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D D
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VCC_3.3V

LV_CTS_N

LV_RTS_N

LV_TXD

LV_RXD

HV_RXDHV_TXD

HV_RTS_NHV_CTS_N

RS232_CTS_NRS232_0

RS232_RXDRS232_1

RS232_TXDRS232_2

RS232_RTS_NRS232_3

USB0 USB_VP

USB2 USB_RCV

USB5 USB_OE_N

USB1 USB_VM

USB3 USB_SUS
USB4 USB_SPD

VCC_3.3V

OSC_PCLK

VCC_3.3V

OSC_PLLCLK

A_IN1IDC13
A_IN0IDC12

A_OUT0IDC16
A_OUT1IDC17

A_OUT3IDC19
A_OUT2IDC18

A_IN2IDC14
A_IN3IDC15

IDC[0..10]

XP2_N5 IDC5
XP2_N6 IDC6

XP2_N2 IDC8
XP2_M3 IDC7

XP2_M7 IDC10
XP2_M6 IDC9

XP2_P7 IDC2
XP2_N7 IDC1

XP2_V1 IDC3
XP2_W1 IDC4

XP2_E4 IDC0

IDC11XP2_F6

VCC_3.3V

VCC_3.3V

IDC20XO_K5
IDC21XO_K4
IDC22XO_M5
IDC23XO_M4

IDC[12..23]

TP_XO_K5
TP_XO_K4
TP_XO_M5
TP_XO_M4

TP_XP2_E4
TP_XP2_N7
TP_XP2_P7
TP_XP2_V1
TP_XP2_W1
TP_XP2_N5
TP_XP2_N6
TP_XP2_M3
TP_XP2_N2
TP_XP2_M6
TP_XP2_M7
TP_XP2_F6

RS232_[0..3]

USB[0..5]

VCC_3.3V

VCC_5.0V

OSC_PLLCLK

OSC_PCLK

IDC[0..10]

IDC[12..23]

XP2_F6
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Used when the FPGA is
configured as USB host.

Used when the FPGA is
configured as USB device.

Wired as USB Host ->
     installed Jumpers on pin 1-2 of all headers
Wired as USB Device ->
     installed Jumpers on pin 2-3 of all headers

TXD Selection RXD Selection

/CTS Selection /RTS Selection

Wired as DCE (default) ->
     installed Jumpers on pin 1-2 of all headers
Wired as DTE ->
     installed Jumpers on pin 2-3 of all headers

Lattice Semiconductor Corporation

[2]

[2]

[12]

RS-232

USB(Type B)

USB(Type A)

(Female)

[13]

OSC1(L4)

OSC2(A2)

Oscillator Socket
(33.33 MHz OSC Installed)

[6]

[2]

[2]

[8]

Place these resistors near the FPGA

Place these resistors near the FPGA

[2]

ADCs, DACs, XO Test Points

XP2 Test Points

Place these resistors
near the IDC connector

Place these resistors
near the IDC connector

For high speed signals over ribbon cable:

TX - install series resistors of 33 ohms near the FPGA and
70 ohms near the IDC connector. Do not install resistors
tied to VCC_3.3v or GND.

RX - series resistors remain 0 ohm. Resistors tied to
VCC_3.3v and GND should be 240 ohms each.

[8]

R21

DNL

R21

DNL
J1

IDC24

J1

IDC24

1 2
3 4
5 6
7 8
9 10

11 12
13 14
15 16
17 18
19 20
21 22
23 24

J22

HEADER 3

J22

HEADER 3

1
2
3

J27

HEADER 3

J27

HEADER 3

1
2
3

R165 33R165 33

C100
0.1uF
0402

C100
0.1uF
0402

R174 0R174 0

C68
4.7uF Ceramic X5R

0603

C68
4.7uF Ceramic X5R

0603

1
2

R150 0R150 0

R162

DNL

R162

DNL

R36
15K
R36
15K

R175 0R175 0

R153

DNL

R153

DNL

1
2

4
3

J20

USB Series-B Receptacle Molex 67068-8000

1
2

4
3

J20

USB Series-B Receptacle Molex 67068-8000

VBUS
1

D-
2

D+
3

GND
4

5
M

H
1

6
M

H
2

R177 0R177 0

R160

DNL

R160

DNL

R35
15K
R35
15K

R79 0R79 0

R179 0R179 0

R149 0R149 0

R152

DNL

R152

DNL

C69
1uF Ceramic X5R

0402

C69
1uF Ceramic X5R

0402

1
2

R73 0R73 0

J30

HEADER 3

J30

HEADER 3

1
2
3

R145 0R145 0

R154

DNL

R154

DNL

Y1

DIPSOC-8x2

Y1

DIPSOC-8x2

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

R171 0R171 0

R80 0R80 0

R74 0R74 0

R144 0R144 0

R155

DNL

R155

DNL

R27

DNL

R27

DNL

R69

DNL

R69

DNL

R141 0R141 0

C101
0.1uF
0402
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0.1uF
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R172 0R172 0

J21

HEADER 3
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HEADER 3
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2
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R75 0R75 0

R148 0R148 0

R143 0R143 0

R161

DNL
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DNL

R18

DNL

R18

DNL

R71

DNL

R71

DNL

C97
0.1uF
0402

C97
0.1uF
0402

R140 0R140 0
R170 0R170 0

R137 0R137 0

R76 0R76 0

J23

HEADER 3

J23

HEADER 3

1
2
3

R20

DNL

R20

DNL

R142 0R142 0

R163

DNL

R163

DNL

R25

DNL

R25

DNL

C99
0.1uF
0402

C99
0.1uF
0402

R139 0R139 0

R164 33R164 33

R70

DNL

R70

DNL

R169 0R169 0

R180

DNL

R180

DNL

R136 0R136 0

U7

MAX3232
TSSOP16

U7

MAX3232
TSSOP16

GND
15

VCC
16

R1IN
13

R2IN
8

T2IN
10

T1IN
11

C1+
1

C1-
3

C2+
4

C2-
5

R1OUT
12

R2OUT
9

T1OUT
14

T2OUT
7

V+
2

V-
6

R26

DNL

R26

DNL

J29

HEADER 3

J29

HEADER 3

1
2
3

C98
0.1uF
0402

C98
0.1uF
0402

R159

DNL

R159

DNL

R17

DNL

R17

DNL

R138 0R138 0

R168 0R168 0

C70
1uF Ceramic X5R

0402

C70
1uF Ceramic X5R
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1
2

R135 0R135 0

R181

DNL

R181

DNL

J28

HEADER 3

J28
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MAX3454EETE (or NCN2500MNR2)

