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) x4 USBE2.0
Configuration ROM OTG (On The Go)
Push Button %1 Gigabit Ethernet
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DIP Switch x4 CVC'D”E V SX SoC Push Button Switch
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Fixed O3C x4 DIP Switch
BOM00M 25MHz (User defined)
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Real Time Clock

Il

Y

LTC power Monitor
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5 Cyclone V SoC Bank 7
6 Cyclone V SoC Transceivers & Clocks
7 PLL
8 Cyclone V SoC Configuration
9 JTAG
10 DDR3
1" HSMC
12 Ethernet PHY & RJ45
13 QSPI Flash & Reset Circuit
14 USB 2.0 OTG & Micro SD Card
15 User I/O ,RTC
16 UART
17 On-Board USB Blaster ||
18 Power Monitor
19 Power1 - DC Input, 1.1V
20 Power2 - 3.3V
21 Power3 - 1.5V, DDR
22 Power4 - 2.5V, 5V, 1.8V
23 Power5 - 3.3V_EXT
24 Cyclone V SoC Power
25 Cyclone V SoC Capacitor
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Designed .
NOV. 20, 2013 a ﬂ. -
Drawn °
ALTIMA Corporation
Checked 1-5-5, Shin-Yokohama, Kouhoku-ku, Yokohama, 222-8563 JAPAN
Title
NOV 203073 Helio Board
Approval Size |Pocument Number Rev | STEP
A3 ALTHEL10SOC-R1.2 1.22
NOV. 20, 2013 of 2

Date: ednesday, November 20, 2013 [Sheet 1
1




3

FPGA Package Top View

10 Bank Usage VCCIO Voltage VREF Voltage VCCPD Voltage
1 BA ojo{—-)
2 BL 0/14(0%)
3 BOL 0/14(0%) —
4 3A 14/ 16 (83 %) 2.5V 2.5V
5 3B 29/32(5%1%) 2.5V 2.5V
& 4A 5468 (94 %) 2.5V 2.5V
7 5A 2/16(13 %) 2.5V 2.5V
8 5B 4/7(57%) 2.5V - 2.5V
9 6B 23/495(51%) 1.5V 0.75V 2.5V
10 BA 45 /57 (81 %) 1.5V 0.75V 2.5V
11 |7 13/19(68%) | 3.3v - 3.3V
12 |78 21/22(95%) 3.3V 3.3V
13 |7C 12/12(100%) | 3.3v 3.3V
14 14/14(100%) 3.3V 3.3V
15 |8A 6 /6 (100 %) 2.5¢ 2.5V

ORAMK B2
o

Top View - Wire Bond
Cyclone V - 5CSXFC6C6U23C8ES

‘ w | A, ‘ -_un:u: ca.wq_,—i ‘ AT ‘

- X\/000000 eoooee®600006eeeo
x\/0\/0\/00,.00,0./0\/ 00 X XeXo
ooggooo noooo®oo g 0,0
AVANZG) - I -)
0,00
YAVOOAN@OVONA AV@ANVA
:Aoooee®oﬁgo 00000

0000
QBAVG
0000

AV, WG I I I
X000\/0000\/, A0\
VX@::@V@@@@@@

Ollé@@VAV

(=

Mamgnes 'S Al

O@G L1000,/ O 00 VGA A@Aﬂ
0LP00/,00/, X@@ 9@@@@®®Aﬁ
0 @@G 00@0 0000 ~

1T 2 ¥ 4 5 & 7 8 9 W 11 12 13 14 15 16 17 18 19 20 21 22 23 Z4 25 26 ZT 28

9@@ ©)* .

(1 Ingutll oulgu¥D b}

[Sheet
1

Designed .
FAY
NOV. 20, 2013 ALTIME
- ALTIMA C ti
NOV. 20, 2013 p
Checked 1-5-5, Shin-Yokohama, Kouhoku-ku, Yokohama, 222-8563 JAPAN
Title
OV 203073 Helio Board
Approval Size [Document Number Rev | STEP
A3 ALTHEL10SOC-R1.2 1.22
NOV. 20, 2013 Date: 2 of 26

ednesday, November 20, 2013
[




HSMA_PRSNTn AD5

Cyclone V SoC Bank 3 & 4

HSMA_TX_D_P13
ﬁA&H MA_TX_D_N13 AF4
HSMA_RX_D_P13
HSMA_RX_D_P8
HSMA_RX_D_N8 u11

U1A

CYCLONE V_GX SoG BANK 3
DIFFO_TX_B8p,DQ1B Bank 32
Bank 3B

DIFFIO_TX_B25p,DQ2B,B_WE#
DIFFIO_TX_B25n,GND
DIFFIO_RX_B26p,DQ2B,B_A_14
DIFFIO_RX_B26n,DQ2B,B_A_15
DIFFIO_RX_B27p,DQS2B,B_CS# 0

HSMA TX D P15 AF7
ASMA_TX_D_N15

ASMA_TX D P12 AEs

DIFFIO_RX_B27n,DQSn2B,B_CS# 1
DIFFIO_TX_B28p,B_A_12

HSMA TX D N12

AasMA TX D Niz AFQ
HSMA_RX D P11
HSMA_RX_D_NTT___ AF11

DIFFIO_TX_B32p,DQ2B,B_CAS#
DIFFIO_TX_B32n,DQ2B,B_RAS#
DIFFIO_TX_B33p,DQ3B,B_BA_0
DIFFIO_TX_B33n,GND
DIFFIO_RX_B34p,DQ3B,B_BA 1
DIFFIO_RX_B34n,DQ3B,B_BA_2
DIFFIO_RX_B35p,DQS3B,B._|

~

HSMA_TX_D_P14
AES_W HSMA_TX_D_N14
AE7___HSMA TX D_P16
‘Aﬁﬁ_W ASMA_RX_D_P12
‘Aﬂﬁ_ﬁ[m HSMA_RX_D_P16

HSMA_RX D_N16
DIFFIO_TX_B28n,DQ2B,B_A_13 DIFFIO_RX_B35n,DQSn3B,B_CK# -2 —merm=rr 57—
DIFFIO_TX_B29p,DQ2B,B_A_10 DIFFIO_TX_B36p,B_A_6 [-aH3 e r=rrr

| AH2  HSMA TX D _NTT
DIFFIO_TX_B29n,DQ2B,B_A_11 DIFFIO_TX_B36n,DQ3B,B_A_7 VAR DTS
DIFFIO_RX_B30p,DQ2B,B_A_8 DIFFIO_RX_B38p,DQ3B,B_A_4 [FAE12 —mrrep o
| AD12 HSMA RX D N9
DIFFIO_RX_B30n,DQ2B,B_A_9 DIFFIO_RX_B38n,DQ3B,B_A_5 HSVA-TX D P10
DIFFIO_TX_B40p,DQ3B,8_A 0 a8 —Faya=Tx"5 N0
DIFFIO_TX_B40n,DQ3B,B_A_1
5CSXFC6C6U23
c426 |0.1uF
C427|0.1uF
. 2K U2 =
71 vce vL 2
TRI_STATE
HV_USB_B2 SCL
AV USE B2 SOA : &1 voc 101 vi_ior |2 . >§USB,SCL 17
VCC_I02 VL_I02 Z_»USB_SDA 17
GND
= MAX3373EEKA+T
2.5V 1.5V
c1_||0.1uF U3 2 |l0.1uF FPGA USB INTERFACE
L [ 16 |\ VL -8 [ L
HV USB B2 RESETn “ 2 10_VCC1 10 VL1 [F—=
— I0_VCC2  10_VL2 ™ »USB_RESETn 17
Hv_USB B2 EVPTY ™17 1 |5Vecs  10-via |4 JUSB_EMPTY 17
AV_USB_B2 RDn _ _ 2
14 110"vces 10 vis - USB_RDn 17
AV _USB_B2 WRn 13 |10 _ 3 _
I0_VCC6  10_VL6 USB_WRn 17
HV_USB_B2 OEn _ _ a
12 9 USB_OEn 17
AV_USB_B2_FULL 11| '0_VCCr7 10 VL7 — 0 _OEn
—= I0_VCC8  10_VL8 JusB_FULL 17
1.5V
GND En 68 ® T
= MAX3013EUP
c3_|[0.1uF U4 c4_||0.1uF
L [ 16 [ \eco VL -8 | L
HV_USB_B2_DATA5 20 USB_B2_DATA5 > USB_B2_DATA[7.0] 17
FV_USB_B2 _DATAG I6_vCC1  10_VL1 USB_B2 _DATAG
_S—IQ_HV_U B_B2 _DATAZ 18 | /0-vCC2  10_VL2 USB_B2_DATAZ
AV _USB B2 DATAT 17 | 10-vCC3  10_VL3 USB_B2 DATAT
FV_USB_B2 _DATA4 I6_VCC4  10_VL4 USB_B2 _DATAA
AV USE B2 DATAD .o 10_VCC5 10 VL5 USB_B2_DATAQ
AV USE B2 DATAS — aa|10_VCC6  10_VL6 B2
WSW}% 10_VvCC7 10_VL7
I0_VCC8  10_VL8
1.5V
GND En [6—R4 K T
= MAX3013EUP

GX SoC BANK 4

u1B
CYCLONE V

A 5 FT0—288 | DIFFIO_TX_B41p,DQ4B,B_DQ_2
VA RY D NTo—2813 DIFFIO_RX_B42p,DQ4B,B_DQ_1
VA RC D P73 DIFFIO_RX_B42nDQ4B B_DQ_0
TRVARY D4 DIFFIO_RX_B43p,DQS4B,B_DQS_0
VAT D P2 DIFFIO_RX_B43n.DQSn4B,B_DQS# 0
VAT D No—4%S2- DIFFIO_TX B44p,B_ODT_0
VAT Ps——2H8 DIFFIO_TX B44n.DQ4B,B_DQ_3

— DIFFIO_TX_B45p.DQ4B.B_DQ_6
RVARC S Pe——2 DIFFIO_TX_B45n,DQ4B,B_ODT_1
VA RY D Ne—LEL8 DIFFIO_RX_B46p,DQ4B,B_DQ_5
FSMATX D7 ag1s | DIFFIO_RX_B46nDQ4B,B_DQ_4
HASVA TX D N7 AH11 DIFFIO_TX_B48p,DQ4B,B_| DM 0
TSVA T AB11 DIFFIO_TX B48n,DQ4B,B_DQ 7

= DIFFIO_TX_B49p,DQ5B.8_DQ_10

HSMA RX D _P5
HSMA_RX_D_N5 AG16
HSMA RX D P15 W14
HSMA_RX D_N15
HSMA_TX_D_P6 AG14
HSMA_TX_D_N6
HSMA_TX_D_P5 AG15
HSMA_TX _D_N5
HSMA_RX_D_N4 AE17
HSMA _TX D N4 AH16

DIFFIO_RX_B50p,DQ5B,B_DQ_9
DIFFIO_RX_B50n,DQ5B,B_DQ_8
DIFFIO_RX_B51p,DQS5B,B_DQS
DIFFIO_RX_B51n,DQSn5B,B_DQS# 1
DIFFIO_TX_B52p,B_CKE_1
DIFFIO_TX_B52n,DQ5B,B_DQ_11
DIFFIO_TX_B53p,DQ5B,8_DQ_14
DIFFIO_TX_B53n,DQ5B,B_CKE_0
DIFFIO_RX_B54p,DQ5B,B_DQ_13
DIFFIO_RX_B54n,DQ5B,8_DQ_12
DIFFIO_TX_B56p,DQ5B,B_DM_1

U

HSMA_D2 AE18

DIFFIO_TX_B56n,DQ5B,B_DQ_15

HSMA RX D P3  ap1g
HSMA_RX_D_N3
HSVARX D P7anin] MA_RX D P7___aA19
HSMA_RX D _N7

DoVA RA U N AA18 |
HSMA _TX D_P3
HSMA _TX D _N3 AH18

DIFFIO_TX_B57p,DQ6B,B_DQ_18

DIFFIO_RX_B58p,DQ6B,B_DQ_17
DIFFIO_RX_B58n,DQ6B,B_DQ_16
DIFFIO_RX_B59p,DQS6B,B_DQS_2
DIFFIO_RX_B59n,DQSn6B,B_DQS# 2
DIFFIO_TX_B60p,B_RESET#

DIFFIO_TX_B60n,DQ6B,B_DQ_19

Bank 4A

RZQ_0,DIFFIO_TX_B41n

DIFFIO_TX_B61p,DQ6B,B_DQ_22
DIFFIO_TX_B61n,DQ6B,GND
DIFFIO_RX_B62p,DQ6B,B_DQ_21
DIFFIO_RX_B62n,DQ6B,B_DQ_20
DIFFIO_TX_B64p,DQ6B,5_DM_2
DIFFIO_TX_B64n,DQ6B,B_DQ_23
DIFFIO_TX_B65p,DQ7B,B_DQ_:
DIFFIO_RX_B66p,DQ7B,B_DQ_:
DIFFIO_RX_B66n,DQ7B,B_DQ_:
DIFFIO_RX_B67p,DQS7B,B_DQS_3
DIFFIO_RX_B67n,DQSn7B,B_DQS#_3

26
25
24

DIFFIO_TX_B68n,DQ7B,B_DQ_27
DIFFIO_TX_B69p,DQ7B,B_DQ_30
DIFFIO_TX_B69n,DQ7B,GND
DIFFIO_RX_B70p,DQ7B,B_DQ_29
DIFFIO_RX_B70n.DQ7B,B_DQ_28
DIFFIO_TX_B72p,DQ7B, B_DM 3
DIFFIO_TX_B72n,DQ7B,B_DQ_3
DIFFIO_TX_B73p,DQ8B,B_DQ_ 34

DIFFIO_RX_B74p,DQ8B,B_DQ_33
DIFFIO_RX_B74n.DQ8B,B_DQ_32
DIFFIO_RX_B75p,DQS8B,B_DQS_4
DIFFIO_RX_B75n,DQSn8B,B_DQS# 4

DIFFIO_TX_B76n,0Q8B,B_DQ_35
DIFFIO_TX_B77p,DQ8B,B_DQ_38

DIFFIO_TX_B77n,DQ8B,GND
DIFFIO_RX_B78p,DQ8B,B_DQ_37
DIFFIO_RX_B78n,DQ8B,B_DQ_36
DIFFIO_TX_B80p,DQ8B,B_DM 4
DIFFIO_TX_B80n,DQ8B,B_DQ_39

AH7 _ HSMA_D3

AG19 HSMA TX D P2
HSMA_TX_D_N2
AE20 HSMA_RX_D_P2

AD20. HSMAﬁRXiDiNZ

AF20 HSMA TX D PO

HSMA_TX_D_NO
AG21_HV_USB B2 SCL

HSMA_RX_D_P1
AF21 HSMA _RX_D_N1
HSMA_RX_D_PO
AE22 HSMA_RX D _NO

AH21 HV_USB B2 SDA

AH23__HSMA TX D P1
HSMA TX_D_N1

| AH22 MoWVA A U N
AV _USB_B2 _DATA4
‘AGZS—W HV_USB_B2_DATA5
HV_USB_B2 DATA3
‘Aﬁﬂ—heﬂzg HV_USB_B2_DATAO

AG26_HV_USB_B2 DATA1

HV_USB_B2_DATA6
HV_USB_B2_DATA7
AC22 HV_USB B2 _RESETn

ACZ3 » OVERTEMP 18
AH26  HV_USB B2 OEn

atzy AV USB_BZ_RDW {JusB_B2_CLK 7,17

HV7U887827WRn
AGp5_HV_USB_B2 DATA2

HV _USB B2 EMPTY
AFog__HV_USB_B2 FULL

5CSXFC6C6U23

HSMA PRSNTnh

< HSMA_PRSNTn 11

HSMA_D[3..0]

»HSMA_D[3..0] 11

HSMA TX_D_P[16..0]

C_YHSMA_TX_D_P[16.0] 11
HSMA_TX_D_N[16..0]

C_YHSMA_TX_D_N[16..0] 11
HSMA_RX_D_P[16..0]

C_YHSMA_RX_D_P[16..0] 11
HSMA_RX_D_N[16..0]

C_Y>HSMA_RX_D_N[16..0] 11
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u1c
CYCLONE V GX SoC BANK 5
<Y biFFI0_RX_R4p,DQTR RZQ_1,DIFFIO_TX_R1p,DQ1R
<X18 | biFFI0_RX_R4n.DQIR

Y16 |
o TRASTY o S—rR
18 12C_SDA_FPGA
V16 |
V15 |

DIFFIO_RX_R6p,DQS1R

DIFFIO_TX_R7p,DQ1R
DIFFIO_TX_R7n

DIFFIO_RX_R8p,DQ1R
DIFFIO_RX_R8n,DQ1R

JAB25 |

RZQ_2,DIFFIO_TX_R24n

5CSXFC6C6U23

dyclone V SoC Bani( 5,

6

USER_PB_HPS[3..0]

