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Terbi ECP2Mulator

FPGA-1
www.westerndesigncenter.com

MESA, AZ 85213

2166 E. BROWN RD.

WESTERN DESIGN CENTER, INC. DATE

SHEET DESCRIPTION

SHEET

SIZETITLE

B

Place 1-100nF cap on device side near Ferrite Beads.
Place other 100nF caps on device side & all 10nF caps

next to device power pins.

SATA_TX & SATA_RX TO BE ROUTED AS DIFFERENTIAL
PAIRS AND MATCHED IN PAIR LEGNTHS +/- 1MM.

SATA

RN1
330ohm

RN3

RN2

BANK0

BANK1

BANK2

BANK3

C7 PT41B
B6 PT41A
B2 PT03A
C2 PT03B
E4 PT04A
D5 PT04B
E3 PT05A
D3 PT05B
D6 PT06A
E5 PT06B
E6 PT07A
F6 PT07B
D4 PT08A
C3 PT08B
G7 PT09A
F7 PT09B
G8 PT10A
F8 PT10B
E9 PT38A
E8 PT38B
D8 PT39A
C8 PT39B
C5 PT40A
C6 PT40B
B1 PT02B
C1 PT02A

F10 PT42A
E10 PT42B
C4 PT43A
B3 PT43B
A3 PT44A
A2 PT44B
D9 PT45A
C9 PT45B
F9 PT46A
G9 PT46B

F11 PT47A
G10 PT47B
D10 PT48A
D11 PT48B
E11 PT49A
G11 PT49B

B8 PT50A
B7 PT50B
A4 PT51A
A5 PT51B

F12 PT52A
E12 PT52B
A6 PT53A
A7 PT53B
A8 PT54A
A9 PT54B

D12 PT55A
E13 PT55B

J17PR38B
E18PR09B
F19PR11A
F18PR11B
G17PR29B
H16PR36B
D20PR13A
E20PR13B
H17PR36A
D19PR12B
F17PR29A
E19PR12A
F20PR30A
G20PR30B
F21PR32A
J19PR37A
H18PR33A
G16PR33B
H19PR34A
H20PR34B
J18PR38A
G22PR35B
D22PR14A
E22PR14B
F22PR32B
J20PR37B
G21PR35A
D18PR09A
H21PR39A
H22PR39B

J21PR41A
J22PR41B
K18PR42A
J16PR42B
K17PR43A
K16PR43B
L19PR44A
K21PR46A
L18PR45A
L17PR45B
L20PR44B
K22PR46B
L22PR48B
L21PR48A
L16PR49A
M18PR49B
M19PR50A
M20PR50B
M17PR51A
M16PR51B
M21PR52A
M22PR52B
N18PR53A
N17PR53B
N21PR54A
N22PR54B
N16PR55A
P18PR55B
P19PR62A
P20PR62B
P17PR63A
P16PR63B
P21PR64A
P22PR64B
R19PR65A
R18PR65B
R16RLM0_PLLCAP

U1-A

LFE2M-50E-7FN484C

BANK4

BANK5

BANK6

BANK7

AA8 PB49A
AB8 PB49B
AA9 PB50A

Y9 PB50B
AB9 PB51A

AB10 PB51B
AA10 PB52A

Y11 PB52B
V10 PB56A
U11 PB56B
V11 PB57A
W11 PB57B

AA11 PB58A
AB11 PB58B

T11 PB59A
U12 PB59B

AA12 PB60A
Y12 PB60B
V12 PB61A
W12 PB61B

AB12 PB62A
AA13 PB62B

T12 PB63A
U13 PB63B
V13 PB64A
T13 PB64B

AB13 PB65A
AB14 PB65B
U14 PB66A
T14 PB66B

AA14 PB67A
Y14 PB67B

W14 PB68A
V14 PB68B

AB15 PB69A
AA15 PB69B
V15 PB70A
U15 PB70B

AB16 PB71A
AA16 PB71B
AB17 PB72A
AA17 PB72B

W5 PB02A
Y4 PB02B

W6 PB03A
V6 PB03B

AA3 PB04A
AB2 PB04B

T8 PB05A
U7 PB05B
U8 PB06A
T9 PB06B
V8 PB07A
W8 PB07B
Y6 PB08A
Y5 PB08B

AB3 PB09A
AB4 PB09B
AB5 PB10A
AA6 PB10B
V9 PB40A
U9 PB40B

U10 PB41A
T10 PB41B
W9 PB42A
Y8 PB42B

AA7 PB43A
Y7 PB43B

AB6 PB44A
AB7 PB44B

R7LLM0_PLLCAP
M6PL41A
M5PL41B
M3PL42A
M4PL42B
N7PL45A
N6PL45B
N1PL46A
N2PL46B
P6PL52A
N5PL52B
P1PL53A
P2PL53B
P3PL54A
P4PL54B
P5PL55A
P7PL55B
R1PL62A
R2PL62B
R3PL63A
R4PL63B
R6PL64A
R5PL64B
T1PL65A
T2PL65B
T6PL67A
T7PL67B
U1PL68A
U2PL68B
T3PL69A
U3PL69B
U6PL70A
U5PL70B
V5PL71A
U4PL71B
V1PL72A
V3PL72B
W1PL73A
Y1PL73B
AA1PL74A
AA2PL74B

H2PL07B
H7PL08A
H6PL08B
G3PL09A
H3PL09B
H5PL11A
H4PL11B
J1PL12A
J2PL12B
J3PL13A
J4PL13B
J7PL14A
J6PL14B
K2PL32B
K1PL32A
L2PL36B
L4PL38B
K7PL34A
L1PL36A
L6PL35A
L7PL35B
K6PL34B
J5PL33A
M7PL37A
L5PL37B
L3PL38A
K5PL33B
M1PL39A
M2PL39B

