Certus-NX Versa Evaluation Board

Rev - 1.1

01 - Title Page

02 - Block Diagram

03 - USB Interface

04 - Bank-0 Configuration
05 - Bank-1 7-Semgent&CLK
06 - Bank-2 PMOD&LEDs

07 - Bank-3,4 DDR3&D-PHY
08 - Bank-5 SGMII GbE

09 - Bank-6 RGMII GbE

10 - Bank-7 Parallel Camera
11 - Soft D-PHY Carmera

12 - PCle

13 - Bank Power

14 - Power Decoupling

15 - Power Regulators

16 - Power Block Diagram

=LATTICE

Lattice Semiconductor Applications
http://www.latticesemi.com/Support

Title

Title Page

Size [Project i Schematic Rev 1.1
B | Certus-NX Versa Evaluation Board Board Rev B

[Date: Thursday, March 18, 2021 | _Sheet 1 _of 16
1




]

Gold Finger

QSPI Flash

Parallel Camera

Ljueg

RGMII-PHY

1*PMOD (2 X 6)

—)
—

gyueg

PCle

BankO

FPGA

BG256

Bankl

(:_:} 7-Segment LED

4:::> USB/ITAG

I2C&UART
27Mhz-D-PHY

Bank2

| 25Mhz-System

12Mhz-FTDI

o

K——> 2*PMODs (2 X 6)

> 8*LEDs

Bank5

Bank3

100Mhz-DDR3

@

@ 125Mhz-SGMII

&

SGMII-PHY

DDRS3 or Soft D-PHY

5*Push Buttons
:: :: A4*Switches

=LATTICE

Lattice Semiconductor Applications
http://www.latticesemi.com/Support

Title
Block Diagram

Size |Project
B | Certus-NX Versa Evaluation Board |5 oro,

Schematic Rev 1.1

B

[Date: Thursday, March 18, 2021 | _Sheet 2 _of 16
1




J2 USB_MINI_B

VBUS_t

5V

FB60

MPZ10055121CT000  pog

Route USB pair 90 ohm impedance

GREEN

VCC_3v3

FB58

VCC_3V3

J_C1
0.1uF

_ch

0.1uF

_Lcs

0.1uF

Lo
T0.1uF

MPZ10055121CT000
C5 c7
—T—4.7uF
VCC_3Vv3 ~ 0.1uF
FB59

MPZ10055121CT000
| cse1 c10
— 7uF
0.1uF

VCC_3v3
o)

0.1uF

VCC_3V3
o

o st: o
z
c

VBUS_5V

c16
18pF

MHI 19—
MH2 X
D35
oo
P 2],
oM 3

VBUS
D+
D-

ESDR0502N-UDFN6

VCC_3V3

VCC1_8FT
[}

c11 C12 C13

0.1uF 0.1uF | 0.1uF

50

12
37
64

ut
FromH Y

VCC1_8FT
[e]

VCC_3V3

49

DM

DP

oo~

_| cse2 C863

R10, 2K

13 10uF 0.1uF

RIS

63

61

93LC56C-I/SN

R2! 2.2K

"o
FTDI_RST JP1
JUMPER
o

X1

N

1 B
1
qr ¢ c17
18pF

7M-12.000MAAJ

12MHz

2MHz

&p

1
JUMPER

VPHY
VPLL
VCORE
VCORE
VCORE

VREGIN
VREGOUT

DM
DP

RESET#

REF

EECS
EECLK
EEDATA

0oscCl

0osco

TEST

FTDI High-Speed USB

FT2232H

AGND
GND

S|
[aYafafaYaRayal
zzzzzzz
[CACXORCRORORO}

ADBUS7

ACBUSO
ACBUS1
ACBUS2
ACBUS3
ACBUS4
ACBUSS5
ACBUS6
ACBUS7

BDBUSO
BDBUS1
BDBUS2
BDBUS3
BDBUS4
BDBUS5
BDBUS6
BDBUS7

BCBUSO
BCBUS1
BCBUS2
BCBUS3
BCBUS4
BCBUS5
BCBUS6
BCBUS7

PWREN#

VCC_3V3

Header 1x8-DNI

J1

PND OB WN

Lé

N
X

Pyl

TCK
TDI

ololon
50| <& | o

ORY O

R15
4.7

VCC_3V3

R16
4.7K

JP25 JUMPER

1 2
TX%7 UER T
JP26 JUMPER

1

DDTXD_UART

22—<<R><DJJART
RXD_UART. . .
losed JP25,JP26 is default setting

10
5

T
1
2!

| UART_ACT

TDO
DTMS

D27

Y

GREEN

SPPROGRAMN

VCC_3V3

X

JUMPER

DscL

DPSDA
FTDI_SDA

2L ATTICE

Lattice Semiconductor Applications
http://www.latticesemi.com/Support

Title

USB Interface

Size

B

Project
Certus-NX Versa Evaluation Board

Board Rev

Schematic Rev 1.1

B

[Date: Thursday, March 18, 2021

of

16

T Sheet 3
1




VCCIO0

c19 18
10ul 1uF
VCCA_1v8
Q FB1

L

U3A
VCCIOO0_IN
D13 1\ ccion PT74A/INITN %_%AMN -
PT74B/PROGRAMN g5 DONE KPROGRAMN VCC_3v3 VCCIOO_IN
3.3v/ PT76B/DONE [10—DONE
R2074, -
1.8V cis R22 A0n_ SPLMCLK Parallel / SPI Config Header
PT76A/MCLK/PCLKT0_0 [-&75 CSSEIN 43 INITN indicator will light
PT78A/MCSNPCLKTO_1 (1400 MOST 10K-DNI PROGRAMN 1 2 FLASH CS if an error occurs during
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ALL Memory controller
buses, clocks, and control

