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CYCLONE V GX BANK 3

Bank
10_3B/DIFFIO_TX_B9P/DQ2B

10_3B/DIFFIO_TX_BIN/GND

10_3B/DIFFIO_RX_B10P/DQ2B

10_3B/DIFFIO_RX_B10N/DQ2B

10_3B/DIFFIO_RX_B11P/DQS2B/B_CSN_0

10_3B/DIFFIO_RX_B11N/DQSN2B/B_CSN_1

10_3B/DIFFIO_TX_B12P

10_3B/DIFFIO_TX_B12N/DQ2B

I0_3B/DIFFIO_TX_B13P/DQ2B

I0_3B/DIFFIO_TX_B13N/DQ2B

10_3B/DIFFIO_RX_B14P/DQ2B/B_CA_8

_T9 |
GND U
SW4 W
SW Y
DDR2LP_CS n0 R
DDR2LP _CS n1 T
SW5 AB10
SW7 AC10
SWO0 Al
SW3 AC
DDR2LP_CA8 AB1
DDR2LP_CA9 AB1
ADC_SDO W10
Y10

10_3B/DIFFIO_RX_B14N/DQ2B/B_CA_9

I0_3B/DIFFIO_TX_B16P/DQ2B
I0_3B/DIFFIO_TX_B16N/DQ2B

3B VCCIO =

1.2v

10_3B/DIFFIO_TX_B17P/DQ3B
10_3B/DIFFIO_TX_B17N/GND

10_3B/DIFFIO_RX_B18P/DQ3B [aga

10_3B/DIFFIO_RX_B18N/DQ3B
10_3B/DIFFIO_RX_B19P/DQS3B/B_CK
10_3B/DIFFIO_RX_B19N/DQSN3B/B_CKN
10_3B/DIFFIO_TX_B20P/B_CA_6
10_3B/DIFFIO_TX_B20N/DQ3B/B_CA_7

10_3B/DIFFIO_RX_B22P/DQ3B/B_CA_4
10_3B/DIFFIO_RX_B22N/DQ3B/B_CA_5

10_3B/DIFFIO_TX_B24P/DQ3B/B_CA_0
10_3B/DIFFIO_TX_B24N/DQ3B/B_CA_1

U14-5

CYCLONE V GX BANK 4

5CGXFC5CEF27CTN
LPDDR2 Interface SWITCH
DDR2LP_CA[9..0] 18 SWI[9..0
«<— — [— —
< DDR2LP_CK_p
< DDR2LP_CK_n 7.SEGMENT
P DDR2LP_CKE[1..0] © HEX0_D[6..0]
DDR2LP_CS_n[1..0 19 HEX1_D[6..0
«—3 — «<—3 —2
P DDR2LP_DM3..0]
DDR2LP_DQ[31..0]
<2
DDR2LP_DQS p[3.0] ADC Interface
<C> 16 < ADC_CONVST
DDR2LP_DQS_n[3..0
< — LI ADC_SCK
16 ADC_SDO
— =
16 <: ADC_SDI

R181
240
Bank 4A VCCIO = 1.2V
%0 SWGGND DORALP_OCT RZQ AEMT | | 4aRZQ_O/DIFFIO_TX_B25N
AD8
% DDR2LP_CK p DORALP DA2 _AD11 {1 4AIDIFFIO_TX_B25P/DQ4B/B_DQ_2 I0_4A/DIFFIO_TX_B41P/DQ6B/B_DQ_18 25 DD? [L)P DA
P10 DDR2LP_CK n DoRsP DAt yid 10_4A/DIFPIO_TX_BAIN/GND |=A5 P _DQ17
AES DOROLE CAS S0P DQ0 2 I0_4A/DIFFIO_RX_B26P/DQ4B/B_DQ_1 10_4A/DIFFIO_RX_B42P/DQ6B/B_DQ_17 [~apH TP DOT6
AFS DORILPCA? S0P DQS IO v I0_4A/DIFFIO_RX_B26N/DQ4B/B_DQ_0 I0_4A/DIFFIO_RX_B42N/DQ6B/B_DQ_16 [~y15 S0P D
2L>—3Qs S0 Wis | |0_4A/DIFFIO_RX_B27P/DQS4B/B_DQS_0 10_4A/DIFFIO_RX_B43P/DQS6B/B_DQS_2 75 ZLD—D_LQS >
DTS O IDIEFIO T BaaP DT 0 - Ho T Bidp/RRESETM [ 2Bl o
31? DDR2LP*CA‘51 Dgggtﬁ ng ﬁj I0_4A/DIFFIO_TX_B28N/DQ4B/B_DQ_3 10_4A/DIFFIO_TX_B44N/DQ6B/B_DQ_19 2_ DB;gtE—BSQ;’
Wi AET0| '0_4A/DIFFIO_TX_B29P/DQ4B/B_DQ_6 I0_4A/DIFFIO_TX_B45P/DQ6B/B_DQ_22 [-aF:
SORIP D05 5 I0_4A/DIFFIO_TX_B29N/DQ4B/B_ODT_1 I0_4A/DIFFIO_TX_B45N/DQBB/GND 35 DDRILP DOz
AEG DDR2LP CAO DDRILP DO 73| |O_4A/DIFFIO_RX_B30P/DQ4B/B_DQ_5 10_4A/DIFFIO_RX_B46P/DQ6B/B_DQ_21 [~AGT7DDRILP DQ20
AFS I0_4A/DIFFIO_RX_B30N/DQ4B/B_DQ_4 I0_4A/DIFFIO_RX_B46N/DQBB/B_DQ_20 |- GND
I0_4A/DIFFIO_RX_B47P/GND |7 )
I0_4A/DIFFIO_RX_B47N/GND
Bgﬁﬁtﬁ ng QEE I0_4A/DIFFIO_TX_B32P/DQ4B/B_DM_0 10_4A/DIFFIO_TX_B48P/DQ6B/B_DM_2 ﬁggﬁ) ng %
I0_4A/DIFFIO_TX_B32N/DQ4B/B_DQ_7 I0_4A/DIFFIO_TX_B48N/DQ6B/B_DQ_23
DDg,fLP Dato ﬁ; 21 10_4A/DIFFIO_TX_B33P/DQSB/B_DQ_10 I0_4A/DIFFIO_TX_B49P/DQ7B/B_DQ_26 —2 DORaLP D26
SDRILP DO ABTs | I0_4A/DIFFIO_TX_B33N/GND I0_4A/DIFFIO_TX_B49N/GND [AETs DDRILP DOZ5
DDRILP DO8AGT5 | I0_4A/DIFFIO_RX_B34P/DQ5B/B_DQ_9 10_4A/DIFFIO_RX_B50P/DQ7B/B_DQ_25 [~AETs DDRILPDQ2A
TP QS BT Ui4 | I0-4ADIFFIO_RX_B34N/DQ5B/B_DQ_8 I0_4A/DIFFIO_RX_B50N/DQ7B/B_DQ_24 [y DDRZLPDAS 53
TP DAS a1 Via—| \O_4A/DIFFIO_RX_B35P/DQS5B/B_DQS_1 10_4A/DIFFIO_RX_B51P/DQS7B/B_DQS_3 17 T s 505 T3
SLF CKET AET3 | IO_4A/DIFFIO_RX_B35N/DQSN5B/B_DQSN_1 10_4AIDIFFIO_RX_B51N/DQSN7B/B_DQSN_3 [~Apss
TP Q1T —AE{3 | |O_4A/DIFFIO_TX_B36P/B_CKE_1 I0_4A/DIFFIO_TX_B52P/IGND [~a557 DDRILP DO27
TP DO AET4 | |O_4A/DIFFIO_TX_B36N/DQ5B/B_DQ_11 I0_4A/DIFFIO_TX_B52N/DQ7B/B_DQ_27 [~AB23DDR2LP DA30
DDRILP CRED —AFi4 | |O_4A/DIFFIO_TX_B37P/DQ5SB/B_DQ_14 I0_4A/DIFFIO_TX_B53P/DQ7B/B_DQ_30 [~AE53 GND
DDRILP DTS AAT6 | |0_4A/DIFFIO_TX_B37N/DQ5B/B_CKE_0 I0_4A/DIFFIO_TX_B53N/DQ7B/GND [—aF77 BDRILP D079
ORI DOT2 —AB16 | |O_4A/DIFFIO_RX_B38P/DQ5B/B_DQ_13 10_4A/DIFFIO_RX_B54P/DQ7B/B_DQ_29 [~AFTg DDRILP DQ28
I0_4AIDIFFIO_RX_B38N/DQ5B/B_DQ_12 I0_4A/DIFFIO_RX_B54N/DQ7B/B_DQ_28 [ )
I0_4A/DIFFIO_RX_B55P/GND |7 GND
I0_4A/DIFFIO_RX_B55N/GND
BB§§$ Bg% ﬁﬁg I0_4A/DIFFIO_TX_B40P/DQ5B/B_DM_1 10_4A/DIFFIO_TX_B56P/DQ7B/B_DM_3 252‘31 BBS;{E Bg;
I0_4A/DIFFIO_TX.B40N/DQ5B/B_DQ_15 I0_4A/DIFFIO_TX_B56N/DQ7B/B_DQ_31
I0_4A/DIFFIO_TX_B57P/DQ8B/B_DQ_34 2&22 32
I0_4A/DIFFIO_TX_B57N/GND |77 5
10_4A/DIFFIO_RX_B58P/DQ8B/B_DQ_33 [aATg 0
I0_4A/DIFFIO_RX_B58N/DQ8B/B_DQ_32 [~/7g 7
I0_4A/DIFFIO_RX_B59P/DQSBB/B_DQS 4 [~/77 >
I0_4A/DIFFIO_RX_B59N/DQSN8B/B_DQSN_4 [~A555 7
I0_4A/DIFFIO_TX_BBOP/IGND [—aE5g 53
I0_4A/DIFFIO_TX_B6ON/DQ8B/B_DQ_35 [~A579 HEXT DD
I0_4A/DIFFIO_TX_B61P/DQ8B/B_DQ_38 [~aAcTg HEXT D5
10_4A/DIFFIO_TX_B61N/DQBB/GND [~y55 HEX0 D4
10_4A/DIFFIO_RX_B62P/DQ8B/B_DQ_37 [~yig HEXO D5
I0_4A/DIFFIO_RX_B62N/DQ8B/B_DQ_36 [—/1g HEXO DO
I0_4A/DIFFIO_RX_B63P/GND [~71g HEX0 D3
I0_4A/DIFFIO_RX_B63N/GND [~ag25—ADC CONVST
I0_4A/DIFFIO_TX_B64P/IDQBB/B_DM_4 [aA57 ADCSCK
I0_4A/DIFFIO_TX_B64N/DQ8B/B_DQ_39
5CGXFC5C6F27CTN
mmim.mmmmwmm Tahn.
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7,8,17,19

