NOTES: REV DATE PAGES DESCRIPTION

1. Project Drawing Numbers: Al Jun 19 2015 All Initial Revision A Release.
Raw PCB 100-0321404-A1.1 Al.l Sep 15 2015 1 Update block diagram.
Gerber Files 110-0321404-A1.1 2 Update power tree.
PCB Design Files 120-0321404-A1.1 0 Delete C12
Assembly Drawing 130-0321404-A1.1 8 Add note fo.r SW2.4 MAX10_BYPASSn.
Eactl)-lgr:lz‘{\ilr‘:n%rawin 140-0321404-A1.1 2 Change the value of C219 from DNI to 47uF.

g 150-0321404-A1.1

PCB Film 160-0321404-A1.1 2 Add RS15 f0 12V VECIO.
Bill of Materials 170-0321404-A1 1 25 Change the value of C232 from 100uF to DNI. D
Schematic Design Files 180-0321404-A1.2 Al.2 Dec 23 2015 10 Change LPDDR2_IS43LD16640A-3BL(333MHz part) to 1S43LD16640A-25BL (400MHz part)
Functional Specification 210-0321404-A1.1 due to Altera IP_recommendation.
PCB Layout Guidelines 220-0321404-A1.1
Assembly Rework 320-0321404-A1.1
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HDMI CONN PAGE DESCRIPTION
1 Title, Notes, Block Diagram, Rev. History
2 Power Tree
C 512Mb QSP' 3 Clock Tree c
Flash PMOD x 2 ‘ ADV7513 ‘ ‘ User GPIO 4 MAX10 Banks 1 & 2
5 MAX10 Banks 3 & 4
. 10 6 MAX10 Banks 5 & 6
X7 3 @ X 7 MAX10 Banks 7 & 8
8 MAX10 Clocks
MAX 9 MAX10 Configuration
Mini-USB Lt 10 LPDDR2 SDRAM
<@—p»  On-Board x19 USB Interface
20 USB Blaster™ I > 11 MIPI CSI-2 Tx D-PHY LI-USB3
& USB Interface 12 MIPI CSI-2 Rx D-PHY OV10640
5 13 MIPI CSI-2 Rx D-PHY OV5640
JTAG X5ITAG 36, | 1Gb LPDDR2 14 HDMI (VIDEO ONLY)
15

=
[<2]

B Header (x16) On-Board USB Blaster Il -1 B
MAX 10 On-Board USB Blaster Il -2

FPGA 17 PMOD, GPIO, LVDS UserlO
M!p| CSI-2 TX D-PHY a1 “ 18 Pusht?utton, Switch, LED
(interface LI-MIPI-USB3-  ———— —— Buttons 19 Clocking
TESTER module) 10M50 F484 Package <+- Switches 20 QSPI Flash
————» LEDs 21 Hot Swap and Power 3.3 V
Oscillators x5 ) 22 Power 2.5V & 1.8V

(50M + programmable) 23 Power 1.2V

%22 ° x16 24 MAX 10 Power & Ground
% 25 Decoupling

A User LVDS I/O Array MIPI CSI-2 RX D-PHY MIPI CSI-2 RX D-PHY A
(interface OV10640 module) (interface OV5640 module)
= o B 555 s B ) B B
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5.0V @ 55mA
DC IN 5V_HDMI @ 55mA
D (V@ 10w) 3.3V_0V5640 @ 182mA
¢ 3.3V_0V10640 @ 145mA
ENS;’/ng' 3.3V_ADV7513@ 0.5mA
¢——————— 3.3V_CY7C68013A @ 85mA
55 mm? ¢—————— 3.3V_VCCIO_MAXII @ 9mA
& 3.3V_VCCIO_MAX10 @ 16.5mA
¢ 3.3V _Si510 @ 26 mA
¢ 3.3V_Si5338 VDD @60 mA
3.3V_Si5338 VDDO @ 96 mA
*0— 2.5V_VCCA @ 61mA
Power UP Sequencing EP5348Ul 2.5V @ 221mA
-5V available to all regulators through DC plug or USB cable o 2.5V_VCCIO_MAX10 @ 71mA
C 0.4A
Q 1.8V 14 mm? T 2.5V_VCCINT_MAXI @ 84mA
mm
o 1.2V_VCCIO_MAX10, 1.2V_LPDDR2_VDD 2.5V_VCCIO_MAXIl @ 4.41mA
o 3.3V
° 2.5V
1.8V_VCCIO_MAX10 @ 2.81mA
1.2V_VCC_MAX10, 1.2V_VCCD_PLL_MAX10, (1) EP5032iHU' 1.8V @ 192mA
1.2V_VCCINT_MAX10 . 1.8V_0V10640 @ 40mA
14 mm? e 1.8V_ADV7513 @ 143mA
B 1.8V_LPDDR2_VDD @ 6mA
o EN53§A?>9Q' 1.2V @ 1557mA 1.2V_VCC_MAX10 @ 1511mA
2
55 mm r— A 1.2V_VCCD_PLL_MAX10 @ 45mA
1.2V_VCCINT_MAX10 @ 0.02mA
EP5348UlI 1.2V @ 243mA 1.2V_VCCIO_MAX10 @ 32.5mA
0.4A
A , 1.2V_LPDDR2_VDD @ 210mA
14 mm
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5 4 3 2 1
CLOCK TREE
2
D Cypress B CLKS0M_VIAXII
[]| —  cr7cs8013a LS8 dK * > | maxm || - @
FA-128 USB Controller | (Oreoad, Si510
24IVHz XTAL 50MHz Osc
4
CLK50M_MAX10
Default LVCMOS 100MHz CLK3 M—\
Default LVCMOS 125MHz CLK2 M—\
| —>ss8 ‘8' y | :
BV 25VHz Default LVOVIOS 24MHz CLK1 ': —
C
XTAL Default LVCMOS24MHz CLKO [ | <
| CLK125M
| i e
| | CLK100M LPDDR2
| = <
I o
| | - (MAX 10
I | FPGA
| + CLK2am _
| i
| vap TX_CLIQAVH: g MPLTX QP |
B —_ = —> MIPI LI-USB3.0Tester| _ MIPI_TX_CLKN
| 3 \ 4 ]
A A A A
| I_1 alzl
a2 ¥, X CLKOUT_LVDS P
Note *: Not included h | E'f' "'C)'I =
ode : mbl|ncu d, Orl)urc ase Rl :“ ol CLKOUT LVDS N _ | UserLVDSI/O
and asse require! >
" | E I
I 33 3 3
vlo olo
n - =
| >\ >l SISl
| ©19 0|9
. _W_E(Z;‘NIE —— MIPI CSI-2 Camera Module | | MIPI CSI-2 Camera*NbduIe
A OV5640* 0V10640 ‘
Altera Corporation, 301, Bibo Rd #888, Shanghai, China, 201203
A D A Copyright (c) 2015, Altera Corporation. All Rights Reserved.
: _ MAX 10 FPGA 10M50 Evaluation Kit (6XX-44364R)
© ize Document Number ev
A3 <Doc> r Al1.2|
ate: Thursday, March 24, 2016 &et 3 of 25
= N i) i) 1




MAX10 BANKS 1 & 2

VREF_1V8HSTL R1

VRI

m

F_1VBHSTL

1.00k

_—

D
U1A
MAX 10 LEFT BANKS
BANK-1A (VCCIO =33V) BANK-2(VCCIO=18V)

USER_DIPSW5 F P4 0V10640_CMOS_RST
—0USB FULT 4| DIFFIO_RX_L1IN/ADC1IN1 DIFFIO_RX_L29N [p; OVI0640-CMOS SCLK
—USB DATA 2| DIFFIO_RX_L1P/ADC1IN2 DIFFIO_RX_L29P MIPT TX CMOS SCLK TV8
—USB DATAZ DIFFIO_RX_L2N/ADC2IN1 DIFFIO_RX_L37N P TX CMOS-SDATA 1V8

= DIFFIO_RX_L2P/ADC2IN8 DIFFIO_RX_L37P [ OVI0640-G ROV =
DIFFIO_RX_L3N/ADC1IN3 DIFFIO_RX_L39N [g& OVI0640- X TNTZ

USER DIPSW4 47| DIFFIO_RX_L3P/ADCLIN4 DIFFIO_RX_L39P 77 MIPT TX DATA FS N2
—TUSE_EMPTY 73| DIFFIO_RX_LAN/ADC2IN3 DIFFIO_RX_L40N [ 5 MIPT TS DATA HS P2
—TUSB DATAG 75| DIFFIO_RX_L4P/ADC2IN4 DIFFIO_RX_L40P g OVI0640 CMOS SDAT
—0USBROA 7| DIFFIO_RX_L5P/ADC1ING DIFFIO_RX_L41N [ OVI0640-GYRO-TNT

C —USB DATAD 112 DIFFIO_RX_L5N/ADCLINS DIFFIO_RX_L41P [ MIPT TX DATA TS NI
—USB-ADDRT G3 | DIFFIO_RX_L6N/ADC2INS DIFFIO_RX_L42N MIPTTX DATAFS PL
= lee—| DIFFIO_RX_L6P/ADC2ING DIFFIO_RX_L42P [— P TX CMOS RET TV —
DIFFIO_RX_L7N/ADC1IN7 DIFFIO_RX_L43N [; P TX GPIO7
USB DATA7 73| DIFFIO_RX_L7P/ADC1INg DIFFIO_RX_L43P [ P TX DATA TS N
= 4| DIFFIO_RX_L8P/ADC2IN2 DIFFIO_RX_L44N [+ P TX DATA TS P
DIFFIO_RX_L8N/ADC2IN7 DIFFIO_RX_L44P [ P TX GPIOS
DIFFIO_RX_L45N [ MIPTTX_GPIOA
. = DIFFIO_RX_LA45P MIPI_TX_GPIOL
BANK-1B (VCCi0=33Y) DIFFIO_RX_L46N 3 MIPTTX_GPIOS

USB SDA —{ DIFFIO_RX_L15N DIFFIO_RX_L46P [ OVTOSA0-FSIN
—UsB5cr DIFFIO_RX_L16N DIFFIO_RX_L47N [ OVI0640- XM TNTT
—TUSE RESETH DIFFIO_RX_L16P DIFFIO_RX_LA7P [—yr MIPT TX DATA HS &
—OVE540 CAM PWRON DIFFIO_RX_L19N DIFFIO_RX_L48N [~y5 P TX DATAFS P7

—— DIFFIO_RX_L19P DIFFIO_RX_L48P [g P TX CIK 115 N
DIFFIO_RX_L20N DIFFIO_RX_L6ON [g P TX CLR-HSP

USB_ADDRO DIFFIO_RX_L20P DIFFIO_RX_L60P ——
—USB OEn F5| DIFFIO_RX_L2IN VREFB2NO [—f
—USB DATAS | DIFFIO_RX_L21P TBD2 [

—0USBWRn 51| DIFFIO_RX_L22N
—USB DATAZ 1| DIFFIO_RX_L22P
USBDATAT 71| DIFFIO_RX_L23N
5. 5 iz | DIFFIO_RX_L23P
—OVEEA0-SDC Ma | DIFFIO_RX_L24N

JTAG SAFE K1 | DIFFIO_RX_L24P
— V5630 SDA 1] DIFFIO_RX_L25N

= 1| DIFFIO_RX_L25P
»—57 VREFBINO
B %—= TBD1
1OM50DAF484
A

C1 R2
0.1uF
1.00k

T

MAX10 USB Interface

=SB A

=SB AR !
USB FULL

— >»
USB_EMPTY :>>
USB_SCL <<:I
USB _SDA <C>>
USB RESETn :>>
USB OEn :>>
USB RDn :>>
USB_WRn :>>

0V5640 CSI-2 RX Interface

OV5640 CAM_PWRON :>>
0OV5640_SDC :>>
OV5640 SDA <C>>
0OV5640 CAM RESETB :>>

0OV10640 CSI-2 RX Interface
W:»
M:»

0OV10640 CMOS SDATA

0OV10640 GYRO INT

0OV10640 G RDY

0OV10640 XM _INT2

0OV10640 XM _INT1

0OV10640 FSIN :

10000

v

LI-USB3 CSI-2 TX Interface

MIPI TX CLK HS P :
MIPI TX CLK HS N :

v v

!

