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MGT1V2 (MAX 1.5A)
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VREF0V75 (MAX 10mA)
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HEADER

INDEX

1. Power Map, JTAG Map

2. PMODs

3. CK Headers

4. Buttons, Switches, UART

5. VGA, LEDs

6. 7 Segment Displays

7. HDMI

8. Audio

9. USB Host

10. Ethernet

11. SFPs

12. USB HID, SD Card

13. USB Programming/UART

14. FPGA Programming, JTAG Header, Serial Flash

15. FPGA Banks 12, 13, 14

16. FPGA Banks 15, 16, 17

17. FPGA Banks 18, 32, 33

18. FPGA Banks, 34, 115-118

19. FPGA Power

20. DDR3 Memory

21. DDR3 Memory

22. Static RAM

23. Page Flash Memory

24. Power Regulation, Power Switch

25. Power Regulation

26. Power Regulation

27. Power Control

POWER MAP

USB5V0 (MAX 500mA)

HID5V0 (MAX 500mA)

VGA5V0 (MAX 50mA)

Digilent Inc. XUP
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R193

330
R194

330
R195

330
R196

LD8 LD9 LD10 LD11 LD12 LD13 LD14 LD15
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D
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RX139

RX22
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RXC32

RX035

RX138

RX21

TX0 15

TX1 12

TX2 9

TXC 18
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TXC 19

I2CEN5

OVS25 PRE7

TSCL 22
TSDA 23

OE6

RSDA28 RSCL29
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N

D
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D
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V
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4
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D
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8
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RX0 36

RX1 39

RX2 2

RXC 33
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RX0 35

RX1 38

RX2 1

TX015

TX112

TX29

TXC18

TX016

TX113

TX210

TXC19
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TSCL22
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D
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D
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D
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V
CC

4
V
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V
CC

17
V

CC
24

V
CC

27
V

CC
34

V
CC

40 IC14
TMDS141RHAR

10K
R274

10K
R273

10KR275

10K
No Load

R277
10K

No Load

R278

10K
R280

10KR276

10K
No Load

R281

1K
R285

100K
R283

4.64K
R279

1%

1.74K
R270

1.74K
R271

HDMI_TX_CLK_P

HDMI_TX0_P

HDMI_TX1_P

HDMI_TX2_P

HDMI_TX_SCL

HDMI_TX_CLK_N

HDMI_TX0_N

HDMI_TX1_N

HDMI_TX2_N

HDMI_TX_SDA

VCC3V3

GND
VCC3V3

GND

100nF

C31

10uF

C30

100nF

C32

100nF

C33

100nF

C34

100nF

C35

100nF

C36

100nF

C37

VCC3V3

GND

S1

S2

D2+1 D2S2 D2-3 D1+4 D1S5 D1-6 D0+7 D0S8 D0-9 CLK+10 CLKS11 CLK-12 CEC13 RES14 SCL15

HDMI

SDA16 DDC/CECG17 5V018 HPD19

S3

S4

J16

S1

S2

D2+1 D2S2 D2-3 D1+4 D1S5 D1-6 D0+7 D0S8 D0-9 CLK+10 CLKS11 CLK-12 CEC13 RES14 SCL15

HDMI

SDA16 DDC/CECG17 5V018 HPD19

S3

S4

J17

GND

TSCL
TSDA

TSCL
TSDA

VCC5V0

GND

27KR272

VCC3V3

10K
R268

10K

R267

4.7K
R265

1

3
2

Q5

VCC3V3

HDMI_TX_HPD_N

HDMI_TX_CEC

1

3
2

Q6

1

3
2

Q7
1KR286

1%
HDMI_5V0

LD18

470
R282

HDMI_5V0

GND

GND

HDMI_RX_HPA

GND

47K
R288

47K
R289

RSCL
RSDA

RSCL
RSDA

27K
R287

VCC3V3

10K
No Load

R300
10K
No Load

R299

10K
R305

10K
No Load

R304

VCC3V3

10K
R306

10K
R298 VCC3V3

GND

100nF

C40

10uF

C39

100nF

C41

100nF

C42

100nF

C43

100nF

C44

100nF

C45

100nF

C46

VCC3V3

GND

4.64K
R303

1%

HDMI_RX_CLK_P

HDMI_RX0_P

HDMI_RX1_P

HDMI_RX2_P

HDMI_RX_CLK_N

HDMI_RX0_N

HDMI_RX1_N

HDMI_RX2_N

49
.9

R2
96

49
.9

R2
95

49
.9

R2
94

49
.9

R2
93

49
.9

R2
91

49
.9

R2
92

49
.9

R2
97

10K
R302

10K
R301

49
.9

R2
90

VCC3V3

VCC3V3

HDMI_RX_SCL
HDMI_RX_SDA

HDMI

GND

SHIELD

SHIELD

HDMI TX

HDMI RX

HDMI_RX_CEC
D10
BAS16XV2T1G

D9 BAS16XV2T1G

R269

PTS120630V016

1MR266

1nFC29

1MR284

1nFC38
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MCLK2 RAUX 14

IO
V

D
D

1
D

G
N

D
25

ADC_SDATA/GPIO126
DAC_SDATA/GPIO027
BCLK/GPIO228
LRCLK/GPIO329

ADR0/CLATCH3

LHP 20
RHP 19

LOUTP 18

ROUTP 15

AV
D

D
8

A
G

N
D

9

MONOOUT 21

MICBIAS 5JDET/MICIN 4

RINP 12
LINP 10

ADR1/CDATA30

SDA/COUT31
SCK/CCLK32

G
N

D
P

LOUTN 17

ROUTN 16

LINN 11

RINN 13

AV
D

D
23

A
G

N
D

22
LAUX 6

CM 7
DVDDOUT24

IC15
ADAU1761BCPZ

2K
R320

2K
R313

2K
R314

2K
R321

AUD_MCLK

AUD_SDA
AUD_SCL

AUD_ADR0
AUD_ADR1

AUD_LRCLK
AUD_BCLK
AUD_DAC_SDATA
AUD_ADC_SDATA

600Ohm/100MHz

FB1
VCC1V8

10uF
C51

100nF
C52

GND

GND

100nF
C47

100nF
C48

10uF
C49

AVCC3V3

GND +

220uFC50
T520B227M004ATE070

+

220uF
C53
T520B227M004ATE070

0 No LoadR310
0 No LoadR309

Audio Jack

BLACK
J18

Audio Jack

GREEN
J19

Audio Jack

PINK
J20

Audio Jack

BLUE
J21

MONOOUT

MONOOUT
0

No LoadR307

0
R308

GND

10uFC55

10uFC56

10K
R315

10K
R316

100R311

100R312

GND

GND

100nF
C65

10uFC58

10uFC59

49.9K
R324

49.9K
R325

100nF
No Load

C60
100nF
No Load

C61

0R322

0R323

GND

GND

10KR318
MICBIAS

2K

R3192K

R317

100nF
C57

GND

10uFC62

10uFC67

20K
R330

1%
20K
R331

1%
100nF

No Load

C68
100nF
No Load

C69

1KR327

1kR329

GND

GND

100nF
C64

10uF
C63

AUDIO

1

3 2

No Load

Q8

FDV301N

GND

10k
No Load

R328

10k
No Load

R326

AVCC3V3

10uF
C66

GND

NOTE:

