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Top Top

Revision: PA11

Top#3

Carmine Evaluation Board

#7

#2Reference ID: 100

Hierarchy Part References

Carmine Evaluation Board

+---#1 Carmine Eval Top
    ¦
    +---#2 Power                      1xx
    +---#3 Video Input
        +---#4 RGB Input              2xx
        +---#5 YUV Input              3xx
        +---#6 Vin Selector           4xx
    +---#7 Video Output
        +---#8 RGB Output             5xx
        +---#9 DVI Output             6xx
        +---#10 LVDS Output           7xx
    +---#11 Carmine Subsystem
        +---#12 Carmine               8xx
        +---#13 Carmine Power         8xx
        +---#14 PCI                   8xx
        +---#15 DRAM                  9xx

Power &
Config

#11

Video
Input Output

Video

Device Function

I2C Address Map

U200 AD9883    RGB input ADC            0x98   0x99
U300 SAA7113   composite video in #0    0x48   0x49
U301 SAA7113   composite video in #1    0x4a   0x4b
U400 XC2C128*  video input selector     0x60   0x61
U600 SIL164    DVI transmitter #0       0x70   0x71
U601 SIL164    DVI transmitter #1       0x72   0x73

* I2C address of video input selector depends on
  CPLD implementation
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PCB label:
3.3V

PCB label:
5.0V

PCB label:
2.5V

PCB label:
RESET

PCB label:
PG 1.2V

switch #no     function                                     default

DIP Switch Settings

1      JTAG TRST#                 on
2      Carmine MODE0 pin          off
3      Carmine MODE1 pin          off
4      Carmine CLKSEL 0 pin       off
5      Carmine CLKSEL 1 pin       on
6      Video in Mode 0            off
7      Video in Mode 1            off
8      Video out #0 RGB select    on

DDR SDRAM Supply

Carmine Core Supply

Video Input Selector
     CPLD Supply

Carmine 3.3V switch

Place C128 - C132 directly to
the corresponding U103 pins!

NP

DDR SDRAM Termination

PCB label:
Carmine Reset
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RESET#2
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RESET#2
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Reference ID: 300#5

Reference ID: 200#4

Input

Input

RGB

YUV

Video Input
Selector

#6 Reference ID: 400

VI0_656_CLK

VI1_656_CLK

VI0_656_D[7..0]
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CM_VI1_656_D[7..0]
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Place filter networks directly
to U200 power pins!

NP

I2C addresses
of ADV9883
read: 0x99,
write: 0x98 

Place RN200 -  RN204, R207 directly
to the corresponding U200 pins!Consider ADV9883 layout rules!

Short traces, no vias 
for all analog signals!

Place filter network directly
to U201 power pins!
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Digital RGB input cable
must tie pin 22 and 24 
together in order to avoid
digital RGB input bus
conflict with ADC!
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VI0_656_D6

VI0_656_D3

VI0_656_D0

VI0_656_D[7..0]

VI1_656_D4

VI1_656_D3

SAA7113_CLK0

SAA7113_CLK1

VI0_RGB_CLK

VI0_RGB_SYNC[1..0]

VI0_RGB_SYNC1 VI0_VSYNC
VI0_RGB_SYNC0 VI0_HSYNC

RESET#2

VI0_RGB_D3 VI0_B3
VI0_RGB_D4 VI0_B4

VI0_RGB_D8 VI0_G2

VI0_RGB_D1 VI0_B1

VI0_RGB_D11 VI0_G5

VI0_RGB_D14 VI0_R2

VI0_RGB_D12 VI0_R0
VI0_RGB_D0 VI0_B0

VI0_RGB_D10 VI0_G4

VI0_RGB_D17 VI0_R5

VI0_RGB_D[17..0]

VI0_RGB_D5 VI0_B5

VI0_RGB_D9 VI0_G3

VI0_RGB_D2 VI0_B2

VI0_RGB_D7 VI0_G1

VI0_RGB_D15 VI0_R3

VI0_RGB_D6 VI0_G0

VI0_RGB_D13 VI0_R1

VI0_RGB_D16 VI0_R4

VI2_656_D[7..0]

VI2_656_D0
VI2_656_D1
VI2_656_D2
VI2_656_D3
VI2_656_D4
VI2_656_D5
VI2_656_D6
VI2_656_D7
VI2_656_CLK
VI2_656_HSYNC

VI2_656_VSYNC

RESET#2

VI0_HSYNC

AVIN0_12
AVIN0_11
AVIN0_22

VI2_656_CLK

VI2_656_SYNC[1..0]

VI2_656_SYNC0VI2_656_HSYNC
VI2_656_SYNC1VI2_656_VSYNC

AVIN1_12
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VI0_VSYNC

VI0_RGB_CLK

VI0_B2
VI0_B3
VI0_B4
VI0_B5

VI0_B0
VI0_B1

VI0_G2
VI0_G3
VI0_G4
VI0_G5

VI0_G0
VI0_G1

VI0_R2
VI0_R3

VI0_R5
VI0_R4

VI0_R0
VI0_R1

I2C_SCL

I2C_SDA

VI0_FID

VI0_FID

RGBAN_IN_DIS#

VI0_656_CLK

VI0_656_D[7..0]