MIPI TX CMOS RST 1V8 :>>
MIPI TX CMOS SCLK 1V8 <:|
MIPI TX CMOS SDATA 1V8 >
MIPI TX GPIO1 <:|
MIPI TX GPIO2 <:|
MIPI TX GPIO3 <:|
MIPI TX GPIO4 <:|
MIPI TX GPIOS :>>
Misc
JTAG _SAFE :>>

User DIP Switch

.

15

16

16

15

12

12

12

12

12

11

11

11

18
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MAX10 BANKS 3 & 4

uiB
MAX 10 BOTTOM BANKS User LVDS IO
-3(VCeio =25V -4(VCCI0 =25V ;
vr BANK-3( ) BANK-4( ) w__«:> 17
%—yg| DIFFIO_RX_B1ON DIFFIO_RX_B25N .
MIPI_TX_DATA LP N2 %Az | DIFFIO_RX_B10P DIFFIO_RX_B25P 0OV5640 DATA HS_ N2 w——(c» 17
P TX DATA TP P2 ‘AB5 | DIFFIO_RX_B12N DIFFIO_RX_B27N OVESA0 DATAHS P2
— V3| DIFFIO_RX_B12P DIFFIO_RX_B27P OVESA0 DATAHS NT
%—a| DIFFIO_RX_B14N DIFFIO_RX_B29N OVEGA0 DATAHS PL
MIPL TX DATA LP N3 % re DIFFIO_RX_B14P DIFFIO_RX_B29P — o OV10640 Interface
P TX DATA TP P ‘A5 | DIFFIO_RX_B17N DIFFIO_RX_B35N
MIPTTX DATA TP N& “AB6 | DIFFIO_RX_B17P DIFFIO_RX_B35P .
T Abs| DIFFIO_RX_B19N DIFFIO_RX_B38N B —————C IR
— AAg | DIFFIO_RX_B19P DIFFIO_RX_B38P .
Ae| DIFFIO_RX_B21N DIFFIO_RX_B4ON S DA M (2
AAg | DIFFIO_RX_B21P DIFFIO_RX_B40P 0V10640 DATA HS N4
ABo | DIFFIO_RX_B23N DIFFIO_RX_B42N OVI0640- DATA-AS P& (3
MIPI_TX_DATA_LP_N1 4 | DIFFIO_RX_B23P DIFFIO_RX_B42P OV10640_DATA_HS N
MIPI_TX_DATA_LP_P1 x DIFFIO_RX_B2N DIFFIO_RX_B44N OV10640_DATA_HS P OV5640 Interface
P TX CIK TP N 1| DIFFIO_RX_B2P DIFFIO_RX_B44P —
P TX CLR [P P 2| DIFFIO_RX_B4AN DIFFIO_RX_B46N .
— ZA1| DIFFIO_RX_B4P DIFFIO_RX_B46P [ k59T  OV10640 DATA HS N1 B ————C T
—AAZ | DIFFIO_RX_B6N DIFFIO_RX_B50N OVI0640- DATA HS PT .
-A0% DIFFIO_RX_B6P DIFFIO_RX_B50P e e B ———— G IR
—& | DIFFIO_RX_B8&N DIFFIO_RX_B58N OVI0640 DATAFS P
USER LVDS N4 —Wo | DIFFIO_RX_B8P DIFFIO_RX_B58P —
USER-TVDS- P& Wio | DIFFIO_TX_RX_B1IN DIFFIO_TX_RX_B24N (/75—
—USER VDS NI DIFFIO_TX_RX_B11P DIFFIO_TX_RX_B24P
—USER LVDS PI W DIFFIO_TX_RX_B13N DIFFIO_TX_RX_B26N —xsg LI-USB3 CSI-2 TX Interface
— R10 | DIFFIO_TX_RX_B13P DIFFIO_TX_RX_B26P 37"
%570-] DIFFIO_TX_RX_B15N DIFFIO_TX_RX_B28N
USER LVDS N8 x%— DIFFIO_TX_RX_B15P DIFFIO_TX_RX_B28P Cﬁ — 4 1
—TUSER VDS P8 AA7 | DIFFIO_TX_RX_B16N DIFFIO_TX_RX_B34N [pazX MIPI TX CLK LP N u
—USER VDS N6 W5 | DIFFIO_TX_RX_B16P DIFFIO_TX_RX_B34P [R15 < <
—USER VDS P56 We | DIFFIO_TX_RX_BIN DIFFIO_TX_RX_B36N [p73 X .
— e Vio| DIFFIO_TX_RX_B1P DIFFIO_TX_RX_B36P [v13X  USER LVDS N3 B —— O I
—USER VDS PO FAL0 | DIFFIO_TX_RX_B22N DIFFIO_TX_RX_B37N [ USER VDS P .
— 6| DIFFIO_TX_RX_B22P DIFFIO_TX_RX_B37P [~/ — -_——
%—g7-| DIFFIO_TX_RX_B3N DIFFIO_TX_RX_B39N [ygeX
USER LVDS N7 »—wa~| DIFFIO_TX_RX_B3P DIFFIO_TX_RX_B39P [j3eX
—USER VDS P7 W3 | DIFFIO_TX_RX_B5N DIFFIO_TX_RX_BA41N [~y7aX
—OSER VDS Vo | DIFFIO_TX_RX_B5P DIFFIO_TX_RX_B41P [227%¢  USER LVDS_N2
—TUSER VOS5 g | DIFFIO_TX_RX_B7N DIFFIO_TX_RX_B43N [~y77 USER TVDS P2
=9 | DIFFIO_TX_RX_B7P DIFFIO_TX_RX_B43P [~/i5
55| DIFFIO_TX_RX_BON DIFFIO_TX_RX_B45N [paeX
AA5 | DIFFIO_TX_RX_B9P DIFFIO_TX_RX_BA5P [~y X
‘AB4 | VREFB3NO DIFFIO_TX_RX_B49N [Hpae
TBD3 DIFFIO_TX_RX_B49P [-Aa13
AAL3
VREFBANO 2574
TBD4 [
1OM50DAF484
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MAX10 BANKS 5 & 6

LPDDR?2 Interface

LPDDR2 CSn :>>
LPDDR2_CKE :>>
LPDDR2_CKn :>>
LPDDR2 CK :>>
LPDDR2 DQS1 <C>>
LPDDR2 DQS1n <C>>

OV10640 Interface

OV10640 CLK LP P (:I
OV10640 CLK LP N (:I
—_—
—_—

OV5640 Interface

OV5640 CLK LP P (:I
OV5640 CLK LP N :<:I
—_—
—_—
User DIP Switch
_—
User Pushbuttons

=R
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MAX 10 RIGHT BANKS
1.2v_vccio BANK-5(VCCI0=12V) BANK-6(VCCI0=12V)
USER_DIPSW3 u19 H21 LPDDR2_CA3
vig | DIFFIO_RX_R19N DIFFIO_RX_R39N (55 —TPDDR? CAT —
R7 75 MAX10 RUP Uis | DIFFIO_RX_R19P DIFFIO_RX_R39P |—33:—TPDDRZ CAT —
oy Vil MASTO-RON Ui7 | DIFFIO_RX_R1P/RUP DIFFIO_RX_R41N (555 TPDDR? CAD
et 2 V10640 DATA TP N W22 | DIFFIO_RX_RIN/RDN DIFFIO_RX_R41P =
SVIGEI0 DATA TR P V25| DIFFIO_RX_R20N DIFFIO_RX_R42N
- —OV5640_DATA_[P_NT w20 | DIFFIO_RX_R20P BIFFIo B Rian R A
— VIO DATA TR PT Wio | DIFFIO_RX_R2IN DIFFIO_RX_R43N ~C3n
e V21| DIFFIO_RX_R21P DIFFIO_RX_R43P TPDDR2_DQ
UUSEER—PM 20| DIFFIO_RX_R22N DIFFIO_RX_R44N/DQ2R TPDDRZ D05
—USERPE Uso | DIFFIO_RX_R22P DIFFIO_RX_R44P/DQ2R TPDDR> CRE
= V20| DIFFIO_RX_R23N DIFFIO_RX_R45N ~
OV10640 DATA LP_N2 V22| DIFFIO_RX_R23P DIFFIO_RX_R45P |3 TPOOR? OGN0
VTSI DATA TR P Va1 | DIFFIO_RX_R24N DIFFIO_RX_RA46N/DM2R [, TPOOR2 D00
—VEEA0 SR TF N Riz | DIFFIO_RX_R24P DIFFIO_RX_R46P/DQ2R [~20 TPODOR2 D02
—SVEEATCTR TR R15 | DIFFIO_RX_R25N/DQIR DIFFIO_RX_R47P/DQ2R [R50 a
OV10640_CLK_LP_] DIFFIO_RX_R25P/DQ1R DIFFIO_RX_R47N/DQ2R [~F55 — F21 and F20 are restricted pins
SVI06a0 CTR TP DIFFIO_RX_R26N DIFFIO_RX_R48N [F57 while implementating LPDDR2
—TOSER DIPSW DIFFIO_RX_R26P DIFFIO_RX_RA48P 55 TPODR? CAG P 9 .
—USFRDIPaWT DIFFIO_RX_R27N/DM1R DIFFIO_RX_RA49N [555 X
—USERPED R20-| DIFFIO_RX_R27P/IDQIR DIFFIO_RX_R49P {75 TPODR2 D07
C = T50 | DIFFIO_RX_R28N/DQIR DIFFIO_RX_R5IN/DQ2R [y TPOOR2 DOA
) ) DIFFIO_RX_R28P/DQ1R DIFFIO_RX_R51P/DQ2R [0 TPODRZ D06
Uf]?lanéi Uil ari i?Strigthgzpms Bgf DIFFIO_RX_R29N DIFFIO_RX_R52N/DQ2R [ Do
while lmplementating - OVI0640_DATA_LP_N4 AA22 | DIFFIO_RX_R29P DIFFIO_RX_R52P/DQ2R "F F18 and E19 are restricted pins
OVI0640 BATA TP PA AAsL | DIFFIO_RX_R2N DIFFIO_RX_R53N [ while imolementating LPDDR2
—VEEA0 DATA TP D 14| DIFFIO_RX_R2P DIFFIO_RX_R53P (& P g .
— VRSO DATA TR 7 515 | DIFFIO_RX_R30N/DQIR DIFFIO_RX_R54N [~
OVI0640 DATA TP NT 5| DIFFIO_RX_R30P/DQIR DIFFIO_RX_R54P TPODRZ DOSTH
BVISEI0 BATA TP PL b1 | DIFFIO_RX_R3IN DIFFIO_RX_R55N/DQSN3R (12 TPDOR? DOST
—— p1g | DIFFIO_RX_R31P DIFFIO_RX_R55P/DQS3R o =
USER DIPSWO 15| DIFFIO_RX_R32N/DQSNIR DIFFIO_RX_R56N
= P26 | DIFFIO_RX_R32PIDQSIR DIFFIO_RX_RS6P |57, TPODRZ DTS
p1o| DIFFIO_RX_R33N/DQIR DIFFIO_RX_R57N/DQ3R i1 TPBOR? OO
) ) DIFFIO_RX_R33P/DQIR DIFFIO_RX_R57P/DQ3R [ a
L22 and M2l are restricted pins Lgi DIFFIO_RX_R34N DIFFIO_RX_R58N/DQ3R g TPODR2 DD
while implementating LPDDR2. DIFFIO_RX_R34P DIFFIO_RX_R58P/DQ3R ¢ =
22 DIFFIO RX R35N BIFFIO RX R%SJN E17 E17 and F17 are restricted pins
VREF_1V2HSTL 21 oy RX F17 while implementating LPDDR2
T P52 | DIFFIO_RX_R35P DIFFIO_RX_R59P |55 .
Ro5 | VREFBENO DIFFIO_RX_R60N (55 TPODRZ CAT
TBDS DIFFIO_RX_R60P [—57& TPDDRZ DMT
DIFFIO_RX_RBIN/DMS3R (73 TPODR? DOIA
DIFFIO_RX_R61P/DQ3R |5 TPDODRZ-CAT
DIFFIO_RX_R62N [ =
DIFFIO_RX_R62P [ TPODRZ D13
DIFFIO_RX_R63N/DQ3R TPDDRZ DOIL
DIFFIO_RX_R63P/DQ3R [~Hzg TPODOR2 DOT
DIFFIO_RX_R64N/DQ3R [ =
DIFFIO_RX_R64P/DQ3R [0 TPODRZ CRA VREF_LPDDR2
DIFFIO_RX_R70N/CK# 6 |5 TPODRZCK
B DIFFIO_RX_R70P/CK_6 5 =
VREFB6NO [~&
TBD6 [—
TOMBODAF484 )
Reference Voltages of 1.2V HSTL and LPDDR2
1.2V_vCCIo 1.2V_vCCIo
c4 R9 c6 R10
1.00k 1.00k
VREF_1V2HSTL VREF_LPDDR2 0.1uF
R11 c9 R12
1.00k 1.00k
A 0.1uF 0.1uF
D A
=
& :
1ze
A3 <Doc>
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MAX10 BANKS 7 & 8