Capless Headphone

AC-Coupled Headphone

Load No Load

JP1

47pF
C54

GND
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1M

R338
1nF

C80

GND

USB HOST

SHIELD

100nF
C75

1uF
C74

GND

VCC3V3

+
150uF
No Load

C79
4.7uF

C78
10V

1 3

2

X1

CSTCE12M0G15L99-R0

IN5

EN4

GND2

OUT 1

FLT 3

IC18

TPS2051CDBVR

GPIN71

V
L

2
G

N
D

3
G

N
D

19

GPOUT0 4
GPOUT1 5
GPOUT2 6
GPOUT3 7
GPOUT4 8
GPOUT5 9
GPOUT6 10
GPOUT7 11

RES12

SCLK13
SS14
MISO15
MOSI16

GPX 17
INT 18

D- 20
D+ 21

VBCOMP22

V
CC

23

XI 24
XO 25

GPIN026
GPIN127
GPIN228
GPIN329
GPIN430
GPIN531
GPIN632

G
N

D
P

IC17

MAX3421EETJ+

GNDUSBH_FLT

VCC5V0

GND

USBH_PWREN

100nF
C77

10V
GND

33 R335
1%

33
R336

1%

USBH_D_N
USBH_D_P

USBH_D_N
USBH_D_P

100nF
C76

GND

USBH_SCLK
USBH_SS

USBH_MISO
USBH_MOSI

10K
R337

VCC3V3

USBH_INT
USBH_GPX

10K
R332

VCC3V3

10K
R334VCC3V3

USBH_FLT
10K
R333

GND

USBH_PWREN

Q9A1K

R339

10K
R340

GND

USBH_RST

USBH_RST_N

USBH_RST_N

S1 S1G4 D+3 D-2 V1 S2 S2

J22

USB5V0

Host Only!

100R577
1/8

100R580
1/8

LD26

1.4K
R600

GND

USB5V0

USB A

100R583
1/8
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MDI[0]+ 1
MDI[0]- 2

AV
D

D
10

3

MDI[1]+ 4
MDI[1]- 5

AV
D

D
33

6

MDI[2]+ 7
MDI[2]- 8

AV
D

D
10

9
MDI[3]+ 10
MDI[3]- 11

RXCTL/PHY_AD213

RXD0/SELRGV14

D
V

D
D

33
15

RXD1/TXDLY16
RXD2/AN017
RXD3/AN118

RXC19

INTB20

D
V

D
D

33
21

TXC22

TXD023
TXD124
TXD225
TXD326
TXCTL27

D
V

D
D

10
28

PHYRSTB29

MDC30 MDIO31

LED2/RXDLY 32PMEB33
LED0/PHY_AD0 34
LED1/PHY_AD1 35

D
V

D
D

10
36

D
V

D
D

33
37

ENSWREG38
RSET 39

AV
D

D
10

40

AV
D

D
33

41

CKXTAL142
CKXTAL243

V
D

D
RE

G
44

V
D

D
RE

G
45

CLK12546

G
N

D
47

REG_OUT 48

G
N

D
P

IC19 RTL8211E-VL

0R345
0R346
0R347
0R348
0R349
0R350

27pF
C97

4.7K
R341

ETH_RX_D0
ETH_RX_D1
ETH_RX_D2
ETH_RX_D3
ETH_RX_CTL
ETH_RX_CLK

1.5K
R352

4.7K

R354

ETH_TX_D0
ETH_TX_D1
ETH_TX_D2
ETH_TX_D3
ETH_TX_EN
ETH_TX_CLK

ETH_MDIO
ETH_MDC

VCC3V3

GND

ETH_PHYRST_N

2.49K
R358

1%
GND

GND

ETH_INTB
ETH_PMEB

25MHz

IC20

27pF
C99

27pF
C100

GND

330
R359

4.7K
R360

4.7K
R355

330
R357

4.7K
R356

VCC3V3

100nF
C91

100nF
C90

100nF
C86

100nF
C87

100nF
C88

10uF
C89

GND

GND

100nF
C92

GND100nF
C93

600Ohm/100MHz

FB5

600Ohm/100MHz

FB4

VCC3V3

GND 100nF
C85

600Ohm/100MHz

FB3
VCC1V8 VCC1V8_ETH

VCC3V3

GND

ETHERNET

100nF
C95

10uF
C96

GND

4.7K
R351

SHIELD

4.7K
No Load

R342
4.7K
R343

4.7K
R344

VCC1V0

VCC1V0

LD19 LD20

ETH_LD1

ETH_LD0

GND

VCC3V3

ETH_LD0 GND

ETH_LD1

MDIO 00001

TD0+1
TD0-2
TD1+3
TD1-6
TD2+4
TD2-5

TD3-8

VCC9

S1 S2

GND10 SHD

TD3+7

10/100/1000
ETHERNET

RJ-45

J23

HFJ11-1G01ERL

GND

10uF
C82

10uF
C83

100nF
C81

GND

10uF
C94

VCC3V3_ETH

VCC3V3_ETH

0
No Load

R353

100nF
C84

1M

R361
1nF

C98

VCC1V8_ETH

VCC1V8_ETH

Q9B2.2K

R362

10K
R363

ETH_PHYRST_N

GND

ETH_PHYRST
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SFP1_MOD_DETECT_LS

