B4A _TX _P5,
—B4A _TX PG,
—B4A_TX P7,
—B4A_TX P8,
~B4A_TX P9,
“B4A_TX P10,
“B4A_TX P17,
“B4A_TX P12,

B4A_RX_PO
—B4A RX_P1,
~B4A RX P2,
~B4A RX_P3,
~B4A RX P4
~B4A RX_P5,
~B4A RX_P6
~B4A RX_P7,
—B4A RX P8,
~B4A RX P9
B4A_RX P10
B4A_RX P11,
B4A RX P12,
B4A_RX P13,
B4A_RX P14,
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T BBA 010
~BBA 1011,

RGMII1_TXDO,
RGMITT_TXD1
RGMITT_TXD2
RGMITT_TXD3

RGMII1_RXDG,
RGMITT_RXD1
RGMITT_RXD?,
RGMITT_RXD3,

(> B3A_IO[15:0] 3

(> B5A_|O[13:0]

4,7

pn({ B4A_TX_P[12:0] 3

(> BBA_IO[11:1] 6

> RGMII1_RXDJ[3..0]

p({ GXB_TX_N[5:0] 6

—B3B 109
—B3B 1010
—B3B 011
—B3B 012
—B3B 013
—B3B 014
—B3B 015
—B3B 016
—B3B 017
—B3B 018
—B3B 019
—B3B 1020
—B3B 021
—B3B 1022
—B3B 1023
—B3B 1024
—B3B 1025
—B3B 1026
—B3B 1027

—B3B 1028
—B3B 1029

B4A_TX_NO,
—B4A_TX N1,
—B4A_TX N7
—B4A_TX N3
—BAA TX N4
—B4A_TX N5
—B4A_TX NG
—BAA_TX N7,
—B4A_TX _N§
—B4A_TX_NY
—B4A_TX_Nigf
B4A_TX NI

—

BAA_TX N12

B4A RX_NQ
—B4A RX_Nj
T B4A RX N2/
B4A_RX_NG
—B4A_RX N4,
—B4A_RX_N5,
—B4A_RX_N§,
—B4A_RX N7,
—B4A_RX_N§,
—B4A_RX_NY,

B4A TX CLK N
> B4A_RX_P[14:0] 3 BAA_TX CLX P 2

—

—B4A_RX_N]
B4A_RX_N
—B4A_RX_N]
—B4A_RX_N]
—B4A_RX_N]

B4A_100
—B4A 0T
—B4A 02
—B4A 103
—B4A 104
—B4A 105

—

—

—

(> B3B_|0[29:0]

(> B4A_10[5:0] 3

3,6

SPIMO_MOSI
SPIMO_CLK 5

5

HPS_GPI048
HPS_GPI049
HPS_GPIO50
HPS_GPIO51
HPS_GPIO52
HPS_GPIO53
HPS_GPIO54
HPS_GPIO55
HPS_GPIO56

(LRGNNSR NS NSNS N

:ES*GE:OS; HPS_GPIO61 5
= HPS_GPIO62 5

RGMITT_RX_CL
~RGMIT_RX_CTK
—RGMIT_MDC

B4A TX_N[12:0] 3

B4A TX CLK_N 3
B4A_TX CLK P 3

B4A_RX_N[14:0] 3

RTC BATT

HPS_nRST

JTAG_TDI

T USBT_NXT ___ «
TUSBT DIR ___«
—USBT STP__

2 RGMII1_TX_CLK 5

RGMIIM_TX_CTL 5
RGMIIT_RX_CLK 5
RGMII1_RX_CTL 5

§>RGMII17MDC 5

» RGMII1_MDIO 5
<> QsPIIO[3:0] 5

QSPI_SS0 5
QSPI_CLK 5

HPS_GPIO28 5
HPS_GPIO35 5
HPS_GPIO44 5
HPS_GPIO40 5
HPS_GPIO41 5
HPS_GPIO42 5
HPS_GPIO43 5

<> SDMMC_D[3:0] 5

SDMMC_CMD 5
SDMMC_CLK 5

<> UsB1_D[7:0] 5

HPS_GPIO0
HPS_GPIO9
USB1_CLK
USB1_NXT
USB1_DIR

USB1_STP 5
RTC_BATT 11

[N
N

SURSING NE NS

?} HPS nRST 5

JTAG_TDO 5

JTAGTRST ; JTAG_TDI 5

HPS_nPOR

GXB_TX_P[5:0] 6 S1RC_TCK

B4A RX_CLK P

~B4A RX CLK N« ;;

GXB_RX_P[5:0] 6

REFCLK_QLA P1

GXB_RX_N[5:0] 6

T JTAG_TMS ____ «

B5A_nPERSTLO
BSAﬁnPERSTL'I EE

JTAG_TRST 5
<> HPS_nPOR 57
JTAG_TCK 5,7
JTAG_TMS 5,7

B5A_nPERSTLO 7
B5A_nPERSTL1 7

B4A RX_CLK P 6
B4A_ RX CLK N 6

%O> HPS_GPIO37 5

REFCLK_QLA P1 11
REFCLK_QLA N1 11
REFCLK_QLB_P1 11
REFCLK_QLB_N1 11

%{ 1.1V_POK 12
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Cyclone V SoC Bank 3 & 4