U4

MAX3454EETE

QFN16

MAX3454EETE (or NCN2500MNR2)
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MAX3454EETE

QFN16

NC (EN_RPU)
16

NC (EN_Vobus#)
5

V
L
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V
c
c
)

1
5

NC
8

VTRM (Vreg)
12

VBUS (Vusb)
14

D+
11

D-
10

GND
6

VP
3

VM
4

RCV
2

SUS (SPND)
7

SPD (DSPD)
1

OE#
9

ENUM (VObus)
13
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DNL
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DNL

J10

IDC24

J10

IDC24
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5 6
7 8
9 10
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13 14
15 16
17 18
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21 22
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R19

DNL

R19

DNL

R158

DNL

R158

DNL

R178 0R178 0

R68

DNL

R68

DNL

R183

DNL

R183

DNL

R134 0R134 0

R72 0R72 0

R24

DNL

R24

DNL

R78 0R78 0

R151 0R151 0

1
2

3
4

J16

USB Series-A Receptacle Molex 67643-2910

1
2

3
4

J16

USB Series-A Receptacle Molex 67643-2910

VBUS
1

D-
2

D+
3

GND
4

MH1
5

MH2
6

R157

DNL

R157

DNL

R176 0R176 0

J26

CONNECTOR DB9 Norcomp 182-009-212-161

J26

CONNECTOR DB9 Norcomp 182-009-212-161
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11

R23

DNL

R23

DNL

R182

DNL
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R156

DNL

R156
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R22

DNL
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DNL

J24
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4
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3
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1

D D

C C

B B

A A

VCC_3.3V

XP2_TCK

XP2_TDI

PWR_ATDI

PWR_TMS

VCC_3.3V

XP2_TDO

PWR_TDO

XP2_TMS

PWR_TCK

XP2_DONE
XP2_INITN

VCC_3.3V

CFG1

VCC_3.3V

CFG0

XP2_CCLK

XP2_CSSPIN
XP2_SO

XP2_SI

XP2_CCLK

XP2_SI
XP2_SO
VCC_3.3V

XP2_PROGRAMN

XP2_DONE
XP2_INITN

XP2_CSSPISN

PWR_TCK

PWR_3.3V_10A

PWR_TDI

PWR_TDO

PWR_ATDI

PWR_TMS

TDISEL

XP2_TMS

XP2_TCK

XP2_INITN

CFG1 CFG0

XP2_SI

XP2_CSSPIN

XP2_CCLK

XP2_DONE

XP2_TDO

XP2_TDI

XP2_SO

VCC_3.3V

XP2_CSSPISN

XP2_PROGRAMN

XP2_DONE
XP2_INITN
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(16Mbit)

[12]

JTAG header
for ispPAC

JTAG header
for XP2

[12]

[12]

[12]
[12]

[12]

[12]

SPI Serial Flash

HVOUT

Power Supplies

TDI

TCK

TCK
TDI

TMS
TDO

J45

TDI

TMS

XP2
FPGA

TDO

When TDISEL=0 (J49 short), 
ATDI is selected.
When TDISEL=1 (J49 open), 
TDI is selected.

ispPAC

J49

CONFIGURATION (1): J49 short and J45 open (default setting)
J39 => for ispPAC programming only
J40 => for XP2 programming only

CONFIGURATION (2): J49 open, with J45 and J52 short
J39 => for programming both XP2 and ispPAC (JTAG chained together)
J40 => not used

For chaining XP2 and
ispPAC together:
(1) Remove the jumper on J49
    and install it on J45.
(2) Connect the download
    cable to J39.

TDI

TCK TMS

J39:
JTAG header
for ispPAC

TDO

VCC

ATDI TCK TMS

TDO

TDISEL

J40:
JTAG header
for XP2

VCC

[2,7]
[2,7]

[9]
[9]

[9]

[9]

J52

]11[]2[

[2]

[2]
[2]

[2]

[12]

XP2 SPI 
Slave header

[2]
[2]

[2]
[2]

(nc)

CSSPIN is the master chip select

CSSPISN is the slave chip select

C185
0.1uF
0402

C185
0.1uF
0402

J49

HEADER 2

J49

HEADER 2

1
2

J45

HEADER 2

J45

HEADER 2

1
2

U6

SST25VF016B-50-4C-S2AF

U6

SST25VF016B-50-4C-S2AF

/S
1

Q
2

/W
3

VSS
4

VCC
8

/HOLD
7

C
6

D
5

R227
10K
R227
10K

C184
0.1uF
0402

C184
0.1uF
0402

J42

HEADER 3

J42

HEADER 3

1
2
3

J25

CON10

J25

CON10

1
2
3
4
5
6
7
8
9
10

TP6TP6

J40

CON10

J40

CON10

1
2
3
4
5
6
7
8
9
10

J44

HEADER 3

J44

HEADER 3

1
2
3

R243
10K
R243
10K

R233
10K
R233
10K

J39

CON10

J39

CON10

1
2
3
4
5
6
7
8
9
10

R166 4.7KR166 4.7K

R173 10KR173 10K

TP3TP3

TP4TP4

R242
10K
R242
10K

R272
4.7K
R272
4.7K

C71
0.1uF
0402

C71
0.1uF
0402
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PCI_AD30

PCI_AD16

PCI_IRDY_N

PCI_AD8

P
C
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2
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PCI_VIO
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PCI_AD25

PCI_AD17

PCI_IDSEL

PCI_AD22

PCI_STOP_N

PCI_AD28

PCI_CBE3_N

PCI_AD11

PCI_AD0

PCI_AD18

VCC_3.3V

PCI_AD4

PCI_FRAME_N

PCI_AD10

PCI_CBE0_N

PCI_AD24

PCI_AD19

PCI_AD31

PCI_AD14

VCC_3.3V

PCI_CBE1_N

PCI_SERR_N

PCI_AD7

PCI_AD26

PCI_AD20

PCI_CBE2_N

PCI_AD27

PCI_GNT_N
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PCI_RST_N

PCI_AD9

PCI_PAR
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PCI_DEVSEL_N
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SWITCH7 PB1

