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1 2 4 5 6
U 04 - FPGA Bank 0
04 - FPGA Bank 0.SchDoc
CLOCK Y3
U _10 - FPGA 10_100 Ethernet PHY U 05 - FPGA Bank 1
10 - FPGA 10 100 Ethernet PHY.SchDoc 05 - FPGA Bank 1.SchDoc
FPGA_ETH RX CLK . FPGA_ETH RX_CLK CLOCK_Y2 C\—
FPGA_ETH_RX_DO > FPGA_ETH_RX_DO
FPGA_ETH RX DI > FPGA_ETH_RX DI
FPGA_ETH_RX_D2 > FPGA_ETH_RX D2
FPGA_ETH RX D3 > FPGA_ETH RX D3
FPGA_ETH RX_ER > FPGA_ETH RX ER
FPGA _ETH RX DV > FPGA_ETH RX DV
FPGA_ETH TX_CLK > FPGA_ETH_TX CLK
FPGA_ETH_TX_DO0 | FPGA_ETH_TX_DO
FPGA_ETH_TX DI <] FPGA_ETH_TX DI
FPGA_ETH_TX D2 <] FPGA_ETH_TX_D2
FPGA _ETH TX D3 <] FPGA_ETH_TX D3
FPGA_ETH TX EN <] FPGA_ETH_TX_EN
FPGA ETH _COL > FPGA_ETH _COL
FPGA _ETH CRS > FPGA _ETH_CRS
FPGA ETH MDC C( | FPGA_ETH_MDC
FPGA_ETH_MDIO FPGA_ETH_MDIO
FPGA ETH_RESET# ﬁ <] FPGA_ETH_RESET#
U _06 - FPGA Bank 2
06 - FPGA Bank 2.SchDoc
CLOCK_Y2
CLOCK Y3
FPGA_MOSI_MISO0
FPGA CCLK
FPGA_ DO _DIN_MISO MISO1 [
FPGA SPI_CS# d
U _09 - LPDDR Memory U 07 - FPGA Bank 3
09 - LPDDR Memory.SchDoc 07 - FPGA Bank 3.SchDoc
FPGA LPDDR DATA < | . FPGA LPDDR _DATA
FPGA LPDDR_ADDRESS < . FPGA_LPDDR_ADDRESS
FPGA LPDDR _CONTROL < . FPGA_LPDDR_CONTROL
U 08 - Power / USB JTAG
08 - Power USB JTAG.SchDoc
FPGA_MOSI_MISO0
FPGA CCLK
FPGA D0 DIN MISO MISO1 ¢ p—-r a_ . e . . L
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U4A

BANK 0

10 LOIp 0 HSWAPEN
10 LOIn 0 VREF
10 L02p 0

10 L02n 0

10 L03p 0

10 L03n 0

10 L04p 0

10 L04n_0

10 LO05p 0

10 LO05n_0
10_LO06p 0
10_LO06n_0

NC

NC

10 L08p 0

10 L08n 0 VREF
NC

NC

10 L10p 0

10 L10n 0

10 L1lp 0

10 L1ln 0

NC

NC

10 L33p 0

10 L33n 0

10 L34p 0 GCLK19
10 L34n 0 GCLKI8
10 L35p_0 GCLK17
10 L35n_0_GCLKI16
10 L36p 0 GCLKI5
10 L36n_0 GCLK14
10 L37p 0 GCLK13
10 L37n_0_GCLKI2
10 L38p 0

10 L38n 0 VREF
10 139 0

10 L39n 0

NC

NC

10 L4lp 0

10 L4In 0

NC

NC

NC

NC

NC

NC

NC

NC

10 L62p 0

10 L62n 0 VREF
10 L63p_0_SCP7

10 L63n_0_SCP6

10 L64p 0 SCP5

10 L64n_0_SCP4

10 L65p_0_SCP3

10 L65n_0_SCP2

10 L66p 0 SCPI

10 L66n_0_SCPO

Bank 0
3.3V

R36
| D4 FPGA HSWAPEN AN

L 4K 87 0402

vy

~
Al —

b

(@)

4CH SMT DIP SW

RP1 A pull ‘ ;
K7 DNP Use Internal Pull Down Resistor I

Resistor Pack Is Not Installed.

wim
N
ANAA——4

L — — |||

= CLOCK Y3 6
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Gl
TEST PAD

GND

G2
TEST PAD

GND
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U4B

BANK 1

10 LOlp 1 _A25

10 LOIn_I_A24 VREF

10 L29p 1 _A23 MI1AI3

10 129n_1_A22 MI1Al4

10 L30p 1 A21 MIRESET
10 L30n_1_A20 MI1AI11

10 L31p_1_A19 MICKE
10 L31n_1_A18 MIAI2

10 L32p 1 _Al17 MIAS

10 L32n 1 Al16 MI1A9

10 L33p_1_Al5 MI1AL0

10 L33n_1_Al4 M1A4

10 L34p 1 _A13 MIWE

10 L34n_1_A12 MIBA2

10 L35p_1_All_MIA7

10 L35n_1_A10 MI1A2

10 L36p_1_A9 MIBAO

10 L36n_1_A8 MIBAI

10 L37p_1_A7 MI1AO0

10 L37n_1_A6 MI1AI

10 L38p 1 A5 MICLKp
10 1L38n_1_A4 MICLKn
10 L39p 1 MIA3

10 L39n_1_MIODT

10 L40p 1 GCLKI1 MIAS5
10 L40n_I_GCLK10 M1A6
 L4lp 1 GCLK9 IRDY1 MIRASN
10 L41n_1_GCLKS8 MICASN
10 L42p 1 _GCLK7 M1UDM
10 L42n_1_GCLK6_TRDY1 MILDM
10 L43p_1_GCLK5 MI1DQ4
10 L43n_1_GCLK4 MIDQ5
10 L44p 1 A3 MI1DQ6