IC1A
CYCLONE V SX BANK 3
B3A 100 Y4 Bank 3A AD4 B3A 108
B3A 101 Y8 DATA5,DIFFIO_TX_B2n 32_3\/ DATA13,DIFFIO_TX_B6n,DQ1B V10 B3A 109
B3A 102 Y5 DATA6,DIFFIO_RX_B1n,DQ1B DATA14,DIFFIO_RX_B5n,DQ1B ACH B3A 1070
B3A 103 W8 DATA7,DIFFIO_TX_B2p,DQ1B DATA15,DIFFIO_TX_B6ép,DQ1B U10 B3A 1011
B3A 104 AB4 DATAB8,DIFFIO_RX_B1p,DQ1B CLKUSR,DIFFIO_RX_B5p,DQ1B AEG B3A 1012
B3A 105 T8 DATA9,DIFFIO_TX_B4n,DQ1B PR_READY,DIFFIO_TX_B8n,DQ1B AD5 B3A 1013
B3A:|06 AA DATA10,DIFFIO_RX_B3n,DQSNn1B DIFFO_TX_B8p,DQ1B VXKl B3A:|O14
DATA11,DIFFIO_TX_B4p PR_DONE,DIFFIO_RX_B7n
B3A 107 [VE] Y11 B3A 1015
DATA12,DIFFIO_RX_B3p,DQS1B PR_ERROR,DIFFIO_RX_B7p
B3B_IO0 AE4 Bank 3B AF5 B3B_1012
B3B 101 AF4 DIFFIO_TX_B9p,DQ2B,B_WE# 3_3Va:r 25V DIFFIO_TX_B16p,DQ2B,B_CAS# AF6 B3B 1013
B3B 102 AD10 DIFFIO_TX_B9n,GND DIFFIO_TX_B16n,DQ2B,B_RAS# AF7 B3B 1014
B3B 103 AEQ DIFFIO_RX_B10p,DQ2B,B_A_ 14 DIFFIO_TX_B17p,DQ3B,B_BA_0 AGE B3B 1015
B3B 104 T11 DIFFIO_RX_B10n,DQ2B,B_A 15 DIFFIO_TX_B17n,GND AF11 B3B 10716
B3B 105 U11 DIFFIO_RX_B11p,DQS2B,B_CS# 0 DIFFIO_RX_B18p,DQ3B,B_BA_1 AF10 B3B 1017
B3B 106 AE7 DIFFIO_RX_B11n,DQSNn2B,B_CS# 1 DIFFIO_RX_B18n,DQ3B,B_BA_2 T13 B3B 1018
B3B 107 AFS DIFFIO_TX_B12p,B_A_12 DIFFIO_RX_B19p,DQS3B,B_CK T12 B3B 10710
B3B 108 AES DIFFIO_TX_B12n,DQ2B,B_A 13 DIFFIO_RX_B19n,DQSn3B,B_CK# AH3 B3B 1020
B3B 109 AFO DIFFIO_TX_B13p,DQ2B,B_A_10 DIFFIO_TX_B20p,B_A_6 AH2 B3B 1021
B3B 1070 AD11 DIFFIO_TX_B13n,DQ2B,B_A 11 DIFFIO_TX_B20n,DQ3B,B_A 7 AE12 B3B 1022
B3B 10711 AE11 DIFFIO_RX_B14p,DQ2B,B_A 8 DIFFIO_RX_B22p,DQ3B,B_A 4 AD12 B3B 1023
= DIFFIO_RX_B14n,DQ2B,B_A 9 DIFFIO_RX_B22n,DQ3B,B_A 5 AHG B3B 1024
DIFFIO_TX_B24p,DQ3B,B_A 0 AH5 B3B 1025
DIFFIO_TX_B24n,DQ3B,B_A 1 =
5CSXFC5C6U23I7N
IC1B
CYCLONE V SX BANK 4
B4A TX PO AG8 Bank 4A AH7 B4A_TX NO
B4A RX PO DIFFIO_TX_B25p,DQ4B,B_DQ_2 an RZQ_0,DIFFIO_TX_B25n —
RX_| AG13 3.3V or 2.5V
B4A_RX_N0_Ar13 | DIFFIO_RX_B26p,DQ4B,B_DQ_1 AG19 B4A TX P8
B4A RX P71 Ui4 DIFFIO_RX_B26n,DQ4B,B_DQ_0 DIFFIO_TX_B45p,DQ6B,B_DQ_22 AH19 B24A TX N8
BZA RX N7 U13 DIFFIO_RX_B27p,DQS4B,B_DQS_0 DIFFIO_TX_B45n,DQ6B,GND AE20 B4A RX P8
B4A:TX:P1 AGO DIFFIO_RX_B27n,DQSn4B,B_DQS# 0 DIFFIO_RX_B46p,DQ6B,B_DQ_21 AD20 B4A:RX:N8
B4A TX N1 AHS8 DIFFIO_TX_B28p,B_ODT_0 DIFFIO_RX_B46n,DQ6B,B_DQ_20 AF20 B4A TX PO
B4A:TX:P2 AG10 DIFFIO_TX_B28n,DQ4B,B_DQ_3 DIFFIO_TX_B48p,DQ6B,B_DM_2 AG20 B4A:TX:N9
B4A TX N2 AHO DIFFIO_TX_B29p,DQ4B,B_DQ_6 DIFFIO_TX_B48n,DQ6B,B_DQ_23 AG21 Ba4A 102
B4A RX P2 AF15 | DIFFIO_TX B29n,DQ4B,B_ODT_1 DIFFIO_TX_B49p,DQ7B,B_DQ_26 =
B4A_RX_N2_AE1s | DIFFIO_RX B30p,DQ4B,B_DQ_5 AF22  B4A RX_P9
B4A TX P3 AG11 DIFFIO_RX_B30n,DQ4B,B_DQ_4 DIFFIO_RX_B50p,DQ7B,B_DQ_25 AF21 B4A_RX_NO
B4A_TX N3 _AHA1 DIFFIO_TX_B32p,DQ4B,B_DM_0 DIFFIO_RX_B50n,DQ7B,B_DQ_24 AD23 __B4A_RX P10
BZA 100 DIFFIO_TX_B32n,DQ4B,B_DQ_7 DIFFIO_RX_B51p,DQS7B,B_DQS_3 B4A RX N10
| AH12 AE22 RX_|
DIFFIO_TX_B33p,DQ5B,B_DQ_10 DIFFIO_RX_B51n,DQSn7B,B_DQS# 3
B4A RX P3 AF17 AH21 B4A 103
B4A_RX_N3 AG16 DIFFIO_RX_B34p,DQ5B,B_DQ_9 DIFFIO_TX_B52n,DQ7B,B_DQ_27 AH23  B4A_TX P10
B4A RX P4 W14 DIFFIO_RX_B34n,DQ5B,B_DQ_8 DIFFIO_TX_B53p,DQ7B,B_DQ_30 AH22 B4A TX N10
B4A RX N2 V13 DIFFIO_RX_B35p,DQS5B,B_DQS_1 DIFFIO_TX_B53n,DQ7B,GND AG23 BZA RX P11
B4A:TX:P4 AG14 DIFFIO_RX_B35n,DQSn5B,B_DQS# 1 DIFFIO_RX_B54p,DQ7B,B_DQ_29 AF23 B4A:RX:N11
DIFFIO_TX_B36p,B_CKE_1 DIFFIO_RX_B54n,DQ7B,B_DQ_28
B4A_TX N4  AH13 AG24  B4A _TX P11
B4A TX P5 AG15 DIFFIO_TX_B36n,DQ5B,B_DQ_11 DIFFIO_TX_B56p,DQ7B,B_DM_3 AH24  B4A TX Ni1
B4A TX N5 AH14 DIFFIO_TX_B37p,DQ5B,B_DQ_14 DIFFIO_TX_B56n,DQ7B,B_DQ_31 AG26 Ba4A 104
B4A RX P5 AD17 DIFFIO_TX_B37n,DQ5B,B_CKE_0 DIFFIO_TX_B57p,DQ8B,B_DQ_34 =
B4A_RX_N5_AE17 | DIFFIO_RX_B38p,DQ5B,B_DQ_13 AE24 B4A RX P12
B4A TX P6 AH17 DIFFIO_RX_B38n,DQ5B,B_DQ_12 DIFFIO_RX_B58p,DQ8B,B_DQ_33 AE23 _B4A RX_N12
B4A TX N6 _AH16 DIFFIO_TX_B40p,DQ5B,B_DM_1 DIFFIO_RX_B58n,DQ8B,B_DQ_32 AC22 B4A RX P13
—TO7 DIFFIO_TX_B40n,DQ5B,B_DQ_15 DIFFIO_RX_B59p,DQS8B,B_DQS_4 X |
B4A_101 AF18 AC23 B4A_RX N13
DIFFIO_TX_B41p,DQ6B,B_DQ_18 DIFFIO_RX_B59n,DQSn8B,B_DQS# 4
B4A RX P6 AE19 AH26  B4A 105
B4A_RX_N6_AD19 DIFFIO_RX_B42p,DQ6B,B_DQ_17 DIFFIO_TX_B60n,DQ8B,B_DQ_35 AG28  BA4A TX P12
B4A RX P7 AA19 DIFFIO_RX_B42n,DQ6B,B_DQ_16 DIFFIO_TX_B61p,DQ8B,B_DQ_38 AH27 B4A TX Ni2
B4A RX N7 AA1S DIFFIO_RX_B43p,DQS6B,B_DQS_2 DIFFIO_TX_B61n,DQ8B,GND AF25 B4A RX P14
BaA TX P7 AG18 DIFFIO_RX_B43n,DQSn6B,B_DQS# 2 DIFFIO_RX_B62p,DQ8B,B_DQ_37 AG25 B4A RX Ni14
B4A:TX:N7 AH18 DIFFIO_TX_B44p,B_RESET# DIFFIO_RX_B62n,DQ8B,B_DQ_36 AF27 B4A:TX:CLK7P
DIFFIO_TX_B44n,DQ6B,B_DQ_19 DIFFIO_TX_B64p,DQ8B,B_DM_4 AF28  B4A TX CLK N
DIFFIO_TX_B64n,DQ8B,B_DQ_39 — =

5CSXFC5C6U23I7N

TB3AI09
TB3A 010
“B3AIOTT
TB3AIOTZ
TB3A 013
—B3A 014
“B3A 015

B4A_100

B4A_TX_PO

TBAA TX PT
“BAA TX P2
“BAA TX P3
“BAA TX PA
“BAA TX P5
“BAA TX P6
“BAA TX PT
“BAA TX P8
“BAA TX P9
—BAA_TX P10
—BAA TX P11
—BAA_TX P12

B4A_RX_PO

“BAARX PT
“BAARX P2
~BAARX P3
“BAA RX P4
~BAARX P5
“BAA RX P6
“BAA RX PT
~BAARX P8
“BAARX P9
—BAA RX P10
—BAA RX P11
—BAA RX P12
—BA4A RX P13
—BAA RX P14

(> B3A_IO[15:0] 2

<> B4A_10[5:0]

> B4A_TX_P[12:0]

e ({ B4A_RX_P[14:0]

B4A TX CLK N
BIATX CIR P ;; B4A_TX CLK N 2

B4A_TX CLK P 2

TBAATX NT
“BAATXNZ
“BAA TX N3
“BAATX N4
“BAA TX N5
“BAA TX N6
TBAA TX N7
“BAA TX N8
“BAATX NI
“BAA_TX N0
“BAA_TX NTT
“BAA_TX N12

“BAARXNT
“BAARXNZ
“BAARX N3
“BAARX NG
“BAARX N5
“BAARX N6
“BAARXNT
“BAA RX N8
“BAARX NI
~BAA_RX_N10
—BAA_ RX_NTT
“BAA RX N1Z
—BAA RX_NT3
—BAA RX N4

(> B3B_|0[29:0]

—B3B 09
—B3B 1010
—B3B 01T
—B3B 012
—B3B 013
—B3B 014
—B3B 1015
—B3B 1016
—B3B 017
—B3B 1018
—B3B 019
—B3B 1020
—B3B 1021
—B3B 022
—B3B 023
—B3B 1024
—B3B 0%

