Cyclone V SoC System on module Board
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ut4L
DDR3 Interface (HPS)
1 < | HPS_DDR3_ADDRI[15..0] LVDS_TX_p[10..0] CYCLONE V SoC BANK 6 (HPS)
] é l:m:
1 « | _HPS_DDR3_BA[2..0] é
I LVDS_RX_pl9.. Bank 62
12— -HESCORI DMLY 3*12 F=yomereier— ank 6
! ' R14g, 100 HPS DDR3 RZQ D25 VCCIO = 1.5V
2« HPS DDR3 DQI31.0] Haant A HPS_RZQ_0 :
= HPS_DDR3_ADDRO 2 2 HPS_DDR3_DQO
HPS DDR3 DQS PI3.01 = APeT ABDRA 323 HPS_DDR/HPS_A 0 HPS_DDR/HPS_DQ_0 jzi AP DORTOGT
12 & = o “ADDR? Eog | HPS_DDR/HPS A 1 HPS_DDR/HPS DQ 1 [Eog o RS DD
H ADDRS — Dsg | HPS_DDR/HPS_A 2 HPS_DDR/HPS DQ_2 |55~ a0 RS Da3
12 S —— : ADDRI——Jo1 | HPS_DDR/HPS_A_3 HPS_DDR/HPS_DQ_3 35 H R D4
HPS ADDR5—J50 | HPS_DDR/HPS_A_4 HPS_DDR/HPS_DQ_4 o8 H R Da5
HPS DDR3 RESET N S| A 5 C26 HPS_DDR/HPS_A_5 HPS_DDR/HPS_DQ_5 G27 R3 DOB
12 K — = 5 DDR3 ADDR7 — B26 | HPS_DDRHPS A 6 HPS_DDR/HPS_DQ_6 [F5g R3 DQ7
H A Fo6 | HPS_DDR/HPS_A_7 HPS_DDR/HPS_DQ_7
— HPS_DDR3_CK_P A HPS_DDR/HPS_A_8 HPS DDR3_DQS PO
” ) HPS_DDR3_ADDR Eif HPS_DDR/HPS_A 9 HPS_DDR/HPS_DQS_0 1L DDRS_DAs |
HPS_DDR3_CK_N . A 554 | HPS_DDR/HPS_A_10 HPS_DDR/HPS_DQSn_0
12 <1 — - — D54 HPS_DDR/HPS A 11 HPS_DDR/HPS_DM_0
: TR Co4 | HPS_DDRHPS_A_12
HPS_DDR3_CAS_N SLE | HPS_DDR/HPS_A_13 PS DDR3
12 <« —— 3 3 ,’: 3 Gng— HPS_DDR/HPS_A 14 HPS_DDR/HPS_DQ_8 gg 1 DDA )g
HPS DDR3 RAS N HPS_DDR/HPS_A_15 HPS_DDR/HPS_DQ_9 357 R3DaTo
12 < —— HPS_DDR/HPS_DQ_10 [~J5g ~DDR3 |
HPS DDR3 CS NO R3 HPS_DDR/HPS_DQ_11 =
12 L — Jes 20 mgé HPS_DDR/HPS_CK HPS_DDR/HPS_DQ_12 mg; - R E
HPS_DDR3_WE_N HPa- 158 | HPS_DDR/HPS_CKn HPS_DDR/HPS_DQ_13 [~yi58 ~DDOR3
12 < — H Kog | HPS_DDR/HPS_CKE_0 HPS_DDR/HPS_DQ_14 [N5g H RI DO
HPS_DDR3_ODTO H ‘As7| HPS_DDR/HPS_CKE _1 HPS_DDR/HPS_DQ_15
2 < 77 HPS Hz5 | HPS_DDR/HPS BA 0 R19 HPS_DDR3_DQS_P1
HPS DDR3 CKEO S Go5 | HPS_DDR/HPS_BA_1 HPS_DDR/HPS_DQS_1 = u =
12 < — H ‘As5 | HPS_DDR/HPS_BA 2 HPS_DDR/HPS_DQSn_1 [pog HPS DDRI DN
S A56~| HPS_DDR/HPS_RASN HPS_DDR/HPS_DM_1
S DOR3 £55 | HPS_DDR/HPS_CASn
HPS_DDR3_CS_N1 SLE HPS_DDR/HPS_WEn HPS V1P5 GPIO
12 < — S tgé HPS_DDR/HPS_CSn_0 HPS_GPI10 H]s HPSVAPEGPIT
HPS_DDR3_CKET S DOR3 HPS_DDR/HPS_CSn_1 HPS_GPI11 HPSVIPEGPI2 G
12 <« — HPS DDR3 ggg HPS_DDR/HPS_ODT_0 HPS GPI12 [-5S2—HreAF2—apTs G
HPS_DDR3_ODT1 HPS_DDR/HPS_ODT_1 HPS_GPI13 —
12 K — —
Bank 6B
HPS DDR3 DQ16 =
S DR Da—hat - HPS DDRHPS_DQ 16 VCCIo = 1.5V HPS_DDRMPS DQ 32 [12%
QT8 755 | HPS_DDR/HPS_DQ_17 HPS_DDR/HPS_DQ_33 [~a&35
: D079 Uss | HPS_DDR/HPS_DQ_18 HPS_DDR/HPS_DQ_34 [~y5&
HPS DDR3 DQZ0 56| HPS_DDR/HPS_DQ_19 HPS_DDR/HPS_DQ_35 [/79
ut4l H Qo7 57| HPS_DDR/HPS_DQ_20 HPS_DDR/HPS_DQ_36 [yg
. Q52 Rs7| HPS_DDR/HPS_DQ_21 HPS_DDR/HPS_DQ_37 [—aE57
Qo3 57| HPS_DDR/HPS_DQ_22 HPS_DDR/HPS_DQ_38 [~A55g
CYCLONE V SoC BANK 3 HPS_DDR/HPS_DQ_23 HPS_DDR/HPS_DQ_39
HPS DDR3 DQS P2
HPS DDRg DQ o ﬂg HPS_DDR/HPS_DQS_2 HPS_DDR/HPS_DQS_4 x]?
_ ~—HPS DDR3 DMz wag | HPS_DDR/HPS_DQSn_2 HPS_DDR/HPS_DQSn_4
Bank 3A VCCIO = 1.8V/2.5V 2L W25 | |ipS_DDR/HPS DM 2 HPS_DDR/HPS DM 4 [AE28
LVDS RX p4 Y1
10_3A/PR_ERROR/DIFFIO_RX_B7P HPS DDR
-EV'E%D%R;;”“ A:E, 10_3A/PR_DONE/DIFFIO_RX_B7N SRR )8% Sgg HPS_DDR/HPS_DQ_24 HPS_GPIO ’&"2275
VDS TX nd AE6 | |O_3A/DIFFIO_TX_B8P/DQ1B Q26 AAsg | HPS_DDR/HPS DQ 25 HPS_GPI1 555
— 10_3A/PR_READY/DIFFIO_TX_B8N/DQ1B APS DDR3 DQ27 ___ Wae | HPS_DDR/HPS DQ 26 HPS_GPI2 [g57
H 3 Da58 R4 | HPS_DDR/HPS_DQ_27 HPS_GPI3 [-R5%
H 3Da29 T54-| HPS_DDR/HPS_DQ_28 HPS_GPI4 [—p5¢
) : D030 HPS_DDR/HPS_DQ_29 HPS_GPI5
Bank 3B VCCIO = 1.8V/2.5V v S P27 HPS DDRHPS DQ 30 HPS GPI6 (2
AF7 VDS TX p HPS_DDR/HPS_DQ_31 HPS_GPI7 [—ypg
10_3B/DIFFIO_TX_B9P/B_WEN/DQ2B 10_3B/DIFFIO_TX_B17P/B_BA_0/DQ3B A5 TVDS TX n HPS DDR3 DQS P3  U19 HPS_GPI8 [—y55
10_3B/DIFFIO_TX_BIN/GND 10_3B/DIFFIO_TX_BT7N/GND [AF37 VDS RX p s DOR3 DOS N3 720 | HPS_DDR/MHPS_DQS_3 HPS_GPI9
10_3B/DIFFIO_RX_B10P/B_A_14/DQ2B 10_3B/DIFFIO_RX_B18P/B_BA_1/DQ3B [~AF1g VDS RX n HPS DDRS DV3 ABog | HPS_DDR/HPS_DQSn_3
10_3B/DIFFIO_RX_B10N/B_A_15/DQ2B 10_3B/DIFFIO_RX_B18N/B_BA 2/DQ3B (773 VDS FX b HPS_DDR/HPS_DM_3 Vo8 HPS DDR3 RESET N
10_3B/DIFFIO_RX_B11P/B_CSN_0/DQS2B 10_3B/DIFFIO_RX_B19P/B_CK/DQS3B (175 —TVDS RX 1 HPS_DDR/HPS_RESETn — =
10_3B/DIFFIO_RX_B11N/B_CSN_1/DQSN2B 10_3B/DIFFIO_RX_BT9N/B_CKN/DQSN3B [—AFz VD5 TX p10
10_3B/DIFFIO_TX_B12P/B_A_12 10_3B/DIFFIO_TX_B20P/B_A_6 [~aAH> VDS TX 170 SCSEBASUZIT
10_3B/DIFFIO_TX_B12N/B_A_13/DQ2B 10_3B/DIFFIO_TX_B20N/B_A_7/DQ3B =
3 10_3B/DIFFIO_TX_B13P/B_A_10/DQ2B
10_3B/DIFFIO_TX_B13N/B_A_11/DQ2B
VDS _RX p3 LVDS RX_pt
—re RS 22] 10_3B/DIFFIO_RX_B14P/B_A_8/DQ2B 10_3B/DIFFIO_RX_B22P/B_A_4/DQ3B —Hg VDS RX 1T
10_3B/DIFFIO_RX_B14N/B_A_9/DQ2B 10_3B/DIFFIO_RX_B22N/B_A_5/DQ3B [~
LVDS TX p3 LVDS TX p2
— VBT Are QES 10_3B/DIFFIO_TX_B16P/B_CASN/DQ2B 10_3B/DIFFIO_TX_B24P/B_A_0/DQ3B —b—“g VDS TX 15
————"———""+ I0_3B/DIFFIO_TX_B16N/B_RASN/DQ2B 10_3B/DIFFIO_TX_B24N/B_A_1/DQ3B [~ >— f e ——
A s oo
T Mool  cpcios Tonst
5CSEBAGU2317 [Title
Cyclone V - System on Module
ize Document Number
B FPGA : Bank 3 and 6
Date: 17

[

ev
BO

Tuesday, July 16, 2019

heet 5 of
1




DDR3 Interface (FPGA)

FPGA _DDR3_ADDRI[15..0

Ut4J

CYCLONE V SoC BANK 4

R21 100 FPGA_DDR3_RZQO AH7
= FPGA_DDR3_DMO AGB
FPGA_DDR3_DQO AG
FPGA 7 AF
FPGA, QS PO Ui4
FPGA | QSN0 U
FPGA_DDR3 BA A
1 & —FreADORT D06 A
FPGA_DDR3_DQ7 AGT
A Q AH
PGA_DDR3_DQ AF1
FPGA_DDR3_DQ AET
FPGA_DDR3_DQ4 AG11
" e FPGA DDR3 CS_NT —AHTT
FPGA_DDR3_DM1 AH12
FPGA_DDR3_DQ10___ AF17
FPGA Q14— AGI6
FPGA_| Q5 PT__ W14
FPGA SNT v
GA ~WE N AG14
1" <« FPGA DDR3 DQ13 AH
FPGA_DDR3_DQ12 AG
FPGA_DDR3 DQi5 _ AHi4
FPGA_DDR3_DQ9 AD17
FPGA _DDR3 DQ11 AE17
FPGA_DDR3_DQ8 AH17
A — QR A Ltk

I

( | e

1 _FPGA DDR3 BA[2..0]

.