10 L44n_1_A2 MIDQ7

10 L45p 1_A1 MILDQSp

10 L45n_1_A0 MILDQSn

10 L46p 1 _FCS_B_MI1DQ2
10 L46n_|_FOE B_MIDQ3
10 L47p_1 FWE_B_MIDQO
10 L47n_1 LDC_MIDQI

10 L48p_1_HDC_MIDQ8

10 L48n_1_MIDQ9

10 L49p 1 MIDQI0

10 L49n_1 MIDQI1

10 _L50p_I_MI1UDQSp

10 L50n_1_M1UDQSn

10 L51p_1 MIDQI2

10 L51n_1_MIDQI3

10 L52p_1 MIDQ14

10 L52n_1_MIDQI5

10 L53p_1

10 L53n_1_VREF

10 L6lp_1

10 L61n_1

10 L74p 1 AWAKE

10 L74n_1 DOUT BUSY

Bank 1

>
o
e
(0]

FPGA

PMOD1

Pl

FPGA

PMODI1

P2

FPGA

PMODI1

P3

FPGA

PMODI1

P4

FPGA

PMODI

P7

FPGA

PMODI1

P8

FPGA

PMODI1

P9

FPGA

PMOD1

P10

FPGA

PMOD2

Pl

FPGA

PMOD2

P2

FPGA

PMOD2

P3

FPGA

PMOD2

P4

FPGA

PMOD2

P7

FPGA

PMOD2

P8

FPGA

PMOD2

P9

FPGA

PMOD?2

P10

CLOCK Y2

FPGA

ETH

RX CLK

CLOCK Y2

FPGA

ETH

TX CLK

FPGA

ETH

6

RX CLK |12

FPGA

ETH

FPGA

ETH

TX CLK |12

TX D3

FPGA

ETH

TX D2

FPGA

ETH

TX D3

FPGA

ETH

TX Dl

FPGA

ETH

TX D2

FPGA

ETH TX DO

FPGA

ETH

TX Dl

FPGA

FPGA

ETH

TX DO

ETH TX EN

FPGA

ETH MDIO

FPGA

ETH

TX EN

FPGA

ETH MDC |

FPGA

ETH

MDIO

FPGA

FPGA

ETH

MDC

ETH COL :

FPGA

ETH CRS

FPGA

ETH

COL

FPGA

ETH RX ER

FPGA

ETH

CRS

FPGA

ETH RX DV

FPGA

ETH

RX ER

FPGA

ETH RX D3

FPGA

ETH

RX DV

FPGA

ETH RX D2

FPGA

ETH

RX D3

FPGA

ETH RX DI

FPGA

ETH

RX D2

FPGA

ETH RX DO

FPGA

ETH

RX DI

FPGA

FPGA

ETH

RX DO

ETH RESET# [
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FPGA

ETH

RESET#

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

A
PMOD Headers must be placed in line

with 400mil spacing pin 6 center to
following pin 1 center.

FPGA

PMODI1

Pl

+3.3V

T
_T_C87 —T—C88

| 4.7uF 6.3V 0402 | 0.22uF 6.3V 0201

1

4.7uF 6.3V 0402 0.22uF 6.3V 0201

J5

FPGA

PMODI1

P2

P1 P7

DNP

—G J—C98

GND

FPGA PMODI1 P7

FPGA

PMODI1

P3

P2 P8

FPGA PMODI1 P8

FPGA

PMODI1

P4

P3 P9

FPGA PMODI1 P9

FPGA

PMOD2

Pl

FPGA PMODI1 P10

P4 P10
GND GND |
L ¢ VCC VCC

6x2-2.54mm-SMT

(o)) A9} B3N (5] 1\S] Fog
—_
(e

+3.3V

T
_T_C9O —T—C84

| 4.7uF 6.3V 0402 | 0.22uF 6.3V 0201

1

——C9%

4.7uF 6.3V 0402 0.22uF 6.3V 0201

J4

FPGA

PMOD2

P2

P1 P7

DNP

J—C95

GND

FPGA PMOD2 P7

FPGA

PMOD2

P3

P2 P8

FPGA PMOD2 P8

FPGA

PMOD2

P4

FPGA PMOD2 P9

P3 P9

P4 P10

FPGA PMOD2 P10

GND GND |
¢ VCC VCC

6x2-2.54mm-SMT

(o)) A9} EAN| (5] 1 \S] Fog
—_
(e
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FPGA CCLK
FPGA_ MOSI_MISO0

. FPGA D0 DIN MISO MISOI
FPGA SPI CS# |

A
N Allow for trace cut SPI Flash ROM Signal / Pin Equivalences
Place serial termination Mode1=0, Mode0=1 +3.3V C = Clock = Input
resistor close to the FPGA +3.3V DQO = Serial Data In = Input
] DQ1 = Serial Data Out = Output
U4c — R20 R17 R15 S N =CS = Input

BANK 2 R a___FPGA CCLK | GND 4K87 0402 > 100K 0402 100K 0402
RIS CCLK

10 LOlp 2 CCLK |t 22R 0402
I0 L0In 2 M0 CMPMISO |aii>« FPGA MODEQ +3.3V

U2
10 102p 2 CMPCLK |+oib FPGA CCLK . C VCC {

V16 FPGA MOSI MISO0
0 L030 2 ];(3_15?13111_1\/211_3%\411\)41\1450()811 | RI3 FPGA D0 DIN MISO MISOI FPGA D0 DIN MISO MfS(.l BQ? C29 _|_C34

NC Q%( —o
NC T14 FPGA D1 MISO2 | FPGA D2 MISO3

|

ikl

V

S

Hold/DQ3 GND -
W/VPP/DQ2
N25Q128A13BSE40F

10 L12n 2 D2_MISO3 <%}‘2‘ Eﬁgﬁ 11\)420 MISO3 33V
10 L13p 2 M1 |5 RIS 4K87 0402DNP

A
Use Internal Pull Up Resistor If
ig_ﬁig%_g 1(1) ﬁJB ! N Resistor Is Not Installed.