USER_DIPSW_HPS[3..0]

u1D
CYCLONE V_GX SoC BANK 6
R5 100 1% Bank 6 DDR3_HPS_DMO
IMWD%— HPS_RZQ_0 HPS_DDR,HPS_DM_0 [~828 —sree—rme—rre—rs
— BORFAPS AT =28+ HPS_DDR HPS_A_0 HPS_DDR,HPS_DQS_0 [Bl—pree=rrs=pas10
- BORTAPS A 228 HPS_DDR HPS_A_1 HPS_DDR,HPS_DQs#_0 FRI8 —mome—mesoe—
DORF AP A28+ HPS_DDRHPS_A 2 HPS_DDR,HPS_DQ_0 —HPs=
BORFAPS AT 228 HPS_DDR HPS_A_3 HPS_DDR.HPS_DQ_1 24— mre—rme—pi—
DORFAPSAs—21H HPS_DDRHPS_A_4 HPS_DDR,HPS_DQ_2 HE28—Fpra=prs—par—
BoRFAPE 22 HPS_DDR HPS_A_5 HPS_DDR.HPS_DQ_3 -2l —Fmres—rme—par—
BoRFAPS AT =28+ HPS_DDR HPS_A_6 HPS_DDR.HPS_DQ_4 (28— mre—ee—ar—
BORFAPS A 228 HPS_DDRHPS_A_7 HPS_DDRHPS_DQ_5 K26 —mre—eesie—
DORI APS AT L20-| HPS_DDR HPS_A_8 HPS_DDRHPS_DQ_6 -2l —Fpea-mpsa7—
DOR3 HPS AT0 s22-| HPS_DDRHPS A9 HPS_DDR HPS_DQ_7
DDRS HPS ATTaas | HPS_DDRHPS_A_10 DDR3_HPS_DM1
DORF TIPS ATz 2244 HPS_DDRHPS_A_11 HPS_DDR,HPS_DM_1 DDRFHPS DOE P
DORI HPS ATS 24| HPS_DDR HPS_A_12 HPS_DDR HPS_DQS_1 18 —srm s epmaa—rn
DDRT HPS ATI 224 HPS_DDRHPS_A_13 HPS_DDR HPS_DQS#_1 B8 —ppme—rma=pag=—
HPS_DDR HPS_A_14 HPS_DDR,HPS_DQ_8 K28 —mre—me—soe—
<24 HpS DDRHPS_A_15 HPS_DDR.HPS_DQ_9 H-23—FErs—rme—pa10—
HPS_DDR,HPS_DQ_10 [l —Frre—eerdr—
10 DDR3_HPS_CK_P & N2 Hps DDR HPS_CK HPS_DDRHPS_DQ 11 |28 DPRS Ao DT
10 DDR3_HPS_CK_N 1120 HPS DDR HPS_CK# HPS_DDRHPS_DQ_12 [M2L —rreemeer e —
10 DDR3_HPS_CKE & HPS_DDR HPS_CKE_0 HPS_DDRHPS_DQ_13 |-M28 e —
DDR3 HPS BA0 <28+ HPS_DDRHPS_CKE 1 HPS_DDRHPS_DQ_14 (M8 e —
DORI HPS BAT 2| HPS_DDR HPS_BA 0 HPS_DDRHPS_DQ_15
10 DDR3_HPS_RASn A25 | |ipS DDR HPS_RAS# HPS_GPI3 [FRZLx
10 DDR3_HPS_CASn égg HPS_DDR,HPS_CAS# HPS_GPI2 [FB20
10 DDR3_HPS_WEn E25 1 HPS_DDR HPS_WE# HPS_GPI1 K21
10 DDR3_HPS_CSn & HPS_DDR.HPS_CS# 0 HPS_GPI0 FM255¢
20 1pSDDR HPS_CSH 1
10 DDR3_HPS_ODT D28 | |\ps DDR.HPS_ODT_0
G261 11ps DDR HPS_ODT_1
DDR3_HPS_DM2 o8 Bank 6B

DDR3 HPS DQS P2 T19

HPS_DDR,HPS_DM_2

DDR3 HPS DQS N2 T18

HPS_DDR,HPS_DQS_2

3 HPS DQ16__ N4
DDR3_HPS_DQ17
—S_FNZS_DDR(S_HP DQT8__ Tog
DDR3_HPS_DQ19
—STUZS_DDRQ»_HP DQO20_ No6
DDR3_HPS_DQ21

DDR3_HPS DQ21  N27 |
DDR3_HPS_DQ22
—STEZLDDRs_HP DQ23 o7

HPS_DDR,HPS_DQ_16
HPS_DDR,HPS_DQ_17
HPS_DDR,HPS_DQ_18
HPS_DDR,HPS_DQ_19
HPS_DDR,HPS_DQ_20
HPS_DDR,HPS_DQ_21
HPS_DDR,HPS_DQ_22

DDR3 HPS DM3
DDR3_HPS_DQS_P3

—STIZQ_DDR(S:HP DQ24__ Rog
DDR3_HPS DQ26__aa28

DDR3_HPS DQ27  w2g
DDR3_HPS_DQ28
DDR3_HPS_DQ29 T24
DDR3_HPS_DQ30
DDR3_HPS_DQ3T _ aa07

HPS_DDR,HPS_DQ_23

HPS_DDR,HPS_DM_3
HPS_DDR,HPS_DQS_3

HPS_DDR,HPS_DQ_24
HPS_DDR,HPS_DQ_25
HPS_DDR,HPS_DQ_26
HPS_DDR,HPS_DQ_27
HPS_DDR,HPS_DQ_28
HPS_DDR,HPS_DQ_29
HPS_DDR,HPS_DQ_30

HPS_DDR,HPS_DQ_31

HPS_DDR,HPS_DQS# 2

HPS_DDR,HPS_DQS# 3

HPS_DDR,HPS_DM_4
HPS_DDR,HPS_DQS_4
HPS_DDR,HPS_DQS# 4
HPS_DDR,HPS_DQ_32
HPS_DDR,HPS_DQ_33
HPS_DDR,HPS_DQ_34
HPS_DDR,HPS_DQ_35
HPS_DDR,HPS_DQ_36
HPS_DDR,HPS_DQ_37
HPS_DDR,HPS_DQ_38
HPS_DDR,HPS_DQ_39

HPS_GPI13
HPS_GPI12
HPS_GPI11
HPS_GPI10
HPS_GPI9
HPS_GPI8
HPS_GPI7
HPS_GPI6
HPS_GPI5
HPS_GPI4

HPS_DDR,HPS_RESET#

BREER SRR

USER_DIPSW_HPS0
USER_DIPSW_HPS2

USER_PB_HPS0
USER_PB_HPS1

USER_PB_HPS2
mﬁ_ﬁ USER_PB_HPS3

2

B

\/28 R429 22

5CSXFC6C6U23

DDR3 _HPS _A[14..0]

DDR3_HPS_BA[2..0]

DDR3_HPS_DQS_P[3..0]

DDR3_HPS_DQS_NJ3..0]

DDR_HPS_DQ[31..0]

DDR3_HPS_DM][3..0]

»USER_PB_HPS[3..0] 15
»USER_DIPSW_HPS[3..0] 15

»DDR3_HPS_RESETn 10

»DDR3_HPS_A[14..0] 10
»>DDR3_HPS_BA[2..0] 10

»DDR3_HPS_DQS_P[3..0] 10

(> DDR3_HPS_DQS_N[3..0] 10
{>DDR3_HPS_DQ[31..0] 10
»DDR3_HPS_DM[3..0] 10
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Cyclone V SoC Bank 7

ETHERNET INTERFACE

ENET_HPS_TXD[3..0]

ENET_HPS_GTX_CLK
ENET APS TX EN |
ENET_HPS_MDC

N

{ D ENET_HPS_TXD[3..0] 12

ENET_HPS_GTX_CLK 12
ENET_HPS_TX_EN 12
ENET_HPS_MDC 12

3.3V
ENET HPS RXD[3..0
R6 4.7K 1% JTAG_HPS_TRST S R0 {]ENET_HPS_RXD[3..0] 12
U1E _S—Emg,:gS,Ei,g\L/K ¢ ENET_HPS RX_CLK 12
CYCLONE V GX SoC BANK 7 ENET AP MO0 ENET_HPS_RX DV 12
MICTOR_RSTn A23 ENET_HPS_INTh S ENET_HPS_MDIO 12
3.3V HPS_RESETH n1g | HPS_NRST Bank 7A c16 UART TX , — ENET_HPS_INTn 12
: 13 HPS_RESETn[ - H191 Hps“nPOR CANO_TX,CLKSELO,UARTO_TX,SPIM1_SS0,HPS_GPIO66 |18 - [ DUART_TX 16
9 JTAG_HPS DO} HPS_TDO CANO_RX,UARTO_RX SPIM1_MISO,HPS_GPI065 12 [UART RX 16
R7 o3 12C0_SCL,UARTT_TX SPIM1_MOSIHPS_GPIOs4 [-E18 I 12C_SCL_HPS 12,15,18
27K 1% 9 JTAG_HPS_TMS[__) €23 yps TMs 12C0_SDAUARTT_RX,SPIM1_CLK,HPS_GPIO63 [-G12 e — {9 12C_SDA_HPS 12,1518
T 9 JTAG_HPS_TCK RS TPSTRST K191 Hps TCK UARTO_TX,CLKSEL1,CANO_TX,SPIM1_SS1HPS_GPIO62 117
9 JTAG_HPS_TRST — C22| Hps TRST UARTO_RX,CANO_RX,SPIM0_SS1HPS_GPIO61 [-£17 —— D USER_HPS_GPIO61 15
9 JTAG_HPS_TDI D22 HPS_TDI SPIM0_SS0,BOOTSELO,CAN1_TX,UART1_RTS,HPS_GPI060 1L - {__>spicCsn 15
Eop | HPS_PORSEL SPIMO_MISO,CAN1_RX,UART1_CTS,HPS_GPIO59 =212 |SPI_MISO 15 BOOTSELO
7 CLK_0SC1[_ Y E20 1ps”cLKt SPIMO_MOSI,12C1_SCL,UARTO_RTS,HPS_GPIOS8 [-$1L | SPI_MOSI 15 33V 6 X
7 cLK_ osc2[ S HPS_CLK2 SPIMO_CLK,12C1_SDA,UARTO_CTS,HPS_GPI057 —A18—2¢ 55— TRACE DATAT ;SPLCLK 15 2 s 10K =\
TRACE CLK MIC R9 0 con TRACE_D7,SPIS1_MISO,12C0_SCL,HPS_GPI0s6 -C18—p 7 S TRAGE DATAS SN
TRAGE DATAD — RiTY Y Y27 541+ TRACE_CLK,HPS_GPIO48 TRACE_D6,SPIST_S80,12C0_SDAHPS_GPIOs5 [HMS— o AANASS—o R -7 B0 K]
TRAGE DATAT RT3 55— a22-| TRACE_DO,SPISO_CLKUARTO_RXHPS_GPIO49 TRACE_D5,SPIS1_MOSI,CANT_TX HPS_GPIO54 —L18—F7% S TRAGE DATAZ 80211
CLKSELO TRACE DATAZ Riz 555211 TRACE_D1/SPISO_MOSI,UARTO_TX,HPS_GPIO50 TRACE_D4,SPIST_CLK,CAN1_RX HPS_GPI053 [HA20— R e AANASS A eE—BATAS = X535.0331
X4 7 3.3V = TRACE_D2,SPIS0_MISO,12C1_SDA,HPS_GPIO51 TRACE_D3,SPIS0_SS0.12C1_SCL.HPS_GPIO52 —~ -
A R19 10K ENET_HPS_RXD1 ENET_HPS_GTX_CLK
OXRY™TX ENETAPERY o1 NAND_DQ6,RGMII_RXD1,USB1_D7,HPS_GPIO25 5.\ 75 NAND_ALE,RGMII1_TX_CLK,QSPI|_SS3,HPS_GPI014 -5 ——=prrrmrmer BOOTSELA1
ok ENET RS EN 12+ NAND_DQ5,RGMII_RX_CLK,USB1_D6,HPS_GPIO24 NAND DQ7,RGMII1_RXD2,HPS_GPI026 -5 ——Frerppsreps
XT8A0211 ENETHPE R Dv—12- NAND_DQ4,RGMII_TX_CTL,USB1_D5,HPS_GPIO23 NAND_WP,RGMIl1_RXD3,QSPI_S52,HPS_GPI027 A EOOTEELD 33V s x5
_HPS RX_ 13 .
S 85-0331 = ENET-HPE~N5G NAND_DQ3,RGMII1_RX_CTL,USB1_D4,HPS_GPI022 NAND_WE BOOTSEL2,QSPI $§1,HPS_GPIO28 21 R24 10K P
- ENET-APsDo—218- NAND_DQ2,RGMII1_MDC,12C3_SCL,HPS_GPI021 QSPI_I00,USB1_CLK HPS_GPIO29 [-A8 QSPI_I00 13
“APS | 8 2
ENETHPS RO 18- NAND_DQ1,RGMII_MDIO,12C3_SDA,HPS_GPI020 QSPI_101,USB1_STP,HPS_GPIO30 [t QsPI_I01 13 "5 0K
ENETHPa—TxD3—214- NAND_DQO,RGMII1_RXDO,,HPS_GPIO19 QSPI_102,USB1_DIR HPS_GPIO31 -2 QSPI_I02 13 _I_—/\/\/\—L TaA0211
ENETHPE—TXDr 211+ NAND_RB,RGMII1_TXD3,USB1_D3,HPS_GPIO18 QSPI_I03,USB1_NXT.HPS_GPIO32 QSPI_I03 13 L g
ENET HPS TXDZ _ A15 | A6 QSPI S50 . = XGB8S-0331
ENET-FAPE-TXBT NAND_RE.RGMII1_TXD2,USB1_D2,HPS_GPIO17 QSPI_8S0,B00TSEL1.HPS_GPIO33 S>QSPI_SS0 13
ENET-APE~TXG0 214 NAND_CLE RGMIT_TXD1,USB1_D1,HPS_GPIO16 QSPI_CLK,HPS_GPIO34 =14 ENETHPSNTR QSPI_CLK 13
CLKSEL1 — NAND_CE,RGMII1_TXDO,USB1_DO,HPS_GPIO15 QSPI_SS1.HPS_GPIO35 —
J19
R20 o 14 SD_CD_DAT3 B9 SOMMC_D3,USBO_NXT.HPS_GPIO47 e e SDMMC_CMD,USB0_DO,HPS_GPIO36 [-214 > SD_CMD 14 BOOTSEL2
ARYELT 14~ SD_DAT2 11 SDMMC_D2,USBO_DIR HPS_GPIO46 SDMMC_PWREN,USB0_D1,HPS_GPIO37 A3 33V 20 xXJ7
BRI 14 SD_CLK SDMMC_CLK,USBO_STP,HPS_GPI045 SDMMC_DO,USBO_D2,HPS_GPI038 [-C1 < SD_DATO 14 & o6 10K P
XT8A0211 —B12 SpMMC_CLK_IN,USBO_CLK,HPS_GPI044 SDMMC_D1,USB0_D3,HPS_GPIO39 SD_DAT1 14 LS
B4 | __BYOTSELZ 5 |
S C85.0331 = SDMMC_D7,USB0_D7,APS_GPI043 SDMMC_D4,USB0_D4.HPS_GPI040 R3T 0K
- —H12 SpMMC_D6,USBO_D6.HPS_GPIO42 SDMMGC_D5,USB0_D5,HPS_GPI041 T8A0211
USB_DATA6 o7 ca USB_DATA4 = XGBS-0331
s CI-| RGMII0_MDC USB1_D6,12C2_SCL HPS_GPIO7 Benk 7D RGMII0_RXDO,USB1_D4,HPS_GPIOS [-C8 T
USEOATEY D41 RGMIIO_MDIO,USB1_DS,12C2_SDAHPS_GPIOB RGMII0_TXD3,USB1_D3,HPS_GPIo4 -5 USEDATAD
e £41 RGMIIO_RX_CTL,USB1_D7,HPS_GPIO8 RGMII0_TXD2,USB1_D2,HPS_GPIO3 -2 e
USENXT G4 RGMIIO_RX_CLK,USB1_CLKHPS_GPIO10 RGMII0_TXD1,USB1_D1,HPS_GPIO2 USEDBATAD
TSEDIR D3 RGMII0_RXD3,USB1_NXT,HPS_GPIO13 RGMII0_TXDO,USB1_DO,HPS_GPIO1 [-E10——ger—prarr——
USE-STP 51 RGMII0_RXD2,USB1_DIR HPS_GPIO12 RGMII0_TX_CLKHPS_GPIO0 [-E4 -
= RGMII0_RXD1,USB1_STP,HPS_GPIO11 RGMIIO_TX_CTL,HPS_GPIO9 ™ »CONV_HPS_USB_N 16
 CSXFCECEUR USB INTERFACE
—Iﬂggfgﬁfg »USB_RESET 14
_ USB_CLK 14
—sE DR USB_NXT 14
3.3V —UsB sTP_ & USB_DIR 14
R17 47K 1% JTAG_MICTOR_TMS w(:g Usn ot 14
R TR - USB_DATA[7..0] 14
J1
»—211 svpc scL F2—x
— 5 | GND SDA J_XG TRACE_CLK_MIC
= [ ®=® 0K CLKE  CLKO g R29 10K 3.3V
13 MICTOR_RSTng - y—MCTOR FSTn CH S T
9,13 _RSTn JTAG_MICTOR_TDI 11 | D14E D140 MICTOR_PWR1 R31
9 JTAG_MICTOR_TDI| D13E D130 DNl R1005
JTAG_MICTOR TCK 1o D12E D120
9 JTAG_MICTOR_TCK —TAGMICTORTVS ——2-{ D11E D110
| - 17
9 JTAG_MICTOR TMS TTAG MIGTOR TO0 .| D1OE D100
9 JTAG_MICTOR_TDO — = DOE D90
9 JTAG_MICTOR_TRST g; DSE D8O
231 p7E D70
251 DeE D60
21 psE D50
31 B‘S‘E ggg 3> ___R36 oK 1 33V |
33| pop DoG |34 R37 0K 1=
2 {piE I T o ]
37 poE poo [-38 —
= GND1 Zg 3.3V Designed
- GND2 = -
GND3 41 h
GND4 42 NOV. 20, 2013 iy
GND5 -1 cs c6 Draum GLTIMA .
i L 22 ALTIMA Corporat
0.4uF [ 1000pF orporaition
; NOV. 20, 2013
Mictor38P 1 Checked 1-5-5, Shin-Yokohama, Kouhoku-ku, Yokohama, 222-8563 JAPAN
= Title
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7 CLK_100M_FPGA__»