D1PL02A
E1PL02B
F1PL03A
F2PL03B
F5PL04A
G6PL04B
F4PL05A
F3PL05B
G1PL06A
G2PL06B
H1PL07A

U1-B

LFE2M-50E-7FN484C

BANK8

BANK9

BANK12

R20 BUSY/SISPI
W22 CCLK
V19 CFG0
V20 CFG1
W20 CFG2
U21 CS1N
U17 CSN
T16 D1
T17 D2
T22 D3
R22 D4
T15 D5
R17 D6
U16 D0/SPIFASTN
T20 D7/SPIDO
T21 DI/CSSPI0N
U22 DONE
R21 DOUT/CSON/CSSPI1N
U18 INITN
V22 PROGRAMN
U20 WRITEN

V4 TCK
Y2 TDI

W3 TDO
Y3 TMS

B21URC_SQ_HDINN0
B20URC_SQ_HDINN1
B12URC_SQ_HDINN2
B11URC_SQ_HDINN3
A21URC_SQ_HDINP0
A20URC_SQ_HDINP1
A12URC_SQ_HDINP2
A11URC_SQ_HDINP3
B18URC_SQ_HDOUTN0
B17URC_SQ_HDOUTN1
B15URC_SQ_HDOUTN2
B14URC_SQ_HDOUTN3
A18URC_SQ_HDOUTP0
A17URC_SQ_HDOUTP1
A15URC_SQ_HDOUTP2
A14URC_SQ_HDOUTP3
E17URC_SQ_REFCLKN
D17URC_SQ_REFCLKP
B16URC_SQ_VCCAUX33
B22URC_SQ_VCCIB0
C20URC_SQ_VCCIB1
C12URC_SQ_VCCIB2
B10URC_SQ_VCCIB3
A19URC_SQ_VCCOB0
C17URC_SQ_VCCOB1
C15URC_SQ_VCCOB2
A13URC_SQ_VCCOB3
C16URC_SQ_VCCP
C22URC_SQ_VCCRX0
C21URC_SQ_VCCRX1
C11URC_SQ_VCCRX2
C10URC_SQ_VCCRX3
C19URC_SQ_VCCTX0
C18URC_SQ_VCCTX1
C14URC_SQ_VCCTX2
C13URC_SQ_VCCTX3

F16 XRES

U1-C

LFE2M-50E-7FN484C

12 R1

0603

10K

C53
5.6nF
0402

C54
5.6nF
0402

C60
100nF
0402

C61
100nF
0402

C62
100nF
0402

C63
10nF
0402

C64
10nF
0402

C65
10nF
0402

C66
10nF
0402

C67
10nF
0402

12
FB6

0603

C45
10nF
0402

C46
10nF
0402

C47
10nF
0402

C48
10nF
0402

C117
100nF
0402

C120
100nF
0402

C176
100nF
0402

1 2
FB16

0603

C179

10nF
0402

C180

10nF
0402

C177

10nF
0402

C178

10nF
0402

1 16

2 15

3 14

4 13

5 12

6 11

7 10

8 9

1 16
2 15
3 14
4 13
5 12
6 11
7 10
8 9

1 16
2 15
3 14
4 13
5 12
6 11
7 10
8 9

+1.2V

+1.2V
GPLL0

SPLL0

GCLK1

GPLL1

SCRUZ_RESETB
SCRUZ_CARDSELB

SCRUZ_OSC

SCRUZ_CLK1

SCRUZ_CLK2

SCRUZ_PIO[0:46]

SCRUZ_PIO46
SCRUZ_PIO45
SCRUZ_PIO44
SCRUZ_PIO43
SCRUZ_PIO42
SCRUZ_PIO41
SCRUZ_PIO40

S
C
R
U

Z
_
PI

O
[0

:4
6
]

SCRUZ_PIO0
SCRUZ_PIO1
SCRUZ_PIO2
SCRUZ_PIO3
SCRUZ_PIO4
SCRUZ_PIO5
SCRUZ_PIO6
SCRUZ_PIO7
SCRUZ_PIO8
SCRUZ_PIO9
SCRUZ_PIO10
SCRUZ_PIO11
SCRUZ_PIO12
SCRUZ_PIO13
SCRUZ_PIO14
SCRUZ_PIO15
SCRUZ_PIO16
SCRUZ_PIO17
SCRUZ_PIO18
SCRUZ_PIO19
SCRUZ_PIO20
SCRUZ_PIO21
SCRUZ_PIO22
SCRUZ_PIO23
SCRUZ_PIO24
SCRUZ_PIO25

SCRUZ_PIO26

MICTOR_SDA

EC_TMS

JTAG_TCK
JTAG_TDI
JTAG_TDO

SCFG_SPIFASTB

SCFG_CFG2
SCFG_CFG1
SCFG_CFG0

JTAG_PROGB
JTAG_INITB

JTAG_DONE

SCFG_SPIDO

SCFG_CCLK

SCFG_CSSPIB

SCFG_SISPI

MACHXO_IO[0:15]

MACHXO_IO0
MACHXO_IO1
MACHXO_IO2
MACHXO_IO3
MACHXO_IO4
MACHXO_IO5
MACHXO_IO6
MACHXO_IO7
MACHXO_IO8
MACHXO_IO9

MACHXO_IO10
MACHXO_IO11
MACHXO_IO12
MACHXO_IO13
MACHXO_IO14
MACHXO_IO15

MACHXO_CLK0
MACHXO_CLK1
MACHXO_RESB
MACHXO_SCL

SPLL1

M
E
S
A
_
C
T
R
L[

0
:1

3
]