2

2 > B4A_TX_N[12:0]
B4A_TX_NO

2 e B4A_RX_N[14:0]
B4A RX_NO

2

2
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Cyclone V SoC Bank 5, 6

IC1C
CYCLONE V SX BANK 5
EEHS? m; DIFFIO_RX_R4p,DQ1R Bag_@f’,’* RZQ_1DIFFIO_TX_R1pDQ1R |AF28 B9 100
= DIFFIO_RX_R4n,DQ1R
Egﬁ{gé %g DIFFIO_TX_R7p,DQ1R
BEATOZ V16| DIFFIO_TX_R7n
B5A 105 V15 DIFFIO_RX_R8p,DQ1R
= DIFFIO_RX_R8n,DQ1R
5CSXFC5C6U23I7N
IC1D
CYCLONE V SX BANK 6
R1 240 D25 Bank 6A G28 DDR3_HPS_DMO
DDR3_HPS_AQ Cc2g | HPS_RZQ_0 15V HPS_DDR,HPS_DM_0 ["R77—DBDR3_APS DQS PO
DDR3 HPS A1 Bog | HPS_DDR,HPS_A_0 HPS_DDR,HPS_DQS_0 R{g DDR3 HPS DQS NO
DGND DDR3 APS A2 E26 | HPS_DDR,HPS_A_1 HPS_DDR,HPS_DQS# 0 J25 _DDR3 HAPS DQ0
DDR3_HPS_A3 D26 | HPS_DDRHPS_A_2 HPS_DDR,HPS_DQ_0 "5 DDR3 HPS DQT
DDR3_HPS_A4 321_| HPS_DDR,HPS_A 3 HPS_DDR,HPS_DQ_1 "F3s—DDR3 HPS DOZ
DDR3_HPS_A5 J20_| HPS_DDR,HPS_A_4 HPS_DDR,HPS_DQ_2 "537—DDR3 HPS DO3
DDR3 APS A6 26 | HPS_DDRHPS A5 HPS_DDRHPS_DQ_3 |~j26  DDR3 HPS D4
DDR3 APS A7 826 | HPS_DDRHPS A 6 HPS_DDRHPS_DQ_4 |56 DDR3 HPS DQ5
DDR3 APS A8 E26 | HPS_DDRHPS_A_7 HPS_DDR,HPS_DQ_5 [~557 —DDR3 APS DQ6
DDR3 APS A9 F25 | HPS_DDR.HPS A 8 HPS_DDR,HPS_DQ_6 "F58DDR3 HPS DQ7
DDR3-APS A0 A4 HPS_DDRHPS_A_9 HPS_DDR,HPS_DQ_7 —
DDR3_HPS_AT1 B24_| HPS_DDRHPS_A_10 P28 DDR3_HPS_DM1
DDR3_APS A2 D24 | HPS_DDRHPS A 11 HPS_DDRHPS_DM_1 "R75—DDR3 HPS DG5S P1
DDR3 APS A13 c24 | HPS_DDR,HPS_A_12 HPS_DDR,HPS_DQS_1 FR7g DDR3 HPS DQS N1
DDR3 APS A4 G23 | HPS_DDR,HPS_A_13 HPS_DDR,HPS_DQS#_1 [g55 —DDR3 HAPS DQ8
TDDR3 HPS_AT5___ F24 | HPS_DDRHPS A 14 HPS_DDR,HPS_DQ_8 "1 55— DDR3 APS DQ9
= = HPS_DDR,HPS_A_15 HPS_DDR,HPS_DQ_9 —j57 —DDR3 APS DQI0
DDR3_HPS_CK P N21 HPS_DDR,HPS_DQ_10 [~ 555 DDR3 HPS_DQIT__
DDR3_APS CK N___Nzo | HPS_DDRHPS_CK HPS_DDR,HPS_DQ_11 "y>7—DDR3 APS_DQTZ
DDR3 APS_CRE___ 128 | HPS_DDRHPS_CK# HPS_DDR,HPS_DQ_12 ["\>5— DDR3 APS_DQT3
= = Kog | HPS_DDR,HPS_CKE_0 HPS_DDR,HPS_DQ_13 28 DDR3 HPS DQ14
DDR3 HPS BAO A27 | HPS_DDR,HPS_CKE_1 HPS_DDR,HPS_DQ_14 N7 DDR3 HPS DQ15
DDR3> FPS BAT—H25 | HPS_DDR,HPS_BA 0 HPS_DDR,HPS_DQ_15 —
DDR3_APS BAZ G5 | HPS_DDRHPS BAY
DDR3_HPS nRAS A5 | = HPS_BA_
M HPS_DDR,HPS_RAS# HPS_GPI3 %
DDR3 APS nWE __E25 | HPS_DDR,HPS_CAS# HPS_GPI2 [57X
DDR3 APS ncS L2171 | HPS_DDR,HPS_WE# HPS_GPI1 W(
— T509| HPS_DDR,HPS_CS# 0 HPS_GPIO [——X
DDR3_HPS_ODT <28 | HPS_DDR,HPS_CS# 1
— Go6 | HPS_DDR,HPS_ODT_0
HPS_DDR,HPS_ODT 1
%ﬁ%ﬁm—vﬁg HPS_DDRHPS DM 2 21508 HPS_DDR HPS_DM 4 5525
DDR3 APS DQs N2 T1s | HPS_DDR,HPS_DQS_2 HPS_DDR,HPS_DQS_4 W(
DDR3>FPS DaTs— N24| HPS_DDR,HPS_DQS# 2 HPS_DDR,HPS_DQS# 4 55X
DDR3 APS D17 N25 | HPS_DDR,HPS_DQ_16 HPS_DDR,HPS_DQ_32 525X
DDR3 APS D18 728 | HPS_DDR,HPS_DQ_17 HPS_DDR,HPS_DQ_33 m(
DDR3 FPS Do U2 | HPS_DDR.HPS_DQ_18 HPS_DDR,HPS_DQ_34 [—755
DDR3 APS D20 N26 | HPS_DDR,HPS_DQ_19 HPS_DDR,HPS_DQ_35 [/ X
DDR3 APS pa21  N27 | HPS_DDR,HPS_DQ_20 HPS_DDR,HPS_DQ_36 [55X
DDR3 APS D22 R27 | HPS_DDR,HPS_DQ_21 HPS_DDR,HPS_DQ_37 [aE>7<
DDR3 APS D23 vz7 | HPS_DDR,HPS_DQ_22 HPS_DDR,HPS_DQ_38 @
= = HPS_DDR,HPS_DQ_23 HPS_DDR,HPS_DQ_39
DDR3_HPS DM3  AB28
DDR3_APS _DQS P3 U19 | HPS_DDRHPS_DM_3 V24
DDR3 APS DQS N3 7120 | HPS_DDR,HPS_DQS_3 HPS_GPI13 @
DDR3> FPS D2 Rog | HPS_DDR,HPS_DQS# 3 HPS_GPI12 15
DDR3 FPS Da25— Ro5 | HPS_DDR.HPS_DQ_24 HPS_GPI11 75
DDR3 APS DQ26  AAzs | HPS_DDR,HPS_DQ_25 HPS_GPI10 [y X
DDR3 APS D27 w26 | HPS_DDR,HPS_DQ_26 HPS_GPI9 [y2g X
DDR3 APS D28 R24 | HPS_DDR,HPS_DQ_27 HPS_GPI8 [T X
DDR3 APS DQ29 7124 | HPS_DDR,HPS_DQ_28 HPS_GPI7 17X
DDR3 FPS Da30— Va7 | HPS_DDR.HPS_DQ_29 HPS_GPI6 [z <
DDR3 APS D31 AAz7 | HPS_DDR,HPS_DQ_30 HPS_GPI5 [Rog X
— HPS_DDR,HPS_DQ_31 HPS_GPI4 [——X
HPS_DDR,HPS_RESET# V28 Rz 2 %

5CSXFC5C6U23I7N

DDR3_HPS_nRESET

10

DDR3_HPS_DQO

DDR3_APS DQT
DDR3 APS DQZ
DDR3_APS DQ3
DDR3_APS DQ4
DDR3_APS DQ5
DDR3_APS DQ6
DDR3_APS DQ7
DDR3_APS DQ8
DDR3_APS DQ9
DDR3_HPS_DQ10
DDR3_APS_DQ1T
DDR3_HPS _DQ1Z
DDR3_HPS_DQ13
DDR3_APS_DQ14
DDR3_HPS_DQ15
DDR3_HPS_DQ16
DDR3_HPS_DQ17
DDR3_HPS_DQ18
DDR3_HPS_DQ19
DDR3_HPS_DQ20
DDR3_HPS_DQ21T
DDR3_HPS_DQ22
DDR3_HPS_DQ23
DDR3_HPS_DQ24
DDR3_HPS_DQ%5
DDR3_HPS_DQ%6
DDR3_HPS_DQ27
DDR3_HPS_DQ28
DDR3_HPS_DQ29
DDR3_HPS_DQ30
DDR3_HPS_DQ31T

DDR3_HPS_BAO
DDR3 APS BAT
DDR3 APS BAZ

—>

—

DDR3_HPS_DQ[31..0]

DDR3_HPS_BA[2..0]

10

B5A_100

<>B5A_I0[13:0] 2,7

DDR3_HPS CK_P 10
DDR3_HPS CK_ N 10
DDR3_HPS_CKE 10

DDR3_HPS_CKE

DDR3_HPS CK_P
DDR3 HPS CK N %

DDR3_HPS nRAS
DDR3_HPS_nCAS
DDR3_HPS_nWE
DDR3_HPS_nCS

DDR3_HPS nRAS 10
DDR3_HPS nCAS 10
DDR3_HPS nWE 10
DDR3_HPS nCS 10

DDR3_HPS ODT >  DDR3_HPS_ODT 10

10 p—
DDR3_HPS A0
DDR3 APS AT
DDR3 APS A2
DDR3 APS A3
DDR3 APS A4
DDR3 APS A5
DDR3 APS A6
DDR3 APS A7
DDR3 APS A8
DDR3 APS A9
DDR3 APS_AT0
DDR3 APS _ATT
DDR3 APS AT2
DDR3 APS_AT3
DDR3 APS_AT4
DDR3 APS A5