7 CLK_50M_FPGA P

7 CLK_125M_FPGA P P

7 CLK_125M_FPGA N]|

Cyclone V SoC Transceivers & Clocks

7 REFCLK_QL1_P S
7 REFCLK QL1 N]|

U1F
CYCLONE V GX SoC Transceiver
GXB LO
ﬁif GXB_RX_LOp,GXB_REFCLK_LOp Y GxB_TX_Lop [FAR2:¢
AE1 GXB_RX_L0n,GXB_REFCLK LOn GXB_TX_Lon [FARLx
£A52+ GXB_RX_L1p,GXB_REFCLK L1p GXB_TX L1p F2—
GXB_RX_L1n.GXB_REFCLK_L1n GXB_TX Lin F—
%21 GxB RX_L2p,GXB_REFCLK L2p GXB_TX L2p 22—
Y11 GXB RX_L2n,GXB_REFCLK L2n GXB_TX_L2n 11—
xi REFCLKOLp
REFCLKOLN
GXB L1
%—B21 GxB RX_L3p,GXB_REFCLK_L3p -7 GXB_TX_L3p M2
%P1 GxB"RX_L3n.GXB_REFCLK L3n GXB_TX L3n FM1 <
K21 GxB"RX L4p,GXB_REFCLK L4p GXB_TX Ldp [FH2—<
K14 GxB"RX L4n,GXB_REFCLK L4n GXB_TX_L4n [FHL—
%—E2 | GxB"RX L5p.GXB_REFCLK L5p GXB_TX_Lsp FR2—<
»—F14 GXB_RX_L5n,GXB_REFCLK_L5n GXB_TX_L5n MR
,':g REFCLK1Lp RREF_TL
REFCLK1Ln
R39
5CSXFC6C6U23 2K

U1iM

CYCLONE V GX SoC Clocks

CAD Note:

Place resistor near
RREF_TL pins.

Route away frm aggressor

HSMA_CLK_INO V11 Bank 3B
2eH CLKOp,FPLL_BL_FBp,DIFFIO_RX_B31p,
CLKON.FPLL_BL_FBn.DIFFIO_RX_B31n
FPLL BL_CLKOUTO,FPLL BL_CLKOUTp,FPLL_BL_FB,DIFFIO_TX B37p,B A 2 ﬁﬁf :gm 8t§ gLLJJ.Tr ';11
FPLL_BL_CLKOUTA,FPLL_BL_CLKOUTn,DIFFIO_TX B37nB_A 3
m; CLK1p,DIFFIO_RX_B39p
CLK1n.DIFFIO_RX_B39n
Y13 Bank 4A
13- CLK2p,DIFFIO_RX_B47p
CLK2n.DIFFIO_RX_B47n
R439 01608 Amg CLK3p,DIFFIO_RX_B55p
- CLK3n.DIFFIO_RX_B55n
Bank 5B
HSMA_CLK_IN_P1
ASMA CLK_IN_N1 wap | CLK5p.DIFFIO_RX_R21p AB26 HSMA CLK OUTO
— CLK5n.DIFFIO_RX_R21n FPLL BR_CLKOUTO,FPLL_BR CLKOUTp,FPLL_BR_FB,DIFFIO_TX_R22p
RA40 0 1608 Vou FPLL BR_CLKOUT1,FPLL_BR_CLKOUTn,DIFFIO_TX_R22n [FAA26¢
W24 CLK4p,FPLL_BR_FBp DIFFIO_RX_R23p
- CLK4n.FPLL_BR_FBn.DIFFIO_RX_R23n
: Bank 8A
D12
CLK7p,DIFFIO_RX_T1p
C12 | ¢ K7n.DIFFIO_RX_T1n FPLL_TL_CLKOUTA,FPLL_TL_CLKOUTn,DIFFIO_TX_T4n |28 HSMA CLK OUT N2
HSMA CLK IN P2 1 FPLL_TL CLKOUTO,FPLL_TL CLKOUTp,FPLL_TL FB,DIFFIO_TX_ T4p -E& HSMA CLK OUT P2
FISMA _CLK_IN_N2 ELL Giiep FPLL_TL_FBp,DIFFIO_RX_T9p

CLK6n,FPLL_TL_FBn,DIFFIO_RX_T9n

5CSXFC6C6U23

HSMA_CLK_OUTO

»HSMA_CLK_OUTO 11

»HSMA_CLK_OUT_P[2..1] 11
HSMA CLK_OUT NI[2..1

KOOI N ) »HSMA_CLK_OUT_N[2..1] 11

HSMA_CLK_OUT P[2..1]

HSMA_CLK_INO

4 HSMA_CLK_INO 11

HSMA CLK_IN_P[2..1
ML ) M HSMA_CLK_IN_P[2..1] 11

HSMA_CLK_IN_N[2..1]

$ HSMA_CLK_IN_N[2..1] 11

Designed .
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ALTIMA C 1i
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PLL

3.3V 3.3V
2.5V 1 C7 cs8
< 3.3V
C9 C10 ] R40 0.01uF_J0.1uF
2.5V 3.3V C11 c12 1K
1 0.01uF_J0.1uF us =
R41 K1 ey voo L4 1 43 « X2 IHMUF 0.1uF 1{cikin vi1 -8 R42 22 [ dclk osct 5
5 1Hen  vec 4 L 211G NC F—
3 R44 22 = 3 6
_l_—LGND ouT »CLK_50M_FPGA 6 N 31 vo voD -8 Ra5 -
—  DUTZ2BATS50MHz _|_—L GND OUT GND Y2 »CLK_0SC2 5
50MHz 2.5V = DUT35AT-25MHz = CDCLVC1103PWR
< 25MHz
2.5V c1s _lcm R46 2 > CLK_25M_ENET 12
3 0.01uF_J0.1uF
R47 K 1oy veo 4 L
_l_—LGND out |[3—R48 22 » CLK_100M_FPGA 6
= DUT25AT-100MHz
100MHz
2.5V
2.5V 1 IC482 C483
] 2.5V
I C15 C16 X5 DNI_C1005
2.5V R443 1 4 ___DNI_C0603
X4 0.01uF| 10uF_6.3V EN vCC —
R49 K1 [ oo VoD 18 L DNI_R1005 I_—LGND out |F3—Rdé44 DNILR1005 »USB_B2_CLK 3,17
»—2- NC OUT- F2———————— T CLK 125M_FPGA N 6 —  DNI_FCXO-03L 6.000MHz
_I__L GND OUT+ F4————T  »CLK 125M_FPGA P 6
—  CEM25AT5L-125MHz
125MHz
DNI_FA-238_25MHz_50ppm_CL=18pF
C17 | [DNI_C1608
I
Y1
412 U6
= L 4 XTAL_OUT QFf——{  »REFCLK QL1 P 6
[ I ) 5
| C76 | [DNI_C1608 XTAL_IN nQ F——————{ »REFCLK QL1_N 6
2.5v »—2 RESERVED 5y
R50 1K1
OE vee : fcio|c20
9 REFCLK_FSELO[__»>———21 FsSELO 0.01uF T0AuF
9 REFCLK_FSEL1[__p»——— 101 FgE14 VEE
CEM20AT5-100MHz =
100MHz
Designed .
FA
NOV. 20, 2013 ALTINE
ALTIMA C ]
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Title
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15 USER_LED_FPGA[3..0] &

3.3V

Cyclone V SoC Configuration

USER_LED_FPGA[3..0]

USER_PB_FPGA[2..0]

15 USER_PB_FPGA[2..0] [

15 USER_DIPSW_FPGA[3..0] p

USER_DIPSW_FPGA[3..0]

HSMA_SDA 11
HSMA_SCL 11

Configuratiom mode : Active Serial x4

2.5V
R51 10K u1G
CYCLONE V GX SoC Configuration
9 JTAG_FPGA TMS > ACT | Tvs ank 3
9 JTAG_FPGA_TCK ABS | 1o
9 JTAG_FPGA_TDI W10 |
9 JTAG_FPGA TDOZ__ } Y9 | tpo
33V 10 | o) KUSR DIFFIO_RX_B5p,DQ1B
Uz _1_6—|—AAL DCLK
PL VCC  DCLK
CﬁLF DATAO ;5 ﬁgg AS_DATA0,ASDO,DATAO
: DATA1 -8 ACB | AS_DATA1,DATAT
DATA2 -2 268 AS_DATA2,DATA2
GND DATA3 |1 £B8 1 AS_DATA3,DATA3
= nCS USER_PB_FPGAQ nCSO,DATA4
= _PB_| Y4
USER-PEFPGAT DATAS,DIFFIO_TX_B2n
»—31 Ne NC H4—  USER-PEFPGAT 2 DATA6,DIFFIO_RX_B1n,DQ1B
_PB_| Y5
—41Ne NC M2  =ER-DIPSW FPGAD DATA7,DIFFIO_TX_B2p,DQ1B
| N wa
»—51Ne NC H2—X [SER-DIPSW-EPGAT DATA8,DIFFIO_RX_B1p,DQ1B
»—81 Ne NC H1—<  UsER-DIPeWFPGAT B4 DATA9,DIFFIO_TX_B4n,DQ1B
| a T8
USER-DIPSWEPGAS DATA10,DIFFIO_RX_B3n,DQSn1B
EPCQ256SI16N USERTED FPcAT———24- DATA11,DIFFIO_TX_B4p
_ED 9
USERTEDTFaa DATA12.DIFFIO_RX_B3p,DQS1B
i DATA13.DIFFIO_TX_B6n,DQ1B
USER [ED FPGAT  peu | DATA14,DIFFIO_RX B5n,DQ1B PR_READYDIFFIO_TX B8n,0Q18 450
— DATA15.DIFFIO_TX_B6p,DQ1B PR_DONE DIFFIO_RX_B7n -84
PR_ERROR.DIFFIO_RX_B7p I
sank 5a PR_REQUEST,DIFFIO_TX_R1n,DQ1R jﬁzzgz
CvP_CONFDONE.DIFFIO_TX_R3n.DQ1R
TestPAD CRC_ERROR,DIFFIO_RX_R2n 12
¥E; 8ﬁ DEV_CLRn,DIFFIO_TX_R5n,DQ1R nPERSTL1,DIFFIO_RX_R6n,DQSn1R [FAL8x
DEV_OE,DIFFIO_TX_R5p
3.3V TP3 O AA20 | |\ DONE,DIFFIO_RX_R2p nCEO,DIFFIO_TX_R3p,DQ1R [FAE2 33v
R52 0K F7 K9 R53 o T
R54 0K HS nCONFIG Bank 92 MSEL4 K10 R55 0
Ree e H8 | nSTATUS mseL3 102 5
CONF_DONE MSEL2 RS 5
MSEL1 [-H2
J10 R59 0
MSELO
" . nCE e
Reconfig Switch _L__Eﬁ_ =
sSw3 ) 5CSXFC6C6U23 MSEL[4..0] : 10010
o— |
—  SKQMBAEO010 POR Delay : Fast
Green LEDN// LED1
TR1
R441 100 1%
RUE002N02