MESA_CTRL1
MESA_CTRL2
MESA_CTRL3

MESA_CTRL6
MESA_CTRL7

MESA_CTRL10
MESA_CTRL11
MESA_CTRL12
MESA_CTRL13

M
E
S
A
_
G

PI
O

[0
:1

5
]

MESA_GPIO0
MESA_GPIO1
MESA_GPIO2
MESA_GPIO3
MESA_GPIO4
MESA_GPIO5
MESA_GPIO6

MESA_GPIO7
MESA_GPIO8
MESA_GPIO9

MESA_GPIO10
MESA_GPIO11
MESA_GPIO12
MESA_GPIO13
MESA_GPIO14
MESA_GPIO15

M
E
S
A
_
V
C
T
R
L[

0
:6

]

MESA_VCTRL0
MESA_VCTRL1
MESA_VCTRL2
MESA_VCTRL3

MESA_VCTRL4
MESA_VCTRL5

MESA_VCTRL6

SCRUZ_PIO27

SCRUZ_PIO39
SCRUZ_PIO38
SCRUZ_PIO37

SCRUZ_PIO28

SCRUZ_PIO29

SCRUZ_PIO30
SCRUZ_PIO31
SCRUZ_PIO32
SCRUZ_PIO33
SCRUZ_PIO34
SCRUZ_PIO35
SCRUZ_PIO36

SCRUZ_CLK2
RESB_IN
NMIB_IN

VCC_33_CFG_SQT

XBRKB_IN

VCC_12_SQB

SIGNALPROBE6

SIGNALPROBE0
MESA_DEVCLOCK

MESA_DEVCLOCK

MESA_DEVCLOCK

MESA_CARDPRESB
MESA_RESET

MESA_SUSPENDB

MESA_SYSCLOCK

S
A
T
A
_
R
X
N

S
A
T
A
_
R
X
P

S
A
T
A
_
T
X
P

URC_SQ_REFCLKN
URC_SQ_REFCLKP

VCC_12_SQRX

VCC_12_SQB

S
A
T
A
_
T
X
N

RXPRXNTXPTXN

TUSB_DATA[0:7]

TUSB_DATA0
TUSB_DATA1
TUSB_DATA2
TUSB_DATA3
TUSB_DATA4
TUSB_DATA5
TUSB_DATA6
TUSB_DATA7

IOACTLED0
IOACTLED1
IOACTLED2
IOACTLED3
IOACTLED4
IOACTLED5
IOACTLED6
IOACTLED7

TUSB_RDB
TUSB_WR

TUSB_RXFB
TUSB_TXEB

DEBUGDIG1-0
DEBUGDIG1-1
DEBUGDIG1-2
DEBUGDIG1-3
DEBUGDIG1-4

DEBUGDIG1-5
DEBUGDIG1-6
DEBUGDIG1-7
DEBUGDIG2-0
DEBUGDIG2-1
DEBUGDIG2-2

DEBUGDIG2-3
DEBUGDIG2-4
DEBUGDIG2-5
DEBUGDIG2-6
DEBUGDIG2-7

LCD_REGSEL

TUSB_PWRENB
TUSB_RESETB

M
IC

T
O

R
_
X
0
[0

:7
]

MICTOR_X00
MICTOR_X01
MICTOR_X02

MICTOR_X04

MICTOR_SCL

USER_PB1
USER_PB2

GPIO_LED[0:7]

GPIO_LED0
GPIO_LED1
GPIO_LED2
GPIO_LED3
GPIO_LED4
GPIO_LED5
GPIO_LED6
GPIO_LED7

GPIO_DATA[0:7]

GPIO_DATA0
GPIO_DATA1
GPIO_DATA2
GPIO_DATA3
GPIO_DATA4
GPIO_DATA5
GPIO_DATA6
GPIO_DATA7

MICTOR_CLK1

GPIO_SW1

MESA_CTRL0

MESA_CTRL4

MESA_CTRL5

MESA_CTRL8

MESA_CTRL9

MESA_DATA0
MESA_DATA1

MESA_DATA10

MESA_DATA12

MESA_DATA13

MESA_DATA14

MESA_DATA15

MESA_DATA4

MESA_DATA5

MESA_DATA6

MESA_DATA8
MESA_DATA9

MESA_VDATA0

MESA_VDATA1

MESA_VDATA2

MESA_VDATA3

MESA_VDATA4

MESA_VDATA5

MESA_VDATA6

MESA_VDATA7

MESA_DATA11

MESA_DATA7

MESA_DATA3
MESA_DATA2

GPIO_HSO

MICTOR_CLK0

MICTOR_X03

MICTOR_X05

MICTOR_X06

MICTOR_X07

MICTOR_X10
MICTOR_X11

MICTOR_X12
MICTOR_X13

MICTOR_X14
MICTOR_X15

MICTOR_X16
MICTOR_X17

MICTOR_X24

GPIO_HSI

GPIO_SW2

MICTOR_X21

MICTOR_X23

MICTOR_X25

MICTOR_X26

MICTOR_X27

MICTOR_X30

MICTOR_X33

MICTOR_X34

MICTOR_X35

MICTOR_X36

MICTOR_X37

RN1-A

RN1-A

RN1-B

RN1-B

RN1-D

RN1-D

RN1-E

RN1-E

RN1-F

RN1-F

RN1-G

RN1-G

RN1-H

RN1-H

DEBUGSEL0

DEBUGSEL1

DEBUGSEL2

DEBUGSEL3

LCD_DATA0

LCD_DATA1

LCD_DATA2

LCD_DATA3
LCD_DATA4

LCD_DATA5

LCD_DATA6

LCD_DATA7

LCD_EN

LCD_RWB

MACHXO_SDA

SIGNALPROBE1

SIGNALPROBE2

SIGNALPROBE3

SIGNALPROBE4

SIGNALPROBE5

SIGNALPROBE7

RN1-C

RN1-C

MICTOR_X31
MICTOR_X32

MICTOR_X20

MICTOR_X22
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Terbi ECP2Mulator