RESET#2

I2C[1..0]

VI1_656_CLK

VI1_656_D[7..0]

VI0_RGB_CLK

VI0_RGB_SYNC[1..0]

VI0_RGB_D[17..0]

VI2_656_D[7..0]

VI2_656_CLK

VI2_656_SYNC[1..0]

VI0_FID

RGBAN_IN_DIS#

VCC33

VCC33

VCC33

VCC33

VCC33 VCC33

GND_CV

GND_CV

GND_CV

GND_CV

GND_CV GND_CV

GND_CVGND_CV

GND_CV GND_CV

GND_CVGND_CV

GND_CV

GND_CV

GND_CV

GND_CV

GND_CV

GND_CV
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PCB Layout: refer to layout guide
and SAA7113 application note!

Place capacitors directly
to digital power pins!

Place filter network
directly to VDDAx and
VSSAx power pins!

I2C addresses of SAA7113 #0
read: 0x49, write: 0x48 

Place RN300, RN301 and
R304 directly to the
corresponding U300 pins!

I2C addresses of SAA7113 #1
read: 0x4b, write: 0x4a 

Place RN302, RN303 and
R314 directly to the
corresponding U301 pins!

Place capacitors directly
to digital power pins!

Place filter network
directly to VDDAx and
VSSAx power pins!

Place R320, R322
directly to Y300 pin 3!

Keep SAA7113 clock signals
as short as possible!

Pads

Keep analog video
signals short, no vias!

C
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5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

CM_VI0_SYNC[3..0]

CM_VI0_RGB[17..0]

CM_VI1_656_D[7..0]

VO_CTRL[1..0]

CM_VI0_SYNC2CM_VI0_VS
CM_VI0_SYNC3CM_VI0_FID

CPLD_VI1_656_D7 CM_VI1_656_D7

I2C[1..0]

CONFIG[7..5]

VI0_RGB_CLK

VI0_RGB_SYNC[1..0]

VI0_RGB_SYNC1 VI0_VSYNC
VI0_RGB_SYNC0 VI0_HSYNC

VI0_RGB_D[17..0]

VI0_RGB_D12 VI0_R0
VI0_RGB_D13 VI0_R1
VI0_RGB_D14 VI0_R2

VI0_RGB_D17 VI0_R5

VI0_RGB_D15 VI0_R3
VI0_RGB_D16 VI0_R4

VI0_RGB_D3 VI0_B3

VI0_RGB_D0 VI0_B0

VI0_RGB_D2 VI0_B2
VI0_RGB_D1 VI0_B1

VI0_RGB_D5 VI0_B5
VI0_RGB_D4 VI0_B4

VI0_RGB_D9 VI0_G3

VI0_RGB_D6 VI0_G0

VI0_RGB_D8 VI0_G2
VI0_RGB_D7 VI0_G1

VI0_RGB_D11 VI0_G5
VI0_RGB_D10 VI0_G4

VI1_656_D1
VI1_656_D0

VI1_656_D3
VI1_656_D2

VI1_656_D5
VI1_656_D4

VI1_656_D7
VI1_656_D6

VI0_656_D[7..0]

VI1_656_D[7..0]

VI0_656_D6
VI0_656_D7

VI0_656_D4
VI0_656_D5

VI0_656_D2
VI0_656_D3

VI0_656_D0
VI0_656_D1

VO_CTRL0
VO_CTRL1

VO1_SYNC_EXT[2..0]
VO1_EXT_CLK VO1_SYNC_EXT0

VO1_SYNC_EXT1VO1_EXT_HSYNC
VO1_EXT_VSYNC VO1_SYNC_EXT2

VO0_SYNC_EXT1VO0_EXT_HSYNC

VO0_SYNC_EXT[2..0]

VO0_SYNC_EXT2VO0_EXT_VSYNC

VO0_SYNC_EXT0VO0_EXT_CLK

I2C0I2C_SCL
I2C1I2C_SDA

CONFIG5
CONFIG6

VO_CTRL1
VO_CTRL0

VO0_GV

VI2_656_CLK

VI2_656_D0

VI2_656_D[7..0]

VI2_656_D6
VI2_656_D7

VI2_656_D4
VI2_656_D5

VI2_656_D2
VI2_656_D3

VI2_656_D0
VI2_656_D1

VI2_656_D1

VI2_656_D2
VI2_656_D3

VI2_656_D6

VI2_656_D7

VI2_656_D4
VI2_656_D5

VI0_656_CLK

VI1_656_CLK

VI2_656_SYNC[1..0]

