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3.3V
for SD/HD/3G-SDI
Clocking Circuitry

Vout = 1 + (390/169) = 3.3078V

fz = 1 / (2*3.1416*390*0.01uF) = 40KHz
fz is within the recommanded 20KHz to 100KHz range

fz = 1 / (2*3.1416*390*0.01uF) = 40KHz
fz is within the recommanded 20KHz to 100KHz range

fz = 1 / (2*3.1416*113*0.01uF) = 140KHz
fz is within the recommanded 50KHz to 200KHz range

fz = 1 / (2*3.1416*113*0.01uF) = 140KHz
fz is within the recommanded 50KHz to 200KHz range

Voltage adjustment range : 1.0V to 1.2V
Turn clockwise to increase the voltage

J39
HEADER 2x1
J39
HEADER 2x1

12

U16

LT
LT1764AEQ#PBF

U16

LT
LT1764AEQ#PBF

SHDN
1

IN
2

GND
3

OUT
4

ADJ
5

GND6
6

C377

22uF, X5R, 6.3V
0805

C377

22uF, X5R, 6.3V
0805

1
2

GP10GP10

R340 0RR340 0R

R331OPENR331OPEN

U14

LT
LT1764AEQ#PBF

U14

LT
LT1764AEQ#PBF

SHDN
1

IN
2

GND
3

OUT
4

ADJ
5

GND6
6

+
C267
100uF, Tant
EIA3528

+
C267
100uF, Tant
EIA3528

F6

0154010.DR
FUSEBLOCK W/10A FUSE SMD
F6

0154010.DR
FUSEBLOCK W/10A FUSE SMD

F2

0154003.DR
FUSEBLOCK W/3A FUSE SMD
F2

0154003.DR
FUSEBLOCK W/3A FUSE SMD

GP14GP14 GP11GP11

R341

0R

R341

0R

R120
10K
R120
10K

D7

SCHOTTKY

V12P10-E3/87A
Vishay

D7

SCHOTTKY

V12P10-E3/87A
Vishay

C64
0.01uF, NPO
1206

C64
0.01uF, NPO
1206

1 2

C373

22uF, X5R, 6.3V
0805

C373

22uF, X5R, 6.3V
0805

1
2

GP15GP15

R322 12.1KR322 12.1K R342

280

R342

280

TB1

Terminal Block
ED120/2DS

TB1

Terminal Block
ED120/2DS

1

2

F5

0154010.DR
FUSEBLOCK W/10A FUSE SMD
F5

0154010.DR
FUSEBLOCK W/10A FUSE SMD

C380
0.01uF, NPO
1206

C380
0.01uF, NPO
1206

1 2

+ C412
10uF, Tant

0805

+ C412
10uF, Tant

0805

C34

0.01uF

C34

0.01uF1
2C298

22uF, X5R, 6.3V
0805

C298

22uF, X5R, 6.3V
0805

1
2

GP22GP22

R122
191, 1%
R122
191, 1%+ C266

33uF, Tant

0805

+ C266
33uF, Tant

0805

+
C264
100uF, Tant
EIA3528

+
C264
100uF, Tant
EIA3528

+ C419
10uF, Tant

0805

+ C419
10uF, Tant

0805

U40

PTH12060W

U40

PTH12060W

GND1
1

VIN
2

IN
H

IB
IT

#
3

A
D

J
U

S
T

4

SENSE
5

VOUT
6

G
N

D
7

7
T

R
A

C
K

8

M
D

W
N

9

M
U

P
1
0

GP20GP20

Q28

NTMS4503NR2G
SOIC-8

Q28

NTMS4503NR2G
SOIC-8

S1
1

S2
2

S3
3

G
4

D1
5

D2
6

D3
7

D4
8

+ C422
10uF, Tant

0805

+ C422
10uF, Tant

0805

F7

0154010.DR
FUSEBLOCK W/10A FUSE SMD
F7

0154010.DR
FUSEBLOCK W/10A FUSE SMD

GP17GP17

C368

0.01uF

C368

0.01uF1
2

+ C285
33uF, Tant

0805

+ C285
33uF, Tant

0805

D35
LED-SMT1206_GREEN
D35
LED-SMT1206_GREEN

R318 0RR318 0R

GP19GP19GP23GP23

R132
390, 1%
R132
390, 1%

U27
NS
LP3878MR-ADJ/NOPB

U27
NS
LP3878MR-ADJ/NOPB

BYPASS
1

NC1
2

GND3
3

IN
4

OUT
5

ADJ
6

NC2
7

SHDN
8

G
N

D
9

9

R121
390, 1%
R121
390, 1%

GP7GP7

+
C273
100uF, Tant
EIA3528

+
C273
100uF, Tant
EIA3528

U26
NS
LP3878MR-ADJ/NOPB

U26
NS
LP3878MR-ADJ/NOPB

BYPASS
1

NC1
2

GND3
3

IN
4

OUT
5

ADJ
6

NC2
7

SHDN
8

G
N

D
9

9

GP24GP24

R124
10K
R124
10K

R323 OPENR323 OPEN

R134
10K
R134
10K

R324 0RR324 0R

C324

0.01uF

C324

0.01uF1
2

+ C413
330uF, Tant

+ C413
330uF, Tant

C56

22uF, X5R, 6.3V
0805

C56

22uF, X5R, 6.3V
0805

1
2

U20
NS
LP3878MR-ADJ/NOPB

U20
NS
LP3878MR-ADJ/NOPB

BYPASS
1

NC1
2

GND3
3

IN
4

OUT
5

ADJ
6

NC2
7

SHDN
8

G
N

D
9

9

GP2GP2

GP4GP4

C367

0.01uF

C367

0.01uF1
2

GP8GP8

U4
NS
LP3878MR-ADJ/NOPB

U4
NS
LP3878MR-ADJ/NOPB

BYPASS
1

NC1
2

GND3
3

IN
4

OUT
5

ADJ
6

NC2
7

SHDN
8

G
N

D
9

9

R326OPENR326OPEN

F4

0154003.DR
FUSEBLOCK W/3A FUSE SMD
F4

0154003.DR
FUSEBLOCK W/3A FUSE SMD

GP1GP1

+
C418
330uF, Tant

+
C418
330uF, Tant

R115
191, 1%
R115
191, 1%

GP13GP13

R325

0R

R325

0R

R188
113, 1%
R188
113, 1%C41

22uF, X5R, 6.3V
0805

C41

22uF, X5R, 6.3V
0805

1
2

U12

LT
LT1764AEQ#PBF

U12

LT
LT1764AEQ#PBF

SHDN
1

IN
2

GND
3

OUT
4

ADJ
5

GND6
6

R189
113, 1%
R189
113, 1%

R328 0RR328 0R

F1

0154003.DR
FUSEBLOCK W/3A FUSE SMD
F1

0154003.DR
FUSEBLOCK W/3A FUSE SMD

GP9GP9

R16
390, 1%
R16
390, 1%

GP16GP16

U17

PTH12060L

U17

PTH12060L

GND1
1

VIN
2

IN
H

IB
IT

#
3

A
D

J
U

S
T

4

SENSE
5

VOUT
6

G
N

D
7

7
T

R
A

C
K

8

M
D

W
N

9

M
U

P
1
0

R114
180, 1%
R114
180, 1%

R190
560, 1%
R190
560, 1%

VR4
20K

ST32ETB203
Copal

VR4
20K

ST32ETB203
Copal

1
3

2

C378

22uF, X5R, 6.3V
0805

C378

22uF, X5R, 6.3V
0805

1
2

GP5GP5

+ C416
10uF, Tant

0805

+ C416
10uF, Tant

0805

R17
169, 1%
R17
169, 1%

C415
0.01uF
C415
0.01uF

1
2

R191
226, 1%
R191
226, 1%

GP3GP3

GP21GP21

R334
680
PCB Footprint = 1206

R334
680
PCB Footprint = 1206

J15
Power Jack
Male Power Jack 2.1mm 2.5A 16V
PJ-002A

J15
Power Jack
Male Power Jack 2.1mm 2.5A 16V
PJ-002A

1
3

2

+
C282
100uF, Tant
EIA3528

+
C282
100uF, Tant
EIA3528

R176
169, 1%
R176
169, 1%

C381
0.01uF, NPO
1206

C381
0.01uF, NPO
1206

1 2

GP18GP18

C374

22uF, X5R, 6.3V
0805

C374

22uF, X5R, 6.3V
0805

1
2

+
C286
330uF, Tant

+
C286
330uF, Tant

+ C268
33uF, Tant

0805

+ C268
33uF, Tant

0805

GP6GP6

+
C421
330uF, Tant

+
C421
330uF, Tant

R339
OPEN

R339
OPEN

R321

2K

R321

2K

F3

0154010.DR
FUSEBLOCK W/10A FUSE SMD
F3

0154010.DR
FUSEBLOCK W/10A FUSE SMD

U18

PTH12060W

U18

PTH12060W

GND1
1

VIN
2

IN
H

IB
IT

#
3

A
D

J
U

S
T

4

SENSE
5

VOUT
6

G
N

D
7

7
T

R
A

C
K

8

M
D

W
N

9

M
U

P
1
0

C289
0.01uF, NPO
1206

C289
0.01uF, NPO
1206

1 2

R178
390, 1%
R178
390, 1%

GP12GP12

C316

22uF, X5R, 6.3V
0805

C316

22uF, X5R, 6.3V
0805

1
2



2
9

L
a

ttic
e

E
C

P
3

 V
id

e
o

 P
ro

to
c
o

l B
o

a
rd

 –
 R

e
v
is

io
n

 C
U

s
e
r’s

 G
u

id
e
 

F
ig

u
re

 1
3
. P

o
w

e
r M

a
n

a
g

e
m

e
n

t
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

HVOUT1

P
A

C
_
M

C
L
K

PLDCLK

P
A

C
_
R

E
S

E
T

n

P
A

C
_
V

P
S

1
P

A
C

_
V

P
S

0

TDI_PAC

TCK_PAC
TMS_PAC

TDO_PAC

TDISEL_PAC

ATDI_PAC

2_5V

PWR_GOOD_VCCA

PWR_GOOD_VCC

PWR_GOOD_3_3V

PWR_GOOD_2_5V

PWR_GOOD_5_0V

PWR_GOOD_1_8V

PWR_GOOD_VCCA

PWR_GOOD_VCC

PWR_GOOD_3_3V

PWR_GOOD_2_5V

PWR_GOOD_5_0V

PWR_GOOD_1_8V

PWR_GOOD_VCCA
PWR_GOOD_VCC
PWR_GOOD_3_3V
PWR_GOOD_2_5V
PWR_GOOD_5_0V
PWR_GOOD_1_8V

TRIM8
TRIM7

TRIM1
TRIM2
TRIM3
TRIM4
TRIM5
TRIM6

TRIM5

TRIM6

TRIM2

TRIM3

TRIM4

TRIM1

P
A

C
_
IN

3
P

A
C

_
IN

4
P

A
C

_
IN

5

P
A

C
_
V

M
O

N
1
2

P
A

C
_
V

M
O

N
1
1

P
A

C
_
V

M
O

N
1
0

P
A

C
_
V

M
O

N
9

PAC_OUT9
PAC_OUT8
PAC_OUT7
PAC_OUT6
PAC_OUT5

HVOUT4
HVOUT3
HVOUT2

TCK_PAC
TDO_PAC
TDI_PAC
TMS_PAC

3_3V

3
_
3
V

IN

3_3VIN

3_3VIN

3_3VIN

3_3VIN
3_3VIN

3_3VIN

3_3VIN

3_3VIN

2_5V

3_3VIN

3_3VIN

12_0VIN12_0V

VCC_CORE

3_3V

1_2V_A

5_0V

1_8V

2_5V

3_3V

3_3VIN

TEMP[6]