DDR3_HPS_A[15.0] 10

(> DDR3_HPS_DQS_P[3..0] 10

DDR3_HPS DQS_P0
DDR3_HPS_DQS P71,
DDR3_HPS_DQS _P?,
DDR3_HPS_DQS _P3,

(> DDR3_HPS_DQS_N[3..0] 10
DDR3_HPS DQS N0
DDR3_HAPS_DQS N7
DDR3_HAPS_DQS N2
DDR3_HAPS_DQS N3,

pum>>  DDR3_HPS_DM[3..0] 10
DDR3_HPS_DMO0
~DDR3_HPS_DMT
~DDR3_HPS_DMZ

—DDR3_HPS _DM3
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Low : fast

POR

high : standard POR

Cyclone V SoC Bank 7

HPS_PORSEL:internal pull-doun

UARTO_TX
= >

UARTO_TX 2

IC1E ,%é'ngéix UARTO_RX 2
CYCLONE V_SX BANK 7 T2C0_SDA >> 12C0_SCL -~ 2,11
HPS_nRST A23 SPIMO_550 ><>>SIF?|$\;/|%*SS%A0 22,11
APS_nPOR F19 | HPS_nRST Bank 7A c16 UARTO_TX SPIMO_MISO .
TTEG HPSTO0 25| HPS_nPOR 33y CANO_TX,CLKSELO,UARTO_TX,SPIM1_SS0,HPS_GPIO66 [g1g UARTORX GV < SPIMO_MISO 2
33V —= HPS_TDO CANO_RX,UARTO_RX,SPIM1_MISO,HPS_GPIO65 g1g 1900 SCL =EVOCIR SPIMO_MOSI 2
T JTAG_TMS c23 12C0_SCL,UART1_TX,SPIM1_MOSI,HPS_GPIO64 [~g7g 7200 SDA HPS CLRA SPIMO_CLK 2
TAGTCR %79 HPS_TMS 12C0_SDA,UARTT_RX,SPIM1_CLK,HPS_GPIO63 HPSCPIO62 TPa—TRD >2 HPS_CLK1 11
R127. 10Kk —JTAG-TRST G5 HPS_TCK UARTO_TX,CLKSEL1,CANG_TX,SPIM1_SS1,HPS_GPIO62 [a17 HPS—GPIOET - HPS_CLK2 11
JTAG HPS TDI Bo5| HPS_TRST UARTO_RX,CANO_RX,SPIM0_SS1,HPS_GPIO61 [~J77 SPIVO. 530 HPS_GPIOD
R3 1K E1g| HPS_TDI SPIM0_SS0,BOOTSELO,CAN1_TX,UART1_RTS,HPS_GPIO60 [g57g SEIMO-MISO TPE—CPT0S HPS_GPIOO 2,11
PSR £20-| HPS_PORSEL SPIMO_MISO,CAN1_RX,UART1_CTS,HPS_GPIO59 &= SEIMOMOST - HPS_GPIO9 2
TPS—oTRD D20 HPS_CLK1 SPIMO_MOSI,12C1_SCL,UARTO_RTS,HPS_GPIO58 75 SPIMO-CLR HPS_GPIO28 2
= HPS_CLK2 SPIMO_CLK,[2C1_SDA,UARTO_CTS,HPS_GPIO57 [~57g PS CPIO%E HPS_GPIO35 2
HPS GPIO48 21 TRACE_D7,SPIST_MISO,12C0_SCL,HPS_GPIO56 79 APS—GPIO55 HPSGPIO7T HPS_GPIO40 2
TIPS —GPIO9 As7—| TRACE_CLKHPS_GPIO48 TRACE_D6,SPIST_SS0,12C0_SDAHPS_GPIO55 |15 HPS—GPIOA TPa—aPO1s HPS_GPIO41 2
HPS—GPIO50 557| TRACE_DO,SPISO_CLK,UARTO_RX,HPS_GPIO49 TRACE_D5,SPIS1_MOSI,CANT_TX,HPS_GPIO54 [~z HPS—GPIO53 TPa—aPTOas HPS_GPIO42 2
HPS—GPIOST A57| TRACE_D1,SPISO_MOSILUARTO_TX,HPS_GPIO50 TRACE_D4,SPIST_CLK,CAN1_RX,HPS_GPIO53 [gig HPSGPIO52 T HPS_GPIO43 2
= TRACE_D2,SPISO_MISO,12C1_SDA HPS_GPIO51 TRACE_D3,SPIS0_SS0,12C1_SCL,HPS_GPIO52 - - HPS_GPIO44 2
RGMII1_RXD1 A11 J15 RGMII1_TX_CLK HPS_GPIO48 2
RGMITRYX IR T2 NAND_DQ6,RGMII1_RXD1,USB1_D7,HPS_GPIO25 g, 78 NAND_ALE,RGMII1_TX_CLK,QSPI_SS3,HPS_GPIO14 [-575 ROMITRYDZ HPS_GPIO49 2
RCMIT TS CTC AT5—| NAND_DQ5,RGMII1_RX_CLK,USB1_D6,HPS_GPIO24 53y NAND_DQ7,RGMII1_RXD2,HPS_GPIO26 x5 RGMITRYXDS HPS_GPIO50 2
RGMITRXCTC T15| NAND_DQ4,RGMII1_TX_CTL,USB1_D5HPS_GPIO23 i NAND_WP,RGMl1_RXD3,QSPI_SS2,HPS_GPIO27 515 HPS GPIO28 HPS_GPIO51 2
RCMITTMGE A75-| NAND_DQ3,RGMII1_RX_CTL,USB1_D4,HPS_GPI022 NAND_WE,BOOTSEL2,QSPI_SS1,HPS_GPIO28 [3 aSPT 100 HPS_GPIO52 2
RGMITT—MDIS =16-| NAND_DQ2,RGMII1_MDC,12C3_SCL,HPS_GPIO21 QSPI_l00,USB1_CLK,HPS_GPIO29 Mg QSPLIOT HPS_GPIO53 2
RGMITRYXD0 A14—| NAND_DQ1,RGMII1_MDIO,12C3_SDA HPS_GPI020 QSPI_I01,USB1_STP,HPS_GPIO30 a7 3SPI07 HPS_GPIO54 2
RGMIT—TXD3 5771 NAND_DQO,RGMII1_RXDO,HPS_GPIO19 QSPI_102,USB1_DIR,HPS_GPIO31 [~ g 3SPI03 HPS_GPIO55 2
RGMIT—TXDS A75-| NAND_RB,RGMII1_TXD3,USB1_D3,HPS_GPIO18 QSPI_103,USB1_NXT,HPS_GPIO32 x5 QSPISS0 HPS_GPIO56 2
RGMIT—TXDT J74| NAND_RE,RGMII1_TXD2,USB1_D2,HPS_GPIO17 QSPI_SS0,BOOTSEL1,HPS_GPIO33 [~517 QSPICIR HPS_GPIOB1 2
RGMIT—TX00 A75| NAND_CLE,RGMII1_TXD1,USBT_D1,HPS_GPIO16 QSPI_CLK HPS_GPIO34 517 HPS GPIOS HPS_GPIO62 2
= NAND_CE,RGMII1_TXD0,USB1_D0,HPS_GPIO15 QSPI_SS1,HPS_GPIO35 =
SDMMC_D3 BY D14 SDMMC_CMD
<DNVVC D0 571 SDMMC_D3,USBO_NXT,HPS_GPIO47 Bank 70 SDMMC_CMD,USB0_DO,HPS_GPIO36 a5 PSS GRIoa7
=DVINC—CLR 55| SDMMC_D2,USB0_DIR,HPS_GPIO46 33V or 25V SDMMC_PWREN,USBO_D1,HPS_GPIO37 [-513 SDVIC D0
TIPS GPIoAA 572 SDMMC_CLK,USBO_STP,HPS_GPIO45 i : SDMMC_DO,USBO_D2,HPS_GPIO38 [ g5 <DVVC DT
TIPS —GPIOT3 51| SDMMC_CLK_IN,USBO_CLK,HPS_GPI044 SDMMC_D1,USBO_D3,HPS_GPI039 (13 PS GRIOA0
TIPS —GPIOTS 72| SDMMC_D7,USB0_D7,HPS_GPIO43 SDMMC_D4,USBO0_D4,HPS_GPIO40 |4 HPS—GPIOAT
= SDMMC_D6,USB0_D6,HPS_GPI042 SDMMC_D5,USB0_D5,HPS_GPIO41 - —({ RGMII1_RXD[3.0] 2
USB1_D6 c7 cs USB1_D4 RGMII1_RXDO
USET D% 52| RGMIIO_MDC ,USB1_D6,12C2_SCL,HPS_GPIO7 Bank 7D RGMII0_RXDO,USB1_D4,HPS_GPIO5 &7 USET D3 ROMITTRXDT—
USET D7 F2—| RGMIIO_MDIO,USB1_D5,12C2_SDA,HPS_GPIO6 33V or 25V RGMIIO_TXD3,USB1_D3,HPS_GPI04 [&g USET DD ROMITT—RXDZ—
USETCIR G4 RGMIIO_RX_CTL,USB1_D7,HPS_GPIO8 i : RGMIIO_TXD2,USB1_D2,HPS_GPIO3 gz USET DT ROMITTRXD3—
USETNYT D& RGMIIO_RX_CLK,USB1_CLK,HPS_GPIO10 RGMIIO_TXD1,USB1_D1,HPS_GPIO2 [~g1g USET D0 —
USET DR E2—| RGMII0_RXD3,USB1_NXT,HPS_GPIO13 RGMII0_TXD0,USB1_DO,HPS_GPIO1 &7 HPS GPIGO —>> RGMII_TXD[3.0] 2
USETSTP 55| RGMIIO_RXD2,USB1_DIR HPS_GPIO12 RGMII0_TX_CLK,HPS_GPIOO g HPS—GPIO0 RGMI TXDO
= RGMII0_RXD1,USB1_STP,HPS_GPIO11 RGMIIO_TX_CTL,HPS_GPIO9 = RGMIT—TXD1
RGMITT_TXD2
3.3V 5CSXFC5C6UZ3ITN RGMITT_TXD3
N N WEGM:H,%,C% RGMII_TX_CLK 2
! o ¥ ¥ — RGMIIM_TX_CTL 2
ot Mount S ROWIT_WOC KoM s
RGMITTRX CIK » RGMIIT_MDIO 2
= RGMII1_RX_CLK 2
3.3V S & & QSPI for HPS 33V BSELO CSELO RGMITT_RX CTL RGMII1_RX_CTL 2
14 [ | -
CN3 IC2 3.3V 3.3V
1 JTAG_TCK QSPI_CLK B2 [ Voo B4 _ R9 10K R10
7 QSPILI00 D3 SPIMO_SS0 UARTO_TX NoMount ,
3 JTAG_TDO QSPT_101 D2 | PQO ! ! (> QSPI_I0[3:0] 2
Z QSPT 102 c4 | bat c3 ca4 QSPI_100
5 JTAG_TMS QSPI 103 D4 BVQVQ?%ZOLD 0.1uF 4.7uF QSPI_I01
6 KDZ HPS_nRST QSPI_SS0 c2 ] s n o DGND DGND _GS_O—EH_E,
T QSPLIO3
vss —__QSPISS0_
:§ BAT54HT1G 3.3V Y3l - CSELA1 PT_SS0 QsPl S50 2
JTAG_TDI C5 BSEL1 QSPI_CLK —
RFU QSPI CLK 2
L <221 \c RFU |21 33V
A3 D5 DGND 3.3V R14 )
NoMount X—a5 | RFU RFU 7 X SWA1 HPS_GPIO62 NoMaant p((>> SDMMC_D[3:0] 2
R13 X—g7| RFU RFU Fg57—X
D1 ow B1 E2 3 __R16 10K 1K SDMMC_DO
R15 HPS nPOR K1 *—B5 | RFU RFU 3¢ ——SDMMC DT _
JTAG /77 1K K SCcr| RV RFU I"Eg ¢ QsPI SS0 2 ___SDMMC D2
DGND A1 3| RRU RFU "g5 ¢ DGND —__SDMNIC D3 _
4 RFU RFU [——x o I 1K SDMMC_CLK SDMMC_CLK 2
HPS nRST K2 MT25QL512ABBBE12-08IT SDMMC_CMD >8§ SDMMC_CMD 2
DGND CJS-1200TA —
SDMPO340LAT-7-F DGND UsB1 GLK HPS_GPIOS7 > HPS_GPIO37 2
USETNXT USB1 CLK 2 B
— K USBINXT 2
ngl,ngR; & USB1_DIR 2
BSEL2 — >§ USBT_STP 2
33V <> UsB1_D[7:0] 2
R19 10K JTAG_TDO USB1_D0
HPS_GPIO28 JTAG_TDI > ﬂﬁg’%s 22
ﬂﬁgﬁ'g& g ; JTAG_TMS 2,7
JTAG_TDI 0 JTAG_HPS_TDI JTAG_TRST 7 A Sk 27
DGND -
JTAG_HPS_TDO 0 JTAGFPGATDl /i £pGa TOI :nggsg; 4 HPS nRST 2
- HPS_nPOR 27
7 JTAG_FPGA TDOYy—JTAGFPGA TDO R23 0 JTAG_TDO
BSEL1| H| QSPI Boot KONDO ELECTRONICS INDUSTRY CO., LTD.
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Cyclone V SoC Transceivers & Clocks