10 Ll4n 2 DI2 % +1.8V {{/12/4\1/(87 0402DNP
NC fagis

NC [epx
10 L16p 2 [

IO L16n 2 VREF |- L8V
Xin/CLK  Xout {P——m

NC kiz=—=— { . To Banks 0, 1
NC V12E i s | - S0 S1/SDA 13 reduce stray capacitance. giggﬁ z% CLOCK Y2

1
7]

N10 3 | Vdd  S2SCL k-2 CLOCK Y3 4
NC [r=——< ST R13

e MllloEi 4.7ug63.i/vo402 [ 0.22uF 63V 0201 451 v O 3

NC e~  — l = GND GND —5 22R 0402 bia
7

NC o = & Vddout Y2 R14
10 L23p 2 Ull GND . I o 1 Vddout v3 -3 |—/\/\/‘ +5V_USB B +3V3 USB B +3V3 USB B +5V _USB B . ZEN056V130A24IIS

10 L23n 2 |[ooma— cdce913 22R 0402 % ﬂ { Vout  Vin
DLZE | 4.7uF 6.3V 0402 |
10 L29p 2 GCLK3 % - 0.22uf 6.3y 9201 — R12 63

o

= = 92 == — R32 — T 2

1O LA 2 GELEC S = GND GND oV 4.7uF 6.3V 0402 0.22uF 6.3V 0201 C4K87 0402  |.22uF 6.3V 0201 © EARTH U
10_L30p 2 GCLKI_DI3 fermd— e — 20R 0402

10 L30n 2 GCLKO USERCCLK |+ L L L o

10 L31p 2 GCLK31 D14 foR3 ECGRUERGIES G Y [

10 L12p 2 D1 _MISO2 | | ~FPGA DI MISO2

ikl

Q
Zh
)

1 X} "
R42 4K87 0402 | ]}
27MHz 12pF 50 Ohm
Ul

R43 4K87 0402

A
Do Not place power or ground
14 planes under device crystal to

(9]

Bank 2
3.3V

I3
— Sl

S2

A
oGtk bis [T I et
10 L32p 2 GCLK29 |oeme— R23 B Us

A
Route USB D+/- as 90 ohm S3

10 L32n 2 GCLK28
— —— 22R 0402
040 CP2102 differential pairs, 45 ohm to GND

BYE
NC "R DNP

REGIN
VDD

+5V_USB B

NC [=ge— 3V X4 133V vBUs &1 . == USBB N

|
7

10 Lalp 2 | — —— ~

10 L41n 2 VREF 1 our  NC % D2 ;_1 == USBB P 3
s, R & I_E N sl 15 D12 5

5

ID
I0 1L43n 2 . VCC PDN - ~ GND
NG <”i1_P87 0.22uF 6.3V 0201 4 | GND GND SUSPEND ﬁ N ESD0402-140 [PESD0402-140\ R44

NC [t — al I DS 1088LU-Gor . SUSPEND WA\VA 0RO 22 4

10 145 2 {ivo— RTS RESET [ S6

10_L46p 2 [t wSB R5230 RXD SOUT " — —— — USB Micro AB
SIN NC [m—x 8 8 8

USB5V0
D-
D+

+
98]

ii
ot

i

<
(@)
@
Zh

10 L46n 2 ol USB_RS232 TXD

NC <H%I76%< UserReset
NC QW SW5 N
10 L48p 2 D7 |ro— SW_PB_SPST 4POS_SMT DSR NC fo=—x Note: USB Micro AB pin
IO L48n 2 RDWR B VREF [¥=— Preferred Switch CTS NC <PD17%< D6 definition corrected in RevC, adde
I0 L49p 2 D3 (ohs— NC fr—x
10 L49n 2 D4 V5 +3.3\; | 2+3.3v NG QD}SH< N/ LED Yellow

I0 L62p 2 DS o B s . NC [
T3 Optional Switch 3 was NC W

S 3 R10 EARTH U
NC pora— 300R 0402

DCD NC <+D15%<

T

4%

10 _L62n 2 D6 Be v removed for Rev B s
10_L63p 2 77— USER RESET 3 | 4 NC 53
10 L63n_2 0 Ne 5 = =

: o
101Gy 2 108 | s +3.3V _—L_C89 EARTH U

R31 ORO

0 Loom 2 DY P03 FPGA INIT R AT 4.70F 63V 0402 R40
— P& PN V3 FPGA SPI CS# e DNP 4K87 0402

IO L65n 2 CSO B = e
=S = DNP[&
GND Use Internal Pull Down If
Resistor Is Not Installed.