FPGA DDR3 DMI3..0]

« -
< FPGA DDR3 DQI[31..0]
< FPGA DDR3 DQS PJ3..0]
< FPGA DDR3 DQS N[3..0]

10_4A/RZQ_0/DIFFIO_TX_B25N
10_4A/DIFFIO_TX_B25P/B_DQ_2/DQ4B

10_4A/DIFFIO_RX_B26P/B_DQ_1/DQ4B
10_4A/DIFFIO_RX_B26N/B_DQ_0/DQ4B
10_4A/DIFFIO_RX_B27P/B_DQS_0/DQS4B
I0_4A/DIFFIO_RX_B27N/B_DQSN_0/DQSN4B
I0_4A/DIFFIO_TX_B28P/B_ODT 0
10_4A/DIFFIO_TX_B28N/B_DQ_3/DQ4B
I0_4A/DIFFIO_TX_B29P/B_DQ_6/DQ4B
10_4A/DIFFIO_TX_B29N/B_ODT_1/DQ4B
10_4A/DIFFIO_RX_B30P/B_DQ_5/DQ4B
10_4A/DIFFIO_RX_B30N/B_DQ_4/DQ4B

10_4A/DIFFIO_TX_B32P/B_DM_0/DQ4B
10_4A/DIFFIO_TX_B32N/B_DQ_7/DQ4B

I0_4A/DIFFIO_TX_B33P/B_DQ_10/DQ5B

10_4A/DIFFIO_RX_B34P/B_DQ_9/DQ5B
I0_4A/DIFFIO_RX_B34N/B_DQ_8/DQ5B
I0_4A/DIFFIO_RX_B35P/B_DQS_1/DQS58
10_4A/DIFFIO_RX_B35N/B_DQSN_1/DQSN5B
|0_4A/DIFFIO_TX_B36P/B_CKE_1
10_4A/DIFFIO_TX_B36N/B_DQ_11/DQ5B
10_4A/DIFFIO_TX_B37P/B_DQ_14/DQ5B
I0_4A/DIFFIO_TX_B37N/B_CKE_0/DQ5B
10_4A/DIFFIO_RX_B38P/B_DQ_13/DQ5B
10_4A/DIFFIO_RX_B38N/B_DQ_12/DQ5B

10_4A/DIFFIO_TX_B40P/B_DM_1/DQ5B
10_4A/DIFFIO_TX_B40N/B_DQ_15/DQ5B

Bank 4A VCCIO =

1.5V

FPGA_DDR3_CKEQ

10_4A/DIFFIO_TX_B41P/B_DQ_18/DQ6B

—>»

FPGA_DDR3_DQ23

10_4A/DIFFIO_RX_B42P/B_DQ_17/DQ6B

Q21

10_4A/DIFFIO_RX_B42N/B_DQ_16/DQ6B

= =)

T
o)

QS _P2

10_4A/DIFFIO_RX_B43P/B_DQS_2/DQS6B

10_4A/DIFFIO_RX_B43N/B_DQSN_2/DQSN6B

QS_N2
PGA_DDR3_ADDRT0

I0_4A/DIFFIO_TX_B44P/B_RESETN

—>»

Q18

10_4A/DIFFIO_TX_B44N/B_DQ_19/DQ6B

Q22

I0_4A/DIFFIO_TX_B45P/B_DQ_22/DQ6B

Q20

10_4A/DIFFIO_TX_B45N/GND/DQ6B

I0_4A/DIFFIO_RX_B46P/B_DQ_21/DQ6B |37
10_4A/DIFFIO_RX_B46N/B_DQ_20/DQ6B [—

10_4A/DIFFIO_TX_B48P/B_DM_2/DQ6B
10_4A/DIFFIO_TX_B48N/B_DQ_23/DQ6B

DQ17

T
| 2| B 2| B 7 > B> >
c

=

Q19

10_4A/DIFFIO_TX_B49P/B_DQ_26/DQ7B
10_4A/DIFFIO_RX_B50P/B_DQ_25/DQ7B

10_4A/DIFFIO_RX_B50N/B_DQ_24/DQ7B
10_4A/DIFFIO_RX_B51P/B_DQS_3/DQS7B
10_4A/DIFFIO_RX_B51N/B_DQSN_3/DQSN7B

I0_4A/DIFFIO_TX_B52N/B_DQ_27/DQ7B
I0_4A/DIFFIO_TX_B53P/B_DQ_30/DQ7B

10_4A/DIFFIO_TX_B53N/GND/DQ7B
10_4A/DIFFIO_RX_B54P/B_DQ_29/DQ7B

I0_4A/DIFFIO_RX_B54N/B_DQ_28/DQ7B

10_4A/DIFFIO_TX_B56P/B_DM_3/DQ7B

AF20 __ FPGA DDR3 DM2
AG20___FPGA DDR3_DQ16
AG21 __ FPGA DDR3 DQ28
| AF22_ FPGA DDR3 DQ29
AF21 FPGA Q27
[CAD23___ FPGA | QS _P3
["AE22 __FPGA Q5 N3
| AH21  FPGA DDR3 DQ24
["AH23 _ FPGA DDR3_DQ31
["AH22 __ FPGA DDR3_DQ25
[AG23 __ FPGA DDR3 DQ26
AF23____FPGA DDR3_DQ30
AG24 __FPGA DDR3 DM3
AH24 3

10_4A/DIFFIO_TX_B56N/B_DQ_31/DQ7B

I0_4A/DIFFIO_TX_B57P/B_DQ_34/DQ8B

10_4A/DIFFIO_RX_B58P/B_DQ_33/DQ8B
10_4A/DIFFIO_RX_B58N/B_DQ_32/DQ8B
10_4A/DIFFIO_RX_B59P/B_DQS_4/DQS8B
I0_4A/DIFFIO_RX_B59N/B_DQSN_4/DQSN8B

10_4A/DIFFIO_TX_B60N/B_DQ_35/DQ8B
10_4A/DIFFIO_TX_B61P/B_DQ_38/DQ8B

10_4A/DIFFIO_TX_B6TN/GND/DQ8B
10_4A/DIFFIO_RX_B62P/B_DQ_37/DQ8B

10_4A/DIFFIO_RX_B62N/B_DQ_36/DQ8B [—

FPGA_DDR3_ADDR9

FPGA_DDR3_ADDRS

FPGA_DDR3_ADDR3

FPGA_DDR3_CK_P

FPGA_DDR3_CR_N

1
1"
FPGA_DDR3 ADDR7
FPGA_DDR3_ADDR8

FPGA DDR3 RESET N

—>»

FPGA_DDR3_ADDR13
FPGA_DDR3_ADDR2

FPGA_DDR3_ADDR11

FPGA_DDR3_ODT1

FPGA_DDR3_ODT0

=

FPGA_DDR3_BAT

FPGA_DDR3 ADDR12

FPGA_DDR3_CAS_N

FPGA_DDR3_CS_NO

I g 11
I 11

I0_4A/DIFFIO_TX_B64P/B_DM_4/DQ8B |-Aras
10_4A/DIFFIO_TX_B64N/B_DQ_39/DQ8B
5CSEBABUZ3I7
U14K
CYCLONE V SoC BANK 5
Bank 5A VCCIO = 1.5V
100 FPGA DDR3 RzCt AF26 | |5 5A/RZQ_1/DIFFIO_TX_R1P/DQ1R
FPGA_DDR3_ADDR4
«1 — AE26 || 5A/PR_REQUEST/DIFFIO_TX_RIN/DQIR vie
I0_5A/DIFFIO_RX_R6P/DQSIR (15
10_5A/DIFFIO_RX_R6N/DOSN1R [—AAsy
FPGA_DDR3_ADDR1 AD26 10_5A/DIFFIO_TX_R7P/DQIR [~ahas
FPGA-DDRT BR: V4o{ 10_5A/CVP_CONFDONE/DIFFIO_TX_R3N/DQ1R 10_SA/DIFFIO_TX_R7N [
FPCT DORT CRET Vig| 10 5ADIFFI0_RX_R4P/DQ1R 10_5A/DIFFIO_RX_R8P/DQIR [/
— 10_5A/DIFFIO_RX_RAN/DQIR I0_5A/DIFFIO_RX_R8N/DQ1R |—>
Bank 5B VCCIO = 1.8V/2.5V
<« FEGA 2P GRIOD AB25 |15 5B/RZQ_2/DIFFIO_TX_R24N