GXB_RX_P0

AF2

IC1F

CYCLONE V SX Transceiver

GXB_RX_NO

AF1

GXB_RX_LOp,GXB_REFCLK_LOp

GXB_RX_P1

AB2

GXB_RX_LOn,GXB_REFCLK_LOn

GXB_RX_N1

AB1

GXB_RX_L1p,GXB_REFCLK_L1p

GXB_RX_P2

GXB_RX_L1n,GXB_REFCLK_L1n

GXB_RX_N2

V1

GXB_RX_L2p,GXB_REFCLK_L2p

REFCLK_QLA PO V5

GXB_RX_L2n,GXB_REFCLK_L2n

REFCLK_QLA _NO V4

REFCLKOLp

GXB_RX_P3

REFCLKOLn

GXB_LO

GXB_TX_LOp
GXB_TX_LOn
GXB_TX_L1p
GXB_TX_L1n
GXB_TX_L2p
GXB_TX_L2n

GXB_TX_P0O

GXB_TX_NO

GXB_TX_P1

GXB_TX_N1

GXB_TX P2

GXB_TX_N2

GXB_RX_N3

GXB_RX_L3p,GXB_REFCLK_L3p

GXB_RX_P4

GXB_RX_L3n,GXB_REFCLK_L3n

GXB_RX N4

GXB_RX_L4p,GXB_REFCLK_L4p

GXB_RX_P5

GXB_RX_L4n,GXB_REFCLK_L4n

GXB_RX_N5

GXB_RX_L5p,GXB_REFCLK_L5p

REFCLK_QLB_P0

GXB_RX_L5n,GXB_REFCLK_L5n

REFCLK_QLB_NO

REFCLK1Lp

GXB_L1

GXB_TX_L3p
GXB_TX_L3n
GXB_TX_L4p
GXB_TX_L4n
GXB_TX_L5p
GXB_TX_L5n

RREF_TL

GXB_TX_P3

GXB_TX_N3

GXB_TX P4

GXB_TX_N4

GXB_TX_P5

GXB_TX_N5

REFCLK1Ln

5CSXFC5C6U23I7N

DGND

IC1M

R24
2K

CAD Note:

Place resistor near
RREF_TL pins.

Route away frm aggressor

GXB_RX_P0
—GXBRXPT
—GXBRXPZ
—GXBRXP3
—GXBRX P4
—GXBRXP5

GXB_RX_NO
“GXBRXNT
“GXBRXNZ
“GXBRXN3
—GXBRX N4
“GXBRX N5

GXB_TX_P0
—OGXBIXPT
—OGXB X P2
—GXB IXP3
—GXB IX P4
—GXB IXP5

GXB_TX_NO
—OGXBIXNT
—OGXBTX N2
—GXB TX N3
—GXB IX Nd
—GXB TX N5

REFCLK_QLA PO

pn({ GXB_RX_P[5:0] 2

(. GXB_RX_N[5:0] 2

> GXB_TX_P[5:0] 2

> GXB_TX_N[5:0] 2

REFCLK_QLA _NO
REFCLK_QLB_P0

REFCLK_QLA PO 11
REFCLK_QLA NO 11

REFCLK_QLB_NO

CREFCLK_QLB_PO 11

REFCLK QLB NO 11
REFCLX OUT K REFCLK OUT 11
CYCLONE V SX Clocks
B3B_1028 V11 Bank 3B B4A_RX CLK P
= CLKOp,FPLL_BL_FBp,DIFFIO_RX_B15p an e B4A_RX CLK P 2
B3B 1029 W11 3.3V or 25V B4A_RX CLK N S
CLKON,FPLL_BL_FBn,DIFFIO_RX_B15n AGS  B3B 1026 B4A RX CLK N 2
FPLL_BL_CLKOUTO,FPLL_BL_CLKOUTp,FPLL_BL_FB,DIFFIO_TX_B21p,B_A 2 Az —B38-1027 FPGA LED
FPLL BL_CLKOUT1,FPLL BL CLKOUTn,DIFFIO_TX_B21n,B_A 3 — — > FPGA_LED 11
CLIC Som 0C1 V2 | o O1FFIO Rx 8230 L, e >2 CLK_50M_OSC1 11
= CLK1n.DIFFIO_RX_B23n Sl CLK_50M_OSC2 11
B4A RX CLK P Y13 Bank 4A
B4A_RX CLK_N_AA13 | CLK2p.DIFFIO_RX B31p 33V or 25V
CLK2n.DIFFIO_RX_B31n
CLK 50M OSC2 Y15
72| CLK3p,DIFFIO_RX_B39%p
SBA1S 1 £l K3n DIFFIO_RX B39n >
B3B_I0[29:0] 2,3
B3B_1026
REFCLK_OUT D12 Bank 8A
BSA 101 C12 | CLK7p.DIFFIO_RX T1p 3.3V or 25V
CLK7n,DIFFIOiRX7T1n D8 B8A 108
FPLL_TL_CLKOUT1,FPLL_TL_CLKOUTn,DIFFIO_TX_T4n [~Eg BEATO9
BSA 102 E11 FPLL_TL_CLKOUTO,FPLL_TL CLKOUTp,FPLL_TL_FB,DIFFIO_TX_ T4p —
BEATO3 5T1| CLK6p,FPLL_TL_FBp,DIFFIO_RX_T9p
— CLK6n,FPLL_TL_FBn,DIFFIO_RX_T9n Hs BSA 1010
B8A_lO4 L9 GND ["Hg—BBA 071
BBA_IO5 L70 | GND GND
GND oD L4 R137 0
NoMountI
B8A 106 K8 DGND
BBA_O7 g | GND
GND (> BBA_IO[11:1] 2

5CSXFC5C6U23I7N

T BBA 1010
T BBA_IOT1

KONDO ELECTRONICS INDUSTRY CO., LTD.
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QSPI for FPGA

Cyclone V SoC Configuration

2,5 JTAG_TMS

2,5 JTAG_TCK
5 JTAG_FPGA_TDI
5 JTAG_FPGA_TDO

IC1G

CYCLONE V SX Configuration

T™MS
TCK
TDI

TDO

Bank 3A
3.3V

<>B5A_I0[13:0] 2,4

B5A_107
B5A 108
B5A_109
B5A_[070
B5A 1071
B5A 1012
B5A 1013

3.3V 3.3V
AA8
T o IC4 o DCLK
T T vee C D3 AD7
DQO (55 ACE | AS_DATA0,ASDO,DATAQ
DQ1 7 AGE | AS_DATA1,DATAT 33V
nW/DQ2 5z ABG | AS_DATA2,DATA2 T
DQ3/MHOLD [¢5 AAG | AS_DATA3,DATA3
nS nCSO,DATA4 eo e
Vss 4 [
Ad c | c
- nRESET Bank 5A é é
A2 3.3V AE26  B5A_1010
BGND D5 | RFU NC [Faz3—< PR_REQUEST DIFFIO_TX_R1n,DQ1R [FaAp2s B5A TOT1 2 2 .
X—= RFU RFU X CvP_CONFDONE,DIFFIO_TX_R3n,DQ1R = e MSEL[4:3]
= A5 Y19 _ B5A [012
»—E7 RFU RFU g7 CRC_ERROR,DIFFIO_RX_R2n i in i An in w2
X——=5— RFU RFU gz—X
E3 B5 B5A_IO7 AB23 W15  B5A_nPERSTL1 4 = 1
>X——=5 RFU RFU F&—X = DEV_CLRn,DIFFIO_TX_R5n,DQ1R nPERSTL1,DIFFIO_RX_R6n,DQSN1R — T
E4 C1 B5A_108 AC24 Y16 BB5A_nPERSTLO 3 2
»—f& RFU RFU &3 DEV_OE,DIFFIO_TX_R5p nPERSTLO,DIFFIO_RX_R6p,DQS1R =
»<— |RFU RFU —X B5A_I09 AA20 AE25 BS5A_1013 RINER
MT25QL256ABABET21SIT TR 3'—?—\/ = INIT_DONE,DIFFIO_RX_R2p nCEO,DIFFIO_TX_R3p,DQ1R = SIRIBIEIR TDAOZHOSB1R/— 7
F7 K9 MSEL4
1 Sgi 82 Hg | "CONFIG Bank 9A MSEL4 g MgELB DGND
° nSTATUS MSEL3
R33 0K J8 | 22 A o G6 MSEL2 R34
3.3V 3.3V NF_DONE 33V M SE'-Z HO MSEL1 R35 NoMount
T T MSEL1 =1 MSELO R36 —
6 MSELO
nCE /— 7
R133 R37 DGND
10K 10K DGND 5CSXFC5C6U23I7N AS Mode x1/x4 : VecPGM = 3.3V
3.3V NoMount JTAG : VccPD = VCCIO = 3.3V
B Ic18
5 1 R128 0 CROM nRESET MSEL[4..0] : 10010
SUB HPS nPOR 25 onfiguratiom mode : Active Serial x
4 3 R130 0 NoMount B5A_nPERSTLO B5A NPERSTLO 2 POR Delay : Fast
C256 GND  N.C. R131 0__NoMount B5A_nPERSTLI Akl LED(Green) y:
0.1uF BD4830FVE - MSEL[4..0] : 01010
LED1 3-_?_\’ Configuratiom mode : Fast Passive Parallel x32
\\K R38 330 POR Delay : Fast
DGND