u1D
MAX 10 TOP BANKS User IO
BANK-7(VCCIO=33V) BANK-8(VCCIO=33V) .
USER_100 A c7 USER_LED4 %@> 17
HOMTINTR “A18 | DIFFIO_RX_T10N DIFFIO_RX_T39N & PNMODE DO
HOMI-VIDED DIN7 G15 | DIFFIO_RX_T10P DIFFIO_RX_T39P [ PMODA-DO
HOMT SCC— Cie | DIFFIO_RX_T15N DIFFIO_RX_T41IN [ PMODA A
HDMI_VIDEO_DING Al6 | DIFFIO_RX_T15P DIFFIO_RX_T41P |5 PMODE DT PMOD
HDOMI_VIDEO_DINS 516 ] DIFFIO_RX_T16N DIFFIO_RX_T42P |4 ot
HOMI VIDEG DATA EN S137| DIFFIO_RX_T16P DIFFIO_RX_T43N 3 PMODA D .
HOMI VSYNC H1a | DIFFIO_RX_T17N DIFFIO_RX_T43P [-£g PMODA D5 MO D ! (17
HDMI_VIDEO_DINZ0 C13 | DIFFIO_RX_T17P DIFFIO_RX_T44N & BMODE D ] .
HDMI_VIDEO_DINT 14| DIFFIO_RX_T18N DIFFIO_RX_T45P [4! PNMODE D = Teln: RolrZ IR G N
HDMI_VIDEO_DING 514 | DIFFIO_RX_T18P DIFFIO_RX_T45N 5 POBE DT
HDMI_VIDEO_DIN9 A1z | DIFFIO_RX_T19N DIFFIO_RX_T46P [ PMODA D
ADMI_VIDEO_DINZL E DIFFIO_RX_T19P DIFFIO_RX_T46N [—g& PVMODA D
T USER 02 E16 ] DIFFIO_RX_TIN DIFFIO_RX_T47P &5 USERTEDT
HDMI_VIDEO_DIN3 E13 | DIFFIO_RX_T1P DIFFIO_RX_T47N [—£g PMODA DT HDMI TX
HOMIVIDEO-DINTT 514 | DIFFIO_RX_T20N DIFFIO_RX_T48P |55 USER TED3
HDMI_VIDEO_DINZ E DIFFIO_RX_T20P DIFFIO_RX_T49N [—& USER TED ’
HDOMI_VIDEO._DINT 513 | DIFFIO_RX_T21P DIFFIO_RX_T49P [ PVODE DS ~=LRMLVIDEC DINZSOL. ™ 14
HOMI-VIDEO-DINO DIFFIO_RX_T2IN DIFFIO_RX_T51N PMODE D
M HSYRC 2 DIFFIO_RX_T22N DIFFIO_RX T51P (2 FoDE D7 _momibswe
HOMIVIDED DINTZ DIFFIO_RX_T22P DIFFIO_RX_T53N & USER TEDO
HDMI_VIDEO_DINIO 2 DIFFIO_RX_T23N DIFFIO_RX_T53P b7, = _HOMIVSYNC v 14
HDMI_VIDEO_DINZ DIFFIO_RX_T23P VREFBBNO [
HDMI_VIDEO_DINT 3 DIFFIO_RX_T24N TBD8 [——X —HDMI VIDEO DATA EN %, 34
HDMI_VIDEO_DINT6 A0 | DIFFIO_RX_T24P HDMI_INTR
A Do T MM )
FLASH_DT _RX_
FLASH D2 §° DIFFIO_RX_T26N _HOMISDA e 4y
HDMI_VIDEO_DINTS B DIFFIO_RX_T26P HDMI_SCL
HDMI_VIDEO_DINIL B DIFFIO_RX_T27N _HDMISCL g
MIPT_TX_CMOS_SCLK_3V3 DIFFIO_RX_T27P
T o S ST LG
FLASH_RESETn FLASH_RESETN_MAX10 _RX_
B R250 . FLASH CLK 23 DIFFIO_RX_T31N Flash
—__USER 0B C17 | DIFFIO_RX_T31P
—__USER 109 D17 | DIFFIO_RX_T2N
FLASH_DO DIFFIO_RX_T2P
——WIPT TX CMOS RST 3V g10-| DIFFIO RX T30 —CASHRESEI ] 1525
FLASH D — DIFFIO_RX_T30P
FLASH_CSn ﬁ DIFFIO_RX_T29P _FasHesn 5
HDMI_VIDEO_DINZZ DIFFIO_RX_T29N
T USER 04 E DIFFIO_RX_TSN _FASHOK s 5
T USERTOL DIFFIO_RX_T5P i
USER_TO g DIFFIO_RX_T6N A R Ty 25
HDMI_SDA 517 | DIFFIO_RX_T6P
~__USER_TO7 cig | DIFFIO_RX_T7N
—USER. A16| DIFFIO_RX_T7P
— USR8 AZo"| DIFFIO_RX_T8N LI-USB3 CSI-2 TX Interface
HDMT_VIDEO_DINIS E14 8:}528%?%5
HDMI_VIDEO_DINZ ) _RX_
= = & DIFFIO_RX_T9P MIPL TX CMOS SCLK V8 _(—— 13
Al | VREFB7NO
AL 157 MIPI_TX _CMOS SDATA 3V3 K> 1
1OM50DAF484 MIPL TX CMOS RST V38— 3
User LED

AEEE-I-W_D > 18

Altera Corporation, 301, Bibo Rd #888, SI
Copyright (c) 2015, Altera i
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MAX10 CLOCKS

LPDDR?2 Interface

UlE
LPDDR2 DOSO > 10
MAX 10 CLOCK LPDDR2 DQSOn > 10
BANK-2 (VCCIO=18V)
OV10640_24MHz g DIFFIO_RX_L28N/CLKON DIFFIO_RX_L38N/DPCLKO ;
= 5 DIFFIO_RX_L28P/CLKOP DIFFIO_RX_L38P/DPCLKI [
CLioam 5| DIFFIO_RX_L36N/CLKIN DIFFIO_RX_L5ON/PLL_L_CLKOUTN [, OV5640 Interface
DIFFIO_RX_L36P/CLK1P DIFFIO_RX_L59P/PLL_L_CLKOUTP
= OV5640 CLK HS P 1 1
BANK-3  (VCCI0=25V) OV5640 CLK HS N
0V5640_CLK_HS_N 9 — e 13
—OVEEIo SRS P 5| DIFFIO_TX_RX_B18N/CLK6N
OVI0645 CIR-HE-N 7| DIFFIO_TX_RX_B18P/CLK6P
OVI0840 CTRHS P DIFFIO_TX_RX_B20N/CLK7N
CLK100M_LPDDR2_BK — | DIFFIO_TX_RX_B20P/CLK7P 0OV10640 Interface
OV10640 CLK HS P
BANK-4 (VCCIO=25V) SO B
CLKOUT_LVDS_N
5;; DIFFIO_TX_RX_B57N/PLL_B_CLKOUTN %177 ~TVDST] — < 12
DIFFIO_TX_RX_B57P/PLL_B_CLKOUTP —=
_TX_RX_ B OV10640 24MHz
CLK100M_LPDDR2_BKDIV O
BANK-6 (VCCIO=12V)
LPDDR2_DQS0n ;
?gg o > | DIFFIO_RX_R3BN/CLK2N DIFFIO_RX_RSON/DPCLK2IDQSN2R [-Eie EiE ’Dgg— Si5338
- USER CIRIN N WAXTO 1| DIFFIO_RX_R38P/CLK2P DIFFIO_RX_RS0P/DPCLK3/DQS2R [-G17 = CLKSOM MAX10
—USERCTRIN-P-MAXTO 5| DIFFIO_RX_RAON/CLK3N DIFFIO_RX_R69N/PLL_R_CLKOUTN 77— K 19
— DIFFIO_RX_R40P/CLK3P DIFFIO_RX_R69P/PLL_R_CLKOUTP 1 CLk2am 1
° = = CLK125M
BANK-8 (VCCI0=33V) e
CLK100M_LPDDR2
CLK125M —TUSB CIK ? DIFFIO_RX_T38N/CLK4N CLII00M LPODRS < 19
CTREOV WAXTO DIFFIO_RX_T38P/CLK4P
= c1> DIFFIO_RX_T4OP/CLK5SP DIFFIO_RX_T52N/PLL_T_CLKOUTN gg—WDM, VIDEO_ CLK — K 19
DIFFIO_RX_T4ON/CLK5N DIFFIO_RX_T52P/PLL_T_CLKOUTP — —
R19 = —L?
200 R270 10M50DAF484 USB Blaster I
CLK125M_DIV_R USB CLK
— — K] 15
0
B R20 User LVDS
100.0
L Ro7L USER CLKIN P ] v
) USER_CLKIN_P USER CLKIN N MAXI0 _—— 7
ol CLKOUT LVDS P T
Note: CLK125M LVDS is the clock M:» 17
source provided to external LVDS user interface.
USER_CLKIN_P is used for external sigle-ended
clock input. HDMI
USER_CLKIN_P/N is used for external differential
clock input. HDMI_VIDEO CLK > u

a Cor
right

poration, 301, Bibo Rd #888, Shanghai, China, 201203
©) 2015, Altera Corporation. All Rights Reserved.
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MAX10 CONFIGURATION

