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PCB Layer StackupSchematic NotesSchematic Page Description PCB Mechanical Details

Major Revision History

07. VOLARI- Z11 INTERFACE
06. SD,NAND,JTAG,UART, I2C
05. 88F6281 - POWER SUPPLY & BOOT STRAP
04. SATA, USB, PCIe, I2S
03. GIGABIT ETHERNET
02. 88F6281 - DDR2 SDRAM
01. FRONT PAGE

09. DUMMY PARTS
08. POWER SUPPLY & RESET

1. Resistors in OHM and Capacitors in Farad

2. NU Components are Not Used
components.They are not populated on PCB.
3. Components which are populated in the
OpenRD Client System only are grouped  as:

CS ONLY

BS ONLY

5. Components that are part of both
systems (BASE and CLIENT) are not
grouped.

Primary Side, Silk Screen
Primary Side, Solder Mask

Primary Side, Layer 1 - 0.68Mils + Plating

Dielectric - 3.925Mils

Ground Layer, Layer 2 - 1.37Mils

Dielectric - 48.44Mils

Power Layer, Layer 3 - 1.37Mils

Dielectric - 3.925Mils

Secondary Side, Layer 4 - 0.68Mils+Plating
Secondary Side, Solder Mask
Secondary Side, Silk Screen

62.99+/-6.29Mils
(1.6+/-0.16mm)

PROTO_1 RELEASE TO FAB

REV. DESCRIPTION DATE

1.0

System Block Diagram

12DEC2008

1. PCB SIZE: 8.82" x 6.25" x 0.063"

2. PCB MATERIAL: FR4

3. NUMBER OF LAYERS: 4

4. IMPEDANCE CONTROL: YES

OpenRD Client System

21FEB2009

- Added SD Card detect functionality
- Added software selection for SD / UART1
- Modified FTDI JTAG Interface

2.0

Note: * Indicates Optional Note: * Indicates Optional

OpenRD Base System

- Base System: 
  Added on board SATA connector
  88F6281 RAM increased to 512MB
  Added current measurement header

- Client System: 
  Full duplex Modbus support on RS485 (RJ45)
  connector.

CON12 Mfg. Part# corrected to TZS316PVSBG
from SJ-3524-SMT.

23FEB20092.1

BOM Change: NAND Flash
Hynix #HY27UF084G2M-TPCB added as alternative
part of Samsung #K9F4G08U0A-P-TSOP1 

2.2 10MAR2009

BOM Change:
R238=10M and R125,138,167,183=22E

02APR20092.3

BOM Change:
Power adaptor description changed to support
universal AC Input.

10APR20092.4

4. Components which are populated in the
OpenRD Base System only are grouped  as:
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DDR2_ADDR0
DDR2_ADDR1
DDR2_ADDR2
DDR2_ADDR3
DDR2_ADDR4
DDR2_ADDR5
DDR2_ADDR6
DDR2_ADDR7
DDR2_ADDR8
DDR2_ADDR9
DDR2_ADDR10
DDR2_ADDR11
DDR2_ADDR12
DDR2_ADDR13
DDR2_ADDR14

DDR2_ADDR[14:0]

DDR2_BA0
DDR2_BA1
DDR2_BA2

DDR2_CLKOUT_P
DDR2_CLKOUT_N
DDR2_CKE

DDR2_CS#0
DDR2_WE#
DDR2_RAS#
DDR2_CAS#

DDR2_DQS_P1
DDR2_DQS_N1

DDR2_DM1

DDR2_ODT0

DDR2_VREF0

DDR2_DATA15
DDR2_DATA14
DDR2_DATA10
DDR2_DATA12
DDR2_DATA11
DDR2_DATA8
DDR2_DATA9
DDR2_DATA13

DDR2_DATA0
DDR2_DATA1
DDR2_DATA2
DDR2_DATA3
DDR2_DATA4
DDR2_DATA5
DDR2_DATA6
DDR2_DATA7
DDR2_DATA8
DDR2_DATA9
DDR2_DATA10
DDR2_DATA11
DDR2_DATA12
DDR2_DATA13
DDR2_DATA14
DDR2_DATA15