Place Address/Control Termination Resistors as close as possible to Memory Chip U6
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DDR3_DQ Hg_| DQ4
“DDRS DO G2 | 095
B —
DDR3_D0B b7 Da7
DDR3_DQ9 c3 | bas
DDR3_DAT0 DQ9
DDR3_DQTT c2 | bato
DDR3_DQT. A7 batl
DDR3_DAT3 A2 | DQ12
—DDR3 DO ps | DA13
—DDRI DO A3 | DQ14
—DDR3DOSU _______F3 | D15
—DDR3 DUSUF ________G3 | LD@S
TDDR3DOST _c7 | LDas#
i3 B7 | UDAS
ubas#
DDR3_A
WH A0
i — W A
B —
TDOR3 A P | M3
DR B3| A
DOR3_AG RE | AS
DOR3 / R2 | A6
DOR3 / T8 | A7
DDR3. R3 | A8
DDRI_ATO 7] A9
DDR3ATT R7| Al0/AP
DDRZ AT N7 | A1
T3] A12/BCH
DDR3_BAQ Xz |

z
&

BA1
BA2

I
CBA; Csi C&icsLL Csi Csi C9i c9i c9

O.1uF | 0AuF | 0uF FNF O.1uF | 01uF | 001F| 0.01UF|  0.01UF
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|| cs5
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o1 u3D & FPGA VREF traces must be 50 Ohm Not;- chate chfgerentlal pair 3 Ko
vceio3 PEsAA/PcPL;SB/UP/éTES ;//:gg gzg B DDR3_D06 B Transmission lines DDR3_DQSO0/#,DDR3_DQS1/#,and DDR3_KO/#
Bank3 PBSBA/ADC_CP7 ; 332}38 3
ca8 49 X
PBS6B/ADC_CN7 VCC_1V5
Jour o 1.5V (DDR3) PBSBAPCLKT3_1/ADC_CP6 ¥ ggggg T S MEMORY DEVICE TERMINATION for ADDRESS/ CONTROL SIGNALS -
- PB58B/PCLKC3_1/ADC_CNG DOR3 DOS0 i i
1.2V (D-PHY) PROTAADC CP |2 LR Termination
PBEOB/ADC_CNO [ DOR3 DQ0 at end of line  memory U6 Pin
= PB62A/ADC_CP10 [ DDR3_DQ. :
PB62B/ADC_CN10 BOR3 DO VIT X2 X1
PBE4A/ADC_CP4 DORI-DaT VAVAWVAN,
PBG4B/ADC_CN4 = L
PBGBA/COMP1IP SLVS_1P
PBEBB/COMPAIN 'SLVS_IN X1 needs to be matched length
PBEBA/ADC_CP8 [ SLVS_3P for all traces
PB68BIADC_CN8 [p: DDR3_DWIT SLVE 3N
PB70AICOMP2IP DDR3_DATT DDR3_VTT DDR3_VTT
PB70B/COMP2IN —
PB72A/PCLKT3_2/ADC_CP13 SLvS_cP
PB72B/PCLKC3_2/ADC_CN13 iz DOR3 DQTT SLVS_CN t t t
PB74APCLKT3_3/ADC_CP14 [~\1z—DDR3 DOTs—————
PB74B/PCLKC3_3/ADC_CN14 (g —DDRI DOST 64
PB76AICOMPIIP 75 2
PB768/COMP3IN 7> uF
PB7BA/ADC_CP11 [y
PB78B/ADC_CN11 |37 —— R102
PBBOA/ADC_CP12 [T1g é DIP_SW3 —
PBBOB/ADC_CN12 [~i5 DIP_SW1 =
PBB2A/ADC_CP15 [ {75 —DDRI DT
PB32B/ADC_CN15 |15 DDR3_AO0 9.9
BB4A [yirs DDR3_WE#
3.2 DDR3_A1
J W DDR3 A2
LFD2NX40_BG256 < DDR3 A3
DDR3 A4
DDR3_AS
DDR3 A6
DDR3 A7
DDR3 A8
DDR3 A9
vccwoa U3E
R FPGA VREF DDR3_A10
vccioa R DDR3 A
DDR3_A11
st 5 PB1BAPCLKTA. 3 -o3—DR DIP_sW4 L By =
Bank4 raigsPcLKCa 3 = DDR3_A12
T00F PE2OA SLVS_2P s S
F 1.5V (DDR3) e DORTATT SLVS_N DDR3_BAO
1.2V (D-PHY) F52A oA DDR3_BAT =
R:
PB24AIPCLKT4_2
2 [p4 DDR OAUF | OAUF | OAUF | OAuF | O.1uF | O
PB24B/PCLKC4 2 [ DDR3_RSTH C71 | [ 180F DDR3_BA2 ! ! . . !
B26A [ DDR3 A6 1
PB26B I DDR3_AY RiQ4 DDR3_CAS#
PB28A ; DORT ATZ
PB28B DDR DDR3_RASH#
PB30A DORS WEF
PB30B [~ DDR3_A8
PBI2A 5 DDRIAT
PB32B "o DDR3 CS0¢F
T o R a—
PB34B [Ng— DDR3 BAU
PB36A "Ng—— DDR3.ODTD
PB36B 77 2 3 8
PB38A [ SLVS_0P gy O o 5
T DDR3 KD SLVS_ON 3 S =4
PB4OAIPCLKT4_1 <715 DDR3 KOF S < S
PBA0B/PCLKCA_1 [ DORT BAT
P DDR3_ATO
PBA2B DORS RASK
PB44AIPCLKT4_0 DOR3 CED
PB44B/PCLKCA 0 [7g
PBAGA [N10 AV
2 =
O S| VCC_1V5