SWITCH4
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SWITCH1

SWITCH0

SWITCH3

SWITCH2

SWITCH8 PB2

SWITCH9 PB3

PCI_AD2
PCI_CLK

VCC_3.3V

PCI_GND

PCI_3.3V

VCC_3.3V

SEVEN_SEG[0..7]

LED[0..7]

LCD[0..10]

SWITCH[0..9]
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[7]

[7]

[7]

[7]

[12]

C37 must be placed within 0.25" of the PCI connector

J34 should be placed next to C37

Maximum trace length for 32 bit interface signals is 1.5"

Maximum trace length for PCI_CLK signal is 2.5"

J11
PCI EDGE CONN Component Side
J11
PCI EDGE CONN Component Side
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Compact Flash
Connector

The pad of Pin 2 is directly
put on the trace of the differential
pair to minimize the trace stub.
No extra trace stub is created on
the differential pair trace.

[3]

Installing jumper on pin 1 and 2
will connect the on-board
oscillator clock output to the PLL
clock input on the XP2 ball A2.

Traces from the ECP2 to
the CF connector must
be less than 6 inches

Ultra DMA is not supported

Compact Flash Connector
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SMA Connector AEP 9650-1113-005

P(A2)

N(B3)

Diff pair
50 ohm traces

P(F7)

N(G7)
[8]
[8]

[8]
[8]

Place resistors next to FPGA
arrange them to fit on 4 pads 
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LUMEX or Equiv. use pins 3-18

OPTREX 51505 or Equiv. use pins 1-16
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Place termination
resistors RX_D0-7,
RX_ER, RX_DV, RX_CLK,
TX_CLK, CRS, COL
as close to the
G-PHY as possible
using 50 ohm impedence
traces.
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Decoupling Caps
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close as possible to G-PHY.
The associated 0.01uF capacitor should
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are 0.100"
diameter plated
through holes
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Place 9.76K resistor as close
to G-PHY as possible

[11]

[6]

[6]
[6]

[6]
[6]

[3]

[9]
[9]
[9]
[9]
[9]

[7]