VCCIO = 3.3V
GPI035 AC22 Bank 5A Bank 5B
10_5A/RZQ_1/DIFFIO_TX_R1P/DQIR VeCTo — 3.3V
V. HDMI_TX_DO
10_5B/DIFFIO_TX_R10P/DQ2R [-y5, BT
GPIO28 W20 10_5B/DIFFIO_TX_R10N/DQ2R [ T
CPiooT W51 10_BAIDIFFIO_RX_R4P/DQ1R 10_5B/DIFFI0_RX_R11P/DQ2R |
I0_5A/DIFFIO_RX_RAN/DQIR 10 5B/DIFFIO_RX_R11N/DQ2R |4
10_5B/DIFFIO_TX_R12P/DQ2R
10_5B/DIFFIO_TX_R12N/DQ2R
10_5B/DIFFIO_RX_R13P/IDQS2R
GPIO30 V23 10_5B/DIFFIO_RX_R13N/DQSN2R
10_SA/DIFFIO_TX_R7P/DQIR 10_5B/DIFFIO_TX_R14P T
— Y241 |0 5AIDIFFIO TX_R7N 10_5B/DIFFIO_TX_RTANDQZR [~Ac2d— T2 D22
SPioaT U260~ I0_5AIDIFFIO_RX_R8P/IDQIR 10 5B/DIFFI0_RX_R15P/DQ2R & e
I0_5A/DIFFIO_RX_R8N/DQTR 105B/DIFFI0_RX_R15N/DQ2R [(j52 TP
10_5B/DIFFIO_TX_R16P/DQ2R |~ar OV T3
10_5B/DIFFIO_TX_R16N
10_SBIDIFFIO_TX R18PIDQIR [-Ao28 — HOML TX D19
10_5B/DIFFIO_TX_R18N/DQ3R 55 ABMTTX 53
10_5B/DIFFIO_RX_R19P/DQ3R [Rag DM X575
I0_5B/DIFFI0_RX_R19N/DQ3R
P21 HDMI_TX_D16
10_5B/DIFFIO_RX_R21P/DQS3R |Ha5 D e
10_5B/DIFFIO_RX_R21N/DASN3R [yise DM TX"52
10_5B/DIFFIO_TX_R22P |-ag = <
10_5B/DIFFIO_TX_RZ2NDQ3R [Nos - BT
10_5B/DIFFIO_RX_R23P/DQ3R [-pos - T
10 5B/DIFFIO_RX_R23N/DQ3R [-G5g = -
10_5B/DIFFIO_TX_R24P/DQ3R 52 DM TS
10_5B/DIFFIO_TX_R24N
5CGXFC5CEF27CTN
HDMI TX
<« HDMI_TX_D[23.0]
< HDMI_TX_VS
« HDMI_TX_HS
SRAM
<« SRAM_A[17..0]
< SRAM D[15.0]
« SRAM_CE_n
< SRAM_OE_n
SRAM_WE _n
<«
« SRAM_LB_n
«——F—SRAMUBn
GPIO
« GPIO35..0]

u14-7

CYCLONE V GX

BANK 6

SRAM_A14 J25
SRAM_ATS J26
SRAM_A17 M24
SRAM_CE n N23
SRAM_OE_n M22
SRAM_WE_n G25
SRAM LB n H25
SRAM_UB_n M25
GPIO5 M26
GPIOT D26
GPIO3 E26
SRAM_DO E24
SRA E25
SRA 7
SRA

—SRAM D3 F24
SRAM_D5 524

T _SRAM.D6
SRAM_D7 24
SRAM_D8 H
SRAM D H24

AN_DT0 H22

SRA J23
SRA F23
SRA G22
SRAI 22

T SRAM K21

I0_BA/DIFFIO_TX_R26P/DQ4R
I0_BA/DIFFIO_TX_R26N/DQ4R
I0_BA/DIFFIO_RX_R27P/DQ4R
I0_BA/DIFFIO_RX_R27N/DQ4R

10_6A/DIFFIO_RX_R29P/DQS4R
10_6A/DIFFIO_RX_R29N/DQSN4R
10_6A/DIFFIO_TX_R30P
10_6A/DIFFIO_TX_R30N/DQ4R
10_6A/DIFFIO_RX_R31P/DQ4R
I0_6A/DIFFIO_RX_R31N/DQ4R
10_6A/DIFFIO_TX_R32P/DQ4R
10_6A/DIFFIO_TX_R32N

10_6A/DIFFIO_TX_R34P/DQ5R
10_6A/DIFFIO_TX_R34N/DQ5R
10_6A/DIFFIO_RX_R35P/DQ5R
10_6A/DIFFIO_RX_R35N/DQ5R
10_6A/DIFFIO_TX_R36P/DQ5R
10_6A/DIFFIO_TX_R36N/DQ5R
10_6A/DIFFIO_RX_R37P/DQS5R
10_6A/DIFFIO_RX_R37N/DQSN5R
10_6A/DIFFIO_TX_R38P
10_6A/DIFFIO_TX_R38N/DQSR
I0_6A/DIFFIO_RX_R39P/DQ5R
I0_6A/DIFFIO_RX_R39N/DQSR
10_6A/DIFFIO_TX_R40P/DQ5R
I0_6A/DIFFIO_TX_R4ON
10_6A/DIFFIO_RX_R41P
10_6A/DIFFIO_RX_R41N

VCCIO = 3.3V

I0_6A/DIFFIO_TX_R42P/DQ6R [~go¢
10_6A/DIFFIO_TX_R42N/DQ6R —H7g

SRAM_A0
SRAM_A1

I0_6A/DIFFIO_RX_R43P/DQ6R [—H57
10_6A/DIFFIO_RX_R43N/DQ6R [~p355
I0_6A/DIFFIO_TX_R44P/DQ6R G35
I0_6A/DIFFIO_TX_R44N/DQ6R 57

10_6A/DIFFIO_RX_R45P/DQSER [—j57

10_6A/DIFFIO_RX_R45N/DQSN6R |35
10_BA/DIFFIO_TX_R46P [~E53
10_6A/DIFFIO_TX_R46N/DQER |-Gy

I0_6A/DIFFIO_RX_R47P/DQ6R 55

2| 2| 2| 2| 2| 2] 2 2| 2| 2
>
N

10_6A/DIFFIO_RX_R47N/DQ6R g5
I0_6A/DIFFIO_TX_R48P/DQ6R |55

10_6A/DIFFIO_TX_R48N

5CGXFC5C6F27C7N

‘Coyright(¢) 2011 by Terasic Technologles Inc. Tahwan.
231€] Lires
-- No part of this schematic design may be reproduced, duplicated,

ter

Title

Cyclone V GX Starter Kit

ize Document Number
B FPGA BANK 5 & 6

Date: Wednesday, August 14, 2013

Bheet 4
1




HSMC D2

HSMC_RX_p4

U14-8

CYCLONE V GX BANK 7

D12

H

I0_7A/RZQ_2/DIFFIO_TX_T4ON

HSMC_RX_n4

J

10_7A/DIFFIO_RX_T1P/GND

HSMC _TX p11

C:

10_7A/DIFFIO_RX_T1N/GND

HSMC_TX_n11

HSMC_RX p16

C2.
B2.