TEMP_GND[6]

I2C_SDA [9,13,14]
I2C_SCL [9,13,14]

3_3V_GATE [3]

5_0V_EN [3]

1_8V_EN [3]

2_5V_EN [3]

CORE_EN [3]

SERDES_PWR_EN [3]

VCC_TRIM [3]

3_3_TRIM [3]

VCCA_TRIM [3]

1_8_TRIM [3]

2_5_TRIM [3]

5_0_TRIM [3]

TDO_PAC [6]
TDI_PAC [6]

TCK_PAC [6]
TMS_PAC [6]

DONE_ECP3[6]

INITN_ECP3[6]

GSRN[6,11]

Title

Size Project Rev

Date: Sheet of

Lattice Semiconductor Corporation

5555 N.E. Moore Court

Hillsboro, Oregon. 97124

ECP3 Video Protocol Board Schematic C

Power Management

C

4 16Wednesday, November 04, 2009

Title

Size Project Rev

Date: Sheet of

Lattice Semiconductor Corporation

5555 N.E. Moore Court

Hillsboro, Oregon. 97124

ECP3 Video Protocol Board Schematic C

Power Management

C

4 16Wednesday, November 04, 2009

Title

Size Project Rev

Date: Sheet of

Lattice Semiconductor Corporation

5555 N.E. Moore Court

Hillsboro, Oregon. 97124

ECP3 Video Protocol Board Schematic C

Power Management

C

4 16Wednesday, November 04, 2009

EEPROM

1.8V

2.5V

3.3V

5.0V

VCCA

VCC CORE

LDO

POL

LDO

LP3878

VCC_CORE,
(+1.2v, 10A)

3_3VIN, 
(+3.3V, 10A)

1_5V_IO, SerDes I/O Buffer
(+1.5V, 0.8A)

3_3V,
(+3.3V, 3.2A)

ispPAC

12V INPUT

PCIe Edge
12V Wall Adapter
12V Input Terminal

1_8V, DDR2
(+1.8V, 3A)

1_2V_A, SerDes
(+1.2V, 3A)

2_5V, LVDS
(+2.5V, 3A)

LDO 1_2V_IO, SerDes I/O Buffer
(+1.2V, 0.8A)LP3878

POL

PTH12060W

PTH12060L

LDO

LP3878

LDO

LP3878
3_3V_SDI_CLK,
SDI Clock
(+3.3V, 0.8A)

DP_RX_PWR_OUT,
DisplayPort Rx
(+3.3V, 0.8A)

DP_TX_PWR_OUT,
DisplayPort Tx
(+3.3V, 0.8A)

LDO

LT1764

LDO

LT1764

LDO

LT1764

MOSFET

NTR4501N

5_0V, LCD
(+5V,10A)

LP3878

LDO

LP3878

3_3V_SDI_DE,
SerDes VCCAUX
Drivers/Equalizers
(+3.3V, 0.8A)

Top View

1(Anode)
2(Anode)

3(Cathode)