22uF
C101

100nF
C102

GND

VCC3V3

22uF
C103

100nF
C104

GND

VCC3V3
4.7uH

L2

4.7uH

L1 CBC3225T4R7MR

I2C_SFP1_SDA
I2C_SFP1_SCL

7.5K
R372

SFP1_TX_FAULT_LS

VCC3V3

SFP1_RS0_LS
SFP1_RS1_LS

SFP1_TX_DISABLE_LS

SFP1_RX_LOS_LS

GND GNDVEET1

TX_FAULT 2
TX_DISABLE 3

SDA 4
SCL 5

MOD_ABS6 RS0 7RX_LOS 8

RS1 9

VEER 10
VEER 11

RD-12
RD+13

VEER 14
V

CC
R

15
V

CC
T

16

VEET17

TD+18
TD-19

VEET20

IC21
1888247-2

SFP1_RX_N
SFP1_RX_P

SFP1_TX_P
SFP1_TX_N

7.5K
R369

7.5K
R368

7.5K
R367

7.5K
R370

7.5K
R371

VCC3V3

RST1

INT_C1B 3

C2B 4

V
D

D
5

XA6
XB7 G

N
D

8

V
D

D
10

RATE011

CLKIN2+12
CLKIN2-13

RATE115

CLKIN1+16
CLKIN1-17

LOL 18

G
N

D
19

G
N

D
20

CS_CA 21
SCL 22SDA_SDO 23

A024 A125 A2_SS26

CLKOUT1- 29CLKOUT1+ 28

G
N

D
31

V
D

D
32

CLKOUT2- 34CLKOUT2+ 35

CMODE36

SDI 27

G
N

D
PIC23 Si5324C-C-GM

100nF
C109

100nF
C108

100nF
C107

GND

VCC3V3
330

FB6

10uF
C106

SFP_REC_CLK_P

SFP_REC_CLK_N
100nF
C112

100nF
C113

100 R373

1%, 1/10W

SFP_CLK_P
SFP_CLK_N

GND
4.7K
R385

Q10B

Q10A

SFP_CLK_RST

2.2K

R377

2.2K

R376

SFP_CLK_ALARM_B

GND

18pF
C119

18pF
C118

114.285MHz
X2

ABM8-166-114.285MHz-T

I2C Address = 
0B1101000

SFP_CLK_SDA
SFP_CLK_SCL

4.7K
R366

4.7K
R365

VCC3V3 1M

R364

1nF

C105
SHIELD

SFP_SHIELD

A1 B1
A2 A2B1C1

B2D2

OE B5GNDC5

VCCBD1 VCCA A1

A3 B2
A4 A3
A5 B3
A6 A4
A7 B4
A8 A5

B3C2
B4D3
B5C3
B6D4
B7C4
B8D5

IC22

TXS0108EZXYR

SFP1_TX_FAULT_LS

SFP1_RS0_LS
SFP1_RS1_LS

SFP1_TX_DISABLE_LS

SFP1_RX_LOS_LS
SFP1_MOD_DETECT_LS

SFP1_TX_FAULT

SFP1_RS0
SFP1_RS1

SFP1_TX_DISABLE

SFP1_RX_LOS
SFP1_MOD_DETECT

100nF
C110

VCC3V3

GND 100nF
C111

VCC1V8

GND

GND VCC1V8

2.2K
R386

2.2K
R387

VCC3V3

SFP2_MOD_DETECT_LS

22uF
C114

100nF
C115

GND

VCC3V3

22uF
C116

100nF
C117

GND

VCC3V3
4.7uH

L4

4.7uH

L3 CBC3225T4R7MR

I2C_SFP2_SDA
I2C_SFP2_SCL

7.5K
R388

SFP2_TX_FAULT_LS

VCC3V3

SFP2_RS0_LS
SFP2_RS1_LS

SFP2_TX_DISABLE_LS

SFP2_RX_LOS_LS

GND GNDVEET1

TX_FAULT 2
TX_DISABLE 3

SDA 4
SCL 5

MOD_ABS6 RS0 7RX_LOS 8

RS1 9

VEER 10
VEER 11

RD-12
RD+13

VEER 14

V
CC

R
15

V
CC

T
16

VEET17

TD+18
TD-19

VEET20

IC24
1888247-2

SFP2_RX_N
SFP2_RX_P

SFP2_TX_P
SFP2_TX_N

7.5K
R382

7.5K
R381

7.5K
R380

7.5K
R383

7.5K
R384

VCC3V3
4.7K
R379

4.7K
R378

VCC3V3

A1 B1
A2 A2B1C1

B2D2

OE B5GNDC5

VCCBD1 VCCA A1

A3 B2
A4 A3
A5 B3
A6 A4
A7 B4
A8 A5

B3C2
B4D3
B5C3
B6D4
B7C4
B8D5

IC25

TXS0108EZXYR

SFP2_TX_FAULT_LS

SFP2_RS0_LS
SFP2_RS1_LS

SFP2_TX_DISABLE_LS

SFP2_RX_LOS_LS
SFP2_MOD_DETECT_LS

SFP2_TX_FAULT

SFP2_RS0
SFP2_RS1

SFP2_TX_DISABLE

SFP2_RX_LOS
SFP2_MOD_DETECT

100nF
C120

VCC3V3

GND 100nF
C121

VCC1V5

GND

GND VCC1V5

SFPs

100R374
100R375

100R389
100R390

200
R634

2 Port SFP+ Cage

G
N

D
S1

G
N

D
S2

G
N

D
S3

G
N

D
S4

G
N

D
S5

G
N

D
S6

G
N

D
S7

G
N

D
S8

G
N

D
S9

G
N

D
S1

0
G

N
D

S1
1

G
N

D
S1

2
G

N
D

S1
3

G
N

D
S1

4
G

N
D

S1
5

G
N

D
S1

6
G

N
D

S1
7

G
N

D
S1

8
G

N
D

S1
9

G
N

D
S2

0
G

N
D

S2
1

G
N

D
S2

2
G

N
D

S2
3

G
N

D
S2

4
G

N
D

S2
5

J24
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USB HID, SD CARD

SD_DAT0
SD_DAT1

SD_DAT2
SD_DAT3
SD_CMD

SD_SCLK

1

2 3
Q11

GND

VCC3V3

SD_RESET

10K
R428

10K
R429

100

R430

GND

SD_CD

D11
GND

D12

24R426
24R425

24R424

24R423
24R422

24R421

10
0K

R4
20

10
0K

R4
18

10
0K

R4
16

10
0K

R4
19

10
0K

R4
15

10
0K

R4
17

VCC3V3

100nF

C135

GND

SHIELD

1M
R427

1nF
C134

PIC_PGD2
PIC_PGC2

PIC_BUSY

PROG

INIT

VCC3V3

LD21 470

R391

22 R404
100 R403

QSPI_SCK

DONE

PS2_CLK0_PU

PS2_DATA0_PU

49.9 R409
49.9 R411
49.9 R412
49.9 R414

D-/RG3
D+/RG2

PIC_MCLR
100

R394

GND

PIC_PGD2

PIC_PGC2

100

R396

100

R398

VCC3V3

6

1
2
3
4
5

1x6

N
o 

Lo
ad

J25

10K
R393

MODE1
MODE2

QSPI_D1
100 R402
100 R401

100

R395

GND

SD_DAT3