VI2_656_VSYNCVI2_656_SYNC1
VI2_656_HSYNCVI2_656_SYNC0

VI2_656_VSYNC
VI2_656_HSYNC

CM_VI0_SYNC0CM_VI0_CLK
CM_VI0_SYNC1CM_VI0_HS

CM_VI0_RGB16CM_VI0_R4
CM_VI0_RGB17CM_VI0_R5

CM_VI0_RGB14CM_VI0_R2
CM_VI0_RGB15CM_VI0_R3

CM_VI0_RGB12CM_VI0_R0
CM_VI0_RGB13CM_VI0_R1

CM_VI0_RGB11CM_VI0_G5

CM_VI0_RGB8CM_VI0_G2
CM_VI0_RGB9CM_VI0_G3
CM_VI0_RGB10CM_VI0_G4

CM_VI0_RGB7CM_VI0_G1

CM_VI0_RGB4CM_VI0_B4
CM_VI0_RGB5CM_VI0_B5
CM_VI0_RGB6CM_VI0_G0

CM_VI0_RGB3CM_VI0_B3

CM_VI0_RGB0CM_VI0_B0
CM_VI0_RGB1CM_VI0_B1
CM_VI0_RGB2CM_VI0_B2

CM_VI1_656_D7CPLD_VI1_656_D7

CM_VI1_656_D4
CM_VI1_656_D5
CM_VI1_656_D6

CM_VI1_656_D3

CM_VI1_656_D0
CM_VI1_656_D1
CM_VI1_656_D2

CM_VI1_CLKVI0_FID

VI_CTRL0

CONFIG7

CONFIG7

RESET#2

CM_VI0_RGB[17..0]

CM_VI0_SYNC[3..0]

CM_VI1_CLK

CM_VI1_656_D[7..0]

VO_CTRL[1..0]

I2C[1..0]

RESET#2

CONFIG[7..5]

VI0_RGB_CLK

VI0_656_CLK

VI1_656_CLK

VI0_RGB_D[17..0]

VI0_RGB_SYNC[1..0]

VI1_656_D[7..0]

VI0_656_D[7..0]

VO0_SYNC_EXT[2..0]

VO1_SYNC_EXT[2..0]

VI_CTRL0

VO0_GV

VI2_656_CLK

VI2_656_D[7..0]

VI2_656_SYNC[1..0]

VI0_FID

VCC33VCC18 VCC33
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Place capacitors directly
to U400 power pins!
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VO_CTRL[1..0]

VI0_EXT_SYNC[1..0]

VI0_RGB[2..0]

VO0_RGB[23..0]

VO1_RGB[23..0]

VO1_RGBAN[2..0]

VO0_RGBAN[2..0]

RESET#2

VO0_RGB[23..0]

VO1_RGB[23..0]

RESET#2

VO0_CLK3

VO1_CLK3

VO1_SYNC[4..0]

VO0_SYNC0
VO0_SYNC1
VO0_SYNC2

VO1_SYNC0
VO1_SYNC1
VO1_SYNC2

VO0_SYNC[4..0]

VO1_SYNC[2..0]

VO0_SYNC[2..0]

VO0_CLK[4..0]

VO_CTRL0

VO_CTRL0

VO0_CLK[2..0]

VO1_CLK0

VO1_CLK2

VO0_CLK3

VO1_CLK[4..0]

VO0_CLK2

VO1_CLK1

VO0_CLK0
VO0_CLK1

VO1_CLK[2..0]

VO1_CLK3

I2C[1..0]

VO0_SYNC0
VO0_SYNC1
VO0_SYNC2
VO0_SYNC3

VO1_SYNC0
VO1_SYNC1
VO1_SYNC2
VO1_SYNC3

VO1_SYNC[3..0]

VO0_SYNC[3..0]

VO0_CLK4

VO1_CLK4

RESET#2

VO0_RGB[23..0]

VO1_RGB[23..0]
VO1_CLK4

VO0_CLK4

I2C[1..0]

VI0_RGB[2..0]

VO_CTRL[1..0]

VI0_EXT_SYNC[1..0]

VO0_RGB[23..0]

VO1_RGB[23..0]

RESET#2

VO0_SYNC[4..0]

VO1_SYNC[4..0]

VO0_CLK[4..0]

VO1_CLK[4..0]
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#8 LVDS Output

DVI Output

RGB Output

Reference ID: 500

#9 Reference ID: 600

Reference ID: 700#10

VO0_RGBAN[2..0]

VO1_RGBAN[2..0]

VO_CTRL[1..0]

RESET#2

VO1_RGB[23..0]

VO0_RGB[23..0]

VI0_RGB[2..0] VO0_SYNC[4..0]

VO1_SYNC[4..0]

VO0_CLK[2..0]

VO1_CLK[2..0]

I2C[1..0]

VO0_SYNC[3..0]

VO1_SYNC[3..0]

VO0_CLK4

VO1_CLK4

RESET#2

VO0_RGB[23..0]

VO1_RGB[23..0]

VO0_RGBAN[2..0]

VO1_RGBAN[2..0]

VI0_EXT_SYNC[1..0]

I2C[1..0]

VO0_RGB[23..0]

VO1_RGB[23..0]

RESET#2

VO0_SYNC[2..0]

VO1_SYNC[2..0]

VO1_CLK3

VO0_CLK3

VO_CTRL0
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DAC0_R

DAC0_G

DAC0_B

VO0_RGB[23..0]

VO0_RGB0 VO0_B0
VO0_RGB1 VO0_B1
VO0_RGB2 VO0_B2
VO0_RGB3 VO0_B3
VO0_RGB4 VO0_B4
VO0_RGB5 VO0_B5
VO0_RGB6 VO0_B6
VO0_RGB7 VO0_B7

VO0_RGB8 VO0_G0
VO0_RGB9 VO0_G1
VO0_RGB10 VO0_G2
VO0_RGB11 VO0_G3
VO0_RGB12 VO0_G4
VO0_RGB13 VO0_G5
VO0_RGB14 VO0_G6
VO0_RGB15 VO0_G7

VO0_RGB16 VO0_R0
VO0_RGB17 VO0_R1
VO0_RGB18 VO0_R2
VO0_RGB19 VO0_R3
VO0_RGB20 VO0_R4
VO0_RGB21 VO0_R5
VO0_RGB22 VO0_R6
VO0_RGB23 VO0_R7

VO0_CSYNC
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Place all DDR damping resistors
according to Carmine design guide!