C139

0.1uF
0402

C139

0.1uF
0402

1
2

C110
0.01uF

0402

C110
0.01uF

0402

1
2

R195 33R195 33

R96 33R96 33

R230
49_9
0402

R230
49_9
0402

C193

0.1uF
0402

C193

0.1uF
0402

1
2

R102 33R102 33

R189 33R189 33

C202

0.01uF
0402

C202

0.01uF
0402

1
2

R92
2K
0402

R92
2K
0402

R109 33R109 33

TP50TP50

R244 2KR244 2K

R241
33
R241
33

C79
0.01uF

0402

C79
0.01uF

0402

1
2

C140

0.001uF
0402

C140

0.001uF
0402

1
2

R100 33R100 33

R186 33R186 33

R196 33R196 33

R94
2K
0402

R94
2K
0402

1
2

R231
49_9
0402

R231
49_9
0402

R184 33R184 33

R228
49_9
0402

R228
49_9
0402

C200
0.01uF
0402

C200
0.01uF
0402

C203

0.1uF
0402

C203

0.1uF
0402

1
2

R185 33R185 33

C210 22uF

SizeB

C210 22uF

SizeB
12

R105 33R105 33

C189

0.01uF
0402

C189

0.01uF
0402

1
2

R108 33R108 33

C28 0.01uF
0402

C28 0.01uF
040212

C195
0.01uF
0402

C195
0.01uF
0402

1
2

C192
1uF Ceramic X5R

0402

C192
1uF Ceramic X5R

0402

1
2

R188 33R188 33

MH1
MHOLE_1
0.100_PTH

MH1
MHOLE_1
0.100_PTH

1

R113

1M

0402

R113

1M

0402

R190 33R190 33

C138

0.1uF
0402

C138

0.1uF
0402

1
2

R234
2K
0402

R234
2K
0402

1
2

C156

10uF Ceramic X5R

0805

C156

10uF Ceramic X5R

0805

1
2

R236
49_9
0402

R236
49_9
0402

R222
2K
0402

R222
2K
0402

1
2

R229
49_9
0402

R229
49_9
0402

R226 2K

0402

R226 2K

0402

R106 10
0402

R106 10
0402

R103 33R103 33

C194

0.01uF
0402

C194

0.01uF
0402

1
2

R219
2K
0402

R219
2K
0402

1
2

1
2

3
6

4
5

7
8

R
J
4
5

J43

RJ-45 Belfuse 0826-1A1T-23

1
2

3
6

4
5

7
8

R
J
4
5

J43

RJ-45 Belfuse 0826-1A1T-23

MDIA-
10

MDACT
12

MDIA+
11

SHLD1
19

MDIB+
4

MDIB-
5

MDBCT
6

MDIC+
3

MDCCT
1

MDIC-
2

MDID+
8

MDDCT
7

MDID-
9

SHLD2
20

LED1-
13

LED1+
14

LED2-
15

LED2+
16

R99 33R99 33

RX_VDD

U11

DP83865

RX_VDD

U11

DP83865

TMS
27

TDO
28

TDI
31

TRST
32

V
D

D
2
5
_
0

9
6

V
D

D
0

1
0
0

IO
_
V

D
D

2
1
5

IO
_
V

D
D

1
4

P
G

M
_
V

D
D

0
9
8

C
O

R
E

_
V

D
D

1
1
1

C
O

R
E

_
V

D
D

2
1
9

C
O

R
E

_
V

D
D

3
2
5

TCK
24

IO
_
V

D
D

3
2
1

C
O

R
E

_
V

D
D

4
3
5

IO
_
V

D
D

4
2
9

IO
_
V

D
D

5
3
7

C
O

R
E

_
V

D
D

5
4
8

IO
_
V

D
D

6
4
2

IO
_
V

D
D

7
5
3

C
O

R
E

_
V

D
D

6
6
3

IO
_
V

D
D

8
5
8

C
O

R
E

_
V

D
D

7
7
3

IO
_
V

D
D

9
6
9

O
_
V

D
D

0
8
3

IO
_
V

D
D

1
0

7
7

C
O

R
E

_
V

D
D

8
9
2

IO
_
V

D
D

1
1

9
0

R
X

_
D

V
D

D
0

1
0
3

V
D

D
1

1
0
5

V
D

D
2

1
1
1

V
D

D
3

1
1
7

V
D

D
4

1
2
3

V
S

S
0

9
9

P
G

M
_
V

S
S

0
9
7

IO
_
V

S
S

1
5

C
O

R
E

_
V

S
S

1
1
2

C
O

R
E

_
V

S
S

2
2
0

IO
_
V

S
S

2
1
6

C
O

R
E

_
V

S
S

3
2
6

IO
_
V

S
S

3
2
2

C
O

R
E

_
V

S
S

4
3
6

IO
_
V

S
S

4
3
0

IO
_
V

S
S

5
3
8

C
O

R
E

_
V

S
S

5
4
9

IO
_
V

S
S

6
4
3

IO
_
V

S
S

7
5
4

C
O

R
E

_
V

S
S

6
6
4

IO
_
V

S
S

8
5
9

C
O

R
E

_
V

S
S

7
7
4

IO
_
V

S
S

9
7
0

O
_
V

S
S

0
8
2

IO
_
V

S
S

1
0

7
8

C
O

R
E

_
V

S
S

8
9
3

IO
_
V

S
S

1
1

9
1

R
X

_
D

V
S

S
0

1
0
4

V
S

S
1

1
0
6

C
D

_
V

S
S

1
1
0
7

C
D

_
V

S
S

2
1
1
0

V
S

S
2

1
1
2

C
D

2
_
V

S
S

1
1
1
3

C
D

2
_
V

S
S

2
1
1
6

V
S

S
3

1
1
8

C
D

3
_
V

S
S

2
1
2
2

C
D

3
_
V

S
S

1
1
1
9

V
S

S
4

1
2
4

C
D

4
_
V

S
S

1
1
2
5

C
D

4
_
V

S
S

2
1
2
8

EGP0 (NC_MODE)
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6

EGP4 (SPEED0 / ACT_LED)
7

EGP5 (SPEED1 / LINK10)
8

EGP6 (DUPLEX_EN / LINK100)
9

EGP7 (AN_EN / LINK1000)
10

GP0 (PHYAD0 / DUPLEX_LED)
13

GP1 (PHYAD1)
14

GP2 (PHYAD2)
17

GP3 (PHYAD3)
18

GP4 (PHYAD4)
95

GP5 (MULTI_EN)
94

GP6 (MDIX_EN)
89

GP7 (MAC_CLK_EN)
88

RXD0 / RGMII_RXD0
56

RXD1 / RGMII_RXD1
55

RXD2 / RGMII_RXD2
52

RXD3 / RGMII_RXD3
51

RXD4
50

RXD5
47

RXD6
46

RXD7
45

TXD0 / RGMII_TXD0
76

TXD1 / RGMII_TXD1
75

TXD2 / RGMII_TXD2
72

TXD3 / RGMII_TXD3
71

TXD4
68

TXD5
67

TXD6
66

TXD7
65

MDIA_P
108

MDIA_N
109

MDIB_P
114

MDIB_N
115

MDIC_P
120

MDIC_N
121

MDID_P
126

MDID_N
127

BG_REF
102

TM0
23

RESET_N
33

VDD_SEL
34

COL
39

CRS / RGMII_SEL1
40

RX_ER / RGMII_RX_CTL
41

RX_DV / RGMII_RXC
44

RX_CLK
57

TX_CLK / RGMII_SEL0
60

TX_ER
61

TX_EN / RGMII_TX_CTL
62

GTX_CLK / RGMII_TXC
79

MDIO
80

MDC
81

REF_SEL
84

CLK_TO_MAC
85

CLOCK_IN
86

CLOCK_OUT
87

B
G

_
V

D
D

1
0
1

Y3

25MHz
HC-49/U

Y3

25MHz
HC-49/U

TP89TP89

C209 22uF

SizeB

C209 22uF

SizeB
12

MH2
MHOLE_1
0.100_PTH

MH2
MHOLE_1
0.100_PTH

1

R187 33R187 33

R97 33R97 33

C199
0.01uF
0402

C199
0.01uF
0402

1
2

C204

0.01uF
0402

C204

0.01uF
0402

1
2

R93
324
0402

R93
324
0402

1
2

R221
324
0402

R221
324
0402

1
2

R223
49_9
0402

R223
49_9
0402R220

324
0402

R220
324
0402

1
2

R112 18
0402

R112 18