SML-P13FTT86R

TR1
RUMO001L02T2CL

DGND

KONDO ELECTRONICS INDUSTRY CO., LTD.
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Cyclone V SoC Power

IC1H
1.1V 3.3V
CYCLONE V SX Power
J11 AA10 VCCIO3B4A_PD VCCIO3B4A 2.5VOUT
13| vee VCCPD3A [————
vCC
K15 AA14 R135 0
L1 | VCC VCCPD3BAA ["ApT3 | SRR 0
T12 | VCC VCCPD3B4A —AH76 NoMount 2.5V0UT  VCCIO3B4A
T vee VCCPD3B4A [FAB1g
| vec VCCPD3B4A [FApa1
Vs vee VCCPD3B4A MaDs =1 3.3v
vCC VCCPD3B4A :
M15 T
Mg_| VCC Y21
o] Vee VCCPDS5A [———
N11 | VCC W19 VCCIO8A_PD VCCIO8A 2.5VOUT
N12 xgg NC ﬂDGND T
N14 E10 R164 A A 0 I
No | YOO VCCPD8A 3.3V “TRi6 0
P11 Y10
513 VCC VCCPGM [apza J NoMount
514 VCC VCCPGM 7o
P15 | VCC VCCPGM M= 5 5V FPGA_FILT
R0 | VCC D7 g
RT5| vVee VCCBAT
vCC
R14 AC21
Rg| VCC VCC_AUX [ags
w15 VCC VCC_AUX [FABTE
T9-| vce VCC_AUX [£75
Uze| vee VCC_AUX |5
vee VCC_AUX 2.5V_HPS_FILT
VCC_AUX_SHARED |2 J
A2 K5
*—g5- DNU VCCA_FPLL [p7
W DNU VCCA_FPLL 7
T4 | DN VCCA_FPLL [yE
553 DNU VCCA_FPLL [z
*E7> DNU VCCA_FPLL [—5a57
== DNU VCCA_FPLL
5CSXFC5C6UZITN
IC1K IC1L
CYCLONE V SX CYCLONE V SX
GND GND
F23 B3 K12 P5
£33 GND GND g2 "1 GND GND [~pg
551 GND GND [g7 "] GND GND &
£ GND GND ¢ "20-| GND GND [RT7
GND GND GND GND
AT0 cii K3 R13
25| GND GND &5 "] GND GND [Rtz
ZAT| GND GND &5 1 GND GND [R7
GND GND GND GND
AATT D10 13 R3
Ao GND GND [p713 1= GND GND [Rg
AR5 GND GND [p7s 17| GND GND |75
ARG GND GND b3 T7o-| GND GND 17
aBo2—| GND GND &7 5 GND GND 3
GND GND GND GND
AB27 SE 24 Ut
AE5| GND GND [E» 57 GND GND 713
ACT| GND GND [E57 =5 GND GND 777
2G| GND GND [~E5g T2 GND GND 1
GND GND GND GND
AC3 E27 M10 U20
AD14_| GND GND 7F3 Mi1_| GND GND 524
AD22 | GND GND "Fg Mi4_| GND GND 557
D] GND GND |3 e GND GND 75
AD3| GND GND [~&7 20| GND GND [z
D5 | GND GND &> 5| GND GND [~ig
GND GND GND GND
AD8 G3 M8 V3
AET| GND GND 77 N7 GND GND [vg
GND GND GND GND
AE16 H15 N13 V9
AETs | GND GND (73 NTe| GND GND [
AE>| GND GND (25 NT7| GND GND [~w7E
AE5| GND GND (o7 NTo| GND GND [~w1s
GND GND GND GND
AF24 F27 N2 W2
A3 GND GND [55 N3 GND GND w3
261 GND GND [ N4 GND GND [~z
GND GND GND GND
AG17 2 P10 Y12
AGo—| GND GND [-J5 51| GND GND (V1%
GND GND GND GND
AG27 J5 P16 Y20
AG5| GND GND [-J3 515 GND GND [voz
AG—| GND GND 77 526 GND GND [~v5
GND GND GND GND
AHT0 W21 P25 V26
AF20| GND GND [~w5p 531 GND GND [~57
575 GND GND [~z GND GND
B17 | GND GND ["wg 5CSXFC5C6UZITN
B20 | GND GND ["#p76
Bo2 | GND GND [~AAZ6 /77 /77
B25 | GND GND |"AB25 DGND DGND
57| GND GND
GND
5CSXFC5C6U23I7N /77
/77 DGND
DGND

VCCIO7C7D 2.5VOUT

VCCIO7C7D 2.5VOUT

IC1I
3.3V CYCLONE V SX Power
T
AA5
* —wg | VCCIO3A 3.3V
VCCIO3B4A_IO —AEs| VCCIO3A 3\
VREFB3ANO
AC25__
S2 S P oo 45
AET0 ACZ26
R151\/\/\/N—Om!)um AET3| VCCIO3B VREFB5ANO
AGa] VCCIOo3B W25
VCCIO3B NC
AF12 AA25 VCCIO8A_IO VCCIO8A 2.5VOUT
VREFB3BNO NC '/—)7DGND T
AA16 E7
AE>7| VCCIO4A VCCIOBA [5g R g
AETA| VCCIO4A VREFBBANO N
AETo | VCCIO4A
VCCIO4A
AG12
2G| VCCIO4A DGND
AFTe| VCCIO4A
AFE—| VCCIO4A
W13 VCCIO4A
AETE | VCCIO4A
VREFB4ANO
DGND 5CSXFC5C6UZ3ITN
IC1J
1.1V _FILT CYCLONE V SX
Transceiver & HPS Power 11V_FILT
M5 L4
N5 | VCCE_GXBL VCCL_GXBL IJJ
RE—| VCCE_GXBL VCCL_GXBL 2.5V FPGA FILT
—2—| VCCE_GXBL M4
VCCE_GXBL VCCH_GXBL [gg
VCCH_GXBL 33V
1.1V T
c20
VCCIO7A_HPS |2
u21 | D18 )
77| Ve HPs VCCIO7A_HPS 3
Li6 | VCC HPS B13
VCC_HPS VCCIO7B_HPS )
18 2 2 F14
wii7| VCC_HPS VCCIO7B_HPS VCC—|—'O7C7DJO
Mig_| VCC_HPS B10 R156 0
79| VCC_HPS VCCIO7C_HPS ) o o .2 5
N6 | VCC_HPS D6 NoMount
78| VCC_HPS VCCIO7D_HPS [-gg—*
517 VCC_HPS VCCIO7D_HPS
P19 | VCC_HPS D19
1385V VCC_HPS VREFB7A7B7C7DNO_HPS ﬂ
c25 K21
L G597 VCCIOBA_HPS VCCPDBAGB_HPS [g57 OGN
57— VCCIOBA_HPS VCCPDBAGB_HPS [ing
&oa] VCCIOBA_HPS VCCPDBAGB_HPS |7 2.5V0UT
F51| VCCIOBA_HPS VCCPD6A6B_HPS |5z T
T56-| VCCIOBA_HPS VCCPD6ABB_HPS
VCCIOBA_HPS
VREF_HPS_DDR3 228 1 VCCIOB6A_HPS VCCPD7A_HPS |22 33V
VECIOBA_HPS E17 T VCCIo7C7D_PD
H28 | VREFB6ANO_HPS VCCPD7B_HPS o -
AD27 E14
VCCIOBB_HPS VCCPD7C_HPS 2158 9
P27 R159 0
T21 | VCCIO6B_HPS E13 NoMount
VCCIOBB_HPS VCCPD7D_HPS
125 2.5V_HPS_FILT
UTs—| VCCIOBB_HPS o3
W27 VCCIOBB_HPS VCCPLL_HPS Ty
T57 VCCIO8B_HPS F22 T
VREFB6BNO_HPS VCCRSTCLK_HPS [—j5g—=1
VCCRSTCLK_HPS [———

5CSXFC5C6U23I7N
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3

(7L (LA (7L (7B (XU (i (e
—lTOUF —17.7uF —B'IuF —IE.'NF —IE.'NF —IE.'NF —IE.'NF

(LA (< (<IN (ZCR (TSI (e (2
—|€.1uF —B'IuF —B'IuF —IE.'NF —IE.'NF —IE.'NF —IE.'NF

IG5 _JC5T _Jc [ e Jes ]css
—|€.1uF —B'IuF —B'IuF —IE.'NF —IE.'NF —IE.'NF —IE.'NF

—|C6T _|C62 _|C6s _|C64 _|Cbb _|C66 _|C67
—|€.1uF —B'IuF —B'IuF —IE.'NF —IE.'NF —IE.'NF —IE.'NF

1.4V DGND

C85 C86 Cc87 C88 C89 C90 C91
10uF l4.7uF lO.'IuF lO.'IuF lO.'IuF lO.'IuF _E.'IUF

C105 C106 C107 C108 C109 C117
0. 1uF lO.'IuF lO.'IuF lO.'IuF lO.'IuF lO.'IuF

/77

DGND

11V _FILT

_]E'ISO _]E131 _]E'ISZ _]E'ISS _]E134 _]E'ISS _]E'ISG C137
—lTOUF —17.7uF —IE.'NF —B'IuF —IE.'NF —IE.'NF —IE.'NF —IE.'NF

DGND

Cyclone V SoC Capacitor

2.5VOUT

(SR (AL (LA (1L (I (L (o7
—lTOUF —17.7uF —B.wF —B.wF —B.wF —B.wF —B.wF —B.wF —B.wF