Consider DDR SDRAM layout
rules from Carmine design guide!

PCI_CTRL0     CLK
PCI_CTRL1     FRAME#
PCI_CTRL2     TRDY#
PCI_CTRL3     IRDY#
PCI_CTRL4     STOP#
PCI_CTRL5     DEVSEL#
PCI_CTRL6     PAR
PCI_CTRL7     PERR#
PCI_CTRL8     SERR#
PCI_CTRL9     IDSEL
PCI_CTRL10    C/BE0#
PCI_CTRL11    C/BE1#
PCI_CTRL12    C/BE2#
PCI_CTRL13    C/BE3#
PCI_CTRL14    INT#

PCI Signal Assignment

Place R820 directly
to Y800 pin 3!

Place R815 directly
to U800 pin D7!
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Place R823 - R826 close to the
corresponding Carmine pins!

Place R829 - R833 close to the
corresponding U801 pins!

Place R827, R828 directly to the
corresponding Carmine pins!

Place R834 - R837 close to the
corresponding U802 pins! NP

NP
Clock skew adjustment

Clock skew adjustment
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NP NP
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PCI_AD22
PCI_AD20

PCI_AD24
PCI_IDSEL

PCI_AD18
PCI_AD16

PCI_PAR
PCI_AD15

PCI_AD13
PCI_AD11

PCI_C/BE#0

PCI_AD6
PCI_AD4

PCI_AD2
PCI_AD0

PCI_INT#CPCI_INT#B
PCI_INT#D

PCI_INT#

PCI_INT#

PCI_INT#

PCI_INT#

PCI_BS4

PCI_BS20

PCI_BS12

PCI_BS6

PCI_BS18

PCI_BS40

PCI_BS43

PCI_BS46

PCI_BS7

PCI_BS21

PCI_BS29

PCI_BS17

PCI_BS25

PCI_BS22

PCI_BS16

PCI_BS11

PCI_BS14

PCI_BS33

PCI_BS39

PCI_BS15

PCI_BS3

PCI_BS5

PCI_BS0

PCI_BS23

PCI_BS19

PCI_BS32

PCI_BS37

PCI_BS44

PCI_BS24

PCI_BS26

PCI_BS9

PCI_BS42

PCI_BS36

PCI_BS1

PCI_BS30

PCI_BS35

PCI_BS38

PCI_BS27

PCI_BS34

PCI_BS31

PCI_BS41

PCI_BS13

PCI_BS8

PCI_BS10

PCI_BS2

PCI_BS28

PCLKBS

PCI33_AD15
PCI33_CTRL6

PCI33_CTRL4

PCI33_CTRL1

PCI33_CTRL8

PCI33_CTRL2

PCI33_AD20
PCI33_AD18

PCI33_AD22

PCI33_AD16

PCI33_AD28

PCI33_CTRL9
PCI33_AD24
PCI33_AD26

PCI_CLK

PCI_CLK

PCI_AD29
PCI_AD31

PCI_AD27
PCI_AD25

PCI_AD23
PCI_C/BE#3

PCI_AD19

PCI_C/BE#2

PC I_IRDY#
PCI_DEVSEL#

PCI_C/BE#1
PCI_PERR#

PCI_AD14
PCI_AD12

PCI_AD8
PCI_AD10

PCI_AD7
PCI_AD5

PCI_AD1
PCI_AD3

PCI_AD0
PCI_AD2

PCI_AD6
PCI_AD4

PCI_C/BE#0
PCI_AD9

PCI_AD13
PCI_AD11

PCI_AD15
PCI_PAR

PCI_STOP#
PCI_SERR#

PCI_TRDY#
PCI_FRAME#

PCI_AD18
PCI_AD16

PCI_AD20
PCI_AD22

PCI_AD24
PCI_IDSEL

PCI_AD26
PCI_AD28

PCI_INT#

PCI_BS0 PCLKBS

PCI33_AD29
PCI33_AD31

PCI33_AD27
PCI33_AD25

PCI33_AD23
PCI33_CTRL13

PCI33_AD21
PCI33_AD19

PCI33_CTRL12
PCI33_AD17

PCI33_CTRL3
PCI33_CTRL5

PCI33_CTRL11
PCI33_CTRL7

PCI33_AD14
PCI33_AD12

PCI33_AD8
PCI33_AD10

PCI33_AD7
PCI33_AD5

PCI33_AD1
PCI33_AD3

PCI33_AD0
PCI33_AD2

PCI33_AD6
PCI33_AD4

PCI33_CTRL10
PCI33_AD9

PCI33_AD13
PCI33_AD11

PCI_BS31
PCI_BS32

PCI_BS34
PCI_BS33

PCI33_AD15
PCI33_CTRL6

PCI33_CTRL4
PCI33_CTRL8

PCI_BS35
PCI_BS36

PCI_BS38
PCI_BS37

PCI33_CTRL2
PCI33_CTRL1

PCI33_AD18
PCI33_AD16

PCI_BS39
PCI_BS40

PCI_BS42
PCI_BS41

PCI33_AD20
PCI33_AD22

PCI33_AD24
PCI33_CTRL9

PCI_BS43
PCI_BS44

PCI_BS46

PCI33_AD26
PCI33_AD28

PCI33_CTRL14

PCI_RESET#

JTAG[4..0]