I0_7A/DIFFIO_TX_T2P/DQ1T/T_DM_4
|0_7ADIFFIO_TX_T2N/DQ1T/T_DQ_39

HSMC_RX n16

A2

10_7A/DIFFIO_RX_T3P/DQ1T/T_DQ_37

HSMC_TX
HSMC_TX_n13

A2
A2

I0_7A/DIFFIO_RX_T3N/DQ1T/T_DQ_36
I0_7A/DIFFIO_TX_T4P/DQ1T/T_DQ_38

~HSMC_RX_p2

10_7A/DIFFIO_TX_T4N/DQ1T/GND

HSMC_RX_n2

Z
3
2
8
7

10_7A/DIFFIO_RX_T5P/DQS1T/T_DQS_4

HSMC_TX p7

10_7A/DIFFIO_RX_T5N/DQSN1T/T_DQSN_4

HSMC_TX n7

I0_7A/DIFFIO_TX_T6P/GND

C_RX_pi5

I0_7A/DIFFIO_TX_T6N/DQ1T/T_DQ_35

HSMC_RX n15
HSMC_TX p16

|

10_7A/DIFFIO_RX_T7P/DQ1T/T_DQ_33
10_7A/DIFFIO_RX_T7N/DQ1T/T_DQ_32

HSMC_TX n16

|0_7ADIFFIO_TX_T8P/DQ1T/T_DQ_34

HSMC RX p6

10_7A/DIFFIO_TX_T8N/GND

HSMC_RX_n6

QOB BT 3>|o| T

oo =]

10_7A/DIFFIO_RX_T9P/GND

HSMC_TX_p5

10_7A/DIFFIO_RX_T9N/GND

HSMC_TX _n5

I0_7A/DIFFIO_TX_T10P/DQ2T/T_DM_3

C_RX pi4

HSMC_RX n14

o[ =R
©|S|o|o

I0_7A/DIFFIO_TX_T10N/DQ2T/T_DQ_31
I0_7A/DIFFIO_RX_T11P/DQ2T/T_DQ_29

~HSMC_TX pi5

10_7A/DIFFIO_RX_T11N/DQ2T/T_DQ_28

HSMC_TX n15

10_7ADIFFIO_TX_T12P/DQ2T/T_DQ_30

HSMC_RX_p5

10_7A/DIFFIO_TX_T12N/DQ2T/GND

C_RX n5

HSMC_CLKOUT p1

I0_7A/DIFFIO_RX_T13P/DQS2T/T_DQS_3
I0_7A/DIFFIO_RX_T13N/DQSN2T/T_DQSN_3

HSMC_CLKOUT n1

|0_7ADIFFIO_TX_T14P/GND

HSMC_RX p13

10_7A/DIFFIO_TX_T14N/DQ2T/T_DQ_27

HSMC_RX n13

O|0|>[>||<|O|O|m|m|m| O

10_7A/DIFFIO_RX_T15P/DQ2T/T_DQ_25

C_CLKOUT pZ A

I0_7A/DIFFIO_RX_T15N/DQ2T/T_DQ_24

HSMC_CLKOUT n2 A

10_7A/DIFFIO_TX_T16P/DQ2T/T_DQ_26

HSMC D1

H

10_7A/DIFFIO_TX_T16N/GND

HSMC_D3

| [o|N|N|o|o|o|

H

10_7A/DIFFIO_RX_T17P/GND

HSMC Interface

I0_7ADIFFIO_RX_T17N/GND

Bank

7JA VCCIO = 2.5V

I0_7A/DIFFIO_TX_T18P/DQ3T/T_DM_2
10_7A/DIFFIO_TX_T18N/DQ3T/T_DQ_23
10_7A/DIFFIO_RX_T19P/DQ3T/T_DQ_21
10_7A/DIFFIO_RX_T19N/DQ3T/T_DQ_20
10_7A/DIFFIO_TX_T20P/DQ3T/T_DQ_22

10_7A/DIFFIO_TX_T20N/DQ3T/GND
I0_7A/DIFFIO_RX_T21P/DQS3T/T_DQS_2
10_7A/DIFFIO_RX_T21N/DQSN3T/T_DQSN_2
10_7A/DIFFIO_TX_T22P/T_RESETN
10_7A/DIFFIO_TX_T22N/DQ3T/T_DQ_19
10_7A/DIFFIO_RX_T23P/DQ3T/T_DQ_17
10_7A/DIFFIO_RX_T23N/DQ3T/T_DQ_16
10_7A/DIFFIO_TX_T24P/DQ3T/T_DQ_18
10_7A/DIFFIO_TX_T24N/GND

10_7A/DIFFIO_TX_T26P/DQ4T/T_DM_1
10_7A/DIFFIO_TX_T26N/DQ4T/T_DQ_15
10_7A/DIFFIO_RX_T27P/DQ4T/T_DQ_13
10_7A/DIFFIO_RX_T27N/DQ4T/T_DQ_12
10_7A/DIFFIO_TX_T28P/DQ4T/T_DQ_14
10_7A/DIFFIO_TX_T28N/DQ4T/T_CKE_0
10_7A/DIFFIO_RX_T29P/DQS4T/T_DQS_1
10_7AIDIFFIO_RX_T29N/DQSN4T/T_DQSN_1
10_7A/DIFFIO_TX_T30P/T_CKE_1
10_7A/DIFFIO_TX_T30N/DQ4T/T_DQ_11
I0_7ADIFFIG_RX_T31P/DQ4T/T_DQ_9
I0_7A/DIFFIO_RX_T31N/DQ4T/T_DQ_8
10_7A/DIFFIO_TX_T32P/DQ4T/T_DQ_10
10_7A/DIFFIO_TX_T32N/GND

I0_7A/DIFFIO_TX_T34P/DQ5T/T_DM_0
10_7A/DIFFIO_TX_T34N/DQS5T/T_DQ_7
10_7A/DIFFIO_RX_T35P/DQ5T/T_DQ_5
I0_7A/DIFFIO_RX_T35N/DQST/T_DQ_4
|0_7A/DIFFIO_TX_T36P/DQ5T/T_DQ_6
10_7A/DIFFIO_TX_T36N/DQ5T/T_ODT_1
I0_7A/DIFFIO_RX_T37P/DQS5T/T_DQS_0
10_7AIDIFFIO_RX_T37N/DQSN5T/T_DQSN_0
|0_7A/DIFFIO_TX_T38P/T_ODT_0
10_7A/DIFFIO_TX_T38N/DQ5T/T_DQ_3
10_7A/DIFFIO_RX_T39P/DQ5T/T_DQ_1
10_7A/DIFFIO_RX_T39N/DQ5T/T_DQ_0
10_7A/DIFFIO_TX_T40P/DQ5T/T_DQ_2

U14-9
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B6 | |O_8A/DIFFIO_TX_T42P/DQ6T/T.

Hg—| |O_8A/DIFFIO_TX_T42N/DQST/T_

Ho | |O_8A/DIFFIO_RX_T43P/DQ6T/T.

000
RELS
NN

NI

10_8A/DIFFIO_RX_T43N/DQ6T/T_CA_!