Configuration
MAX10 nCONFIG <<:l 18

MAX10 RESETn <<:l 18
U1F

. . MAX10 CONFIG SEL :::1 18
MAX 10 Configuration

MAX10 nSTATUS « 15
BANK-1B BANK-8 >
(VCCio=33v) (VCCio=33v)

MAX10_nCONFIG

MAX10 CONF_DONE
MAXI0 CONFIG_SEL E—— O R
MAXTO RESETh 33v

MAX10_JTAGEN K¢

MAXI0_JTAG TCK G5 | DIFFIO_RX_L15P/IITAGEN NCONFIG

T0 JTAG TMS — H2 | DIFFIO_RX_L17P/TCK BOOT SEL

10 JTAG TDI T4 DIFFIO_RX_L17N/TMS DIFFIO_RX_T42N/DEV_CLRN

0 JTAG TDO 3V3 DIFFIO_RX_L18N/TDI DIFFIO_RX_T44P/DEV_OE
= — M DIFFIO_RX_L18P/TDO DIFFIO_RX_T48N/CRC_ERROR MAX10 nSTATUS Ro7 10.0K _MAX10 JTAGEN K] 16

DIFFIO_RX_TS0P/INSTATUS [—Fg MAXTO CONF DONE R38 100k
— DIFFIO_RX_T50N/CONF_DONE

MAX10 JTAG TCK <<:l 16
DNI

KSR

EEE

MAXI0_JTAG_TDO R314 22.0

MAX10 JTAG _TMS :
10M50DAF484 <:l 6

MAX10 JTAG_TDI :<:l 16

MAX10 JTAG_TDO [:>> 16

Altera Corporation, 301, Bibo Rd #888, Shanghai, China, 201203
! D A Copyright (c) 2015, Altera Corporation. All Rights Reserved.
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U2A

P L6

LPDDR2_CAO
LPDDR2_C

LPDDR2_DQS0
CAO DQSO & o

LPDDR;

CAL DQS0# =

LPDDR;

CA2 G6 LPDDR2_DQS1
n

LPDDR;

CcA3 DQS1 G2

LPDDR;

CA4 DQS1# =

LPDDR;

LPDDR;

LPDDR;

I I
A
0| o < o o =]

LPDDR;

mlm-n-r-n
1|c

o

b

o

N8 LPDDR2_DQO

LPDDR2_CKE

R31
4.7k

[PDDRZ_CK

M8 T
M7___LPDDR2_DQ?
K1 DQ2 I"Mg— TPDDR2_DQ3
3 ["M6 __ TPDDR2_DOZ

R33
DNI

LPDDR2_CKn

H3 | CK DQ4 17

LPDDR2_CSn

TPDDRZ_DQ6
TPDDR2_DQ7

LPDDR2_DMO

Ccs# DQ7 [~Gg CPDDR2_DQ8

LPDDR2_DM1

H5 7| DMO DQI0 [¢ TPDDRZ_DQI1

LPDDR2_ZQ

bm1 DQ11 ¢ TPDDR2_DQL.
TPDDR2_DQ13
TPDDR2_DQ14

DQ15 =

LPDDR2_IS43LD16640A-25BL

LPDDR2 Power Decoupling

1.2V_VCCIO CAD Note:
Place decoupling caps near LPDDR2.

3 2 1
1.2V_vcclo
LPDDR?2 Interface
c241 § R29 C242 § R30
100k == 1.00k
18V uzB 0.1uF 0.1uF
LPDDR2_CAI0:0] <] s
B6 G3__LPDDR2_VREFCA LPDDR2 DO[0:15]
e Retsh [T - -
?—é Voot v veoo LPDDR2 _DVI0:1] <] s
VDD1 = c10 LPDDR2_CSn e
VDDCA :::;ll 0.1uF R32k R34k
c11 1.00 1.00 LPDDR2_CKE
1.2v_vcclo VDDCA I7N7 0.1uF SO
VDDCA = LPDDR2_CKn s
[B,E Vo2 . Sio = LPDDR2_CK e
VDD2 VDDQ [55 = LPDDR2_DQS0
&1 vop2 VDDQ [-go——1 - » 8
p2 | VDD2 VDDQ ["F1g | LPDDR2_DQSOn
221 vob2 voDQ [ CAD Note: » 8
VDD2 VDbDbQ Place resistors near LPDDR2 LPDDR2_DQS1 6
xggg VREFCA and VREFDQ pins >
veoe 0 LPDDR2_DQS1n > 6
VDDQ [
VDDQ [
VDDQ [Rig
VDDQ
VSSCA fﬁ
c: VSSCA |37
Ge vss VSSCA
51| VSsS
o Vss
vss VSsSQ
51 VSS VSSQ
"o VSS VSSQ
R5| VSS VSSQ
vss VSSQ
VSSQ
VSSQ
- VSSQ
VSSQ
VSSQ
VSSQ [rRg
VSSQ R |
VssQ

LPDDR2_IS43LD16640A-25BL

1.8V CAD Note:
Place decoupling caps near LPDDR2.

7nF 2200pF | 2200pF

C25 C26 c27 C243 C247

4.7UF 0.1uF 0.1uF 0.1uF

1

Altera Corporation, 301, Bibo Rd #888, Shanghai, China, 201203
Copyright (c) 2015, Altera Corporation. All Rights Reserved.
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D CAD Note: CAD Note:
Place resistors near FPGA side. TP25 Place resistors near FPGA side.
™7 - -
MIPI_TX_DATA LP_P3 R36 100.0 MIPI_TX_DATA3P LI-USB3 CSI-2 TX Interface
MIPI_TX_CLK_LP_P R37 100.0 MIPI_TX_CLKP TP26
P8
(1) MIPI_TX_DATA_HS_P3 R40 150
MIPI_TX_CLK_HS P R41 150 MIPI TX CLK HS P K 4
MIPI TX CLK HS N
P27 — ] 4
TP10 = B —————
MIPI_TX_DATA_HS_N3 R44 150 R45 NS
MIPI_TX_CLK_HS N R42 150 TP28 100.0 —_ L T
TFIL 1000 L 4
MIPI_TX_DATA_LP_N3 R46 100.0 MIPI_TX_DATA3N MIPI TX CLK LP P 5
MIPI_TX_CLK_LP_N R47 100.0 MIPI_TX_CLKN —_ ]
MIPI TX CLK LP N s
CAD Note: —MELLDAALEELE ] s
Place resistors near FPGA side. R
?Tpal LD DAALE NI ] s
CAD Note: MIPI_TX_DATA LP_P4 R49 100.0 MIPI_TX_DATA4P MIPI TX CMOS RST V8 (——— 4
TP13 Place resistors near FPGA side. TP32
MIPI TX CMOS RST 3V3 (—— -
MIPI_TX_DATA_LP_P1 R48 100.0 MIPI_TX_DATALP MIPI_TX_DATA_HS_P4 R53 150 e
TP14
C MIPI TX CMOS SCLK 1V8 ——, 4
MIPI_TX_DATA _HS_P1 R50 150 —>
(f P33 MIPI_ TX_CMOS SCLK 3v3 > 7
MIPI_TX_DATA HS_N4 R56 150 RS7 MIPI_ TX_CMOS SDATA 1V8,
TP15 TP34 100.0 > 4
= MIPI TX CMOS SDATA 3V3——, 7
MIPI_TX_DATA_HS_N1 R54 150 R55 MIPI_TX_DATA_LP_N4 R59 100.0 MIPI_TX_DATA4N
TP16 100.0 MIPI_TX_CLK24MHz K 19
MIPI_TX_DATA _LP_N1 R58 100.0 MIPI_TX_DATAIN MIPI_TX_GPIOL > 4
3.3v MIPI_TX_GPIO2 > 4
'l' R61 DNI >
3.3V_MIPITX MIPI_TX_GPIO3 >y 4
1.8V MIPI_TX_GPIO4 > 4
CAD Note: 'l' c30 >
Place resistors near FPGA side.
TP19 R64_~ ~DNI DNI n MIPI_TX_GPIOS K1 4
MIPI_TX_DATA_LP_P2 R60 100.0 MIPI_TX_DATA2P c29
TP20 = 36 G4
CAD Note: DNI 35 |36 SP4IG3
MIPI_TX_DATA_HS_P2 R62 150 Place C29 and C30 near J1 connector. 34|35 SP3
1.8V_MIPITX 33 | 34
= =3
31 32
301 31
MIPI_TX_DATALP %53
B P21 MIPI_TX_DATAIN 28 gg
27
MIPI_TX_DATA_HS_N2 R65 150 MIPI_TX_CLKP 1 26 | 27
57 MIPT_TX_CLKN 25 gg
24
MIPI_TX_DATA _LP_N2 MIPI_TX_DATA2N MIPI_TX_DATA2P 23 | 24
R67 100.0 MIPI_TX_DATAZN 22 gg
1
MIPI_TX_DATA3P 0 | 2L
MIPI_TX_DATA3N 9 20
5 19
MIPI_TX_DATA4P 7118
MIPI_TX_DATA4N 6 ié
1.8V 3.3v - i 5
3\ Pull-up Options for MIPI TX MIPLTX_CMOS, RST 10 > 115
MIPI_TX_CMOS_SDATA 14
MIPI_TX_CMOS_SCLK 213
R68 R303 MIPI_TX_CLK24MHz 112
DNI DNI 1.8V 3.3V MIPI_TX_GPIO1 R273. DNI ~_MIPI_TX_GPIOL_IO 0 ié
r MIPI_TX_GPIOZ_IO
_TX_ R2Q(ADNI T 2 B
MIPI_TX_CMOS_SCLK_1v8 R29, DNI MIPI_TX_GPIO3 R275. ADNI__MIPI_TX_GPIO3_IO 8
R308 R309 MIPI_TX_GPIOZ R275 .~ \DNI MIPI_TX_GPIO4_IO Z
MIPI_TX_CMOS_SCLK_3V3 MIPI_TX_CMOS_SCLK MIPI_TX_GPIO5_IO
_TX ¢ _SCLK R302 A ONI _TX ¢ = DNI DNI _TX_ R2/ A ADNI T X °
4
3
1.8V 3.3v 2 G2
o *— 2 SP2
MIPI_TX_CMOS_RST_1V8
A | TX_ _RST_ R3L DNI e—141 sp (-CL
MIPI_TX_CMOS_RST_3V3 R3L DNI MIPI_TX_CMOS_RST_IO
R305 R306 AN
DNI DNI
FFC_CONN_1x36
c28
MIPI_TX_CMOS_SDATA_1V8 R30 DNI Altera Corporation, 301, Bibo Rd #888, Shanghai, China, 201203
DNI D Copyright (c) 2015, Altera Corporation. All Rights Reserved.
MIPI_TX_CMOS_SDATA_3V3 RI0A DN MIPI_TX_CMOS_SDATA A A
= MAX 10 FPGA 10M50 Evaluation Kit (6XX-44364R)
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MIPI CSI-2 RX D-PHY OV10640