GND
GND
GND

30
29
3

XC6SLX9-2CSG324C

GND
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2 5 6
U4D
BANK 3
A
I0 LOlp 3 N4 N ey D, VREF is not required or recommended for LPDDR. It is left LPDDR_Data_Bus
3 : FPGA LPDDR DQO
IO LOIn 3 VREF %P 7 FPGA GPIO LEDI disconnected. FPGA LPDDR DOI FPGA LPDDR DQO
10_L02p 3 |53 RZQ defaults to N4 in MIG 3.6 FPGA LPDDR DO2 FPGA_LPDDR DQI
10 L02n 3 ¥ LPDDR does not support calibrated input termination thus FPGA LPDDR DQ2
L6 FPGA GPIO LED2 L GOt . ; : FPGA LPDDR DQ3
10 L31p 3 <H>M 5 no resistor is required for RZQ, and ZIO is not required. FPGA LPDDR DO4 FPGA LPDDR DQ3
I0 L31n_3 VREF %2 FPGA LPDDR DO14 RZQ and ZIO are left "no connect" no traces should connect TPGA LPDDR D FPGA_LPDDR_DQ4
10 132p 3 M3DQI4 | Q to these pins 0 FPGA LPDDR_DQ5
[0 L32n 3 M3DQI5 | FPGA LPDDR DQI5 ' LG/ LEDIDIE 1D:0(9 FPGA LPDDR_DQ6
—el o T2 FPGA LPDDR DQ12 FPGA LPDDR DQ7 - —
%S—Iiggg—g—ﬁgggg ZEH FPGA LPDDR DQI3 FPGA LPDDR DQS ggi—gggg—ggg [EL i LEDDIE D L ?
— - A i, i,
10_L34p 3 M3UDQSp <H>g% P Re?e)r(\}/?d iﬁ?ﬂ?&% D0 When using the MCB with a Low Power DDR device such Eggi igggg 38?0 FPGA_LPDDR DQ9
10 _L34n 3 M3UDQSn [ Y as the MT46H32M16LFBF-5, the LDQSn and UDQSn pins FPGA LPDDR DQI10
N2 FPGA LPDDR DQI10 FPGA LPDDR DQI1
10 _L35p 3 M3DQ10 [ T FPGA LPDDR DOI1 cannot be configured as user 1Os. FPGA LPDDR DOD2 FPGA LPDDR DQI11
10 L35n 3 M3DQIl1 N Q Q FPGA LPDDR DQI2
10 136p 3 M3DOS | M3 FPGA LPDDR DQS3 FPGA LPDDR DQI3 FPGA LPDDR DO13
S M1 FPGA LPDDR DQ9 A . . FPGA LPDDR DQl4 - —
I0 _L36n 3 M3DQ9 <Hi2 FPGA LPDDR DQO All DDR Signal routing should conform to the PCB Layout FPGA LPDDR DOI5 FPGA LPDDR DQI14
I0_L37p_3 M3DQO <Hi1 FPGA LPDDR DOI Considerations section in the Spartan-6 FPGA Memory FPGA LPDDR DQI5
%8_%;?_3_%;38; ZEQ FPGA LPDDR DO2 Controller User Guide, UG388..
IO_L38E_3_M3DQ3 [ K1 FPGA LPDDR DQ3
10 139 3_M_3LDQS L - LG ILFDIDIR: 1LIDIOR AFor LPDDR, only DQ bitswapping within a data grou
o P I3 3R a1 1l > oy pping group LPDDR Address B
- 10 _L39n 3 M3LDQSn [r2— eserved nternally (DQO-7 or DQ8-15) is permitted TS U
IS 10 L40p 3 M3DO6 BB FPGA LPDDR DQ6 : FPGA LPDDR A0 T ——
=0 e J1 FPGA LPDDR DQ7 FPGA LPDDR Al — —
S 10 L40n 3 M3DQ7 > FPGA LPDDR Al
R 10 L41p 3 GCLK27 M3DQ4 |12 EC/\ DD 1002, HRGLWEEDDRY.2 FPGA LPDDR A2
10_L4In 3 GCLK26_M3DQ5 fooh ggﬁ IR 8815\/1 gg/‘: IR FPGA LPDDR A3
10 L42p 3 GCLK25 TRDY2 M3UDM |z FPGA LPDDR A4
= 70 L42n 3 GCLK24 M3LDM |+ LE0EG 7 LIEIDIDIES JL D) | LB LEIDIDIES ) FPGA LPDDR A5
[0 L43p 3 GCLK23 M3RASN | FPGA LPDDR RAS# FPGA LPDDR A6 FPGA LPDDR A6
10 L43n 3 GOLED IRDY2 M3CASN |k LG JLIEIDIDIE (Cvsy L2067 LIEDDIE 42\ FPGA LPDDR A7 FPGA LPDDR ADDRESS 9
= 770 Ladp 3 GCLK21 M3AS |l FPGA LPDDR A5 EEGATLEDDRS, S FPGA LPDDR A8
IO_L44E_3_GCLK20_M3A6 13 L2/ JURIDIDIES /(6 (086 o JUEDIDIE J20) FPGA LPDDR A9
- — L7 FPGA LPDDR A3 FPGA LPDDR A10 —~ —
10 L45p 3 M3A3 [ FPGA_LPDDR_A10
[0 [45n 3 M30ODT |2 o~ G EDIDIE JU L FPGA LPDDR All
O T T e MEE FPGA LPDDR CK P == FPGA LPDDR Al2 A T EDER A LG
10 L46n 3 M3CLKn |-G FPGA LPDDR CK N == LG/ LADIDIE 1840 FPGA LPDDR BAO
R s R 17 FPGA LPDDR AQ FPGA LPDDR BAI R A LB Bl
10 L4703 M3A]l kil FPGA LPDDR Al - -
10 4% 3 MABAO |2 FPGA LPDDR BAO D2
oL 483‘3‘M3B Al L] FPGA LPDDR BAI FPGA GPIO LEDI 2
= T s | FPGA LPDDR A7
0 493 M3A2 1D FPGA LPDDR A2 LED, Red, LTST-C190CKT, 0603
10 L50p 3 M3WE | E3 FPGA LPDDR WE# LPDDR_Control
10 1508 3 M3BAD |l — b3 FPGA LPDDR CASH __, ppgA LPDDR CAS#
sl T e | FPGA LPDDR A10 FPGA GPIO LED2 % )i FPGA LPDDR RAS# TR TEDD T
10 L5In 3 M3Ad |3 FPGA LPDDR A4 BEG T EDDR W FPGA LPDDR_WE#
— o D2 FPGA LPDDR A8 LED. Red. LTST-C190CKT. 0603 FPGA LPDDR CKE — —
10 L52p 3 M3AS | an A o ’ on G FPGA LPDDR CKE
IO L52n 3 M3A9 fd FPG - ILIEDIDIE: c9 D9 FPG - BEDPR CK P . FPGA LPDDR CK P
10_L53p_3 M3CKE |+ T A ILE TR AR e L —— FPGA_LPDDR_CK N FPGA LPDDR CONTROL 9
10 L53n 3 M3AI2 [ UDQS . £pGA LPDDR_UDQS
IO L54p 3 MBRESET |Et— FPGA LPDDR LDQS | £p54~7 pDDR LDQS
50 154n 3 M3ALL |l FPGA LPDDR All LED, Red, LTST-C190CKT, 0603 FPGA LPDDR UDM FPGA LPDDR UDM
— F6 FPGA LPDDR LDM — —
ig—iggﬁ—g—ﬁgﬂi iFS FPGA GPIO LED3 FPGA GPIO LED3 D10 e ]
— 10 L83p 3 | C2 FPGA GPIO LED4 FPGA GPIO LED4 2 )
10 L83n 3 VREF Gl