FPGA-2
www.westerndesigncenter.com

MESA, AZ 85213

2166 E. BROWN RD.

WESTERN DESIGN CENTER, INC. DATE

SHEET DESCRIPTION

SHEET

SIZETITLE

B

Place 1-100nF cap on device side near Ferrite Beads.
Place other 100nF caps on device side & all 10nF caps

next to device power pins.

NOTE: URC_SQ_REFCLKP/N TO BE
ROUTED AS A DIFFERENTIAL PAIR.

NOTE: ICS844071 CIRCUITRY TO BE PLACED CLOSE
TO FPGA DEVICE MINIMIZING ALL ROUTING LENGTHS.

A1GND_1
A10GND_2
A16GND_3
A22GND_4
AA4GND_5
AA19GND_6
AB1GND_7
AB22GND_8
B4GND_9
B13GND_10
B19GND_11
D2GND_12
D7GND_13
D16GND_14
D21GND_15
G4GND_16
G19GND_17
H10GND_18
H13GND_19
J9GND_20
J14GND_21
K3GND_22
K8GND_23
K10GND_24
K11GND_25
K12GND_26
K13GND_27
K15GND_28
K20GND_29
L10GND_30
L11GND_31
L12GND_32
L13GND_33
M10GND_34
M11GND_35
M12GND_36
M13GND_37
N3GND_38
N8GND_39
N10GND_40
N11GND_41
N12GND_42
N13GND_43
N15GND_44
N20GND_45
P9GND_46
P14GND_47
R10GND_48
R13GND_49
T4GND_50
T19GND_51
W2GND_52
W7GND_53
W16GND_54
W21GND_55
Y10GND_56
Y13GND_57

AA20 NC_1
AA21 NC_2
AB18 NC_3
AB19 NC_4
AB20 NC_5
AB21 NC_6
D14 NC_7
D15 NC_8
E14 NC_9
E15 NC_10
F13 NC_11
F14 NC_12
F15 NC_13
G12 NC_14
G13 NC_15

G14NC_16
G15NC_17
V17NC_18
V18NC_19
W15NC_20
W17NC_21
W18NC_22
W19NC_23
Y15NC_24
Y16NC_25
Y17NC_26
Y18NC_27
Y19NC_28
Y20NC_29
Y21NC_30
Y22NC_31