5CSEBA6U23I7
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U14m
CYCLONE V SoC BANK 7 (HPS)
Bank 7A VCCIO = 3.3V HPS Clock
oc
HPS_nRST HPS_V3P3 GPIOD  ,——
15,16 — £23 1 HPS_NRST TRACE_CLK -/ - /HPS_GPIO48 [-52} ~VIPT 16 HPS CLK1 25
15,16 = HPS_NPOR TRACE_DO/SPIS0_CLK/UARTO_RX/HPS_GPIO49 [~551—HPS V3P3 GPIOZ 16 37 ————
HPS CLK1 25 £20 TRACE_D1/SPISO_MOSI/UARTO_TX/HPS_GPIO50 [~a51—HPSV3P3 GPIO3 16
veeaps 37 | P CIRT 2% 50| HPS_CLK1 TRACE_D2/SPIS0_MISO/I12C1_SDAHPS_GPIO51 [g3e—HPSV3P3 GPIOA 16
3 | = HPS_CLK2 TRACE_D3/SPIS0_SS0/I12C1_SCLHPS_GPIO52 [~p59—FPS V3P3 GPIOS 1
TRACE_D4/SPIS1_CLK/CANT_RX/HPS_GPIO53 HPSV3P3-GPIO8
RIBO\ A ALTK__HPS PORSEL E18 | \ips_PORSEL TRACE_DS/SPIST_MOSICANT_TXIHPS GPIOS4 4 —HPE-V3PTGPIo f5 HPS JTAG INTERFACE
TRACE_D6/SPIS1_SS0/12C0_SDA/HPS_GPIO55 HPS V3P GPIOS HPS TOK
A8 47K JTAG TRST 22 | ips_TRST TRAGE_D7/SPIST_MISO/I2C0_SCLIHPS_GPIOS6 [~ = 16 N
HPS HPS_V3P3_GPIO9 HPS TMS
A8 g,\“ HPS— ﬁg g;g HPS_TCK SPIMO_CLK/I2C1_SDA/UARTO_CTS/HPS_GPIO57 é}g HPS—V3P3-GPIOT0 16 4 S ———
c232 HPSTDI T5o| HPS_TMS SPIMO_MOSI/I2G1_SCL/UARTO_RTS/HPS_GPIO58 [~E15 P& V3P3 GPIOTT 16 HPS TDI
3 HPS—TD0 B55 | HPS_TDI SPIMO_MISO/CANT_RX/UART1_CTS/HPS_GPIO59 |57 —HPS V3P3 GPIOTZ 16 4 —> —~
o HPS_TDO SPIMO_SS0,BOOTSELO/CANT_TX/UART1_RTS/HPS_GPIOS0 [~&17—HPS-V3P3 GPIOT3 16 HPS_TDO
DNI UARTO_RX/CANO_RX/SPIMO_SS1/HPS_GPIO61 [—17—HPSV3P3 GPIOTA 16 4 <« =
— UARTO_TX,CLKSEL1/CANO_TX/SPIM1_SS1/HPS_GPIO62 (=16 —FPS V3PT GPIOTS 16 JTAG TRST
= 12C0_SDA/UART1_RX/SPIM1_CLK/HPS_GPIO63 [~E1s—HPS V3P3 GPIOTE }g 6 [ Hp————
12C0_SCL/UART1_TX/SPIM1_MOSI/HPS_GPIO64 HPSV3P3GPIOT
Ethernet PHY Interface (RGMII) CANO_RX/UARTO_RX/SPIM1_MISO/HPS_GPIOB5 |-o1a—HP5—V3P3GPIOTS 16 L ol
CANO_TX,CLKSELO/UARTO_TX/SPIN_SSO/HPS_GPIOB6 [—= o 16 Default Setting: BOOTSEL[2:0]=101
"o HPS_ENET_TX_DATA[3.0] _TX, n E i (from eMMC or SD Card)
o< | _HPS ENET_RX DATA[3.0] HPS V3P3 GPIO12 HPS V3P3 GPIO23 VOG3P3
g Bank 7B VCCIO = 3.3V o1 10K
| _(BOOTSELQ) Ral .\ A A10K ____J
HPS ENET GTX CLK 5 HPS V3P3 GPIO19  ,——
I e N B A TR 2| NAND_ALE/RGMIIT_TX_CLK/QSPI_SS3/HPS_GPIO14 QSPI_I00/ - /USB1_CLK/HPS_GPIO29 ﬁ?e V3P 16 Ef;e ]8& S
HPS ENET TX DATAT—Ji4| NAND_CE/RGMIl_TXDO/USB1_DO/HPS_GPIO15 QSPI_I01/ - USB1_STP/HPS_GPIO30 (a7 —HPSV3P3 GPIOZT 16
HPS ENET TX DATAZ —Ai5 | NAND_CLE/RGMIIT_TXD1/USB1_D1/HPS_GPIO16 QSPI_I102/ - /JUSBT_DIR/HPS_GPIO31 —{s—FPS- V3P GPIO22 16 —
HPSENETTX DATATDi7~| NAND_RE/RGMI_TXD2/USB1_D2/HPS_GPIO17 QSPI_I03/ - /USB1_NXT/HPS_GPIO32 |xg—HPS-V3P3 GPIOZ3 16 =
HPS ENET RX DATAG— Ai4| NAND_RB/RGMIl1_TXD3/USB1_D3/HPS_GPIO18 QSPI_SS0,BOOTSEL1/ -/ - HPS_GPIO33 [~z —HPS-V3P3 GPIO2A 16 CLKSEL[1:0] =00 VCC3P3
HPS ENET VDIO™ £16| NAND_DQO/RGMIi1_RXDO/ - /HPS_GPIO19 QSPI_CLK/ -/ - /HPS_GPIO34 [~517—HPS ENET INT N 16 :
14 HPS ENET MDC A13 ] NAND_DQ1/RGMII1_MDIO/I2C3_SDA/HPS_GPIO20 QSPI_SS1/-/- /HPS_GPIO35 L e 14 R153 4K HPS V3P3 GPIO18 Ro7 10K DNI
! > HPS_ENET_RX DV J13_| NAND_DQ2/RGMII1_MDC/I2C3_SCLIHPS._GPIO21 RT500" 1K __HPS V3P3_GPIOT4 (CLOCK R28 10K DNI
14 AP ENETTX EN 12| NAND_DQ3/RGMII_RX_CTL/USB1_D4/HPS_GPIO22
14 HPS ENET RX CLK 7 NAND_DQ4/RGMII1_TX_CTL/USB1_D5/HPS_GPIO23
14 55 ENET RX DATAT 13| NAND_DQS/RGMIIT_RX_CLK/USB1_D6/HPS_GPIO24
HPS ENET RX DATAZ —Gi5 | NAND_DQ6/RGMII1_RXD1/USB1_D7/HPS_GPIO25
HPS-ENETRX DATAS 5| NAND_DQ7/RGMII1_RXD2/ - /HPS_GPIO26
HPS BOGTSELS 515-| NAND_WP/RGMII1_RXD3/QSPI_SS2/HPS_GPIO27
NAND_WE,BOOTSEL2/QSPI_SS1/ - /HPS_GPIO28
U14N
Bank 7C VCCIO = 3.3V CYCLONE V SoC BANK XCVR
13
——, HPS SDMMC_CMD A5 HPS EMMC RST
13 — - g]g SDMMC_CMD/USB0_DO/ - HPS_GPIO36 SDMMC_PWREN/USBO_D1/ - /HPS_GPIO37 (13— HPS SOMME DAT? Bank GXB LO
13 —FIPS—SDVMC DATAT 6| SDMMC_DO/USBO_D2/ - /HPS_GPIO38 SDMMC_D4/USB0_D4/ - /HPS_GPIO40 [—a7"—FP5— = 13 AF an. S AD2
18 —HPS—SDNMVG DATAZ B 15| SDMMC_D1/USB0_D3/ - /HPS_GPIO39 SDMMC_D5/USBO_DS/ - HPS_GPIO41 = — 13 E5) GXB_RX_LOn,GXB_REFCLK_LOn GXB_TX_LOp
B11 FHi2 _HPS_SDMVC DATA A ADT
18 —PSSDNNVIG DATAT — B9| SDMMC_D2/USBO_DIR/ - HPS_GPIO46 SDMMC_D6/USBO_DS/ - /HPS_GPIO42 [~p4—Fp&— D,\,IMC*DATAE< 13 257" GXB_RX_LOp,GXB_REFCLK_LOp GXB_TX_LOn [y5
B — = SDMMC_D3/USBO_NXT/ - /HPS_GPIO47 SDMMC_D7/USB0_D7/ - HPS_GPIO43 — = 13 AB2 | GXB_RX_L1n,GXB_REFCLK_L1n GXB_TX_L1p [y
VY| GXB_RX_L1p.GXB_REFCLK L1p GXB_TX_L1n (15
HPS_ EMMC._SEL GXB_RX_L2n,GXB_REFCLK_L2n GXB_TX L2p
13 [ S_EWNE S B12 | SDMMC_FB_GLK_INJUSBO_CLK/ - /HPS_GPIO44 SDMMC_CCLK_OUT/USBO_STP/ - JHPS_GPI045 [-22HPS SDMMC CLK »13 V2 GXB_RX_L2p.GXB_REFCLK L2p GXB_TX L2n (1
_ Y54 REFCLKOLP
HPS_USB_DATA4 ce Bank 7D VCCIO =3.3V C10 HPS USB DATAQ REFCLKOLn
HPSUSE-STP G5| RGMIIO_RXDO/USB1_D4/ - HPS_GPIO5 RGMII0_TXDO/USB1_D0/ - HPS_GPIO1 [~F5 —HpS-USH DATA
15 HPS USE DR F=—| RGMII0_RXD1/USB1_STP/ - /JHPS_GPIO11 RGMIIO_TXD1/USB1 D1/ - /HPS_GPIO2 [~5g—HPS USEDATA
15 HPsUSE NXT——D=| RGMIIO_RXD2/USB1_DIR/ - HPS_GPIO12 RGMIIO_TXD2/USB1_D2/ - /HPS_GPIO3 & iP5 USE DATA Bank GXB L1
15 } — | RGMII0_RXD3/USB1_NXT/ - HPS_GPIO13 RGMII0_TXD3/USB1_D3/ - HPS_GPIO4 P an _ M2
is HPS USB CLKOUT G4 6 oY GXB_RX_L3n,GXB_REFCLK_L3n GXB_TX_L3p [y
> s USE ATAT 2| RGMIIO_RX_CLK/USB1_CLK/ - /HPS_GPIO10 RGMIIO_TX_CTL/ -/ - /HPS_GPIO9 g4 GXB_RX_L3p,GXB_REFCLK_L3p GXB_TX_L3n [po
RGMIIO_RX_CTL/USB1_D7/ - HPS_GPIO8 RGMIIO_TX_CLK/ - / - HPS_GPIOO GXB_RX_L4n,GXB_REFCLK_L4n GXB_TX_Ldp [h7
HPS USB DATAS D4 GXB_RX_Ldp,GXB_REFCLK_Ldp GXB_TX_Ldn oz
HPSUSEDATAS C7| RGMII0_MDIO/USB1_DS5/12C2_SDA/HPS_GPIO6 2 GXB_RX_L5n,GXB_REFCLK_L5n GXB_TX_L5p [pf
RGMIIO_MDC/USB1_D6/12C2_SCL/HPS_GPIO7 GXB_RX_L5p,GXB_REFCLK_L5p GXB_TX_L5n
UBS PHY Interface (ULP') SCSEBA6U2317 Eg REFCLK1Lp
15 S USB DATATZ.0] REFCLK1Ln
5CSEBA6U23I7
::‘z‘:z:‘m(c) 2018 by Terasic Inc. Taiwan.
e ’ p— T
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U14A
LUDS X 510.0] FPGA TCK
_TX_p[10..0 . .
se E:m: CYCLONE V SoC Configuration
' R211
516 I LVDS RX p[9..0 1K VCCIO_LVDS_FPGA
516 I oS EX n%_-- FPGA JTAG INTERFACE Bank 32 Bank 52
FPGA_TCK AB5 VECIO = 1.5V AA20 _ LVDS RX1V5 pt
Ro13 i > —FPGATHS Ao Tck VCCIO = 1.8V/2.5V 10_5A/INIT_DONE/DIFFIO_RX_R2P e e (T
= ™S
FPGA_TDI
E,?QK‘ i [ —FPGA TDO w\1{g DI 10_5A/DEV_OE/DIFFIO_TX_R5P AC24 LVDS TXIVS po >
] = TDO
R21 o EPCQ DCLK AAS I0_SAIDEV_ CLR/DIFFIO_TX_RSN/DQ1R [-AE28LYDS TXIVE 00 (=16
oI DCLK Y19 LVDS_RX1V5_ni
Design Note: EPCQ AS DATA0  AD7 I0_5A/CRC_ERROR/DIFFIO_RX_R2N SO I
| E ~AS DATA AS_DATA0,ASDO/DATAO FPGA DDR3 ADDR14
Optiona fermination resistor ?22‘?4 fiaoz = gc EATA ﬁgg AS_DATA1/DATA1 10_5AINCEQ/DIFFIO_TX_R3P/DQIR |FAEZ Ao 1
50V DNI EPCQ_AS DATA3 _AB6 | AS_DATAZIDATA2
VCC3P3 CAD Not DNI B AS_DATAS3/DATA3
VGGCaP3 Place near FPGA DCLK pin 1 EPCQ nCSO A6 sl S,  vcopaM VC((:_)SPS
) LVDS TX pé 5 FPGA_CONF_DONE
c15 b :l I0_3A/DATA7/DIFFIO_TX_B2P/DQ1B CONF_DONE [ = = R206 10K
V] I0_3A/DATAS/DIFFIO_TX_B2N
. 4 FPGA NSTATUS
0.1u ﬁéz I0_3A/DATA11/DIFFIO_TX_B4P nsTatUs |8 R207 10K
o, = VCCIO LVDS FPGA C4 | |O_3A/DATA9/DIFFIO_TX_B4N/DQ1B FPGA NCONFIG
— VGC - o ﬁy I0_3A/DATA15/DIFFIO_TX_B6P/DQ1B nconFiG [ 215 10K
EPCQ AS DATAO 5 100 soton |2 EPCQ AS DATA1 10_3A/DATA13/DIFFIO_TX_B6N/DQ1B ok |I-
TEPCQDCIK 6] EPCQ_AS DATAZ —|
W?t SCLK WP#(I02) ? EFGQ AS DATAS 2?9 5 % 10_3A/DATA12/DIFFIO_RX_B3P/DQS1B 10 MSELO
———=——=>=—————¥ CE# HOLD(I03) 570 | 'O_3A/DATA10/DIFFIO_RX_B3N/DQSN1B MSELO [ MSELT
=70 | |O_SA/CLKUSR/DIFFIO_RX_B5P/DQ1B MSEL1 | VSELD
ND i I0_3A/DATA14/DIFFIO_RX_B5N/DQ1B MSEL2 35— SELs
STELP0B4A-JBLE = Ya | I0_3A/DATA8/DIFFIO_RX_B1P/DQ1B MSEL3 [ MSELA
~ 10_3A/DATA6/DIFFIO_RX_B1N/DQ1B MSEL4 =
5CSEBABU23I7
= Default Setup MSEL[4:0] = 01010,
FPP x32 Mode VC%3P3
R45 0 SELO R179
FPGA _DDR3_ADDR[15..0] 34 0 DNI SEL R169
LA — utag [ R33 0 SEL RT6
R30 0 DNI SEL! R159
R151 0 DNI SEL: R26
CYCLONE V SoC Clock
nga Bank 3B VCCIO = 1.8V/2.5V
———_LVDS_CLKIN_p0 DNI % AG5 LVDS_CLKOUT_p0
16 TVDS CIRIN 10 Wi7 | |O_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 [~anz VDS CTROUT 10 16
16 RN b V12| |O_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 10_3B/CLK1P/DIFFIO_RX_B23P
TVDS_CLKIN | o W
16 R204 10_3B/CLK1N/DIFFIO_RX_B23N sw2
1 — LVDS_RX1V5_p0 g’)\?l ; [ == g Mggﬁ
T
Bank 4A VCCIO = 1.5V I_,
v SW-DIP2
LVDS_RX1V5 n0 AAT3 | 0_4A/CLK2P/DIFFIO_RX_B31P -
12 I FPGA CLKZ 50 % 10_4A/CLK2N/DIFFIO_RX_B31N
I0_4A/CLK3P/DIFFIO_RX_B39P -
FPGA_DDR3_ADDRI15 5 | o At :
AR I0_4A/CLK3N/DIFFIO_RX_B39N '\Dngfgtg pc())s’[‘non :
MSEL3 = OFF
R167 Bank 5B VCCIO = 1.8V/2.5V SW2 : FPGA Config Mode select
100 LUDS CLKOUT o1 Switch Position Configuration
———_LVDS CLKIN p2 DNI X _p Sch
16 B 1 10_5B/CLK4P,FPLL_BR_FBP/DIFFIO_RX_R23P 10_5B/FPLL_BR_CLKOUTO,FPLL_BR_CLKOUTP,FPLL_BR_FB/DIFFIO_TX_R22P Qigg o ; 16 %% nge;;;
16 VDS CIKIN 53 7| 10_5B/CLK4N,FPLL_BR_FBN/DIFFIO_RX_R23N 10_5B/FPLL_BR_CLKOUT1,FPLL_BR_CLKOUTN/DIFFIO_TX_R22N = = 16 OFF ON AS Mode
16 ~CIRIN_n3 5 10 5B/CLK5P/DIFFIO_RX_R21P
16 = = R177 I0_5B/CLKEN/DIFFIO_RX_R21N
100
DNI
Bank 8A VCCIO = 1.8V/2.5V
FPGA CLK1_50
3 FPGA V2PE GPIOT % 10_8A/CLK6P,FPLL_TL_FBP/DIFFIO_RX_T9P I0_8A/FPLL_TL_CLKOUTO,FPLL_TL_CLKOUTP,FPLL_TL_FB/DIFFIO_TX_T4P Eg t¥B§ K ‘H)H ; 16
16 VDS RX pT0 D12 | |O_8A/CLKEN,FPLL_TL_FBN/DIFFIO_RX_T9N I0_8A/FPLL_TL_CLKOUT1,FPLL_TL_CLKOUTN/DIFFIO_TX_T4N 16
16 £ I0_8A/CLK7P/DIFFIO_RX_T1P
LVDS_RX_n10 C S RX_
16 R205 10_8A/CLK7N/DIFFIO_RX_T1N
100 "r cupyruhl(c)zmaby!ammhc.nmm
DNI 5CSEBAG6U23I7 - Moo s , cuplcad, o usedwi Toras.
[Title
Cyclone V - System on Module
ize Document Number ev
B FPGA : Clock and Configuration
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u14C U14D U14F U14G
CYCLONE V SoC HPS Power CYCLONE V SoC Power GND GND
VCCINT_HPS VCC1P5_DDR_HPS VCCINT_FPGA VCC2P5
Q F23 Bi5 K14 R1
K17 c25 J11 AA10 E23 | GND GND I"B17— “Kie | GNP GND [R5
176 xccf:zs xco:oeﬁfngs Go7 K73 xcc VCCPD3A 51 Gmg G“g ) R0 G“g Gmg RT3
Lig | VGG HPS CCIOBA HPS "Fo7 ] K15 | VCC AA14 Fo | G GND I"B55 K3 | G GND I"Ry5
Mi7 | VCC_HPS VCGIOBA_HPS 5351 1] vee VCCPD3B4A a5 A70| GND GND 555 Ra—| GND GND [ g5
—w7g | VCC_HPS VCCIOBA_HPS 574 T2 vee VCCPD3B4A [, A3| GND GND [g57 Y12 GND GND [R5
—7o| VCC_HPS VGCIOBA_HPS |55 T4 vee VCCPD3B4A 3 AA7| GND GND g3 17| GND GND [gg
VCC_HPS VGCIOBA_HPS |55 o | VCC VCCPD3B4A A AA17 | GND GND (g5 viz| GND GND (15
VCC_HPS VCGIOBA_HPS 5T DDR3_VREF i | VCC VCCPD3B4A 3 ‘AR | GND GND g7 73] GND GND |14
517 | VCC_HPS VCCIOBA_HPS T Mis | VCC VCCPD3B4A AA3 | GND GND &7 15| GND GND |3
p1g | VCC_HPS Ho2s M15 | VCC Y21 VCCIPDSA AA9 | GND GND 577 L17 | GND GND (7
U1 | VCC_HPS VREFBBANO_HPS o] VCC VCCPD5A (it AB24 | GND GND |5 75| GND GND |73
VCC2P5 VCC_HPS cis7 T vee VCCPD5B AB57 | GND GND |3 5| GND GND |75
P27 . 0.1u 2| Jee E10 VCC3P3 AB3 | GND GND Thyg— TT24 | GND GND Mjp
K21 VCCIOBB_HPS 751 : 63V %1 vee VCCPD8A AG1 | GND GND [p13 57 GND GND |55
Ro4 | VCCPDBABB_HPS VCCIOBB_HPS (755 Ng | VCC H10 AGo | GND GND 516 5| GND GND |54
M4 | VCCPDBABB_HPS VGCIO8B_HPS [j7g —p11 ] VCC VCCPGM [~7g AG3 | GND GND 53 5| GND GND 557
—p51 | VCCPDBABB_HPS VCCIOBB_HPS [~57 13| VCC VCCPGM [AB37 AD14 | GND GND [y Wwa | GND GND 5
54| VCCPDBAGB_HPS VCGIOBB_HPS [~Aps7 71 vee VCCPGM AD25 | GND GND [E7g W3 | GND GND |5
VCC3P3 VCCPD6A6B_HPS VCCIO6B_HPS 5| VCC VCCA_PLL VCC2P5 AD25 | GND GND |5 M0 | GND GND 17
T27 Ri0 | VCC 4 AD3 | GND GND PEp— M1 | GND GND TV
E£21 VREFB6BNO_HPS R> | VCC VCCA_FPLL |z L16 BEAD ADG | GND GND [E55—~ —wia| GND GND |5
VCCPD7A_HPS 7 vee VCCA_FPLL |p4 AR ADg | GND GND 57~ —ig | GND GND |79
E17 c20 9| VCC VCCA_FPLL [ AE1 ] GND GND [£5 M20 | GND GND w7
VCCPD7B_HPS VCCIO7A HPS [—p7g—¢$——OVCC3P3 To| VCC VCCA FPLL [y AET6 | GND GND (—£g M3 | GND GND w75
E14 VCCIO7A_HPS 15 VCC VCCA_FPLL [-aa57 VCC_AUX VCC2P5 AETs | GND GND (3 Vg | GND GND |-¥7s
VCCPD7C_HPS 813 —uze | VCC VCCA_FPLL ‘AE5> | GND GND [—&57 N1 GND GND [~y
E13 Veciors HPS s viee E15 L13 BEAD AE3 | GND GND 76— TNi3 | GND GND ["v26
VCCPD7D_HPS VCCIO7B_HPS VCGC_AUX [ AF24 | GND GND &35 NT5 | GND GND |51
B10 VCC_AUX [~Acs AF3| GND GND 377 NT7 GND GND
9 VCCIO7C_HPS VGC_AUX [~RG57 AGT | GND GND [~p5~ —Nfg | GND Ha
—F22 | VCCRSTCLK_HPS D6 VCC2P5 VCCBAT VCC_AUX FAD15 VCC_AUX_SHARED  VCC2P5 AGi17 | GND GND |—7g N2 | GND GND 5
VoG AUX YOCRSTELEHPS VGGIo7D Hps |25 - AGZ GND Gnp [H20- N o gD [
- L18 o~~~ BEAD D7 F21 L12 BEAD AG27 H24 N4 K8
Ho3 D19 VCCBAT VCC_AUX_SHARED AG3 | GND GND 557 510-| GND GND g
VCCPLL_HPS VREFB7A7B7C7DNO_HPS [————] AG7| GND GND |3 515| GND GND | g
VCCA_PLL = 5CSEBAGUZ3I7 AH10 Gmg G“g Y3 P16 G“g Gmg L10
e Transceiver Power s Ak20 SND anp e E8 anp ¢ a2
VCCINT_FPGA CCH_G: CCE_G R5 G J2 p3 | G U_ D23
L4 VCCE_GXBL [z GND 5 55| GND DNU_T5 g7
T4 VCCL_GXBL VCCE_GXBL VCCIPDSA VCC2P5 GND 75 B9 GND DNU_16 U8
VCCL_GXBL o R197, 0 GND (g GND DNU_17 [FAET
P RIS AN S GND 77 DNU_18
5CSEBAGUZ3I7 VCC3P3 b [z
R196 0N 0 Q ND
5CSEBA6U23I7 5CSEBA6U23I7
Ui4H
VCCIO1P8  VCC2P5 Reference pin
VCCIO8A VCC2P5
R66 R62 LE o RREF_TL [
0 R221 o
DNI VCCIO_LVDS_FPGA CYCLONE v SOC Power 5CSEBA6GU23I7 R230
o VCC1P5_DDR_FPGA VCCIO1P8 2K
[)
ng VCCIO3A VCCIO4A XVA113 R219 QN0
VCCIO Selecl VeoIoaA VoCIOoan TAE21 ] VCC3P3 =
1.8V : Do Not Install R62 and Install R66. AE5 AF14
2.5V : Do Not Install R66 and Install R62. VREFB3ANO xgg:gjﬁ AF1 R217
AAT2 VCCIO4A [-hS12 S
AE10 | VCCIO3B VCCIO4A a5
AE73 | VCCIO3B VCCIO4A [are
ACZ VCCIO3B VCCIO4A DDR3 VREF
VCCIO3B AF16 e}
AF12 VREFB4ANO
VREFB3BNO
VCCIO5A xvégs
VCCIO5A
VREFB5AND [FAC28
VCCIO8A C155 | Cc218
W25 E7 — Kl u 01 u ter| cugyrhm(c) 2018 by Terasic Inc. Taiwan.
VGCCIosB VCCIosA ﬂCZQH 6.3V | 6.3V Nogmrormase i  cupcatod Toras.
AA25 D9 0.1u [Ttle
VREFB5BNO VREFBBANO [
_L 63V Cyclone V - System on Module
= 5CSEBA6U2317 = - ize Document Number ev
B FPGA - Power and Ground BO
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FPGA VCCINT VECINT_FPGA VeesPs  ycepD7 , VCCIO7 (Bank 7)