0402

C107
0.001uF

0402

C107
0.001uF

0402

1
2

R240
2K
0402

R240
2K
0402

R104 33R104 33

B
A
N
K
 
1

B
A
N
K
 
0

LFXP217-fpBGA484

U8D

B
A
N
K
 
1

B
A
N
K
 
0

LFXP217-fpBGA484

U8D

PT46B/VREF2_1
E18

PT46A/VREF1_1
E17

PT45B/URC_GPLLC_FB_A
C19

PT45A/URC_GPLLT_FB_A
C18

PT44B/URC_GPLLC_IN_A
D19

PT43B
D18

PT44A/URC_GPLLT_IN_A
A20

PT43A
D17

PT42B
A19

PT42A/TDQS42
A21

PT41B
D15

PT41A
C15

PT40B
E15

PT39B
G14

PT40A
E14

PT39A
G13

PT38B
D14

PT38A
F14

PT37B
C17

PT37A
C16

PT36B
A18

PT35B
G12

PT36A
B17

PT35A
F13

PT34B
C14

PT34A
E13

PT33B
A17

PT33A/TDQS33
B16

PT32B
A16

PT31B
G11

PT32A
B15

PT31A
G10

PT30B
D12

PT30A
E12

PT29B/PCLKC1_0
A15

PT29A/PCLKT1_0
B14

VCCIO1
B18

VCCIO1
D13

VCCIO1
E16

VCCIO1
H14

PT28B/PCLKC0_0
A14

PT27B
F12

PT28A/PCLKT0_0
B13

PT27A
F11

PT26B
C12

PT26A
E11

PT25B
A13

PT25A
B12

PT24B
A12

PT23B
G9

PT24A/TDQS24
B11

PT23A
G8

PT22B
C11

PT22A
D11

PT21B
A11

PT21A
A10

PT20B
B10

PT19B
E10

PT20A
B9

PT19A
F10

PT18B
C9

PT18A
D9

PT17B
A9

PT17A
A8

PT16B
B8

PT15B
F9

PT16A
A7

PT15A/TDQS15
E9

PT14B
C8

PT14A
D8

PT13B
B7

PT13A
B6

PT12B
A6

PT11B
J7

PT12A
A5

PT11A
H7

PT10B
C7

PT10A
C6

PT9B
A4

PT9A
A3

PT8B
C4

PT7B
E8

PT8A
C5

PT7A
F8

PT6B
D5

PT6A/TDQS6
D6

PT5B/ULC_GPLLC_FB_A
G7

PT5A/ULC_GPLLT_FB_A
F7

PT4B/ULC_GPLLC_IN_A
B3

PT3B/VREF2_0
E6

PT4A/ULC_GPLLT_IN_A
A2

PT3A/VREF1_0
F6

VCCIO0
B5

VCCIO0
D10

VCCIO0
E7

VCCIO0
H9

C187
0.01uF
0402

C187
0.01uF
0402

R91
2K
0402

R91
2K
0402

R191 33R191 33

C190

0.1uF
0402

C190

0.1uF
0402

1
2

R107 33R107 33

C191

0.01uF
0402

C191

0.01uF
0402

1
2

R235
324
0402

R235
324
0402

1
2

C197
10uF Ceramic X5R
0805

C197
10uF Ceramic X5R
0805

1
2

C186
0.01uF
0402

C186
0.01uF
0402

1
2

C205
10pF
0402

C205
10pF
0402

1
2

C155

0.01uF
0402

C155

0.01uF
0402

1
2

C86

10uF Ceramic X5R
0805

C86

10uF Ceramic X5R
0805

1 2

R237 9.76K 1%

0402

R237 9.76K 1%

0402
1 2

R101 33R101 33

R194 33R194 33

R232
49_9
0402

R232
49_9
0402

R225 470

0402

R225 470

0402
1 2

D2

LED 0603 Green

D2

LED 0603 Green

R95 33R95 33

C201

0.1uF
0402

C201

0.1uF
0402

1
2

C108
0.1uF

0402

C108
0.1uF

0402

1
2

C109

0.001uF
0402

C109

0.001uF
0402

1
2

R239 2K

0402

R239 2K

0402

R98 33R98 33

R238 470

0402

R238 470

0402
1 2

C206
10pF
0402

C206
10pF
0402

1
2

C188

0.01uF

0402

C188

0.01uF

0402

1
2

D3

LED 0603 Green

D3

LED 0603 Green

R224
49_9
0402

R224
49_9
0402

E
th

e
rn

e
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u
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1

D D

C C

B B

A A

USB_PA5
USB_PA4

USB_PA3
USB_PA2

USB_PA1
USB_PA0

USB_PA7
USB_PA6
USB_PA5
USB_PA4
USB_PA3
USB_PA2
USB_PA1
USB_PA0
USB_PD7USB+

USB- USB_PD6

USB_PD7

USB_PD3
USB_PD2

USB_PD1

USB_PD5

USB_PD0

USB_PB7
USB_PB6

USB_PB5
USB_PB4

USB_PB3
USB_PB2

USB_PB1
USB_PB0

USB_PD4
USB_PD3
USB_PD2
USB_PD1
USB_PD0
USB_PB7
USB_PB6
USB_PB5

USB_IFCLK

USB_PB4

24MHz

USB_CLKO

USB_PB3
USB_PB2
USB_PB1

USB_CTL0
USB_CTL1

USB_CTL2

USB_RDY1

USB_SDA
USB_SCL

USB_WAKEUP

USB_PB0USB_CTL0
USB_CTL1
USB_CTL2

USB_RDY1
USB_RDY0

USB_SDA

USB_IFCLK

USB_SCL

USB_RESET

USB_RESET
USB_WAKEUP

PWR_3.3V_10A

XO_GPIO45
XO_GPIO44

XO_GPIO43

XO_TDI
XO_TDO

XO_TCK
XO_TMS

XO_GPIO42

XO_GPIO41

XO_TDI
XO_TDO

XO_TMS

XO_GPIO40

XO_TCK

XO_GPIO39
XO_GPIO38

XO_GPIO37

XO_GPIO2

XO_GPIO36

XO_GPIO3 XO_GPIO24

XO_GPIO4
XO_GPIO5

XO_GPIO25

XO_GPIO6

XO_GPIO26

XO_GPIO7

XO_GPIO27

XO_GPIO8

XO_GPIO28

XO_GPIO9

XO_GPIO10

XO_GPIO29

XO_GPIO11

XO_GPIO30

XO_GPIO12

XO_GPIO31

XO_GPIO13

XO_GPIO32

XO_GPIO14

XO_GPIO33

XO_GPIO15

XO_GPIO34

XO_GPIO16

XO_GPIO35

XO_GPIO17
XO_GPIO18

XO_GPIO19

XO_GPIO47

XO_GPIO20

XO_GPIO46

PWR_3.3V_10A

AVCC_3.3V

PWR_3.3V_10A

PWR_3.3V_10A

AVCC_3.3V

PWR_3.3V_10A

PWR_3.3V_10A

USB_PA7
USB_PA6

IDC[20..23]

XO_K4 IDC21
XO_K5 IDC20

XO_M4 IDC23
XO_M5 IDC22

USB_RDY0

PWR_3.3V_10A

USB_CLKO

PWR_3.3V_10A

USB_PD6

USB_PD5
USB_PD4

USB_RESET

PWR_3.3V_10A

XP2_TDO_p
XP2_TCK_p

XP2_TDI_p
XP2_TMS_p

XP2_TDO

XP2_TMS

XP2_TCK

XP2_TDI

PWR_TDI_p
PWR_TMS_p

PWR_TDO_p
PWR_TCK_p

PWR_TDO

PWR_TMS

PWR_TCK

PWR_TDI

ETH_TDI_p
ETH_TMS_p

ETH_TDO_p
ETH_TCK_p

ETH_TDO

ETH_TMS

ETH_TCK

ETH_TDI

ETH_TRST_p
PWR_ATDI_p

ETH_TRST
PWR_ATDI

XP2_INITN_p
XP2_DONE_p XP2_DONE

XP2_INITN

USB_CLKO

USB- USB+
IDC[20..23] PWR_3.3V_10A

XP2_TCK

XP2_TMS
XP2_TDI

PWR_TCK

PWR_TMS
PWR_TDI

ETH_TCK

ETH_TMS
ETH_TDI

ETH_TRST
PWR_ATDI

XP2_DONE
XP2_INITN

PWR_TDO

ETH_TDO

XP2_TDO

Title

Size Document Number Rev
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USB Download
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Title