SOT-23
BAV74LT1
Monolithic Dual
Switching Diode

POL

PTH12060W

R265 OPENR265 OPEN

T
P

2
5

T
P

2
5

TP33TP33

R259
3K
R259
3K

U35
EEPROM

24AA1025-I/SM
Microchip

U35
EEPROM

24AA1025-I/SM
Microchip

GND
4

VCC
8

SDA
5

SCL
6

A0
1

A1
2

A2
3

WP
7

R281 OPENR281 OPEN

D31 LED-SMT1206_GREEND31 LED-SMT1206_GREEN

TP19TP19

TP16TP16

R315 100R315 100

TP20TP20

TP24TP24

R261
1K
R261
1K

R286 OPENR286 OPEN

TP18TP18

C400
0.1uF
C400
0.1uF

1
2

R291 10KR291 10K

R125
10K
R125
10K

Q8
2N2222
MMBT2222ALT1G

Q8
2N2222
MMBT2222ALT1G

3

1

2

D25
BAV74/SOT
D25
BAV74/SOT

3

1 2

RN26 1K EXB28V102JVRN26 1K EXB28V102JV

1
2
3
4

8
7
6
5

TP39TP39

R258 226, 1%R258 226, 1%

R282 OPENR282 OPEN

R307 0RR307 0R

C398
0.1uF
C398
0.1uF

1
2

R133
10K
R133
10K

R267 OPENR267 OPEN

R296 10KR296 10K

D28 LED-SMT1206_GREEND28 LED-SMT1206_GREEN

R314 150R314 150

C278
0.01uF
C278
0.01uF

1
2

R295 OPENR295 OPEN

C396
0.1uF
C396
0.1uF

Q7
2N2222
MMBT2222ALT1G

Q7
2N2222
MMBT2222ALT1G

3

1

2

R270 10KR270 10K
R269 OPENR269 OPEN

R279 10KR279 10K

C271
0.1uF
C271
0.1uF

1
2

R266

0R

R266

0R

D32 LED-SMT1206_GREEND32 LED-SMT1206_GREEN

R308 0RR308 0R

TP21TP21

R276 OPENR276 OPEN

C275
0.01uF
C275
0.01uF

1
2

R283 OPENR283 OPEN

R131
10K
R131
10K

TP37TP37

TP34TP34

R306 150R306 150

Q10
2N2222
MMBT2222ALT1G

Q10
2N2222
MMBT2222ALT1G

3

1

2

+
C269
22uF, Tant
0805

+
C269
22uF, Tant
0805

R280 150R280 150

R277 OPENR277 OPEN

R272

0R

R272

0R

R278 OPENR278 OPEN

D33 LED-SMT1206_GREEND33 LED-SMT1206_GREEN

TP32TP32

TP38TP38

TP23TP23

R313 10KR313 10K

R288 150R288 150

C276
1uF, X5R, 6.3V
C276
1uF, X5R, 6.3V

R273 OPENR273 OPEN

R123
10K
R123
10K

TP28TP28

R275 OPENR275 OPEN

C397
2200pF
C397
2200pF

D29 LED-SMT1206_GREEND29 LED-SMT1206_GREEN

C277
0.1uF
C277
0.1uF

1
2

R305 10KR305 10K

R285 OPENR285 OPEN

TP17TP17

C399
0.1uF
C399
0.1uF

1
2

TP35TP35

R268 OPENR268 OPEN

TP26
TP
TP26

TP

R135
10K
R135
10K

R274 OPENR274 OPEN

U34
MAX6692
U34
MAX6692

VCC
1

G
N

D
5

DXP
2

SDA
7

SCLK
8

ALERT
6

OVERT
4

DXN
3

ispPAC

Lattice

U36
POWR1220AT8
TQFP100

ispPAC

Lattice

U36
POWR1220AT8
TQFP100

OUT20
25

OUT19
24

OUT18
23

OUT17
21

OUT16
20

OUT15
19

OUT14
18

OUT13
17

OUT12
16

OUT11
15

OUT10
14

OUT9
12

OUT8
11

OUT7
10

OUT6
9

SMBA/OUT5
8

HVOUT4
40

HVOUT3
42

HVOUT2
85

HVOUT1
86

TRIM8
73

TRIM7
74

TRIM6
75

TRIM5
79

TRIM4
80

TRIM3
82

TRIM2
83

TRIM1
84

VMON1+
47

VMON2+
50

VMON3+
52

VMON4+
54

VMON5+
56

VMON6+
58

VMON7+
62

VMON8+
64

VMON9+
66

VMON10+
68

VMON11+
70

VMON12+
72

VMON1GS
46

VMON2GS
48

VMON3GS
51

VMON4GS
53

VMON5GS
55

VMON6GS
57

VMON7GS
61

VMON8GS
63

VMON9GS
65

VMON10GS
67

VMON11GS
69

VMON12GS
71

IN
6

7
IN

5
6

IN
4

4
IN

3
2

IN
2

1
IN

1
9
7

G
N

D
D

3
3

G
N

D
D

2
2

2
2

G
N

D
D

3
6

3
6

G
N

D
D

4
3

4
3

G
N

D
D

8
8

8
8

G
N

D
D

9
8

9
8

G
N

D
A

8
7

8
7

G
N

D
A

4
5

4
5

V
C

C
D

9
4

9
4

V
C

C
D

3
8

3
8

V
C

C
D

1
3

1
3

V
C

C
A

6
0

V
C

C
P

R
O

G
3
9

V
C

C
IN

P
5

V
C

C
J

3
3

T
D

O
3
4

T
D

I
3
1

A
T

D
I

3
0

T
M

S
2
8

T
C

K
3
7

T
D

IS
E

L
3
2

S
C

L
9
2

S
D

A
9
3

V
P

S
0

8
9

V
P

S
1

9
0

M
C

L
K

9
6

PLDCLK
95

R
E

S
E

T
b

9
1

N
C

6
4
9

N
C

7
7
6

N
C

1
2
6

N
C

2
2
7

N
C

3
2
9

N
C

4
3
5

N
C

5
4
1

N
C

8
7
7

N
C

9
7
8

R
E

S
2

5
9

N
C

1
2

1
0
0

N
C

1
1

9
9

N
C

1
0

8
1

R
E

S
1

4
4

TP22TP22

R
2
9
0

1
0
K

R
2
9
0

1
0
K

R297 150R297 150

R292
10K
R292
10K

R264 OPENR264 OPEN

R263 OPENR263 OPEN

R262

1K

R262

1K

TP36TP36

D27 LED-SMT1206_GREEND27 LED-SMT1206_GREEN

R287 10KR287 10K

R
2
9
8

1
0
K

R
2
9
8

1
0
K

R271 150R271 150

R260

3K

R260

3K

Q9
2N2222
MMBT2222ALT1G

Q9
2N2222
MMBT2222ALT1G

3

1

2

R284 OPENR284 OPEN

Q11
2N2222
MMBT2222ALT1G

Q11
2N2222
MMBT2222ALT1G

3

1

2

T
P

2
7

T
P

2
7

TP15TP15



3
0

L
a

ttic
e

E
C

P
3

 V
id

e
o

 P
ro

to
c
o

l B
o

a
rd

 –
 R

e
v
is

io
n

 C
U

s
e
r’s

 G
u

id
e
 

F
ig

u
re

 1
4
. F

P
G

A
 P

o
w

e
r

5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

VCC_CORE

VCC_CORE

VCC_CORE

3_3V

1_2V_A

VCCPLL

VCC_CORE

2_5V

3_3V

VCCPLL

1_2V_A

3_3V

1_8V
3_3V

Title

Size Project Rev

Date: Sheet of

Lattice Semiconductor Corporation

5555 N.E. Moore Court

Hillsboro, Oregon. 97124

ECP3 Video Protocol Board Schematic C

FPGA Power

C

5 16Wednesday, November 04, 2009

Title

Size Project Rev

Date: Sheet of

Lattice Semiconductor Corporation

5555 N.E. Moore Court

Hillsboro, Oregon. 97124

ECP3 Video Protocol Board Schematic C

FPGA Power

C

5 16Wednesday, November 04, 2009

Title

Size Project Rev

Date: Sheet of

Lattice Semiconductor Corporation

5555 N.E. Moore Court

Hillsboro, Oregon. 97124

ECP3 Video Protocol Board Schematic C

FPGA Power

C

5 16Wednesday, November 04, 2009

ALL CAPS PLACED UNDER BGA

ALL CAPS PLACED UNDER BGA

ALL CAPS PLACED UNDER BGA

C177
0.01uF
C177
0.01uF

1
2

C158
0.1uF
C158
0.1uF

1
2

C220
0.01uF
C220
0.01uF

1
2

C154
1000pF
C154
1000pF

1
2

C170
0.01uF
C170
0.01uF

1
2

C156
0.1uF
C156
0.1uF

1
2

C209
1000pF
C209
1000pF

1
2

VCC CORE

ECP3-95

U30I

VCC CORE

ECP3-95

U30I

VCC1
AA13

VCC2
AA22

VCC3
AB13

VCC4
AB14

VCC5
AB15

VCC6
AB16

VCC7
AB17

VCC8
AB18

VCC9
AB19

VCC10
AB20

VCC11
AB21

VCC12
AB22

VCC13
N13

VCC14
N14

VCC15
N15

VCC16
N16

VCC17
N17

VCC18
N18

VCC19
N19

VCC20
N20

VCC21
N21

VCC22
N22

VCC23
P13

VCC24
P22

VCC25
R13

VCC26
R22

VCC27
U13

VCC28
U22

VCC29
V13

VCC30
V22

VCC31
Y13

VCC32
Y22

C164
0.1uF
C164
0.1uF

1
2

C181
1000pF
C181
1000pF

1
2

C211
1000pF
C211
1000pF

1
2

OTHER SUPPLIES

ECP3-95

U30J

OTHER SUPPLIES

ECP3-95

U30J

VCCA1
AD16

VCCA2
AD18

VCCA3
AE19

VCCA4
AC17

VCCA5
AC18

VCCA6
AD13

VCCA7
AE16

VCCA8
AD17

VCCA9
AC22

VCCA10
AE23

VCCA11
AE12

VCCA12
AD22

VCCA13
AE22

VCCA14
AC13

VCCA15
AE13

VCCA16
AD19

VCCAUX1
Y23

VCCAUX2
AA23

VCCAUX3
P12

VCCAUX4
AC20

VCCAUX5
AC14

VCCAUX6
M20

VCCAUX7
AA12

VCCAUX8
Y12

VCCAUX9
R12

VCCAUX10
AC15

VCCAUX11
AC21

VCCAUX12
M21

VCCAUX13
R23

VCCAUX14
M15

VCCAUX15
M14

VCCAUX16
P23

VCCPLL_L_1
T13

VCCPLL_L_2
W13

VCCPLL_R_1
T22

VCCPLL_R_2
W22

VSS

ECP3-95

U30L

VSS

ECP3-95

U30L

GND115
A1

GND116
A34

GND117
AA11

GND118
AA14

GND119
AA15

GND120
AA16

GND121
AA17

GND122
AA18

GND123
AA19

GND124
AA20

GND125
AA21

GND126
AA24

GND127
AA32

GND128
AA6

GND129
AC11

GND130
AC16

GND131
AC19

GND132
AC24

GND133
AC29

GND134
AC3

GND135
AD11

GND136
AD12

GND137
AD14

GND138
AD15

GND139
AD20

GND140
AD21

GND141
AD23

GND142
AD24

GND143
AD32

GND144
AD6

GND145
AE10

GND146
AE11

GND147
AE17

GND148
AE18

GND149
AE24

GND150
AE25

GND151
AF10

GND152
AF2

GND153
AF25

GND154
AF30

GND155
AF33

GND156
AF5

GND157
AG10

GND158
AG25

GND159
AG27

GND160
AG8

GND161
AH10

GND162
AH11

GND163
AH14

GND164
AH17

GND165
AH18

GND166
AH21

GND167
AH24

GND168
AH25

GND169
AJ10

GND170
AJ11

GND171
AJ12

GND172
AJ13

GND173
AJ14

GND174
AJ15

GND175
AJ16

GND176
AJ17

GND177
AJ18

GND178
AJ19

GND179
AJ20

GND180
AJ21

GND181
AJ22

GND182
AJ23

GND183
AJ24

GND184
AJ25

GND185
AJ26

GND186
AJ9

GND187
AK2

GND188
AK26

GND189
AK30

GND190
AK33

GND191
AK5

GND192
AK9

GND193
AL26

GND194
AL9

GND195
AM10

GND196
AM11

GND197
AM12

GND198
AM13

GND199
AM14

GND200
AM15

GND201
AM16

GND202
AM17

GND203
AM18

GND204
AM19

GND205
AM20

GND206
AM21

GND207
AM22

GND208
AM23

GND209
AM24

GND210
AM25

GND211
AM26

GND212
AM9

GND213
AN26

GND214
AN30

GND215
AN5

GND216
AN9

GND217
AP1

GND218
AP26

GND219
AP34

GND220
AP9

GND221
B26

GND222
B30

GND223
B5

GND224
B9

GND225
C12

GND226
C15

GND227
C18

GND228
C21

GND229
C24

GND114
E2

GND113
E26

GND112
E30

GND111
E33

GND110
E5

GND109
E9

GND108
F11

GND107
F14

GND106
F17

GND105
F20

GND104
F23

GND103
H27

GND102
H8

GND101
J2

GND100
J30

GND99
J33

GND98
J5

GND97
K17

GND96
K18

GND95
L11

GND94
L12

GND93
L14

GND92
L15

GND91
L20

GND90
L21

GND89
L23

GND88
L24

GND87
L29

GND86
L3

GND85
M11

GND84
M16

GND83
M19

GND82
M24

GND81
M32

GND80
M6

GND79
P11

GND78
P14

GND77
P15

GND76
P16

GND75
P17

GND74
P18

GND73
P19

GND72
P20

GND71
P21

GND70
P24

GND69
P29

GND68
P3

GND67
R11

GND66
R14

GND65
R15

GND64
R16

GND63
R17

GND62
R18

GND61
R19

GND60
R20

GND59
R21

GND58
R24

GND57
R32

GND56
R6

GND55
T12

GND54
T14

GND53
T15

GND52
T16

GND51
T17

GND50
T18

GND49
T19

GND48
T20

GND47
T21

GND46
T23

GND45
U10

GND44
U14

GND43
U15

GND42
U16

GND41
U17

GND40
U18

GND39
U19

GND38
U20