DDR2_ADDR0
DDR2_ADDR1
DDR2_ADDR2
DDR2_ADDR3
DDR2_ADDR4
DDR2_ADDR5
DDR2_ADDR6
DDR2_ADDR7
DDR2_ADDR8
DDR2_ADDR9
DDR2_ADDR10
DDR2_ADDR11
DDR2_ADDR12
DDR2_ADDR13
DDR2_ADDR14

DDR2_DQS_P0
DDR2_DQS_P1

DDR2_DQS_N0
DDR2_DQS_N1

DDR2_DM0
DDR2_DM1

DDR2_BA0
DDR2_BA1
DDR2_BA2

DDR2_CS#0
DDR2_CS#1

DDR2_WE#
DDR2_RAS#
DDR2_CAS#
DDR2_CKE

DDR2_ODT0
DDR2_ODT1

DDR2_STARTBURST
DDR2_STARTBURST_IN

DDR2_CLKOUT_P
DDR2_CLKOUT_N

DDR2_NCAL
DDR2_PCAL

DDR2_DATA15
DDR2_DATA14
DDR2_DATA10
DDR2_DATA12
DDR2_DATA11
DDR2_DATA8
DDR2_DATA9
DDR2_DATA13

DDR2_BA2

DDR2_CLKOUT_P
DDR2_CLKOUT_N
DDR2_CKE

DDR2_CS#1
DDR2_WE#
DDR2_RAS#
DDR2_CAS#

DDR2_ADDR0
DDR2_ADDR1
DDR2_ADDR2
DDR2_ADDR3
DDR2_ADDR4
DDR2_ADDR5
DDR2_ADDR6
DDR2_ADDR7
DDR2_ADDR8
DDR2_ADDR9
DDR2_ADDR10
DDR2_ADDR11
DDR2_ADDR12
DDR2_ADDR13
DDR2_ADDR14

DDR2_ADDR[14:0]

DDR2_DQS_P1
DDR2_DQS_N1

DDR2_DM1

DDR2_ODT1

DDR2_VREF1

DDR2_BA0
DDR2_BA1

DDR2_DATA0
DDR2_DATA3
DDR2_DATA2
DDR2_DATA6
DDR2_DATA1
DDR2_DATA7
DDR2_DATA4
DDR2_DATA5

DDR2_BA2

DDR2_CLKOUT_P
DDR2_CLKOUT_N
DDR2_CKE

DDR2_CS#0
DDR2_WE#
DDR2_RAS#
DDR2_CAS#

DDR2_ADDR0
DDR2_ADDR1
DDR2_ADDR2
DDR2_ADDR3
DDR2_ADDR4
DDR2_ADDR5
DDR2_ADDR6
DDR2_ADDR7
DDR2_ADDR8
DDR2_ADDR9
DDR2_ADDR10
DDR2_ADDR11
DDR2_ADDR12
DDR2_ADDR13
DDR2_ADDR14

DDR2_ADDR[14:0]

DDR2_DQS_P0
DDR2_DQS_N0

DDR2_DM0

DDR2_ODT0

DDR2_VREF3

DDR2_BA0
DDR2_BA1

DDR2_DATA0
DDR2_DATA3
DDR2_DATA2
DDR2_DATA6
DDR2_DATA1
DDR2_DATA7
DDR2_DATA4
DDR2_DATA5

DDR2_BA2

DDR2_CLKOUT_P
DDR2_CLKOUT_N
DDR2_CKE

DDR2_CS#1
DDR2_WE#
DDR2_RAS#
DDR2_CAS#

DDR2_ADDR0
DDR2_ADDR1
DDR2_ADDR2
DDR2_ADDR3
DDR2_ADDR4
DDR2_ADDR5
DDR2_ADDR6
DDR2_ADDR7
DDR2_ADDR8
DDR2_ADDR9
DDR2_ADDR10
DDR2_ADDR11
DDR2_ADDR12
DDR2_ADDR13
DDR2_ADDR14

DDR2_DQS_P0
DDR2_DQS_N0

DDR2_DM0

DDR2_ODT1

DDR2_VREF2

DDR2_BA0
DDR2_BA1

DDR2_ADDR[14:0]

DDR2_ADDR[14:0]

DDR2_DATA[15:0]

DDR2_DATA[15:0]DDR2_DATA[15:0] DDR2_DATA[15:0]