Size Document Number Rev

Date: Sheet of

B

USB Download
C

9 14

Title

Size Document Number Rev

Date: Sheet of

B

USB Download
C
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Lattice Semiconductor Corporation
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XO Tristate

Mach XO needs to be a "D" device
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[4]
[4]

[4]
[4]

[12]

[8]

[8]

[12]

[12]
[12]

[12]

[8]

[8]
[8]

[2]
[2]

FX2

JTAG header
for MachXO

USB(Type B)

C106
0.01uF
0402

C106
0.01uF
0402

1
2

SW1

SW PUSHBUTTON Panasonic EVQP2H02B

SW1

SW PUSHBUTTON Panasonic EVQP2H02B

R208 0 0603R208 0 0603

TP38TP38

C102

0.1uF

C102

0.1uF

TP14TP14

C135
0.01uF
0402

C135
0.01uF
0402

1
2

C15

DNI

C15

DNI

TP67TP67TP53TP53 TP56TP56

TP51TP51

R202 0 0603R202 0 0603

C127

0.1uF

C127

0.1uF

TP61TP61

TP24TP24

C126

0.1uF

C126

0.1uF

C16

DNI

C16

DNI

TP2TP2

R207 0 0603R207 0 0603

TP68TP68

TP54TP54

R201 4.7KR201 4.7K

TP32TP32

C105

0.1uF

C105

0.1uF

R90 0 0603R90 0 0603

1OICCV0OICCV

I/Os in Bank 0
for XO1200

I/Os in Bank 1
for XO2280

Pin name sequence
PT(640,1200,2280)

U10A
MachXO_2280_fpBGA256

1OICCV0OICCV

I/Os in Bank 0
for XO1200

I/Os in Bank 1
for XO2280

Pin name sequence
PT(640,1200,2280)