GND37
U21

GND36
U25

GND35
U29

GND34
U3

GND33
V10

GND32
V14

GND31
V15

GND30
V16

GND29
V17

GND28
V18

GND27
V19

GND26
V20

GND25
V21

GND24
V25

GND23
V32

GND22
V6

GND21
W12

GND20
W14

GND19
W15

GND18
W16

GND17
W17

GND16
W18

GND15
W19

GND14
W20

GND13
W21

GND12
Y11

GND11
Y14

GND10
Y15

GND9
Y16

GND8
Y17

GND7
Y18

GND6
Y19

GND5
Y20

GND4
Y21

GND3
Y24

GND2
Y29

GND1
Y3

GND401
M12

GND402
M23

GND403
AC12

GND404
AC23

C131
0.01uF
C131
0.01uF

1
2

C201
0.1uF
C201
0.1uF

1
2

C223
1000pF
C223
1000pF

1
2

+ C240
22uF, Tant
0805

+ C240
22uF, Tant
0805

C150
0.1uF
C150
0.1uF

1
2

C207
1000pF
C207
1000pF

1
2

C172
0.01uF
C172
0.01uF

1
2

C261
1uF, X5R, 6.3V
C261
1uF, X5R, 6.3V

C163
1000pF
C163
1000pF

1
2

C182
1000pF
C182
1000pF

1
2

C188
1000pF
C188
1000pF

1
2

+ C127
22uF, Tant
0805

+ C127
22uF, Tant
0805

C215
0.01uF
C215
0.01uF

1
2

C161
0.1uF
C161
0.1uF

1
2

C213
0.01uF
C213
0.01uF

1
2

C214
0.1uF
C214
0.1uF

1
2

C189
0.01uF
C189
0.01uF

1
2

C205
1000pF
C205
1000pF

1
2

C198
1000pF
C198
1000pF

1
2

C169
0.01uF
C169
0.01uF

1
2

C152
0.1uF
C152
0.1uF

1
2

C153
0.01uF
C153
0.01uF

1
2

C149
0.1uF
C149
0.1uF

1
2

C200
1000pF
C200
1000pF

1
2

C225
0.1uF
C225
0.1uF

1
2

C160
0.1uF
C160
0.1uF

1
2

C173
1000pF
C173
1000pF

1
2

C222
0.01uF
C222
0.01uF

1
2

C146
0.01uF
C146
0.01uF

1
2

C206
0.01uF
C206
0.01uF

1
2

C133
0.1uF
C133
0.1uF

1
2

C212
1000pF
C212
1000pF

1
2

C229
0.01uF
C229
0.01uF

1
2

C196
0.01uF
C196
0.01uF

1
2

C151
0.1uF
C151
0.1uF

1
2

C185
0.01uF
C185
0.01uF

1
2

C148
0.1uF
C148
0.1uF

1
2

C234
1000pF
C234
1000pF

1
2

C219
0.1uF
C219
0.1uF

1
2

C197
0.01uF
C197
0.01uF

1
2

C195
0.01uF
C195
0.01uF

1
2

+ C232
22uF, Tant
0805

+ C232
22uF, Tant
0805

C175
0.01uF
C175
0.01uF

1
2

C141
1uF, X5R, 6.3V
C141
1uF, X5R, 6.3V

C227
0.1uF
C227
0.1uF

1
2

C187
1000pF
C187
1000pF

1
2

C168
0.1uF
C168
0.1uF

1
2

C233
0.1uF
C233
0.1uF

1
2

C144
0.01uF
C144
0.01uF

1
2

C208
1000pF
C208
1000pF

1
2

C184
0.1uF
C184
0.1uF

1
2

C171
0.01uF
C171
0.01uF

1
2

C134
0.1uF
C134
0.1uF

1
2

C204
0.01uF
C204
0.01uF

1
2

C162
0.1uF
C162
0.1uF

1
2

C157
0.1uF
C157
0.1uF

1
2

C166
0.01uF
C166
0.01uF

1
2

C237
1uF, X5R, 6.3V
C237
1uF, X5R, 6.3V

FB40

BLM21AG601SN1D

FB40

BLM21AG601SN1D

C167
1000pF
C167
1000pF

1
2

C145
0.01uF
C145
0.01uF

1
2

C260
0.1uF
C260
0.1uF

C199
0.01uF
C199
0.01uF

1
2

C228
1uF, X5R, 6.3V
C228
1uF, X5R, 6.3V

C226
0.01uF
C226
0.01uF

1
2

C217
1000pF
C217
1000pF

1
2

N
O
 
C
O
N
N
E
C
T

ECP3-95

U30K

N
O
 
C
O
N
N
E
C
T

ECP3-95

U30K

N
C

7
A

A
9

N
C

8
A

B
1
0

N
C

9
A

B
2
5

N
C

1
0

A
B

2
6

N
C

1
1

A
B

2
7

N
C

1
3

A
B

3
N

C
1
4

A
B

3
1

N
C

1
5

A
B

3
2

N
C

1
6

A
B

4
N

C
1
7

A
B

6
N

C
1
8

A
B

7
N

C
1
9

A
B

8
N

C
2
0

A
C

1
N

C
2
1

A
C

1
0

N
C

2
2

A
C

2
N

C
2
3

A
C

2
5

N
C

2
4

A
C

2
6

N
C

2
5

A
C

2
7

N
C

2
6

A
C

2
8

N
C

3
0

A
C

4
N

C
3
1

A
C

5
N

C
3
2

A
C

8
N

C
3
3

A
C

9

N
C

3
5

A
D

2
5

N
C

3
6

A
D

2
6

N
C

3
7

A
D

2
7

N
C

3
8

A
D

2
8

N
C

3
9

A
D

2
9

N
C

4
1

A
D

3
0

N
C

4
2

A
D

3
1

N
C

4
3

A
D

3
3

N
C

4
4

A
D

3
4

N
C

4
6

A
D

5
N

C
4
7

A
D

7

N
C

5
1

A
E

1
4

N
C

5
2

A
E

1
5

N
C

6
2

A
E

3
3

N
C

6
3

A
E

3
4

N
C

6
5

A
E

5
N

C
6
6

A
E

6
N

C
6
7

A
E

7
N

C
6
8

A
E

8

N
C

7
0

A
F

1
N

C
7
1

A
F

1
1

N
C

7
2

A
F

1
2

N
C

7
3

A
F

1
3

N
C

7
5

A
F

2
7

N
C

7
6

A
F

2
8

N
C

7
7

A
F

2
9

N
C

7
8

A
F

3

N
C

8
1

A
F

3
4

N
C

8
2

A
F

4
N

C
8
3

A
F

6
N

C
8
4

A
F

7
N

C
8
5

A
F

8

N
C

8
7

A
G

1
N

C
8
8

A
G

1
1

N
C

8
9

A
G

1
2

N
C

9
0

A
G

1
3

N
C

9
1

A
G

2

N
C

9
3

A
G

2
8

N
C

9
4

A
G

2
9

N
C

9
5

A
G

3
N

C
9
6

A
G

3
0

N
C

9
7

A
G

3
1

N
C

9
8

A
G

3
2

N
C

9
9

A
G

3
3

N
C

1
0
0

A
G

3
4

N
C

1
0
1

A
G

4
N

C
1
0
2

A
G

5
N

C
1
0
3

A
G

6
N

C
1
0
4

A
G

7

N
C

1
0
6

A
H

1
N

C
1
0
7

A
H

1
2

N
C

1
0
8

A
H

1
3

N
C

1
0
9

A
H

2

N
C

1
1
3

A
H

2
9

N
C

1
1
4

A
H

3
N

C
1
1
5

A
H

3
0

N
C

1
1
6

A
H

3
1

N
C

1
1
7

A
H

3
2

N
C

1
1
8

A
H

3
4

N
C

1
1
9

A
H

4
N

C
1
2
0

A
H

5
N

C
1
2
1

A
H

6

N
C

1
2
3

A
H

8

N
C

1
2
7

A
J
2
9

N
C

1
2
8

A
J
3
0

N
C

1
2
9

A
J
3
2

N
C

1
3
2

A
K

1
0

N
C

1
3
3

A
K

1
1

N
C

1
3
4

A
K

1
2

N
C

1
3
5

A
K

1
3

N
C

1
4
2

A
L
1
0

N
C

1
4
3

A
L
1
1

N
C

1
4
4

A
L
1
2

N
C

1
4
5

A
L
1
3

N
C

1
5
6

A
N

1
0

N
C

1
5
7

A
N

1
1

N
C

1
5
8

A
N

1
2

N
C

1
6
4

A
P

1
0

N
C

1
6
5

A
P

1
1

N
C

1
6
6

A
P

1
2

N
C

1
6
7

A
P

1
3

N
C

1
7
5

B
2
7

N
C

1
7
6

B
2
9

N
C

1
7
7

B
8

N
C

1
8
1

C
2
6

N
C

1
8
2

C
2
7

N
C

1
8
3

C
7

N
C

1
8
4

C
8

N
C

1
8
5

C
9

N
C

1
8
9

D
2
6

N
C

1
9
0

D
2
7

N
C

1
9
1

D
7

N
C

1
9
2

D
8

N
C

1
9
3

D
9

N
C

1
9
5

E
1
4

N
C

2
0
0

E
2
5

N
C

2
0
1

E
2
7

N
C

2
0
2

E
2
8

N
C

2
0
3

E
2
9

N
C

2
0
4

E
6

N
C

2
0
5

E
7

N
C

2
0
6

E
8

N
C

2
1
0

F
2
4

N
C

2
1
1

F
2
5

N
C

2
1
2

F
2
6

N
C

2
1
3

F
2
7

N
C

2
1
4

F
2
8

N
C

2
1
5

F
2
9

N
C

2
1
6

F
4

N
C

2
1
7

F
5

N
C

2
1
8

F
6

N
C

2
1
9

F
7

N
C

2
2
0

F
8

N
C

2
2
1

F
9

N
C

2
2
2

G
1
0

N
C

2
2
6

G
2
4

N
C

2
2
7

G
2
7

N
C

2
2
8

G
2
8

N
C

2
2
9

G
2
9

N
C

2
3
2

G
6

N
C

2
3
3

G
7

N
C

2
3
4

G
8

N
C

2
3
5

G
9

N
C

2
3
6

H
1
0

N
C

2
3
7

H
1
1

N
C

2
3
8

H
1
2

N
C

2
3
9

H
2
4

N
C

2
4
0

H
2
8

N
C

2
4
1

H
2
9

N
C

2
4
2

H
3
0

N
C

2
4
3

H
3
1

N
C

2
4
4

H
3
2

N
C

2
4
7

H
6

N
C

2
4
8

H
7

N
C

2
4
9

H
9

N
C

2
5
0

J
1
0

N
C

2
5
1

J
1
1

N
C

2
5
4

J
2
4

N
C

2
5
5

J
2
5

N
C

2
5
6

J
2
6

N
C

2
5
7

J
2
7

N
C

2
5
8

J
2
8

N
C

2
5
9

J
2
9

N
C

2
6
0

J
3
1

N
C

2
6
1

J
3
2

N
C

2
6
2

J
4

N
C

2
6
3

J
6

N
C

2
6
4

J
7

N
C

2
6
5

J
8

N
C

2
6
6

J
9

N
C

2
6
7

K
1

N
C

2
6
8

K
1
1

N
C

2
7
1

K
2

N
C

2
7
2

K
2
5

N
C

2
7
3

K
2
6

N
C

2
7
4

K
2
7

N
C

2
7
5

K
2
8

N
C

2
7
6

K
2
9

N
C

2
7
7

K
3

N
C

2
7
8

K
3
0

N
C

2
7
9

K
3
1

N
C

2
8
0

K
3
2

N
C

2
8
1

K
3
3

N
C

2
8
2

K
3
4

N
C

2
8
3

K
4

N
C

2
8
4

K
5

N
C

2
8
5

K
6

N
C

2
8
6

K
7

N
C

2
8
9

L
1

N
C

2
9
0

L
1
0

N
C

2
9
1

L
2

N
C

2
9
2

L
2
5

N
C

2
9
3

L
2
6

N
C

2
9
4

L
2
7

N
C

2
9
5

L
2
8

N
C

2
9
6

L
3
0

N
C

2
9
7

L
3
1

N
C

2
9
8

L
3
2

N
C

2
9
9

L
3
3

N
C

3
0
0

L
3
4

N
C

3
0
1

L
4

N
C

3
0
2

L
5

N
C

3
0
3

L
6

N
C

3
0
4

L
7

N
C

3
0
5

L
8

N
C

3
0
6

L
9

N
C

3
0
7

M
1

N
C

3
0
8

M
2

N
C

3
0
9

M
2
5

N
C

3
1
0

M
2
6

N
C

3
1
1

M
2
7

N
C

3
1
2

M
2
8

N
C

3
1
3

M
2
9

N
C

3
1
4

M
3

N
C

3
1
5

M
3
0

N
C

3
1
6

M
3
1

N
C

3
1
7

M
3
3

N
C

3
1
8

M
3
4

N
C

3
1
9

M
4

N
C

3
2
0

M
7

N
C

3
2
1

M
8

N
C

3
2
2

M
9

N
C

3
2
3

N
9

N
C

1
5
9

A
N

1
3

N
C

5
6

A
E

2
8

N
C

5
5

A
E

2
7

N
C

4
0
1

G
1
4

N
C

4
0
2

G
1
5

N
C

4
0
3

F
1
5

N
C

4
0
4

E
1
6

N
C

4
0
5

F
1
6

N
C

4
0
6

H
2
1

N
C

4
0
7

G
2
2

N
C

4
0
8

A
J
1

N
C

4
0
9

A
K

1

C218
1000pF
C218
1000pF

1
2

C159
0.1uF
C159
0.1uF

1
2

C224
0.1uF
C224
0.1uF

1
2

+ C262
22uF, Tant
0805

+ C262
22uF, Tant
0805

C210
1000pF
C210
1000pF

1
2

C230
0.1uF
C230
0.1uF

1
2



3
1

L
a

ttic
e

E
C

P
3

 V
id

e
o

 P
ro

to
c
o

l B
o

a
rd

 –
 R

e
v
is

io
n

 C
U

s
e
r’s

 G
u

id
e
 

F
ig

u
re

 1
5
. F

P
G

A
 C

o
n

fig
u

ra
tio

n
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

FPGA_CS1N

FPGA_CSSPI1N_DOUT

PROGRAMN_ECP3

TCK_ECP3

FPGA_CSN

CFG2

CFG1

CFG0

TI_ADC4

FPGA_D1
FPGA_D0

FPGA_D3
FPGA_D4
FPGA_D5
FPGA_D6

FPGA_D2

TDI

TCK
TMS

INITN

TI_ADC3

TDO

TI_ADC2

PROGRAMN

FLASH_DIS

TI_ADC1

PROGRAMN_ECP3

TI_ADC0

FPGA_XRES

FPGA_CSSPI0N_DI
SPI0_QFPGA_D7

DONE_ECP3

TMS_ECP3

PROGRAMN_ECP3

FPGA_CSSPI1N_DOUT

GSRN

TCK_ECP3

CFG2
CFG1
CFG0

INITN_ECP3

PROGRAMN_ECP3

FPGA_SISPI

TDI_ECP3

FPGA_CSSPI0N_DI

INITN_ECP3

DONE_ECP3

FPGA_CCLK

FPGA_CSN

SPI_CLK

FPGA_CSN

Q_0IPS7D_AGPF
FPGA_SISPI

FPGA_WRITEN

3_3V

FPGA_WRITEN

D
O

N
E

_
E

C
P

3

PROGRAMN_ECP3

3_3V

FPGA_D2

FPGA_D0SPIFASTN

FPGA_D3
FPGA_D4

FPGA_D6

FPGA_D5
FPGA_D6
FPGA_D7

FPGA_CCLK

TDO_ECP3

FPGA_D0

IN
IT

N
_
E

C
P

3

DONE_ECP3
INITN_ECP3

FPGA_SISPI

FPGA_D1

CFG2
CFG1

P
R

O
G

R
A

M
N

_
E

C
P

3

CFG0

FPGA_CS1N

FPGA_CSSPI0N_DI

FPGA_CS1N

TCK_ECP3
TMS_ECP3

TDI_ECP3

TDO_ECP3

DONE

LA1

TDO_ECP3
TMS_ECP3

TDI_ECP3

SPI_CLK

LA2

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_3VIN

TDI_XO [14]