J10 VCC_1
J11 VCC_2
J12 VCC_3
J13 VCC_4
K9 VCC_5

K14 VCC_6
L9 VCC_7

L14 VCC_8
M9 VCC_9

M14 VCC_10
N9 VCC_11

N14 VCC_12
P10 VCC_13
P11 VCC_14
P12 VCC_15
P13 VCC_16

H
1
1

V
C
C
A
U

X
_
1

H
1
2

V
C
C
A
U

X
_
2

L8
V
C
C
A
U

X
_
3

L1
5

V
C
C
A
U

X
_
4

M
8

V
C
C
A
U

X
_
5

M
1
5

V
C
C
A
U

X
_
6

R
1
1

V
C
C
A
U

X
_
7

R
1
2

V
C
C
A
U

X
_
8

H
8

V
C
C
P
LL

_
1

H
1
5

V
C
C
P
LL

_
2

R
8

V
C
C
P
LL

_
3

R
1
5

V
C
C
P
LL

_
4

B5 VCCIO0_1
B9 VCCIO0_2
E7 VCCIO0_3
H9 VCCIO0_4

D13 VCCIO1_1
E16 VCCIO1_2
H14 VCCIO1_3

E21 VCCIO2_1
G18 VCCIO2_2
J15 VCCIO2_3
K19 VCCIO2_4

N19 VCCIO3_1
P15 VCCIO3_2
T18 VCCIO3_3
V21 VCCIO3_4

AA18 VCCIO4_1
R14 VCCIO4_2
V16 VCCIO4_3
W13 VCCIO4_4

AA5 VCCIO5_1
R9 VCCIO5_2
V7 VCCIO5_3

W10 VCCIO5_4

N4 VCCIO6_1
P8 VCCIO6_2
T5 VCCIO6_3
V2 VCCIO6_4

E2 VCCIO7_1
G5 VCCIO7_2
J8 VCCIO7_3
K4 VCCIO7_4

AA22 VCCIO8_1
U19 VCCIO8_2

W
4

V
C
C
J

U1-D

LFE2M-50E-7FN484C

1 2
FB1

0603

C1
100nF
0402

C2
100nF
0402

C3
100nF
0402

C4
100nF
0402

C5
100nF
0402

C6
100nF
0402

C7
10nF
0402

C8
10nF
0402

C9
10nF
0402

C10
10nF
0402

C11
10nF
0402

C12
10nF
0402

C13
10nF
0402

C14
10nF
0402

C15
10nF
0402

C16
10nF
0402

C17
10nF
0402

C18
10nF
0402

C19
10nF
0402

C20
10nF
0402

C21
10nF
0402

C22
10nF
0402

C23
10nF
0402

C24
10nF
0402

C25
10nF
0402

C26
10nF
0402

1 2
FB2

0603
C27

100nF
0402

C28
10nF
0402

C29
10nF
0402

C30
10nF
0402

1 2
FB3

0603
C31

100nF
0402

C32
10nF
0402

C33
100nF
0402

C34
100nF
0402

C35
100nF
0402

C36
100nF
0402

C37
10nF
0402

C38
10nF
0402

C39
10nF
0402

C40
10nF
0402

C41
10nF
0402

C42
10nF
0402

C43
10nF
0402

C44
10nF
0402

1 2
FB4

0603

1 2
FB5

0603
C55

100nF
0402

C56
10nF
0402

C57
10nF
0402

C58
10nF
0402

C59
10nF
0402

OSCOUT

ENGND

Vcc

12

34

Y2

1
EN

4
GND

5
OSCOUT

8
VCC

Y1

1
23

4

S3

1
23

4

S4

1
23

4

S1

1
23

4

S2

C72
100nF
0402

C73
100nF
0402

C74
100nF
0402

C75
100nF
0402

C76
1nF
0402

C77
1nF
0402

12
FB7

0603

12
FB8

0603

J5

TP10

TP11
TP9

TP0

TP1

TP2

TP3

TP4

TP5

TP6

TP7

ANODE-A ANODE-B

DA7

DA6

DA5

DA4

DA3

DA2

DA1

DB7

DB6

DB5

DB4

DB3

DB2

DB1

DA0 DB0DP

G

F

E

D

C

B

A

DP

G

F

E

D

C

B

A

1

2

3

4

5

6

7

8

9

10

11

12

1314

15

16

17

18

DISP1

HEX 1

HEX 2

HEX 8

HEX 4

C

C

1

2

4

8

C1

C2

S5

12

D7

RED

12

D3

RED

12

D2

BLU

12

D1

GRN

12

D0

YEL

12

D6

BLU

12

D5

GRN

12

D4

YEL

1
BUF_IN

2
OE

3
OUTPUT1

4
GND

5
OUTPUT2

6
VDD

7
OUTPUT3

8
OUTPUT4

U7

1
BUF_IN

2
OE

3
OUTPUT1

4
GND

5
OUTPUT2

6
VDD

7
OUTPUT3

8
OUTPUT4

U8

1
D

1

2
D

2

3

G

4 S

5
D

3

6
D

4

Q1

1

2

R2

0603
560

1

2

R3

0603
330

1

2

R4

0603
270

1

2
D10

RED
1

2
D11

BLU1

2
D12

GRN

1
VDD1

2
GND

3
XTAL_OUT

4
XTAL_IN

5
FREQ_SEL

6
NQ

7
Q

8
VDD2

U9
ICS8440711

2

DNPR8

0603
TBD

1

2

R46

0603
50 ohm

1 2
R45

0603
50 ohm

1 2
R48

0603
10 ohm

1 2

R47

0603

50 ohm

1 2
R49

0603
50 ohm

C51

100nF
0402

C52
10nF
0402

C68
10nF
0402

C69
10nF

0402

C70
10nF
0402

+C71
10uF

3528
10V

TP21

+3.3V

+3.3V

+3.3V

+1.2V

+1.2V

+3.3V

+3.3V

+3.3V +3.3V

+3.3V

+5V
+3.3V +3.3V

+1.2V

+3.3V

+3.3V

VCC_33_JTAG

VCC_12_PLL

RESB_IN

NMIB_IN

USER_PB1

USER_PB2

XBRKB_IN

SIGNALPROBE0

SIGNALPROBE6

DEBUGDIG1-7

DEBUGDIG1-6

DEBUGDIG1-5

DEBUGDIG1-4

DEBUGDIG1-3

DEBUGDIG1-2

DEBUGDIG1-1

DEBUGDIG1-0 DEBUGDIG2-0

DEBUGDIG2-1

DEBUGDIG2-2

DEBUGDIG2-3

DEBUGDIG2-4

DEBUGDIG2-5

DEBUGDIG2-6

DEBUGDIG2-7

IOACTLED7

IOACTLED6

IOACTLED5

IOACTLED4

IOACTLED3

IOACTLED2

IOACTLED1

IOACTLED0
GCLK1

GPLL1

SPLL1

SATA_REFCLK

GPLL0

SPLL0

CLK_MACHXO

VCC_33_IO_AUX

VCC_33_CFG_SQT

SATA_REFCLK

URC_SQ_REFCLKP

URC_SQ_REFCLKN

VCC_12_CORE

DEBUGSEL0

DEBUGSEL1

DEBUGSEL2

DEBUGSEL3

SIGNALPROBE1

SIGNALPROBE2

SIGNALPROBE3

SIGNALPROBE4

SIGNALPROBE5

SIGNALPROBE7
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B
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SHEET

SHEET DESCRIPTION

DATEWESTERN DESIGN CENTER, INC.

2166 E. BROWN RD.

MESA, AZ 85213

www.westerndesigncenter.com

Terbi ECP2Mulator

USBCF_P/M TO BE ROUTED AS A DIFFERENTIAL PAIR.