205,

DDR3_CAS# K
DDR3_KO J7 | CAS#
DDR3_K07 K7 | CK
DDR3_CED Ko | CK#
DDR3_CS0¥ 2| CKE
DDOR3_DNO E7 | CS#
DDR3_DMT D3 | LOM
DDR3_ODTT ubM
DDR3_RASH J3 ] ooT
DDR3_RSTH T2 | RAS#
DDOR3 WEF, L3 | RST#
= WE#
2Q0 18|
B NC_J1
NC_L1
3 NC_J9
@ NC_L9
— X NC_T7
- %—"— NC_M7

NC_T3/A13

MT4TK64M16TW-107:J

—

1000pF-0402SMT

Tk o

o [a e

PWRPAD

TouF | [

10uF
0.1uF_||C95

1

VCC_1V5
DDR3_VTT
5 B 8 & & & B B B B [ | EEF EEEFEE |2
3 B B |2 e 2 = e 2 e 2 = R I = P I =
I TR S SR R TR TR R R R T T O O TR R S R
DORE VT ER I T = R N - S - N N - S T S - S = O = = T O =S = S = N N - S - 5 8 7 #g 8
s B B EEEEBEEEBEBEEBEEEIEBEBEE S 8 8 838 3
S EREEREREBEEEREERRBEEERERBERLETEE I - R - B
S o o o o o I 6 I bl ool Il 6 & B o 3 S g g2
C160 A0uF
C161 0.1uF C162 0.1uF. s
DDR3_VTT VCC_1v5
MEM_VREF I,
Rio7 " 6T R~ 0N it
66 87 C68 C69 c70
[luF 109
N b
€
4
c72 c73 C74 75 o
&
0.1uF 0.1uF 0.1uF. 01uF a

C168 10uF
VCCTWS c170_| | 0.1uF. c171 0F |

FGA_VREF

. im
Riz2” Y OBNT R4 VoM 1"