Cos6 | c30s | Co73 £0%5 cess | coso | cora | cota | caeo | of
001y ==0.01u ==0.01u 0,01y ==0.1u 0.1u
T1 va va Te 3V T1ov T1sv T

VCE1P5_DDR_FPGA
[e)

Au §
.3V 6.3V 30u
2.5V

DDR3 FPGA Bank 4, 5

1ov 10

C295 C274 C 76 C252 C249
0.01u 001u 1u u 1u 154 C242
T T T T T S T
.3V 16V

o1 | o
10V Tssv TssvT VT

T T T v T
o [ &
VCCINT_FPGA C237 C238 C151 C266 C190
[¢) 0.01u 0.01u 0.01u 0.01u 0.01u
vccgps VCCPD6A7TB_HPS 10V 10V 10V 10V 10V
C248 c277 C247 C275 ce27 C251 C254 €270
4.7n 4.7n 4.7n 4.7n  T"—4.7n 4.7n 4.7n 4.7n
10V 10V 10V 10V 10V 10V 10V 10V c177 C175 0199 €202 C176 C174 c197
——10u 0.47u 0.1u 47n 22n 0.01u 4.7n C222 c171 C246 C221 C170 C240
6.3V 6.3V 6.3V 16V 16V 10V 10V 4.7n 4.7n 4.7n 4.7n 22n 22n
= 10V 10V 10V 10V 16V 16V
VCCINT_FPGA =
5 =

C309 C230 C158 C253
47n 47n  =—=22n 22n
16V

16V | 16V 16V VCC1P5_DDR_HPS
o

HPS 1.5V (BANK 6)

c for VCCPGM
+C16 C126 C164 C156 c162 C152
VCCA_PLL VCCBAT VCC3P3 30U 4.7u 0.47u 0. 2u 0.1u  =—47n
VCCINI)_FPGA Q Q 25V 6.3V 6.3V 10! 6.3V 16V
€308 c312 | c172 c305 €299 C279 C269 C153
0307 C278 C304 C311 0250 0224 4.7n 0.010=—4.7n 0.01u 0.1u 22n = —=0.1 4.7n
0.1u 0.22u ——0.47u 10V 10V 10V 1ov 6.3V 16V 6. av 10V C173 C165 C178 C203 C160
ssv 6.3V 10V 6.3V 10\/ ssv 0.01u 0.01u 0.01u 0.01u 0.01u
L _ 10V 10V 10V 10V 10V
VCC_AUX_SHARED VCC_AUX
VCCINT_FPGA Q Q €200 C196 C159 C223 C163 C161
Q | 4.7n 4.7n 4.7n 4.7n 22n 22n
10V 10V 10V 10V 16V 16V
C34 C179 0259 C297 C233
+C38 _1+C36 C282 ——47u 1u ——0.01u 0.1u
100U ~T~100u 10u 6.3V 10V 1ov 10V 6.3V =
6.3V 6.3V 6.3V
B = =