Lo | 'O_8A/DIFFIO_RX_T45P/DQSET/T_CK

D 10_8A/DIFFIO_RX_T45N/DQSN6T/T_CKN

E 10_8A/DIFFIO_TX_T46P/T_CA 6

DACDAT

1 I0_8A/DIFFIO_TX_T46N/DQ6T/T_CA_7

o|>|1|m|w|o

XX <| S| <<

N[N

r
I BN X PN

sholzfelslelselslelsfe

>[>10|0|0|m)

s
<[ S | |-
S REEEERERERE

sfo
o[

Q
©

lco  mHswoTxpr

HSMC_TX _n1

C_RX_pi2

=

HSMC_RX n12

HSMC_TX p2

HSMC_TX _n2

HSMC_RX_p0

IC_RX_n0

HSMC_TX_p4

HSMC_TX_n4

HSMC_RX_p9

HSMC_RX_n9

IC_TX_p0

m{m{m| o[z = (=(z|Qlg|o|mz

Zlo|la|o|=|o

HSMC_TX n0

HSMC_TX p10

ISMC_TX n10

ISMC_RX_p7,

HSMC_RX_n7

HSMC TX p3

HSMC _TX n3

HSMC_RX_p

HSMC_RX_n

HSMC _TX pi

HSMC_TX_n

HSMC_RX_p10

HSMC_RX n10

O0|mO|O|T

HSMC_DO

5CGXFC5CBF27C7N

HSMC_TX_p[16..0]

<
HSMC_TX_n[16..0
<
HSMC_RX_p[16..0]
e —_
HSMC_RX_n[16..0
< —
HSMC_DJ3..0;
< —

HSMC Clock output

HSMC_CLKOUT p[2..1]

<«
<«

HSMC_CLKOUT n[2..1]

P P P P =
c|g|c|cz|1=
x|
(@)

_DACLRCK

AUD_ADCLRCK

Gl 10_8A/DIFFIO_RX_T47P/DQ6T
I0_8A/DIFFIO_RX_T47N/DQ6T
C7 | |O_8A/DIFFIO_TX_T48P/DQ6T
I0_8A/DIFFIO_TX_T48N/GND

Bank 8A VCCIO = 2.5V

LED

I0_8A/DIFFIO_TX_T50P/DQ7T g
10_8A/DIFFIO_TX_T50N/DQ7T [z

10_8A/DIFFIO_RX_T51P/DQ7T/T_CA 8 78

10_8A/DIFFIO_RX_T51N/DQ7T/T_CA 9 G7

10_8A/DIFFIO_TX_T52P/DQ7T F7

I0_8A/DIFFIO_TX_T52N/DQ7T 75

10_8A/DIFFIO_RX_T53P/DQS7T/T_CSN_0 =57

] o] ) s sl sl ) ] s

=] (v} (w] |w) o] (w] (w) [w]

10_8A/DIFFIO_RX_T53N/DQSN7T/T_CSN_1 H7

10_8A/DIFFIO_TX_T54P 7

I0_8A/DIFFIO_TX_T54N/DQ7T 7

I0_8A/DIFFIO_RX_T55P/DQ7T 6

o] |w) o]
o) (o] bl

10_8A/DIFFIO_RX_T55N/DQ7T B

ta] 1 I b (] (5] (=] 3 (] (8] KN BN [N [

10_8A/DIFFIO_TX_T56P/DQ7T [Eq

r
r

O
[9]

10_8A/DIFFIO_TX_T56N/GND [—

5CGXFC5C6F27CTN
Audio CODEC
13 3 AUD_XCK
13 & AUD. BCLK
13 < AUD_DACDAT
1« AUD_DACLRCK
13 41 AUD_ADCDAT
135 AUD ADCLRCK
LED
19 LEDR[9..0]
G
19 LEDGI7..0]
e
UART to USB
20 UART_RX
20 UART_TX
<t

Copyright (c) 2011 by Terasic Technologles Inc. Taiwan.
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XCVR Reference Clock

REFCLK p[1..0]

—
REFCLK n[1..0]
— —

HSMC Transceiver
HSMC_GXB_TX_p[3..0]

HSMC_GXB_TX_n[3..0]

HSMC_GXB_RX_p[3..0]

HSMC_GXB_RX_n[3..0]

<1
<«
.
.

U142
CYCLONE V GX Transceiver
GXB_LO
HSMC_GXB_RX_p0 AD2 — AE4 HSMC_GXB_TX_p0
M CXE R a ADT| GXB_RX_LOP,GXB_REFCLK_LOP GXB_TX_LOP 3¢ o R R
Ve GXBRX b AB2 | GXB_RX_LON,GXB_REFCLK_LON GXB_TX_LON Az FSMC GXE TX b
— eV GXERXA ABT| GXB_RX_L1P.GXB_REFCLK_L1P GXB_TX_LIP o M GXE T o
— GXB_RX_L1N,GXB_REFCLK_L1N GXBTX_LIN 5
HSMIC_GXB_RX_p: AAd HSMC_GXB_TX p
— R RS | GXB_RX_L2P,GXB_REFCLK_L2P GXB_TX_L2P g% RO Gy
GXB_RX_L2N.GXB_REFCLK_L2N GXB_TX_L2N
REFCLK p0 V6
REFCLK_n0 we_| REFCLKOLP
——————"————"{ REFCLKOLN
GXB L1
HSMC_GXB RX p3 V. — wa HSMC GXB TX p3
M CXE R 5 vi| GXB_RX_L3P,GXB_REFCLK_L3P GXB_TX_L3P |3 TEMeCXET 05
17| GXB_RX_L3N,GXB_REFCLK_L3N GXBLTXL3N b
R196 o I T+—| GXB_RX_L4P,GXB_REFCLK_L4P GXB_TX_L4P [
I||—\/\/\, A GXERXS w7 GXB_RX_L4N,GXB_REFCLK_L4N GXBTXUN 7= suA GXB.TX b
A GXERCh M| GXB_RX_L5P.GXB_REFCLK_L5P GXB_TX_L5P A GXE T o
GXB_RX_L5N,GXB_REFCLK_L5N GXB_TX_L5N
REFCLK p1 N7 R204 2K
REFCLK_n1 pg_| REFCLKILP B1
—————————2 REFCLKILN RREF_TL [1s
GXB_L2
H G4
t| GXB_RX_L6p,GXB_REFCLK_L6p GXB_TXL6p a3~
5| GXB_RX_L6n.GXB_REFCLK_L6n GXB_TX_L6n g7
£ GXB_RX_L7p,GXB_REFCLK_L7p GXBLTX_L7p [F5—<
55| GXB_RX_L7n,GXB_REFCLK_L7n GXB_TX_L7n 57X
R199, o 57| GXB_RX_L8p,GXB_REFCLK_L8p GXB_TX_L8p, [-g3—<
-|||—W GXB_RX_L8n,GXB_REFCLK_L8n GXB_TX_L8n [
R198, o M6 | RercikaLp GXB L2 is C7 FPGA only
I||—’\/v—: REFCLK2Ln

5CGXFC5C6F27C7N

( o z C136 I 0.01u SMA GXB RX p
DNI

0.01u SMA GXB RX n

SMA GXB TX p

SMA_GXB TX n

E
DNI

E
DNI

Copyright (c) 2011 by Terasic Technologles Inc. Taiwan.
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U14-3