CAD Note: CAD Note:
Place resistors near FPGA side. TP67 Place resistors near FPGA side.
R71 100.0 TP57
0OV10640_CLK_LP_P R72 100.0 R
OV10640_DATA LP_P3 0OV10640 CSI-2 RX Interface
0OV10640_CLK_HS_P l
OV10640_DATA_HS_P3 0OV10640 CLK HS P D> 8

0OV10640 CLK HS N D> 8

R75 c31
200 100 pF R76 c32 OV10640 CLK LP P
I 200 100 pF > ¢
OV10640 CLK LP N —> s
0V10640_CLK_HS N . s
0V10640_DATA_HS_N3 B M
TP68 TP60 WAJ__D » 6
R78 100.0 0V10640_DATA LP_N3
R77 100.0 OV10640 CLK LP_N OV10640 CMOS RST ] @
CAD Note: OV10640 CMOS SCLK
Place resistors near FPGA side. TP63 <:I 4
OV10640 CMOS SDATA > 4
R80 100.0 OV10640_DATA _LP_P4
CAD Note: OV10640 24MHz
Place resistors near FPGA side. TP45 l :>> 8
0V10640_DATA_HS_P4 OV10640 GYRO INT
R79 100.0 0V10640_DATA _LP_P1 > «
R82 OV10640 G RDY
4
l o —>»
0V10640_DATA HS_P1 OV10640 XM INT2 > 4
OV10640 XM INTL
R81 ——» 4
200 OV10640 FSIN
R84 c34 SO
200 100 pF
R83 c33 0V10640_DATA_HS_N4 32
200 100 pF TP66
%3813  spatod
0V10640_DATA LP_N4
= R85 100.0 ) DATA LP | gi 3 ops|CB
0V10640_DATA_HS N1 33| 34
e 0V10640_FSIN T 32|33
OVI0640_XM_INTL 31 | 32
R86 100.0 0V10640_DATA LP_N1 OVI0640_XM_INTZ 30| 31
18V 1 29| 30
0V10640_G_RDY 28 | 29
OVI0640_GYRO_INT 27 | 28
OV10640_24MHz R4 . DNI OVI0640_24MHZ_10 26 | 27
OVI0640_CMOS_SCIK 25 | 26
OVI0640_CMOS_SDAT) 24 | 25
T 537 24
CAD Note: R89 22|23
Place resistors near FPGA side. P50 2.0K 0V10640 DATA_HS_N4 1 gf
R92 OVI0640_DATA_HS |
R87 100.0 0V10640_DATA _LP_P2 RO1 20K 0V10640_CMOS_SDATA 920
2.0K 0V10640_DATA_HS_N3 8 |19
0V10640_CMOS_SCLK | _HS_P 7118
0OV10640_DATA_HS_P2 6|17
0OV10640_DATA_HS_N2 5|16
0OV10640_CMOS_RST | _HS_P 4|15
R88 4
200 0V10640_CLK_HS_N 2|13
OVI0640_CLK_HS_P 1 ﬁ
0
0OV10640_DATA_HS_N1 ;0
— 8
R90 c35 18v 7
200 100 pF T__R246. A0 1.8V_0V10640 6
33V 1 5
c171 R247 . A0 -3V_OV10640 4
1 23 G2
0V10640_DATA_HS_N2 10uF canl 12 SP2 &1
TP54 1 SP1
= 10uF
R93 100.0 0V10640_DATA LP_N2 L
CAD Note: =
Place capacitors near J2 connector. FFC_CONN_1x36
Altera Corporation, 301, Bibo Rd #888, Shanghai, China, 201203
Copyright (c) 2015, Altera Corporation. All Rights Reserved.
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CAD Note:
Place resistors near FPGA side.
R95 100.0 0OV5640_CLK_LP_P
0V5640_CLK_HS_P l
R96
200
R101
DNI
0V5640_SDC
R97 C37
200 100 pF 0V5640_SDA
0OV5640_CAM_RESETB
OV5640_CLK_HS_N
] 0OV5640 CSI-2 RX Interface
R10: 100.0 OV5640_CLK_LP_N
AN 0OV5640_CAM_PWRON
OV5640 CLK HS P :>> 8
OV5640 CLK HS N :>> 8
QVS640 DATA HS PII2] > 5
CAD Note: QV2640 DATA HS NI12) :> 5
Place resistors near FPGA side.
OV5640 CLK LP P > 6
R103 100.0 OV5640_DATA_LP_P1 —OVSG0 CLKLPP
l 13 OV5640 CLK LP_N :> 6
OV5640_DATA_HS_P1 0OV5640 DATA LP P[1:2 > 6
OV5640_DATA_HS_N2 —[—I——D
R104 OV5640_DATA_HS. P2 211 QV5640 DATA LP N[1.2 —> s
200 2 >
213
OV5640_CLK_HS_N 4 0OV5640 CAM_PWRON
33V OV5640_CLK_HS P g — ] 4
OV5640 CLK24MHz
0V5640_DATA_HS_N1 ; — e ] W
R105 C40 OV5640_DATA_HS_PT 0OV5640_SDC :
200 100 pF ?o OV « 4
R248 0OV5640_CAM_PWRON OV5640 SDA
0 OV5640_CLK2AMHzZ u — < 4
OV5640_SDC 0OV5640 CAM RESETB
OV5640_DATA_HS_N1 OV5640_SDA 13 — e ] 4
_CAM_RESETB 514 17
3V_OV5640 6|15 17[7g
R106, 100.0 OV5640_DATA_LP_N1 16 18
C173
CAD Note: FFC CONN 1x16
10uF  Place near J3 connector.
CAD Note: =
Place resistors near FPGA side.
R107, 100.0 OV5640_DATA_LP_P2
OV5640_DATA_HS_P2 l
R108
200
R109 Cc41
200 100 pF
OV5640_DATA_HS_N2
R110, 100.0 0OV5640_DATA_LP_N2
itle
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HDMI (VIDEO ONLY)

HDMI TX
HDMI_HPD
v o o _—
HDMI_VIDEO_DINO 62 18 TMDS_CLK_P ca2 ca3 HDMI_VIDEO CLK

n N 61 8? 1_?;%“' [17 __TMDS CIKN 0.1uF 0.1uF HDMI_DDCSDA — ] 8
HDMT_VIDEO_DINZ 607 g HDMI_HSYNC
HDMI_VIDEO_DING 59 gg xos 2L TMDS_DATA_PO HDMI_DDCSCL —_ e 7

~FDMI_VIDEO DIN4 58 TMDS DATA NO__ = = —

- - gg. o4 o 2 ULLERACE = = HDMI_VSYNC 17
HDMI_VIDEO_DING 567 D5 TX1+ 753 TMDS_DATA NI p1_® i © p2_® i © HDMI VIDEO DATA EN _(o—— 7
HDMT_VIDEO_DIN?7 55 ) gs JI;; 7 TMDS_DATA_P2 VDD ND) 106] 105 VDD ND) 106] 105

K 26 MDS_DATA_NZ v/ v/ HDMI_INTR > 7
HDMI_VIDEO_DIN8 54,0 o TX2- _*:—l _*:—l —_—{
~FDMIVIDEO_DING 52 HDMI_INTR
— M VIDEG BINTT 24 D9 inT 22 . A A —HOMLSDA Ty 7
~HADMI_VIDEO DINIT 49 D10 36 HDMI_SDA 101]_102] 0: 104 101] 02| 0: 104 HDMI_SCL
—HDMI VIDEO DINIZ 48| D1l SDA 35— DML SCL —_— 1 7
— M VIDEG DINTT o D12 SCL{-5—TOMIDOeSor— | 201646 ~ o 201696 ~
—HDMI VIDEO DINIZ 46| D13 DDCSDA 33— FDBMI_DBCSCL
—HDMI_VIDEO DINT5 45| D14 DDCSCLy3g——TEC IO
D15 CEC [35 CEC CIK
HDMI_VIDEO_DIN16 44 CEC_CLK
HDMI_VIDEO_DINT 237 D16 5v
HDMI_VIDEO_DINTS 227 D17 4
FDMI_VIDEO_DINTO 217 D18 29 3.3v_DVDD R111 § R112 685110134923
FADMI_VIDEO_DIN20 40| D78 DbVDD_3v 0 0 HDMI 19-Pin Connector
HDMI_VIDEQ_DINZT 39 1.8V_DVDD 18
—TDMI VIDEG DINZZ 58| D21 DVDD 7% 5V_vCC RESERVED_NC
—HDMI VIDEO DINZ3 37 D22 DVDD 57— TMDS_DATA_PO 7
D23 DVDD 57— — — T g TMDS_DATA PO DDC_CEC_GND sV
HDMI_VIDEO_CLK 53 DVDD - - — 57 TMDS_DATA_NO
HDMI_VIDEO_DATA_EN 63 | CLK 12 1.8V_PVDD TMDS_DATA_SHLDO R114,

N 64| DE PVDD TMDS_DATA_P1 4 SDA R115, 2.0K
HOMI VSYNC 59 HSYNC 13 TMDS DATA NI 57 TMDS_DATA_P1 SCL
HOMI TREF 14 VSYNC BGVDD 57 TMDS_DATA_N1 CEC
HOMI_HPD 16 ¥ R_EXT TMDS_DATA_SHLD1 19 HDMI_HPD R117, 10.0K

HPD 15 1.8V_AVDD TMDS_DATA_P2 1 HOT_PLUG_DETECT
»%—3 SPDIF AVDD g —TMDS DATA NZ 37 TMDS_DATA_P2
X MCLK AVDD 55 — 5 TMDS_DATA_N2
5 AVDD TMDS_DATA_SHLD2
X" 1280 TMDS_CLK_P
*—24 251 o5 T 194 TMDS _CLK P
x—g | 1252 EPAD_GND —= 11 TMDS_CLK_N
X*— 1253 TMDS_DATA_SHLD_CLK
9] = RRER]
SCLK : EEEE
X2 LRCLK 5555
PD
ADV7513BSWZ 3[o[5[d
R118 2.0K R119 DNI 1.8V_AVDD =
HDMI Power Decoupling
Note: Note:
Place 0.1uF capacitor near ADV7513 DVDD pins Place 0.1uF capacitor near ADV7513 PVDD and BGVDD pin HDMI_SDA R120, 2.0K 3.3V_DVDD
1.8V L1 10uH 1.8V L2 10uH
1~~~ 2 __1.8V_DVDD T 1~~~ 2 _ 1.8V_PVDD HDMI_SCL RI21\ A A2.0K
HDMI_INTR R12: 2.0K
ca4 ca5 ca6 ca7 cag c49 C50 cs1 I
10uF 0.uF | O.IUF | O.1uF | O0.1uF 10uF 0.1uF | 0.1uF
) Note: ) Note:
1.8V L3 10uH Place 0.1uF capacitor near ADV7513 AVDD pins 3.3v L4 10uH Place 0.1uF capacitor near ADV7513 DVDD_3V pin
1~~~ 2 1.8V_AVDD 1~~~ 2 3.3V_DVDD
c52 cs3 cs4 cs5 c56 cs7
10uF 0.1uF | O.IUF | 0.1uF 10uF 0.1uF
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ON-BOARD USB BLASTER II-1