VCGZPS  FPGA VCC2P5 (BANK 3, 4, 5)

+C41 C192 C219 C244 C193 C268 C220 C267 C293 C241 C194 C245 C243 C191
100u 2.2u 0.47u 0.22u 0.1u 1u 4.7n 4.7n 0.01 0.01 0.01 0.1u
6.3V 6.3V 6.3V 10V 6.3V 16\/ 16\/ 10\/ 10V 10V 10v 10V 10V 6.3V

Al VCCINT_HPS =

T ‘Gopyright (c) 2018 by Terasic Inc. Taiwan.
[Tlasic] Ao s
037 0255 0231 0225 C195 0201 C310 C198 c272 c271 C296 0229 0228 0226 NUSSTEEEon_ No part o h i , dupicated, i Terasc.
47n 0.01u 0.01u 0.01u 0.01u 0.01u [Title
6 3V 1OV 6 3V 6 3V 16V 16V 10v 10v 10V 10V 10v 1OV 1OV 1OV 0yc|°ne V- 3ystem on Module

€L >
= B FPGA - Decoupling

ize Document Number rev

BO
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DDR3_VTT DDR3_VTT
Note : FPGA DDR3 RESET N ? FPGA_DDR3_ADDR11
you can only swap the DQ signals VCC1P5_DDR_FPGA O RIRAK .—:gg FPGA ADDR14
within x8 group (e.g. 0-7,8-15,16-23,24-31) ERERERE :M FPGA |  CAS N

DDR3 Interface (FPGA) on the DDR3 chips FPGA DDR3 CK P R16§ . 100 FPGA DDR3 CK N s |5 |s | 7 e WEN

68 I FPGA DDR3 ADDRI[15..0] Note : you can swap the signals on the OCT resistor array CAD Note: FREEERE ’_5 i{ FPGA | _ADDR9