5 I

LPDDR2 HDMI TX
"o DDR2LP_CA2 “ o« HDMI_TX_CLK CYCLONE V GX Clock
"} DoRAPCAS “ HDMI_TX_DE
VCCIO = 1.2V
14 HDMI_TX_INT CLOCK 50 B3B__ T Bank 3B AF7 DDR2LP_CA2
[ HDMI_TX_INT T15 | 10_3B/CLKOP,FPLL_BL_FBP/DIFFIO_RX_B15P 10_3B/FPLL_BL_CLKOUTO,FPLL_BL_CLKOUTP,FPLL_BL_FB/DIFFIO_TX_B21P/DQ3B/B_CA_2 [~aFg DORILF CAS
REVO 577 10_3B/CLKON,FPLL_BL_FBN/DIFFIO_RX_B15N 10_3B/FPLL_BL_CLKOUT1,FPLL_BL_CLKOUTN/DIFFIO_TX_B21N/DQ3B/B_CA_3
KEY R223 e 55| 10_3B/CLK1P/DIFFIO_RX_B23P
B KEY[3.0] GPIO ) 10_3B/CLKN/DIFFIO_RX_B23N
481719 — GPIO[35.0]
Bank 4A VCCIO = 1.2V
GPIO (CLOCK IN/OUT) = SLOCK 1250 12 |10 4n/CLKZPIDIFFIO_RX B31P
17 GPIOO e V75| |0_4A/CLK2N/DIFFIO_RX_B31N
< 12C Interface Vs Ve 10_4A/CLK3P/DIFFIO_RX _B39P
17 <C> GPIO2 15 <C> 12C_SDA = 10_4A/CLK3N/DIFFIO_RX_B39N
7> GPIO16 LI 12C_SCL
1 VCCIO = 3.3V
17 GPIO18 CLOCK 50 B5B  R20 Bank 5B Y25 HDMI_TX CLK
< P07 50| 10_5B/CLKGP/DIFFIO_RX_RA7P 10_5B/FPLL_BR_CLKOUTO,FPLL_BR_CLKOUTP,FPLL_BR_FB/DIFFIO_TX_R20P/DQ3R [~y5g TONTTXOE
EPIo0 51 10_5B/CLKEN/DIFFIO_RX-R17N 10_5B/FPLL_BR_CLKOUT1,FPLL_BR_CLKOUTN/DIFFIO_TX_R20N/DQ3R
&Pio8 T57- 10_5B/CLK7P,FPLL_BR_FBP/DIFFIO_RX_R9P
10_5B/CLK7N,FPLL_BR_FBN/DIFFIO_RX_R9N
HSMC Clock - i Ny
LI HSMC_CLKOUTO
Bank 6A VCCIO = 3.3V
15 HSMC_CLKINO CLOCK_50_B6A __ N20 F26 GPIO16
P SPicE 21| I0_BA/CLKSP/DIFFIO_RX_R25P I0_6A/FPLL_TR_CLKOUTO,FPLL_TR_CLKOUTP,FPLL_TR_FB/DIFFIO_TX_R28P/IDQ4R ~gop SPOTE
Shio o5 10_6AICLKEN/DIFFIO_RX_R25N 10_6A/FPLL_TR_CLKOUT1,FPLL_TR_CLKOUTN/DIFFIO_TX_R28N/DQ4R
15 HSMC_CLKIN_p[2..1] GPIO4 K26 10_6A/CLK4P,FPLL_TR_FBP/DIFFIO_RX_R33P
P —_— I0ZBA/CLKAN FPLL_TR_FBN/DIFFIO_RX_R33N
15 HSMC_CLKIN_n[2..1]
— CLOCK_125 p R188 100 CLOCK 125 n
Bank 7A VCCIO = 2.5V
HSMC_CLKIN p1__R200) 100 HSMC_CLKIN_n1 CLOCK 50 BTA b2 || o oo by Tazp 5
12C_SDA 1] '0- R
XCVR Reference Clock HSMC CLKIN p2 _ R197, 100 HSMC_CLKIN n2 ASMC_CLKINZpT_ G15_| O-7A/CLK1ON/DIEFIO_RX_ T33N
(R HSWC_ CLRINAT G4 | 107 K BiFFIo- R 280
6 REFCLK_n[1..0] B N
L
VCCIO = 2.5V
HSMC CLKIN p2 Lt Bpnk 8A A7 HSMC_CLKOUTO
—FSMG CLKIN o Ko | 'O_BAICLK8P,FPLL_TL_FBP/DIFFIO_RX_T49P I0_8A/FPLL_TL_CLKOUTO,FPLL_TL CLKOUTP,FPLL_TL_FB/DIFFIO_TX_T44P/DQ6T/T_CA_2 |[g7 R
y, = No | IO_BA/CLKBN,FPLL_TL_FBN/DIFFIO_RX_T49N |0_8A/FPLL_TL_CLKOUT1,FPLL_TL_CLKOUTN/DIFFIO_TX_T44N/DQ6T/T_CA_3
VCC2P5 VCC2P5 VCC2P5 VCC2P5 VCC2P5 ~—CLOCK 50 B8A I0_8A/CLKOP/DIFFIO_RX_T41P
= M10 | |5-gA/CLKON/DIFFIO_ RX_T41N
c264 | C263 C270 C267 €269 C268
0.1u =—=0.1u 0.1u 0.1u 0.1u 0.1u 5CGXFC5C6F27CTN
10V 10V 10V 10V 10V 10V VCC3P3
c118 18p ci11
R112 0.1u
50V | [DNT VCC2P5 20K 10V
o| 2 0 VCC2P5
25.00MHz 7 X2 =
VDD1 1757 : CLOCK_50_B5B
_|__4:'2__|_ ; CLKIN_P VDD2 |5 Tovcczps Wen  vec 4 lﬂ'\/\/o—
¥ CLKIN_N VDDO3
= = | 0SC 50 CLOCK 50 B6A
- - - 34 CLKIN VDDO2 OVCC2P5 2l oD out [ RIG\ A2
c119 18p \cors R111
4 VDDO! 50— O 1K = 50MHz
12C_LSB VDDOO OVCC2P5 P16 =
50V | [DNT 51 12C_|
6] EBSE{ TR 8 SI5338_INTR 0
= 9 PLL 50 OUT1 R110, 0 CLOCK:50. B8A VCC3P3 VCC3P3 VCC1P2 VCC1P2
2.5V CMOS gtgi 10 PLL_50_OUT0 R108, 0 CLOCK_50_B7A
1
VCC2P5 VCC2P5 13 CLK_125 n1 R101 0 CLOCK_125 n C106 0SC_50 3 CLOCK 50 B3B c107
2.5V LVDS gtgi 14 CLK_125_p1 R100 0 CLOCK 125 p 0.1u 5 0.1u
10V 10V
PO i CLK 125 n0 €110 0.1u 10V DNI N74AVE1TAS DNI
R214 § R215 2.5V LVDS 18 CLK_125_p0 11 REFCLK_n0 — DNI = =
1K 1K CLKIA il = DIR = Low B data to A bus
DNI DNI 21 CLK 156 n0 €109 0.1u 10V
2.5V LVDS &Egi 22 CLK_156_p0 11 REFCLK_p0
II .‘.m m;ﬂ:im.wtmemwhlm Taiwan.
12C_SCL R104, 2 SI5338 SCL 12 G113 0.1u 10V TN poeo i shematc degn my b rprccd, plio Terssic.
scL RSVD GND -2 11 REFCLK_n1 [Fite
12C_SDA R105, 22 515338 SDA 19 | o\ Epap 2 } o 14I I0 1o 10v Cyclone V GX Starter Kit
Default : SI15338 = H REFCLK p1 izBe DochaninaNuLnber e;
10Cl
I2C Address O0xEO0/E1
Date: Bheet 7 of 23
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VCC3P3 VCC3P3
USB Blaster R175. A A0 JTAG FPGA TCK U14-1
3 BST_TCK
23 BST_TMS R51 Rs4 < RS6 CYCLONE V GX Configuration
[ 1K VCC3P3 1K 1K
23 BST_TDI
<« =
23 I BST_TDO JTAG_FPGA_TCK Y5 Bank 3A Bank 5A
= R189 Re | 10K VCCIO = 3.3V VCCIO = 3.3V
JTAG_FPGA_TDI
Design Note: E)% TG TPCATD0 \T,s DI 10_5A/INIT_DONE/DIFFIO_RX_R2P |-212 S0
> s . TDO
Optional t t t
CPU_RESET forDOLK o T o 0 EPCQ DCLK Ne | oo 10_5AIDEV_OE/DIFFIO_TX_Rsp |-AC24  GPIOSS
17,18 CPU_RESET n CPU_RESET
[ = = CAD Note: DNl EPCQ AS DATAO AF 10_5AIDEV_CLRN/DIFFIO_TX_RSN/DQIR [-AE24 -
Place near FPGA DCLK pin EPCQAS DATAT AS_DATAO,ASDO/DATAQ
(1:2159 5{290 EPCQASDATAZ AAg AS_DATA1/DATA1 10_5A/CRC_ERROR/DIFFIO_RX_R2N |22 GPIOZ6
. EFCOAS DATAS AS_DATA2/DATA2
Micro SD Card Sov DNl S US | AS_DATA3/DATA3 10_5AINCEO/DIFFIO_TX_R3PIDQIR |-RAZ2_ GPIOS2
12 SD_CLK EPCQ_nCSO
K = = Qn Y6 | \cSODATA4 10_5AINPERSTLO/DIFFIO_RX_R6P/IDQSTR |22 GPIOZ5
12 SD_CMD - : SD_DAT PIO31
& —0 DR LTJ; 10_3A/DATAS/DIFFIO_TX_B2N 14_5AICVP_CONFDONE/DIFFIO_TX_R3N/DQIR [-2AZ3  GPIO3
12 SD_DAT[3.0] =5 DOA V& | I0_3A/IDATAG/DIFFIO_RX_B1N/DQ1B U22 GPIO1
& = <5 DOA T5| I0_3A/DATA7/DIFFIO_TX_B2P/DQ1B 10_5APERSTL1/DIFFIO_RX_R6N/DQSN1R
2DCIR AB6 | |0_3A/DATAB/DIFFIO_RX_B1P/DQ1B AC23  GPIO3M
25"CVD We | |O_3A/DATA9/DIFFIO_TX_BAN/DQ1B 10_5A/PR_REQUEST/DIFFIO_TX_R1N/DQ1R
SR AAG | |O_3A/DATA10/DIFFIO_RX_B3N/DQSN1B
GPIO VOC3P3 e G| 10_3ADATAT1/DIFFIO_TX B4P
471719 GPIO[35..0] o) P00 AA7 | I0_3A/DATA12/DIFFIO_RX_B3P/DQS1B ADG GPI023 VCC3P3
& CPIOTE R10-| |0_3A/DATA13/DIFFIO_TX_B6N/DQ1B 10_3A/PR_READY/DIFFIO_TX_B8N/DQ1B o
GO Y| I0_3A/DATA14/DIFFIO_RX_BSN/DQ1B P8 GPIO12
|0_3A/DATA15/DIFFIO_TX_B6P/DQ1B I0_3A/PR_ERROR/DIFFIO_RX_B7P
p— [N
HSMC JTAG = CRIO14 R9 | |0_3AICLKUSR/DIFFIO_RX BSPIDQ1B 10_3A/PR_DONE/DIFFIO_RX_B7N [-=& CPRIO1S
RN22 GPIO22 AD7 R84 { R82 & R88 { R79 & R78
15 <<: HSMC_JTAG_TCK 10_3A/DIFFIO_TX_B8P/DQ1B 0 0 0 0 0
10K DNI DNI DNI
15 HSMC_JTAG_TMS
- 711" Bank 9A
15 HSMC_JTAG_TDI
7 _JTAG_ FPGA_CONF_DONE 26 | ConF DONE sELo M7 MSELO
15 HSMC_JTAG_TDO FPGA_nSTATUS MSELT
[ - BS | nsTaTUS mseL1 & S
FPGA_nCONFIG
- F5 | nconFiG mseL2 22 MSELZ
EPCQ Interface FPGA nCE D5 nCE MSEL3 K5 MSEL3
23 EPCQ_AS_DATAQ
« _AS | seLa 25 MSEL4
B EPCQ_AS_DATA1
5CGXFCBC6F27CTN
23 I EPCQ_DCLK R85 R81 R87 R80 R77
i . 0] = 0 0 0 0 0
23 EPCQ_nCSO MSEL Settings : MSEL[4:0] = 10010 L. o
[ Active serial (AS)(x1 and x4),
2 EPGA CONF DONE no compression, no security, fast POR
23 FPGA_nCONFIG FDCA
[ BST_TDI R177, 0 JTAG_FPGA TDO R173, 0 HSMC JTAG_TDO VCC3P3
= FPGA_nCE NN NI
BST TDO R53 0 JTAG FPGA TDI R52 0 HSMC JTAG TDI VCC3P3
BST_TMS R55 0 JTAG_FPGA TMS R178, 0 __HSMC.JTAG_TMS
NI R160 & R174
BST_TCK R50 0 JTAG_FPGA TCK R176 0 HSMC JTAG_TCK U o 10k < 10K
3
VCC3P3 ] mgg; § DATAD |5 EPCQ_AS_DATAQ
LOW --> NC to/from COM = ON and NO to/from COM = OFF 51 \co3 DATA1 Eggg_ﬁg gﬁm;
VCC3P3 HIGH --> NC to/from COM = OFF and NO to/from COM = ON C164 ><—1? NC04 DATA2 EPCQ AS DATAS
Logic 0 = pin 10 <--> pin 9 (HSMC Bypass) 01u {12 | mggg Dégfi 6 EPCQ _DCLK
U3 ic 1 = pin 10 <--> pin 2 (HSMC 10v 13 EPCQ_nCSO
Logic pin > pin 2 (HSMC Enable) *—Nco7 2 ncs
HSMC_JTAG_EN 1 10 BST_TDI = A NcCog  ©
i 30 OM1 = EPCQ256
HSMC_JTAG_TDO - | A (@) Nt 12 HSMC_JTAG TDI R137 DN1IK OVCC3P3 N
JTAG _FPGA TDO -> JTAG H TDI
Default | | 3 { eND Ve —  oveeses =
Jumper Short | VeC3P3
HEADER 2 Copyright () 2011 by Terasic Technologles Inc. Taiwer
HSMC_DISABLE JTAG FPGA TMS 4 7 R136 1K (o] o, g Tewan
JumperZ.54mm - NO! NC2 oveesPs c131 e ematt ooy e st e fosic
JP2_HSMC JTAG Chain Enable / Disable 5, o ouz 18 HSMC_JTAG_TMS 0.1u [Titie
HSMC JTAG Chain Sele > 10v P
= [ Open | Enable HSMC JTAG Chain Cyclone V GX Starter Kit
Short Disable HSMC JTAG Chain TS5A23157 = ize Document Number ev
B FPGA Configuration and JTAG B
Date: Friday, November 15, 2013 Bheet 8 of 23
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HSMC Transceiver O
¢ HSMC_GXB_TX_p[3..0]
6 HSMC_GXB_TX_n[3..0] i 212
n(3..
[ ———— =K =
5 o 6
6 HSMC_GXB_RX_p[3..0] 715 - 63
< 7 py I
6 HSMC_GXB_RX_n[3..0)
e SRR 1? 9 10 12
1 12
2 i1s 14 Ha—
HSMC Interface B1s o 16 H8—