D sav
5 VBUS_5V
USB MINI-B
U4A
a— 15592 FX2 DN 58 | |0.1uF MAX 1T
FXZ.D_P [ BANK1
o RI2: D us FX2_SCL VCCI0 =33V, FX2_FLAGC USB Blaster Il
D ( b T S ——
5 1 4 Fx2 SDA R123 0 —WAX SOA 10B1_1 10B1_25
GND  vcC 10B1 2 I0B1_26 USB CLK
10B1 3 10B1_27 =1 » s
ow|~|o I0B1 4 10B1 28
FX2_RESETn __ _ _ FX2_PA4
pL00KA A~ R126 X2 RESETD 2 I REsET  WR X Ex2 PBO 10B1 5 10B1_29 = USBRESEM [y 4
TN E— = I0B1_6 10B1_30 EX2 PAS
MAXBLL 10B1 7 10B1 31 = USBWRN [ 4
10B1_8 10B1_32 .
FX2_PB4 FX2_PAO Si510
Wy loB110 loB1 34 FXZ_PRE
. P 33v e e oo CLKsOM MAXI 19
Hyve "oi—smue S el oy
FX2_PE _ _ FX2_PAT ; ;
1 sDA (-8 = R128 20K = 10B1_14 1081738 = Configuration
7 vee 44 FX2 WAKEUP I0B1_15 10B1_39
vCce WAKEUP = I0B1_16 10B1_40
7 — - MAX10_nSTATUS
2 | VCC 29 FX2_FLAGA FX2_PB6 R4 FX2_PA2 —_——» 9
3| VCcC CTLO 30 FX2 FLAGB EX? PB3 10B1_17 10B1_41 [—7
——s= VCC CTL1 37— FXoFTAGE = 10B1_18 10B1_42
5 1 Vec Crip PR —Re At I0B1_19 I0B1743 [-1a— X2 PA3 MAXIO CONF DONE ™% o
S { ominus RDYO .—pml e it 4] :85%’32 I8§H‘5‘ o }
n — -
C e DPLUS RDY1 p2——2e2E = 10B1_22 I0B1_46 Sf MAXILCONF DONE %, 18
USB_CLK FX2_FLAGA 10B1_23 10B1_47
mm—lg IFCLK cLKkouT 24 = 10B1 24 10B1_48 %31
W_‘,' XTALIN 10B1_49
= XTALOUT
FX2_PAQ FX2_PBO USB_CLK 0__FX2_PDO
2 32 Pao PBO (12 2 5 K11 loBu/GCLKO ToK S T%7FD Flash
T PAT 55 PAL PB1 55— FX2 P2 ————=————" I0B1/GCLK1 DI o FX2PD3
O PA——— 35 PA2 PB2 | 5T———FxXoPE3 TDO [T5—C-USEMAX TVS o FX2PDT
= ] gg v es g; ] e _USB_MAX_ ] FLASH RESETn > 72
TXIPAS 35| PA4 [ ——
FX2_PAG 39 | PAS PBS5 4 FX2_PB6 EPM1270_M256FBGA
FX2_PAT 40 Sﬁ? Sgs 25 FX2_PB7
" 5 Ex2 PDO JTAG Interface
RESERVED  PDO [4g ~
[ v — e E g
15| AGND o o —JACSAFE [
AGND PD3 35— Fx7 POl
PD4 50— X3 PDS
2] o Poe [20 ] JTAG LOCK ] 16
26 51 FX2_PD6 u4D <
%8| G\D 0 o — 14 MAX 1T
[ a1 gmg o7 BANK4
MAX10_CONF_DONE U Y
2 oo 57 FLASH_RESETn oo, .0 FLASH-RESETnWAXT —Utg] 1084 1 (Y°%°=3%ibma 25 [-idix EN5339
GND EXPOSED_PAD - AN — = 10B4_2 1084726 [y X 12V CORE POK
e Fwa< ——— ] 2
CY7C68013A_OFN MAX10_nSTATUS 10B4_3 10B4_27 Mg
—_— - — 10B4_4 10B4_28 [y 12V LED
: ) 10B4_5 10B4_29 e —L2VLIED % g8
B 10B4_6 10B4_30
10B4_7 10B4_31 g
10B4_8 10B4_32
Vlﬁ 10B4_9 10B4_33 —\\yg
VBUS_5V 3.3v Note: Vis | |0B4_10 10B4_34 /775X MAXII_CONF_DONE
Place 0.1uF capacitors near CY7C68013A. vie | 10B4 11 10B4_35 "y77 1.2V_CORE_POK
R133 1Q0K  FX2 WAKEUP vi7 | 1084 12 1084 36 y15
vig ] 10B4_13 10B4_37 [—y74—
c63 | ce4a | ces | ces | ce7 | ces | ceo | cro va4_| 10B4_14 10B4_38 ["y15—
R34 ce2 Ve | 10B4_15 10B4_39 [y7g
01uF | 0auF | 0auF | oauF | oauF | oauF | oauF | oaur 10B4_16 1084_40
JTAG_SAFE
2006 0-1uF Yo 10B4_17 10B4_41 [Y1— s RESET
= = Wio ] 10B4_18 10B4_42 [~yT5—USE-WRn
= - - Wii ] 10B4_19 10B4_43 [y FX2 P05
- W13 ] 10B4_20 10B4_44 [~ X PD7
Wis ] 10B4_21 10B4_45 [~ X5 P06
Wiz ] 10B4_22 10B4_46 [~z FX2 D7
10B4_23 10B4_47 X5 -STRDR
W16 | |0B4 24 10B4_48 [2° =
33v Y7 FX2_SLWRn
3.3V FX2_RESETn Y13 10B4_49 [~y ]
% —=————Wi> | |OB4/DEV_CLRn  10B4 50 [vg TV IED —
R135 1.00K_C_USB_MAX_TCK 2 =5~ |OB4/IDEV_ OE  I0B4 51 [~
C_USB_MAX_TDO 1207
R136 1.00k_C_USB_MAX_TMS g g 6 EPM1270_MZ56FBGA
C_USBMAX_TDI 9|7 8[15 X
A 9 10
DNI
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vac MAX10 USB Interface
u4B MAX 1T
MAX I BANK3 w_<
BANK2 3.3V MAX10_BYPASSn 1083 1 (vcc|o:3_3\/le3 25 USB_ADDR1 C>> 4
SI5338_INTR = T . = .
I a1 e 2 pane o8 e v o T —
AL | = 2617816 R14 1.00k___USB_SDA > = USB_FULL
MAX10_JTAG TDO ~ALz | /0B2_3 108227 517 I0B3_4 10B3 28 USE EVPTY 4
10B2_4 10B2_28 10B3 5 10B3_29 4
MAXI0_JTAG TDT A B18 USB SCL
10B2_5 10B2_29 I0B3_6 10B3_30 4
MAX10_JTAGEN A B19 USB_SDA 4
TMAXTO JTAG TCK Als | /0B2_6 1082230 55 R140, 100k USB SCL 10B3_7 10B3_31
10B2_7 10B2_31 10B3_8 10B3_32
) JTAG_ AL6 B3 USB OEn 4
10B2_8 10B2_32 USB_DISABLEN :'USB D g;
AL7 B4 10B3_9 10B3_33 4
A8 | 10829 10B2_33 [5g 10B3_10 10B3_34
Bpesn el et Rl o
= . EXT_JTAG_TDO _ X
o2 1082 12 1082736 o5 a3y ——= 108313 1083737 —RCMALSEL ] 10
10B2_13 10B2_37 I0B3_14 10B3_38
A3 = 37189 = S 12C_MAXIl_SDA
28V Aa| 108214 10B2_38 &1z R14: 100k USB FULL 10B3_15 10B3_39 USB_ADDRO e O
=+ A& | 10B2_15 1082739 75 10B3_16 10B3_40
Ris7 4Tk oez1e 10e2.40 EXTITAG TMS ST 1083 17 10B3_41
12C_MAXIl_SDA . .
e e 1082 17 10B2_a1 [-S18 10B3_18 |0B3_42 JTAG Interface
RN — Ag | 10B2_18 108242 [—&5 R138 100k USB EMPTY 10B3_19 10B3_43 USB_DATAL
—Ag | 10B2_19 10B2_43 10B3_20 10B3_44
A 3 EXT_JTAG_TDI MAX AGEN
—Bio | '0B2_20 108244 (&7 10B3_21 10B3_45 MAX e Tk X 9
C 10B2_21 10B2_45 10B3_22 10B3_46 1 9
B11 D13 USB_DATAO MAX AG_TMS
10B2_22 10B2_46 10B3_23 10B3_47 o1 9
BI2 D14 USB_OEn MAX AG_TDO
B13 | 10B2 23 10B2_47 BT 10B3_24 10B3_48 MAX AG TDI ] 9
10B2_24 10B2_48 V19 —|____ > 9
D16 10B3 49 /50~ USB_DATA4
10B2_49 I"p5 19B3_50 "wi1g - MAX10 BYPASSn 18
10B2_50 [pg M20 10B3_51 USB_DATAS e GO
108251 (57 I0B3/GCLK2 10B3_52
10B2_52 I0B3/GCLK3 10B3 53
|0B2 53 D8 M(E 19
EPM1270_M256FBGA
EPM1270_M256FBGA JTAG _LOCK > 1
U4E N
MAX I 25v MAX 11 Decoupling
Power
Ja 4
cr1 Tio | GNDINT VCCINT (G171
EXT_JTAG_TCK __ R143 oNE | Mi7_| GNDINT VCCINT 7177 25V :
| D12 gmgm; xggm; D11 T Place decoupling capacitors near MAXII
R14a DNl == y . 3,_:|4_v ) .
1,00k GNDIO VIOl (3% L 7
GNDIO VCCIOL [
14
B GNDIO VCCIO1 (s % O.2uF | 0.1uF
— 23v To | GNDIO VCCIo1 25v
- T GNDIO c T —
GNDIO VCCIO2 S -
usB BIasteETF'Ar(t;)graTmlng Header R145 & R1g6 x gmg:g xgg:gg D. <1J % 3.3v 2.5v 3.3v
m ni C
(uses ode only) Took & 100k 17| GNDIO vCeio2 33v
~is | GNDIO 118
3.3V 3.3V Cg | GNDIO VCCIO3 M7 cra | cis | ce | cmr | cre | cro | cso | can
7 59| GNDIO VCCIO3 (75 £
R147 1.00k USB_DISABLEN 2 EXT_JTAG_TCK_R R148 22.0 EXT_JTAG_TCK C12 | GNDIO VCCIOs M 7g 01uF | 0auF 01uF | 0auF 01uF | 0auF 01uF | 01uF
412 1 EXT JTAG_TDO_R R149 22.0 EXT_JTAG_TDO C13 | GNDIO vcelos 33V
64 3 EXT_JTAG_TMS R R150 22.0 EXT JTAG_TMS Mm1g | GNDIO u10 T
X—g|6 5 JTAG_LOCK_R R151 22.0 JTAG_LOCK GNDIO VCCIO4 ~yi5— % = = = =
0|8 7 EXT_JTAG_TDI R R152 22.0 EXT_JTAG_TDI veeloa i1
10 9 VCCIO4 [y
2X5_100mil Vvecios
EPM1270_M256FBGA
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PMOD, GPIO, LVDS USER 10