’ (include NC pin) Place close to DDR3 chip o O 8 5 =42 5\{ FPGA ADDR13
. —-FEGA DDR3 DQ[31.0 [ R46 R FPGA_DDR3_ADDR2
6 FPGA DDR3 BA[2.0] VCC1P5_DDR_FPGA VCC1P5_DDR_FPGA
: G 7 o 7 e DDRE_VTT DDR3_VTT
FPGA DDR3 DMI3.0
6 [ —— gg VDD vss jg gg VDD vss j o
FPGA_DDR3_DQS_P[3..0 VDD VSS VDD VSS o £p R
o 0 P00 i e N
FPGA DDR3 DQS N[3.0] VDD VSS g VDD VSS |yg—1 ERERERE AL FPGA BAT
6 < VoD VSS a4 VDD vss (M SIEE 2 Rl — LI
VDD vss [ VDD VSS 5 R V3¢ FPGA ADDR4
FPGA DDR3 CK P RT VDD VSS g R7| VDD VSS [ e e 2 o L FPGA DDRT
6 [ — Rg| VDD VSS | Ro | VDD VSS ¢ SERE R 2\1 et N
FPGA_DDR3_CK_N VoD VSS T VoD VSS T R FPGA ADDR8
6 [ — A vss A vss [ [RSTUNAY
FPGA DDR3 CKE vDDQ VSS s vDDQ VSS s
6 [ A DDA3 OKFO 28 | vbba vss (28— £8 | vbba vss 28— =
FPGA_DDR3_CS_NO co | VbDQ B Co | VbbQ B1 DDR3_VTT DDR3_VTT
6 [ 52| vobQ vssQ 52| vobQ VSSQ ~gg— ) )
FPGA_DDR3_RESET_N [ E9 | VDDQ vssQ [ E9 | VDDQ VSSQ "B R4 FPGA_DDR3_ADDR7
6 [ = = = ,E:Q vDDQ vSsQ g ,Ezq vDDQ VsSQ 3 R ; Z\} FPGA ADDR5
FPGA DDR3 WE N 12| vobQ VSSQ 5 12| voba VSSQ |-g ENERERE RT84VAY FPGA DDR3 ADDR3
6 [ His| vDbQ VSSQ [£g Hi5| vDbQ VSSQ [gg S5 E IS ALY FPGA DDRIBA
6 FPGA DDR3_RAS N DDR3_VREF vbDQ VSSQ I"Fg ] DDR3_VREF RREE VSSQ I"Fg R1747 R FPGA_DDR3_BA!
I FPGA DDR3 CAS N 2 vRerpa vesa & Ht | vRerDa vesa &I See R R1Z 5\\} A DDHs Cor?
o |0 | |3 R Fl
6 [ GA DDR3 CAS | M8 | VREFCA vssa 22— M8 | VREFCA vssa (22— © | '—s-g/vs 3 ,’: 833
6 I FPGA_DDR3_ODTO FPGA _DDR3_ADDRO 3 = FPGA_DDR3_Al 3 = I
FPGA_DDR3 A 71| A0 GA Al 71 A0
FPGA 3 A Al FPGA ADDR Al R38, A 51 FPGA DDR3 CS N1
FPGA_ A A2 E3 _ FPGA DDR3 DQ16 FPGA_DDR3_ADDR A2 E FPGA DDR3 NI
FPGA A As DQ0 "F7—FPGA 7 FPGA_DDR3_ADDR A DQO "F7—FpGA R162 A 51___FPGA DDR3 ADDR15
5 I FPGA_DDR3_CS_N1 FPGA ADDR5 p2 )| A4 DAt "R FPGA. Q18 FPGA_DDR3_ADDR5 p2 )| A4 DAt g FPGA. Q DNI
FPGA ADDR6 Rg 1| A DQ2 [ FPGA Q19 FPGA_DDR3_ADDR6 Rg 1| A° DQ2 I FPGA Q
FPGA DDR3_CKE1 FPGA ADDR7 R2 1| A6 DA3 7 FPGA Q20 FPGA_DDR3_ADDR7 R2 1| A6 Das I FPGA_ Q
6 [ FPGA Al A7 DQ4 [ FPGA 7 FPGA DDR3 ADDR A7 DQ4 [ FPGA 5
FPGA_DDR3_ODT1 FPGA A R3 1| A8 DQ5 7 FPGA Q22 FPGA_DDR3_ADDR R3 1| A8 DAs g FPGA Q6
6 ! A ADDRI0 L7 A9 DQs6 [ FPGA Q23 FPGA DDR3 ADDRIO 71 A9 DQ6 [ FPGA Q7
FPGA_DDR3_Al R7 1| AT0/AP 38; 7 ___FPGA DDR3 c>24h FPGA_DDR3_ADDRT1 R7 1| ATO/AP ggg D7 ___FPGA DDR3 R157, 4.7K__FPGA DDR3_CKE1
FPGA DDR3 A C FPGA DDR3 A ADDRTZ c FPGA_DDR3 B < e —
FPGA_ Al T Azic n v T FPGA 822 A _ADDRT3 T A2ic n D09 NG FPGA | Q10 = "
FPGA_DDR3_A iT7a [ EH | T FPGA_DDR3_DQ27 GA ADDRT4___T7 et | T FPGA_DDR3
oL Dat1 7y FPGA_DDR3_DQ28 Al4 Dat1 7x FPGA_DDR3_DQ R164 s 4.7K__FPGA DDR3_CKEO
FPGA DDR3 CK P J7 | LN FPGA Q29 FPGA DDR3 CK P J7 D2 = FPGA Q _|__M—
FPGA _DDR3 CK N K7y LK TS | Ta A Q30 FPGA_DDR3 CK N K7 p OLK Dats g Al Q =
—FPGA DDR3 CKED Ko OLK.n e | 7y FPGA Q3 —_FPGA_DDR3 CKED Ko LK. n bat4 g FPGA 5
CKE DQ15 CKE DQ15
R IOEE  ( L2 FPGA DDR3_CS_NO L2
FPGA_DDR3 RESET N___T. F3 __ FPGA_DDR3 DQS P2 FPGA_DDR3 RESET N___T: F3___ FPGA DDR3 DQS PO
FPGA_DDR3 WE_N L3 RESET LDQS "G5 FPGA_DDR3_DQS_N2 FPGA_DDR3 WE N L31| RESET LDQS "G5 FPGA_DDR3_DQs_NO
FPGA RAS N J3 | % nggg C7___FPGA QS_P3 FPGA_DDR3_RAS N J % nggg C7___FPGA | QS_P1
FPGA_DDR3_CAS N Kayf BAS UbRes [[B7___FPGA DDR3 DOS N3 FPGA CAS N K3}l BAS Ubaas ['B7FPGA DDR3 DQS N
FPGA DDR3_BAO M2 FPGA_DDR3_BAO M2
FPGA_DDR3_BAT Ng /| BAO J FPGA_DDR3_ODT1 —FPGA DDRs BAT ___ Ns | BAO J FPGA_DDR3_ODT1
FPGA_DDR3 BAZ M3 )| BAT ey FPGA_DDR3_CKET FPGA_DDR3 BAZ M3 J| BAT NC1 FPGA_DDR3_CKET
BA2 NC2 [ FPGA DDRIGS N1 BA2 NC2 [+ FFGADBOR S NT
FPGA DDR3 DM2 E7yf Lom N [ FPGA_DDR3_ZQ11 R134,\/\6&0_I_ FPGA_DDR3_DM0 E7yf L om Nog [ FPGA_DDR3_ZQ01_Ri85 240
—FPGA DDRs DVMs D3] T Nea [(M7___FPGA DDR3 ADDRTS L —_FPGA DDR3 DM D3] oom Noa [[M7_FPGA DDRS ADDRT5 " 8NI_] 1
FPGA DDR3_ODTO Kiyf oot sq | L8 FPGA DDR3 7010 R135, A A240 FPGA_DDR3_ODTO Kiyf oot o | LB FPGA DDR3 7Q00 R1s4 ,\/\/&O_l_
[S43TR16256A-15HBL = [S43TR16256A-T5HBL =
VCC1P5_ DDR FPGA VCC1PS5._ DDR FPGA
ci14 | cite | ott7 | otis | cite | ci13 | oir2 | otio | cide | Gias | claz cats | cot | cat7 | oter | cies | cota | catz | ate | caes | coot | cias
0.015=—0.01u 0.015=—0.01u
Sov | sov | v [ sov [ sov | sov | sv [ sov | sov | sov | sov Sov | sov | v [ sov [ sov | sov | sv [ sov | sov | sov | sov
VCC1P5_DDR_FPGA = DDR3_VREF VCC1P5_DDR_FPGA = DDR3_VREF
o [)
Capyrum {c) 2018 by Terasic Inc. Taiwan.
ter
Besid] o e o
C139 | C150 | C145 | Co4 c1 41 Cc140 c146 | Ci11 C289 | C200 | C264 | c263 | c2s6 | c2s7 c288 | c211 [Title
0.1u =—0.1u —=—0.1u ——0.470=—0.470=—0.47u 0.1u =—0.1u 0.1u =—0.1u =—0.1u ——0.474=—0.470=—0.47u 0.1u =—0.1u -
16v | 16v | 1ev | fov | fov | fov 16V | 16V 16v | 16v | 16v | fov | fov | fov 16V | 16V Cyclone V - System on Module
ize Document Number
B | FPGA:DDR3SDRAM
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DDR3_VTT DDR3_VTT
Note : o _ b
DDR3 Interface (HPS) you can only swap the DQ signals VCC1P5_DDR_HPS O REB3\ A 2K HPS DDRS RESET N Al 311 — QBDEH
5 I HPS_DDR3_ADDR[15..0] within x8 group (e.g. 0-7,8-15,16-23,24-31) ENERERE] R16 o A —CAS N
PS DOMS DOMBI 0 on the DDR3 chips HPS DDR3 CK P R13% . 100 HPS DDR3 CK N s s |s |s R15 2\\} HPS_DDR3 WE N
.0] R12 HPS_DDR3_ADDRO
5 « - Note : you can swap the signals on the OCT resistor array CAD Note: s N8 |3 R N HPS ADDR9
5 [ HPS DDR3 BA[2..0] (include NC pin) Place close to DDR3 chip O O R %} HPS Al 13
R13 S_DDR3_ADDR2
5 HPS_DDR3_DM[3.0] LAIS AR
[ VCC1P5_DDR_HPS VCC1P5_DDR_HPS
5 < HPS_DDR3 DQS P[3.0] QL " { o 5 DDRE VT DDR3_VTT
HPS DDR3 DQS N[3.0] VDD Vss VDD vss o
5 & = 29 1 /oD vss |2 29 1 /oD vss |-
a7 | vob ves [CAs G7 A9 | R119 . A1 HPS_DDR3_ADDR10
K2 | VoD veg [ k2| /OB VSS [Twi R98 S_DDR3_ADDR12
5 [ HPS DDRS CK P VDD vss [ VDD ¥SS M9 2R [ R AT s BAT
vop ves [B3 N VSS B3 s |s |s |& [ R99 HPS ADDR1
5 I HPS_DDR3_CK_N vop ves e en SSp [ Ra7 HPS_| —ADDRA4
R | VDD ves [ R | VoD ¥SS P ey s s [R86 HPS_DDR3_ADDR6
5 I HPS_DDR3_CKEQ I v E R SS [E S R18 B HPS RAS
ss 5 VDD VSS [ R2 f HPS ADDR8
HPS_DDR3_CS_NO A VSS |79 A VSS T —
5 [ — A8 | VDDQ VSS -gg A8 | VDDQ VSS 551
HPS DDR3 RESET N <1 vbba vsS ——ri <1 vbba vss —=—1 =
5 [ c xggo vssa 1B Gg | VbDQ | B1 DDR3_VTT DDR3_VTT
5 [ HPS DDRS WE N D2 | VDDg vssg D2 | 3338 \\5228 . 7 ?
E9 D E9 D R6 1 HPS_DDR3_ADDR7?
5 I HPS_DDR3_RAS_N F xggg xggg D F xg[D’Q 3220 D! [ R85 R HPS_DDR3_ADDR5
H2 1 vooa VSSQ g5 M2 Uoba vesa [£ cEE o H s
s I HPS_DDR3_CAS_N He | vooa vesa [es Ho | vED v E8 S s |s |s RI7 R - R3_BA2
HPS DR ODTO DDR3_VREF veso F9 DDR3_VREF Q Vggg F9 1 R109 5; H R Al
_DDR3 H1 G H1 G s 5 Ie s R116 HPS_DDR3_CS_NO
5 [ Ve z:g;gg xsso FGo 1 vs | VREFDQ VSSQ g S 1° 8 |8 R 7/\/31 = 570
SSQ [ VREFCA vssQ i RTTE VA o oOTT
HPS_DDR3_ADDRO 3. o = HPS_DDR3_ADDRO 3. 0o =
S DDR3_ADDRT 7 S _DDR3 A 7
5 I HPS_DDR3_CS_N1 R3_ADDRZ 2; S 3 A Al = R14, . 51 HPS DDR3 CS Ni
R3_ADDR3 e bao |-E3 PS_DDR3 DQ16 N A A2 E HPS_DDR3_DQO DNI
s I HPS DDR3_CKET1 5 R3_ADDR ™ ooy [ R 7 H ADDRA 23 gg? F7 H R R11 51 HPS DDR3 ADDR15
- R3_ADDRb P F2 - R3_DQ18 - ADDR5 P F2 - R3_DQ DNI
5 I HPS_DDR3_ODT1 ¥ R3_ADDR R 25 DQ2 [7F H R3_DQ19 H ADDR6 Ra 1| A5 Daz ¢ H R3_DQ
HPS DDORI ADDR o A6 DQ3 [ HP5 DRI DGZ0 HPs ADDRT o A6 DQ3 | HP5DOR
: RoADDR A7 DQ4 [ o R Da5T . A A7 DQ4 | 2 R Das
. RADDR 75 A8 DQ5 5 2 R DG2 3 i =5 A8 DQ5 [ . R DGE
H R3_ADDRI0 L Q?O/AP 38‘75 H H R3_DQ23 H Al 0 71 A9 DQ6 H R3_DQ7
H R3_ADDR R7 2 7 H R3_DQ24 H 3 A R7 Y| A10/AP DQ7 7 H R B R121 4.7K__HPS DDR3_CKE1
S_DDR3_ADDR N7 Q8 ¢ R3_DQ25 DR3_A N7 Da8 =5 = | N
S DDRSADDR T3 A12/BC_n DQY & R DO%E BREA T3 A12/BC_n DQ9 [-& L 5 —
S_DDR3_ADDR T7 A‘3 38‘0 B i R3_DQ27 DR3_Al T7 DQ1OiiTE i R B
14 5 }; A HPS_DDR3 DQ28 Al4 DAt mx HPS _DDR3 DQ R12Q . 4.7K__HPS DDR3 CKEQ
HPS_DDR3_CK J7 Q12 [y H R3_DQ29 HPS_DDR3_CK_P J7 Dat2 ; H R3_DQ
HPS_DDR3_CK N K7 { CLK DQ13 g _DDR3_DQ30 HPS_DDR3_CK_N K7 { CLK DQ13 g _DDR3_ =
e — O fates — SN ] =
HPS DDR CS§N0 L2 HPS_DDR3 CS§N0 L2
- RS RESET N T F3 HPS DDR3 DQS P: - 3 RESET N T F3 HPS DDR3 DQS PO
z R3_WE N Laj RESET \LPAS Feg T R3_DQS i 3 N 13| RESET LDQAS "G5 H R3_DQS_NO
H R3_RAS N J3 | WE QSn 57 R3_DQS APS_| RAS N J3 1| WE LDQSn [7&7 R3_DQS_P1
R3 CAS N K3 | aas 2oas 7 R3 DQ S DDR3 CAS N K3 BAS u%%%ﬁ 7 R3_DQS N1
HPS DDR3 BAO M2 HPS DDR3 BAO M2
HPS_DDR3_BAT _'Nit BAO J HP: HPS_DDR3_BAT Ng | BAO J HPS_DDR3_ODT1
HPS DDR3 BAZ M3 gﬁ; ',:I‘g; H R3_CKET HPS _DDR3 BAZ [YEN Sﬁ; mg; H R3_CKET
L H R3_CS_NT L H R3_CS_NT
HPS_DDR3_DM2 E7yf Lom mCi L H R3 ZQi1___Ri0§ 240 HPS_DDR3_DM0 E7 NC3 [ H R3_ZQ01__Ri12 240
HPS DDR3 DM3 PEN = NC4 M7 F R3_ADDRT5 M1 HPS DDR3 DM D3 LoM Ned v+ R3_ADDRT5 M1
HPS_DDR3_ODTO0 Kiyf oot 20 | L8___HPS DDRS Za10 R1o7,vv&o_i_ HPS_DDR3_ODTO Kiyf oot 2 | L8___HPS DDRS 7000 Riz2 , . 240
[SA3TRT6256A-15HBL = [SA3TRT6256A-15HBL =
VCC1P5_| DDR HPS VCC1P5 | DDR HPS
084 099 c1o1 0123 c100 0124 0122 c83 | c120 | ci121 | ci2s cse 0131 0132 0104 088 cs7 065 077 0102 ci29 | c128
4,70 ==0.010=—0.010==0.01u 3.3n =5—=4.7n 0.010==0.01u
5ov 5ov 5ov sov sov 50v 50v 50V | s50v | s0v | 50V sov 5ov 5ov sov 50v sov 50V | 50V sov 50V | 50V
VCC1P5_DDR_HPS = DDR3_VREF VCC1P5_DDR_HPS = DDR3_VREF
(&) o
Mrm cammm(a}zmaby!ammhc.nmm
BT g , ot o s v Tossic.
c119 | co8 097 c73 064 63 c74 | ce2 css | ct27 | c75 | ci 30 c103 | c105 c76 | css [Title
0.1u =—0.1u =—0.1u ==0.470=—=0.470=—=0.47u 0.1u ==0.1u 0.1u ==0.1u =—0.1u ==0.470=—=0.470=—=0.47u 0.1u ==0.1u -
16V | 16v | 1ev | 1ov | 1ov | 1fov 16V | 16V v | 16v | 1ev | 1ov | 1ov | tov 16V | 16V Cyclone V - System on Module
ize Document Number
B | HPS:DDR3 SDRAM
N N Date:
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U2-1 u21
VCCQ_EMMC VCC_EMMC
:; NC1 NC62 g]g 0 I VCC3P30O 16 1 yvee s H EMMG SEL
AT | N2 Noes P12 C78 | 66 I cot|fotu_ 8| —| 15 Ri44 10K I
Ag | N8 Noes [Pt cso | c9o | c79 4.7u =—0.22u 1T ND - E
A9_| NC C65 I"p1p 4.7U ==0.220==2.2u 6.3V | 10V emmc_clk = 2 4 __HPS_SDMMC_CLK
“A10 | NG5 NC66 [~pg 63V ] 10v | 1ov DIM SD CLK 3 | A0 YA SE—
—A10 ] : 16— 1At
ATT| NCo NCE7 | b5 VCCQ_EMMC
—AiZ | = = HPS_SDMMG_CMD
_ﬁg_ NGB8 NC69 g; - - — ??ﬂ SD_OMD g B ve L = = D7
—A1H NCe NC70 |55 VCC3P3 R113 R126a12 1o [SK—F——
—Bi | NGO NC71 N1z 10K GoKGGokS oK 11 9
—g7 NC11 NC72 |13 A *—gico Yo [
BS NC12 NC73 NT2 VCCQ_EMMC U2-2 »—— IC1
9 | NC13 NC74 "Ny L9 14 12 VCC3P3
“B10 | NC14 NC75 "N1o 500mA P! M6 X3 |lbo YD .
—511 Ncis NC76 g 5| Vcca CLK : *—= D1
“Bi12 | NC16 NC77 I"Ng 4| veoa K5 eMMC RST N 74CBTLV32578Q = Q104 R10
—Sg— NC17 NC78 [ 11 veca RST_N - e
“Bia | NC18 NC79 "Ng T M5 u19 0K DNI
—o1 Nci9 NC80 3 >+ vcea cMD 16 1 EMMC SEL
C3 | NC20 NG81 I R10Q A 0 K H5 VCC3P3o vee s
NC21 NC82 vee DS
C5 MT4 Tt 69 |[0.1u 8 _| 15 Ri02 10K
NC22 NC83 vCC GO E I
C7 M13 VCC_EMMCO I B6 _EMMC DATA?
Cg | NC23 NG84 15 - 16| VCC DATA7 ["B5—EMMC_DATAG | = 2 4 HPS SDMMC DATA? ,
NC24 NC85 VDD - vee DATA6 A0 YA >
C9 M1 i B4__EMMC _DATAS DIV _SD DATA7 3
=151 NC25 NC86 [yiig o DATAS 5 —EVMG DATAZ 64 A1
c11 | NC26 NC87 ["yig c2 DATA4 I"B5EMMC_DATA 5 7 HPS SDMMC_DATA6 2
NC27 NC88 VDI DATA3 BO  YB »
Cci2 Mg A5__EMMC _DATA2 DIV_SD DATAG 6
NC28 NC89 DATA2 1 1B1
C13 M7 ces | ce7 P4 | A4__EMMC DATA
Cia_| NC29 NC90 [Tyi3 ——0.1u=—=47u p6_| VSSQ DATA1 ["A3EMMC_DATA 11 9 HPS SDMMC DATAS ;
51 NC30 NCOT [ pty ca vssa DATAO 2 S SO DATAET0| IC0  YC >
2| NC31 NC92 [ 5 vssa 16K IC1
NC32 NC93 5| VSSQ HPS_SDMMC_DATA4
D3 | \Ca3 NCa4 [E14 = VSSQ 14 1pg  yp (12 AP SOVME DATAY (7
D4 13 = DIV SD DATA413
D15 | NC34 NC95 15 A6 164 ID1
NG35 NC96 I3 E7 | VSS 74CBTLV32578Q
213 1 Nc3s NC97 (5 G5 VSS
=1 NC37 NC98 [ Hio| VSS U4
NC38 NC99 gz J5_| VSS 16 1 EMMC SEL
E2 | NCao NC100 VsS VCC3P30O vee S =
ES 1 NG40 NC101 (13 K8 ) vss
Eg Noat No102 E}g I~ 11 w GND E |15R130 10K |||.
Eg | NC42 NG103 Py ) IS21ES08G-JCLT = 2 4 _HPS _SDMMC_DATA3 -
£70 | NC43 NC104 |5 VCCQ_EMMC —— WA 5|0 W<
£15] NC44 NC105 3 o 16K 1A1
E13 | NC45 NC106 5 5 7_HPS SDMMGC DATAZ \—— 7
NC46 NC107 BO YB—————
El | Noar e 5<114 16k DIM_SD_DATAZ 6 | 5
F2_| NC48 NC109 73 11 9 HPS_SDMMC_DATA1
F3 | NC49 NC110 375 10KA 0KA0K A 0KA0KA 0KA 0K J 0K ; VR RN I S — >
FT0 mgg? mg” 1B R94 P92 RI0 RI5RI3RI1 JREI JRES 6K IC1
F12 2 14 12_HPS_SDMMC_DATAQ ,
F13 | NC52 NC113 [~ 57 VCC3P3 : DIM SD DATA013 | D0 YD <>
Fia | NC53 NC114 [z K F————"" 1
Gi_| NG54 NCT15 "H13 74CBTLV3257BQ
Gz | NGS5 NCT16 MHip EMMC_DATAQ R
G3_| NC56 NCT17 I"H3 EMMC_DATAI 2.2K
G1o | NO57 NCT18 I"Hp EMMC_DATA? 3
Giz_| NC58 NCT19 I"Hy EMMC_DATA: R129 A 0 HPS_EMMC RST N
G151 NC59 NC120 ERNGDATA SE—
G14_| NC6O EVIMC_DATAS
NCe1 EMMC_DATA® swi 15
EMMC_DATA7 eMMC _RST N RIZZ A0 HPS eMMC RESET N
SD/eMMC Select i}
IS2TES08G-JCLI
EMMC_SEL EMMC SEL RIR 0 HPS_EMMC_SEL 7:|
Default position : ON
SW1 : SDMMC Bus Device select
Position Target d
ON SD Card
OFF eMMC
‘Copyright (c) 2018 by Terasic Inc. Taiwan.
ter| i
B e R e
Title
Cyclone V - System on Module
ize Document Number
B | HPS:eMMC and MUX
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Ethernet PHY Interface (RGMII) ENET_DVDDH
HPS ENET TX DATA[3..0 ENET_PLL
7 [y RS ENEL IX DAL ENET_AVDD
5 I HPS_ENET_GTX_CLK ENET_VCCA ENET_DVDDL
, I HPS_ENET_TX_EN HPS_ENET_LDO_O
< ot ol el <=1 (=] [=2] | ot o)
uie <| <o [ ||| | —|—I< —|of s <
HPS _ENET_RX_DATA[3..0
e WY -V- L : g8 gagese 3% A3 O
HPS_ENET_RX_CLK | ggg ggg
7 L —— a4 <X 0BdBd383d zzz 233 =]
HPS_ENET_RX_DV 2
7 « < 2 ETH_HPS_PO
HPS ENET_GTX_CLK 24 TXRXP_A 3 ETH_HPS_NO
. HPS_ENET INT N GTX_CLK TXRXM_A
< HPS_ENET_TX_EN 25 5 ETH_HPS_P1
HPS_ENET_MDC TX_EN TXRXP_B [§ ETH_HPS_NT
7 [ HPS ENET TX DATA 9 TXRXM_B
HPS_ENET_MDIO H X_DATA 07 TXDO 7 ETH_HPS_P2
7 < H X_DATA! 1] TXD1 TXRXP_C 75 ETH_HPS_N2
H ET_TX DATA > P;Bg TXRXM_C
HPS_ENET_RESET_N 10 ETH_HPS_P3
° I TXEXPD [ ETH_HPS_N3
HPS ENET_RX_CLK A
s I CLK ENET 25 — 35 1 RX_CLK/PHYAD2
HPS_ENET_RX_DV. 33 | by buicLki2s EN 17 [
LED1/PHYADO -
HPS RX_DATA ETH_LED2
HPS T DATA 312 RXDO/MODEQ LEDZPHYAD] 12— ETHLEDZ
Ethernet Interface (MDI) 2 S DATA 55| RXD1/MODET
ETH HPS P[3.0 S “RX_DATA 27 | RXD2/MODE2
16 & [3.0] RXD3/MODE3 48 R67 12.1K
16 & ETH_HPS_N[3.0] ISET = V'V _||| ETH_HPS PO
CLK125_NDO_LED MODE 41 C46
FHPS ENET INT N 38 |gGrS2allIP O/ ED_MODE ETH _HPS NO
’ ETH_LED1 HPS _ENET_RESET N 72 | INT_N DNI
1&@ T RESET N 46 R60 0 CLK ENET 25
XI ETH_HPS_P1
HPS_ENET_MDC 36 c47
~ | MDC R63  CAD Note: 1 ETH_HPS_N1
HPS _ENET_MDIO 37 0 Place near XI pin DNI
MDIO o uw DNI
o
5 4 ETH_HPS P2
8 8 2 xo 8 | cas
2 2 2 C40 ETH_HPS_N2
KSZ903TRNX 33p DNI
] I - 50V
DNI X ETH_HPS P3
= 1 ca
= ETH_HPS N3
VCC3P3 — DNI N
[¢)
R48 4.7 ET_INT_N
R50 4.7 ET_MDC
R198 4.7 HPS ENET_MDIO
R58 4.7 HPS_ENET_RESET N vCcCaP3 ENET_AVDD VCC1P2 ENET_VCCA
L17 L19 T
PHY Address is 00001 100ohm, 1.2A 1000hm, 1.2A ENET_AVDD VCCiP2
ENET_DVDDH €302 C318 C319 C317 C316 €320 Q2 |
Q 0.22u 1u 10u 0.22u 1u 10u
R61 47K ETH LED1 R209 1K 50V 10V 6.3V 50V 10V 6.3V
—/\/\6?\“
R64 47K ETH LED2 R65 1K A03415
] = = DNI
R191 47K HPS ENET_RX_CLK R51 1K HPS_ENET_LDO_O
— 8N VCC3P3 ENET_DVDDH VCC1P2 ENET_PLL
L14 L15
7000hm, 1.2A 1000hm, T.2A
VCC3P3 €300 C284 C262 €301 C285 €303
o 0.22u 1u 10u 0.22u 1u 10u
50V 10V 6.3V 50V 10V 6.3V
R57 /\/\N4.7K CLK125_NDO_LED_MODE_R49 47K
DNI
R190 J\/BNMK HPS_ENET_RX_DV. R52 4.7K = =
T
R59 47K__HPS ENET GTX CLK R208, 4.7K
T— VX NN VCC1P2 ENET_DVDDL
R189 4.7K__HPS ENET_RX_DATAO _ R53 47K L5 T
O AN
R188, 47K __HPS ENET RX DATA1 _ R54 mztl 7K 1000hm, 1.2A I Copy ) 2016ty Tarwsio b Toar.
p— LSO AN - b 1 Al ighs reserved.
WF\“ €283 C315 C235 WWW.LBTIETE Com Ne':m\m i i , duplicated, it Terasic.
R187, 4.7K__HPS ENET RX DATA2 _ R55 47K 0.22u 1u 10u [Title
50V 10V 6.3V -
R186 4.7K__HPS ENET_RX_DATA3 __ RS56 4.7K Cyclone V - System on Module
/\/\6\ | ize Document Number
= B HPS : Gagabit Ethernet
2
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VCC3P3
L4