DDR3_K0
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VCC_3v3 VCC_3v3
SGMII_VDDIO
I 3 8 VCCA 2V5_PHY
| |
VCCIos = = b=
\s U3F 5 H = @ R349 R343
vecios P3__ SGMI_FPGA RXP SGMII_MD0_P 2 2 | D1Q 22K 22K
c178, 179, PB4A/CDR_RXPO/VREF5_1/ADC_CPO/COMP1P "3 SGMIT FFGA RXN M MDO_N 127 128 =
PB4B/CDR_RXNO/ADC_CNO/COMPIN (g ——SGWITFPGA-CIRF———— M WOT P 5 P
100F OAUF PBBA/PCLKTS_0/CDR_RXP1/ADC_CP1/COMP2P [—{f—SGWMIT FPGA CIRN GMIT_MDT_N 7|z
PBBB/PCLKCS_0/CDR_RXN1/ADC_CN1/COMP2N (7 SGWIT FFGA TXRF CMITMDZ P o D13 o
PBBA/PCLKTS_1/ADC_CP3 "7 SGWIT FPGA TXN GMIT MDZ2 N 4 D11
1.8v PBBB/PCLKC5_1/ADC_CN3 [{o————To5iiz P———— T 5
— PB10APCLKTS_2/ADC_CP2/COMPIP (i Tosmiz N R2064
- ank5 PB10B/PCLKC5_2/ADC_CN2/COMP3N [—py————To0WHz P VCCA 1V PHY
PBI2APCLKTS 3/ "7 TOUMHZ N D30 D31 VCCA_1V8_PHY -
PB12B/PCLKC5_3/VREF5 2 [————— 768 -
- ate
7498111001-RJ45 18 MMBT2222ALT1G
MMBT2222ALT1G
LFD2NX40_BG256
VCCA_2V5_PHY ) - = -
VCeIos
o
SGMII_PHY_COP C195| |0.1uF. SGMII_FPGA CLKP _ R150, VCC_3V3_GE FB41
17 Ve 3v3 FB40
SGMII_PHY_CON IL SGMII_FPGA CLKN __ R157 Q
C196] [0.1uF MPZ10055121CT000 c|
= 195
ol X6
hok xis
PHY OUTPUT FPGA INPUT o
1 s} EN 125MHz_P
EN > 4 100MHz_P Q
Q 20 c anb® 125MHz_N
SGMII_PHY_SOP ©200] | 0.1uF SGMII_FPGA_RXP N 2 5 100MHz_N N x— L Q!
1" DpoR3_CLK DIS X NG QN GE_CLk DIs z
SGMII_PHY_SON Il SGMII_FPGA_RXN o
C202] [0:7uF [125MHz_LVDS
= 00MHz_LVDS
= ) |
fe]
SGMII_PHY_SIP €184 [0.1uF SGMII_FPGA_TXP
SGMII_PHY_SIN cwss{ }GwF SGMII_FPGA_TXN
3
VCCA_2V5_PHY
SGMII_VDDIO %
R203 100 207 208 210 211
us VCCA_2V5_PHY SGMII_VDDIO
25 3 VCCIOg_IN FB8 uF WF [P fluF
567 TX.D3 VDDAZPS [~ SGMII_MDIO_CLK R204 Q
TX D2 VDDA2PS SCMILMDIO_CLK éé [ MDIO 1 MPZ10058121CT000
SGMII_PHY_SIP 27 TX D1/SGMI SIP SGMII_MDIO_DATA
- - SGMII_MDO_P
28 | 1X DOISGMICSIN ; VD07 226_[221_[c2zs
R205 . 100 2 | oy ok 4 E 1uFEOuF frur
= 32
X—"+ RX_CLK Q VCCA_1V_PHY
el e B RX_DO/SGMII_COP :
T_PHY 34 L K
o v S0P RX_D1/SGMI_CON VCCA_1V8_PHY 236 238 240_[c241 237_|c243 214_[c210_[c874_[c218 220_{c216 217222 H
35
SGMII_VDDIO RX_D2/SGMII_SOP
A 3 | R -Da/samSon RIS |12 R20STA A 11k 1% I som_phy orve WF o fioF 1uF fluF 10F [tuF hour wF  fuF  potuF hor— fo.uF e btuF
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SGMIRST_N> 3 | meeer 2.2K 2K ABM3-25
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JTAG_CLK g—\/\/\,—“\
44 = 21 1 .01uF 1
R, 22K INTIPWON TG 100 |21 ouF [k k- potus T -
2ot o s |55 LATTICE
U8_PWD -
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2
VCCIO6 u3G
J4 He RGMII_TXDO VCCIOB_IN RGMII_VDDIO
Yelellely PL24AEIO [ RGMITTXDT
PL24B/EIO =
c252 253 H4 RGMIT_TXDZ T
3. 3V/ PL26AJEIO |7 RGMIT_TXD3 hes
10uF 1uF PL26B/EIO I} PMOD2_1 MPZ1005S121CT000 [9269 [9270 268 _Ic_272Jc_273
1.8V PL27AED | PMOD2 2 — i
L27B/EIO [ OuF [tuF  [0.01uF uF 1uF o
== PL30A/PCLKT6_O/EIO |- RGMIT TRCTRC KSGMII_CLK_OUT J50
- PL30B/EIO [ RGMITRXCIK
PL32A/PCL§‘LI'§Z,Q;E:8 J2 RGMIT_RXCTRC RGMII_MDO_P 1=
KT _____RGMIT CLK OUT __ [3 [9 E RGMI_MDO_N 1)
PL34A/PCLKT6_2/EIO RGMIT RXDO _[czrs_[care o71_Lsr2 RGMIT_MDT_P 2 2
L34B/EIO | RGMIT_RXDT uF pAuF HuF  p.1uF RGMIT_MDT_N 39
Bank 6 rLssaeo RGMIT_RXDZ RGMIT_MDZ_P 4%
PL36B/EIO RGMITRXD3 t —MDZ_| 5
PL3BA/EIO PMOD2 7 = RGMIMD3 P 7 |6 &
PL38B/EIO [T R2083 75 RGMIL_TXCLK RGHITMD3_N iz
PLA0AJEIO - R2077 22__RGMIT_MDIO_CLK $3
PL40B/EIO RGMIT_MDIO_DATA %%
gtgggg:g 2 RGMIT_RST_N RGMII_PHY_D1 100
PL44AEIO (':311 T > §§GMII7MD|07DATA . > - - - o 7498111001-RJ45
e STl
5 PNMODZ_8 - 290 [C291 |C203 [C289 295 [C296
PL46B/EIO [my3 PMOD2_7 208 |
PL47AJEIO T3 PMODZ_6 OuF [luUF  [luF  [0.01uF L1UF [luF !
PL47B/EIO N7 PMODZ 5 7K VCCA_2V5_PHY
PL49AJEIO N7 PMOD2 3 T -
PL49B/EIO = 7K =
208 [C299
B - AUF fIuF
LFD2NX40_BG256
VCCA_1V1_PHY
RGMI_VDDIO U9 VCCA_2V5_PHY
2 VDD1P1 29 2
71| VDDIO VDD1P1 725 Ezm [3282 [3287 Ezso [3285 [3285 Ezse lgzsa
VCCA_2V5_PHY 57 | VDDIO VDD1P1 [~5g VCCA_1V8_PHY
VDDIO VDD1P1 RGMII_PHY_D1V8 FOuF FuF FuF quF FuF F.1uF FUF F.1uF
4 | vooazes VDDA1P8 | 1
VDDA2P5 VDDA1P8 MPZ1005S121CT000-DNI =
RGMII_TXCLK 40 2 RGMII_MDO_P
GTX_CLK TD_P_A [5——RGMIT MDO_ N
il TD_M_A —
TX_EN/TX_CTRL 5 RGMII_MD1_P
il TXER TD_P_B (& T VCCA_1V1_PHY
%—>=— TX_CLK TD_M_B RGMII_VDDIO A ) ) 9.
RGMII_TXDO 38 10 __RGMIl_MD2 P
RGMI_TXDT 37| 1X.DO TD_P_C 7 ]
RGMITXDZ 36 | 1X.D1 TO_M_C 302 [C303 [c875 [c301 304 [C306
REMITTXDG 35| TX.D2 13 RGMI|_MD3_P R2080 2082 |R2081
‘|| TX_D3 TO_PD _MD3_] FDuF FuF 1uF quF FuF F.1uF
33 TX_D4 TD_M_D 2.2 2K 2K
RGMII_VDDIO 32| 1X.D5 15 R231 .\ AIK 1% |
TX D6 RBIAS |1+
R232 576K . R233 . R49K il e 2 ’
e pobe | L bk
RGMII_RXCTRL &
| gi RX_DVIRX_CTRL STAGCOLR gg R2079, 100 I S 310 |C311 313 314
RGMIL_RXCLK R34 , A 22 ¥ a3 | RXERIGPIO TG S 2 R238 NATKE |1 F-“’F ok F-1“F uF
RGMII_RXDO aa| - 63 RGMII_LEDO ° .
ROMITRXDT 45 | RX.D0 LED_O [ 5 N
RGMIT RXDZ 46 | RX.D1 LED_1 g7 RGMI LEDZ RGMII_VDDIO
ROMITRXDG———47| RX_D2 LED 2 ——
———————5 RX_D3
48 | RX_| 20 RGMII_MDIO_CLK
%29 RX_D4/GPIO MDC [~57RGMI_MDIO_DATA
RGMII_VDDIO %—55-| RX_D5/GPIO MDIO
25| RX_D6/GPIO 60 RGMII_PWD
RX_D7/GPIO INT/PWDN
J—7 RGMII_RST_N
RESET M
COL/GPIO 19 R4
CRS/GPIO X |5
X0
RESERVEDO 2 Rest 22 RGMIl_CLK OUT 2 2 P24
RESERVED1 CLK_ouT — +—— RGMII_PWD 2 1
RESERVED2 65 ABM3-25 Jo pD
RESERVED3 PAD 25 MHz .
lcate 317 =