DDR2_ADDR5

DDR2_CS#1

DDR2_ADDR0
DDR2_ADDR1
DDR2_ADDR2
DDR2_ADDR3 DDR2_WE#

DDR2_ADDR6

DDR2_ADDR4 DDR2_RAS#

DDR2_ADDR7

DDR2_CAS#

DDR2_ADDR8

DDR2_BA0

DDR2_ADDR9

DDR2_ADDR13

DDR2_BA1

DDR2_ADDR10

DDR2_ADDR14

DDR2_BA2

DDR2_ADDR11

DDR2_ODT1

DDR2_ADDR12

DDR2_ODT1

DDR2_CS#1

DDR2_CLKOUT_P
DDR2_CLKOUT_N

DDR2_ADDR5

DDR2_CS#0

DDR2_ADDR0
DDR2_ADDR1
DDR2_ADDR2
DDR2_ADDR3 DDR2_WE#

DDR2_ADDR6

DDR2_ADDR4 DDR2_RAS#

DDR2_ADDR7

DDR2_CAS#

DDR2_ADDR8

DDR2_BA0

DDR2_ADDR9

DDR2_ADDR13

DDR2_BA1

DDR2_ADDR10

DDR2_ADDR14

DDR2_BA2

DDR2_ADDR11

DDR2_ODT0

DDR2_ADDR12

DDR2_ODT0

DDR2_CS#0

DDR2_CLKOUT_P
DDR2_CLKOUT_N

DGND

DGND

DGND DGND

DGND
DGND DGND

DGND DGND

DGND
DGND

DGND

DGND DGND

DGND
DGND

DGND

DGND DGND

DGND DGND

DGND

DGND

DGND

DGND

DGND

DGND

VCC1V8
VCC1V8

VCC1V8

VCC1V8
VCC1V8

VCC1V8
VCC1V8

VCC1V8
VCC1V8

VCC1V8
VCC1V8 VCC1V8 VCC1V8

VCC1V8

VCC1V8

VCC1V8

VCC1V8

VCC1V8
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Distribute these capacitors through out DDR2 interfaces. 
Place these capacitors near to plane splits to provide return 
path of to the signals

88F6281 - DDR2 SDRAM Interface

R
57

10
0E

 1
%

 0
40

2
R

57
10

0E
 1

%
 0

40
2

C
64

10
0n

F 
25

V 
04

02

C
64

10
0n

F 
25

V 
04

02

C
57

10
0n

F 
25

V 
04

02

C
57

10
0n

F 
25

V 
04

02

C
56

10
0n

F 
25

V 
04

02

C
56

10
0n

F 
25

V 
04

02

R
11

9
10

0E
 1

%
 0

40
2

R
11

9
10

0E
 1

%
 0

40
2

R
35

10
0E

 1
%

 0
40

2
R

35
10

0E
 1

%
 0

40
2

R
68

10
0E

 1
%

 0
40

2
R

68
10

0E
 1

%
 0

40
2

R
84

10
0E

 1
%

 0
40

2
R

84
10

0E
 1

%
 0

40
2

R
67

10
0E

 1
%

 0
40

2
R

67
10

0E
 1

%
 0

40
2

C
36

10
uF

 1
0V

 0
80

5
C

36
10

uF
 1

0V
 0

80
5

C
24

10
0n

F 
25

V 
04

02
C

24
10

0n
F 

25
V 

04
02

R
53

10
0E

 1
%

 0
40

2
R

53
10

0E
 1

%
 0

40
2

R
20

10
0E

 1
%

 0
40

2
R

20
10

0E
 1

%
 0

40
2

U3

EDE1108ACBG-8E-E

U3

EDE1108ACBG-8E-E

A0H8
A1H3
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A12L2
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A3J2
A4J8
A5J3
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A7K2
A8K8
A9K3