ednesday, November 20, 2013
[
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3.3V 3.3V
R61 1K
J2
17 USB_DISABLEnK 2 Jﬁ,—hl_»JTAG TCK 17 . . .
4 2 JTAG BLASTER TDI |JTAG_BLASTER_TDI 17 3.3V Logic 0 = pin 10 <--> pin 9 (HPS Bypass) 03 Raot D210
5 7 I JTAG_TMS 17 R62 1K Logic 1 = pin 10 <--> pin 2 (HPS Enable)
10 9 JTAG_BLASTER TDO [ JTAG.BLASTER TDO 17 HPS_JTAG_EN 1 > - 10 JTAG_MUX_TDO
R66 = XGAC-1031 Re5 Y VNV TR JTAG_MUX_HPS_TDI R63 0 2 | vos T : 9 R64 0 _HV_JTAG_FPGA_TDI
0 T
JTAG_BLASTER TDO R67 DNI R1005 JTAG_BLASTER TDI 3.3V
Logic 0 = pin 6 <--> pin 7 (HPS Bypass 3 C22 0.1uF
1TAG TRST gic 0 = pi pin 7 ( ypass) GND v+
Logic 1 = pin 6 <--> pin 4 (HPS Enable) = = 3.3V
»MICTOR_RSTn 5,13 JTAG_MUX_TMS 1| s 7 R68 1K T
50 No—p>— 1 75 ; 6 o_R445 0_JTAG HPS TMS
. . ) JTAG Select
JTAG Chain Control On = not-in-chain R446 JTAG_MUX_HPS_TMS
Off = in-chain SW1 3.3V TS5A23157DGSR R353 DNI_R1005
SW4 3.3V 2.5V 1 [ ——='|.s_ JTAG SEL R73 1K ] 25V DNI_R1005
1 [ ——='|.8  HPS JTAG EN _R70 1K 2| = |z__JTAG HPS SELR74 K ]
> 7 FPGA JTAG EN R71 1K 3 8 R21 DNI R1005 Logic 0 = pin 10 <--> pin 9 (FPGA Bypass R354 DNI_R1005
5] == [[6__FSWAJTAG EN R7z__“A¥A"_DNI]R1005 =[5 —R22_DNILRI005 gic’=p! pin 9 ( ypass) U9 R355" < DNI_R1005 ]
I :.:.I:I: = HSMA _JTAG OF R&0 DNI_ R1005 = e Logic 1 = pin 10 <--> pin 2 (FPGA Enable) e 20 2 Zunmmmm——
= e = KHS42C ;REFCLK}SEU 7 FPGA JTAG EN 11N 1_‘>7 B 10 R69 0 HV_JTAG_HSMA TDI
= REFCLK_FSELO 7 HV_JTAG_FPGA TDO 2 NO : 9 HV_JTAG_FPGA _TDI
T
Logic 0 = pin 6 <--> pin 7 (FPGA Bypass) 3-3V023 .
33V U11 Logic 1 = pin 6 <--> pin 4 (FPGA Enable) 34 GND v+ !
JTAG_MUX_TCK R356 DNI_R1005 _ JTAG HPS TCK = = 3.3V
vce JTAG_MICTOR_TCK _R357".,."DNI R1005 | JTAG_MUX_TMS 4 7 R75 1K
JTAG_MUX_TCK 2 on NO!
: 4 JTAG_HPS TCK 5 T 5 HV_JTAG_FPGA_TMS
JTAG_MICTOR TCK 3 >YA [ »JTAG_HPS TCK 5 N> |
A : JTAG_MUX_TMS R358 DNI R1005 _ JTAG_HPS_TMS R359 DNI_R1005 |
JTAG_MUX_HPS_TMS  R447 DNI_R1005 ! JTAG_MICTOR_TMS _R360 DNI_R1005_| TS5A23157DGSR R36 . "DNI_R1005
JTAG_MUX_TMS R4487,), 0 5| 08 |
7 JTAG HPS_TMS
JTAG MICTOR TMS 8 >YB [ DJITAG_HPS_TMS 5 Logic 0 = pin 10 <--> pin 9 (HSMA B R362 DNI_R1005
1B ‘ ogic 0 = pin pin 9 ( ypass) ZAN
‘ JTAG_MUX_HPS_TDI R363 DNI R1005 _ JTAG_HPS_TDI O . U10 R36 DNI_R1005_]
| JTAG_MICTOR _TD R36 DNI_R1005 | LOgIC 1= pin 10 <--> pin 2 (HSMA Enable) VNNV
JTAG_MUX_HPS_TDI
_MUX_HPS_ 1 |oc\,‘> o TAG HPS TOI o e o1 ¢ HSMA JTAG EN 1] - om1 110 R76 0_JTAG MUX_TDI
JTAG_MICTOR TDO 10 ____=Ye > HV_JTAG HSMA TDO 2 oo 9 HV_JTAG_HSMA TDI
ne— HV_JTAG_FPGA TDI_R366 . . DNI R1005 _ JTAG HPS TDO NO* o5 N
| JTAG_MICTOR_TDI___R367" DNl _R1005 | ic 0 = pin 6 <—-> pi 3.3V
HV_JTAG_FPGA_TDI 14 | Log!c 0 pin 6 pin 7 (HSMA Bypass) 3 C24 || 0.1uF
'OD\A> 1o JTAG_HPS TDO Logic 1 = pin 6 <--> pin 4 (HSMA Enable) [~ GND v+
JTAG_MICTOR_TDI 13 =P JTAG_HPS_TDO 5 = = 3.3V
11D ‘ 1 JTAG_HPS SEL JTAG_MUX_TMS 4 1o 7 R77 1K T
3.3V S NO2 & QNCZ
_ oo HV_JTAG_HSMA TMS
c26 co7 GND EFS—yp 5 INg—D>- om2 (-8 =
2.2uF 0.1uF = QS3VH257PAG = R368 DNI_R1005 |
H Logic 0 : Yx <-> 10x TS5A23157DGSR R36Y,/~/DNI_R1005
— Logic 1: Yx <->11x
Logic 0 : pin 10 <--> pin 9 (TRST from JTAG) R370 DNI_R1005
X . . U12 R371 DNI_R1005
3.3V 25V Logic 1 : pin 10 <--> pin 2 (TRST from MICTOR) NN
T JTAG_HPS_SEL 1 ~ 10 R78 0
C28 | |DNI_C]005 u13 C29 | |DNI_C1005 == % fOW VA D JTAG HPS_TRST 5
L1 L—11{yces vcea (H L 5 JTAG_MICTOR TRST] 2 | vor -\ or | JTAG_TRST
JTAG MUX_TCK 10 2 JTAG MUX TCK — h 3.3V
HV_JTAG FPGA TMS B1 Al T3 AV JTAG_FPGA_TVS JTAG_FPGA_TCK 8 c25 || 0.1uF
HV_JTAG_FPGA_TD B2 A2 AV_JTAG_FPGA_TDI JTAG_FPGA TMS 8 |_—3— GND v+
FV-ITAG FPGATD0 5 B2 A3 [TV JTAGFPGATDO JTAG_FPGA TDI 8 L L
HV_JTAG FPCA TD 71 Ba A4 2 4 JTAG_FPGA TDO 8 = . L =
ey NO > co F—x
GND OE R79 - -
—
= DNI_TXB0104RUTR DNI_R1005 IN2—> OM2 X
. TS5A23157DGSR
3.3V 2.5V
3.3V u14 J3
JTAG_TCK R372 DNI_R1005 . JTAG_MUX_TCK
vce JTAG_MICTOR _TCK _R373 DNI_R1005 | C30 3.3V 2
JTAG_TCK P DNI_C1005 3
17 JTAG_TCK P IOAXYA 4 JTAG_MUX_TCK I u1s C31 | |DNI_C1005 DNI_XJ8A-0211
JTAG_MICTOR TCK 3 — [ 1 1 | DNI_XG8S-0331
5 JTAG_MICTOR_TCK p MA | JTAG_TMS R374 DNI R1005 . JTAG MUX TMS = VCCB VCCA =
- 3 R37 DNI_R1005 | JTAG_MUX_TCK 10 2 .
17 JTAG_TMS[ ) JTAG_TMS 5 | VY RAV_ITAG HSWA TWS g | 7 no [3 ﬂ/ﬁg :Sl\'\//IIAA ;l\% H
_ 108 7 JTAG MUX_TMS HV_JTAG HSMA TDI g | B2 A2 = TAG_HSMA_TDI 11
5 JTAG_MICTOR_TMS >—JTAC MICTOR TMS __ 6 =8 FV_JTAG HSWA TDO 7 | 23 na [5 jTAG HSMA_TDO 11
. - 1B ; JTAG_BLASTER TDI _R376 DNI_R1005 _ JTAG_MUX_TDI B4 A4 | STAG_HSMA
| JTAG_MICTOR_TDI__R37 DNI_R1005 ] 12 HSMA JTAG OE
JTAG_BLASTER TDI 44 ‘ GND OE
o vc 2 JTAG_MUX_TDI = DNI_TXBO104RUTR
JTAG_MICTOR_TDI 19 —
5 JTAG_MICTOR TDIK__} 1nc ! JTAG BLASTER TDO R378 DNI R1005 _ JTAG _MUX TDO
| JTAG_MICTOR_TDO _R379 DNI_R1005 | 3.3V 3.3V Designed .
JTAG BLASTER TDO 14 | |
12 JTAG_MUX_TDO -
JTAG_MICTOR TDO 13 >YD NOV. 20,2013
5 JTAG_MICTOR_TDO P 1D ! ; JTAG SEL $g|22 $g|23 Draum SLTIMA .
° ALTIMA C t
_ JTAG TRST orporaition
C32 C33 GND E 45—_| NOV. 20, 2013
2.2uF 0.1uF — QS3VH257PAG = Checked 1-5-5, Shin-Yokohama, Kouhoku-ku, Yokohama, 222-8563 JAPAN
Logic 0 Yx <-> lOx R344 0 -Fl;'asEOOZNOZ TR e i
= Logic 1: Yx <> I1x 17 JTAG_BLASTER TRST P DTC114EUA OV 203073 Helio Board
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DDR3_HPS_CK_PR81 DDR3_HPS_CK_N

100_1%

DDR3

VTT_HPS_DDR3 VTT_HPS_DDR3 VTT_HPS_DDR3
VTT_HPS_DDR3 VTT_HPS_DDR3 VTT_HPS_DDR3
DDR3_HPS_A0  R82 62 DDR3_HPS_A8 R83 62 DDR3_HPS_BAO R84 62
R82 A2 R&AA—EZ R8I AA—Z ¢
C34 | |47nF C35 | |47nF C36 | |47nF DDR3_HPS_AT R85 62 DDR3_HPS_A9 __R86 62 DDR3_HPS_BAT_Rs7 62 |
DDR3_HPS_AZ R8s 62 DDR3_HPS_AT0 _Ra9 62 DDR3_APS _BAZ _R90 62
DDR3 HPS BA[2..0] C37 | 147nF C38 | 147nF €39 1147nF DDR3 HPS A3 R91 62 DDR3_HPS_ATT _R92 62
_HPS BA[2.. DDR3_HPS A4 __R93 62 DDR3_HPS_A12 _R94 62 DDR3_HPS_CSn R95 62
- GORTFPS—AE—T — mome oo R9S A 62 ¢
4 DDR3_HPS_BA[2..0] c40 | |47nF ca1 | |47nF c42 | |47nF DDR3_HPS_A5 _R96 62 DDR3_HPS_AT3 R423 62 DDR3_HPS_WEn R97 62 |
4 DDR3_HPS_DM[3.0] [ DDR3_HPS_DMJ3..0] DDR3_APS A6 R98 V.V 62 | DDR3 HPS ATd RA24°...\ 62 DDR3_HAPS_RASAR99 VY 62
_HPS_DM(3..0] C43 | |47nF C44 | |47nF C45 | |47nF DDR3_HPS_A7 __R100 62 DDR3_HPS_CASnR101 62
1.5V
DDR3_HPS_DQS_P[3..0] = = = DDR3_HPS_ODT R430 62
4 DDR3_HPS_DQS_P[3..0] &) DDR3_HPS_CKE R103 4.7K 1% DDR3 HPS RESETn T
DDR3 HPS_DQS_N[3..0
4 DDR3_HPS_DQS_N[3..0] & DS DAS NE.O _;_ DDR3_HPS_CKE R428 62
DDR3_HPS_DQ[31..0
4 DDR3_HPS_DQ[31..0] & iP5 DO31.0)
4 DDR3_HPS_A[14..0] |:> DDR3 HPS A[14..0]
u16 u17
DDR3_HPS_A0 DDR3 Device DDR3_HPS_A0 DDR3 Device
—S—NLDDRs_HP AT p7 | A0 gz DDR3 HPS DQ17 —S—NLDDRs_HP AT p7 | A0 gz DDR3 HPS DQO
DDR3_APS_A2 Al DQO DDR3_HPS_DQ23 DDR3_APS_A2 Al DQo DDR3_HPS_DQ6
—S—ELDDRS_HP —A3 N2 | A2 bQ1 _E;S_FEZ DDR3_HPS._DQ21 —S—ELDDRS_HP —A3 N2 | A2 bQ1 _F‘;STEZ DDR3_HAPS_DQ4
DDR3_HPS A4 pg | A3 DQ2 "r o ODR3_HPS_DQ19 DDR3_HPS A4 pg | A3 DQz ~re DDR3_HPS_DQ7
DDR3_HPS_Ab A4 bQ3 DDR3_HPS_DQ20 DDR3_HPS_Ab A4 bQ3 DDR3_HPS_DQ1
—S—ELDDRS_HP —AG Ra | A5 DQ4 _HS—S_FHB DDR3_HAPS._DQ22 —S—ELDDRS_HP —AG Ra | A5 DQ4 _HS—STHB DDR3_HAPS_DQ3
DDR3_HPS_A7 A6 DQ5 DDR3_HPS_DQ16 DDR3_HPS_A7 A6 DQ5 DDR3_HPS_DQ5
—S—RLDDRS_HP —AS T8 | A7 DQ6 _G;S_FHZ DDR3_HPS_DQ18 —S—RLDDRS_HP —AS T8 | A7 DQ6 _G;STHZ DDR3_HAPS_DQ2
DDR3_HPS_A9 A8 bQr DDR3_HPS_DQ29 DDR3_HPS_A9 A8 bQr DDR3_HAPS_DQ8
o Are e R34 Ag DQ8 R APsBaT— oA R34 Aa DQ8 2 ——rrrrrrs ot
—S—L]—DDRSZHP —AT1 AT0/AP DQ9 _QS—S_FDDRSZHP —DQ28 —S—L]—DDRSZHP —AT1 AT0/AP DQ9 _QS—STDDRSZHP —DQY
DORT HPS ATZ o] Al DQ10 -2 —ppraRPs Do — DDRZ HPS ATZ | Al Da10 -2—pprr-pps oo
Ws:ms—w_m A12/8C#  DQ11 _Q;S_Q—QZDDRSZI-P:DM Ws:ms—w_m A12/8C#  DQ11 _Q;STQZDDRS:HP:ID“
DDR3 _HPS A4 17| NC DQ12 ), DDR3 HPS DQ3T DDR3 HPS A4 17| NC DQ12 -\, DDR3 HPS DQ15
NC 8813 DDR3_HPS_DQ25 NC 8813 DDR3_HPS_DQ10
DDR3_HPS_CKE _B'BW DDR3_HPS_CKE _B'BT(SHPS_DW
4 DDR3_HPS_CKE BRI HPS CK P Ao CKE DQ1s (A3 ——= ORI PSR P22 cke DQ15 [-Ad ——=
4 DDR3_HPS_CK_P SIS CK R S K urlcgk
_HPS_CK_| DDR3_HPS CK_N | 3 DDR3_HPS_DQS_P2 DDR3_HPS CK_N DDR3_HPS_DQS_P0
4 DDR3_HPS_CK_N — K7 ok LDQS DDR3—HPS—D83—N2 — K ke LDQS =7 DDR3_HPS_D88_NO
DDR3_HPS_DM2 LDQS# DDR3_HPS_DQS_P3 DDR3_HPS_DMO0 LDQS# DDR3_HPS_DQS_P1
—S—ELDDRs_HP —DM3 D3 | LOM ubas _Q;S_Gs_m DDR3_HPS_DQS_N3 —S—ELDDRs_HP —DNI D3 | LOM ubas _Q;S_Gs_m DDR3_HPS._DQS_N1
UDM UDQSH# UDM UDQSH#
—__DDR3_HPS_CSn L2 DDR3_HPS_CSn 2
£ ODRS TIPS WEn DR P S—WEN 13| ek NC < — R3] rh NC [
_HPS_ DDR3_HPS_RASH 13 ~HPS_RASH
4 DDR3_HPS_RASn BDR3 HPS CASn 5| RASH NC (L2 —STS—B—DDRs_HP —CAST 3 | RAS# NC (L2
4 DDR3_HPS_CASn CASH# NC Hl—< CASH# NC <
DDR3_HPS_BAOQ M2 NC _Lgﬁz DDR3_HPS_BAOQ M2 NC _Lgﬁz
DDR3_HPS_BAT ng | BAO NC DDR3_HPS_BAT ng | BAO NC
DDR3_HPS_BAZ E/X; DDR3_HPS_BAZ E/X;
—DDR3 HPS RESETT oa | —DDR3 HPS RESETR oo |
4 DDR3_HPS_RESETn] DORS HPS ODT 2| RESET# DORS HPS ODT 2| RESET#
4 DDR3_HPS_ODT S S K1 opt S K1 opt
VREF_HPS_DDR3 2Q vssa |1 VREF_HPS_DDR3 2Q vssa |-B1
B9 B9
R104 VREFDQ  VSSQ 21 R105 VREFDQ  VSSQ 21
240 16 |casa VREFCA  VSSQ ¢ 240 17 |cass VREFCA  VSSQ ¢
B2 vssQ gy B2 vssQ ey
I I VDD vssQ I I VDD vssQ
.1uF |0.01uF 83 VDD vssQ Eg .1uF [0.01uF 83 VDD vssQ Eg
— - == k5] VDD VSsQ o7 — — == k5] VDD vssQ o7
- - - f& vop vssQ 21 - - - f& vop vssaQ 21
] VDD vssQ ] VDD vssQ
Ng | VDD 12 Ng | VDD 12
R VDD vss 2 Ro | VDD vss 2
Rg ] VDD VSs =2 Rg VDD VSS =2
15V VDD vss 2 15V VDD vss 2
T A1 VSS "y T A1 VSS "y
{1 vbba Vss |22 {1 vbba Vss |2
22 vbbQ vss 22 vbbQ vss
Co| voDQ VSs | Co| voDQ VSs
s> VDDQ vss > VDDQ vss
2o vbDQ VSs -2 2o vbDQ VSs -2
£17 voDQ VSS o £11 vbDQ VSS o
> VDDQ vss -2 > VDDQ vss -2
Fie4 vDDQ vss Fie4 vbDQ vss
vDDQ _ vDDQ —_
MT41J64M16JT-125 MT41J64M16JT-125
1.5V
pu it - -
C48 _|Cag |Cs0 _|CBT _|Cb2 |C63 _|Cb4 |CB5 |CB6 _|CS7 1Gbit : MT41J64M16JT-125
22nF J22nF [22nF J22nF [22nF [22nF J47nF J47nF Ja7nF [47nF 2Gbit : MT41J128M16JT-125
L 4Gbit : MT41J256M16RE-125
1.5V Designed .
C481 |C59  JC60  |CBi C486 |C487 |C62 |C63 |C64 |C65 |C66 |C67 |C6B  |C69 m
NOV. 20, 2013
“lootur Joo1ur Jo.01uF Jo.0tuF Jo.01uF Jo.01uF Jo.1uF Jo.1uF Jo.1uF Jo.1uF Jo4a7uF Jo47uF Jo4rur Jo.47uF Brawn atrime .
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w
IN)