sy sy LVDS Termination
us U9
PMODA_I03 PMODA_[04 :
PMOD | é 101 VDD 5 | é 101 VDD 5 Note: Place near MAX 10 side.
—PMODATO6 4| 102 —PMODATOL 4| 102
~PMODAI02__6 |0 ~PMODAI05___6 | O USER_CLKIN_P
—ERREE 6104 anp [ A 61 ioa 6hp [ - . R272 \ A DNI
824013 824013
= = USER_LVDS_PO R153 DNI
USER_LVDS_P1 R154 DNI PMOD
J8 USER_[VDS_NT VY
PMODA_DO R156, 200 PMODA_I00 PMODA_I04 R158 200 PMODA_D4 PMODA D[7:0] & 7
PMODA_DT R157, 200 PMODA_TOT 2 1 7 PMODA_TO5 R159, 200 PMODA_D5 USER_LVDS_P2 R155 DNI C>>
~—PMODA_D R160, 200 PMODA_IO. 2 8 PMODA_IO6 R16 200 PMODA D6 TSER VDS N2 VMV
—PMODA_D R163 200 _PMODA_IO3 293 9 P10 PMODA_07_R164, 200 PMODA D7 —_— 7
= g 1(1) T USER_LVDS_P3 R162 DNI >
3.3V 65 o 1 b2 33V USER_[VDS_N3 M
2x6 PMOD Connector
USER_LVDS_P4 R165 DNI User LVDS 10
USER_LVDS_P5 R166 ot —SERLVDS B8 5
—SERLVDS NS, % 5
USER_LVDS_P6 R167 DNI
3.3v 3.3v USER_LVDS N6 VYV USER _CLKIN P —> s
U10 U1l USER_LVDS P7 R168 DNI
PMODB_I00 PMODB_I06 TSERIVDS N7 YV ]
| é o1 voo |2 | é o1 voo |2 VDS ] USER CLKIN_N_MAX1Q—— ¢
TPMODETIOZ_4 |92 TPMoDE o741 192 USER_LVDS P8 R169 DI
T PMODB_IO2 __ 6 | T PMODB_IO3 6 | W
—OR0Z 61104 GND |2 —ORIOS 6 1o enp |2 — LVDS
824013 824013 CLKOUT_LVDS P R170 DNI
) ) — CLKOUT LVDS P el
CLKOUT LVDS N
39 e —— O
PMODB_DO R17 200 PMODB_I00 PMODB_104 _ R17 200 PMODB_D4
~—PMODB_D1 RL7 200 _PMODB_IO1T 291 7 PMODB_IO5 __R174 200 |
~—PMODB_D. R17 200 PMODB_IO g g PMODB_IO6___R17 200 _PMODB_D6 User 10
PMODB_D R17 200 PMODB_T03 2 0 PMODB_IO7 __R17 200 _PMODB_D
9i opE User LVDS IO
33V 65 o 1 b2 33V 2.5V USER 100:0] > 7
2x6 PMOD Connector J12
2
= = USER_CLKIN_IO_P 1 20 USER_LVDS_P2
USER_CLKIN_IO_N g g USER_LVDS_NZ
USER_LVDS_P0 7 8l71p USER_LVDS_P3
R179 R268 USER_LVDS_NO 9 10 USER_LVDS_N
11 12 |35
2.0K 2.0K 13 14
USER_LVDS_P1 CLKOUT_LVDS_P
—USER_LVDS_NT 15 16 CLKOUT LVDS_N
USER_CLKIN_P. USER_CLKIN_N_MAX10 9|17 181750
14 19 20
3.3v
R180 R269 Header 2x10 (DNI)
1.00k 1.00k = =
User GPlO USER_I00 2 USER_IO5
T USER_IOL 101 102 177 JSER_I06__
= 103 104 =
USER_I02 :83 :83 USER_IO7
T USER_IO:
= 11 109 1010 g = 28V 28V
USER_I04 13 | 1011 1012 =77 USER_I09 J13
1013 1014 P
Note: USER CLKIN IO P USER_LVDS_P5 1207 USER_LVDS_P8
) o i —UsE 3 4
LT is used if external single-ended R_LVDS N5 5 6 USER_LVDS_Ng
Header 2x7 (DNI) clk needs to use on-chip PLL USER_LVDS_P6 7 8[1g USER_LVDS_P4
resource. . —USER_LVDS_N6 9 10 USER_LVDS_N4
USER_CLKIN_IO_P/N is used 11 12 7
for external differential clk input. USER_LVDS_P7 13 14 16
Values of R179,R180,R268, USER LVDS N7 D oshex
and R269 might be adjusted 9 179 20
according to user input voltage. A
Header 2x10 (DNI)
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PUSHBUTTON, SWITCH, LED

User DIP Switch

User LED USER DIPSWITCH MAXII
1.2v_vCCIo
3.3V Sw1 MAXIl_CONF_DONE «
o [l p——y USER_DIPSWO 10.0 NS
D3 GREEN_LED 2 .= “USER_DIPSW1 10.0 12V LED < 15
USER_LEDO X | g USER_LEDO_R  R183 150 3 == USER_DIPSW. 10.0 <
N 7| == “USER_DIPSW3 100
s e
D4 GREEN_LED 1 DIPSWITCH4
USER_LED1 P USER_LEDL R R186 150 =
¢ oN=0 User LED
OFF =1 _
D5 GREEN_LED 7
USER_LED2 g USER_LED2 R R187 150 BOARD SETTINGS DIPSWITCH
]
3.3V
D6 GREEN_LED Sw2
USER_LED3 A\ USER_LED3 R _ R188 150 I p—y USER_DIPSW4 R189 10.0 User Pushbutton
] 2 “USER_DIPSW5 R190 10.0]
3 == MAX10_CONFIG_SEL __R191 10.0 - > 6
D7 GREEN_LED 4 o‘:':':: MAX10_BYPASSH R192 100 e >
USER_LED4 X g USER_LED4 R R193 150
N 1 DIPSWITCH4
= Logic 0 = Device JTAG Bypass MAX10 _nCONFIG > 9
gg;_ol Logic 1 = Device JTAG Enable
3.3V Note: MAX10_BYPASSn is used to bypass
08 GREEN LED the virtual JTAG device provided within the MAX10 RESETn > 9
MAXIl_CONF_DONE WX | MAXII_CONF_DONE_R R194 390 On-Board USB-Blaster II.
NN
[ ]
p11 YELLOW LED User DIP Switch
1.2V_LED A\ 12V_LED R R278 390
[ ]

e pewoy -
User Pushbutton ASERDEOMED e T 4

1;2)/7VCC|O MAX10_CONFIG_SEL [:>> 9

Power LED Sk USER PBO  Ro02 100k MAX10_BYPASSn —> 1

3
4
PB Switch

I
|

B
St
3 USER PB1 _R196 10.0K
4

I
|

PB Switch
5V S]
—h 3 USER_PB2 _R195 10.0K
4

I
|

5V_LED_R R199 1.00k

PB Switch

B
2.5V S,
—‘4-"3 3 USER_PB3 _R198 10.0K
4

PB Switch

1
t

2.5V_LED_R R200, 150

D9 D10
YELLOW_LED YELLOW_LED =

3.3v
é o

3 MAX10_nCONFIG R203 10.0K

S,
—E— 3 MAX10_RESETNn R204 10.0K
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CLOCKING

3.3v
L5
3.3V_SI5338
c82 c83 c84 c8s c86 BLM15AG221SN1
0.1uF | O.IUF | O.1uF | 0.uF | O.1uF 300mA
_l_
L6 1.8V
1.8V_SI5338
Programmable Clock = {/L )
C88  BLM15AG221SN1 MAX 10
yid 01uF 300mA
1 VDD1 [z :
CLKIN_P VDD2
g CLKIN'N VDDO3 - M:» 8
CLKIN VDDO2 -
VDDO1 :
2y 12c LsB VDDOO CKEM Ty s
»— ) FDBK_P
C FDBK_N INTR CLK125M > s c
12C_MAXII_SCL__R206 22,0 12
ScL CLK3B 3.3V CMOS complimentary
12C_MAXI_SDA _R209 22,0 19 CLK3A CLK100M LPDDR2 > 8
SDA 13 CLK125M 3.3V Single-Ended CMOS ——
CLK2B 77
CLK2A = CLK100M LPDDR2 BK > 8
17 =
CLK1B [—7g~ OV5640_CLK24MHz_R R2ALA N0 0V5640_CLK24MHz 3.3V Single-Ended CMOS
CLK1A SI5338 INTR S 16
21 MIPI_TX_CLK24MHz_R RZJY\/DN. MIPI_TX_CLK24MHz =1
CLKOB 55 CIRZAM_R RII A0 CLK24M 1.8V CMOS complimentary
CLKOA MAXII
RSVD_GND |22
Enn |2 CLK50M_MAXIl —> 1
Si5338C-CUSTOM = 12C_MAXII_SCL K 16
12C_MAXII_SDA
16
Notes : >
Use Clock Control GUI to program Si5338 oscillator outputs.
(Defaults 100MHz, 125MHz, 24MHz, 24MHz)
DM385 CSI-2 TX Interface
I2C Address 70 HEX
OV5640 CLK24MHz —> 1
MIPI_TX_CLK24MHz —>» u
3.3v Lo uis
T A 3.3V_SI510 6
14 VDD 4 CLK50M_MAX10_R R215 220 CLK50M_MAX10 3.3V CMOS
BLM15AG221SN1 | C240 R214A 1,00k CLKSOM_EN 2, o &EE 5 CLKS0M_MAXIT R _R216"\" " 22.0 _CLR50M_MAX 3.3V CMOS
300mA 0.1uF
—[—3 GND  NC [P
510MCA50MOO00AAGR
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HOT SWAP and POWER 3.3V
5V
DC Input
J10 5v_DCIN
1
2
A~ 3 [ 5V_MONITOR
DC Input Jack 2.0 mm 5V CAUTION: . .
R217 1 VBUS_5V When NOT using Jjumpers,
=L 40.2K . 4 R~ AN R293. DNl solder R292 for power input from DC Jack,
i 2 b { or solder R293 for USB power.
) Sws 509002115121 3 SOLDER ONLY ONE POWER OPTION,
O3 R2RIA N0 5V LV AND SUGGEST NOT TO USE WITH JUMPER.
I HEADER, 1x3-PIN c220
O | &
1
5.1 47uF
_—0\1\04__ R221
6,
© 20.0K =
POWER SW
EN5329
S3VPOK s =
Hot Swap for DC Plug
u16
FDMC8878
5V_DCIN 1 _5V_MONITOR
2 Notes: €90
R222 0.005 5 3 Place C90 near PVIN pin.
22uF
3.3v
o U1z 33v
Vi ] V2 17 3.3V_POK _ R281L 10.0K
2 4 18v 5v 19 POK
) 507 PVIN 4
2 PVIN xgﬂ; 5 co1 R223 co2 co3
R224 2 R225 R226 & R227_| Co4 | C95 R228 sy EN vour |8 S.00F 0 T 20F
69.8K 60.4K T~ 3V 18 7 - 348K
. 10 100K | 150uF | 22uF $ 1K R279 R280 ENABLE vout
DNI 14 3.3V_VFB
VFB .
w 16y AviN J» B
e R229 =
< o [©) 10
X—5{NC  SENSE+ f 9 ) g 11| TST2 PGND 78.7K
5V_UV VDD SENSE- 2 2 2 c207 R284 co6 12 | TSTL PGND " Notes:
) r s ISET 3 5v_IMON o TS0 o< PGND Place C91, R223 and R229
ov IMON DNI DNI woF| |  SgZg== PGND TP1 = near EN5329QI VFB pin.
TIMER FB ¢ 22222 29 15
INTVCC  FTFF ™ | { + (K 0 | LTTooT AGND
R230 GND PG 2 EEEEEE 28
—) SOURCE GATE - =
20.0 EN5329, =
[TC4218CGN Notes: N Q&
Place C96 near AVIN pin.
= R23 1.00k
_| cor_| coo =
- T co8
0.1uF | 0.1uF R232 R233
0.01uF
20.0K 20.0K TPQZ
Hot Swap Controller Circuit
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POWER 2.5V & 1.8V