JTAG0 JTAG_TRST#
JTAG1 JTAG_TDO
JTAG2 JTAG_TDI
JTAG3 JTAG_TMS
JTAG4 JTAG_TCK

PCI_AD30 PCI_BS45

PCI_AD21

PCI_AD17

PCI_BS45 PCI33_AD30

PCI_BS16
PCI_BS17
PCI_BS18

PCI_BS20
PCI_BS21
PCI_BS22

PCI_BS24
PCI_BS25
PCI_BS26

PCI_BS28
PCI_BS29
PCI_BS30

PCI_BS27

PCI_BS23

PCI_BS19

PCI_BS15

PCI_BS12
PCI_BS13
PCI_BS14

PCI_BS11

PCI_BS10

PCI_BS8
PCI_BS9

PCI_BS7

PCI_BS5
PCI_BS6

PCI_BS4
PCI_BS3

PCI_BS1
PCI_BS2

PCI33_AD27

PCI33_CTRL11

PCI33_CTRL13

PCI33_AD14

PCI33_CTRL3

PCI33_AD5

PCLKBS

PCI33_AD10

PCI33_AD19

PCI33_AD11

PCI33_AD4

PCI33_AD12

PCI33_CTRL12

PCI33_AD8

PCI33_AD0

PCI33_AD3

PCI33_AD21

PCI33_AD[31..0]

PCI33_AD23

PCI33_AD31

PCI33_CTRL5

PCI33_AD13

PCI33_AD6

PCI33_AD2

PCI33_AD29

PCI33_AD9
PCI33_CTRL10

PCI33_AD17

PCI33_AD1

PCI33_AD25

PCI33_CTRL7

PCI33_AD7

PCI33_AD30
PCI33_CTRL14

PCI33_CTRL10

PCI33_CTRL2

PCI33_CTRL13

PCI33_CTRL[14..0]

PCI33_CTRL9

PCI33_CTRL6
PCI33_CTRL5
PCI33_CTRL4

PCI33_CTRL12

PCI33_CTRL7

PCI33_CTRL0

PCI33_CTRL14

PCI33_CTRL8

PCI33_CTRL11

PCI33_CTRL1

PCI33_CTRL3

PCI33_CTRL[14..0]

PCI33_AD[31..0]

PCI_RESET#

JTAG[4..0]

VCC_PCI33VCC50

VCC_PCI33 VCC50

VCC50

VCC50

VCC33

VCC33
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Place R847 directly
to X800 Pin 16b!

Place C840 - C845
directly to the
corresponding X800
power Pins!

NP

Place C853 - C858
directly to the
corresponding X800
power Pins!

NP

NP

NP

Place C849 - C851 directly
to U811 power pins!

Place C846 - C848 directly
to U810 power pins!

Place R848 directly
to U811 Pin 29!

Place C859, R849 directly to
PCI clock signal, no stub!

NP NP

Place C852, R846
directly to PCI
clock signal, no stub!

NP

NP

PCI clock routing according
to PCB layout guidelines!

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

Place RN862 - RN873 _under_ U810 and U811, on
the same PCB side, no soldering paste on pads!

PCI Signal Assignment
PCI_CTRL0     CLK
PCI_CTRL1     FRAME#
PCI_CTRL2     TRDY#
PCI_CTRL3     IRDY#
PCI_CTRL4     STOP#
PCI_CTRL5     DEVSEL#
PCI_CTRL6     PAR
PCI_CTRL7     PERR#
PCI_CTRL8     SERR#
PCI_CTRL9     IDSEL
PCI_CTRL10    C/BE0#
PCI_CTRL11    C/BE1#
PCI_CTRL12    C/BE2#
PCI_CTRL13    C/BE3#
PCI_CTRL14    INT#