TDO_PAC [4]

TMS_XO[14]

TMS_PAC[4]

TCK_XO[14]

TCK_PAC[4]

TDI_PAC [4]
TDO_XO [14]

GSRN [4,11]

TI_ADC[0..4] [11]

TEMP [4]
TEMP_GND [4]

INITN_ECP3[4]

DONE_ECP3[4]

DP_RX_HPD_OUT [7]

LA[1..33] [8,9,11,12]

DP_TX_HPD_OUT [7]

Title

Size Project Rev

Date: Sheet of

Lattice Semiconductor Corporation

5555 N.E. Moore Court

Hillsboro, Oregon. 97124

ECP3 Video Protocol Board Schematic C

FPGA Configuration

C

6 16Wednesday, November 04, 2009

Title

Size Project Rev

Date: Sheet of

Lattice Semiconductor Corporation

5555 N.E. Moore Court

Hillsboro, Oregon. 97124

ECP3 Video Protocol Board Schematic C

FPGA Configuration

C

6 16Wednesday, November 04, 2009

Title

Size Project Rev

Date: Sheet of

Lattice Semiconductor Corporation

5555 N.E. Moore Court

Hillsboro, Oregon. 97124

ECP3 Video Protocol Board Schematic C

FPGA Configuration

C

6 16Wednesday, November 04, 2009

CONFIG
CFG Switches

TDI

TDO

SPI FLASH

ON

(From ispVM Download Cable)

ECP3

TDI

TDO

ECP3 PACXO
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Place near ECP3

X4 PCIe Board Fingers

B side = PRIMARY Component Side(TOP)
A side = SECONDARY Component Side(BOTTOM)

All Nets are 100-ohm differential pairs.
The P and N traces shall be <20mil matched in length

Quad A Reference Clock Options:
(1) Gennum Clock Chips
(2) Silicon Labs Si570
(3) SMA Connectors

PCIe x4
(Quad B)

DisplayPort
(Quad A, Ch 2, Ch3)

Mezzanine Board Connection
(Quad C)

Quad A Reference Clock

fz = 1 / (2*3.1416*390*0.01uF) = 40KHz
fz is within the recommanded 20KHz to 100KHz range

Vout = 1 + (390/169) = 3.3078V

fz = 1 / (2*3.1416*390*0.01uF) = 40KHz
fz is within the recommanded 20KHz to 100KHz range

Vout = 1 + (390/169) = 3.3078V
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Rx