VCC3P3_USB  CAD Note:
o Place 0.1u near USB3300 power pin.

LYY\
1000hm, 1.2A

C207 C208 C169 C32 C28
0.1u 0.1u

4.7u 0.1u =—=0.1u
6.3V 16V 16V 16V 16V

4.7u ==0.1u
6.3V 16V 16V

USB_VDD USB_VDDA
o
C206 C184 C183 C185 C29
0.1u 0.1u

4.7u
6.3V 16V

UBS PHY Interface (ULPI) USB_vDD
HPS USB_DATA[7..0 VCC3P3_USB USB_VDDA
KSR DATAIZOL, S
——HPS_USB cLkouT
HPS_USB_NXT
< (=] O LD || [=2] —
< HPS_USB _DIR u11 @le|m | =[x &
HPS_USB_STP geey 22 vecsrs-uee
S 2882 @5 = 31
HPS_USB_DATA( 24 { Larao ggeg gg g REG_EN
GLK_USB_24 HPS_USB_DATA 23 >
o USB_DATA: 22 | DATAT
HPS_USB_DATA: 21 | DATA2 3 USB_CPEN USB_CPEN 16
HPS_USB_DATA: DATA3 CPEN ™15 USB_EXTVBUS N 16
HPS_USB_DATAb DATA4 EXTVBUS USE EXTVEUS |
HPS_USB_DATA6 DATAS5 4 R193, 820 USB_VBUS 16
S_USB_DATA7 DATA6 VBUS I3 USE_DM
DATA7 DM [ USEDP 12
DP —
D [ R192, A0 USB_ID 1
HPS_USB_CLKOUT _R170 - R— ;1 CLKOUT ”
_USB ]
HPS_USB_DIR 7| NXT X0 55— R171 0 CLK USB 24 €209
HPS USB_STP 3| DIR X 0.1u
STP v
USB_RBIAS 20| - anp [ 1L
GND =
s HPS_USB_RESET ol /- GND_FiAG |33
12K =
USB3300
VCC3P3
VCC3P3 VCC3P3
HPS Warm Reset
R106
100K ur
DNI [ — R133, n AA7K HPS_nRST
HPS_USB_RESET_N R141 560 1 HPS_WARM_RESET N all 1 R132
r HEB050G R182 KEYT MR GND 100K
10k UIC8T1G"-ADA =
e
! a O 2 —
HPS Warm Reset = = EBLSW
746 ——p—HPS nRST
VCC3P3 VCC3P3
HPS Cold Reset HPS Cold Reset
HPS_COLD_RESET N
LI - B R20 C135
HPS_nPOR 100K 0.1u 122
[ALIR DNI 16V —2 R138 0 R123 0 HPS nPOR _
HPS_ENET_RESET N VDD RESET o9 201 by Tandh Tavn,
"M F————— = R125, 0 HPS ENET RESET N Ml orern ; , cuplcatod, Torasic.
18 4 HPS_eMMC_RESET N HPS COLD RESETN 8 |ym  grp I R139 r VNV [Title
- 100K R140 0 HPS USB_RESET N .
e — Cyclone V - System on Module
R124, 0 HPS_eMMC_RESET_N ize Document Number ev
B | HPS:USB3300 and HPS Reset B0
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| 3 | 1