XC6SLX9-2CSG324C

LED, Red, LTST-C190CKT, 0603

GND

A
X's are a "No ERC" directive to the Design Rule Checker to ignore rule violations.
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1 2 3 4 5 6
A A
Route USB D+/- as 90 ohm Place 22 ohm series termination D11
differential pairs, 45 ohm to GND resistors close to USB XCVR. ZEN056V130A24LS +5V_USB_A
Pl | : 3
Vin Vout 4
1] |
VBUS 3 . USBA n == R USBAI n E —
D+ <i USBA p . = R 02 ‘ 0.22uF 6.3V 0241
GND == N
5 - - R9 USBAI p
SHD W - —
SHD ——¢ D4 oo 2R 0402 e = z
N PESD0402-1(4\11 PESDO0402- GND Two 0.22 0201 Ceramic Caps are substituted
USBA RA SMT for each Xilinx recommended 0.47 0402
3 Ceramic Caps.
= +1.2V +3.3V
GND +3V3 USB A o
~ - [ e RE RE 1 Al 1
- I I | C45 C58 C49 Cs5 c42
Floating Avec pin 32 was connected C71 C47 C61 | 100uF 6.3V 1206 | 4.7uF 6.3V 0402 | 4.7uF 6.3V 0402 | 4.7uF 6.3V 0402 | 100uF 6.3V 1206 | 4.7uF 6.3V 0402
to +3V3_USB_A for Rev B | 4.7uF 6.3V 0402 | 0.22uF 6.3V 0201 | 0.22uF 6.3V 0201 DNP
A . | U3 AT90USB162-16MUR  o|ai|=|o]|oy|efe = . .
Footprint was fixed for Rev B / ATMEGA162U2 11 (J‘\' gr:\?r GND | | _T_ _T_
1 [ yrary N L <o C48 C50 C37 C43 ——(C35 ——C36 ——C44 J—C39
X2 | 0.22uF 6.3V 0201 [ 0.22uF 6.3V 0201 | 0.22uF 6.3V 0201 | 0.22uF 6.3V 0201 | 0.22uF 6.3V 0201 | 0.22uF 6.3V 0201 | 0.22uF 6.3V 0201 [ 0.22uF 6.3V 0201
| . 2 XTAL2(PCO) SESERE0RR - ! t - - - - - !
+—1'- NC == 5— GND <, i5”2m — —
s QA = = —
A= NC 5 i A z S a GND GND
Cll SV c10 & PC2(PCINTI11) 3 g Diode is used to prevent any
1= & PDO(OC.0B/INTO) &E current backflow from a Parallel IV 133V
1, ]l ~—=— PDI(AINO/INTI) cable connection. '
o8N/ Qaate TplE 25V (tA.40 8 PD2(RXDI/AINI/INT2) g J6 Xilinx Parallel TV Connector e 1
— — — E g TPI +3.3V C23 _l_J—c70
_ _ — — - | 100uF 6.3V 1206 | 4.7uF 6.3V 0402
SHID GND GND 8 & =g (PC1/dW)Reset ——( ) B e - )
- B _EsEe (OC.IA/PCINTR)PC6 —2~ ST PAD
Z 2 é]g 23 2 (INT4ICPI/CLKO)PCT —5 TEEEEE - ol U4E
= oS €T O 3 S(PCINT7/0COAOCIOPBT =5 CCRCICRCRCEG BAS16 RP3 — — . 1 XC6SLX9-2CSG324C ! ! ! |
QFL:JEK)%G‘E (PCINT6)PBS 7 . 4K7 slzlzElel2lelzl=(ElE]s o o e e e o P e 67 38 C40 C80
EEXB 2 (PCINT5)PBS =3 VOARDT S & == ]l il Ll I il il i [ 0.220F 6.3V 0201 [ 0.22uF 6.3V 0201 | 0.22uF 63V 0201 [ 0.22uF 6.3V 0201
BERS5 22 (T1PCINT4)PB4 % ZZEEERE> +33V
R24 0RO 0402 Aarmaae s (PDOMISO/PCINT3)PB3 — FEEEEEEEEEE b b b b X e : ——
FPGA_DO_DIN_MISO_MISOI AAN | <[]l | < EEEEEEEEE SRR Rergegges VCCO_0 el
R25 0RO 0402 olel=1l=]ele OCLLUOLLUOOVLOD Shatitititi il VCCO_0
FPGA MOSI MISO0 } AN s> SSSSS35S3535353535 % VCCO 0
R26 0RO 0402 VCCO 0 33V
FPGA CCLK —AAN R38 ORO 0402 VCCO 0 :
/\/\/\ T
R28 0RO 0402 VCCO 0
FPGA _SPL CSE AN R39  ORO 0402 Eggﬁ %}; g}; TCK a3 —T—csz J_C68
NN ¢ ¢ T™S =" [ 100uF 6.3V 1206 | 4.7uF 6.3V 0402
1P RS ~ ORO0402 | T 220 DO VCCOo 1 ur o b0,
— 1 ANAN = TDI VCCO 1
> R37 0RO 0402 VCCO 1
ANN————— VCCO 1 ¢
| _
HEADER 2/SM . Ece _T_C79 _T_C77 _T_C57 J_C78
GND = | 0.22uF 6.3V 0201 | 0.22uF 6.3V 0201 | 0.22uF 6.3V 0201 |.22uF 6.3V 0201
Boot Program En Not R30 +3.3V +3.3V
a 0RO 0402 HRG SRR V2. PROGRAM B 2 VCCO 2 =
E%ITLSE bllflg R41 R35 0RO 0402 gi55pEND R16 o VCCO 2 b
4K87 0402 Suspend not u;d/\/\ SUSPERD xggg_g
Program Start BTG OIS, A DONE 2 VCCO:2 +3—l§V
) . VCCO 2 I |
S\WN4PB SPST 4POS_SMT %3 Reserved +1.8V C6 C56
A8 SIESIL A0S 4.7uF 6.3V 0402 | 100uF 6.3V 1206 | 4.7uF 6.3V 0402
Preferred Switch D;‘;, <PB empes B 2 VCCO 3 ]éi E u
_I_ e pr— VCCO 3 T
= = VCCO 3
| 2 GND GND - [
K xgggﬁ 11\{4; —T—C69 —T—c51 —T—C81 J—(:59
3. 1 4 00500000060050000000600550058060558288 VeCo_s [ 0.22uF 6.3V 0201 [ 0.22uF 6.3V 0201 ] 0.22uF 6.3V 0201 | 0.22uF 6.3V 0201
L L CRGAGRGRCRCAGRGRCRCRCRGACAGCRCRCAGRGAGCRCACAGRGRGRCACAGRCRCRCACRGRCRCACAGRG L
GND GND GND
e 25 g e Pl =1 ] ) = v e o = 1 o o B R [
A Y L H
Optional Switch 2 was <17 <] 1A el F als =@ als = >
removed for Rev B +1.8V
= —T_C96 J_Cl
GND | 100uF 6.3V 1206 | 4.7uF 6.3V 0402
—T—csz —T—C46 —T—C41 J—C60
| 0.22uF 6.3V 0201 | 0.22uF 6.3V 0201 | 0.22uF 6.3V 0201 | 0.22uF 6.3V 0201
GND
A
+5V_USB A D13 +5VUSB Route in a similar scheme to the example in the data sheet.
2 1
L 4
T T
DFLS130L-7 C72 C73 +3.3V
4.7uF 6.3V 0402 | 4.7uF 6.3V 0402 T
+5V_USB B D16 DNP I I
2 1 = C86 Ca1
GND B4 Uz/ o 522UH coonth 0505 | JuF 6.3V 0402 | 4.7uF 6.3V 0402
DFLS130L-7 Cl D2 ' DNP
VINI Ll & —
o o FBl =~ o
_L _L D1 GND
76 €74 PONDI 512UH 600MA 0805 TL8V
4.7uF 63V 0402 | 4.7uF 6.3V 0402 C4 D3 ~ T
L . VIN2 L2 _W_T
DNP C3 I I
= rGNbs DA C85 83
+3.3V GND 1 | 4.7uF 6.3V 0402 | 4.7uF 6.3V 0402
A2 Al DNP +5VUSB
{ Y = VINLDO! VLDOI = +2_.|§v
——C54 R A3 A4 GND
4.7uF 6.3V 0402 { 0RO g LDOZ WLRCD ! R11
_| DNp ——C53 98 B2 | punt SINK Bl ——C65 681R 0402
— 4.7uF 6.3V 0402 N +1.2V 4.7uF 6.3V 0402
OND —= R34 OR B mopE —= ! =
GND LSS GND ——C66 GND D7
i 4.7uF 6.3V 0402 %LED_Green
+ = .
s GND POWER GOOD LED
4.7uF 6.3V 0402 _|_c2 A
i 4.7uF 6.3V 0402
o +5VUSB L
Allow for trace cut GI:ID
A
X's are a "No ERC" directive to the Design Rule Checker to ignore rule violations.
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LPDDR_Address Bus
FPGA_LPDDR A0 —itaA LPDDR AQ