SD_SCLK

SD_CMD
SD_DAT0

PGEC3/AN5/C1INA/VBUSON/RP18/CN7/RB5 11PGED3/AN4/C1INB/USBOEN/RP28/CN6/RB4 12AN3/C2INA/VPIO/CN5/RB3 13AN2/C2INB/VMIO/RP13/CN4/RB2 14PGEC1/AN1/VREF-/RP1/CN3/RB1 15PGED1/AN0/VREF+/RP0/PMA6/CN2/RB0 16

PGEC2/AN6/RP6/CN24/RB6 17
PGED2/AN7/RP7/RCV/CN25/RB7 18

AN8/RP8/CN26/RB8 21
AN9/RP9/PMA7/CN27/RB9 22

TMS/CVREF/AN10/PMA13/CN28/RB10 23
TDO/AN11/PMA12/CN29/RB11 24

TCK/AN12/PMA11/CTED2/CN30/RB12 27
TDI/AN13/PMA10/CTED1/CN31/RB13 28
AN14/CTPLS/RP14/PMA1/CN32/RB14 29
AN15/RP29/REFO/PMA0/CN12/RB15 30

PORT B
IC26A

PIC24FJ128GB106-I/MR

OSCI/CLKI/CN23/RC12 39

OSCO/CLKO/CN22/RC15 40
SOSCI/C3IND/CN1/RC13 47

SOSCO/T1CK/C3INC/RPI37/CN0/RC14 48

PORT C
IC26B

PIC24FJ128GB106-I/MR

PORT F

RP16/USBID/CN71/RF3 33

SCL2/RP17/PMA8/CN18/RF5 32SDA2/RP10/PMA9/CN17/RF4 31

VBUSST/VCMPST1/CN68/RF0 58
VCMPST2/CN69/RF1 59

IC26E

PIC24FJ128GB106-I/MR

PORT G

C2IND/RP19/PMA3 /CN10/RG8 6
C1IND/RP21/PMA5/CN8/RG6 4
C1INC/RP26/PMA4/CN9/RG7 5

D+/RG2 37
D-/RG3 36

RP27/PMA2/C2INC/CN11/RG9 8

IC26F

PIC24FJ128GB106-I/MR

CFG_SD_USB100 R397

100 R400
100 R399

PMD0/CN58/RE0 60
PORT E

PMD1/CN59/RE1 61
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S1 S1G4
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J26
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S4 S4
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VCCADC_0P15
GNDADC_0P14

DXP_0U15

VREFN_0R14 VREFP_0T15

VP_0R15
VN_0T14 CCLK_0 B10

TCK_0 E10TMS_0 F10

TDO_0 G10TDI_0 H10

INIT_B_0 A10
PROGRAM_B_0 K10
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IO_L16P_T2_CSI_B_14V26

IC31O

XC7K325T-2FFG900C

SDI/DQ015
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FPGA_TDI
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4
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No Load
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JTAG_TDO
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R474

4.7K
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VCC3V3

GND
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GND

GND 100nF
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CFG_SD_USB 1K
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1K
R478 GND
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4.7K
No Load
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SDU
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QSPI_D2

QSPI_D3

4.7KR459
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FPGA_TDO

QSPI_D0

QSPI_D0

QSPI_D1

QSPI_D1

QSPI_CSN
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FPGA_TMS

FPGA_TCK

FPGA_TDI

FPGA_TDO
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140

R480

No Load
1nF
C157

AVCC1V8

VREF1V25

XADC_V_P

XADC_V_N

XADC_P

XADC_N

XADC_P
XADC_N

BTNP
PTA-142 Red Knob

SRAM-A7
SRAM2-IO24

SRAM2-OE2

SRAM2-BHE2
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IO_0_12Y20 IO_L1P_T0_12 Y23
IO_L1N_T0_12 Y24
IO_L2P_T0_12 Y21
IO_L2N_T0_12 AA21

IO_L3P_T0_DQS_12 AB22
IO_L3N_T0_DQS_12 AB23

IO_L4P_T0_12 AA22
IO_L4N_T0_12 AA23
IO_L5P_T0_12 AC20
IO_L5N_T0_12 AC21
IO_L6P_T0_12 AA20

IO_L6N_T0_VREF_12 AB20
IO_L7P_T1_12 AB24
IO_L7N_T1_12 AC25
IO_L8P_T1_12 AC22
IO_L8N_T1_12 AD22

IO_L9P_T1_DQS_12 AC24
IO_L9N_T1_DQS_12 AD24

IO_L10P_T1_12 AD21
IO_L10N_T1_12 AE21

IO_L11P_T1_SRCC_12 AE23
IO_L11N_T1_SRCC_12 AF23
IO_L12P_T1_MRCC_12 AD23
IO_L12N_T1_MRCC_12 AE24
IO_L13P_T2_MRCC_12 AF22
IO_L13N_T2_MRCC_12 AG23
IO_L14P_T2_SRCC_12 AG24
IO_L14N_T2_SRCC_12 AH24

IO_L15P_T2_DQS_12 AJ24
IO_L15N_T2_DQS_12 AK25

IO_L16P_T2_12 AE25
IO_L16N_T2_12 AF25
IO_L17P_T2_12 AK23
IO_L17N_T2_12 AK24
IO_L18P_T2_12 AG25
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IO_L3N_T0_DQS_13 AA28

IO_L4P_T0_13 W29
IO_L4N_T0_13 Y29
IO_L5P_T0_13 AA27
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IO_L8N_T1_13 AA30