DP83867IRPAPR

RGMII_LEDO

D34

Y

a a8 VCC_3v3
w w
2 i
= =
2 2
R348
22K
R224 |R225 R226
< < < D12 1.1V
7
D32 D33 ﬁ VCCA_1V1_PHY
O
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O O O
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PMOD2_1 1 7 PMOD2_5
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o
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6 12
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DVDD

TP_AVDD  AVDD TP_lOovDD |OVDD
U3H AVDD
F5 D4 R2084 22 Camera_MCLK
VCCIo7 PL3A/EIO Smera DT CN3
PL3B/EIO a
330 Camera_Db GND1 GND2
1.8V gt:gg:g Tamera D5 M Camera D7 24 | g{vm GND? i 319_[C320 321
1UF Camera DA Tamera D523 | ] - —_— 322 |cazs  [csos
Bank7 PLEA/EIO Camera_D3 Camera_D5 22 | 23 2 [ w = s
PL6B/EIO Camera D2 Tamera DA 21 | 22 3 Camera_TRIG - =] S 5 = ]
PL8A/EIO Camera_D1 Camera_D3 0] 21 4 Camera_FVLD AGND_P A S - =] S
= PL8B/EIO I—F Tamera DO Tamera_D? 20 5 Tamera LVID 2 S
PL10A/EIO Camera_IRIG Camera_D1 19 6 Camera_SClI 10VDD A4 <7 =
PL10B/EIO & Camera_FVLD Tamera_D0 18 7 Camera SDA_ O  DVDD AGND_P AGND_P AGND_P = = =
PLT1A/EIO AM SCL Camera_PCLK 17 8 Camera_INT o
PL11B/EIO Camera TVID > CAM: 16 9 75 TP DVDD  DVDD 10VDD
PL13AEIO "¢ Camera_SCL Camera_MCLK 15 10 7 -
PL13B/EIO Camera SDA 14 1 3
PL15A/EIO Camera TNT 13 12 7
PL15B/EIO FFg——Camera PCIK — il GND3 GND4 [-SND
PL17A/PCLKT7_2/EIO = (FRU_SYNC
PL17B/EIO R
503772-2410 c325_|c326  [c327 244
PL19A/PCLKT7_1/EIO SUSHEUTTONT Y CAM_SDA = P
PL19B/EIO L = Tz
PL20A/PCLKT7_O/EIO SUSHEUTTONZ Y CAM_RST ER E]
PL20B/EIO = S o = 2K
. Re2 0 R = Camera_SCL
AGND_P : ° :
LFD2NX40_BG256
VCC_1v8 10VDD
VCC_3V3
VeC_1v8 R2059 0-DNI
AVDD
249 247 VCC_3V3_GE FB42 u1o 2.8V 10VDD
m ° 8 .
MPZ10056121CT000 Camera STBY 1 8|7 1.8V T 1.5v T
P8 5 45 2 e R2060 0 -
1 2 2 i PUSHBUTTON1 QPBI 1 P2 2 ™ ? PB3 890 ‘3‘ g °
A1 B1 I A1 B1 I 7> PUSHBUTTONS BUGG51NUX-TR
L
Ll . R2Q85_A100 310 B2 R2Q8A_ 100 L oK
430182043816 €333 430182043816 C332 R246 0-DNI
0.1uF 0.1uF =
- = = VCC_3V3_GE
o -
3 gé
VCC_1v8 VCCIOO0_IN © ge
&
] o
48 = g
250 I
S
3
TP7 7K AGND_P  AGND_P w LA ’ ’ ’C E
SW5 7K ? PB2 P6 !}
1 2 PUSHBUTTON2 Sw4 PROGRAM )
Al B 1 2 R251 o6 PROGRAMN
X BV I R2Q86,_A100 A1 B1 ° >
3 4 R2Q8A 100
3078204 A2 B2
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TP_VCCA_1V2_CAM