FPGA LPDDR Al
FPGA_LPDDR_Al
— - FPGA LPDDR A2
FPGA_LPDDR_A2
— - FPGA LPDDR A3
FPGA LPDDR A3
— — FPGA LPDDR A4
FPGA LPDDR A4
— — FPGA LPDDR A5
FPGA LPDDR_ A5
— — FPGA LPDDR_A6
=8 TPGA IPDDR A7
7. FPGA LPDDR_ADDRESS FPGA_LPDDR_A7 55 TFDDR A
FPGA_LPDDR_AS

ok o % I DR
FPGA LPDDR A10

FPGA LPDDR ALl —FpG, TR AL n |
FPGA LPDDR Al2 .

FPG AfLPDDR:B A0 FPGA LPDDR BAO _T_C22 _T_CZ _T_C4 _T_ 3 _T_ okl

1.8V
FPGA LPDDR BA| —LPCA LPDDR BAI U5 1 Cs
[ 100uF 6.3V 1206 | 4.7uF 6.3V 0402 | 0.22uF 6.3V 0201 | 0.22uF 6.3V 0201 | 0.22uF 6.3V 0201 | 0.22uF 6.3V 0201
GND

A
All DDR Signal routing should conform to the PCB Layout
Considerations section in the Spartan-6 FPGA Memory
Controller User Guide, UG388..

MT46H32M16LFBF-32

s
FPGA LPDDR A0 18 a0 223 K&ERY DOo A8 FPGA LPDDR DQI
LPDDR_Control FPGA LPDDR Al 191 a1 > > > § g § § § DOl _B7 FPGA LPDDR DQO
FPGA LPDDR CAs# - FPGA LPDDR CAS# FPGA LPDDR A2 K7.] ‘A5 DO2 B8 FPGA LPDDR DQ3
FPGA LPDDR RaAs# ~— FPGA LPDDR RAS# FPGA LPDDR A3 K8 | A3 DO3 C7 FPGA LPDDR DQ5
FPGA LPDDR W ~EFCA LPDDR WE# FPGA LPDDR A4 K2 i DO4 _C8 FPGA LPDDR DQ2
el FPGA LPDDR CKE FPGA LPDDR A5 K3 ] s DQ5 D7 FPGA LPDDR DQ4
FPGA LPDDR CK p ~FFCA LPDDR CK P FPGA LPDDR A6 11 e DOS D8 FPGA LPDDR DQ6 LPDDR_Data Bus
+ ST FPGA LPDDR CK N ~IFGA LPDDR CK N FPGA LPDDR A7 2] s DO7 7 FPGA LPDDR DQ7 FPGA LPDDR DQO__ rv~\ | ppDR DQO
FPGA LPDDR UDQS —LEGA LPDDR UDQS FPGA LPDDR A8 B g DOS 3 FPGA LPDDR DQ9 FPGA LPDDR DOL _ 1pG2 1 pppR DO
FPGA LPDDR LDOS FPGA LPDDR LDQS FPGA LPDDR A9 HL | o DQO D2 FPGA LPDDR DQS8 FPGA LPDDR DQ2 | .~ A LPDDR DQO2
FPGA LPDDR UDM ~—EFGA LPDDR UDM FPGA LPDDR A10 17 DOI0 D3 FPGA LPDDR DQII FPGA LPDDR DQ3 | /.~ A LPDDR DQ3
FPGA LPDDR LDM —YPGA LPDDR LDM FPGA LPDDR All H? [er DO C2 FPGA LPDDR DQI0 FPGA LPDDR DQ4 | 0~ A LPDDR DO4
= = FPGA LPDDR A12 H3 C3 FPGA LPDDR DQI2 FPGA LPDDR DQ5 = =
= Al2 DQI2 =% FPGA_LPDDR_DQ5
013 [T LI DL [EOALEDDI D00 i LroDR Do
FPGA LPDDR BA0 HS - -
FPGA LPDDR BAl Ho | BAV DQI4 =5 FPGA LPDDR DOQI5 FPGA LPDDR DOS . LrGA_LPDDR_DQ7 FPGA_LFDDR DATA) 7
= BAI DQI5 =¥ FPGA_LPDDR_DQS8
EPGA LPDDR DQY_ 1nGA T ppDR DO
FPGA LPDDR CS# H7 UDOS _E2 FPGA LPDDR UDQS FPGA LPDDR DQIO0 | -~ A LPDDR DO10
FPGA LPDDR CAS# G8 ES FPGA LPDDR LDQS FPGA LPDDR DQII - -
=~ CAS# LDQS = FPGA_LPDDR_DQI1
FPGA LPDDR RAS# G9_ | pags FPGA LPDDR DOI2 | v\~ 'boDR DO12
FPGA LPDDR WE# G7 F2 FPGA LPDDR UDM FPGA LPDDR DQI3 — —
> WE# UDM FPGA_LPDDR_DQI3
F8 FPGA LPDDR LDM FPGA LPDDR DQI14 - -
LDM FPGA_LPDDR_DQl14
FPGA LPDDR CKE Gl FPGA LPDDR DOQI5
=~ CKE FPGA_LPDDR _DQI5
FPGA LPDDR CK P G2 | g TEST 22
FPGA LPDDR CK N G3 ] |
= CK#
eodeododel 7 =
R3 v wnwn NANANAN n/c & -
NN NN GND
RS RI NAN e >>> > > >
100R 0402 C4K87 0402 100R 0402 | RN
A
Place clock termination resistor as close as possible <=+ <@
to MT46H32M16LFBF-5 LPDDR device.
GND