A1 PT2A
B3 PT2B
A2 PT2C
A3 PT2D
C4 PT2F
A4 PT3B
A5 PT3D
B5 PT3E
C6 PT3F
B6 PT4C
A6 PT4D
B7 PT5A
C8 PT5B
B8 PT6A
A8 PT6B
A9 PT7A
B9 PT7B

C10 PT7E
B10 PT7F
C11 PT8C
A11 PT9A
C12 PT9B
B12 PT9C
B13 PT9D
A12 PT9E
A13 PT9F

L14 PR10A
M13 PR10B
M12 PR11A
N13 PR11B
M14 PR11C
N14 PR11D

A14 PR2A
C13 PR2B
B14 PR2C
C14 PR2D
D12 PR3C
D14 PR3D
E14 PR4B
E13 PR4C
F12 PR4D
F13 PR5C
F14 PR5D
G14 PR6B
G13 PR6C
H12 PR6D
H13 PR7A
H14 PR7B
J12 PR7C
J13 PR8A
K12 PR8B
K13 PR8C
K14 PR8D

M3PB2C
N3PB2D
M4PB3B
N4PB3C
P5PB3D
N6PB4E
M6PB4F
N7PB5A
M7PB5B
N8PB5D
P8PB6A
M8PB6B
N9PB7A
M9PB7B
N10PB7E
P10PB7F
P11PB8C
M11PB8D
P12PB9C
P13PB9D
P14PB9F
P4TCK
M5TDI
N5TDO
P3TMS

L1PL10A
L3PL10B
M1PL11A
N1PL11B
M2PL11C
P1PL11D

B1PL2A
C1PL2B
B2PL2C
C2PL2D
C3PL3A
D1PL3B
D3PL3D
E2PL5A
E3PL5B
F2PL5D
F3PL6B
G1PL6C
G2PL6D
G3PL7A
H2PL7B
H1PL7C
J1PL8A
J2PL8C
J3PL9A
K2PL9B
K1PL9C