"HSMC

J4
x—114 2 F2—x
—3 3 4 A
515 6 F—x
117 g F8—x
x—919 10 HO—<
1 14 12 H2—
131 43 14 H4—<
e 15 | 45 16 |16
HSMA_D[3..0
A7 47 BANKL 18 HB8— D30 (Y HSMA_D[3.0] 3
<191 49 20 20— HSMA_TX_D_P[16.0]
%211 >4 22 F22—< >HSMA_TX_D_P[16.0] 3
23123 24 (24— HSMA TX_D_N[16..0]
%251 55 26 28—« C_YHSMA_TX_D_N[16..0] 3
<211 27 28 28— HSMA RX D P[16..0]
%29 59 30 (30—« Y HSMA_RX_D_P[16..0] 3
%311 34 32 92— HSMA RX D N[16..0
33 34 RX_D_N[ ]
8 HSMA_SDA: 33 34 HSMA_SCL 8 C_>HSMA_RX_D_N[16.0] 3
9 JTAG_HSMA TCK| 35 135 36 (38 JTAG_HSMA_TMS 9 HSMA_CLK_OUT P[2..1]
9 JTAG_HSMA TDOZ | 37 137 3g (38 JTAG_HSMA_TDI 9 s < HSMA_CLK_OUT_P[2.1] 6
6 HSMA_CLK OUTO[ > 39 f 39 40 [F40 [ >HSMA_CLK_INO 6 HSMA CLK_OUT N[2..1]
HSMA_DO a1 |, 2 |42 HSMA_D1 < HSMA_CLK_OUT_N[2..1] 6
HSMA_CLK_IN_P[2..1
HSMA_D2 22 3 44 23 HSMA_D3 CLKIN P2 1) DHSMA_CLK_IN_P[2..1] 6
HSMA_TX_D_PO a7 | 33V 12V = HSMA_RX_D_P0O HSMA_CLK_IN_N[2..1]
ASMA_TX_D_NO 49 3; gg =0 HSMA_RX_D_NO DHSMA_CLK_IN_N[2..1] 6
51133y 12v |22
HSMA_TX_D_P1 03| 3 o1 HSMA RX_D_P1
HSMA_TX_D_N1 55 | 93 54 5o HSMA_RX_D_N1
— 57 55 56 58 -
HSMA TX D P2 5q | 33V 12V HSMA RX D P2
ASMA_TX_D_NZ 81 2519 gg a0 HASMA_RX_D_N2
83 1 3 3v 12v (B4
HSMA TX D_P3 65 56 HSMA RX_D_P3
HSMA TX D N3 a7 gg BANK2 gg a8 HSMA RX D N3
69 1 3 3v 12v 0
HSMA TX D P4 71 72 HSMA RX_D P4
HASMA_TX D_N& 73 |71 21, FASMA_RX D _N4
£ 73 74 L2
HSMA TX D _P5 77| 33V 12V I—g HSMA_RX_D_P5
HSMA_TX D _N5 79|77 78 I an HASMA_RX D _N5
81 ° 80 g5
HSMA TX D_P6 a3 | 3:3V 12V HSMA RX D P6
ASMA_TX_D_N6 a5 | 83 84 o HASMA_RX_D_N6
oo 85 86 oo
HSMA TX D _P7 ag | 33V 12vImgo HSMA RX D P7
ASMA_TX_D_N7 91 |89 90 o, HASMA_RX_D_N7
93 | 1 92 o4
HSMA_CLK_OUT_P1 o5 | 33V 12V —oa HSMA_CLK_IN_P1
HSMA_CLK_OUT N1 97 gg gg 98 HSMA_CLK_IN_N1
99 1 33v 12v (100
HSMA _TX_D_P8 101 102 HSMA RX_D_P8
HASMA_TX_D_N8 103 1 8; 1 83 104 HSMA_RX_D_N8
105 106
HSMA TX_D_P9 107 | 33V 12V 1= 0 HSMA RX D P9
HSMA_TX_D_N9 109 1 gg 1 (1)8 110 HSMA_RX_D_N9
111 112
HSMA_TX_D_P10 113 | 33V 12V =9 HSMA_RX_D_P10
HSMA TX D _N10 115 | 113 M4 e HSMA _RX_D_N10
117 | 115 118 M8
HSMA_TX_D_P11 119 | 33V 12V 15 HSMA_RX_D_P11
FSMA_TX_D_N11 121 ] 119 120 =5, HASMA_RX_D_N11
121 122
123 BANK3 124
HSMA TX D P12 105 | 3.3V 12V =58 HSMA RX D P12
FSMA_TX D _N12 127 15? gg 128 FASMA_RX _D_N12
129 130
HSMA TX D P13 131 | 33V 12V =55 HSMA RX D P13
HASMA_TX_D_N13 133 | 131 132 =0 HSMA_RX_D_N13
3.3V_HSMA o] 133 134 (139
HSMA TX D P14 137 | 33V 12V —5e HSMA RX D P14
HSMA_TX_D_N14 139 | 137 138 00 HSMA_RX_D_N14
| L1608 1931 139 140 122
HSMA_TX_D_P15 143 | 33V 12V = HSMA_RX_D_P15
HSMA_TX D _N15 145 122 12‘; 146 HSMA_RX_D_N15
147 148
HSMA_TX_D_P16 149 | 33V 12V =0 HSMA_RX_D_P16
0 Ohm FB FASMA_TX_D_N16 151 1‘;‘-19 122 152 FASMA_RX_D_N16
153 154
HSMA_ CLK OUT P2 155 | 33V 12V = HSMA CLK_IN P2
HSMA_CLK_OUT N2 157 | 195 o s No s s oS 156 o HSMA_CLK_IN_N2
150 | 1% FEEaNaNNBR888me® M6
3.3V_HSMA 33V ZZzZzzzzzz=z=z="SNTn { D>HSMA_PRSNTn 3
3.3V_HSMA CO00O00000000 12v
ASP-122953-019 A 2 I J I
c71 AeEA A Designed .
22uF_6.3V ﬁ\
—= NOV. 20,2013 SLTIEAE
- ALTIMA C ti
NOV. 20, 2013 p
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10/100/1000 Ethernet - HPS

ETHERNET INTERFACE

ENET_HPS_TXDI[3..0]

$ ENET_HPS_TXD[3..0] 5

LED14 U18A ENET HPS GTX CLK ,—
DNI_Yellow_LED ENET HPS_ TX EN ¢ E”g :Eg %IXEISLsK °
ha\ 3.3v —SﬁHLENETfHPSfMDC ENET_HPS_MDC ENET_HPS_MDC
ENET_HPS_NDI 37 | MDC ENET HPS RESETh S ENET P RESET") 13
ENET_HPS_LED2_LINK R1Q6,. A220 MDIO HPS_ n
¢ ENET_HPS_RESETn ENET_HPS_RXD[3..0
— 42 | RESET N RX_CLK_PHYAD2 [-35 ENET HPS RX CLK S RXDI3.0] { D ENET_HPS_RXD[3.0] 5
. ENET_HPS_INTn ENET_HPS RX_CLK
S g 5 33V _HPS_ 38 INT N GTX_CLK |24 ENET HPS GTX CLK Sl e »ENET_HPS_RX_CLK 5
. - < DNI_R1005 25 ENET HPS TX EN ENET_HPS _MDIO S ENET HPS hDI0 5
> > R442 TX_EN ENET_HPS_INTn % _MPS_
voLlow vce ENET_HPS_INTn 5
23 ENET_HPS RX DV
; RX_DV_CLK125 _EN
171 gp1 [ TooP
P | MDI_HPS_PO 2 29 ENET HPS TXD3
TDO_N | MDI_HPS_NO 3 | TXRXPA| TXD3 1757 ENET_HPS_TXD2
D1 p L3 MDI_APS_P1 5 I o X020 ENET_HPS TXD1
_ MDI_APS_ N7 Bl o
L rpin -8 e 6 1 TXRXM_B| 2 Do 2 ENET_HPS TXDO
_! _! 7 =
TD2 P [-4 ' MO NP2 8 $§;§EA_% 2
| MDI_APS P3 _C| = T HP
L oo |5 l MO APS G124 TXRXP D| & RXDO_MODEO |32 - -
HPS 11 21 ENET_HPS RXD1
| TXRXM_D RXD1_MODE1 —
7 8 ENET_HPS RXD2 3.3V 3.3V
TD3 P RXD2_MODE2 ENET HPS RXD3 U19
TD3 N |8 RXD3_MODE3 2L -
a a R107 4.7K 1% c72 | |0.AuF
A0 vee B
»—181 gp2 GND 4.99K 2 A1 wp
- GND_TAB R108 ng 48 3in2  scLf8 li2c_SCL_HPS 5,15,18
v < GND_TAB ISET a1 CLK125 NDO_LED MODE R GND SDA 1 12C_SDA_HPS 5,15,18
O cioen O 0.01UF ? CLK125_NDO_LED_MODE = SATCIaACISN =
ENET _HPS_LED1 LINK
4 o] 7A99TITTZ1A SHELL GND1 jz LED1_PHYADO G A ~ ]
33V LED2_PHYAD1 33V ddress = 0x5
ENET_HPS_LED1 LINK _
7 CLK 25M_ENET[__py—— 46 1 C74 C75
»—451 %0
LED15 10uf_6.3V 10uR_6.3V Place near KSZ9021RN PHY
DNI_Green_LED
KSZ9021RN 3.3V
R348 M = L3 3.3V_AVDDH 1.2V_AVDDL_PLL
" . o 1 o .
o4
1.2V_AVDDL_PLL 3A 300hmFB  [C80 | cC81 c82 c83 | csa c85
= 3.3V_AVDDH U18B 2. 2uF AUF 2.2UF 0.1uF
SHELL_GND1 2.70F 16V 22uf_25V 22u ﬂ 25V
- 47 AVDDL_PLL 1.2V AVDDL — = : = =
AVDDH LDO_O Al = = = = =
1? AVDDH 9 L4 3.3V_DVDDH L5 1.2V_AVDDL
3.3V_DVDDH AVDDH AvDDL |2 . . T . . Ul
AVDDL 5
40 | 5yooH 1.2V_DVDDL 1
R111 DNI_R1005 ___ MDI_HPS_PO0 16 | Dvoon VDL 118 3A 300hmFB  |C86 | C87 c8s 3A 300hmFB  |C89 | C90 co1
C76 | |0.01uF [ RI12“YAVDNI R1005 __MDI_FAPS_NO a4 | DVDDH DVDOL 714 220F ==01uF 220F =0 1uF
“"R113 DNI_R1005__MDI_HPS_P1 R T 22uf_25V 22uR_25V
c77 ||0.01uF__ [R114 DNI_R1005___MDI_APS N1 29 | & oo DVDOL 39 = == = == = =
*R1157 VDNl R1005 __MDI_HPS P2 13 | yas ps DVDDL |28
c78 ||0.01uF [ R118 DNI_R1005___MDI_HPS N2 29 a 23 L6 1.2V_DVDDL
i1 VBN R1008 WDl FPS 3 s Vss DVDDL ‘ ‘ T
c79 ||0.01uF [ R118 DNI_R1005___MDI_HPS N3 = KSZ9021RN 14
3A_300hmFB  |C92 | C93 c94
2.2uF 0.1uF
= 22uf 25v | T
|33V | = = =
3'_’3_\/ | |
| R123 DNI R1005ENET_HPS_LED2 LINK R124 1K !
R119 47K 1% ENET _HPS MDIO | R125 DNI R1005ENET HAPS LEDT LINK R126 K |
R120 27K 1% ENET APS MDC ! R127 4.7K 1% ENET APS RXD3 R128 DNI R1005]
R121 27K 1% ENET APS INTh ! R129 77K 1% ENET HAPS RXD2 RT30 DNI R1005] |
R122 27K 1% ENET HAPS RESETn | R131 2.7K 1% _ENET_HPS_RXD1 R132 DNI_R1005] |
| R133 2.7K 1% _ENET_HPS RXDO R134 DNI_R1005] |
; R135 DNI_R1005ENET_HPS RX DV R136 27K 1% ‘
DanP:no dedicated reset Consider to connect expander and pull down | R137 4.7K 1% ENET_HPS_RX CLK R138 DNI_R1005, :
| R139 2.7K 1% _CLK125_NDO_LED_MODR140 DNI R1005] |
|
‘ =
! =
‘ BOOT-STRAPS 1
5-_@ | L L L )
c95
1.2V_AVDDL_PLL
2.2uF U20
5 9 o
4 BST ouT
2'—t|—’—v - out Ho—1
_ 1 8 _ R141 20K co6 |co7
IN ADJ =¥ 1=
7 2 = =
cos IN PG X 22uf 6.3V 2.2uF
4 R142
sw
2.2UF — 3 10K
L 69 SHDN  GND 3 Besigned
— EP_GND .
- [TC3026EDDHPBF = = m
—= NOV. 20,2013 ALTimam
ALTIMA C fi
NOV. 20, 2013 p
Checked 1-5-5, Shin-Yokohama, Kouhoku-ku, Yokohama, 222-8563 JAPAN
Title
OV 203073 Helio Board
Approval Size [Document Number Rev | STEP
A3 ALTHEL10SOC-R1.2 1.22 )
NOV. 20, 2013 Date: 2 of 26

ednesday, November 20, 2013 [Sheet
| 1




QSPI Flash & Reset Circuit

Not Mount

3.3V
u21
) vee
5 QSPI_IO0 5 pao
5 QSPI_I01 81 pa1 DNU F3—
5 QSPI_I02 ? DQ2/VPPW#  DNU FA—
5 QSPI_103 DQ3/HOLD#  DNU 22—
DNU F—x
5 QSPI_CLK P 161 ¢ DNU (<
DNU 12—
5 QsPI_SsO[ ) 7 s DNU 13—
DNU H4—<
ves f

33V PLACE NEAR QSPI FLASH

c101 C102
4.7uf 16V 0.1uF

DNI_N25Q512A13GSF4

®
.||

3.3V
3.3V LED2
3.3V 3.3V A\ R143,. .220
T c99 || 0.1uF ¢ a2%
I Red_LED
R144 U22
20K ) R145
VCC  GND 1 10K
SW5 =
&-C | VR RESET |2 CQLD RESETn/
SKQMBAE010 MAX6315US29D3+T R146
= 100_1%
R147 0 Y»ENET_HPS_RESETn 12
P»HPS_RESETn 5
3.3V
C100H 0.1uF 3.3V
R148 U23
20K vCcC  GND [ R149
L 10K
SW6 =
'ﬁ'c R RESET -2 WARM_RESETn
SKQMBAE010 MAX6315US29D3+T R150
= 100_1%
»MICTOR_RSTn 5,9
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O

Lo
0.1uF  [0.1uF  |0.1uF 4.

USB 2.0 OTG, Micro SD Card

5.0V
T USB_5.0V
©103| C104 | C105 u24
1 2 . o .
2.2uF | 2.2uF | 2.2uF 3 m; 88% 4
9 N3 SuTs -8 C106 |c107 |c108 |c109
10
USB 2.0 OTG USB 5.0V — USB_EXTVBUS 7| cauit ouT4 0.1uF | 0.1uF |0.1uF  [0.1uF
sy USB_VDD R151 DNI_R1005 51 on GND 1
T USB_VDDA MAX1693HEUB+X =
R152
DNI_RJ005 3.3V
899
U25 7] 3.3V
mmmom 0w © = R153 USB_5.0V
R154 0K USB_DATAO o4 P T s 100K
R155.) U A10K__USB_DATAT 53 | DATAO Qagog Q9 QREGEN | c110] |4.7uF_16V
R156. 10K _USB_DATA2 5 | DATA1 5555 55 5 3 USB_CPEN
R157 OK__USB_DATA3 51 | DATA2 CPEN =70 USB_EXTVBUS —=
3.3V R158 3\ ~10K__USB_DATAZ 50 | DATAS EXTVBUS J6_ 56579-0519
R159 0K __USB _DATA5 19 | DATA4 4 USB_VBUS R160 820 1% 1
R161, A\ A10K__USB_DATAG 18 | DATAS VBUS 7o USB_DM > [ ——
R162. " A10K__USB_DATAT 17 | DATAG DM = USB_DP 3
R163 DATA7 bP I~ USB_ID 4 O
= USB_CLK 14 5
DNI_R1005 USB_NXT 11 ﬁ')—('?OUT o b2z N p111l 24pF
USB_DIR 12 28 S
USB_STP 15| DIR X v2 = USBmini-AB
STP R164 =
32 1 D ™
RBIAS SN2 = = SHELL_GND2
USB_RESET PHY g GND =2
R165 RESET GND_FLAG -1 112] [ 24pF
12.0K USB3300-EZK —  SEG35-24MHz M R349 M
R166 =
10K
= USB_RESET R167, 0 USB_RESET_PHY
SHELL_GND2 4.7uF_16V
USB INTERFACE
5 USB_RESET [ __ ngfSEEET
5 USB_CLK TUSBNXT
5 USB_NXT —
5 Vo b & USBDR —— -
5 USB_STP| USB_DATA[7.0] T
5 USB_DATA[7..0] =
Micro SD Card c113 c114  [c115
J7 2.2uF 0.1uF | 0.1uF
SD_CLK 5 4
CLK VDD ¢
SD_CMD —|—:
_ 3| evp . =
SD_DATO 7 CAGE 7 TG2
SO DATT - bATO CAGE [
T —how o
SD_CD_DAT3
— 2 CD/DAT3 vss (-8 4
r o N N o N 693071010811
T ¢ < ¢ ¢ <
Micro SD INTERFACE
gg—gﬂ? SD_DATO 5
W' SD_DAT1 5
DT ESD5V3U2U D2 [ESD5V3U2U D3 | ESDBV3U2U SD_CD_DATA3 3 Shon 2ara 5
o) ™ ™ 3 5 ffv 5 — —
e SD_CMD 5
L@SD_CLK 5