IO_L9P_T1_DQS_13 AD29
IO_L9N_T1_DQS_13 AE29

IO_L10P_T1_13 AB29
IO_L10N_T1_13 AB30

IO_L11P_T1_SRCC_13 AD27
IO_L11N_T1_SRCC_13 AD28
IO_L12P_T1_MRCC_13 AB27
IO_L12N_T1_MRCC_13 AC27
IO_L13P_T2_MRCC_13 AG29
IO_L13N_T2_MRCC_13 AH29
IO_L14P_T2_SRCC_13 AE28
IO_L14N_T2_SRCC_13 AF28

IO_L15P_T2_DQS_13 AK29
IO_L15N_T2_DQS_13 AK30

IO_L16P_T2_13 AE30
IO_L16N_T2_13 AF30
IO_L17P_T2_13 AJ28
IO_L17N_T2_13 AJ29
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IO_L18N_T2_13 AH30
IO_L19P_T3_13 AC26
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IO_L20P_T3_13 AJ27
IO_L20N_T3_13 AK28

IO_L21P_T3_DQS_13 AG27
IO_L21N_T3_DQS_13 AG28

IO_L22P_T3_13 AH26
IO_L22N_T3_13 AH27
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IO_L24N_T3_13 AK26
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IO_0_14R19 IO_L2P_T0_D02_14 R20
IO_L2N_T0_D03_14 R21
IO_L4P_T0_D04_14 T20
IO_L4N_T0_D05_14 T21
IO_L5P_T0_D06_14 T22
IO_L5N_T0_D07_14 T23

IO_L6N_T0_D08_VREF_14 U20
IO_L7P_T1_D09_14 P29
IO_L7N_T1_D10_14 R29
IO_L8P_T1_D11_14 P27
IO_L8N_T1_D12_14 P28
IO_L9P_T1_DQS_14 R30

IO_L9N_T1_DQS_D13_14 T30
IO_L10P_T1_D14_14 P26
IO_L10N_T1_D15_14 R26

IO_L11P_T1_SRCC_14 R28
IO_L11N_T1_SRCC_14 T28
IO_L12P_T1_MRCC_14 T26
IO_L12N_T1_MRCC_14 T27
IO_L13P_T2_MRCC_14 U27
IO_L13N_T2_MRCC_14 U28
IO_L14P_T2_SRCC_14 T25
IO_L14N_T2_SRCC_14 U25

IO_L16N_T2_A15_D31_14 V27
IO_L17P_T2_A14_D30_14 V29
IO_L17N_T2_A13_D29_14 V30
IO_L18P_T2_A12_D28_14 V25
IO_L18N_T2_A11_D27_14 W26
IO_L19P_T3_A10_D26_14 V19

IO_L19N_T3_A09_D25_VREF_14 V20
IO_L20P_T3_A08_D24_14 W23
IO_L20N_T3_A07_D23_14 W24

IO_L21P_T3_DQS_14 U22
IO_L21N_T3_DQS_A06_D22_14 U23

IO_L22P_T3_A05_D21_14 V21
IO_L22N_T3_A04_D20_14 V22
IO_L23P_T3_A03_D19_14 U24
IO_L23N_T3_A02_D18_14 V24
IO_L24P_T3_A01_D17_14 W21
IO_L24N_T3_A00_D16_14 W22
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QSPI_D2
QSPI_D3

HDMI_RX0_P

HDMI_RX1_P

HDMI_RX2_P

HDMI_RX0_N

HDMI_RX1_N

HDMI_RX2_N

HDMI_TX_CLK_P

HDMI_TX0_P

HDMI_TX1_P

HDMI_TX2_P

HDMI_TX_CLK_N

HDMI_TX0_N

HDMI_TX1_N

HDMI_TX2_N

HDMI_TX_SCL
HDMI_TX_SDA

HDMI_TX_HPD_N
HDMI_TX_CEC
HDMI_RX_HPA
HDMI_RX_CEC

VGA_G3

SD_DAT0
SD_DAT1

SD_DAT2
SD_DAT3
SD_CMD

SD_SCLK

SD_RESET

PS2_CLK0_PU
PS2_DATA0_PU
PS2_CLK1_PU
PS2_DATA1_PU
PIC_SS_B

SFP_CLK_SDA
SFP_CLK_SCL

HDMI_RX_CLK_P
HDMI_RX_CLK_N

LD13
LD14

SRAM-A16

SRAM1-WE
SRAM1-IO5

SRAM-A13
SRAM-A15

SRAM2-BLE1

SRAM1-IO3
SRAM1-IO1

SRAM1-CE

SRAM-A4
SRAM-A17

SRAM-A6

SRAM1-IO12

SRAM1-BHE

SRAM-A5

SRAM-A12

SRAM-A14
SRAM1-IO13

SRAM1-IO11

SRAM1-IO10

SRAM-A3

SRAM2-IO9

SRAM2-IO1

SRAM2-IO10

SRAM2-IO3

SRAM2-OE1

SRAM2-BHE1

SRAM2-IO15
SRAM2-IO14

SRAM2-IO29

SRAM2-IO4

SRAM2-IO13
SRAM2-IO12

SRAM2-WE1
SRAM2-IO11

SRAM2-IO5

SRAM2-IO8 SRAM2-IO0

SRAM2-CE1

SRAM2-IO7

SRAM2-IO6

SRAM2-IO2

SRAM-A19

SRAM1-IO6
SRAM1-IO7

SRAM1-IO0
SRAM1-IO2

SRAM1-IO4

SRAM-A2
SRAM-A0

SRAM-A1
SRAM1-OE

SRAM1-BLE
SRAM1-IO8

SRAM-A9

SRAM-A18
SRAM1-IO9

SRAM-A8

SRAM1-IO15
SRAM1-IO14

SRAM2-IO30

SRAM-A11

SRAM-A10

SRAM2-IO23
SRAM2-CE2

SRAM2-IO22

SRAM2-IO16

SRAM2-IO17
SRAM2-IO21

SRAM2-IO20

SRAM2-IO18

SRAM2-WE2

SRAM2-IO19

SRAM2-IO28

SRAM2-IO26

SRAM2-IO25

SRAM2-BLE2
SRAM2-IO27

SRAM2-IO31

HDMI_RX_SCL
HDMI_RX_SDA

VGA_G7

VGA_SDA

VGA_G2
VGA_B3

VGA_G6

VGA_B7
VGA_B6

VGA_R4

VGA_G5

VGA_SCL

VGA_B4

VGA_R3

VGA_R7

VGA_B5

VGA_G4

VGA_R6
VGA_R5

VGA_HS

VGA_VS

SD_CD
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IO_0_15M19 IO_L1P_T0_AD0P_15 J23
IO_L1N_T0_AD0N_15 J24
IO_L2P_T0_AD8P_15 L22