A
X's are a "No ERC" directive to the Design Rule Checker to ignore rule violations.
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+3.3V
Cl2 75R0, 300mA, 0603 €17
4.7uF 6.3V 0402 | | 0.22uF 6.3V 0201
A —
Place power decoupling GI:ID
capacitors close to the N
133V DP83848]J. Place Resistors and capacitors close to
. DP83848]J.
E;19 E316 EE2O
|4_l.7uF 6.3V 0402 E;.ZZuF 6.3V 0201 Ei.ZZuF 6.3V (201 +3.3V +3.3V
e C30 C31
+3.3V 0.22uF 6.3V 0201 0.22uF 6.3V 0201
1 RP2 1
=1 AOR9 — +3.3V +3.3V
R6 U6 GND GND
1K50 0402 B | = | DP83848J]
off R27
cnen = Alen ) 1T ARoute TD+/- and RD+/- as 100-120 300R 0402
@ _ i =
5\ FPGA ETH MDC I;Egi EE} II:/I/IBICO 2l 18 Wl 3451 MDC 8 8 E E @ 8 ohm differential pairs. 11 U1 D
5<_FPGA_ETH_MDIO *{ MDI0 £ 222 > D4 .6’4 D3
29 < <=
5< FPGA ETH RX CLK Eggi SR LR gé Rx_CLK D+ |5 ETHIDP A« — TD+ g RI-1 TXP
5< FPGA ETH RX DO FPGA ETH RX DI 37 RXDO/PHYADI1 14 ETH TD N N T 3 TD- —RJ-2 | TXN
5< FPGA ETH RX DI FPGA ETH RX D2 33 RXDI1/PHYAD?2 TD- : 7 RD+ —RJ-3 RXP_|_3 3V
5< FPGA ETH RX D2 39 RXD2/PHYAD3 E TCT RJ-4 ]
32 RXD3/PHYAD4 11 ETH RD N —_ 6 | RCT A RJ-5
D) RX ER/MDIX EN RD- : g 7 RD- —RJ-6 | RXN R16
RX DV/MII MODE N <—— NC RJ-7
— — R 0402
5 QIP AR —— oA ETH RX D3 Fi 12 ETH RD P S~ : 8 o1 —4—Rys 300R 040
FPGA ETH RX ER 2
5< FPGA ETH RX ER TX CLK
5< FPGA ETH RX DV LGy TONGL O I 4. TX DO 10 D2 4 D1 2
s N
5< FPGA ETH TX CLK LE1EG JBANEL D QUL 2 TX DI LED LNK/ANO g% E?g g}:]];( I{JIIZEI]))#?? l ¢ 13 GND '6/ GND L
> TX_D2 LED SPEED/ANI N
= TX_D3 R4 R29 0RO 0402 =
TX EN ANAN
FPGA ETH TX DO — 20
5 IMEEGASETLISIED0 FPGA ETH TX DI 35 RBIGS 4K87 0402 — EARTH E EARTH E
S| "ERGA BTH DX D1 D S QOURIADO o 15 O o = gy M -
FPGA ETH TX D3 — - 30 0.22uF 6.3V 0201 GND EARTH E
5| FPGA ETH TX D3 PFBIN2
23 RESET Cl5 )\ Place pad w/ cutable bypass trace
A
FPGA ETH TX EN PFBOUT 19 OCl232uF 207 L2 Place two 4.7uF and one .22uF close
5| FPGA ETH TX EN SF v oz to pin 19 of DP83848]J.
a % [ala) C'9 ' Place one .22uF close to pin 30 and
FPGA ETH COL — <QC (ZD @) % % 2 7aF 63v 0302 ) place one .22uF close to pin 16.
5< FPGA ETH COL | e s R e
4.7uF 6.3V 0402 |
FPGA ETH CRS S FII2[2[= —
5<C FPGA ETH CRS ‘ GI:ID
5 AR EE) — oA ETH RESET# L
X3 GND
‘! ;D; 3 4
25.000MHz
——(C32 —_—C33
27pF 25V 0402 27pF 25V 0402
GND GND
A
Do Not place ground planes under
device crystal or capacitor pins to
reduce stray capacitance.
A
X's are a "No ERC" directive to the Design Rule Checker to ignore rule violations.
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	Pins
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	Pins
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	Pins
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	Pins
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	J6-2
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	Pins
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	J2-1
	U3-13
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	Pins
	J6-12
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	Pins
	J6-14
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	Pins
	L1-1
	U7-D3
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	Pins
	L2-1
	U7-D2
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	Pins
	R8-1
	U3-17
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	Pins
	R24-1
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	NetR24_1