USB_VDD

c121 C122 |C123

USB_VDDA

T

7ut_16V 0.1uF | 0.1uF 4.7uF_16V 0.1uF

I
I
I
I
I
I
I
I
C124 C125 |
I
I
I
I
I
I
I
I
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User Ilé), RTC

5.0V
L
"o v
o o
=t =
[v4 14
o _I o _l
©> ©Z
x¥o xa
DISP_SPI CLK
DISP_SPI_MOSI
LED INTERFACE 5y 50v  J8 5.0V a3y
8 USER_LED_FPGA[3.0] [ » T % g2 l_o.mF 1 i
_LED - USER LED FPGAO  LED3 \\K Green LEDR1Z0. 1499 3 u26 .% 0.1uF
= 11 1
USER_LED FPGA1 LED4 \\K Green LEDR1T1. 49.9 DISP_SPI_CSn %_ vees VCCeA =
DISP_SPI_MISO 5 DISP_SPI_CSn B a1 12 R451 0 SPI_CSn ¢ ]sPI Csn 5
USER LED FPGA2  LED5 \| g Green LEDR1Z2, A49.9 DISP_SPT_CLK 7 DISP_SPLMISO g | 3 R452, /aon 0 SPLMISO 2
K DISP_SPI_MOSI s DISP_SPI_MOSI B2 A2 = R453 0 SPLMOST 1 >>|§E:,mggl g
USER LED FPGA3  LED6 \\K Green LEDRIZ3, n49.9 9 DISP_SPT_CLK 2 s R454 0 SPLCIK |SPI_CLK 5
10 -
_ L 12
—  SSW-110-01-G-S GND OE
= TXBOT04RUTR
LCD Socket
1.5V
sSw7 3.3V
5= USER_PB_HPS0 R174 47K 1% uz27
- SKQMBAEOT0 -||I C126H°'1”F 31vece  vBAckup 4
—i —
CSKQMBlﬁ%TaPB*Hpa RI7S 47K 1% 5,12,18 12C_SDA_HPS <3 R179 o 161spa  sQwiNT [2 RI7T SRR 33V
. 512,18 12C_SCL_HPS | SCL
s= USER_PB_HPS2 R179 4.7K 1% GND Hgg e — Bl
SWio SKQMBAEO10 <13 { Net NC7 F8—x SMTU1225
USER PB_HPS3 R180 47K 1% »—124 ne2 NC8 FL—x l
OSKQMBAEOT0 VA Ne3 Neo =
L »—101 Nea NC10 F2—x -
- = DS1339C-33#
B4
I2C Address = 0x68
2.5V
SW11
'&C USER _PB_FPGA0 R181 4.7K 1% CR1225
'SKQMBAEO10
SW12
s= USER_PB_FPGA1 R182 4.7K 1%
'SKQMBAEO10
SW13
= USER_PB FPGA2  R183 47K 1%
'SKQMBAEO10
15v SW INTERFACE
SW14 T
1 — g USER_DIPSW_HPSO  R184 4.7K 1%
—T
USER_PB_HPS[3..0
2 7 USER DIPSW HPST  R185"\"AV4 7K % B APS3.0 £ > USER_PB_HPS[3.0] 4
51 = I% USER DIPSW HPS2 R 8?/\/»"” %
e USER_DIPSW_HPS[3..0
4 5 USER_DIPSW_HPS3 R18 4.7K 1% = = L0 § DUSER DIPSW_HPS[3.0] 4
KHS42C
23V USER_PB_FPGA[2..0]
SW15 B -
1 [ —='|s USER_DIPSW_FPGAO R188 47K 1% N N . {  »USER_PB_FPGA[2..0] 8
> 7 USER DIPSW FPGAT _R189 47K 1% USER_DIPSW_FPGA[3..0]
51 = [% USER _DIPSW FPGAZ __R190 47K 1% f D USER DIPSW_FPGA[3..0] 8
21 == 5 USER_DIPSW _FPGA3 _R191 2.7K 1%
= KHS42C
Designed .
GPIO gg:g; :gg 88 :2 SPT MISO >USER_HPS_GPI061 5 NOV. 20, 2013 .ﬁLTu.Il.II.
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UART

3.3V_USB is CP2103

supply voltage.
3.3V_USB
3.3V_USB c128 ||2.2uF
P u28
NI Green LEDR,(/%% LED7 R196 220 19 [ Gproo Vo L5 C130 | [4.7uF 16V
GPIOA
DNI_Green LED”// LED8 R197, 220 o VoD 18 c127_|[0.4uF
R198 5 | GPIO3 7 c129 |[2.2uF
5 CONV_HPS_USB N 3 REAN SUSPEND  REGIN :
DNI_R1005 x SUSPEND = J9  54819-0519
8 1
VBUS
5 UART RX & E%g gi ™D D- f: § -
5 UART TX | RXD D+ R2Q1 . DNI_R1005 T
3.3V_USB 5
%281 pcp NC 2L —;— .
XJ2 J10 »—211 pTR NC 20— - USB mini-B
A ; Roo2 284 DsR NC (18—
o <231 RTS NC (14—
2 A% % 1 gITS Hg 0 SHELL_GND3
XJBA0211  XGB8S-0231 ong J
9|
CP2103-GM = ®o+ A0
S=002 TG3
——c131 Q
0.1uF a
zZ
— O] —

TPD4S012DRY
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Onl-Board UéB Blastelrll

FPGA USB INTERFACE
USB_B2_DATA[7..0]

O

FX2_SDA R203 0 MAX SDA — > USB_B2_DATA[7..0] 3
U31B
3.3v MAX II
ini- 3.3V BANK 1 USB_FULL
USB mini-B C132 || oAuF Ex2 PAD e FX2 PBI USB_FULL 3
o TAGe 21 10_B1 10_B1 = — USB_EMPTY 3
J11 1 FX2_FLA 1 3 FX2 PB3 USB_SCL N
54819-0519 R205 U30 FX2_PA7 c2 | 0Bt I0_B1 ™~ Fx2 SCL USB_SDA > —>USE_SDA 3
1 VBUS_5V 1 4 FX2_FLAGA D1 | 10-B1 10_B1 ™2 FX2_PD6 USB_B2 CLK _
e | > FX2 D N 10K GND  VvCC FX2_PA3 Do | '0-B1 I0_B1 ™~ FX2 PD4 USB_RESETn USB_B2 CLK 3,7
3 FX2 D P = FX2_PAZ 10_B1 10_B1 = USB_OEn USB_RESETn 3
) . EXTRA 51602 10_B1 1081 FE— 5 5w USB_RD USB_OEn 3
] R2Q4 ._DNI_R1005 FX2_RESETn 2 | REseT  wig L3 EXTRAS E3 | 10p1 10 B [l FX2 SLWRn USE RDn USB_RDN 3
5 v ] i E1 K1 _SLRDn _WRn
1 MAX6315US29D3+T FX2_PA6 Eo :8751 :8751 Ko FX2 PD7 < USB_WRn 3
= FX2_PB2 _ _ FX2_PD5 USB_DISABLE
- FoFLAGE £3107B1 10_B1 K&—cr—rrr - : {___]USB_DISABLEn 9
FX2_PBO Go | '0-B1 I0_B1 _Mmm:)
u32 FX2_PAT :8_31 :8_31 C_JTAG_TMS
SHELL_GND4 D+ [ USE DISABLER s | 10_B1 10 81 - ——=TracToR— C_USB_MAX_TCK _ R209 0 FX2_PDO
GND D- -2 - Ha | 10 B1 10_B1 -8 T
3.3V FXZ PB6 H7 | |95 1081 [Kk10 C USB_MAX_TDI __R210 0 FX2_PD2
TPD2EUSB30DRxx u33 3.3V a _ C_USB_MAX_TDO _R211 0 FX2_PD3
— FX2_RESET C_USB_MAX_TNVS FX2_PD1
; AVCC RESET 4152 FX2 RESETn 07 o 2K EPM570GF 100C5N R212 0
AVCC SCL FX27SDA
. Soa 18 B R208 2K Usic
17 | VCC 44 FX2 WAKEUP MAX 1T C JTAG TCK R215 0 JTAG TCK
27 xgg WAKEUP CONFIGURATION C _JTAG_TNVS 22 0 __JTAG TMS
52 FX2_FLAGA MAX_SDA 47 kg  FX2 RESETn C_JTAG_TDI 0 JTAG_BLASTER TDI
=2 vee CTLO lQﬁ,—FXLFLA 5 I01/DEV_OEIO1/DEV_CLRn CITAGTDO 22 Zf/vvﬁ,—s—JTA BLASTER TDO
55 xgg gt; 31 FX2_FLAGC C_USB_MAX_TDI o1 l01/GCLKop |2 USB_B2_CLK
WHLU B MAX_TCK _H3 FX2 PB7
9 FX2_SLRDn C_USB_MAX_TMS TCK I01/GCLK1p [E-—T58 cra7 JTAG INTERFACE
DMINUS RDYO0 H——Fs>—=TWRe— e s 102/GCLK2p HEB—=75rocr— JTAG TCK
2 _ _USB_MAX_ _ _
8 DPLUS RDY1 3 121 1po 102/GCLK3p |10 JTAG_TCK 9
USB B2 CLK EPM570GF100C5N JTAG_TMS 9
———="—18 oLk CLKOUT |F24— — — JTAG_BLASTER TDI 9
XTALIN —~ —~ JTAG_BLASTER_TDO 9
4 XTALOUT JTAG BLASTER TRST JTAG_BLASTER_TRST 9
33 | pao pRo |18 FX2.PB0 u31D
FX2_PA1 FX2_PB1 MAX 11
FX2 PAZ 35 | PAT PB1 10 FX2_PB2 BANK 2
FX2 _PA3 26 | A2 PB2 I3 FX2 PB3 JTAG TX A1 c3 _ USB CFG3
FX2_PA4 37 | PAS PB3 5 FX2_PB4 JTAG RX 10_B2 10_B2 M570_PCIE_JTAG_EN
SEG35-24MHz FX2_PAS 2g | PA4 PB4 2 FX2_PB5 FACTORY REQUESTa~ | RY_REQUESTa3 | /0-B2 10_B2 _04_3796 USB_B2_DATAY
FX2_PAG 39 | PAS PB5 = FX2_PB6 USB_CFG5 s | 10-B2 10_B2 USB_B2 DATAS
FX2_PAT PAG PB6 FX2_PB7 USB_RESETN a7 | 10_B2 10_B2 _E-O_S—Fg USB_B2_DATA6 15V
— 40 fppy pB7 22— USEOFn 10_B2 10_B2 RST T 33y
10_B2 10_B2 :
14 45 FX2 PDO _RDn D10 | |~ - _
RESERVED EB? FX2_PD1 USB_WRn :g_gg :8_33 8 —ras BrASTER _BLASTER_TRST EXTRA _SIGO ._R380Q DNI_R1608
6 47 ___FX2 PD2 FACTORY_STATUS ag | 1O- a USB_FULL 1 R381 DNI_R1608
1o | AGND PD2 FX2 PD3 SC_RX a0 | 10-B2 10_B2 —m—ﬁaﬁ USB_EMPTY EXTRA SIG1 __R38 DNI_R1608
57| AGND PD3 J‘S—E X2 PDA 5C TX By | 10_B2 I0_B2 m-0—USB_CFG1 1"R383 DNI_R1608
12 | EP_PAD PD4 ™\ FX2 PD5 USB_CFG4 10_B2 I0_B2 |~ e 1USB 5CL EXTRA SIG2 . _R38 DNI_R1608
26 | GND PDS ) FX2_PD6 EXTRA SIGT o] pg | 10-B2 I0_B2 =\ USB SDA R385, DNI_R1608
5g | GND PD6 FX2_PD7 USB_CFG6 10_B2 10_B2 EXTRA _SIG2
427 GND PD7 USE BZDATAL oo | By | 10-B2 I0_B2 jﬁ_m)—ﬁg USB_CFG10 USB CFGO R386 DNI_R1608
2| GND USB_B2 DATAT g | '0-B2 10_B2 USB_CFGO 1"Rr3s7 DNI_R1608
=5 | GND USB_B2_DATAZ 10_B2 10_B2 USB_CFG1 USB CFG1 . R38 DNI_R1608
- GND USE B2 DATAT o] B_B2 _DATA3 B7 :g_gg :8_33 _HQ_WMQ USB_CFG2 T R389 DNI_R1608
= CY7C68013A-56LTXC USB B2 DATAY ¢7 |,5-55 l0 B [l10 _ USB CFGY USB _CFG2 : :gg? g : ggg
VBUS_5V R213 10K . FX2_WAKEUP EPM570GF100C5N USB_CFG3 _ R39 DNI_R1608
3.3V PLACE NEAR CY7C68013A 3.3V 1 R393 DNI_R1608
[_R227. ~DNI_R1005 JTAG_BLASTER TDI USB_CFG4 ._R394 DNI_R1608
R214 |C136 {1 R395 DNI_R1608
USB CFG5 . R396 DNI_R1608
20K |0.1uF C137 |C138 | C139 |C140 | C141 | C142 | C143 | C144 "R397 DNI_R1608
USB_CFG6 __R39 DNI_R1608
0.1uF [0.1uF [ 0.1uF |0.1uF | 0.1uF [ 0.1uF | 0.1uF | 0.1uF U31A 1"R399 DNI_R1608
= = MAX 11 USB_CFG7 _R400 DNI_R1608
2 2 : : : - POWER 1v8 [_R401 DNI_R1608
= C5 | GNDINT  VOCINT |-C8 T USB CFG8 ! R402, A ~DNI R1608
E6 E7 R40: D R1608
E5 gmg:m xgg:m E4 USB_CFG9 . R404, DNI_R1608
hs 06 R405 DNI_R1608
1.5V GNDINT  VCCINT 3.3V USB_CFG10 __R406 DNI_R1608
4 Q
R216 K USB_SCL 83 GNDIO Veclot USB_CFG11 L ;zgg 3 : ggé
R218 K USB_SDA g5 | GNDIO  VCCIOT T"Ra09 DNI_R1608
R220 K USB_FULL E6 GNDIO VCCIO1 1.5V
1v8 R222 K USB_EMPTY a5 | DS yecioz M570 PCIE JTAG EN, R41Q DNI_R1608
LED9 G7 | anpio VeCI08 1RrRa11 DNI_R1608
JTAG_RX \\K RESn JTAG RX R224 . R225 . A DNI R1608FACTORY REQUEST - VeCI0 M570_CLOCK o RA412,7,." . DNI_R1608
R413 DNI_R1608 | = 1"Rra414 DNI_R1608
DNI_LED DNI_R1005 EPM570GF100C5N RST __R415 DNI_R1608
LED10 R416 DNI_R1608 FACTORY_STATUS RrRa17 DNI_R1608
JTAG_TX \\K RESn_JTAG TX _R226 R418 DNI_R1608 |
- PLACE NEAR MAXII e
DNI_LED DNI_R1005 = 3 3V 1, 5v 1v8 =
LED11
SC_RX \\K RESn_SC_RX R229 3.3V T
J12
DNI_LED DNI_R1005 33V R228 1K C USB MAX TCK 1 2 C145 | C146 | C147 | C148 C149 [C150 [Designed ]
LED12 ‘|’ C_USB_MAX_TDO 4
SC_TX \\K RESn_SC TX  R231 R230 1K__ T USB MAX_TMS 5 6 0.1uF [0.1uF [ 0.1uF | 0.1uF 0.1uF |0.1uF oA
7 8 NOV. 20, 2013 SLTIEAE
DNI_LED DNI_R1005 L C_USB_MAX_TDI 9 10 1 1 1 Drawn .
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Power Monitor