VCC_1v8 u12 VCCA_1V2_CAM
Q 4 9
3 +1.2V
Ic359_c360 365_[c361_[c3e2 1 A
R263
1uF [10uF RP115H121D/SOT89-5 | 2uF AuF [10uF
10.7K-DNI
P21
U12_DIS
o
vis TP_VCCA 2V8_CAM
VCC_3V3_GE FBA4 VCCA _2V8_CAM

4
[R268,, 47K, 3
lc367_lc3es

MPZ10055121CT000
370_Ica71_lcar2 +2.8V

FNF fouF RP111H281DISOTS b prur o 500 mA
} 1 b }
VCC_1ve VCCA_1V8_CAM
T R2070 0-DNI FB67 T
MPZ10055121CT000
vie TP_VCCA_1V8_CAM
vee 245 FB4S VCCA_1v8_CAM
4
Vdd - Vout MPZ10055121CT000
R277, 47K, 3 o
CE Vib
lcas1 Lsez z Law LSBA lcass +1.8V
UF - [10uF RP111H181D/SOT895 ] 2uF ruF 10uF 500 mA
1 b }
e TP_VCCA _1V05_CAM
vee_1v8 VCCA_1V05_CAM

2 v vour
286 3 -
391_Lc3o2 cEZ W

1uF fIOUF  RP111H101D5-FE/SOT89-5

+1.05V
500 mA

20F 0.AUF fIOUF

7.5K-DNI
.
VCCA_1V8_CAM
VCCA_1V8_CAM
R267
R294 100K
TP9
swe 7K (P
a1 g1 ]2 I CAM_RST CAM_RST MPZ10058121CT000
3 A2 B2 4 R2089, A100 xi0
430182043816 C375 VDD STDBY#
0.1uF

ASE3-27.000MHz-K-T

VCCA_2V8_CAM

D14

A\

GREEN

R2065

VGC_3v3

VCCA_1V05_CAM

VCCA_1V2_CAM

FB46 FB43

MPZ10055121CT000
MPZ10055121CT000-DNI

FRM_SYNC (-

VCCA_1V8_CAM

VCCA_1V8_CAM

SLVS_CN
sLVs_CP

SLVS_aN
SLVS 3P

SLVS_IN
SLVS_1P

SLVS_ON
SLVS 0P

SLVS_ 2N
SLVS 2P

VCC_3v3

VCC_3v3

VCCA_1V2_CAM

VCCA_1V05_CAM

X—5{ Net
éé CLK_N
CLK P
2 DATA3_N
éé DATAT_N
DATAIP
éé DATAO_N
DATA0_P

2 DATA2_ N

CAM_CLK X—50 NC2

CAM_SDA

1

CAM_SCL

VCCA_1V8_CAM

CAV R

CAM_RST

CAM_CLK
GND our [2RRA 2 CHLEE

VCCA_2v8_CAM DGND

AGND_S

R435

<;AGND s

'24-5804-030-000-829+
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VCCA_1v8