IO_L2N_T0_AD8N_15 L23
IO_L3P_T0_DQS_AD1P_15 K23

IO_L3N_T0_DQS_AD1N_15 K24
IO_L4P_T0_AD9P_15 L21

IO_L4N_T0_AD9N_15 K21
IO_L5P_T0_AD2P_15 J21

IO_L5N_T0_AD2N_15 J22
IO_L6P_T0_15 M20

IO_L6N_T0_VREF_15 L20
IO_L7P_T1_AD10P_15 J29

IO_L7N_T1_AD10N_15 H29
IO_L8P_T1_AD3P_15 J27

IO_L8N_T1_AD3N_15 J28
IO_L9P_T1_DQS_AD11P_15 L30

IO_L9N_T1_DQS_AD11N_15 K30
IO_L10P_T1_AD4P_15 K26

IO_L10N_T1_AD4N_15 J26
IO_L11P_T1_SRCC_AD12P_15 L26

IO_L11N_T1_SRCC_AD12N_15 L27
IO_L12P_T1_MRCC_AD5P_15 L25

IO_L12N_T1_MRCC_AD5N_15 K25
IO_L13P_T2_MRCC_15 K28
IO_L13N_T2_MRCC_15 K29
IO_L14P_T2_SRCC_15 M28
IO_L14N_T2_SRCC_15 L28

IO_L15P_T2_DQS_15 M29
IO_L15N_T2_DQS_ADV_B_15 M30

IO_L16P_T2_A28_15 N27
IO_L16N_T2_A27_15 M27
IO_L17P_T2_A26_15 N29
IO_L17N_T2_A25_15 N30
IO_L18P_T2_A24_15 N25
IO_L18N_T2_A23_15 N26
IO_L19P_T3_A22_15 N19

IO_L19N_T3_A21_VREF_15 N20
IO_L20P_T3_A20_15 N21
IO_L20N_T3_A19_15 N22
IO_L21P_T3_DQS_15 P23

IO_L21N_T3_DQS_A18_15 N24
IO_L22P_T3_A17_15 P21
IO_L22N_T3_A16_15 P22

IO_L23P_T3_FOE_B_15 M24
IO_L23N_T3_FWE_B_15 M25
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IO_L2N_T0_16 D23
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IO_L3N_T0_DQS_16 E25

IO_L4P_T0_16 E24
IO_L4N_T0_16 D24
IO_L5P_T0_16 F26
IO_L5N_T0_16 E26
IO_L6P_T0_16 G23

IO_L6N_T0_VREF_16 G24
IO_L7P_T1_16 B27
IO_L7N_T1_16 A27
IO_L8P_T1_16 C24
IO_L8N_T1_16 B24

IO_L9P_T1_DQS_16 B28
IO_L9N_T1_DQS_16 A28

IO_L10P_T1_16 A25
IO_L10N_T1_16 A26

IO_L11P_T1_SRCC_16 D26
IO_L11N_T1_SRCC_16 C26
IO_L12P_T1_MRCC_16 C25
IO_L12N_T1_MRCC_16 B25
IO_L13P_T2_MRCC_16 D27
IO_L13N_T2_MRCC_16 C27
IO_L14P_T2_SRCC_16 E28
IO_L14N_T2_SRCC_16 D28

IO_L15P_T2_DQS_16 C29
IO_L15N_T2_DQS_16 B29

IO_L16P_T2_16 D29
IO_L16N_T2_16 C30
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IO_L18P_T2_16 E29
IO_L18N_T2_16 E30
IO_L19P_T3_16 H24

IO_L19N_T3_VREF_16 H25
IO_L20P_T3_16 G28
IO_L20N_T3_16 F28

IO_L21P_T3_DQS_16 G27
IO_L21N_T3_DQS_16 F27

IO_L22P_T3_16 G29
IO_L22N_T3_16 F30
IO_L23P_T3_16 H26
IO_L23N_T3_16 H27
IO_L24P_T3_16 H30
IO_L24N_T3_16 G30
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IO_L7P_T1_17 H21
IO_L7N_T1_17 H22
IO_L8P_T1_17 D21
IO_L8N_T1_17 C21

IO_L9P_T1_DQS_17 G22
IO_L9N_T1_DQS_17 F22

IO_L10P_T1_17 D22
IO_L10N_T1_17 C22

IO_L11P_T1_SRCC_17 F21
IO_L11N_T1_SRCC_17 E21
IO_L12P_T1_MRCC_17 F20
IO_L12N_T1_MRCC_17 E20
IO_L13P_T2_MRCC_17 D17
IO_L13N_T2_MRCC_17 D18
IO_L14P_T2_SRCC_17 E19
IO_L14N_T2_SRCC_17 D19

IO_L15P_T2_DQS_17 D16
IO_L15N_T2_DQS_17 C16

IO_L16P_T2_17 G18
IO_L16N_T2_17 F18
IO_L17P_T2_17 C17
IO_L17N_T2_17 B17
IO_L18P_T2_17 G17
IO_L18N_T2_17 F17
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CK_AN5_N

CK_AN0_N

CK_AN1_N

CK_AN2_N

CK_AN3_N

CK_A6

CK_A7
140
R483

140
R484 1nF

No Load

C158

CK_A10

CK_A11
140
R487

140
R488 1nF

No Load

C160

CK_A8

CK_A9
140
R485

140
R486 1nF

No Load

C159

FPGA_AD3_P
FPGA_AD3_N
FPGA_AD11_P
FPGA_AD11_N
FPGA_AD4_P
FPGA_AD4_N

JC1
JC2
JC3
JC4

JD1
JD2
JD3
JD4

JC7
JC8
JC9
JC10

JD7
JD8
JD9
JD10

CK_A0
CK_A1
CK_A2
CK_A3
CK_A4
CK_A5
JA1_P
JA1_N

JA4_P
JA4_N

JB1_P
JB1_N
JB2_P
JB2_N
JB3_P
JB3_N
JB4_P
JB4_N

CK_IO8
CK_IO9

CK_RST

CK_IO11_MOSI
CK_IO12_MISO
CK_IO13_SCK

200R482

CK_IO38
CK_IO39

FPGA_AD3_P

FPGA_AD3_N

FPGA_AD11_P

FPGA_AD11_N

FPGA_AD4_P

FPGA_AD4_N

I2C_SFP2_SDA
I2C_SFP2_SCL

FAN_PWM

I2C_SFP1_SDA
I2C_SFP1_SCL

FAN_TACH

UART_TXD_IN
UART_RXD_OUT
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FLASH_DQ22