Place under ECP3 device

R
1
4
0

1
M

R
1
4
0

1
M

FB32

BLM21AG601SN1D
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C111
0.1uF

1
2

C119
1uF, X5R, 6.3V
C119
1uF, X5R, 6.3V

R
1
3
9

1
M

R
1
3
9

1
M

R145 1KR145 1K

CN1 PCIe x4 FingerCN1 PCIe x4 Finger

PRSNT1#
A1

+12V_A2
A2

+12V_A3
A3

GND_A4
A4

JTAG2
A5

JTAG3
A6

JTAG4
A7

JTAG5
A8

+3.3V_A9
A9

+3.3V_A10
A10

PERST#
A11

GND_A12
A12

REFCLK+
A13

REFCLK-
A14

GND_A15
A15

PERp0
A16

PERn0
A17

GND_A18
A18

RSVD_A19
A19

GND_A20
A20

PERp1
A21

PERn1
A22

GND_A23
A23

GND_A24
A24

PERp2
A25

PERn2
A26

GND_A27
A27

GND_A28
A28

PERp3
A29

PERn3
A30

GND_A31
A31

+12V_B1
B1

+12V_B2
B2

RSVD_B3
B3

GND_B4
B4

SMCLK
B5

SMDAT
B6

GND_B7
B7

+3.3V_B8
B8

JTAG1
B9

3.3Vaux
B10

WAKE#
B11

RSVD_B12
B12

GND_B13
B13

PETp0
B14

PETn0
B15

GND_B16
B16

PRSNT3#
B17

GND_B18
B18

PETp1
B19

PETn1
B20

GND_B21
B21

GND_B22
B22

PETp2
B23

PETn2
B24

GND_B25
B25

GND_B26
B26

PETp3
B27

PETn3
B28

GND_B29
B29

RSVD_B30
B30

PRSNT4#
B31

GND_B32
B32

RSVD_A32
A32

C124
1uF, X5R, 6.3V
C124
1uF, X5R, 6.3V

C114
0.1uF
C114
0.1uF

1
2

C309

22uF, X5R, 6.3V
0805

C309

22uF, X5R, 6.3V
0805

1
2

R
3
5
8

1
K

R
3
5
8

1
K

R
1
4
3

1
0
0
K

R
1
4
3

1
0
0
K

+ C98
22uF, Tant
0805

+ C98
22uF, Tant
0805

C4 0.1uF, X5R, 10VC4 0.1uF, X5R, 10V

+ C104
22uF, Tant
0805

+ C104
22uF, Tant
0805

J22

HEADER 3x1

J22

HEADER 3x1

1
2
3

C372 0.1uF, X5R, 10VC372 0.1uF, X5R, 10V

C363
0.01uF
C363
0.01uF

1
2

C125
0.1uF
C125
0.1uF

1
2

U23
NS
LP3878MR-ADJ/NOPB

U23
NS
LP3878MR-ADJ/NOPB

BYPASS
1

NC1
2

GND3
3

IN
4

OUT
5

ADJ
6

NC2
7

SHDN
8

G
N

D
9

9

C11 0.1uF, X5R, 10VC11 0.1uF, X5R, 10V

J8
SMA
73391-0060

J8
SMA
73391-0060

1

FB34

BLM21AG601SN1D

FB34

BLM21AG601SN1D

C128
0.1uF
C128
0.1uF

1
2

C292

22uF, X5R, 6.3V
0805

C292

22uF, X5R, 6.3V
0805

1
2

C102
1uF, X5R, 6.3V
C102
1uF, X5R, 6.3V

R75
OPEN
R75
OPEN

FB37

BLM21AG601SN1D

FB37

BLM21AG601SN1D

R149
390, 1%
R149
390, 1%

J3

DP-CON
47272-0001Molex

J3

DP-CON
47272-0001Molex

ML3_N_IN
1

GND2
2

ML3_P_IN
3

ML2_N_IN
4

GND5
5

ML2_P_IN
6

ML1_N_IN
7

GND8
8

ML1_P_IN
9

ML0_N_IN
10

GND11
11

ML0_P_IN
12

CONFIG1
13

CONFIG2
14

AUX_P
15

GND16
16

AUX_N
17

HPD_OUT
18

RTN
19

PWR_OUT
20

C9 0.1uF, X5R, 10VC9 0.1uF, X5R, 10V

FB35

BLM21AG601SN1D

FB35

BLM21AG601SN1D

C132
0.1uF
C132
0.1uF

1
2

J24

HEADER 3x1

J24

HEADER 3x1

1
2
3

C130
0.1uF
C130
0.1uF

1
2

J19 Mez Molex 75005-0006J19 Mez Molex 75005-0006

1
2
3
4
5
6
7
8
9

10
11
12

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

S
1

S
2

S
3

C365 0.1uF, X5R, 10VC365 0.1uF, X5R, 10V

FB33

BLM21AG601SN1D

FB33

BLM21AG601SN1D

R171 10KR171 10K

J17 HEADER_5X2

Samtec DW-05-08-F-D-275

J17 HEADER_5X2

Samtec DW-05-08-F-D-275

2
4
6
8
10

1
3
5
7
9

C293

22uF, X5R, 6.3V
0805

C293

22uF, X5R, 6.3V
0805

1
2

C135
1uF, X5R, 6.3V
C135
1uF, X5R, 6.3V

C375 0.1uF, X5R, 10VC375 0.1uF, X5R, 10V

R
1
3
7

1
0
0
K

R
1
3
7

1
0
0
K

C379 0.1uF, X5R, 10VC379 0.1uF, X5R, 10V

C112
0.01uF
C112
0.01uF

1
2

J7
SMA
73391-0060

J7
SMA
73391-0060

1

R160
390, 1%
R160
390, 1%

C136
0.1uF
C136
0.1uF

1
2

C123
0.1uF
C123
0.1uF

1
2

C366 0.1uF, X5R, 10VC366 0.1uF, X5R, 10V

R
3
5
9

1
K

R
3
5
9

1
K

TP13TP13

+ C105
22uF, Tant
0805

+ C105
22uF, Tant
0805

C5 0.1uF, X5R, 10VC5 0.1uF, X5R, 10V

+ C99
22uF, Tant
0805

+ C99
22uF, Tant
0805

C115
0.01uF
C115
0.01uF

1
2

C299

0.01uF

C299

0.01uF1
2

R349 470R349 470

C121
0.1uF
C121
0.1uF

1
2

TP12TP12

C122
1uF, X5R, 6.3V
C122
1uF, X5R, 6.3V

C116
0.1uF
C116
0.1uF

1
2

C7 0.1uF, X5R, 10VC7 0.1uF, X5R, 10V

R
1
4
2

1
0
0
K

R
1
4
2

1
0
0
K

C100
1uF, X5R, 6.3V
C100
1uF, X5R, 6.3V

C364
0.01uF
C364
0.01uF

1
2

R
1
4
4

1
0
0
K

R
1
4
4

1
0
0
K

TP11TP11

R350 470R350 470

R146 1KR146 1K

R354 1KR354 1K

C382 0.1uF, X5R, 10VC382 0.1uF, X5R, 10V

C362
0.1uF
C362
0.1uF

1
2

+ C103
22uF, Tant
0805

+ C103
22uF, Tant
0805

C140
0.01uF
C140
0.01uF

1
2

C383 0.1uF, X5R, 10VC383 0.1uF, X5R, 10V

TP14TP14

C108
1uF, X5R, 6.3V
C108
1uF, X5R, 6.3V

R138 1KR138 1K

C10 0.1uF, X5R, 10VC10 0.1uF, X5R, 10V

J47 HEADER 10X2

Samtec DW-10-08-F-D-275

J47 HEADER 10X2

Samtec DW-10-08-F-D-275

1
3
5
7
9

11
13
15
17
19

2
4
6
8
10
12
14
16
18
20

J4

DP-CON
47272-0001Molex

J4

DP-CON
47272-0001Molex

ML0_P_out
1

GND2
2

ML0_N_out
3

ML1_P_out
4

GND5
5

ML1_N_out
6

ML2_P_out
7

GND8
8

ML2_N_out
9

ML3_P_out
10

GND11
11

ML3_N_out
12

CONFIG1
13

CONFIG2
14

AUX_P
15

GND16
16

AUX_N
17

HPD_IN
18

RTN
19

PWR_OUT
20

C106
1uF, X5R, 6.3V
C106
1uF, X5R, 6.3V

+ C97
22uF, Tant
0805

+ C97
22uF, Tant
0805

C296

0.01uF

C296

0.01uF1
2

R353 1KR353 1K

R54 0RR54 0R

R141 1KR141 1K

R352 1KR352 1K

FB36

BLM21AG601SN1D

FB36

BLM21AG601SN1D

C8 0.1uF, X5R, 10VC8 0.1uF, X5R, 10V

J18

HEADER 3x1

J18

HEADER 3x1

1
2
3

C142
0.01uF
C142
0.01uF

1
2

U19
NS
LP3878MR-ADJ/NOPB

U19
NS
LP3878MR-ADJ/NOPB

BYPASS
1

NC1
2

GND3
3

IN
4

OUT
5

ADJ
6

NC2
7

SHDN
8

G
N

D
9

9

C137
0.1uF
C137
0.1uF

1
2

C308
0.01uF, NPO
1206

C308
0.01uF, NPO
1206

1 2

R51 OPENR51 OPEN

J23

HEADER 3x1

J23

HEADER 3x1

1
2
3

C321

22uF, X5R, 6.3V
0805

C321

22uF, X5R, 6.3V
0805

1
2

C376 0.1uF, X5R, 10VC376 0.1uF, X5R, 10V

R48 0RR48 0R

R351 1KR351 1K

TP10TP10

R155 10KR155 10K
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A A

2_DDR2_K
2_DDR2_K#

2_DDR2_DQS0#

2_DDR2_DM0

PB1
PB2

PB3
PB4

DDR2_VREF

DDR2_DQS1#

DDR2_DQS0#
DDR2_DQS0

DDR2_DQ0
DDR2_DQ1

DDR2_DQ4

DDR2_DQ6

DDR2_DQ2

DDR2_DQ5

DDR2_DQ7

DDR2_DQ3

DDR2_DQ8
DDR2_DQ9

DDR2_DQ14
DDR2_DQ13

DDR2_DQ11
DDR2_DQ10

DDR2_DQ15

DDR2_DQ12

DDR2_DQS1

DDR2_A5

DDR2_A3

DDR2_A0

DDR2_A8

DDR2_A4

DDR2_A1

DDR2_A7
DDR2_A6

DDR2_A2

DDR2_A9
DDR2_A10

DDR2_A12
DDR2_A11

DDR2_DM0
DDR2_DM1

DDR2_ODT0

DDR2_RAS#
DDR2_WE#

DDR2_CS0#

DDR2_CKE

DDR2_BA0
DDR2_BA1

DDR2_K#
DDR2_K

DDR2_CAS#

DDR2_A14

DDR2_A13
DDR2_BA2

VDDL

DDR2_VREF DDR2_VREF

2_VDDL

2_DDR2_DQS1#

2_DDR2_DQS0#
2_DDR2_DQS0

2_DDR2_DQ0
2_DDR2_DQ1

2_DDR2_DQ4

2_DDR2_DQ6

2_DDR2_DQ2

2_DDR2_DQ5

2_DDR2_DQ7

2_DDR2_DQ3

2_DDR2_DQ8
2_DDR2_DQ9

2_DDR2_DQ14
2_DDR2_DQ13

2_DDR2_DQ11
2_DDR2_DQ10

2_DDR2_DQ15

2_DDR2_DQ12

2_DDR2_DQS1

2_DDR2_A5

2_DDR2_A3

2_DDR2_A0

2_DDR2_A8

2_DDR2_A4

2_DDR2_A1

2_DDR2_A7
2_DDR2_A6

2_DDR2_A2

2_DDR2_A9
2_DDR2_A10

2_DDR2_A12
2_DDR2_A11

2_DDR2_DM0
2_DDR2_DM1

2_DDR2_ODT0

2_DDR2_RAS#
2_DDR2_WE#

2_DDR2_CS0#

2_DDR2_CKE

2_DDR2_BA0
2_DDR2_BA1

2_DDR2_K#
2_DDR2_K

2_DDR2_CAS#

2_DDR2_A14

2_DDR2_A13
2_DDR2_BA2

DDR2_VREF

2_DDR2_DM1

2_DDR2_DQ11
2_DDR2_DQ15

2_DDR2_DQ8

2_DDR2_DQ10
2_DDR2_DQ13

2_DDR2_DQ7
2_DDR2_DQ0

2_DDR2_DQ2
2_DDR2_DQ5

2_DDR2_DQ6
2_DDR2_DQ1

2_DDR2_DQ3
2_DDR2_DQ4

2_DDR2_DQ12

2_DDR2_DQ14
2_DDR2_DQ9

2_DDR2_A8
2_DDR2_BA1

2_DDR2_A7

2_DDR2_A13
2_DDR2_BA0

2_DDR2_A14

2_DDR2_A1

2_DDR2_A4

2_DDR2_CKE
2_DDR2_A11

2_DDR2_A3
2_DDR2_A9

2_DDR2_A12
2_DDR2_BA2

SWITCH12
SWITCH11

DDR2_DQ14
DDR2_DQ9

DDR2_DQ12
DDR2_DQ11

DDR2_DQ13

DDR2_DM1
DDR2_DQ10

DDR2_DQ8
DDR2_VREF

DDR2_DQ15

DDR2_DQ6

DDR2_DM0

DDR2_DQ0

DDR2_DQ4

DDR2_DQ3

DDR2_DQS0#

DDR2_DQ1

2_DDR2_CS0#

SWITCH1
SWITCH2
SWITCH3
SWITCH4

DDR2_DQ7

DDR2_DQ2
DDR2_DQ5

SWITCH8

SWITCH9
SWITCH10

DDR2_K#

SWITCH7

DDR2_K

SWITCH5
SWITCH6

DDR2_A4

DDR2_A0

DDR2_A8
DDR2_A13

DDR2_ODT0

DDR2_CAS#

DDR2_CS0#

DDR2_A7

DDR2_A9

DDR2_A12

DDR2_A11

DDR2_A14

DDR2_WE#

DDR2_CKE

DDR2_BA2

DDR2_RAS#

LA25

LA21
LA22
LA23

LA26
LA27

LA19

LA18

DDR2_BA0

DDR2_A10

DDR2_A6
DDR2_A2

DDR2_A3

DDR2_A5

ACLK1

ACLK2

2_DDR2_ODT0
2_DDR2_CAS#
2_DDR2_A2

2_DDR2_A6

2_DDR2_WE#
2_DDR2_A0

2_DDR2_RAS#

2_DDR2_A10

2_DDR2_A5

SI570_2_CLK_N
SI570_2_CLK_P

SI570_2_CLK_N
SI570_2_CLK_P

SI570_2_SCL

SI570_2_SDA

SI570_2_SDA
SI570_2_SCL

MZ_CTRL0

MZ_CTRL2

MZ_CTRL3
MZ_CTRL4

MZ_CTRL1

MZ_CTRL5

MZ_CTRL6

MZ_CTRL7

MZ_CTRL8

MZ_CTRL9

DDR2_A1
DDR2_BA1

LA20
LA24

MZ_CTRL10
MZ_CTRL11

MZ_CTRL12

MZ_CTRL13

MZ_CTRL14

MZ_CTRL15
MZ_CTRL16

MZ_CTRL17
MZ_CTRL18

MZ_CTRL19

MZ_CTRL[0..19]

DDR2_DQS0

DDR2_DQS1#
DDR2_DQS1

2_DDR2_DQS1#
2_DDR2_DQS1

2_DDR2_DQS0

FPGA_VTT

1_8V

1_8V

FPGA_VTT

2_5V

1_8V

1_8V

1_8V 1_8V

1_8V

FPGA_VTT

1_8V

1_8V

3_3V_SDI_CLK

FPGA_VTT FPGA_VTT

SMA_CLK_P [11]
SMA_CLK_N [11]

PB[1..4] [12]SWITCH[1..12] [12]

LA[1..34][6,9,11,12]

ACLK[1..3] [10,15]

SI570_EN[7,11]

MZ_CTRL[0..19] [7]
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ALL Memory controller
buses, clocks, and control
traces must be no more than
1.5 inches long using 50 Ohm
Transmission lines

ALL Memory controller
buses, clocks, and control
traces must be no more than
1.5 inches long using 50 Ohm
Transmission lines

Controller
Instance #2

Controller
Instance #1

Voltage adjustment range : 0.82V to 0.98V
Turn clockwise to increase the voltage

Place under ECP3

Place under ECP3

Place resistors close to ECP3Place resistors close to ECP3

C183
0.01uF
C183
0.01uF

1
2

U10
LP2997

LP2997MR
National Semiconductor

U10
LP2997

LP2997MR
National Semiconductor

G
N

D
1

SD
2

VSENSE
3

VREF
4

VDDQ
5

A
V

IN
6

P
V

IN
7

VTT
8

B
G

N
D

9

VR1
100

ST32ETB101Copal

VR1
100

ST32ETB101Copal

1
3

2

C244
1uF, X5R, 6.3V
C244
1uF, X5R, 6.3V

C176
0.01uF
C176
0.01uF

1
2

C259
0.01uF
C259
0.01uF

R57
100
R57
100

R370
49.9, 1%
R370
49.9, 1%

C193
1uF, X5R, 6.3V
C193
1uF, X5R, 6.3V

+
C247
22uF, Tant
0805

+
C247
22uF, Tant
0805

C190
0.1uF
C190
0.1uF

1
2

+ C202
22uF, Tant
0805

+ C202
22uF, Tant
0805

C238
0.01uF
C238
0.01uF

C251
0.1uF
C251
0.1uF

1
2

R374
49.9, 1%
R374
49.9, 1%

R
2
2
4

4
.7

K
R

2
2
4

4
.7

K

C254
0.01uF
C254
0.01uF

1
2

C174
0.01uF
C174
0.01uF

1
2

C236
0.1uF
C236
0.1uF

R93
OPEN
R93
OPEN

+
C191
22uF, Tant
0805

+
C191
22uF, Tant
0805

C253
0.01uF
C253
0.01uF

1
2

C252
0.1uF
C252
0.1uF

1
2

C186
0.1uF
C186
0.1uF

1
2

R375
49.9, 1%
R375
49.9, 1%

C139
0.1uF
C139
0.1uF

+
C246
22uF, Tant
0805

+
C246
22uF, Tant
0805

R94

510, 1%

R94

510, 1%

U31A

DDR2

MT47H128M16HG-3 IT
Micron

U31A

DDR2

MT47H128M16HG-3 IT
Micron

NC_A2
A2

DQ14
B1

DQ15
B9

DQ9
C2

DQ8
C8

DQ12
D1

DQ11
D3

DQ10
D7

DQ13
D9

DQ6
F1

DQ7
F9

DQ1
G2

DQ0
G8

DQ4
H1

DQ3
H3

DQ2
H7

DQ5
H9

NC_E2
E2

LDQS#/NU
E8

LDM
F3

LDQS
F7

CK
J8

CK#
K8

CKE
K2

WE#
K3

RAS#
K7

ODT
K9

BA0
L2

BA1
L3

CAS#
L7

CS#
L8

RFU_L1
L1

A0
M8

A1
M3

A2
M7

A3
N2

A4
N8

A5
N3

A6
N7

A7
P2

A8
P8

A9
P3

A10
M2

A11
P7

A12
R2

RFU_R3
R3

RFU_R7
R7

NC_R8
R8

UDM
B3

UDQS
B7

UDQS#/NU
A8

FB39
BLM21AG601SN1D

FB39
BLM21AG601SN1D

C155
0.01uF
C155
0.01uF

FB38
BLM21AG601SN1D

FB38
BLM21AG601SN1D

C258
22uF, X5R, 6.3V
0805

C258
22uF, X5R, 6.3V
0805

C256
0.01uF
C256
0.01uF
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USB-
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USB_Shield
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7
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DDC/SDA
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USB/DDC_Gnd
11