[
=
w

O

12v

I

2

NI_22-23-2021

TR2

5V 21

AV 19

23

3.3V V4
J2 R232 100 1% N
RSNS SNS R233 100 C%61 [ [0.10F . _C152 [[0.40F |
SENSE_PAD |l | i
3.3V_HPS V5 R234 100 1% .
RSNS SNS|-2 R235 100T¢%53 H01uF C154 HomFT
SENSE_PAD
2.5V V6
2 R236 100 1%
RSNS SNS R237 100 C%65 [ [0.10F | _C156 [[0.10F ]
SENSE_PAD [ i
25V FPGA V7 R238 100 1% .
RSNS SNS|-2 R239 100 C%57 |[0.1uF | C158 [[0.1uF [ 12v
e L [ i 1
SENSE_PAD
1.5V V8
12 R240 100_1% . us4
RSNS SNS|
s g T Ro41 100 _CH59 I0.1uF C160 HO.‘luFT 14\ sns VIN_EN |12 c161
1.5V_HPS Vo - R242 100 1% 36 34 0.1uF
VSENSEPO REFP
RSNS Sngl-2 R243 100Tm%£| I0.1uF C163 HO.‘luFT 37 VSENSEMO REFM |35
SENSE PAD 42 VSENSEP1 NC 13—
1 w0 46| \/SENSEP2 vDACPO (32 RA19 0 HVDAC_3.3V 20
RSNS SN2 R244 100 1% ¢ 47 | /SENSEM2 VDACMo |38 -
S R245 100 C#64 | [0.1uF | _C165 ] [O.1uF | 48
VSENSEP3 VDACP1 [-40—<
1.1V_VCC vﬁENSE_PAD R246 100 1% : . ég VSENSEM3 VDACM1 21 R420 0
1 R247 100 C#66 | [0.1uF | 167 J[O.1uF | 53 | VSENSEP4 VDACP2 = = [ D>VDAC 25V 22
RSNS SNS| f I 1] 231 VSENSEM4 VDACM2
SENSE PAD e VSENSEP5 VDACP3 20—
= 63 51
— = 83 VSENSEMS VDACM3 (21 RA21 0
- 17| VSENSEP6 VDACP4 2= ™ »VDAC_1
1 VSENSEM6 VDACM4
2| VSENSEP? VDACP5 —gg—x
VSENSEM7 VDACMS5
3.3V P 59 R422 0
R248, A ~10K SCL_PM 28 VDACP6 »VDAC_1
R4S T0K]—SDAPM 28 scL VDACM6
R250 A A 0 1608 [ 1 ASED 32| 5o VOACET 61 3.3V_PM
512,15 12C_SCL_HPS[__>—RE2 Tie0s e 32 ASELO VDACM7 R25 1ok T
512,15 12C_SDA HPS & S ASEL1
RIS AAJOK_ P CRILO 30 CONTROLO VOUT_ENo -4 = SEN_3.3V 20
R449 0 1608 R254,,.,J0K___PM_CNTLT 21 - R255 10K 3. .
4 12C_SCL_FPGA[__»—27= 01608 Ro% oK 31 conTROL1 VOUT EN1 [-2—x
4 12C_SDA_FPGAL ) AN BAN WDI/RESET VOUT _EN2 Ro57 TR T DEN_25v 22
R258 0K 23 VoUT ENg L8 [ >EN_15V 21
R52S oK 23+ FAULTBOO VOUT_EN4 R5E0 0K 1.
Ro61 oK 2% FAULTBO1 VOUT_EN5 —‘H 5 AN
Ro6 oK £2- FAULTB10 VOUT_EN6 T DEN_1.1v 19
2N FAULTB11 VOUT_EN7 H1—< 3.3V_PM
PM_ALERTB
R263\ A A1OK 21| SHARE_CLK ALERTB ;8 — Sggg\/\/‘——”gﬁ
33V PM 19 PWRGD (22
15 194 we VPWR 12
1 5 SDA_PM E-PAD VDbD25 3.3V_PM
3 4 SCL_PM 1 16 T
5 5 R425 0 PNLALERTB = VDD3370UT 17
7 8 _R426 0__PM_CNTLO VDD33_IN
PM_CNTL1 R427 9 10 [TC2978CUP#PBF c168 | C169 | C170
11 12 —_! —_ —_
S ASELO 12C Address = 0x5C 0.1UF | 0.1uF | 0.1uF

—]
FDV305 \—CIOVERTEMP 3
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Power 1 - DC Input, 1.1V

J14 12v
RAPC722X T
C171 _|C172
\T%
[ 3 aral2sv ]
47uF_25V
PLO3B
Center Plus
12V
c173 C174 SNS_1.1V_P
22uf_25V 22uf_25V INTVCC 1.1V SNS_1.1V_ M
= Regulator input caps R266 vid]l o vis] o
100K 1< 5<
Place near regulator Z n.‘ 2 n_I
0 (w 0 (w
controller U35A D4 % % g %
INTVCC_1.1V
1ov 20,21,22,23 PGOOD_1.1V{ & 13 pGOOD BoosT HH * 14 = 2 |6 2 | 5
T C175 SD107WS-TP L8 0.47uH TP4 1.1vV_vce
u3sB SNS_1.1V_P R267 10 N 14 | onse — R268 1.1V ? ‘|’ L7 1.1V_VCCEL
57 | oviN W2 C176 Swi 10 0.1uF SW_11V_ A~ T _ R269 0.001 T
Isat = 20A I
56 1 pvINg Sw2
55 U SNS_1.1V_M R270 10 1000pF15 0.0015 c177 c178 C179 3A_30 Ohm FB
PVINA - SNS-
24 | pVIN5 | P | PGND1 |36 R274 A O =
53 ‘ o ‘ 51 SW 1.1V 1.1V 100uF| 6.3V @ L20  1.1V_HPS
PVING | Sw3 : T 100uF_6.3V (]
| o AR - 18 1 vouT - &
| | SGND11 == =3 — o
2 pvINT ! sws 42 = = = 2
3 ! by ! 48 —— c180 S) 3A_30 Ohm FB
4 |PVING o SWET7 4.7UF_16V -
PVINO ! Ly I SW7 VOSNS- INTVCC1 -
51 pvINTO'-— 2 | ' Swg |46 Ra72
6 w 45 13.7K 23 INTVCC_1.1V
2| PVINT1 [ | SW9 = 1% INTVCC2 12v
I PVIN12 ---- NC [* R274 VOSNS* 1 by
o | FviNta PGND2 |44 18 VDAC_1.V 75K_1608 PVIN{1 ] —{ciet _Icisz _lciss _Icies _lciss
43 22
o PGND3 |42 TRACK/SS SVIN' 04GF]_ 220FL25V 220F25V 47af] 25V 47uR 25V
SONDRLL PaNDs |41 C186 | |47pF = = = = =
16 ) 1PGNDS =0 c187 | 31 R275, 10K __INTVCC_1.1V
SGND3 | I PGND6 ITH MODE/PLLIN
17 | 39 3300pF | C188 | |470pF R276
SGND4 ! PGND7
19 Lo _____1 38 30.1K c189
28 gg“gg ESHBS 3z 24| \VRNG EXTVCC R277 DNI_R1005
DNI_C1005
29 | SGNDY SGND11  SGND11 NG 27 _LDNL
A =
1 > 26 SGND11
N,  LTC3613EWKH#PBF = INTVCC_1.1V__R279 DNI R RT o RUN
SGND11 R278 0
[TC3613EWKHAPBF EN_1.1v 18
R280 DNI_R1005
SGND11
SGND11
TP6  TP7 5.0V
ji j SW16 12v
1 . R283 100K |
= = R284 R Y Y608
1K 5 N RUN_1.1V
R285 51K
Power LED DNI_EG1206A
LED13 Power Switch
Green_LED
Z
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12v
U36B
gg PVIN W2
22| PVIN3
o | PVIN4 - - oo
53 | PVINS b | 51 SW_3.3V
PVING | sSw3 :
! o ' swa 32
2 [ ! ! 49
2 PVIN7 | ! 1 SW5 =
PVINS | L I SW6
41 PVING ! b I sw7 4L
S PvNt0- - - | | sws [-48
-] PVIN11 ! | SW9 5
£ PVIN12 - - -~ "NC [P
9| PVIN13 m
PVIN14 PGND2 [~
. PGND3 [~
SGNDR PGND4 [—,<
16 e 1PGNDS5 = o
15| SGND3 ' PGND6 (o
19 SGND4 ! } PGND7 28
5 | SGND5 b - PGND8 =2
9| SGND6 PGND9
SGND7
LTC3613EWKH#PBF —
SGND33
12V
C205 C206

22uR_25V 22uR_25V

- Regulator input caps
Place near regulator

controller

18 VDAC_3.3V )

Power 2 - 3.3V

SNS 3.3V P
INTVCC_ 3.3V SNS_3.3V_M
R286 vifl _a vis) o
100K 2 E‘ E\
0 (w w
U36A D5 2 (2 2
INTVCC 3.3V
13 pGooD BoosT [ ~ 2 o » P9
C190 SD107WS-TPL9 3.3uH 3.3vTP8 3.3V_HPS
SNS_3.3V_P R287 10 - P — R288
Tciot SNS+ R T 01UF  SW 33V —|_ ? ?_ R289 0.001
SW2 35 Isat=11A
SNS_3.3V_M R290 10 1000pF15 | ¢ o 0.007 c192 c193 C194
: PGND1 |38 R29 0 6TPF330ML
3._|3_v 47uf_10V 47uf_10V
. 18 =
vout SGND33 = = =
—— C195
VOSNS- INTVCCH 4-7uF_18v
13 INTVCC 3.3V
INTVCC2 12v
R294 VOSNS® PNt t * ? 1 ? 1.
20K_1608 _[c196 _[c197 _|c1es _[C199 _[C200
22 32
TRACK/SS SVIN' 0AGF]_ 220F 25V 220F25V 47uFL25V 4725V
C2°1H1°°°F = = = = =
€202 }_23_ 31 R295 10K INTVCC 33V
3300pF | C203) |470pF R296 75K ITH MODE/PLLIN
1% €204
N 24 R297 DNI_R1005
SGND33  SGND33 VRNG EXTVEC 157 _[bNi_c1005
=) -
26 SGND33
INTVCC 3.3V R299 DNI R RT § RUN
[TC3613EWKH#PBF R298 0 CJEN 33V 18.23
R30Q DNI R1005__¢—1pGooD 1.1V 19,21,22,23
SGND33

SGND33
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Power3 - 1.5V, DDR3 VREF & VTT

D6
C207 HmF 10V, SD107WS-TP
12V
Cc208 || 2.2uF "|'
I . R303 10 ‘
Cad Note:
C209 C210 C211  Regulator input caps
< 8] N 1 g )
sénots 9§ T 0.1uF 22uf 25V 22uR_25V S;i?on:? rreouiatr
Z 5 2 8 & EZ = c212
5 @] 0] > Q % = —L= —=
0 4 ®» E o f—— =
a z @ 0.1uF_50V
1 18
RT ‘ PVIN Design Note:
: | Prefer 0603 size cap
R304 2 | PHMODE ‘ : PVIN HZ 25V rated voltage is sufficent P11
162K | ! 1.5V TP10 1.5V_HPS
3 ! 16
MODE ! ! sw L10 (P ? R305 2:003
|
[ Yy - - . .
SGND15 4 ! | 15
FB | ! sw 1.2uH Cad Note:
. | ! Isat = 11A c214 R306 c215 |c216 |c217 |c218 Place output caps
c213 3300pF 5 [ 14 f— 15K — :
SGND15 <} TRACK/SS | ! SW near inductor
" . EXPOSEDPAD | 39pF 1% uﬁi 6.
R e -\ .
R307 DNI_R1005 3 S sw |13
C219 | |1200pF R308 24K "
I o) N
€220 || 33pF > 8 2 &2 = SGND15
I 2 £ ¢ & 3 3 8
£ R309 56K_1608
SGND15 ] N u37 K VDAC_1.5V 18
N o o 4 < LTC3605EUF
18 EN_1.5v[_H)— R 0 I — = TOK. 1608
19,20,22,23 PGOOD_1.1V/| ) R312 DNI R1905
3.3V SGND15
R313 100K | PGOOD_1.5V
1.5V
I [C22T | c223
10uA_6.3!
3.3V 10UF_6.3V
U38 —
1(7’ VIN VLDOIN ? R314 10K
EN REFIN -
R315 10K 9
TP14 PGOOD VIT_HPS DDR3 TP12 1p13
C222 VREF_HPS_DDR3TP15 2 C224 R316
- = vo -2 * *» 10K
1uF_10V a2a 5 1000pF
REFOUT S &5 VOSNS C226 |c227 |c228
= C225 0o o |
TPS51200DREX 10uF| 6.3V 10uF_6.3V 1
0.1uF _ 10uH 6.3V =
p— J__
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Power4 - 2.5V, 5V, 1.8V

C231 || 1uF_10V SD107WS-TP
! 12V
C232 || 22uF T
I . R317 1 _
Cad Note:
C233 C234 C235 Regulator input caps
N N bw g (o)
sGND2s % N I I3 ] 01uF 22uR 25V 22uf_25V Place near regulator
controller
g 5 S 3 &% g = C236
S 2 0 2 9 B = ¢ L
o X n o -1 =
3 z @ 0.1uF_50V
1 18
rt... . PVIN Design Note:
: : Prefer 0603 size cap
R318 2 | PHMODE | : PVIN HLL 25V rated voltage is Cad Note: P17
! ) :
162K | | sufficent Place output caps 2.8V 1716 25V FPGA
3 | 16 ;
MODE ‘ : SW L12 near inductor R319 0.001 /3 —|-
! | L~ . : : : |\
SGND25 4 | ! sw 15 o 3A_30 Ohm FB
| ! Isat = 11A c238 R320 C239 [C240 |C241 |[C242
C237 3300pF ! o 15K — L13
SGND25<} H = 5 TRACKISS ' EXPOSED PAD | sw 14 39pF 1%  22uF| 6.3V 22uF 6.3V A —|_
777777777777777 | 22uF| 6.3V 22uF| 6.3V 1O
R321 DNI_R1005 6 A 13 ) ) 3A_30 Ohm FB
ITH 0 sw R34 0
C243 | |1200pF R322 24K .
I 3 L14
C244 || 33pF - 8 = 2 LS SGND25 N
< L 2 2 8 & 5 58 e
£ R323 36K_1608 3A_30 Ohm FB
SEND25 ] N U3g K VDAC_2.5V 18
N o o = B LTC3605EUF
R325 0o . R324
18 EN_2.5V ) J — —= 4.7K_1608
19,20,21,23 PGOOD_1.1V[ 3 R326 DNI_R1005
3.3V SGND25
R327 100K | PGOOD 2.5V
12V 5.0V
I U40
c245 | %}F 25V 4l 8D |12
= ,_—L BOOST1  BOOST2 —6—_| P21
TP19 L15 C246 C247 L16 TP20 1v8
0.1uF 0.1uF I —
: 31 sw1 sw2 -2 :
6.5uH 6.5uH
R328 Isat=6A Isat = 6A C249
52.3K D8 DFLS230 D9  DFLS230 22uF_6.3V

22uﬂ 25V

C250 [DNI_C1005, 13 | FB1
[

DA2 ; >

FB2

RUN/SST RUN/SS2 [-2 0251I }—'DN' 1005 =
R330 11 15 R331
10K R332 T62k 10| SNC GND 10K
= LT3509EDE .
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Power5 - 3.3V_EXT

D10
C252 | [1uF_10V, SD107WS-TP
I
12v
C253 ||2.2uF "|'
I R333 1
Cad Note:
C254 C255 C256 Regulator input caps
1 g [
SGND3E % S\ [ [y ~ 0.1uF 22uR 25V 22ud 25v Place near regulator
controller
g 5 % 8 <'7) g = C257
5 o [0} > o] % = —1= —
o X @ E O jm— =
3} < o 0.1uF_50V
1 18
RT. . PVIN Design Note:
: : Prefer 0603 size cap
R334 2 | PHMODE ‘ : pPVIN HZ 25V rated voltage is
162K | ! sufficent P23
|
3 MODE ! | sw -6 L7 3.3V _EXT
‘ | S|
w — Y Y M * N S
SGND3E 4 | ! 15
FB 1 ! sw 1.2uH
I | : Isat = 11A C259 R335 C260 C261 C262 C263
C258 3300pF 5 ! | 14 p— 115K ——
SGNDSE<} 1l TRACKISS | ExPOSED PAD sw 39pF 1% 22uff_10v 22uﬁ|_1 ov
N 1‘ 22uf 10V 22uf 10V
R336 DNI_R1005 6 13 ) )
ITH \\ sw Cad Note:
C264 | |1200pF R337 24K N Place output caps
I 8 o) ‘o R34 0 near inductor
C265 || 33pF z O z =z oz =
I >S5 © © o = =2 \0© =
~ g & > & » o ‘4 ) SGND3E
SGND3E H o U41
N o o - b LTC3605EUF
18.20 EN_3.3V| R339 DNI_R1005 L L 522?( %
19,20,21,22 PGOOD_1.1V] R340 0
3.3V SGND3E
R341 100K PGOOD_3.3V_EXT
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Cyclone V SoC Power