RN865 0Rx4
1
2
3
4 5

6
7
8

R843 0R

RN850 0Rx4
1
2
3
4 5

6
7
8

R846
10k

C846
100n

C856 100n

RN870 0Rx4
1
2
3
4 5

6
7
8

U811

FST16211MTDX

1A12
1A23
1A34
1A45
1A56
1A67

V
C

C
17

G
N

D
8

G
N

D
19

G
N

D
38

G
N

D
49

1A79
1A810 1B8 461B7 471B6 481B5 501B4 511B3 521B2 531B1 54

2OE55 1OE156

2B1 41
2B2 40
2B3 39
2B4 37

2A115
2A216
2A318
2A420

1A911
1A1012
1A1113
1A1214

1B9 45
1B10 44
1B11 43
1B12 42

2A521
2A622
2A723
2A824
2A925
2A1026
2A1127
2A1228

2B5 36
2B6 35
2B7 34
2B8 33
2B9 32

2B10 31
2B11 30
2B12 29

NC 1

C848
100n

RN869 0Rx4
1
2
3
4 5

6
7
8

R845 0R

U810

FST16211MTDX

1A12
1A23
1A34
1A45
1A56
1A67

V
C

C
17

G
N

D
8

G
N

D
19

G
N

D
38

G
N

D
49

1A79
1A810 1B8 461B7 471B6 481B5 501B4 511B3 521B2 531B1 54

2OE55 1OE156

2B1 41
2B2 40
2B3 39
2B4 37

2A115
2A216
2A318
2A420

1A911
1A1012
1A1113
1A1214

1B9 45
1B10 44
1B11 43
1B12 42

2A521
2A622
2A723
2A824
2A925
2A1026
2A1127
2A1228

2B5 36
2B6 35
2B7 34
2B8 33
2B9 32

2B10 31
2B11 30
2B12 29

NC 1

C844 100n

R847 0R

RN856 0Rx4
1
2
3
4 5

6
7
8

RN855 0Rx4
1
2
3
4 5

6
7
8

RN867 0Rx4
1
2
3
4 5

6
7
8

RN866 0Rx4
1
2
3
4 5

6
7
8

RN860 0Rx4
1
2
3
4 5

6
7
8

C850
10u

RN858 0Rx4
1
2
3
4 5

6
7
8

+

C853 100u

C847
10u

K E Y W A Y   3.3V

K E Y W A Y   5.0V

X800

PCI 3.3V

-12V1B
TCK2B
GND3B
TDO4B
+5V5B
+5V6B
INTB#7B
INTD#8B
PRSNT1#9B
Reserved_110B
PRSNT2#11B

Reserved_214B
GND15B
CLK16B
GND17B
REQ#18B
VCC_IO319B
AD3120B
AD2921B
GND22B
AD2723B
AD2524B
+3.3V25B
C/BE3#26B
AD2327B
GND28B
AD2129B
AD1930B
+3.3V31B
AD1732B
C/BE2#33B
GND34B
IRDY#35B
+3.3V36B
DEVSEL#37B
GND38B
LOCK#39B
PERR#40B
+3.3V41B
SERR#42B
+3.3V43B
C/BE1#44B
AD1445B
GND46B
AD1247B
AD1048B
M66EN49B

AD852B
AD753B
+3.3V54B
AD555B
AD356B
GND57B
AD158B
VCC_IO559B
ACK64#60B
+5V61B
+5V62B

+5V 5A

TRST# 1A
+12V 2A
TMS 3A
TDI 4A

INTA# 6A

+5V 8A
Reserved_3 9A

VCC_IO1 10A
Reserved_4 11A

INTC# 7A

3.3Vaux 14A
RST# 15A

VCC_IO2 16A
GNT# 17A
GND 18A

PME# 19A
AD30 20A
+3.3V 21A
AD28 22A
AD26 23A
GND 24A
AD24 25A

IDSEL 26A
+3.3V 27A
AD22 28A
AD20 29A
GND 30A
AD18 31A
AD16 32A
+3.3V 33A

FRAME# 34A
GND 35A

TRDY# 36A
GND 37A

STOP# 38A
+3.3V 39A

SDONE 40A
SBO# 41A
GND 42A
PAR 43A

AD15 44A
+3.3V 45A
AD13 46A
AD11 47A
GND 48A
AD9 49A

C/BE0# 52A
+3.3V 53A

AD6 54A
AD4 55A
GND 56A
AD2 57A
AD0 58A

VCC_IO4 59A
REQ64# 60A

+5V 61A
+5V 62A

C841 10u

C843 100n

R848 0R

RN864 0Rx4
1
2
3
4 5

6
7
8

RN863 0Rx4
1
2
3
4 5

6
7
8

RN868 0Rx4
1
2
3
4 5

6
7
8

RN851 0Rx4
1
2
3
4 5

6
7
8

RN854 0Rx4
1
2
3
4 5

6
7
8

C859 10p

C854 10u

C858 100n

C842 10u

R840 0R

R849 10k

+

C840 100u

RN857 0Rx4
1
2
3
4 5

6
7
8

RN861 0Rx4
1
2
3
4 5

6
7
8

RN862 0Rx4
1
2
3
4 5

6
7
8

RN859 0Rx4
1
2
3
4 5

6
7
8

C855 10u

C852
10p

RN853 0Rx4
1
2
3
4 5

6
7
8

RN873 0Rx4
1
2
3
4 5

6
7
8

C857 100n

C849
100n

R841 0R

RN872 0Rx4
1
2
3
4 5

6
7
8

R844 0R

R842 0R
RN852 0Rx4

1
2
3
4 5

6
7
8

C845 100n

RN871 0Rx4
1
2
3
4 5

6
7
8

C851
100n



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

SD_AD[15..0]