FLASH_DQ20

FLASH_DQ17

FLASH_DQ19

FLASH_DQ28

FLASH_DQ31
FLASH_DQ29

FLASH_DQ16

FLASH_DQ25

FLASH_DQ27

FLASH_DQ26

FLASH_DQ18
FLASH_DQ21

FLASH_DQ24
FLASH_DQ30

FLASH_A4

FLASH_A1

FLASH_A25
FLASH_A16

FLASH_A23

FLASH_A5

FLASH_RYBY2

FLASH_A24

FLASH_A22

FLASH_OE

FLASH_A6

FLASH_A14

FLASH_CE2

FLASH_A0
FLASH_A17

FLASH_A7

FLASH_A12

FLASH_A18

FLASH_A15

FLASH_RST

FLASH_A13

FLASH_A9

FLASH_A3

FLASH_A2

FLASH_A10

FLASH_BYTE

FLASH_A11

FLASH_A20

FLASH_A8

FLASH_A21

FLASH_WE

FLASH_A19

FLASH_CE1

FLASH_RYBY1

CK_IO32
CK_IO3

CK_SCL
CK_IO33

CK_IO4

CK_IO6
CK_IO34

CK_IO10_SS

CK_IO26

CK_IOA
CK_IO5

CK_IO37

CK_IO35
CK_IO31
CK_SDA
CK_IO0

CK_IO27

CK_IO1
CK_IO41

CK_IO40

CK_IO36

CK_IO30
CK_IO2

CK_IO28

CK_IO7

CK_IO29

JA2_N
JA2_P

JA3_P
JA3_N

LD15
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IO_0_18G12 IO_L1P_T0_18 L16
IO_L1N_T0_18 K16
IO_L2P_T0_18 L15
IO_L2N_T0_18 K15

IO_L3P_T0_DQS_18 L12
IO_L3N_T0_DQS_18 L13

IO_L4P_T0_18 K13
IO_L4N_T0_18 J13
IO_L5P_T0_18 K14
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IO_L6N_T0_VREF_18 K11
IO_L7P_T1_18 H15
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IO_L8P_T1_18 J11
IO_L8N_T1_18 J12

IO_L9P_T1_DQS_18 J16
IO_L9N_T1_DQS_18 H16

IO_L10P_T1_18 H11
IO_L10N_T1_18 H12
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IO_L1N_T0_32 AK15
IO_L2P_T0_32 AG15
IO_L2N_T0_32 AH15

IO_L3P_T0_DQS_32 AH16
IO_L3N_T0_DQS_32 AJ16

IO_L4P_T0_32 AF15
IO_L4N_T0_32 AG14
IO_L5P_T0_32 AH17
IO_L5N_T0_32 AJ17
IO_L6P_T0_32 AE16

IO_L6N_T0_VREF_32 AF16
IO_L7P_T1_32 AJ19
IO_L7N_T1_32 AK19
IO_L8P_T1_32 AG19
IO_L8N_T1_32 AH19

IO_L9P_T1_DQS_32 AJ18
IO_L9N_T1_DQS_32 AK18

IO_L10P_T1_32 AD19
IO_L10N_T1_32 AE19

IO_L11P_T1_SRCC_32 AF18
IO_L11N_T1_SRCC_32 AG18
IO_L12P_T1_MRCC_32 AF17
IO_L12N_T1_MRCC_32 AG17
IO_L13P_T2_MRCC_32 AD18
IO_L13N_T2_MRCC_32 AE18
IO_L14P_T2_SRCC_32 AD17
IO_L14N_T2_SRCC_32 AD16

IO_L15P_T2_DQS_32 Y19
IO_L15N_T2_DQS_32 Y18

IO_L16P_T2_32 AA18
IO_L16N_T2_32 AB18
IO_L17P_T2_32 AB19
IO_L17N_T2_32 AC19
IO_L18P_T2_32 AB17
IO_L18N_T2_32 AC17
IO_L19P_T3_32 AE15

IO_L19N_T3_VREF_32 AE14
IO_L20P_T3_32 AA15
IO_L20N_T3_32 AB15

IO_L21P_T3_DQS_32 AC16
IO_L21N_T3_DQS_32 AC15

IO_L22P_T3_32 AC14
IO_L22N_T3_32 AD14
IO_L23P_T3_32 AA17
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IO_L24N_T3_32 Y15
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IO_L2P_T0_33 AA8
IO_L2N_T0_33 AB8

IO_L3P_T0_DQS_33 AB9
IO_L3N_T0_DQS_33 AC9

IO_L4P_T0_33 Y11
IO_L4N_T0_33 Y10
IO_L5P_T0_33 AA11
IO_L5N_T0_33 AA10
IO_L6P_T0_33 AA13

IO_L6N_T0_VREF_33 AB13
IO_L7P_T1_33 AB10
IO_L7N_T1_33 AC10
IO_L8P_T1_33 AD8
IO_L8N_T1_33 AE8

IO_L9P_T1_DQS_33 AC12
IO_L9N_T1_DQS_33 AC11

IO_L10P_T1_33 AD9
IO_L10N_T1_33 AE9

IO_L11P_T1_SRCC_33 AE11
IO_L11N_T1_SRCC_33 AF11
IO_L12P_T1_MRCC_33 AD12
IO_L12N_T1_MRCC_33 AD11
IO_L13P_T2_MRCC_33 AG10
IO_L13N_T2_MRCC_33 AH10
IO_L14P_T2_SRCC_33 AE10
IO_L14N_T2_SRCC_33 AF10

IO_L15P_T2_DQS_33 AJ9
IO_L15N_T2_DQS_33 AK9

IO_L16P_T2_33 AG9
IO_L16N_T2_33 AH9
IO_L17P_T2_33 AK11
IO_L17N_T2_33 AK10
IO_L18P_T2_33 AH11
IO_L18N_T2_33 AJ11
IO_L19P_T3_33 AE13