C22 C23

3.3V
T

R (L e 2 [
—lTOUF —17.7uF —B'NF —IE.'NF —IE.'NF

2.5V FPGA_FILT

_[C57 [C58 JC59 C60 C68
—FOUF —17.7uF —B.wF —B.wF —B.wF

_[Co8 _JC0 _Jcr _Jcrz Jcrs Jcra
—|€.1uF —B.wF —B.wF —B.wF —B.wF —B.wF

C100 C101 C102 C103 C104
0. 1uF lO.'IuF lO.'IuF lO.'IuF lO.'IuF

DGND
2.5V _HPS_FILT

[CT25 _|C126 _|C127 _|C128
10uF  la7uF l0.1uF  louE

DGND

C138 C139 C140 C141 C142 C143
10uF l4.7uF lO.'IuF lO.'IuF lO.'IuF lO'IuF

C144 C145 C146 C147 C148
0.1uF lO.'IuF lO.'IuF lO.'IuF lO.'IuF

C149 C150 C151 C152 C153
0.1uF lO.'IuF lO.'IuF lO.'IuF lO.'IuF

DGND

DGND

L 2 (e (e
—E'NF —B.wF —B'NF —IE.'NF —IE.'NF

3.3V
T

Tt —tor—Tor o

/77

DGND

—lTOUF —17.7uF —B'NF —IE.'NF —IE.'NF

i e
—E'NF —IE.'NF —B'NF —IE.'NF

3.3V
T

f~IcTis 1cza [cizz [Cizs |crza
—lTOUF —17.7uF —IE.'NF —IE.'NF —IE.'NF

DGND

VCCIO3B4A_PD

'Tzss R (2
—lTOUF —17.7UF —B'NF —IE.'NF —IE.'NF

(2R (o2 (o (e (e
—E'NF —IE.'NF —B'NF —IE.'NF —IE.'NF

/77

DGND

VCCIO3B4A_IO

'Tzeo —[C261 _|ced_|Co2 _]C93
—lTOUF —17.7UF —B'NF —IE.'NF —IE.'NF

_[CoF _[C% _[C% _Jco7 _Jcos
—E'NF —IE.'NF —B'NF —IE.'NF —IE.'NF

_[C99  JC110 _JC111 _JC112 [C113
—E'NF —IE.'NF —B'NF —IE.'NF —IE.'NF

C114 C115 C116 C118 C262
0.1uF lO.'IuF lO.'IuF lO.'IuF lO.'IuF

/77

VCCIO7C7D_IO DGND
T

™ 1CTas 1c2e 1cs70 Car1_|carz
—E'NF —IE.'NF —IE.'NF —IE.'NF —IE.'NF

—1ca7 157 [ cars
—E'NF —IE.'NF —IE.'NF

DGND

VREF_HPS_DDR3

C154 C305

0.01uF ]0.1uF

DGND

VCCIO8A_IO
T

“Ycizo {ca7e {car7 cars fcare|c2so
—lTOUF —17.7UF —IE.'NF —IE.'NF —B'NF —IE.'NF

DGND

VCCIO7C7D_PD

C121 C281 C282 C283 C284
10uF l4.7uF lO.'IuF lO.'IuF lO.'IuF

DGND

VCCIO8A_PD
T

“Jcass Jcase|cosr
—FOUF —17.7UF —IE.'NF

“Jca8s 1C289 | c290
—FOUF —17.7UF —B'NF

DGND DGND
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DDR3_HPS CK P R50

DDR3

4 DDR3_HPS_DQ[31..0K>

4 DDR3_HPS_A[15.0] >

4 DDR3_HPS_DQS_P[3..0] <

4 DDR3_HPS_DQS_N[3..0] <

4 DDR3_HPS_DMJ3..0]

4 DDR3_HPS_BA[2..0] )

1.35V
T

C171 C172 C173 C174 C175 C176 C177 C178 C179 C180
l10uF l10uF lO.'IuF lO.'IuF lO.'IuF lO.'IuF lO.'IuF lO.'IuF lO.'IuF 0.1uF

DGND
1.35V
T

C181 C182 C183 C184 C185 C186 C187 C188 C189 C190 C191 C192 C193 C194
0.1uF lO.'IuF lO.'IuF lO.'IuF lO.'IuF lO.'IuF lO.'IuF lO.'IuF lO.'IuF lO.'IuF lO.'IuF lO.'IuF lO.'IuF 0.1uF

VTT_HPS_DDR3 VTT_HPS_DDR3 VTT_HPS_DDR3
VTT_HPS_DDR3 VTT_HPS_DDR3 VTT_HPS_DDR3
DDR3_HPS A0 DDR3_HPS A8 DDR3 HPS BAO R53 150
C155| [0.1uFE C156] [ 0.1uF C157] [0.1uE DDR3_HPS_AT DDR3_HPS_A9 DDR3_HPS_BAT R56 150
DDR3_HPS CK N DDR3 HPS A2 DDR3_HPS A10 DDR3_HPS_BAZ R50 ¥\ 1501
200 C158| [0.1uF c159| [0.1uF C160| [0.1uF DDR3_HPS_A3 DDR3_HPS_AT1 )
DDR3 APS A4 | DDR3 APS A2 | DDR3 HPS nCS Re4 150
C161| [0.1uFE C162| [0.1uFE C163| [ 0.1uFE DDR3_HPS_A5 DDR3_HPS_AT3 DDR3_HPS_nWE R67 150
DDR3 APS A6 | DDR3 APS AT4 | DDR3_APS nRASR70 T50
SN —o2
C164| [0.1uF C165| [0.1uF C166| [0.1uF DDR3_HPS_A7 50 DDR3_HPS_AT5_R72 150 | DDR3_HPS_nCASR73 150
1.35V
/77 /77 /77 R75 DDR3 _HPS ODT R76 150
DGND DGND DGND DDR37HP87CKE R74 1K DDR37HPSinRESET 2K
F DDR3_HPS CKE R77 150
DGND
IC5 IC6
DDR3_HPS_A0 N3 DDR3 Device DDR3_HPS_A0 N3 DDR3 Device
DDR3_APS Al p7 | A0 E3 DDR3 HPS DQ18 DDR3_APS Al p7 | A0 E3 DDR3_HPS DQ1
DDR3_HPS_ A2 P3| Al DQO ~F7DDR3 APS DQ2T DDR3_HPS_ A2 P3| A1 DQO 77 DDR3_HPS_DQ7
DDR3_HPS_A3 N2 | A2 DQ! ~F;DDR3 APS DQ19 DDR3_HPS_A3 N2 | A2 DAl "7 DDR3_HPS_DQ0
DDR3_HPS_AZ pg | A3 DQ2 ~Fg—DDR3 APS DQ20 DDR3_HPS_AZ pg | A3 DQ2 Fg DDR3_HPS_DQ7
DDR3_HPS_ AL P2 | A4 DQ3 53 DDR3 APS DQ22 DDR3_HPS_ AL P2 | A4 DQ3 "3 DDR3_HPS_DQA
DDR3_HPS_AG R8 | AS DQ4 {8 DDR3 APS DQ17 DDR3_HPS_AG R8 | AS DQ4 "Hg DDR3_HPS_DQ3
DDR3_HPS_A7 R2 | A6 DQ5 5> DDR3 APS DQ23 DDR3_HPS_A7 R2 | A6 DQ5 "3 DDR3_HPS_DQ5
DDR3_HPS_AS T8 | A7 DQ6 /7 DDR3 APS DQ16 DDR3_HPS_AS T8 | A7 DQ6 7 DDR3_HPS_DQB
DDR3_HPS_AD R3 | A8 DQ7 ~p7 DDR3 APS DQ29 DDR3_HPS_AD R3 | A8 DQ7 "p7 DDR3_HPS_DQO
DDR3_HAPS_AT0 L7 | A9 DQ8 ~E3 DDR3 APS DQ27 DDR3_HAPS_AT0 L7 | A9 DQ8 7¢3 DDR3_HPS _DQ1Z
DDR3_HAPS_ATT R7 | A10/AP DQ9 [~cgDDR3 HPS DQO24 DDR3_HAPS_ATT R7 | A10/AP DQY g DDR3_HAPS_DQB
DDR3_HPS_DQS_P0 DDR3_HAPS_AT2 N7 | Al DQ10 55> —DDR3 APS _DQ30 DDR3_HAPS_AT2 N7 | A1 DQ10 753 DDR3_HPS_DQ15.
“DDR3_HAPS DQS_PT DDR3_HAPS_AT3 T3 | A12/nBC  DQ11 37— DDR3 APS DQ28 DDR3_HAPS_AT3 T3 | A12MBC  DQ11 47 DDR3_HPS_DQ10.
“DDR3_APS DQS_ P2 DDR3_HAPS_A14 T7 | A13 DQ12 A5 —DDR3 APS DQ3T DDR3_HAPS_A14 T7 | A13 DQ12 7a5 DDR3_HPS _DQ14.
"DDR3_HPS_DQS_P3 DDR3 HPS _AT5 R78 0 M7 | A4 DQ13 [~Bg—DDR3 HAPS DQ%5 DDR3_HPS_A15_R79 0 w7 | A4 DQ13 g3 DDR3_HPS_DQ1T,
A15 3812 A3 _DDR3 HAPS DQ2%6 A15 gg}g A3 DDR3_HAPS DQ13.
DDR3 _HPS DQS_NO 4 DDR3 HPS CK P DDR3_HAPS _CK_N K7 | CK F3 DDR3 HPS DQS_P2 —DDR3 APS CK N K7 | €K F3 DDR3 HPS DQS_P0
“DDR3_HPS_DQS_NT 4 DDR3_HPS CK N nCK LDQS ~53DDR3 HPS DOS N2 nCK LDQS ~53 DDR3_HAPS_DQS_NO
“DDR3_HPS_DQS_N2 DDR3 HPS_DM2 E7 nLDQS ~&7—DDR3 HPS DOS P3 DDR3 HPS_DMO E7 nLDQS [~c7—DDR3 HAPS DQS P1
“DDR3_HPS_DQOS_N3 —DDR3_HPS_DM3 D3 | .DM UDQS -7 DDR3 HPS DOS N3 —DDR3_HPS_DM1 D3 | .DM UDQS g7 DDR3_HAPS_DQS N1
—_— o UDM nUDQS UDM nUDQS
DDR3_HPS nCS L2 DDR3_HPS nCS L2
D p— 4 DDR3 HPS_nCS DDR3_HPS_nWE 3 | nCS J1 DDR3_HPS_nWE 3 | NCS J1
DDR3_HPS_DM0 4 DDR3 HPS_nWE DDR3_HPS_nRA J3 | "WE NC —jg—¢ —DDR3_APS nRAS g3 | "WE NC mjg—¢
"GDR3_HPS DMT__ 4 DDR3_HPS_nRAS DDR3_HAPS_nCA K3 | NRAS NC My ~DDR3_HPS nCAS K3 | "RAS NC 1%
“DDR3 APS DMZ 4 DDR3_HPS_nCAS = = nCAS NC T( = = nCAS NC T(
"DDR3 HPS DV3 DDR3 _HPS BAO M2 NC X DDR3_HPS_BAO M2 NC X
— DDR3_HPS_BAT Ns_| BAO DDR3_HPS_BAT Ng_| BAO
DDR3_HPS_BAZ M3 gﬁ; DDR3_HPS_BA? M3 gﬁ;
DDR3 HPS nRESET T2 DDR3 HPS nRESET T2
DDR3_HPS_BAO 4 DDR3_HPS_nRESET gz—SDDRILHP —ODT K1 | NRESET DDR3 APS_ODT K1 | NRESET
_ 4 DDR3_HPS_ODT Tg] ODT Tg| ODT
DDR3_HPS_BAZ VREF_HPS_DDR3 2Q B1 VREF_HPS_DDR3 2Q B1
s i H1 VSSQ gy s i H1 VSSQ ["gg
RS0 vis| VREFDQ  VSSQ [57 R81 vs| VREFDQ  VSSQ [57
240 _1:_167_12168 VREFCA  VSSQ [5g 540 _1:_169_12170 L M8 ReFca  vssa B8
AuF [0.01uF g? N vesa Eg AuF [0.01uF g? N vesa Eg
5| VDD vggg &1 5| VDD vggg &1
VDD v VDD v
DGND  DGND DGND m VDD vasq 62 DGND  DGND DGND m VDD vasq 62
VDD VDD
RV Y[ e«
1.35V RO | VoD ves gg 1.35V RO | VoD ves gg
A1 VSS M2 [ A VSS M2
ag /DDQ VSS g ag| /DDQ VSS g
&1 vbbQ VSS [ o1 vbbQ VSS [
So| vbbQ VSS So| vbbQ VSS
52 vDbbQ VSS by 52 vDbbQ VSS by
Es—| VDDQ VSS [pg Es—| VDDQ VSS [pg
=7-| vDDQ VSS [ =r-| vDDQ VSS
2 VDbQ VSS g 2 vDbbQ VSS g
Hs vDDQ VsS f5 VDDQ VsS
vDDQ vDDQ
MT41K512M16VRN-107 IT:-P:-TR  DGND MT41K512M16VRN-107 IT:-P:-TR DGND
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Peripheral