B
5« HSMC_TX_p[16..0] HSMC_GXB TX p3  R37 0 NET _HSMC GXB TX p3 17 | 18 HSMC GXB RX p3
FEMC GXE TX T Rag A0 NET HSMC GXETX o3 19 ] 17 18 1750 HSMC_GXB_RX_n3
5 HSMC_TX_n[16..0] 19 20—
2 HSMC_GXB TX p2 R40 0 NET _HSMC GXB TX p2 21 22 HSMC GXB RX p2
s I~ FEMC GXB TX 2 RaT A0 NET HSMC GXETX 12 53 5; gi 24 HSMC_GXB_RX_nZ
2 HSMC_GXB TX p1 _ R43 0 NET _HSMC GXB TX pi 25 26 HSMC GXB RX pt
5 P HSMC_RX_n[16..0] “THSMC GXB_TX N1 Ra5 VA0 NET,H§M57§XBJ’X7EM 27 g? " gg 28 HSMC_GXB_RX_n1
R 3 -
HSMC_GXB TX p0 _R46 A ~ A0 NET_HSMC_GXB_TX_p0.29 N 30 HSMC GXB RX p0
5 HSMC_D[3..0] HSMC_GXB_TX_n0__R49 0 __NET_HSMC_GXB_TX_n0 31 5‘13 gg 32 HSMC_GXB_RX_n0
HSMC_SDA 33 34 HSMC_SCL
HSMC_JTAG TCK 35 gg g‘; 36 HSMC_JTAG _TVS
HSMC Clock HSMC_JTAG TDO 37 38 . HSMC JTAG TDI
7 [ — HSMC_CLKOUTO HSMC_CLI 0 39 g; 23 20 HSMC_CLKINO
T« HSMC_CLKINO
161
5 HSMC_CLKOUT p[2..1] VCC3P3_HSMC 161 152 VCC12_HSMC
—> VCC12_HSMC VCC3P3_HSMC 162 (53
5 — HSMC_CLKOUT n[2..1] 123 164
7 & HSMC_CLKIN_p[2..1 C248 C120 C266 C115 C265 TX p HSMC_DO 4 42 "HsMC D1 RX_p
22u 10u 0.1u 10u 0.1u TXCn _HSMCDZ | a3 |4l D RX_n
7 <1 HSMC_CLKIN n[2..1] 25V 35V 25V 6.3V 25V 45 46
HSMC_TX_p0 a7 |45 |8l 46[2s HSMC_RX_p0
C_TX_n0 29 |47 [5] 48[B0 | HSMC RX.n0
= = 51 g? 52 =
° ° HSMC_TX_p1 [ 53 | 52754~ HSMC.RX p1
HSMC JTAG PTG TX AT b e H T
8 HSMC_JTAG_TCK - L 571% 56 [“5g
—— HSMC_TX p2 [ 595 58 [760 [ HSMC_RX p2
8 HSMC_JTAG_TMS —HMCTX e 59 60 1”67~ HSMC RX n2
—> vece12 VCC12_HSMC VCC3P3 VCC3P3_HSMC e T N - R I S G —
8 — HSMC_JTAG_TDI JP13 HSMC TX p3 ™ 6519 || ©[e6 I HSMC RX p3
HEADER 2 HSMC_TX_n3 670 66 768 [ "HSMC_RX_n3
8 HSMC_JTAG_TDO 2 1 59167 68 70
—FH—— HSMg K _pn: 71| ‘75? ;g 2 HSMC_RX_p4
X1 Default HSMC_TX p5 ;g 75 HSMC_RX_p5
Jumper-2.54mm Jumper Open HSMC_TX_n5 77 781780 HSMC_RX_nb
TP1 81|79 ] 80 [ &2
. HSMC_TX_p6 83|81 |?| 8[Ba 1 Hsmc Rx p6
Dummy Pin HSMC_TX_n6 85 gg gg 86 HSMC_RX_n6
87 88 |
HSMC_TX.p7 89 g; gg 90 HSMC_RX_p7
—HEWC TR o] 52 i
o3 91 92
93 o4
12C Interface HSMC CLKOUT/p1~ 195 93 94 7951 HSMC_CLKIN pt
7 12C_SDA 12C_SDA R18 22 HSMC _SDA —FENVC CIKOUT T o719 |8 9 o8| FoMC otk AT
EEO———— —EeSR RIS N2 TEMESOR e S o s T e —
[ 12C_scCL 12C_SCL R187 22 HSMC SCL 1% 100 =
169 165
s 169 165 e
R e 12C_SDA 3PS ) 166 [os—
13,14 12C_SCL_3P3 171 167 468 |
< FrH 21172 168 (25—
HSMC_TX_p8 1 102 "HSMC_RX_p8
—FSNVC TX 58 3100 104 FEMCRX 55—
5 106
HSMC_TX_p9 105 o HSMC_RX_p9
HSMC_TX_n9 1‘0’; ] FSMC_RX_ng
HSMC_TX_p10 1 HSMC_RX_p10
VCC2P5 VCC2P5 VCC3P3 —HSMC_TX_n10 Hg HSMC_RX_n10_ VCC3P3 VCC12_HSMC
HSMC_TX p11 nr HSMC_RX_p11
DNI C_TX_ni1 1o RV R T
Q5 FDV305N 23| 121 o] R216 R218
R171 § R163 3 R165 § R158 HSMC_TX p12 125 | 128 | HSMC_RX_p12 120 4.7K
22k { 22K 22k { 2.2K C_TX_n1 27 gg L] TRV RX T2
DNI Q4 FDV305N DNI ¢ DNI 29
3 HSMC_TX_p13 131 | 129 HSMC_RX_p13
HSMC_TX _n13 33 lg; _ HSMC_RX_n13 o
35 D23 D24
12C_SDA R166 0 12C_SDA_3P3 HSMC_TX p14 137 | g? HSMC_RX_p14 LEDG LEDB
~HSMC_T. T
12C_sCL R159 0 12C_SCL _3P3 —— 3? 189 15 - HSMC_PSNTR g meme_12v
HSMC_TX_p15 23 | 141 | HSMC_RX_p15 _
[C_TX_n15 45| 143 N ST HSMC_PSNT n
47 =
HSMC_TX_p16 29 | 147 HSMC_RX_p16
HSMC_TX_n16 51 1;? _ HSMC_RX_n16
53
HSMC_CLKOUT p2 {155 | 1?’2 N 122 156 HSMC_CLKIN_p2
" HSMC_CLROUT _nZ 57 N [ 158 HSMC_CLKIN_n2_
59 12; ] ]gg 160 HSMC PSNT n T T s o
E—— . . aptoses, e
[Tifle
o Cyclone V GX Starter Kit
ize Document Number
HSMC PORT Custpm HSMC Interface
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VCC3P3 VCC3P3 VCC3P3 VCC3P3 VCC3P3 VCC3P3 VCC3P3 VCC3P3 VCC3P3
o o o o o [e] o o o
D53 D48 D47 D19 D40 D16 D37 D32 D10
1 E 1 E 1 E 1 E 1 E 1 E 1 E 1 E 1 E
GPIO_DO 3 _GPIO_D4 3 _GPIO_D8 GPIO_D12 3__GPIO_D16 3__GPIO_D20 3 _GPIO_D24 3 _GPIO_D28 3__GPIO_D32
2 2 2 2 2 2 2 2 2
[JY | [J ] [J ] [J ] [J ] [J | [JY ] [JY ] b
BAT54:! BAT54:! BAT54:! BAT54:! BAT54! BAT54! BAT54! BAT54! BAT54!
D50 D49 D20 D42 D41 D39 D34 D33 D31
1 1 1 1 1 1 1 1 1
GPIO_D1 3__GPIO_D5 3 _GPIO_D9 GPIO_D13 3__GPIO_D17 3__GPIO_D21 3 _GPIO_D25 3__GPIO_D29 3__GPIO_D33
2 2 2 2 2 2 2 2 2
[ [ [ [ [ [JX ] [ [ [
BAT54: BAT54: BAT54: BAT54: BAT54:! BAT54: BAT54: BAT54: BAT54:
D51 D21 D44 D18 D17 D36 D35 D11 D28
1 E 1 E 1 E 1 E 1 E 1 E 1 E 1 E 1 E
GPIO_D2 3 _GPIO_D6 3 _GPIO_D10 GPIO_D14 3 _GPIO_D18 3 _GPIO_D22 3 _GPIO_D26 3 _GPIO_D30 3 _GPIO_D34
2 2 2 2 2 2 2 2 2
[JY | [J ] [J ] [J | [J ] [J ] [JY ] [JY ] b
BAT54:! BAT54:! BAT54:! BAT54:! BAT54! BAT54! BAT54! BAT54! BAT54!
D22 D46 D45 D43 D38 D15 D13 D30 D29
1 1 1 1 1 1 1 1 1
GPIO_D3 3 _GPIO_D7 3 _GPIO_D11 GPIO_D15 3 _(GPIO D19 3__GPIO_D23 3__GPIO_D27 3 _GPIO_D31 3__GPIO_D35
2 2 2 2 2 2 2 2 2
[JN ] [JN | [ [N ] [JN ] [JX ] [N [ [N |
BAT54: BAT54: BAT54: BAT54: BAT54:! BAT54:! BAT54: BAT54: BAT54:
JP3
SCL
47,819 g GPI0[35..0] SDA
7.8, P9
<= el
Clock_in GPIO_DO 1 00 2 GPIO_D1 JP14 Arduino_Reset _n Arduino_I013 SCK
Clock_in GPIO_D2 3 l 0o 4 gg:(o) BZ; ﬁrguino :81% 1 2 — VCC3P3 ﬁrduino Igﬁ MISO
H H 5 rduino rduino, rduino MOSI
16 Analog |n|:uT lnlte7r2ace GPIOD6 7 [0 O GPIO_D7 Arduino_Resel 0 2 g vees Arduin_TOT0 ss
<<: nalog_In[7..0] GPIO_D8 00 0 GPIO_D9 rTore ﬁrcu no_lO9
VCC50- o0 & = vee12 rduino 108
GPIO_D10 o0 2 GPIO_D11
16 <<: Analog_VREF GPIO 2 00 GPIO 3 = HEADER 8 HEADER 10
GPIO_D14 7 P GPIO 5
Clock_out GPIO_D16 90 o GPIO_D17 VCC3P3
Clock_out GPIO_D18 1 o0 GPIO_D19 Arduino_107
GPIO_D20 23 GPIO_D21 Arduino_lO6
CPU_RESET GPIO D27 25 [0 O] GPIO_D23 Analog_In Arduino 105
8,18 < CPU_RESET_n GPIO D24 27 | 5 ¢ | GPIO_D25 Analog_In 1 Arduino_IO4
VCC3P30 29 | 0 o R225 Analog_In: g Arduino_l03
GPIO_D26 31 P GPIO_D27 2.2K Analog_In M Arduino_102
GPIO 8 33 | 6 o GPIO_D29 DNI Arduino_AD4 1014 Arduino_I01
GPIO 0 35 o o GPIO_D31 Arduino_AD5_I015 2 Arduino_lO0
GPIO_D32 37 | 6 o GPIO_D33 Arduino 1014
RN9 GPIO_D34 39 l 0o GPIO_D35 Arduino_|015 HEADER 6 HEADER 8
GPIOO GPIO_DO
GPIO GPIO_D1 TP14 DNI
GPIO; GPIO_D2 BOX Header 2X20M Analog_In6 [] &nalog iné
GPIO GPIO_D3 R222 22 TP_YELLOW Arduino Pin out
CPU_RESET n Arduino_Reset n
a7 TP15  DNI (@) |
RN8 RN4 RN11 Analog_In7 D Analog in7 pin.1 []
GPI04 8 GPIO_D4 GPI020 8 GPIO_D20 GPIO3 Arduino_100 TP_YELLOW ||
GPIO5 7 GPIO_D5 GPIO21 7 O_D21 GPIO4 Arduing_ IO JP15 Analog / Digital Path select -
GPIO6 6 GPIO_D6 GPIO22 6 O_D22 GPIO5 Arduino_lO: Analog / Digital Path select Pin.1 ||
GPIO7 5 GPIO_D7 GPI023 4 5 O_D23 GPIO6 4 Arduino_[O: Open No Select ||
1-2 Short]| Use Arduino Analog input 4 Analog / Digital Select Je3 ]
47 47 47 2-3 Short| Use Arduino SDA or Digital 10 JP10 ||
RN7 RN3 RN12 JP15 ||
GPIO8 GPIO_D8 GPI024 8  GPIO D24 GPIO7. Arduino_lO4 Analog_In4 AD4 i/a\ Default ||
GPIOg GPIO_D9 GPIO25 7___GPIO_D25 GPIO8 Arduino_lO5 Arduing_AD4 1014 ! XJ9  Jumper 1-2 Short ]
GPIO10 GPIO_D10 GPIO26 6 GPIO_D26 GPIO9 Arduino_IO6 Arduino_l014 2 _
GPIO11 GPIO_D11 GPIO27 4 5 GPIO_D27 GPIO10 Arduino_|O7 3 SDA  Jumper-2.54mm Pin.1( |
HEADER 3 ) ]
a7 a7 a7 Pin.1 e ]
RN6 RN2 RN13 JP16 B ||
GPIO12 A8 GPIO D12 GPIO28 8  GPIO D28 GPIO [’ 8 Arduino_I08 Analog_In5 1 | aps Default gp14”  gp4 [
GPIO 7 GPIO_D13 GPI029 7 GPIO_D29 GPIO 7 Arduino_IO09 Arduino_AD5_I015 XJ10 . JP11
o4 3 GPI030 6 GPIO 6 Ardumno 1010 —Arduin 1015 2 Jumper 1-2 Short EE H
GPIO15 5 GPIO_D15 GPIO31 4 5 GPIO_D31 GPIO 5 Arduino_IO11 3 SCL Jumper-2.54mm
JP16_Analog / Digital Path select HEADER 3 TP14 — Q (@)
47 47 47 Analog / Digital Path select TP15 —
RN5 RN1 RN14 Open No Select
GPIO16 8  GPIO D16 GPIO32 8  GPIO D32 GPIO15 8  Arduino_|O12 1-2 Short|Use Arduino Analog input 5 [ETIRSIC] v e ot . Teher
GPIO17 7 GPIO_D17 GPIO33 7 GPIO_D33 GPIO16 7 Arduino_IO13 2-3 Short| Use Arduino SCL or Digital IO e i No pert of this schematic design may be reproduced, duplicated. Torasi.
GPIO18 6 GPIO_D18 GPIO34 6 GPIO_D34 GPIO17 6 Arduino_IO14 [Title
GPIO19 5 GPIO_D19 GPIO35 4 5 GPIO_D35 GPIO18 5 Arduino_IO15 Cyclone V GX Starter Kit
47 47 47 ize Document Number ev
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Date: Friday, November 15, 2013 Bheet 17___of 23
1