IO_L19N_T3_VREF_33 AF13
IO_L20P_T3_33 AK14
IO_L20N_T3_33 AK13

IO_L21P_T3_DQS_33 AH14
IO_L21N_T3_DQS_33 AJ14

IO_L22P_T3_33 AJ13
IO_L22N_T3_33 AJ12
IO_L23P_T3_33 AF12
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IO_L24P_T3_33 AG13
IO_L24N_T3_33 AH12
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DDR3_CASN

DDR3_BA0

DDR3_CK_P
DDR3_CK_N

100nF
C161

VREF0V75

GND

100nF
C162

VREF0V75

GND

VCC1V5 ONLY

FPGA BANKS

VCC1V8 ONLY

FPGA_SYSCLK_P
FPGA_SYSCLK_N

SW4

AUD_BCLK
AUD_DAC_SDATA
AUD_ADC_SDATA

AUD_LRCLK
AUD_ADR0
AUD_ADR1
AUD_MCLK

ETH_RX_CLK

AUD_SDA
AUD_SCL

100nF
C165

VCC3V3

100nF
C166

GND

LED16_R
LED16_G

LED16_B

LED17_R
LED17_G

LED17_B

UART1_TXD

UART1_RXD
UART2_RXD

UART2_TXD

SFP1_TX_FAULT

SFP1_RS0
SFP1_RS1

SFP1_TX_DISABLE

SFP1_RX_LOS
SFP1_MOD_DETECT

SFP_CLK_ALARM_B
SFP_CLK_RST

SFP2_TX_FAULT

SFP2_RS0
SFP2_RS1

SFP2_TX_DISABLE

SFP2_RX_LOS
SFP2_MOD_DETECT

LD1
LD2
LD3
LD4
LD5
LD6
LD7

LD8
LD9
LD10
LD11
LD12

G
N

D
3

OUT 4VDD6

EN1 OUT 5

IC33 DSC1103CE2-200.0000

USBH_SCLK
USBH_SS
USBH_MISO
USBH_MOSI

USBH_INT
USBH_GPX

LD0

7SEG_SDO
7SEG_CLK

USBH_RST

7SEG_EN

100nFC163

100nFC164

100
R4891%, 1/10W

100
R493

1%, 1/10W
GND

VCC1V5

100
R492

1%, 1/10W

100
R490

1%, 1/10W

No Load

100
R491

1%, 1/10W

FPGA_SYSCLK_P

FPGA_SYSCLK_N

Q12A
Q12B2.2K

R495
10K
R494

VCC3V3
GND

GND

VCC1V5

USER_RST

DDR3_RASN

DDR3_BA1
DDR3_A2

DDR3_A7

DDR3_RSTN

DDR3_A6

DDR3_WEN

DDR3_A13

DDR3_BA2

DDR3_A3
DDR3_A9

DDR3_ODT

DDR3_A15

DDR3_CKE

DDR3_A14

DDR3_A10

DDR3_A8

DDR3_A12

DDR3_A5

DDR3_A11
DDR3_A0

DDR3_A1
DDR3_A4

ETH_TX_D0

ETH_MDC

ETH_TX_CLK

ETH_TX_EN

ETH_INTB
ETH_PMEB

ETH_TX_D3

ETH_RX_D3

ETH_RX_D2
ETH_TX_D1

ETH_RX_CTL
ETH_RX_D0

ETH_RX_D1

ETH_TX_D2

ETH_MDIO
ETH_PHYRST

FLASH_DQ7

FLASH_DQ3

FLASH_DQ8

FLASH_DQ1

FLASH_DQ11

FLASH_DQ5

FLASH_DQ15

FLASH_DQ0

FLASH_DQ2
FLASH_DQ9

FLASH_DQ4

FLASH_DQ6

FLASH_DQ12

FLASH_DQ14

FLASH_DQ13

FLASH_DQ10

SFP_REC_CLK_P
SFP_REC_CLK_N

SW5

SW15

SW3

SW14

SW12

SW0

SW13

SW2

SW1

SW9

SW8

SW6

SW11
SW10

SW7

BTN_C0

BTN_R3
BTN_C4

BTN_R4

BTN_C3

BTN_R2
BTN_C2
BTN_C1

BTN_R1
BTN_R0

DDR3_CSN
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IO_0_VRN_34AC6 IO_L1P_T0_34 AD4
IO_L1N_T0_34 AD3
IO_L2P_T0_34 AC2
IO_L2N_T0_34 AC1

IO_L3P_T0_DQS_34 AD2
IO_L3N_T0_DQS_34 AD1

IO_L4P_T0_34 AC5
IO_L4N_T0_34 AC4
IO_L5P_T0_34 AD6
IO_L5N_T0_34 AE6
IO_L6P_T0_34 AC7

IO_L6N_T0_VREF_34 AD7
IO_L7P_T1_34 AF3
IO_L7N_T1_34 AF2
IO_L8P_T1_34 AE1
IO_L8N_T1_34 AF1

IO_L9P_T1_DQS_34 AG4
IO_L9N_T1_DQS_34 AG3

IO_L10P_T1_34 AE4
IO_L10N_T1_34 AE3

IO_L11P_T1_SRCC_34 AE5
IO_L11N_T1_SRCC_34 AF5
IO_L12P_T1_MRCC_34 AF6
IO_L12N_T1_MRCC_34 AG5
IO_L13P_T2_MRCC_34 AH4
IO_L13N_T2_MRCC_34 AJ4
IO_L14P_T2_SRCC_34 AH6
IO_L14N_T2_SRCC_34 AH5

IO_L15P_T2_DQS_34 AG2
IO_L15N_T2_DQS_34 AH1

IO_L16P_T2_34 AH2
IO_L16N_T2_34 AJ2
IO_L17P_T2_34 AJ1
IO_L17N_T2_34 AK1
IO_L18P_T2_34 AJ3
IO_L18N_T2_34 AK3
IO_L19P_T3_34 AF8

IO_L19N_T3_VREF_34 AG8
IO_L20P_T3_34 AF7
IO_L20N_T3_34 AG7

IO_L21P_T3_DQS_34 AH7
IO_L21N_T3_DQS_34 AJ7

IO_L22P_T3_34 AJ6
IO_L22N_T3_34 AK6
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IO_L24N_T3_34 AK4
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VCC1V5 ONLY

SFP_CLK_P
SFP_CLK_N
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SFP1_TX_P
SFP1_TX_N

SFP2_RX_N
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DDR3_DQ18
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DDR3_DQ27

DDR3_DQ16

DDR3_DQ29
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DDR3_DQ25

DDR3_DQ24
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