U1H
1.1V_VCC Uil
CYCLONE V GX SoC Power 2.5V_FPGA
é};, vee VCCPD3A -AALD T 2.5V _FPGA CYCLONE V _GX SoC Power
VCC
K15 AA14 AAS
K15 vee VCCPD3B4A [FAA14 851 veciosA 25V FPGA
LI vee VCCPD3B4A [-AD13 A9 vociosa e
L1214 vee VCCPD3B4A 4218 VREFB3ANO ACoE
L141 vee VCCPD3B4A [HADI8 AATD vCClosA (HAC2
M12 yoc VCCPD3B4A [-4D2 28121 yccioss veciosA (M7
VCC VCCPD3B4A VCCIO3B VREFB5ANO
M15 AE13
Mo | VCC Y21 AGa | VCCIO3B W25
91 vee VCCPD5A £G4 vecioss vecioss A23
VCC VREFB3BNO VREFB5BNO
N11 w19
M vee VCCPD5B 1 -
21 vee 10 28181 vocioaa veciosa (-EZ
vee VCCPD8A VCCIO4A VREFBBANO
N9 3.3V_HPS AF14
P11 VCC AF19 VCCIO4A =
B vee VCCPGM AF191 vecioaa -
131 voe VCCPGM 28121 vocioan
14 vee VCCPGM 25V FPGA_FILT 2622 yccioan
E181 vee A5 vecioa
R12 | V2€ VCCBAT ZBV_HPS_FILT w1z | SO
R14 | VCC AC21 T AF16 | VCCIO4A
vee VCC_AUX VREFB4ANO
R9 1 vce VCC_AUX [FAC8 =
o vee VCC_AUX 278 N 5CSXFC6C6U23
L& vee vec Aux E
vee VCC_AUX 2.5V_VCCAUX_SHARED
VCC_AUX_SHARED 5 -_|5_V,FPG A FILT
%821 pny vcea FpLL K8
»—B2 | pyy VCCA_FPLL Bi
;ﬁﬁ: DNU VCCA FPLL [—Ud
DNU VCCA FPLL
xD23 | pyy VCCA_FPLL j\‘}m
=<E124 pny VCCA_FPLL
5CSXFC6C6U23
25V HPS  L18 2.5V _VCCAUX_SHARED
T AT
4
3A_30 Ohm FB
U1K uiL
CYCLONE V GX CYCLONE V GX
SoC GND SoC GND
E23 | sap GND |-B2Z K12 | oo GND L-B25
E23 | GND GND B2 K14 | GND GND B3
D21 B5 K16 p5
GND GND GND GND
F6 B7 K20 )
GND GND GND GND
A10 ] GND GND F&d K3 | GND anp R
A3 c11 Ka R11
GND GND GND GND
AAL L GND GND F&2 K8 | GND GND FR13
AA1T c3 11 R15
GND GND GND GND
AAD D10 110 R2
GND GND GND GND
AA3 | GND GND [FR13 L13 1 GND GND B3
AA9 D16 115 R8
GND GND GND GND
AB24 | Gp oND |23 L7 ano onD T
AB27 E1 119 T14
GND GND GND GND
AB3 E19 12 T3
GND GND GND GND
AGL GND GND |-E2 L24 | GND GND
AC2 E22 127 U12
GND GND GND GND
AG3 | GND GND FE24 L34 GND GND [FHIZ
AD14 E27 15 U2
GND GND GND GND
AD22 E3 18 U20
GND GND GND GND
AD25 | GND GND B2 L9 | GND GND 24
AD3 F3 M10 U27
GND GND GND GND
ADG | 5nD GND &1 M1 GND GND 3
AD8 G2 M14 us
GND GND GND GND
AE1 G3 M16 V14
GND GND GND GND
AE16 | onp oND [H11 M20 | Gnp oND |3
AE18 H15 M3 V8
GND GND GND GND
AE2 | GND GND |18 M8 | GND GND [
AE3 H20 N1 W1
GND GND GND GND
AF24 Ho4 N13 W16
GND GND GND GND
AE3 | GND oND [H2z N15 | GNp onD s
AG1 H3 N17 w2
GND GND GND GND
AGIT | gD GND |4 N19 1§ 5nD GND [FA3
AG2 H5 N2 W4
GND GND GND GND
AG27 H6 N3 Y12
GND GND GND GND
AG3 | gD GND -4 N4 | GND GND X4
AG7 12 P10 Y20
GND GND GND GND
AH10 | Gnp oND |3 P12 anp oND |x25
AH20 J5 P16 Y3
GND GND GND GND
B15 19 P18 V26
17 | GNP GND p2g | GNP GND o1
B171 GND GND GND GND
o2 GND = = 5CSXFC6C6U23 =
8221 GND
GND
= 5CSXFC6C6U23

U1y
1.1V_VCCEL CYCLONE V GX SoC
Transceiver & HPS Power 1.1V_VCCL
"N"i VCCE_GXBL VCCL_GXBL
VCCE_GXBL VCCL_GXBL
B5 | VGoe oxeL 2.5V _FPGA FILT
VCCE_GXBL VCCH_GXBL
VCCH_GXBL
1.1V_HPS 3.3V_HPS
U VCCIO7A_HPS gfg T
VCC_HPS VCCIO7A_HPS
KI7 { vee HPs
116 — B13
L8 voc Hps veciors_Hes —B13
VCC_HPS VCCIO7B_HPS
M17 — -
M1g | VGC-HPS B10
VCC_HPS VCCIO7C_HPS
M19 1 ycc HPs
N16 — D6
B vee Hes vcelo7p_Hps (B8
VCC_HPS VCCIO7D_HPS
51; VCC_HPS -
15V HPS VCCTHPS  VREFB7A7B7C7DNO_HPS 12—
L ggg VCCIOBA_HPS VCCPD6A6B_HPS gj‘ =
G271 vcciosa HPS VCCPD6AGB_HPS (K24
£271 veclosa HPS VCCPD6AGB_HPS M 25V HPS
G241 VCCIOBA HPS VCCPD6AGB_HPS —E21 -
H21 vceIoeA_HPS VCCPD6A6B_HPS
1281 vociosa HPs o
VREF_HPS_DDR3 L261 vcCloeA HPS VCCPD7A_HPS 3.3V HPS
iR M211 vccloeA HPs 17 “F
VREFBBANO_HPS VCCPD7B_HPS
A'gg VCCIOBB_HPS vcepp7c Hps FE14
B2Z1 vccioss_HPS 1
VCCIOBB_HPS VCCPD7D_HPS
125 GCI00p HPS 2.5V _HPS_FILT
VCCIOBB_HPS VCCPLL_HPS
Vg; VCCIOBB_HPS 3.3V_HPS
VREFB6BNO HPS  VCCRSTCLK_HPS
VCCRSTCLK_HPS
5CSXFC6C6U23
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1.4V_vcC

C266 C267 C268 [C289 C290 C291 C292 C293

330uH 2.5V | 33008 25V 1 47gF 16v —]l:_ wEjtov |
° ¢ M N

330uF 2.5V 4.7uF_16V uF_10V

—{cass o295 206 Jcaor o302 1c303 |caos
“oazur Joarur Joarur Jo2ouf Jo2our Jo.22uF Jo.22uF

—Jc311 _[C312 _|C313 _Cata _|C315
“TazoF_JamoF " Ja7nF lameF Ja7nF

C346 C347 C348 C349 C350 C351 C352 C353

—|32nF —lEZnF ?ZnF —EZnF —lEZnF ?ZnF —'EZnF —lEZnF

C359 C360 C361 C362 C363 C364 C365

—|32nF —EZnF —EZnF —,l;ZnF —lEZnF —EZnF —lEZnF

1.1V_HPS

C383 C384 C385 [C386 C387 C388

100ul-:‘ 6.3V 2.2uF [0.47uF 10.22uF | 0.1uF

100uF_6.3V

—JcaoT _[c402 _[C403 _|cC404
—|77nF F?nF FMF —lT?nF

—[C463 _[Ca6d _|Cde5 _|Cabe _|Cd67 | C468
“To2nF J22nF 220 I2onF J22nF  oonF

2.5V_VCCAUX_SHARED VREF_HPS_DDR3

C413 _ |c414 C488

_T1ur_1ov Jarur_tev _lootur

Decoupling

1.1V_VCCEL
L19 1.1V VCCL
o o o . . o) T o
_Tcare _czr7_Jcars _[cars 1280 1 “[c283 o282 _|cest
220 Shm FB
100uf_6.3V —lF_ 47016V J0.47uF J0.22uF 1UF_10V |47nF  |47nF
063V ¢ ¢

C284 C285 C286 C297 C298 C299 =

“o.o1uF _J0.01uF_Jo.01uF_|22nF _J22nF _l22nF

2.5V_FPGA

Tc3is _[cat9 _[caz0 _Caz21 | G322 _]cazs
330u/FD.5VT “ToaruF Jo22uF | 0.1uF_ la7nF

47uF_16V

C335 C336 C337 C338 C339 C340 C434

“To.01uF J0.01uF J0.01uF_J0.01uF_J0.01uF_J0.01uF J0.01uF

C438 C439 C440 C441 C442 C443 C446 C447

0.01uF I0.01uF 10.01uF I0.01uF 10.01uF ]0.01uF ]0.01uF I0.01uF |

C341 C342 C457 C354 C355 C356 C357 C358
22nF 22nF 22nF 4.7nF  l47nF 14.7nF 14.7nF 14.7nF

2.5V_HPS

C372 |C373 C374 C375 [C376 C377

1000 63v [ “Joa7uF | 0.1uF J47nF Ja7oF

4.7uF_16V

47nF, 0.01uF,
22nF, 4.7nF caps
are place near the
pin of the FPGA

_1C389 _[C390 |C393 |C394 |C395 _|CA07 _|C408
“To.0tuF_Jo.o1uF J2onF [o2nF l22nF " la7nF  J47nF

3.3V_HPS

C415 C416 [C417 C418 |C419

100uf 6.3V | " J022uF | 0.1uF J22nF

1uF_10V

C469 C470 C471 C472 C473 C474

—501 uF—EO1quEO1 UFEONFFONFIM uF

C475 C476 C477 C478 C479 C480
0.01uF_[0.01uF l0.01uF 0.01uF _10.01uF I0.01uF |
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History

REV| DATE PAGES DESCRIPTION REV| DATE PAGES DESCRIPTION
0.0 All INITIAL REVISION A RELEASE 1.1b 03/07/2013 Page 19-23 Change Value Change CheckLand to TP at even number Reference from TP4 to TP23.
Page 15 Change Value Change TH_GPIO to DNI_TH_GPIO.
0.1 01/23/2013 Add Bypass Cap Add C426-C429 Page 17 Rotate Component Rotate Y3 to 90deg.
Modify JTAG_TRST Line Add R344-R343, TR3, TR4, R223
Add 12C Connector Add J15 1.1¢c 03/08/2013 Page 7 Change Component X5 16MHz to 6MHz
0.2 01/24/2013 Package change U33 CY7C68013A VBGA56 to QFN56 1.1d 03/11/2013 Page 19 Not Connect U35 52pin Not Connect.
U15,U13 MAX13042E UCSP12 to TDFN14 Page 20 Not Connect U36 52pin Not Connect.
Add Component LED14,15 Page 7 Fix Component X5 FCXO-03L 6.000MHz
Replace char ""to" "
Change Component TP4-TP6 1.1e 03/25/2013 Page 7 Not Mount Component X5,R443,R444,C482,C483,Y1,C17,C18
Page 9 Not Mount Component R21,R22
0.3 01/25/2013 Page 25 Change net 1.5HPS to 1.5V_HPS Page 15 Not Mount Component R168,R169
Page 13 Add GND net C101, C102 Page 17 Not Mount Component ~ LED9-LED12,R224-R226,R229,R231
Page 19-23 Separete GND Add R345-R347 Page 18 Not Mount Component R419-R422
Page 12,14, Separete Shell GND Add R348-R350, C430-C432
16,17 1.2 05/01/2013 Page 1 Change block diagram
Page 9 Add bypass Circuit Add R351-R379 All Change Title block
Page 17 Add Jumper R Add R380-R418
1.21 09/13/2013 Page 18-23 Change Value R419-R422, R278, R280, R298, R300, R311. R312, R325, R326, SW16
0.4 01/28/2013 Page 15 Change Component ~ BT1 SMTU2032 to SMTU1225, B4 CR2032 to CR1225
Page 15,17 Change Component U22,U23 MAX811 to MAX6315 R145,R149,R205 100K to 10K 1.22 11/20/2013 All Change/Remove Comment
Page 5 Change net J1-34pin Logic 0 to Logic 1
Page 3 Change Component R1,R2 10K to 2K
0.5 01/28/2013 Page 22 Change Value R324 4.7K_1% to 4.7K_1608
Page 21 Change Value R310 10K to 10K_1608
Page 12 Change net Boot Strap Signal GTX_CLK to RX_CLK
Change net U20 SHDN Pin Pullup 5.0V to 2.5V
Page 5 Change Boot Sel Change SW2 to J16,J18,J20 Change SW1 to J17,J19
Switch Add SW1 to J17,J19
Page 9 Change Dipsw Change SW4 KHS62C to KHS42C Move from SW1
Page 17 Change MAXII setting line Change DNI_R1005 to DNI_R1608 Change R418 1K to 1K_1608
Page 18 Add 0 ohrm Add R419-R422
Page 16 Change Component Change U28 CP2104 to CP2103
0.6 01/28/2013 Page 12 Change Component ~ U12 LTC3026EDD-1 to LTC3026EDD C95 0.1uF to 2.2uF
Page 10 Add DDR3 Address DDR3_HPS_A13, DDR3_HPS_A14 Add R423, R424
0.6a 01/29/2013 Page 7 Change Component X4 4MA to CL20VBC C7,C9,C13,C15,C19 0.1uF to 0.01uF
0.6b 01/29/2013 Page 19 Add Component L20
Page 15 Change net LED3-LED6
Page25,10 Change Component Cap Size 1005 to 0603
0.6¢c 01/29/2013 Page18-24 Change net Remove C229,C230
0.6d 01/29/2013 Page18 Change connector pin assign Add R445-R447
0.6e 01/30/2013 Page9 Change Component U12,U15 MAX13042 to TXB0104
Page4,10 Add Component R428,R429,R430
Page21-23 Change Component  L10,L12,L.17 PCMC053T-1R2MN to PCMB053-1R2MS
Page7,14,18 Change x'tal CL 12pF to 24pF
0.6f 01/31/2013 Page6,11 Add Component R431-R440
0.6g 01/31/2013 Page8 Change Component ~ TR1 DTC114EUA to RUE002N02 Add R441
0.6h 01/31/2013 Page6,3 Pin Swap HSMC
Page10 Add Component C481
0.6j 02/01/2013 Page6,3 Pin Swap HSMC
Page12 Change Component R111-R118  49.9 to DNI_1005 Add R442
Page7 Add OSC ADD X5,R443,C482,C483,R444
0.6k 02/01/2013 Page18 Change net J15.5 NC to 3.3V_PM
Page10 Change net Swap DDR DQ bus
All Rename Ref TP4-6 to TG1-3
Page14,3 Pin Swap D1,D2, HSMC
0.6m 02/02/2013 Page17 Change power net Pullup 2.5V to Pullup 3.3V
Page9 Add Oohm jumper R445-R448
U11.14 JTAG_FPGA_TDI to HV_JTAG_FPGA_TDI
Modify net
0.6n 02/04/2013 Page9 Modify net U15.12 connects to SW4.5
Page4,18 Modify net U34.12C bus connects to FPGA 1/0
Page5,15 Change net SPI bus connects to LCD module
Page10 Change net Swap DDR DQ bus
0.6p 02/05/2013 Page15 Add Component R451-R454
0.6q 02/05/2013 Page4,10 Change Component R428 10to 51 Move Page4 to 10
0.6r 02/05/2013 Page10,4 Change Component DDR Terminal R 51 to 62 Dump R 10 to 22
0.6s 02/06/2013 Page25 FPGA  Adjust a quantity of bypass cap
Page10,25 DDR Adjust a quantity of bypass cap
0.6t 02/07/2013 Page18-23 Change Component ~ R232-R247, C188, C203, R276, R296, C201, C192,
C193, C260-C263, L8, R268, R288
1.0 02/23/2013 Page14 Change Component ~ R167 DNI to 0 Designed .
Board Release ﬁ-‘
NOV. 20, 2013
7 0310472013 | Pagel? Changs Component  J12 DNI_XGAC-1031 to XG4C-1031 Drawn arTima .
Page22 Change net Connect U40.13, U40.9 to PGOOD_1.1V A l ‘ I I]‘M C t
Page9 Do Not Insert Component U13, U15, C28-C31, R79, J3, XJ1, R72, R80 orpora lon
Page18 Change Component R449, 450 DNI to 0 NOV. 20, 2013
Checked 1-5-5, Shin-Yokohama, Kouhoku-ku, Yokohama, 222-8563 JAPAN
1.1a 03/04/2013 Page19-23 Add Component Add Check Land TP6 to TP23 Title
Page15 Remove Component B1 to B3 i
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