PCIeugerdes Bank

C409 220NF-0402SMT __ x1_PERpO
SDO_TXDP Al2

SDO_TXDN AT

A4 xT 1

Ca14 x1_PERnO
1_PETpO _
SDO_RXDP .A1_5L1;FET§U_ 220NF-0402SMT
(Ald I PEO

SDO_RXDN Place caps near FPGA

SDO_REXT |-t e
- el_return
SDO_REFRET | B12 Refreun pll

A9 PCIE_CLKP
SD_REFCLKP

SD_REFCLKN ‘w—

Header_2x1 TP_V1P8_VCCPLLSD
TP_1V_VCCSD
_ B15
N R303) 1 1 0603 vcesp VCCsDo
BLM15EG221SNT ~ 1%’ VY01
c412 ca13 B13
885_|cas4_|ces3 [cass VCCPLLSDO
Z 5
B = HOUF R.2uF .1uF D.0TUF B11
Ref_return_pll & ~ VCCAUXSD
R305 =
R_extis chosen for 85 ohm Difg $76R-04025MT
1%
R_ext
LFD2NX40_BG256
PLL filter with DCR<=0.1 ohm Place PLL series resistor, VCCPLLSD
DC must be <<5% drop across two caps and r_ext right
anti-resonance resistor under underneath the chip on the
worst case VCCA 1v8 reverse side of the board
Header_2x1 TP_V1P8_VCCAUXSD
FB68 -
R306 5 1 0603 VCCAUXSD
BLM15EG221SNT © 1%Y'Y01 *
c423 c424
m m
z =l
g 2
Ref_return_pll 5 ~
12_IN_PCIE
)
VCC_3Vv3 CN2
PRSNTIn AT pRoNT1# +12v B
+12V +12V
 S— ﬁ +12V +12V 3
A5 | GND GND [
307 %26 ] JTAG2 SMCLK [-gg—x<
X—a7 ] JTAG3 SMDAT [g7—X
X—rg| JTAG4 GND
7K A8 B8 PCIE_3V3 1 TP10
PCIE_3V3 a9 | JTAGS 3.3V [gg T O pciE_avs
A0 33V JTAGT [B1g X =
R304 AT1 | +3:3V 3.3Vaux 11X
PCIE_PERSTn <K AR AT2| PERST# WAKE# 577X .
PCIE_CLKP A13 | GND RSVD g3 X Note:
PCIE_CLKN A14 | REFCLK+ GND [B72 x1_PETp0 Closed JP23
200 ‘AT5 | REFCLK- PETPO |5 ST PETAD
«1_PERpO AT6| GND PETNO [ Opened JP23 Board
& T_PERNO 7| PERpO GND
K-DNI XT_PERN! ﬁs PERDD RSN ;8 PRSNT2n 23;22,3 1 PRSNTIn
GND GND
= PCI Express x1 Edge Finger Conn.

B side
A side

X1 PCIe Board Fingers

Primary Component Side (TOP)
= Secondary Component Side (BOTTOM)

All Nets are 85-ohm differential pairs.
The P and N traces shall be <20mil matched in length

PCIe board present

(Default)
Only Using Pcie Power
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1-2 VCCIO0=1.8V (Default)
2-3 VCCI00=3.3V

VCCIOS
VCC_3V3 )

J47

N eleilerg
o}

VCCIOO0_IN VCCIO0
o} o)

1-2 VCCIO3,4=1.5V (Default)
2-3 VCCIO3,4=1.2V

VCCA_1V2_CAM
J16

VCCIO3_4_IN
Q

CON3

C836]
VCC_1V5

2.2uF

VCC_3Vv3 VCCIO1
o (o)

VCCIO4
o)

1-2 VCCIO6=3.3V (Default)
2-3 VCCI06=1.8V

VCC_1v8

VCCIO2

VCCIO6
o)

VCCIO6_IN
Q
c8gt
W
5

N
N

_xl\)(.-)

CON3 VCC_3V3

TP_VCCIOO0 TP_VCCIO1 TP_VCCIO2 TP_VCCIO3

TP_VCCIO5

TP_VCCIO4 TP_VCCIO8 TP_VCCIO7

VCCIO0

VCCIO1

i

VCCIO2

i

VCCIO3

i

VCCIO4

i

VCCIO5

i

VCCIO6

i

VCCIo7

i i

TP16 TP11 TP12 TP13 TP15 TP14
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Header_2x1
VCC_1V_CORE
FB53
R2073 0.1
MPZ1005S300CT000 0603 1%
VCCA_1v8 Header_2x1
R342, 4 0.1
FB18 0603 1%
MPZ1005S121CT000
VCC_1V_CORE
TP_VCCECLK Header_2x1
R206,
FB30 0603
MPZ10055121CT000

VCCA_1v8
o)

FB19

I,i.:_.

22UF &

0603 %
MPZ10055121CT000

‘”W
I
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1

12_IN_PCIE

POWER INPUT

CONN PWR JACK 2.1X5.5MM SOLDER

PJ-002A

Right angle
mount, cable
to board edge

+12V

D44 £
12_0v
SCHOTTKYVISHAY-V12P10 ; j
F1251CT-ND
D46

FUSE BRD MNT 10A 125VAC/VDC SMD

12V-IN

SCHOTTKY/VISHAY-V12P10

J35

3
SCHOTTKY/VISHAY-V12P10

TP_VCG_1V1_PHY

u18 FBs4 VCTA_1V1_PHY
4
vdd - Vout WMPZ10055121CT000
3 o
9_lcso: CE z Vib _lcaoo Ics00_fcs0s +1.1V
R366 . 500 mA
RP111H111D/SOTBSS R2UF DA [10uF
8.2KDNI

R s

Camera and GbE

vcc 2Vs utr

TF VCC_1v8_PHY

vdd  Vout
R359. 47
n
93 H

CE 2 Vi

R364

&

F 1uF [10uF RP111H181D/SOT8 N

23.7K-DNI

VCCA_1V8_PHY
°
MPZ10058121CT000

L J& +1.8V
505_
2 ?ﬂ%;

500 mA

.