SD_D8

SD_AD0

SD_D0

SD_D9

SD_D11
SD_D10

SD_D12
SD_D13
SD_D14
SD_D15
SD_D16

SD_AD1

SD_D18
SD_D17

SD_D19

SD_D23
SD_D22

SD_D20
SD_D21

SD_AD2

SD_D1

SD_D24

SD_AD3

SD_D2

SD_D27

SD_D25
SD_D26

SD_D30

SD_D28
SD_D29

SD_D31

SD_CTRL1 DCK0#

SD_CTRL[12..0]

SD_D3

SD_CTRL2 DCK1
SD_CTRL3 DCK1#

SD_CTRL0 DCK0

SD_CTRL4 DCS#0

SD_D4

SD_CTRL5 DCKE

SD_D5
SD_D6

SD_CTRL6 DWE#

SD_AD4

SD_D7

SD_CTRL7 DRAS#

SD_AD5
SD_AD6
SD_AD7
SD_AD8

SD_CTRL8 DCAS#

SD_AD9
SD_AD10
SD_AD11
SD_AD12
SD_AD13
SD_AD14

SD_D[63..0]

SD_DQM1
SD_DQM2
SD_DQM3

SD_DQM0

SD_DQM[7..0]

SD_DQS[7..0]

SD_DQS0
SD_DQS1
SD_DQS2
SD_DQS3

SD_D31

SD_D30
SD_D29

SD_D28
SD_D27

SD_DQS3

SD_D16

SD_D23

SD_DQS2

SD_D17
SD_D18

SD_D19
SD_D20

SD_D21
SD_D22

SD_D26
SD_D25

SD_D24

SD_DQM3

DCK0
DCKE

SD_AD12
SD_AD11
SD_AD9
SD_AD8
SD_AD7
SD_AD6
SD_AD5
SD_AD4

SD_DQM2
DWE#
DCAS#
DRAS#

SD_AD14
SD_AD15
SD_AD10
SD_AD0
SD_AD1
SD_AD2
SD_AD3

DCS#0

SD_AD15 SD_AD13
SD_VREF_LW

SD_D15

SD_D14
SD_D13

SD_D12
SD_D11

SD_DQS1

SD_D0

SD_D7

SD_DQS0

SD_D1
SD_D2

SD_D3
SD_D4

SD_D5
SD_D6

SD_D10
SD_D9

SD_D8

SD_DQM1
DCK0#

DCKE

SD_AD12
SD_AD11
SD_AD9
SD_AD8
SD_AD7
SD_AD6
SD_AD5
SD_AD4

SD_DQM0
DWE#
DCAS#
DRAS#

SD_AD14
SD_AD15
SD_AD10
SD_AD0
SD_AD1
SD_AD2
SD_AD3

DCS#0

SD_AD13

SD_D63

SD_D62
SD_D61

SD_D60
SD_D59

SD_DQS7

SD_D48

SD_D55

SD_DQS6

SD_D49
SD_D50

SD_D51
SD_D52

SD_D53
SD_D54

SD_D58
SD_D57

SD_D56

SD_DQM7

DCK1
DCKE

SD_AD12
SD_AD11
SD_AD9
SD_AD8
SD_AD7
SD_AD6
SD_AD5
SD_AD4

SD_DQM6
DWE#
DCAS#
DRAS#

SD_AD14
SD_AD15
SD_AD10
SD_AD0
SD_AD1
SD_AD2
SD_AD3

DCS#0

SD_D47

SD_D46
SD_D45

SD_D44
SD_D43

SD_DQS5

SD_D32

SD_D39

SD_DQS4

SD_D33
SD_D34

SD_D35
SD_D36

SD_D37
SD_D38

SD_D42
SD_D41

SD_D40

SD_DQM5

DCK1
DCKE

SD_AD12
SD_AD11
SD_AD9
SD_AD8
SD_AD7
SD_AD6
SD_AD5
SD_AD4

SD_DQM4
DWE#
DCAS#
DRAS#

SD_AD14
SD_AD15
SD_AD10
SD_AD0
SD_AD1
SD_AD2
SD_AD3

DCS#0

SD_AD13SD_AD13

SD_D32
SD_D33
SD_D34
SD_D35
SD_D36
SD_D37
SD_D38
SD_D39
SD_D40
SD_D41
SD_D42
SD_D43
SD_D44
SD_D45
SD_D46
SD_D47
SD_D48
SD_D49
SD_D50
SD_D51
SD_D52
SD_D53
SD_D54
SD_D55
SD_D56
SD_D57
SD_D58
SD_D59
SD_D60
SD_D61
SD_D62
SD_D63