VCC1P2 VCC1P2
RN32 o]
KEY 8 R219 0 VCC3P3
7 I
7 KEY[3..0] 6 C276
N ! 4 AA 5 0.1u
1ov R217
CPU_RESET 100K = u21 100K
8,17 CPU_RESET_n - 15
e VCC  ETPA , EY CPU_RESET n
1A v 5 3
2A 2y 3
SWITCH 3A 3y ;1 275
3 SW[9..0] KEY1 KEY2 11| 4A a4 ——1u
N ! 4 3 4 3 co74 | co273 | cor2 | cor o 1:: 5A 5v 10v
U D=ty ==t ——1u s BA Gr\% TACT SW
1 2 1 2 10V 10V 10V 10v
SN74AUCT7
TACT SW TACT SW TACT SW TACT SW =
0
BUTTONO BUTTON1 BUTTON2 BUTTON3
4 4 ~3 4 3 4 3 4 4 ~3
OF.. JdOh., 0L JO
TACT SWDNI TACT SWDNI TACT SWDNI TACT SWDNI
Reserved 6x6mm tact switch
VCC1P2
RN26 o
8
7
6
4 5
Sw3 SW2 SW1 SW0 10K
4 4 4 4
E . . EEE 120
5 4 W
6 W
7 2 W
1 1 1 1 8 W,
SLDE SW = SIDESW = SIDESW = SLDE SW —
RNZZ—
VCC1P2 VCC1P2
RN23 (o] RN31 Q
1| 8
2 > | 7
6
4 5
SW7 SW6 SW5 SW4 10K SW9 SwW8 10K
4 4 4 4 4 4
EE ] N ] 120 ] ] 120
5 4 W4 5 4 sws
6 W5 6 SW9
7 2 W6 7| [ 2
8 W7 [ AANE
SLIDE SLIDE SLIDE SLIDE SLIDE SLIDE MM
RNZ7— RN30—
“.m m;«:ii&:wrmYmmbﬂh Inc. Taiwan.
w - No part of this schematic design may be reproduced, duplicated, Terasic.
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7-Segment
3 HEX0_DJ6..0]