N12SLEEPN

U2-A

LCMXO640C-4MN132C

C9GND_C9
F1GND_F1
J14GND_J14
P9GND_P9

C7 VCC_C7
G12 VCC_G12
H3 VCC_H3
P6 VCC_P6

A7 VCCAUX_A7
P7 VCCAUX_P7

A10GNDIO0_A10
B4GNDIO0_B4

B11 VCCIO0_B11
C5 VCCIO0_C5 D13GNDIO1_D13

L13GNDIO1_L13
E12 VCCIO1_E12
L12 VCCIO1_L12

N11GNDIO2_N11
P2GNDIO2_P2M10 VCCIO2_M10

N2 VCCIO2_N2

E1GNDIO3_E1
L2GNDIO3_L2

D2 VCCIO3_D2
K3 VCCIO3_K3

U2-B

LCMXO640C-4MN132C

1

2

3
S6

1
HOLD

2
VCC

3
NC1

4
NC2

5
NC3

6
NC4

7
S

8
Q

9
W

10
VSS

11
NC5

12
NC6

13
NC7

14
NC8

15
D

16
C

U4
M25P16-VMF

1

2

3

4

5

6

7

8

9

10

JP6

1

2

3

4

5

6

J7

1
V
C
C
1

2
G

N
D

1

3
RDY0/SLRD

4
RDY1/SLWR

5
RDY2

6
RDY3

7
RDY4

8
RDY5

9
AVCC1

10
XTALOUT

11
XTALIN

12
AGND1

13
NC1

14
NC2

15
NC3

16
AVCC2

17
DPLUS

18
DMINUS

19
AGND2

2
0

V
C
C
2

2
1

G
N

D
2

22
INT4

23
T0

24
T1

25
T2

26
IFCLK

27
RESERVED

28
BKPT

29
SCL

30
SDA

31
RD#

32
WR#

3
3

V
C
C
3

34
PB0/FD0

35
PB1/FD1

36
PB2/FD2

37
PB3/FD3

3
8

V
C
C
4

3
9

G
N

D
3

40
TXD0

41
RXD0

42
TXD1

43
RXD1

44
PB4/FD4

45
PB5/FD5

46
PB6/FD6

47
PB7/FD7

4
8

G
N

D
4

4
9

V
C
C
5

5
0

G
N

D
5

51
CTL3

52
CTL4

5
3

V
C
C
6

54
CTL0/FLAGA

55
CTL1/FLAGB

56
CTL2/FLAGC

57
PC0/GPIFADR0

58
PC1/GPIFADR1

59
PC2/GPIFADR2

60
PC3/GPIFADR3

61
PC4/GPIFADR4

62
PC5/GPIFADR5

63
PC6/GPIFADR6

64
PC7/GPIFADR7

6
5

G
N

D
6

6
6

V
C
C
7

67
PA0/INT0#

68
PA1/INT1#

69
PA2/SLOE

70
PA3/WU2

71
PA4/FIFOADR0

72
PA5/FIFOADR1

73
PA6/PKTEND

74
PA7/FLAGD/SLCS#

7
5

G
N

D
7

76
CTL5

77
RESET#

7
8

V
C
C
8

79
WAKEUP

80
PD0/FD8

81
PD1/FD9

82
PD2/FD10

83
PD3/FD11

84
INT5#

8
5

V
C
C
9

86
PE0/T0OUT

87
PE1/T1OUT

88
PE2/T2OUT

89
PE3/RXD0OUT

90
PE4/RXD1OUT

91
PE5/INT6

92
PE6/T2EX

93
PE7/GPIFADR8

9
4

G
N

D
8

95
PD4/FD12

96
PD5/FD13

97
PD6/FD14

98
PD7/FD15

9
9

G
N

D
9

100
CLKOUT

U5
CY7C68013A-100AXC

1
2

Y
3

2
4
.0

M
H

z

TP19

TP18

TP16

1

2

R17

0603
10K

1

2

R18

0603
10K

C123
12pF

0402

C124
12pF

0402

C125
100nF
0402

+ C140
2.2uF

3528
10V

1 2
FB15

0603
C149
100nF
0402

C150
100nF
0402

C151
100nF
0402

C152
100nF
0402

C153
100nF
0402

C154
100nF
0402

C155
1nF
0402

+ C156
4.7uF

3528
10V

C157
1nF
0402

C158
100nF
0402

C159
100nF
0402

C160
100nF
0402

C161
100nF
0402

1

2

R19

0603
10K

12
R20

0603

10K

1

2

R22

0603
4.7K

TP20

C162
100nF
0402

C163
100nF
0402

C164
100nF
0402

1

2

R23

0603
10K

C165
100nF
0402

C166
100nF
0402

1

2

R24

0603
560

1

2
D14
BLU

1

2

R25

0603
560

1

2
D15
RED

1

2

3 Q2
BSS138

1

2

3Q3
BSS138

TP17

1
2 3

4

S7

1

2

R26

0603
4.7K

1

2

R27

0603
270

1

2
D16
YEL

1

2

R28

0603
10K

1

2

DNPR3

0603
10K

1

2

DNPR2

0603
10K

1

2

DNPR1

0603
10K

1

2

R32

0603
0ohm

1

2

R33

0603
0ohm

1

2

R34

0603
0ohm

1

2

DNPR4

0603
0ohm

1

2

R43

0603
10K

1

2

R44

0603
10K

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V +3.3V

+3.3V +3.3V +3.3V

+3.3V

JTAG_TDO

JTAG_TDI

JTAG_PROGB

JTAG_TRST

JTAG_TMS

JTAG_TCK

JTAG_DONE

JTAG_INITB

EC_TMS

MACHXO_TMS

G
P_

R
D

Y
[0

:5
] GP_RDY0

GP_RDY1
GP_RDY2
GP_RDY3
GP_RDY4
GP_RDY5

USBCF_P
USBCF_M

GP_T0
GP_T1
GP_T2

USBCF_I2C_SCL
USBCF_I2C_SDA

GP_TXD0
GP_RXD0
GP_TXD1
GP_RXD1

GP_INT0
GP_INT1
GP_SLOE
GP_WU2

GP_FIFOADR0
GP_FIFOADR1

GP_PKTEND
GP_SLCS#

G
P_

D
[0

:1
5
]

GP_D0
GP_D1
GP_D2
GP_D3
GP_D4
GP_D5
GP_D6
GP_D7

G
P_

D
[0

:1
5
]

GP_D8
GP_D9

GP_D10
GP_D11
GP_D12
GP_D13
GP_D14
GP_D15

G
P_

C
T
L[

0
:5

]

GP_CTL0
GP_CTL1
GP_CTL2
GP_CTL3
GP_CTL4
GP_CTL5

G
P_

A
D

R
[0

:8
]

GP_ADR0
GP_ADR1
GP_ADR2
GP_ADR3
GP_ADR4
GP_ADR5
GP_ADR6
GP_ADR7

GP_ADR8

USBCF_WAKE

GP_BKPT

GP_IFCLK

USB_CLK_O

MACHXO_RESB

M
A
C
H

X
O

_
IO

[0
:1

5
]

MACHXO_IO0

MACHXO_IO1
MACHXO_IO2

MACHXO_IO3

MACHXO_IO4
MACHXO_IO5

MACHXO_IO6
MACHXO_IO7

MACHXO_IO8
MACHXO_IO9

MACHXO_IO10

MACHXO_IO11

MACHXO_IO12

MACHXO_IO13

MACHXO_IO14

MACHXO_CLK0
MACHXO_CLK1
CLK_MACHXO

GP_TXD0
GP_RXD0
GP_BKPT
GP_RXD1
GP_TXD1

GP_SLOE
GP_WU2
GP_FIFOADR0
GP_FIFOADR1
GP_PKTEND

GP_INT1
GP_INT0
USB_CLK_O
USBCF_I2C_SDA
USBCF_I2C_SCL
GP_IFCLK
USBCF_WAKE
JTAG_INITB
JTAG_TRST
JTAG_DONE
JTAG_TDO
JTAG_PROGB
JTAG_TDI
JTAG_TMS
JTAG_TCK

JTAG_TCKJTAG_TDI
JTAG_TDO
MACHXO_TMS

G
P_

C
T
L[

0
:5

]

GP_CTL0
GP_CTL1
GP_CTL2

GP_CTL3
GP_CTL4

GP_CTL5

MACHXO_RESB

G
P_

R
D

Y
[0

:5
]

GP_RDY0
GP_RDY1

GP_RDY2
GP_RDY3
GP_RDY4
GP_RDY5

GP_SLCS#

GP_T2
GP_T0
GP_T1

MACHXO_IO15

G
P_

D
[0

:1
5
]

GP_D0
GP_D1
GP_D4
GP_D3
GP_D2
GP_D6
GP_D5
GP_D9
GP_D8
GP_D7

GP_D14
GP_D12
GP_D15
GP_D13
GP_D11
GP_D10

G
P_

A
D

R
[0

:8
]

GP_ADR1
GP_ADR0
GP_ADR2

GP_ADR3
GP_ADR5
GP_ADR4
GP_ADR6
GP_ADR7
GP_ADR8

SCFG_CSSPIB

SCFG_SPIDO

SCFG_CCLK

SCFG_SISPI

JTAG_DONE

JTAG_INITB

JTAG_PROGB

SCFG_SPIFASTB
SCFG_CFG0
SCFG_CFG1
SCFG_CFG2

JVCC_50

USBCF_M

USBCF_P

JTAG_TMS

HOLD#

USB_SDA
USB_SCL

MACHXO_SLEEPN

MACHXO_TSALL
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Terbi ECP2Mulator