U18A
o Hion 1066 | o
12v 12v
GND g_ 102 1067 K GND 131 K188 32
oo > 103 1068 onp 133 10131 10196 |34
o 104 1069 o 13571 10132 10197 53¢
o o Al B e
GND GND 139 40
ow  vegses T 108 073 o 1411 1013 10201 [142
GND = GND 14 44
3y - =g 109 1074 (5 Sy 1934 o137 10202 aa
e T 1010 1075 |55 e 145 10138 10203 48
3 5511011 1076 |57 b Sy 4571 10139 10204 5
3.3v 551012 1077 (55 3 e 151 10140 10205 25
1013 1078 55— 5 10141 10206 [
3.3y 27 28 3.3y 153 154
FPGA_V2P5_GPIOS 29| 1014 1079 1739 FPGA_V1P5_GPI03 755 | 10142 10207 1456
FPGA_V2P5_GP104 31| 1015 1080 | 32 FPGA_V1P5_GPI02 157 | 10143 10208 | 158
FPGA_V2P5_GPI03 33| 1016 1081 734 FPGA_V1P5_GPIOL 159 | 10144 10209 360
FPGA_V2P5_GPIO2 35| 1017 1082 734 FPGA_V1P5_GPI00 T61_| 10145 10210 452
FPGA_V2P5_GPIOL 8 FPGA V2P5 GPIO1 37 :018 :082 | 38 FPGA_V3P3_GPIO3 163_| :0146 :031; | 164
FPGA_V2P5_GPI00 6 FPGA V2P5 GPIOO 39 | 1019 08 | 40 FPGA_V3P3_GPI02 165 | 10147 021 | 166
JTAG_REEST_N B —JTAG TRST, 41| 1020 1085 1725 FPGA_V3P3_GPIOL 167 | 10148 10213 68
HPS_WARM_RESET_N 718 I APS ARST 23 | 1021 1086 724 FPGA_V3P3_GPIOO 169_| 10149 10214 170
HPS_COLD_RESET_N 715 HPS_nPOR 45| 1022 1087 1746 ETH_LED{ 14 HRS_ETH LEDI 171 | 10150 10215 7375
HPS_KEY_COLD_RESET_N '* HPS COLD RESET N 47 | 1023 1088 |75 ETH _LED? HPS_ETH_LED? 173 | 10151 10216 74
154 USB-EXTVBUS 75| 1024 1089 (55 14 17571 10152 10217 |
1 B 51| 1025 1090 755 ETH_HPS_PO 777 10153 10218 =7
1 15' USB_VBUS 53 | 1026 1091 54 ETH HPS_NO 8; i Can be modified to 33V I0 LVDS TX pii 79 | 10154 10219 [ 150 TVDS_CIRIND LVDS_RX_IO
i2 USE DM 55 :83; :833 56 Can be modified to 3|3V 10 LVDS TX nii 81 :8}22 :832? 182 EEQMB [ g LVDS_RX_IO
USE DP 57 58 ETH_APS_PT 83 T
i USE 1D 1029 1094 |55 ETH_APS N1 8; 1 LVDS_TX pi0 85| 10157 10222 [736TVDS RX pi0___ Can be modiffed to 3.3V 10
TRACE_CLK/ -/ - » S0 FPS V3P3_GPIO0 61 :83? :882 652 TVDS_TX_ni0 87 :glgg :8323 [ 188 LVDS RX_n10___ Can be modiffied to 3.3V I0
TRACE_DO/SPIS0_GLK/UARTO_RX7 HPS VSP3 GPIOT 63 | 0% 1097 |84 ETH_APS P2 14 89 1 10160 10225 20
TRACE_D1/SPIS0_WMOSIUARTO_TX7 _V3P3_ 65 | 1995 oos [E8 ETH_HPS_N2 8% 14 LVDS TX p9 9T ores o552 [192_LVDS RX 59
TRACE. D2ISPISO_MISONZC1_SDAY HPS_V3P3 GPIO3 67 | 1933 0% Ires LVDS_TX_ng 93 | 19181 10226 [194_LVDS RXnd
TRACE_D3/SPIS0_SS0/2C1_SCLy HPS V3PS GPIOZ 6o | (034 0% 70 ETH_APS P3 " e e Iooar [g6
TRACE_D4/SPIS1_CLK/CANT_RX7 HPS V3PS GPIO5 71 | 039 10100 72 ETH_HPS N3 8; 1 VDS TX 8 o7 1013 Io55s [[198 LVDS RX 8
TRACE_D&/SPIS1_MOSUCANA_TX7 HPS_V3P3_GPIO6 _7: 1037 10102 74 LVDS_TX n8 99 10165 10230 |-200 LVDS RX n8 500 LVDS RX_n8
TRACE DE/SPIST_SS0/12C0 SDA7 HPS V3P3 GPIo7_75 | 9% 10103 |26 2011 10166 10231
TRACE D7/SPIS1 MISON2C0 SCLy APS_VSPS GRIO8_77 | | 5eg 10104 |8 8 LVDS_CLKOUY pT 203 | | Sie7 10232 204 LVDS_CLRIN_pT
SPIMO_CLK/2C1_SDA/UART0_CTS7 HPS _V3P3_GPIO9_79 1040 10105 82 8 _CLKOUT_ni 205 | |\ Sies 10233 :206 LVDS_CLKIN_ni B;
SPIMO_MOSIN2C1_SCUUARTO_RTS? HPS_V3P3_GPTOT0 81 | 940 1o 82 VDS RXTVE 51— g 1 207 | 19168 10234 |22
SPIMO_MISO/CANT_RX/UART _CTS7 HPS_V3P3_GPIOTT 83 1042 10107 84 LVDS_RXTV5_nT 8 VDS _TX p7 209 | 10170 10235 LVDS_RX p7
SPIMO_SS0,BO0TSELO/CANT_TUARTI_RTSy _V3P3_ 85 | |00 oor [Cg8 S— 7 211 | 19170 oz VDS _RX _n7
UARTO_RX/CANG_RX/SPIMO_SS17 HPS V3PS GPIOT3 87 | 1043 10105 |88 13 110172 10237 (512
UARTO_TX,CLKSEL1/CANG_TX/SPIM1_SS17 HPS_V3P3 GPIOT4 o o190 [Cs0 VDS _TX 06 15 10172 o237 LVDS X p6
0_SDA/UART1_RM/SPIM1_GLK; HPS_VaP3_GPIOT5 91 | |94 [ ms2 LVDS_TX n6 17| 19178 fozss LVDS_RX _n6
12C0_SCL/UART1_TX/SPIM1_MOSI7 HESRVS - RGILIOTGmOSH] o o B LVDS_RXTV5_p0 < 1 s 19 11017 eyt L —
CAND_RX/UARTO R¥/SPIMI_MISOZ _V3P3 | 95 | 1O 9 96 _RXTV5_n0 H VDS TX p5 221 | 10175 0240 7555 TVDS RX pb
CAMO_TX CLKSELO/UARTO_TX/SPIMT_SS07 HPS_V3P3_GPIOT8 o7 | 1048 10113 798 S —TVDS TX 223 10176 10241 55— TVhS R e
y S —HPS V3PS GPIOTo g5 1049 10114 o5 — {10177 10242 [ 5o ————
7 gse1 10 HPS_V3P3_GPIO20 101 | 950 10115 02 ) VDS TX pd 257 | 10178 10243 558 TVDS RX p4 i
7 gsp1 10 APS_V3P3_GPIo2T 103 | '051 10116 =04 TVDS TX 97525 0178 10244 |33 —TVBS X o
; QSPI_10: APS_V3P3_GPIO22 105 | 1052 10117 706 VDS CLKIN p3 s LVDS_RX_IO ) 231 | 10180 10245 535 |
7 0SPI_ss HPS_V3P3_GPIOZ3 107 :ggi :8”3 108 VDS _CLKIN_n3 M L.VDS_RX_TO VDS _TX 13 233 :8}2; :832@ 534 VDS RX p3
% osPI_cu HPS_V3P3_GPIO24 109 | 1954 o150 [0 SS— VDS TX 3 235 | 9182 oo R —
 DIV_SD_CND 2
}3 > DM 5D CIK 1056 10121 73 '[¥82 %wg gg g VDS TXpr 239 | EE% 10184 10249 [ ?g 5
3  DATAD 1057 10122 HPS ViP5 GPI3 VDS _TX n2 41| 10185 10250 7542 TVDS_RX_n2
13 SD_DATAT 1058 10123 APS ViP5 GP2 g 43 | 10186 10251 547
13 ._DIM_SD_DATAZ g9 1059 10124 =54 "HPS ViP5 GPI VDS _TX pt 45| 10187 10252 7546 TVDS RX
DATA3 17| 1060 10125 455 "HPS ViP5 GPI0__| 2 VDS TX ni 47| 10188 10253 7548 TVDS RX_ni
i SD_DATAZ 123 | 106! 10126 |75, JTAG Blaster TOR | 9 — o 10254 555
13 . DIM_SD_DATA5 125 | 1062 10127 456 JTAG Blaster_TMS | VDS _TX p0 251_| 10190 10255 7565 TVDS RX p0
3 . DIM_SD_DATA6 127 | 063 10128 458 JTAG Blaster_TDO_| LVDS_TX_n0 253 | 10191 10256 N — LVDS_RX_n0
13 5D 759 | 1064 10129 —435—JTAG Blaster TDT —'255 10192 10257 56—
1085 10130 SO TVDS_CLKOUT p0____257 | 10198 10258 {558 2 TVDS CIRIN U
§ =y vos coouT s (019 e m@ :
— 8 10195 10260 8
DDR4-SODIMM_SOM °
58 LVDS TX p[11..0 DDR4-SODIMM_SOM g LVDS_RX p[10.0]
8 ; 58 ég:m
::‘:‘:g{ymr:;mtc) 2018 by Terasic Inc. Taiwan.
e p— e
[Title
Cyclone V - System on Module
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VCC3P3

>

Ramp Time
7 us Tsoft-start = 1 msec 1.2v@0.23A
JC—1°7—E136—L—106 187 181 svin sw - . @s Vﬁ”m Ramp Time = 0.8msec
10u EOU 1ou  fiou 70 mm gw 7 L3 VCC2Ps VCC1P2 VCC1P2
iov__jlov_liov fov ] Pvin W T ~AAL2 OVCCINT_FPGA o U20
= 71 by E 330nH - - VCC3P3 i ouT1 L6 A~ 500mA
: SW 5 R25 c23 +C24 C144 VCCINT_HPS IN2 ouT2
SW 5 150K =22 7N330u  =—100u T 5 ouT3 co C58 0 R105
[—WR23 100K 201 pgoon sw TP sev T ey V_CONTROL OUT4 L ==
veespao—e—F22 10K ;3 RUN VFB 0—|22 J—?f __ﬁ] = E NG e 2K
TRACK/SS
VCC1P1_PGOOD 2| [RACKIS I [T3080
o p— — — —
2 itH 2sRLIM/DDR - f‘gg‘K = = - =
21 )
MODE g o R131 c92
G G 120K
(2] a
1.8V/1.1A
VCC3P3 . Ramp Time = 1.2 msec VCC1P8
? Ramp Time VCC2P5 VCCIO1P8
ut Tsoft-start = 1 msec Q - (i ‘f
IE [E [9 E 4 . VCCaPs INt ouT
59 [C70 [C51 [C50 14| oo oW1 1.5v@2Aa Voo1PS VGC1P5 3 oty
PVIN_1 SW 2 o) T ouT3
10u [10u }g\“, ]83 5 PVIN 2 SW 3 12 ’ L1 2 L10 5y v_CONTROL OUT4 __gguz ——g‘g R218
PVIN_DRV SW_4 YN e OVCC1P5_DDR_FPGA ——22u ==2.
| K 000hm, 1.2A cas | c39 4 6 2K
— 470nH ol s L SET NG [—x
- R&2 | cl0 | c12 cs81 L8 LT3080
VCC3P3o—e—FE 100K 16 | bgoon sk —=22p  ——lo0u a VCCIP5_DDR HPS ~ ——  —L =
R81 10K 15 fun vee k18
p TRACK/SS
VCC1P1_PGOOD R9 . N0 2| TRACKS T SR OVOC1PS VREF S ngK Los
- = T ==
T < oorp e
17 W
MODE o o ]
G &
(2] a
VCC3P3 25V@1A VCG2P5
? ug
1 5 c14 | |4.7u
N BST 4' 53V VCC2P5
cis L2 IN2 10 = [)
4.7u - 4 ouT2 /g7 )
6.3V 70uH sw out
1 e Aoy |2 R147 105K
- 292 PG [—X
VCC1P5_VREF_S VCC3P30 R17 10K ©0 R145 c17 | c22
R115 10K [TC3026/DD 2K 200 =—=2.2u
HPS DDR3 VTT, VREF Len = 25v | tov
.1u
VCC3P3 10V f
R114 | c72 c7 REG1 ? DNI =
frnd - 1 10 =
c62 10K | 10u 1n REALY vig =
220 2| Ip— GoOD |-2R136 100K I 4cs;<3 pCB
- - | 3 TPS51200 7 =
DDR3_VIT Yo = DDR3_VREF FID1 FID2 FID3 FID4 FID5 FID6
[a}
9 <
DDR3_VTTO I 2 vosNs Sg, REFOUT § I L1~ BEAD ODDR3_VREF PcB
__081 Ceo %g% C25 ziz:mmmrmmmnw.
NCP51200 20u 200 <o 0.1u TAMSSFSEETON o part o i , dupicated, Tarasc,
e AR SR - [Title
L = Cyclone V - System on Module
- - ize Document Number ev
B SYSTEM : Power BO
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