	NetR24_2
	Pins
	R24-2
	U3-8
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	R25-1
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	NetR25_1


	NetR25_2
	Pins
	R25-2
	U3-9


	NetR26_1
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	R26-1
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	NetR26_1


	NetR26_2
	Pins
	R26-2
	U3-11
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	R28-1
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	NetR28_1


	NetR28_2
	Pins
	R28-2
	U3-10


	NetR30_2
	Pins
	R30-2
	U3-19


	NetR33_1
	Pins
	R33-1
	R34-1
	U7-B2
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	Pins
	R35-2
	U4-R16
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	R37-1
	U3-16


	NetR38_1
	Pins
	R38-1
	U3-15


	NetR39_1
	Pins
	R39-1
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	NetRP3_3
	Pins
	RP3-3


	NetTP1_1
	Pins
	TP1-1
	U3-24


	NetU3_5
	Pins
	U3-5


	NetU3_6
	Pins
	U3-6


	NetU3_7
	Pins
	U3-7
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	Pins
	U3-12
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	Pins
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	Pins
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	Pins
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	Pins
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	Pins
	U3-25
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	Pins
	U3-26
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	Pins
	U4-P13


	NetX2_2
	Pins
	X2-2


	NetX2_4
	Pins
	X2-4


	POWER_GOOD_LED
	Pins
	C24-1
	D7-1
	U7-B1

	NetLabels
	POWER_GOOD_LED


	USBA1_N
	Pins
	R7-2
	U3-30

	NetLabels
	USBA1_N


	USBA1_P
	Pins
	R9-2
	U3-29

	NetLabels
	USBA1_P


	USBA_N
	Pins
	D4-1
	P1-2
	R7-1

	NetLabels
	USBA_N


	USBA_P
	Pins
	D5-1
	P1-3
	R9-1

	NetLabels
	USBA_P
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	FPGA_CCLK
	FPGA_D0_DIN_MISO_MISO1
	FPGA_MOSI_MISO0
	FPGA_SPI_CS#
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	Pins
	U5-J8
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	Pins
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	NetLabels
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	FPGA_LPDDR_A10
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	Pins
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	U5-G8

	NetLabels
	FPGA_LPDDR_CAS#
	FPGA_LPDDR_CAS#

	Ports
	FPGA_LPDDR_CAS#


	FPGA_LPDDR_CK_N
	Pins
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	U5-G3

	NetLabels
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	Pins
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	U5-G2
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	Pins
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	NetLabels
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	Pins
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	NetLabels
	FPGA_LPDDR_DQ15
	FPGA_LPDDR_DQ15

	Ports
	FPGA_LPDDR_DQ15


	FPGA_LPDDR_LDM
	Pins
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	Pins
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	FPGA_LPDDR_UDQS
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	Pins
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	C22-2
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	R5-2
	U5-A1
	U5-A3
	U5-B9
	U5-C1
	U5-D9
	U5-E1
	U5-F1
	U5-K1


	NetU5_F3
	Pins
	U5-F3


	NetU5_F7
	Pins
	U5-F7
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	FPGA_LPDDR_ADDRESS.FPGA_LPDDR_A0
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	FPGA_LPDDR_CONTROL
	FPGA_LPDDR_CONTROL.FPGA_LPDDR_CAS#
	FPGA_LPDDR_CONTROL.FPGA_LPDDR_CK_N
	FPGA_LPDDR_CONTROL.FPGA_LPDDR_CK_P
	FPGA_LPDDR_CONTROL.FPGA_LPDDR_CKE
	FPGA_LPDDR_CONTROL.FPGA_LPDDR_LDM
	FPGA_LPDDR_CONTROL.FPGA_LPDDR_LDQS
	FPGA_LPDDR_CONTROL.FPGA_LPDDR_RAS#
	FPGA_LPDDR_CONTROL.FPGA_LPDDR_UDM
	FPGA_LPDDR_CONTROL.FPGA_LPDDR_UDQS
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	FPGA_LPDDR_DATA.FPGA_LPDDR_DQ0
	FPGA_LPDDR_DATA.FPGA_LPDDR_DQ1
	FPGA_LPDDR_DATA.FPGA_LPDDR_DQ2
	FPGA_LPDDR_DATA.FPGA_LPDDR_DQ3
	FPGA_LPDDR_DATA.FPGA_LPDDR_DQ4
	FPGA_LPDDR_DATA.FPGA_LPDDR_DQ5
	FPGA_LPDDR_DATA.FPGA_LPDDR_DQ6
	FPGA_LPDDR_DATA.FPGA_LPDDR_DQ7
	FPGA_LPDDR_DATA.FPGA_LPDDR_DQ8
	FPGA_LPDDR_DATA.FPGA_LPDDR_DQ9
	FPGA_LPDDR_DATA.FPGA_LPDDR_DQ10
	FPGA_LPDDR_DATA.FPGA_LPDDR_DQ11
	FPGA_LPDDR_DATA.FPGA_LPDDR_DQ12
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	FPGA_LPDDR_DATA.FPGA_LPDDR_DQ15
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	Pins
	J1-8
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	ETH_LNK_LED#
	Pins
	J1-10
	U6-22

	NetLabels
	ETH_LNK_LED#


	ETH_RD_N
	Pins
	J1-6
	RP2-4
	U6-11

	NetLabels
	ETH_RD_N


	ETH_RD_P
	Pins
	J1-3
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	U6-12

	NetLabels
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	ETH_SPD_LED#
	Pins
	J1-11
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	NetLabels
	ETH_SPD_LED#
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	Pins
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	NetLabels
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	Pins
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	NetLabels
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	FPGA_ETH_COL
	Pins
	U6-35

	NetLabels
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	FPGA_ETH_COL


	FPGA_ETH_CRS
	Pins
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	NetLabels
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	Pins
	U6-25
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	Pins
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	Pins
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	Pins
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