Sense
24

RxIn0+
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RxIn0Gnd
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DDC_Gnd_26
26

Mounting_R
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Mounting_L
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100MHZ
GENERAL PURPOSE CLOCKS

TI ADC

SMA & OSC REF CLKs

BANK 1 (2.5V)
For LVDS Rx:
  Populate EXBV8VR000V (Zero Ohm Jumper) and 100 Ohm Resistor

For LVDS Tx:
  Populate CAT16-LV2F6LF instead and remove 100 Ohm Resistor

Place close to ECP3

(N7)

(N6)

U28
CY2304-1
U28
CY2304-1

REF
1

CLKA1
2

CLKA2
3

GND
4

CLKB1
5

CLKB2
6

VDD
7
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8

R82100 R82100

R193 33R193 33FB44
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J42
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38
40
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44
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50
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56
58
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70
72
74
76
78
80
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86
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92
94
96
98
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102
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106
108
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112
114
116
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120

1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
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57
59
61
63
65
67
69
71
73
75
77
79
81
83
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87
89
91
93
95
97
99
101
103
105
107
109
111
113
115
117
119
121122
123124
125126
127128

J26
SMA
73391-0060

J26
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R208
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LEDs

SIGNAL     SEGMENT  BGA
------     -------  ---
LED_SEG1   A        H20
LED_SEG2   M        H19
LED_SEG3   K        G19
LED_SEG4   H        K19
LED_SEG5   G        J19
LED_SEG6   T        D19
LED_SEG7   F        C19
LED_SEG8   E        L19
LED_SEG9   N        K20
LED_SEG10  C        G18
LED_SEG11  P        F19
LED_SEG12  U        E18
LED_SEG13  D        D18
LED_SEG14  R        H18
LED_SEG15  S        J18
LED_SEG16  DP       B18
LED_SEG17  B        A18

16-SEGMENT DISPLAY

SIGNAL   DIODE   COLOR    BGA
------   -----   -----    ---
LED1     D26     Red      T27
LED2     D24     Orange   T28
LED3     D23     Green    T29
LED4     D22     Blue     N31
LED5     D17     Red      N32
LED6     D16     Orange   AK32
LED7     D15     Green    AL32
LED8     D14     Blue     AP32
LED9     D13     Red      AP33
LED10    D12     Orange   AN33
LED11    D11     Green    AN34
LED12    D10     Blue     AA31

Top View

1(G) 2(S)

3(D)

SOT-23 MOSFET
N-Channel
BSS138LT1G

PLACE CLOSE TO
LA CONNECTOR

LOGIC ANALYZER PROBE

DIP SWITCHES

PB2

TACT SWITCHES

PB4

PB3

PB1

SIGNAL   SWITCH/POS    BGA
------   ----------    ---
SWITCH1    SW1-1       Y5
SWITCH2    SW1-2       Y4
SWITCH3    SW1-3       Y9
SWITCH4    SW1-4       Y10
SWITCH5    SW3-1       AD2
SWITCH6    SW3-2       AD1
SWITCH7    SW3-3       AC6
SWITCH8    SW3-4       AC7
SWITCH9    SW4-1       AM1
SWITCH10   SW4-2       AM2
SWITCH11   SW4-3       AE1
SWITCH12   SW4-4       AE2

(P1)

(U5)

(U4)

(P2)
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SW8
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Q19
MOSFET N GSD
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Q19
MOSFET N GSD
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3
2

D23
LED-SMT1206_GREEN
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SW1C
76STC04T
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9

8

4
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D10
LED-SMT1206_BLUE
D10
LED-SMT1206_BLUE

R199 10KR199 10K

1 0

SW4A
76STC04T

1 0

SW4A
76STC04T

12

1
1

1

R212 1KR212 1K

R333
4.7K
R333
4.7K

Q18
MOSFET N GSD
BSS138LT1G

Q18
MOSFET N GSD
BSS138LT1G1

3
2

D22
LED-SMT1206_BLUE
D22
LED-SMT1206_BLUE

R202
680
R202
680

R256 1KR256 1K

R332
4.7K
R332
4.7K

D11
LED-SMT1206_GREEN
D11
LED-SMT1206_GREEN

R255
680
R255
680

1 0

SW4B
76STC04T

1 0

SW4B
76STC04T

10

2

3

1 0

SW3D
76STC04T

1 0

SW3D
76STC04T

7

5

6

RN29 150 EXB28V151JVRN29 150 EXB28V151JV

1
2
3
4

8
7
6
5

R209 1KR209 1K

R238 10KR238 10K

R229 10KR229 10K

SW7

TL3301SPF160QG
Tactile Switch

SW7

TL3301SPF160QG
Tactile Switch

1 3

2 4

SW10

TL3301SPF160QG
Tactile Switch

SW10

TL3301SPF160QG
Tactile Switch

1 3

2 4

Q17
MOSFET N GSD
BSS138LT1G

Q17
MOSFET N GSD
BSS138LT1G1

3
2

R253 1KR253 1K

R254 10KR254 10K

D13
LED-SMT1206_RED
D13
LED-SMT1206_RED

1 0

SW3C
76STC04T

1 0

SW3C
76STC04T

9

8

4

J29
Mictor Conn
J29
Mictor Conn

5V
1

SCL
2

GND
3

SDA
4

CLK1
5

CLK
6

7
7

8
8

9
9

10
10

11
11

12
12

13
13

14
14

15
15

16
16

17
17

18
18

19
19

20
20

21
21

22
22

23
23

24
24

25
25

26
26

27
27

28
28

29
29

30
30

31
31

32
32

33
33

34
34

35
35

36
36

37
37

38
38

GND39
39

GND40
40

GND41
41

GND42
42

GND43
43

Q25
MOSFET N GSD
BSS138LT1G

Q25
MOSFET N GSD
BSS138LT1G1

3
2

R127 150R127 150

D16
LED-SMT1206_ORANGE
D16
LED-SMT1206_ORANGE

RN25 1K EXB28V102JVRN25 1K EXB28V102JV

1
2
3
4

8
7
6
5

R249
680
R249
680

R203 1KR203 1K

R205 10KR205 10K

R330
4.7K
R330
4.7K

R233
680
R233
680

Q26
MOSFET N GSD
BSS138LT1G

Q26
MOSFET N GSD
BSS138LT1G1

3
2

1 0

SW3A
76STC04T

1 0

SW3A
76STC04T

12

1
1

1

R250 1KR250 1K

U38
MAX6817
U38
MAX6817

IN1
1

G
N

D
2

IN2
3

OUT2
4

V
C

C
5

OUT1
6

RN27 150 EXB28V151JVRN27 150 EXB28V151JV

1
2
3
4

8
7
6
5

Q16
MOSFET N GSD
BSS138LT1G

Q16
MOSFET N GSD
BSS138LT1G1

3
2

D12
LED-SMT1206_ORANGE
D12
LED-SMT1206_ORANGE

J35
HEADER 18x1
J35
HEADER 18x1

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

R230
680
R230
680

Q24
MOSFET N GSD
BSS138LT1G

Q24
MOSFET N GSD
BSS138LT1G1

3
2

R197 1KR197 1K

D14
LED-SMT1206_BLUE
D14
LED-SMT1206_BLUE

R196
680
R196
680

R247 1KR247 1K

C417
0.1uF
C417
0.1uF

RN23 1K EXB28V102JVRN23 1K EXB28V102JV

1
2
3
4

8
7
6
5

Q15
MOSFET N GSD
BSS138LT1G

Q15
MOSFET N GSD
BSS138LT1G1

3
2

1 0

SW3B
76STC04T

1 0

SW3B
76STC04T

10

2

3

R232 10KR232 10K

R248 10KR248 10K

Q23
MOSFET N GSD
BSS138LT1G

Q23
MOSFET N GSD
BSS138LT1G1

3
2

RN28 150 EXB28V151JVRN28 150 EXB28V151JV

1
2
3
4

8
7
6
5

SW9

TL3301SPF160QG
Tactile Switch

SW9

TL3301SPF160QG
Tactile Switch

1 3

2 4

1 0

SW4C
76STC04T

1 0

SW4C
76STC04T

9

8

4

R252
680
R252
680

R237 1KR237 1K

R210 10KR210 10K

R246
680
R246
680

D17
LED-SMT1206_RED
D17
LED-SMT1206_RED

Q14
MOSFET N GSD
BSS138LT1G

Q14
MOSFET N GSD
BSS138LT1G1

3
2

R317
4.7K
R317
4.7K

D15
LED-SMT1206_GREEN
D15
LED-SMT1206_GREEN

C420
0.1uF
C420
0.1uF

1 0

SW4D
76STC04T

1 0

SW4D
76STC04T

7

5

6

1 0

SW1D
76STC04T

1 0

SW1D
76STC04T

7

5

6

Q21
MOSFET N GSD
BSS138LT1G

Q21
MOSFET N GSD
BSS138LT1G1

3
2

D24
LED-SMT1206_ORANGE
D24
LED-SMT1206_ORANGE

R234 1KR234 1K

U39
MAX6817
U39
MAX6817

IN1
1

G
N

D
2

IN2
3

OUT2
4

V
C

C
5

OUT1
6

1 0

SW1B
76STC04T

1 0

SW1B
76STC04T

10

2

3

R211
680
R211
680

R320
4.7K
R320
4.7K

Q20
MOSFET N GSD
BSS138LT1G

Q20
MOSFET N GSD
BSS138LT1G1

3
2

R319
4.7K
R319
4.7K
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5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

I2C_SDA
I2C_SCL

3_3V_SDI_DE 3_3V_SDI_DE

3_3V_SDI_DE

3_3V_SDI_DE

3_3V_SDI_DE

3_3V_SDI_DE

3_3V_SDI_DE 3_3V_SDI_DE

3_3V_SDI_DE 3_3V_SDI_DE

3_3V_SDI_DE

3_3V_SDI_DE

3_3V_SDI_DE

3_3V_SDI_DE

3_3V_SDI_DE

3_3V 3_3V

3_3V_SDI_DE

3_3V3_3V

CD_CH0 [14]

MUTE_CH0 [14]

PCSA_HDINP0 [7]

PCSA_HDINN0 [7]

PCSA_HDOUTN0[7]

PCSA_HDOUTP0[7]

DISABLE_CH0[14]

I2C_SDA [4,9,14]
I2C_SCL [4,9,14]

SDI_DRV_RSTI[14]

SDI_DRV_FAULT[14]

BYPASS_CH0 [14]

SD_HD_CH0 [14]

MUTE_CH1 [14]

BYPASS_CH1 [14]

PCSA_HDINP1 [7]

PCSA_HDINN1 [7]

CD_CH1 [14]

SD_HD_CH1 [14]

DISABLE_CH1[14]

PCSA_HDOUTN1[7]