GbE PHY

vee. 3va  GE u19

.

VCCA_1v8

VCCA_1v8_PHY
NI FB66

MPZ10055121CT000

TP_VCC_2V5_PHY
VCCA_2V5_PHY
i)

Vdd  Vout
c : W CE 2 Vib
509_[C510 F4

FBS56
YY)
MPZ1005S121CT000
R371 fcs12_fes13_kes1a +2.5V

C511 UF [10uF RP111H251D/SOT895 | 500 mA
VCC_3V3  10uF,25V-1206SMT = 39K-DNI P.2uF P.AUF [10uF
RLMMI 3 vee_3v3
= L .
517 D50 cs18
16V INd448W 220NF-0402SMT
220NF-0402SMT 16V
18 0603
4.7uH-SPD62R-472M 579 1000pF-04028MT C5201000pF-04025MT 4.7uH-SPD62R-472M +33V
+1.8V “‘ 17 “‘ - vt TP_VCC _1V_PHY
- D52 1.35A FB57 VCCA_1V_PHY
135A DFLS220L o 24 19 DFLS220L 41Ved  vour A <
c521 s s 6 33 GE oul MPZ10058121CT000
10pF-0402SMT = —C52410pF-04025MT V3 R376, 47K 3 a
& - ka 5 z & | 526_|C530 CE 2 Vb 532_|cs27_[c53t +1.0V
/3 88 22 8 22 © R379 T .
1.2v/ms 8% 8e 23 8% 1.2v/ms 1uF - [10uF RP111H101D/SOT8S5 | R2uF 0.1uF  f1OUF 500 mA
S Z 3| 1} R S R382"W 1% 6.49K-DNI
5 N = 9 4 =& & C538 C539
22F 6.3V-0805SMT = 3 2 © R386 = R387
22uF 6.3V-0805SMT | 22uF,6.3V-0805SMT > % b4 = < 11.5K 22UF 6.3V-0805SMT 22UF 6.3V-0805SMT !
9 f1% 2 5 1%
o = Freq=10MHz = ) )
Vout = 0.8*%((R381/R383)+1) = 1.81 V 0.8*((R382/R387)+1) = 3.28 V
440
1 2 VCCA_1V
2
F P G ‘ * Header_2x1
_lcsas_Jcsas fcsas R393) 12 0.1
Ve 3va U3 vee_3v3 - 0603 ¥V V1%,
LT3508EUF 2.

1.0V

C549
220NF70402SMT

Header_2x1

Core Power |,

Ja2

C548
10uF, 25V-1206SMT
D56
1N4448W

fassam o1l
603 ¥V V1%

4.7uH-SPD62R-472M

st

DFLszzoL

‘wHﬁ'j

il

.
=
+1.0V Z
1.35A 33 23
R397 424,200 1% gui 8e
VCC_ 1V CORE Wy § g
C565 © x S
1.2vims } } s =3
I hd
C566 C567_22uF 6.3V-0805SMT 10pF-0402SMT R407 1 §
56! 768 =

22UF 6.3V-0805SMT|

— 3
22UF 6.3V-0805SMT| 1%

Vout = 0.8%((R397/R407)+1) = 1.01 V

muon nmzsw

63.4K

GND1

C550
Ds7 220NF-0402SMT
1Nd448W 16V Header_2x1

0603
4.7uH-SPD62R-472M

€552 1000pF-0402SMT

18
g 3.3V
TRACKISS2 I o DFLS220L .

R405

5 lf—m—p

19
poz (R 2 2
& 2 19
28 5 R4011% +3.3V
8% SE 37K 135A
& 5
- £ VCC_3v3
R406
1 CSGSH‘ F;0402SMT 1.2vims.
= 570 cs71
= Ra08
= 115K 22UF 6.3V-0805SMT | 22uF 6.3V-0805SMT
1%

Vout = 0.8*((R401/R408)+1) = 3.28 V

il

2uF fmF HOuF

VCC_1V_CORE
R396

FB61 VCCA_1V

MPZ10055121CT000

443

1 2 VCCA_1v8
L] i

L557

fmF HOuF RP115H181D/SOT895 |

o
2 s
m g
ND
<5
e s

59

A

Lssz Lss 1

1uF 10Uk
23.7K-DNI

E~

L5

.

Header_2x1
R403A A7 0.
0603 V1%

VCC_1v8 VCCA_1V8

FB62

MPZ10055121CT000

25V

vee_av3

cs72
10uF, 25V-1206SMT
cs74 D65
220NF-04025MT 1N4448W
16V

L25

W

B
3
=
El

DDR3

u25 VCC_3v3
LT3508EUF

4.7uH-SPD62R-472M

D68 e
DFLS2200 |

-
=
+25V = | 2 .
1.35A 1 %14 R422 I § g g
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