LED(Green)
3.3V 3.3V
T LED2 T
| . \\K R92 330
SML-P13FTT86R
CLK 25M Hz 3.3V C20: C209 CLK BUffer
T 0.1uF | 0.1uF
R90 10K 1
VNV c210| [0.1uF
] 4 _H?7 Ic19 TR2
1 [srey  vop L4 DGND & 5 [ op oo L4 R93 22 HPS_CLK1 5 RUMO001L02T2CL
DGND 160 10K 6 2 R94 22
2 3 CLK_25M_HPS NN OE CLK1 5 HPS CLK2 5
GND  OUT — FIN GND [
I DSCB111MI2A-025.0000 PAD e
PL123-02NGI
N R LED(Orange) 33V
L‘E\‘E\B T
R95
¢ K
SML-P12DTT86R
VCCIO3B4A TR3
RUMO001L02T2CL
CLK 50MHz VCCIO3B4A
co12 ——c213 CLK Buffer
1 _c214)|0.1uE 0.1uF 0.1uF
R97 10K _
1 F2 4 DGND 5 - 4 R96 22
OE VDD DGND VDD  CLKO CLK_50M_OSC1 6 RTC
CIPNPA SN il I R98 22 CLK_50M_0SC2 6 s
2lenD ouT 2 CLK_50M_FPGA T1en op B2 —oN ECS-.327-6-12R-TR 3.3V
7 2 1 IC11 T
DSC6101J12A-050.0000T PAD 11, Voo |8 . .
PL123-02NGlI /7 2 == 7 R104 10K
OGND, OGND = x2 SQW/INT [Fs—Tocovar(V—
2 RTC_BATT )>——— VBACKUP  SCL =
Z 5 T2C0_SDA c219
GND SDA 0 1uF
I DS13390-33+
DGND
Slave Address = 0x68
3.3V DGND
3._?_\/ T
0.1uF | [C292
CLK Buffer t Oﬂ e
C220 li?uF I |
C222 Iqu Ic21
10 2
/—7 * 28 | VCC VCCOA 5 * VCCIO8A DGND
DGND * —37 ] VCC VCCOA * T
CLK100MHz ., vee 20 0.1uF | [c294
T VCCOB 753 1 | 3.3V
VCCOB T
c299| 0.1uF R169 1K ] 30 DGND 3.3V 3.3V R99 2K
R174 10K I _| CLKOUT EN  vCCOC T IC10 T R101 2K T
VNN 10 veol8 .czg' 0.1uF VNV
1o 4 POND DGND  —RITEMA Tk 7a| CLKIN_SELO CLKOUTAO | — 772 3 ;; REFCLK QLA_PO 6 S|A1 WPl 12C0_SCL
OE VDD CLKIN_SEL1 nCLKOUTAO REFCLK_QLA NO 6 A2 sCLiz — >§>> 12C0_SCL 2,5
CLK_100M_REFCLK VSS SDA = I2C0_SDA 25
21enD out P2 R184 0 C302 |0.1uF —— C30Y|0uF 14 | 1 1o CLKOUTAT |2 R177 33 REFCLK_QLA P1 2 -
1l — 1 15| ShkiNG CLKOUTAT L R178 33 REFOLK QLA N1 2 /77 24LC32A-I/ST /77
DSC1003DI2-100.0000T . ” n n —A DGND DGND
DGND 49.9 c304 S 26 | CLKIN 22 R179 33 EEPROM
OquE < nCLKIN1 CLKOUTBO |57 R18G 33 REFCLK_QLB PO 6 S| Add = 0x51
3.3V 1 nCLKOUTBO REFCLK QLB _NO 6 ave ress = 0x
T 12 3360uT  cikoutet |19 Rist 33 REFCLK_QLB_P1 2
e 33¥ DGND nCLKOUTB1 [—2——RIBZ a3 ZZ REFCLK_QLB_N1 2
- RITINAAIOK 31 | cecoir en rerout |F22—RIT3 22 5> REFCLK OUT 6
3K 1
GND o|o|o|o|o|o|o|o
NoMount 251\ GND - e e e o e
aND |7 222 2YY2YS
GND 53
R185 DAP
1K [MKOO334RTVA gAML
NOMount /_7 [0d ad ad 0d 0d 04 04 s
DGND
DGND /77
DGND
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Power

w>> 1.1V_POK 2
1.1V P1 Load Switch P2
VIN_3.3V 1.4V 14V_FILT VIN_3.3V 3.3V
IC14 FB1 IC13 T
h h _ 15 5 A A h h 1 - - . Y YL
16 EW xggl 5 3A_30 Ohm VIN vouT 3A 30 Ohm
t 17 7 lczzs 10231 10232 10233 k234 R110 0 5 2 R197 330 Ezss c229
€236 [C230 [C300 PVIN xgg g c237 EN/UVLO  QOD
R106 vour e 100uF | 100uF Uk 3|t oD |4 AUF 10uF
47uF 47uF AuF 10 10 R107 15pF NoMount
VouT
vouT [ 249K c307 oan L7
DGND 4700pF  TPS22810DRV
p DGND
AVIN DGND R108 /77
EN 10K 1.1V7POK DGND
veB 2 DGND
1.1V_POK 28
POK VIN_3.3V T3 out
c238 25 13 R111 . 2.5V_FPGA FILT
= | [0.075uF S PGND =4 294K IC15 FB3
271 AGND Egmg 35 : : 1B puin vouT [ :
29 14 8
AGND ) —"puN vouT |-2—=J 1 3A_30 Ohm
NC(SW) F5—x
3 2 1 )
2 e NG(SW) [ 25— v €239  [C240 i NC(SW) [ ot c242 - 2.5V_HPS_FILT
¥—=— NC NC(SW) |=s—x NC(SW) a—x<
SGND33 18| NC NS [30 680pF S 10 NS 18 R113 22uF
X9 (SW) 31 G spF S 237K 3A_30 Ohm
21| NC NC(SW) 735 SHORT 10 NC
X~ NC NC(SW) 33X 2 | AVINT
X—537| NC NC(SW) 37X 7 AVIN2 5
< NC NC(SW) = SGND33 R114 10K 11| oo VFB DGND
EN6363Q) 2
PGND 5
PGND R115
12 9 )
R116 0 ENABLE AGND 732K
EP53F8Ql
c243
o V2 SGND25 DGND SGND25
1uF
SHORT
DGND SGND25
SGND25
TP4
VIN_3.3V IC16 1,35V
TP9
. . 19 o - - VTT_HPS_DDR3
20 | PVIN vout 3A_30 Ohm IC17
PVIN VouT
244 245 VouT ' ' 151 voba vouT
16 246 247 248 16 12 |
uF AVIN vouT R117 ]92 9 ]9301 VDDQ VouT ]9250
18 f . 4 .
R118 0 ENABLE - 2pF 348K 2uF » 3.3V R119 10K POK cip Eﬂ 1,35V
c1P
17 3
10K POK PGND R122 0 ENABLE
-~ PGND H7
c 0
_[c253 " TST2 PGND CIN 2uF {10uF T,lzo
DGND . DGND DGND
fuF > | ST PGND ¢ SGND075 CIN TP10
1570 PGND , A2 auiN VREF_HPS_DDR3
PGND NC f=—X T ]: -
15 |, oo Jizss C254 | ]0.015uF 5 ss aNS ;
TOuF AGND PGND {
1 mgsw) mg(gw R124 EV1320Q1
1.1V_POK SGND15 Nesw NC(SW> 274K /77 R123
(8W) (8W) SGND075 SGND075 DGND 1K
EN5329Q1
V3
|
V4 DGND
7/ SHORT N
DGND SGND15
SHORT
DGND SGNDO075

TP8

DGND
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