PCSA_HDOUTP1[7]
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SDI Rx #0

Equalizer

Driver
channel 0

Driver
channel 1

Equalizer

SDI Rx #1

SDI Tx #1

Voltage adjustment range : 0.0V to 3.3V
Turn clockwise to increase the voltage

Voltage adjustment range : 0.0V to 3.3V
Turn clockwise to increase the voltage

SDI Tx #0

channel 0 channel 1

R165 75R165 75

C297
0.01uF
C297
0.01uF

R172 75R172 75

R187

4.7K

R187

4.7K

C360
0.47uF
C360
0.47uF

C306

0.47uF

C306

0.47uF

U21
GS2974B
U21
GS2974B

VEE_A_1
1

SDI
2

SDI
3

VEE_A_4
4

A
G

C
5

A
G

C
6

B
Y

P
A

S
S

7

M
C

L
A

D
J

8

VEE_D_9
9

SDO
10

SDO
11

VEE_D_12
12V

C
C

_
D

1
3

M
U

T
E

1
4

C
D

1
5

V
C

C
_
A

1
6

C
e
n
te

r 
P

A
D

1
7

U22
LMH0303
U22
LMH0303

DDI
1

DDI
2

VEE
3

RSET
4

R
S

T
I

5

E
N

A
B

L
E

6

S
D

A
7

S
C

L
8

VCC
9

SD/HD
10

SDO
11

SDO
12

F
A

U
L
T

1
3

N
C

2
1
4

N
C

1
1
5

R
S

T
O

1
6

C
e
n
te

r 
P

A
D

1
7

R157
150
R157
150

+
C300
4.7uF, Tant
0805_1

+
C300
4.7uF, Tant
0805_1

Q29
MOSFET N GSD

BSS138LT1G

Q29
MOSFET N GSD

BSS138LT1G

1

3
2

+

C323 4.7uF, Tant
0805_1+

C323 4.7uF, Tant
0805_1

C359

0.47uF

C359

0.47uF

Q13
MOSFET N GSD

BSS138LT1G

Q13
MOSFET N GSD

BSS138LT1G

1

3
2

J6
BNC C-SX-069
J6
BNC C-SX-069

+

C322 4.7uF, Tant
0805_1+

C322 4.7uF, Tant
0805_1

L2 6.2nHL2 6.2nH

R343
150
R343
150

U24
LMH0303
U24
LMH0303

DDI
1

DDI
2

VEE
3

RSET
4

R
S

T
I

5

E
N

A
B

L
E

6

S
D

A
7

S
C

L
8

VCC
9

SD/HD
10

SDO
11

SDO
12

F
A

U
L
T

1
3

N
C

2
1
4

N
C

1
1
5

R
S

T
O

1
6

C
e
n
te

r 
P

A
D

1
7

C303

0.01uF

C303

0.01uF

J5
BNC C-SX-069
J5
BNC C-SX-069

+

C307
4.7uF, Tant
0805_1

+

C307
4.7uF, Tant
0805_1

C348
1uF, X5R, 6.3V
C348
1uF, X5R, 6.3V

R186 OPENR186 OPEN

R181
150
R181
150

R166 75R166 75

R152

4.7K

R152

4.7K

Q30
MOSFET N GSD

BSS138LT1G

Q30
MOSFET N GSD

BSS138LT1G

1

3
2

C319 0.25pFC319 0.25pF

J1
BNC C-SX-069
J1
BNC C-SX-069

R175
4.7K
R175
4.7K

+
C12
22uF, Tant
0805

+
C12
22uF, Tant
0805

R174 75R174 75

R169 OPENR169 OPEN

D9
LED-SMT1206_ORANGE
D9
LED-SMT1206_ORANGE

+

C291
4.7uF, Tant
0805_1

+

C291
4.7uF, Tant
0805_1

R344
150
R344
150

C295
1uF, X5R, 6.3V
C295
1uF, X5R, 6.3V

+
C333
4.7uF, Tant
0805_1

+
C333
4.7uF, Tant
0805_1

R148
4.7K
R148
4.7K

L3 6.2nHL3 6.2nH

C342
0.01uF
C342
0.01uF

R182

4.7K

R182

4.7K

L1 6.2nHL1 6.2nH

VR3
10K
Copal ST32ETB103

VR3
10K
Copal ST32ETB1031

3

2

R151
75
R151
75

C315
0.01uF
C315
0.01uF

C343
0.01uF
C343
0.01uF

R173 49.9, 1%R173 49.9, 1%

C290 0.25pFC290 0.25pF

R159

75

R159

75

+
C1
22uF, Tant
0805

+
C1
22uF, Tant
0805

+

C320
4.7uF, Tant
0805_1

+

C320
4.7uF, Tant
0805_1

R158

750, 1%

R158

750, 1%

C294

1uF, X5R, 6.3V

C294

1uF, X5R, 6.3V

U25
GS2974B
U25
GS2974B

VEE_A_1
1

SDI
2

SDI
3

VEE_A_4
4

A
G

C
5

A
G

C
6

B
Y

P
A

S
S

7

M
C

L
A

D
J

8

VEE_D_9
9

SDO
10

SDO
11

VEE_D_12
12V

C
C

_
D

1
3

M
U

T
E

1
4

C
D

1
5

V
C

C
_
A

1
6

C
e
n
te

r 
P

A
D

1
7R183

75
R183
75

R147 75R147 75

VR2
10K
Copal ST32ETB103

VR2
10K
Copal ST32ETB1031

3

2

+

C334
4.7uF, Tant
0805_1

+

C334
4.7uF, Tant
0805_1

J2
BNC C-SX-069
J2
BNC C-SX-069

+
C310
4.7uF, Tant
0805_1

+
C310
4.7uF, Tant
0805_1

C314
0.01uF
C314
0.01uF

+

C345 4.7uF, Tant
0805_1+

C345 4.7uF, Tant
0805_1

R163
4.7K
R163
4.7K

L4 6.2nHL4 6.2nH

R150
37.4, 1%
R150
37.4, 1%

C313
0.01uF
C313
0.01uF

R164 75R164 75

R170

4.7K

R170

4.7K

+

C357 4.7uF, Tant
0805_1+

C357 4.7uF, Tant
0805_1

R177

750, 1%

R177

750, 1%

R156
4.7K
R156
4.7K

C312

0.01uF

C312

0.01uF

+
C65
22uF, Tant
0805

+
C65
22uF, Tant
0805

R184 75R184 75

C355

1uF, X5R, 6.3V

C355

1uF, X5R, 6.3V

R179 49.9, 1%R179 49.9, 1%

R167 49.9, 1%R167 49.9, 1%

Q12
MOSFET N GSD

BSS138LT1G

Q12
MOSFET N GSD

BSS138LT1G

1

3
2

C332
0.01uF
C332
0.01uF

C356 0.25pFC356 0.25pF

R185
37.4, 1%
R185
37.4, 1%

C302
0.01uF
C302
0.01uF

R153

75

R153

75

C301 0.25pFC301 0.25pF

C305
0.47uF
C305
0.47uF

R161

4.7K

R161

4.7K

R180 49.9, 1%R180 49.9, 1%

R168 75R168 75

D8
LED-SMT1206_ORANGE
D8
LED-SMT1206_ORANGE

+

C317
4.7uF, Tant
0805_1

+

C317
4.7uF, Tant
0805_1
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5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

ECP3_XO_SIG2
ECP3_XO_SIG3
ECP3_XO_SIG4

ECP3_XO_SIG5
ECP3_XO_SIG6
ECP3_XO_SIG7
ECP3_XO_SIG8
ECP3_XO_SIG9
ECP3_XO_SIG10

ECP3_XO_SIG1
ECP3_XO_SIG0

XO_SCL

XO_SDA

OSC_IN3
OSC_IN4

TDI_XO
TDO_XO
TCK_XO

ECP3_XO_SIG11

RX_GS4915_CTRL7

RX_GS4915_CTRL2
RX_GS4915_CTRL3
RX_GS4915_CTRL4
RX_GS4915_CTRL5

RX_GS4915_CTRL0

RX_GS4915_CTRL6

RX_GS4915_CTRL1

TX_GS4915_CTRL0

TX_GS4915_CTRL5
TX_GS4915_CTRL4
TX_GS4915_CTRL3

TX_GS4915_CTRL6

TX_GS4915_CTRL2
TX_GS4915_CTRL1

TX_GS4915_CTRL7

TX_GS4911_OUT2
TX_GS4911_OUT3
TX_GS4911_OUT4

TX_GS4911_OUT1

ASR_SEL2

ASR_SEL0

ASR_SEL1

RX_GS4911_OUT2
RX_GS4911_OUT3

RX_GS4911_OUT1

RX_GS4911_CTRL2
RX_GS4911_CTRL3
RX_GS4911_CTRL4
RX_GS4911_CTRL5

RX_GS4911_CTRL7
RX_GS4911_CTRL6

RX_GS4911_CTRL1

TX_GS4911_CTRL2
TX_GS4911_CTRL3
TX_GS4911_CTRL4
TX_GS4911_CTRL5
TX_GS4911_CTRL6
TX_GS4911_CTRL7

TX_GS4911_CTRL1

TMS_XO

3_3V

3_3V

3_3V

3_3V

3_3V

3_3V

TMS_XO[6]

TCK_XO[6]

TDO_XO[6]

TDI_XO[6]

I2C_SCL [4,9,13]

I2C_SDA [4,9,13]

OSC_IN[1..4] [10,11]

ECP3_XO_SIG[0..11] [10]

RX_GSPI_CSn[15]

GSPI_CLK[15,16]
GSPI_DI[16]
GSPI_DO[15]

GSPI_HST_JTAG[15,16]

RX_GS4915_CTRL[0:7][15]

TX_LOCK_GS4915 [16]

RX_LOCK_GS4915 [15]

SDI_DRV_RSTI[13]

MUTE_CH0[13]

BYPASS_CH0[13]

CD_CH0[13]

BYPASS_CH1[13]

CD_CH1[13]
MUTE_CH1[13]

DISABLE_CH0[13]

TX_GS4915_CTRL[0:7] [16]

SD_HD_CH0[13]

TX_GS4911_OUT[1:4] [16]

ASR_SEL[0..2][15]

RX_GS4911_OUT[1:3][15]

RX_GS4911_CTRL[1:7][15]

TX_LOCK_LOST [16]
TX_REF_LOST [16]

TX_GS4911_CTRL[1:7] [16]

DISABLE_CH1 [13]
SD_HD_CH1 [13]

SDI_DRV_FAULT[13]

TX_GSPI_CSn[16]
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NOTE:
1. All GPIOs' connection order can
be changed for PCB layout.
2. All Clock input pins can be
exchaged with each other for PCB
layout.

POWER FILTER

RN1 1K EXB28V102JVRN1 1K EXB28V102JV

1
2
3
4

8
7
6
5

R20 0RR20 0R

C22
0.1uF
C22
0.1uF

C50
0.1uF
C50
0.1uF

M12 is NC for E devices

(2 of 2)

XO
U1-2

LCMXO256C-4MN100C

M12 is NC for E devices

(2 of 2)

XO
U1-2

LCMXO256C-4MN100C

VCC_P7
P7

SLEEPN
M12

VCCAUX
B7

VCC_B6
B6

GND_N9
N9

GND_B9
B9

+ C57
22uF, Tant
0805

+ C57
22uF, Tant
0805

(1 of 2)

XO
U1-1

LCMXO256C-4MN100C

(1 of 2)

XO
U1-1

LCMXO256C-4MN100C
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