EN5329
3.3V_POK ( 20
Notes:
5V 5V_R2.5 u19 Place caps near EP5348Ul. ZTV
LR Vg Vv = T ? 12 PVIN VOUT
vout C213 C211 C251
C215 11
Notes: AVIN 10uF | 220F | 22uF
Place caps near EP5348UL. 2.2uF C212
1
VFB
0.1uF 10
= s ENABLE =
C DI PGND C
33V POK__R2BR A, 0 2.5V_ENABLE AGND
cirs = )
DNI

EP5348Ul1

POWER 1.8V .

Possible adjustment within

15% VID setting by parallel
RC combination.
C105 § R235
DNI 0
sv u20
B 25V 2.5V_CORE 2.5V_VCCA T VeENSE kS 1.8V B
T L7 742792022 R2RBA A0 . 5V R18 _ 141 b VOUT ; ‘ : T

T R236, 0.1 1~ 2 . .
C109
C104 R257 13 C106 | C107 C217 _|C218 _|C219
0

10uF 0.1uF Notes: AVIN
Place C104 close to EP5358.  2.2uF 10uF |10uF DN [oNi [a7uF
4

F E—
VFBINC4 1

B

-

E—
—

C108

AN ————

N

Iy
<
o]
c
B

1.8V_ENABLE

ENABLE

: B 11 Notes:
10 xgg Place caps near EP5358HUI.
C176 9 Q TP4
DNI Vvs2
== *—2 Ne1 AGND |5
- »—1g NC15 PGND [
X—=— NC16 PGND
EP5358HUI =
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POWER 1.2V
3.3v
5V
R239
10.0K
R2RZAND 5V_R1.2CORE Notes:
u21 Place C112, R240 and R243 1.2V_CORE_SENSE 1.2V_CORE
pox A7 1.2V_CORE_POK near EN5329QI VFB pin. T
) R252 19 PVIN R238, 0.01 EN5339
Notes: . C111 DNI 20 PVIN VOUuT 4
Place C111 close to PVIN pin. 2.5V VOUT 5 C112 R240 116 C113 C114 C248 C249 1.2V_CORE POK >
22uF 6 >
R28 0 12\ CORE ENABLE 18| o o xgﬂ 7 15pF ¢ 348K bNi 470F | 47uF DNI DNI
- _12174 14 12V_CORE_VFB
VFB c 1 é
DNI 16 =
R243
C120 10
= e 11 ngg 348K
1.0UF 12 ponD
— Place a 1lp F cap PGND TP6 —
© from the AVIN pin [aYa) 15 -
to AGND pin. $& AGND
oo
EN5339Q] [, Nim " oo =
4 RINIRN &<
' - - 5V 5V_R1.2VCCIO Notes: 1.2v_vccio
T u22 Place caps near EP5348Ul.
R2RAA A0 12 6 T T T T
1.2V_CORE 1.2V_VCCD_PLL RN PVIN xgﬂ 7 }
L8 742792022 c208 § R285 c118 C209 C250 R315
1~~~ 2 . . c115 EET AN
Notes: 5pF 200k 10uF 2.2uF 2.2uF 51
Place caps near EP5348UL. 2.2uF C210
c121 c122 - vep k4 1.2V_VCCIO_VFB
0.1uF 10 T ’ ’
10uF 0.1uF = ENABLE =
= Q TP5 R286
1.8V 5V_RL2VCCIO 2
L oms oW s 200k
i e BBB SN
R241 R242 000000 1 =
Notes: DNI 0 zzz=zz= =
Place the 10uF capacitor close to ferrite bead. oloorletlool<
Place the 0.1uF capacitor close to MAX 10 pin. DS
1.2V_VCCIO_ENABLE
c119
EP5348U1
DI

15

Altera Corporation, 301, Bibo Rd #888, Shanghai, China, 201203
Copyright (c) 2015, Altera Corporation. All Rights Reserved.

D ration. ights Res
A =l A MAX 10 FPGA 10M50 Evaluation Kit (6XX-44364R)
® ize Document Number ev
A3 <Doc> r Al2
ate: Thursday, March 24, 2016 &et 22 of 25
i) i) 1



U1G
Note: 1.9V CORE MAX 10 POWER
According to MAX 10 pin T° B o 3%" U1H
connection guideline vce VCCIO1A [
PCG-01018-1.2, o vce veciola HRE—4 MAX 10 GROUND
"Tie the VCCINT pin to any vce VCCIO1B 71
1.2V power domain if you vee vccioie 1.8V Y
are not using ADC." = ¥§E VCCIO2 R6 i gmg
Therefore, connect VCCINT L. VGO veolo2 FEL _ 1 Y12 | 2\D
L10 7 W2!
to 1.2VTCORE fgr DC or DF i3] vec S o — Ve | GND
production device migration. K11 | VCC VCCIo2 25V v2 | GND
vce GND
1.2V_VCCD_PLL vcelo3 3 Xi GND
7 VCCIO3 [ Uio | GND
VCCD_PLLL VCCIO3 GND
Note: S18 | vccopLLz VCCIO3 (-5 7| GND
S . VCCD_PLL3 VCCIO3 GND
According to MAX 10 pin U16 " 2.3 T16
; 5 ; 2.5V VCCA VCCD_PLL4 u14 T T14 | GND
connection guideline i il VCCIO4 [ & GND
PCG-01018-1.2, R VvCCIoa [T Rig ] GND
"Tie the VCCA_ADC pin H15 | VCCAL VCCIO4 =73 p6 | GND
to any 2.5V power domain Hg | VCCA2 Veeioa Iy p2_| GND
if you are not using ADC, [ mis|vechs vecios 1.2V_vceio pi7 | SND
and do not tie the VCCA_ADC L2V_CORE T17 3
pin to GND." = 2.5V_VCCA vecios [rir 1] S
Therefore, connect VCCA_ADC d; VCCINT VCCIO5 32 z GND
to 2.5V_CORE for DC or DF 25V VCCA VCCA_ADC VCCIO5 [N71g 5| GND
production device migration. - R267 DNI VCCIO5 1.2V VCCIO gmg
ADC_VREF Ho ADC_VREF VCCIO6 17 T L GND
= 17 L21
vecio [ e LI Qo
Note: G5 Anaing VCCI06 (e L3 1 Gho
i . ANAIN2 VCCIO6 337
For ES device, connect ADC_VREF to NC VCCIO6 -1
when not using external voltage reference. — VCCIO6 H16 33v = 13
For DC/DF production device, ADC_VREF = G14 T %35 | DNU
pin is migrated to VCCA according to MAX VCCIO7 7513 REFGND
10 Errata. VCCIO7 512
VCCIO7 [Fig = TOMS0DAF484
VCCIO? |15
VCCIOo7 3.3V B
G11
vceios (15
VCCIOs (75
VCCIO8 [Fy1
VCClOo8
10M50DAF484
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Notes:
1.2V_CORE Notes: 1.2V_VCCD_PLL Notes: 1.2V_VCCIO Place 100uF near LPDDR2 or between LPDDR2 and MAX10.
Place capacitor near MAX 10 pins. Place a 0.1uF capacitor close to each MAX 10 VCCD pin. Place 1.0uF and 0.1uF capacitors close to MAX 10 VCCIOS5 and VCCIO6 pins.
221 222 223

1.0UF 1.0UF 1.0UF

0.1uF 0.1uF 0.1uF 0.1uF

C232 C194 C149 C233 C234 C235 C236
DNI 1.0UF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF

1.8v Notes:
Notes:

: 2.5V Place these capacitors close to MAX 10 VCCIO3 and VCCIO4 pins.
Place these capacitors close to MAX 10 VCCIO2. Place one 0.1uF close to MAX 10 VCCA_ADC pin.

2.5V_VCCA Notes:
Place these capacitors close to each MAX 10 VCCA pin.

w

3V Notes:
Place these capacitors close to MAX 10 VCCIO7 and VCCIO8 pins.

C155 C156
C124 C206 C237 C238

C197

—

C239
0.1uF 0.1uF
4.7uF 0.22uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF

Altera Corporauon 301 Bibo Rd #888, Shanghai, Chlna‘ 201203

! D A 2015, Altera_Corporation. All Rights Reserved

= MAX 10 FPGA 10M50 Evaluation Kit (6XX-44364R)
®
ize Document Number ev
A3 <Doc> Al2
ate: Thursday, March 24, 2016 heet 24 of 25
= N i)




QSPI FLASH

3.3v
T
C169 C170  Notes: FLASH RESETn
Place the two caps near QSPI flash <<: 7,15
QSPI FLASH nos 4.7uF 0.1uF Cnes s
n
u23 20K — ] 7
2 =
33v FLASH_DO 1 vee FLASH CLK
FLASH DI DQO 3 FLASH_RESETn — ] 7
T e T
FLASH_D: # .
Ro45 = DOIHOLDY  DNU3 [ —ElASH D02 7
FLASH_CLK DNU4 =7
DNI —FASRCE 16y ¢ DNUS 3
FLASH_CSn 7 DNUS6 73
S# DNU7 7
DNU8 [
vss 2
N25Q512AB3GSF40F

Manufacturer = Micron
PART_NUMBER = N25Q512A83GSF40F

ration. All Rights Reserved
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