U10A
MachXO_2280_fpBGA256

NC/PT2A/PT2C
B2

NC/PT2B/PT2D
B3

PT2A/PT3A/PT3A
A2

PT2B/PT3B/PT3B
A3

NC/PT2C/PT3C
D3

NC/PT2D/PT3D
D4

PT2F/PT4B/PT4B
C5

PT2E/PT4A/PT4A
C4

PT2C/PT3C/PT5A
D6

PT2D/PT3D/PT5B
D5

PT3A/PT3E/PT5C
B4

PT3B/PT3F/PT5D
B5

NC/PT4D/PT6F
E6

NC/PT4C/PT6E
E7

PT3F/PT5B/PT6D
A4

PT3E/PT5A/PT6C
A5

PT3C/PT5C/PT6A
C6

PT3D/PT5D/PT6B
C7

PT4A/PT5E/PT7A
B6

PT4B/PT5F/PT7B
B7

PT4C/PT6A/PT7C
A6

PT4D/PT6B/PT7D
A7

PT4E/PT6C/PT8C
B8

PT4F/PT6D/PT8D
C8

P
T

5
B

/P
T

6
F

/P
T

9
B

/C
L
K

0
D

7
P

T
5
A

/P
T

6
E

/P
T

9
A

D
8

PT9A/PT7A/PT9C
E8

PT9B/PT7B/PT9D
E9

PT6B/PT7D/PT10B/CLK1
A9

PT6A/PT7C/PT10A
A10

PT6C/PT7E/PT10C
C9

PT6D/PT7F/PT10D
C10

PT8C/PT8A/PT10E
D9

PT8D/PT8B/PT10F
D10

PT5C/PT8C/PT11A
B9

PT5D/PT8D/PT11B
B10

PT7C/PT8E/PT12A
A11

PT7D/PT8F/PT12B
A12

PT7A/PT9A/PT12C
B11

PT7B/PT9B/PT12D
B12

PT8A/PT9C/PT13C
C11

PT8B/PT9D/PT13D
C12

PT7F/PT9F/PT14B
A14

PT7E/PT9E/PT14A
A13

PT9C/PT10A/PT14C
D11

PT9D/PT10B/PT14D
D12

NC/PT10C/PT15A
E10

NC/PT10D/PT15B
E11

PT9E/PT10E/PT15C
B13

PT9F/PT10F/PT15D
C13

NC/PT11A/PT16A
B14

NC/PT11B/PT16B
C14

NC/PT11C/PT16C
A15

NC/PT11D/PT16D
B15

TP55TP55

TP11TP11

R81 0 0603R81 0 0603

TP44TP44

C150

0.1uF

C150

0.1uF

C103

0.01uF

C103

0.01uF

TP60TP60

TP1TP1

TP63TP63

R89 0 0603R89 0 0603

C169

DNI

C169

DNI

TP76TP76

C128
0.1uF
0402

C128
0.1uF
0402

1
2

TP17TP17

TP66TP66

L7

BEAD / 0805

L7

BEAD / 0805

TP26TP26

C163

DNI

C163

DNI

TP71TP71

J32

CON10

J32

CON10

1
2
3
4
5
6
7
8
9
10

TP13TP13

C131
0.001uF

0402

C131
0.001uF

0402

1
2

R193

4.7K

R193

4.7K

TP48TP48

C22

DNI

C22

DNI

TP40TP40

R205 0 0603R205 0 0603

1
2

4
3

J33

USB Series-B Receptacle Molex 67068-8000

1
2

4
3

J33

USB Series-B Receptacle Molex 67068-8000

VBUS
1

D-
2

D+
3

GND
4

5
M

H
1

6
M

H
2

TP58TP58

C168

DNI

C168

DNI

C136
0.1uF
0402

C136
0.1uF
0402

1
2

C125

0.01uF

C125

0.01uF

C154

DNI

C154

DNI

TP65TP65

TP75TP75

TP25TP25

R85 0 0603R85 0 0603

C21

DNI

C21

DNI

C153
0.1uF
0402

C153
0.1uF
0402

1
2

TP37TP37

J35

HEADER 3

J35

HEADER 3

1
2
3

TP46TP46

C134
0.1uF

0402

C134
0.1uF

0402

1
2

TP28TP28

TP49TP49

TP23TP23

TP7TP7

TP57TP57

R204 0 0603R204 0 0603

C152
0.01uF
0402

C152
0.01uF
0402

1
2

TP47TP47

TP42TP42

U9

C
Y

7
C

6
8
0
1
3
A

-5
6
S

S
O

P

U9

C
Y

7
C

6
8
0
1
3
A

-5
6
S

S
O

P

PD5/FD13
1

PD6/FD14
2

PD7/FD15
3

G
N

D
4

CLKOUT/T1OUT
5

V
C

C
6

G
N

D
7

RDY0/SLRD
8

RDY1/SLWR
9

A
V

C
C

1
0

XTALOUT
11

XTALIN
12

A
G

N
D

1
3

DPLUS
15

A
V

C
C

1
4

DMINUS
16

A
G

N
D

1
7

V
C

C
1
8

G
N

D
1
9

IFCLK/T0OUT
20

RESERVED
21

SCL
22

SDA
23

V
C

C
2
4

PB0/FD0
25

PB1/FD1
26

PB2/FD2
27

PB3/FD3
28

PB4/FD4
29

PB5/FD5
30

PB6/FD6
31

PB7/FD7
32

G
N

D
3
3

V
C

C
3
4

G
N

D
3
5

CTL0/FLAGA
36

CTL1/FLAGB
37

CTL2/FLAGC
38

V
C

C
3
9

PA0/INT0#
40

PA1/INT1#
41

PA2/SLOE
42

PA3/WU2
43

PA4/FIFOADR0
44

PA5/FIFOADR1
45

PA6/PKTEND
46

PA7/FLAGD/SLCS#
47

G
N

D
4
8

RESET#
49

V
C

C
5
0

WAKEUP
51

PD0/FD8
52

PD1/FD9
53

PD2/FD10
54

PD3/FD11
55

PD4/FD12
56

C130
0.001uF

0402

C130
0.001uF

0402

1
2

TP31TP31

TP8TP8

6OICCV7OICCV

Pin name sequence
PL(640,1200,2280)

U10B MachXO_2280_fpBGA256

6OICCV7OICCV

Pin name sequence
PL(640,1200,2280)

U10B MachXO_2280_fpBGA256

NC/PL2A/PL2A/PLL1T_FB
E4

NC/PL2B/PL2B/PLL1C_FB
E5

NC/PL3A/PL3A/LV_T
F5

NC/PL3B/PL3B/LV_C
F6

PL3A/PL3C/PL3C/PLL1T_IN
F3

PL3B/PL3D/PL3D/PLL1C_IN
F4

PL2C/PL4A/PL4A/LV_T
E3

PL2D/PL4B/PL4B/LV_C
E2

NC/PL4C/PL4C
C3

NC/PL4D/PL4D
C2

PL2A/PL5A/PL5A/LV_T
B1

PL2B/PL5B/PL5B/LV_C
C1

PL3C/PL5C/PL6C
D2

PL3D/PL5D/PL6D
D1

PL5A/PL6A/PL7A/LV_T
F2

PL5B/PL6B/PL7B/GSR/LV_C
G2

PL4A/PL6C/PL7C
E1

PL4B/PL6D/PL7D
F1

NC/PL7A/PL8A/LV_T
G4

NC/PL7B/PL8B/LV_C
G5

PL4C/PL7C/PL8C
G3

PL4D/PL7D/PL8D
H3

NC/PL8A/PL9A/LV_T
H4

NC/PL8B/PL9B/LV_C
H5

PL5C/PL8C/PL10C
G1

PL5D/PL8D/PL10D
H1

PL6A/PL9A/PL11A/LV_T
H2

PL6B/PL9B/PL11B/LV_C
J2

PL7C/PL9C/PL11C
J3

PL7D/PL9D/PL11D
K3

PL6C/PL10A/PL12A/LV_T
J1

PL6D/PL10B/PL12B/LV_C
K1

PL9A/PL10C/PL12C
K2

PL9B/PL10D/PL12D
L2

PL7A/PL11A/PL13A/LV_T
L1

TSALL/PL8C/PL11C/PL14C
N1

PL8D/PL11D/PL14D
P1

PL10A/PL12A/PL15A/LV_T
L3

PL10B/PL12B/PL15B/LV_C
M3

PL9C/PL12C/PL15C
M2

PL9D/PL12D/PL15D
N2

PL8A/PL13A/PL16A/LV_T
J4

PL8B/PL13B/PL16B/LV_C
J5

PL11A/PL13C/PL16C
R1

PL11B/PL13D/PL16D
R2

NC/PL14A/PL17A/LV_T/PLL0_T_FB
K5

NC/PL14B/PL17B/LV_C/PLL0_C_FB
K4

PL10C/PL14C/PL17C
L5

PL10D/PL14D/PL17D
L4

NC/PL15A/PL18A/LV_T/PLL0_T_IN
M5

NC/PL15B/PL18B/LV_C/PLL0_C_IN
M4

PL11C/PL16A/PL19A
N4

PL11D/PL16B/PL19B
N3

PL7B/PL11B/PL13B/LV_C
M1

R88 0 0603R88 0 0603

R86 0 0603R86 0 0603

TP73TP73

TP16TP16

TP62TP62

C133
0.001uF

0402

C133
0.001uF

0402

1
2

Y2

OSC4/SM

Y2

OSC4/SM

VCC
4

OUT
3

GND
2

EN
1

C17

DNI

C17

DNI

TP10TP10

VCCIO2 VCCIO3

Pin name sequence
PR(640,1200,2280)

U10D MachXO_2280_fpBGA256

VCCIO2 VCCIO3

Pin name sequence
PR(640,1200,2280)