CAPS FOR FERRITE BEADS

1 2

3 4

5 6

JP2

1

2

3

J9

1

2

D9

MBR0540LT1

1
RUN/SS1

2
SENSE1+

3
SENSE1-

4
VOSENSE1

5
FREQSET

6
STBYMD

7
FCB

8
ITH1

9
SGND

10
3.3VOUT

11
ITH2

12
VOSENSE2

13
SENSE2-

14
SENSE2+

15
RUN/SS2

16
TG2

17
SW2

18
BOOST2

19
BG2

20
PGND

21
INTVCC

22
EXTVCC

23
BG1

24
VIN

25
BOOST1

26
SW1

27
TG1

28
FLTCPL

U6

LTC1628G

1 2

L1
33uH

1 2

L2
100uH

1

2

R5

0603
560

1 2

D13
ORG

1 2
FB14

0603

C121
220pF
0603

C122
220pF
0603

C126
10uF
0603

C127
10uF
0603

+ C128
220uF
10V
3528

1

2

R6

0603
15K

1

2

R11

0603
15K

C134
33pF
0603

C136
33pF
0603

C137
100nF
0402

C139
10nF
0402

C138
100nF
0402

1

2

R12

0603
4.7K

C141
100nF
0402

DNPC1
10nF
0402

C143

100nF

0402

C144
10uF
0603

C145
100nF

0402

1

2

R13

0603
5.1ohm

1 2
R14

0603

0.025ohm 1

2

R15

0603
5.1K

1

2

R16

0603
10K

C148
10uF
0603

TP14

1 2

JP7

1

2 3

4

Q4-A

8

7 6

5

Q4-B C142
180pF
0603

1

2

D18

MBR0540LT1

+ C167
220uF
10V
3528

DNPC2
10nF
0402

C168

100nF

0402

C169
10uF
0603

C170
100nF

0402

1

2

R21

0603
5.1ohm

1 2
R29

0603

0.05ohm 1

2

R30

0603
47K

1

2

R31

0603
15K

C173
10uF
0603

TP15

1

2 3

4

Q5-A

8

7 6

5

Q5-B C174
180pF
0603

1

2
D17
10MQ040N

1

2

D19
10MQ040N

TP12

12

D20

10MQ040N

+ C118
47uF

3528
10V

+ C119
47uF

3528
10V

TP13 TP22 TP8

C80
100nF
0402 C81

100nF
0402

C82
100nF
0402 C83

100nF
0402

C84
100nF
0402 C85

100nF
0402

C86
100nF
0402 C87

100nF
0402

C88
100nF
0402 C89

100nF
0402

C90
100nF
0402 C91

100nF
0402

C92
1uF
0402 C93

1uF
0402

C94
1uF
0402 C95

1uF
0402

C96
1uF
0402 C97

1uF
0402

C98
1uF
0402 C99

1uF
0402

C100
1uF
0402 C101

1uF
0402

C102
1uF
0402 C103

1uF
0402

+ C104
10uF

3528
10V

+ C105
10uF

3528
10V

+ C106
10uF

3528
10V

+ C107
10uF

3528
10V

+ C108
10uF

3528
10V

+ C109
10uF

3528
10V

+ C110
10uF

3528
10V

+ C111
10uF

3528
10V

+ C112
10uF

3528
10V

C49
1uF
0402

C50
100nF
0402

C115
10nF
0402

C116
100nF
0402

C146
1nF
0402

C147

1nF
0402

C171
1nF
0402

C172

1nF

0402

+5V

+5V +5V

+5V

+5V

+1.2V

+3.3V

+5V +5V

+5V +5V

+5V +5V

+3.3V +3.3V +3.3V+3.3V+3.3V+3.3V

+3.3V

+3.3V

+3.3V+3.3V+3.3V+3.3V+3.3V+3.3V

+3.3V+3.3V+3.3V+3.3V +1.2V +1.2V +1.2V

+1.2V +1.2V +1.2V

+1.2V +1.2V +1.2V +1.2V

+1.2V

TVCC_50

JVCC_50 MESA_CARDPWR

VUNREG

PW_BOOST1

PW_T1A_GATE

PW_SW1

PW_T1B_GATE

PW_SW1_L

PW_VOS1

PW_VOS2

PW_SW2_L

PW_T2B_GATE

PW_BOOST2

PW_T2A_GATE

PW_SW2

XVCC_50
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Terbi ECP2Mulator

TIDE_USB_DP/DM TO BE ROUTED AS A DIFFERENTIAL PAIR.

1
D0

2
D4

3
D2

4
VCCIO

5
D1

6
D7

7
G

N
D

1

8
NC1

9
D5

10
D6

11
D3

12
PWREN#

13
RD#

14
WR

15
USBDP

16
USBDM

17
3V3OUT

1
8

G
N

D
2

19
RESET#

20
VCC

2
1

G
N

D
3

22
TXE#

23
RXF#

24
NC2

2
5

A
G

N
D

2
6

T
E
S
T

27
OSCI

28
OSCO

U3
FT245RL

1

2

3

4

5

6

7

8

9J8

1

2

3

JP4

+C130
47uF
10V

3528

1

2

R7

0603
10K

C131
100nF
0402

C132
100nF
0402

C133
100nF
0402

C135
100nF
0402

1

2

R8

0603
4.7K

1

2

R9
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NOTES:
NETS MICTOR_X0[7:0], MICTOR_X1[7:0], MICTOR_X2[7:0] & MICTOR_X3[7:0]
ARE TO BE LENGTH MATCHED +/- 1MM FOR EACH RESPECTIVE SET OF 8 NETS.
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