[
3 HEX1_D[6..0
oyl

VCC2P5
o 7-Segment (share GPIO[35..22]) 5 D52 SM340A N
4,817 GPIO[35..22] 2 1
L DNI
VCC_HEX
L18 300hm, 3A o
LED LEDGO LEDG
5 [ — LEDR[9.0] C103 | c261 | C260 2 N” 1
——10u 0.1u ==0.1u
10V 10V 10V RN34 LEDG1 LEDG
5 LEDGI7..0] | E s 2 AA 1 |
7 N -
6 LEDG2 LEDG
4 5 2 '// 1 |
120 LEDG3 LEDG
2 71
LEDG4 LEDG
RN15 HEXO. VCC_HEX 2 271
HEX0 DO 4 [ |5 10 Q
HEX0_D1 6 N RN33 LEDG5 LEDG
HEX0_D2 2 7 — LEDG4 8 2 A1 |
. FEX0_D3 5 ¢ / I 1 LEDG5 7 bt R
EQ_ 4 — 6 LEDG6 6 LEDG6 LEDG
680 217 | / LEDG? 4 5 2
RN16 G J—
HEXO D4 4 [T 15 | Tl 120 LEDG7 LEDG
HEX0_D5 6 2 71
HEX0 D6 2 7 7Segment Display N
HEX1_DO 8
680
HEX1 VCC_HEX
RN17 Al 1 Q LEDRO LEDR
s1 __HEX1 D1 4 B’ < 2 JA 1 ]
HEXT D2 C —
GPI022 6 f D EXT D3 2 D o / / 1 RN25 LEDR1 LEDR
o) 5 b—— ~ HEX1 D4 E J— 5 RO 8 2 A1
| s s | = =) y
GPIO24 [ Gy | / R 7 g
GPIO25 ) I HE 680 G1 —0 R2 6 LEDR2 LEDR
GPIO26 - HEX RN18 A S R3 4 5 2 '// 1 |
GPIO27 p) I HEX2 D5 __HEX1 D5 4 5
GPI028 —_ = HEX2 Db HEX1_D6 6 7Segment Display 120 LEDR3 LEDR
VCC_HEX 9 8 VCC_HEX2 HEX2 D0 _2 7 2 A1
s s
HEX2_D1 8
LEDR4 LEDR
B SWDIP-8 680 HEX2 VCC_HEX2 2 4 s
R201 0 A2_10 Q
RN19 N RN28 LEDR5 LEDR
s2 _HEX2 D2 4 [ ] — LEDR4 AL 8 2 A1 |
THEX i / 1 —LEDR5 7 g
GPI029 [ o p— HEX3 D HEX 2 — R205 —_LEDR6 3 LEDR6 LEDR
GPIO30 5 z HEX. EX. 2 / / 10k LEDR? 4 5 2_) A4
s e | f y
GPIO31 [l HEX J—
GPIO32 == |4 HEX 680 T 120 LEDR7 LEDR
GPIO33 e - HEX: RN20 2 71
GPIO34 — |-6 HEX3 D5 HE. D6 4 5 7Segment Display =
GPIO35 Pl I HEX3 D6 HEX3_DO 6 LEDR8 LEDR
VCC_HEX 9 8 'CC_HEX3 HE. T2 7 2 A1 m
= — 8 VCC_HEX3
HEX3 A RN29 LEDR9 LEDR
SW DIP-8 680 A3 10 [e) LEDRS 8 2 4 |
R20: 0 B N LEDR9 7 N
2% RN21 C — 6
HEX3D3 4 15 D ¢ / / 1 5
HEX3_D4 6 E — 6 R206
HEX3.D5 2 7 e Y Y 10k 20
VCC_HEX2 VCC_HEX3 HEX3 D6 B G —'o
R76 0 580 o il
A NI 7Segment Display e = A
“'m m;ﬂ:ii:':wrmYmhwbqh Inc. Taiwan.
w - No part of this schematic design may be reproduced, duplicated, Terasic.
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