U10D MachXO_2280_fpBGA256

NC/PR2A/PR3A/LV_T
D14

NC/PR2B/PR3B/LV_C
D13

NC/PR3A/PR4A/LV_T
E13

NC/PR3B/PR4B/LV_C
E12

NC/PR3C/PR4C
F13

NC/PR3D/PR4D
F12

PR3C/PR4A/PR5A/LV_T
E14

PR3D/PR4B/PR5B/LV_C
F14

PR2A/PR4C/PR5C
B16

PR2B/PR4D/PR5D
C16

PR2C/PR5A/PR6A/LV_T
C15

PR2D/PR5B/PR6B/LV_C
D15

PR3A/PR5C/PR6C
D16

PR3B/PR5D/PR6D
E16

PR4A/PR6A/PR7A/LV_T
E15

PR4B/PR6B/PR7B/LV_C
F15

PR5A/PR6C/PR7C
F16

PR5B/PR6D/PR7D
G16

PR4C/PR7A/PR9A/LV_T
G12

PR4D/PR7B/PR9B/LV_C
G13

PR6C/PR7C/PR9C
H12

PR6D/PR7D/PR9D
H13

PR5C/PR8A/PR10A/LV_T
G14

PR5D/PR8B/PR10B/LV_C
H14

PR6A/PR8C/PR10C
G15

PR6B/PR8D/PR10D
H15

PR7A/PR9A/PR11A/LV_T
H16

PR7B/PR9B/PR11B/LV_C
J16

NC/PR9C/PR11C
J12

NC/PR9D/PR11D
K12

PR7C/PR10A/PR13A/LV_T
J15

PR7D/PR10B/PR13B/LV_C
K15

PR8A/PR10C/PR13C
J14

PR8B/PR10D/PR13D
K14

PR8C/PR11A/PR14A/LV_T
J13

PR8D/PR11B/PR14B/LV_C
K13

PR9A/PR11C/PR14C
K16

PR9B/PR11D/PR14D
L16

PR9C/PR12A/PR15A/LV_T
L15

PR9D/PR12B/PR15B/LV_C
M15

PR10C/PR12C/PR15C
M16

PR10D/PR12D/PR15D
N16

PR10A/PR13A/PR16A/LV_T
L14

PR10B/PR13B/PR16B/LV_C
M14

PR11B/PR13D/PR16D
L13

PR11A/PR13C/PR16C
L12

PR11C/PR14A/PR17A/LV_T
N15

PR11D/PR14B/PR17B/LV_C
N14

NC/PR14C/PR17C
M12

NC/PR14D/PR17D
M13

NC/PR15A/PR18A/LV_T
N13

NC/PR15B/PR18B/LV_C
N12

NC/PR16A/PR20A
L11

NC/PR16B/PR20B
M11

C151

0.1uF

C151

0.1uF

R87 0 0603R87 0 0603

C166

DNI

C166

DNI

TP18TP18

TP30TP30

TP70TP70

R83 0 0603R83 0 0603

C137
0.1uF
0402

C137
0.1uF
0402

1
2

C132
0.001uF

0402

C132
0.001uF

0402

1
2

C165

DNI

C165

DNI

C171
0.01uF

0402

C171
0.01uF

0402

1
2

TP77TP77

TP12TP12

VCCIO5 VCCIO4

I/Os in Bank 5
for XO1200

I/Os in Bank 4
for XO2280

Pin name sequence
PB(640,1200,2280)

U10C MachXO_2280_fpBGA256

VCCIO5 VCCIO4

I/Os in Bank 5
for XO1200

I/Os in Bank 4
for XO2280

Pin name sequence
PB(640,1200,2280)

U10C MachXO_2280_fpBGA256

NC/PB2B/PB2B
P3

NC/PB2D/PB2D
N6

NC/PB2C/PB2C
N5

PB2A/PB3A/PB3A
T2

PB2B/PB3B/PB3B
T3

PB2C/PB3C/PB3C
R4

PB3D/PB4D/PB4D
T4

PB3A/PB4A/PB4A
P5

PB3B/PB4B/PB4B
P6

PB3C/PB4C/PB4C
T5

PB4A/PB5A/PB5A
R6

PB2D/PB3D/PB3D
R5

PB4B/PB5B/PB5B
T6

PB4C/PB5C/PB6A
T8

PB4D/PB5D/PB6B
T7

NC/PB6A/PB7C
M7

NC/PB6B/PB7D
M8

PB4E/PB6C/PB8C
R7

PB4F/PB6D/PB8D
R8

P
B

5
C

/P
B

6
E

/P
B

9
A

P
7

P
B

5
D

/P
B

6
F

/P
B

9
B

P
8

PB5B/PB7B/PB10F/CLK2
N9

PB5A/PB7A/PB10E
N8

PB7A/PB7C/PB10C
P9

PB7B/PB7D/PB10D
P10

PB6B/PB7F/PB10B/CLK3
M9

PB6A/PB7E/PB10A
M10

PB6C/PB8A/PB11C
R9

PB6D/PB8B/PB11D
R10

PB7C/PB8C/PB12A
T10

PB7D/PB8D/PB12B
T11

NC/PB8E/PB12C
N10

NC/PB8F/PB12D
N11

PB7E/PB9A/PB13A
R11

PB7F/PB9B/PB13B
R12

PB8A/PB9C/PB13C
P11

PB8B/PB9D/PB13D
P12

PB8C/PB9E/PB14A
T13

PB8D/PB9F/PB14B
T12

PB9A/PB10A/PB14C
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All the 741X083
devices on this
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near the FPGA.

All the 741X083 devices
and discrete resistors on
this page with 33 ohm
value tied to FPGA, should
be placed physically near
the FPGA.
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(Left end of VTT island)

All the 741X083 devices
on this page with 22 ohm
value tied to FPGA, should
be placed physically near
the FPGA.

All the 741X083 devices
on this page with 33 ohm
value tied to VTT, should
be placed near the DDR2
SODIMM socket.

Smaller value caps should be placed
directly under the ECP2 device. Larger
value caps can be placed further out.

DQx: dataOn die
terms

SSTL_18 CKEx: clock enable

DMx: data mask

SA: address
VDDSPD: power

DQSx: data strobe diff pair

SDA: data
SCL: clock

ODTx: On die termination enable

WE: Write enable
RAS: Row select

BAx: bank address

External

terms Sx: SODIMM select
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CAS: Column select
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