SD_CTRL9 DLOOPO_0

SD_CTRL12 DLOOPI_1
SD_CTRL11 DLOOPO_1
SD_CTRL10 DLOOPI_0

SD_DQM5
SD_DQM6
SD_DQM7

SD_DQM4

SD_DQS5
SD_DQS4

SD_DQS6
SD_DQS7

SD_VREF_LW

SD_VREF_LW

SD_VREF_UWSD_VREF_UW

SD_VREF_UW

DCK0#

DCK1# DCK1#

DCK0

SD_D3
SD_D2
SD_D1
SD_D0

SD_D7
SD_D6
SD_D5
SD_D4

SD_D11
SD_D10
SD_D9
SD_D8

SD_D15
SD_D14
SD_D13
SD_D12

SD_D19
SD_D18
SD_D17
SD_D16

SD_D23
SD_D22
SD_D21
SD_D20

SD_D27
SD_D26
SD_D25
SD_D24

SD_D31
SD_D30
SD_D29
SD_D28

SD_D35
SD_D34
SD_D33
SD_D32

SD_D39
SD_D38
SD_D37
SD_D36

SD_D43
SD_D42
SD_D41
SD_D40

SD_D47
SD_D46
SD_D45
SD_D44

SD_D51
SD_D50
SD_D49
SD_D48

SD_D55
SD_D54
SD_D53
SD_D52

SD_D59
SD_D58
SD_D57
SD_D56

SD_D63
SD_D62
SD_D61
SD_D60

SD_DQM1
SD_DQM2
SD_DQS1
SD_DQS2

SD_DQM5

SD_DQS5
SD_DQS6

SD_DQS3
SD_DQS0
SD_DQM3
SD_DQM0

SD_DQS4
SD_DQS7
SD_DQM7
SD_DQM4

SD_DQM6

SD_D[63..0]

SD_AD[15..0]

SD_DQM[7..0]

SD_DQS[7..0]

SD_CTRL[12..0]

VCC25 VCC25

VCC25 VCC25 VCC25 VCC25

VCC25 VCC25

VCC25 VCC25 VCC25 VCC25

VCC25

VCC25

VT_DRAM

VT_DRAM
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Place C's close to SDRAM power pins,
one of each value to each SDRAM!

SD
_A

D
14

  <
=>

 S
D

_B
A

0
SD

_A
D

15
  <

=>
 S

D
_B

A
1

Place C's close to SDRAM power pins,
one of each value to each SDRAM!

Place C's close to SDRAM power pins,
one of each value to each SDRAM!

Place C's close to SDRAM power pins,
one of each value to each SDRAM!

Consider DDR SDRAM layout
rules from Carmine design guide!

Consider DDR SDRAM
layout rules from Carmine
design guide for LOOP signals!

U
90

0:
 D

0-
D

15

U
90

1:
 D

16
-D

31

U
90

2:
 D

32
-D

47

U
90

3:
 D

48
-D

63

Place Vref filter network directly to
the corresponding U900, U901 pins!

Place Vref filter network directly to
the corresponding U902, U903 pins!

Place Rxxx according to
Carmine DDR SDRAM
layout guideline!

Place Rxxx according to
Carmine DDR SDRAM
layout guideline!

Place Rxxx according to
Carmine DDR SDRAM
layout guideline!

Place Rxxx according to
Carmine DDR SDRAM
layout guideline!

C978
10u

C979
1u

C994
1u

RN900

50Rx4

1
2
3
4 5

6
7
8

R901
1k5

R903
1k5

C1000

100n

C973
1u

C988
1u

U903

DDR-RAM 16Mx16

VDD11
DQ02
VDDQ13
DQ14
DQ25
VSSQ16
DQ37
DQ48
VDDQ29
DQ510
DQ611
VSSQ212
DQ713
NC114
VDDQ315
LDQS16
NC2/A1317
VDD218
NC319
LDM20
WE#21
CAS#22
RAS#23
CS#24
NC425
BA026
BA127
AP/A1028
A029
A130
A231
A332
VDD333 VSS1 34A4 35A5 36A6 37A7 38A8 39A9 40A11 41A12 42NC5 43CKE 44CK 45CK# 46UDM 47VSS2 48Vref 49NC6 50UDQS 51VSSQ3 52NC7 53DQ8 54

DQ9 56DQ10 57

DQ11 59DQ12 60

DQ13 62DQ14 63

DQ15 65

VDDQ4 55

VSSQ4 58

VDDQ5 61

VSSQ5 64

VSS3 66

C992
10u

C972
10u

C1004

100n

C999

100n

C1005

100n

RN916

50Rx4

1
2
3
4 5

6
7
8

U900

DDR-RAM 16Mx16

VDD11
DQ02
VDDQ13
DQ14
DQ25
VSSQ16
DQ37
DQ48
VDDQ29
DQ510
DQ611
VSSQ212
DQ713
NC114
VDDQ315
LDQS16
NC2/A1317
VDD218
NC319
LDM20
WE#21
CAS#22
RAS#23
CS#24
NC425
BA026
BA127
AP/A1028
A029
A130
A231
A332
VDD333 VSS1 34A4 35A5 36A6 37A7 38A8 39A9 40A11 41A12 42NC5 43CKE 44CK 45CK# 46UDM 47VSS2 48Vref 49NC6 50UDQS 51VSSQ3 52NC7 53DQ8 54

DQ9 56DQ10 57

DQ11 59DQ12 60

DQ13 62DQ14 63

DQ15 65

VDDQ4 55

VSSQ4 58

VDDQ5 61

VSSQ5 64

VSS3 66

RN901

50Rx4

1
2
3
4 5

6
7
8

RN902

50Rx4

1
2
3
4 5

6
7
8

RN903

50Rx4

1
2
3
4 5

6
7
8

RN904

50Rx4

1
2
3
4 5

6
7
8

C998
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