BA0G2
BA1G3

CASG7

CKF8

CSG8

CKE8

CKEF2

DM B3

DQ0 C8
DQ1 C2
DQ2 D7
DQ3 D3
DQ4 D1
DQ5 D9
DQ6 B1
DQ7 B9

DQS A8

RASF7

VDD[0]A1 VDD[1]E9 VDD[2]L1

VDDQ[0] A9
VDDQ[1] C1
VDDQ[2] C3
VDDQ[3] C7
VDDQ[4] C9

VREF E2

VSS[0]A3
VSS[1]E3
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WEF3

DQS B7

VDD[3]H9

VDDL E1
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M_BA[0]C5
M_BA[1]A5

M_CASD13
M_CKED8

M_CS[0]A16
M_CS[1]A18
M_CS[2]C12
M_CS[3]B4

M_ODT[0]B16
M_ODT[1]A17

M_RASB17

M_STARTBURSTB18
M_STARTBURST_INC17

M_WEB5

M_A[6]A15
M_A[7]C8
M_A[8]B13
M_A[9]A7

M_BA[2]C6

M_A[14]C9
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CPU Frequency select: 
0 = reserved    8 = reserved 
1 = reserved    9 = 1200Mhz
2 = reserved    A = reserved 
3 = reserved    B = reserved 
4 = 600Mhz      C = 1500Mhz
5 = reserved    D = reserved 
6 = 800MHz      E = reserved 
7 = 1000Mhz     F = reserved 

CPU Clk to DDR Clk Ratio: 
0 = reserved   8 = 5
1 = reserved   9 = 6
2 = reserved   A = reserved
3 = reserved   B = reserved
4 = 3          C = reserved
5 = reserved   D = reserved
6 = 4          E = reserved
7 = 4.5        F = reserved

CPU Clk to L2 Clk Ratio: 
0 = reserved    
1 = 2 
2 = reserved
3 = 3 
4 = reserved
5 = reserved
6 = reserved
7 = reserved

Boot Device : 
 
5 = Boot From Nand

6 = Boot From SATA

SSCG Enable: 
0 = Enable
1 = Disable

Used For Internal Testing : 
Must be 0 

Reserved : 
Must be 0 

TWSI Serial ROM Initialization:
0=Disable 1=Enable

PCI Express Clock Configuration: 
0 = PEX_CLK Pins are input pins 
1 = PEX_CLK Pin are ouptput pins

88F6281 - Boot
Strapping Options

88F6281 - Power Supply Pins
MPP1

MPP2 (MSB)

MPP5

MPP19

MPP10

MPP33 (MSB)

MPP3 (MSB)

MPP12

MPP7

MPP18

Mount this resistor for Base System only.

Caution!! Mount these resistors for Client System only.

Selected CPU Frequency = 1.2GHz

CPU Clock to DDR clock Ratio = 3

CPU Clock to L2 Clock Ratio = 3

Boot from NAND

SSCG Disable

PCI Express Clock as output

(MSB)

MPP7 must be 1 during Reset, Internal PU.

Do not short 1V and 2.5V.
Remove R126 before putting jumper on CON20.

Caution!!
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Set CPU Clock to DDR2 Clock ration - 3 = 23
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To set CPU clock to L2 cash clock ration - 3 = 23
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To set CPU clock to L2 cash clock ration - 3 = 23
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Defalut RS232 Mode  
Connect jumper to VCC3V3 for RS485 I/F

NAND Flash & SPI Header

88F6281 - JTAG & UART Interface RS232 & RS485 InterfaceSDCARD Interface

SMBUS Buffer Interface

This part will be dual footprint part. Footprint of this part will be placed in the footprint of U14.

MPP28 = 0, RS232
MPP28 = 1, RS485

CS ONLY

CS ONLY

BS ONLY

SD/UART1 Selection

MPP34 = 0, UART1
MPP34 = 1, SD

SD_UART1_SEL = 0, UART1
SD_UART1_SEL = 1, SD

BS ONLY

C474

10pF 50V 0402

C474

10pF 50V 0402

CON26

Header - 8 X 1

NU

CON26

Header - 8 X 1

NU

1
2
3
4
5
6
7
8

R273470E 5% 0402 R273470E 5% 0402

C
31

0

10
uF

 1
0V

 0
80

5

C
31

0

10
uF

 1
0V

 0
80

5

123

DPR43
0E 5% 0402

NAND Flash = 12; SPI Header = 23

123

DPR43
0E 5% 0402

NAND Flash = 12; SPI Header = 23

C
30

3

10
0n

F 
16

V 
04

02

C
30

3

10
0n

F 
16

V 
04

02

U10

NC7WZ07P6X

U10

NC7WZ07P6X

A1 1

GND 2

A2 3Y24

VCC5

Y16

U12

MAX3221EAE

U12

MAX3221EAE

EN#1

C1+2

V+3

C1-4

C2+ 5

C2- 6

V- 7

RIN 8

FORCEOFF# 16VCC 15

GND 14

DOUT 13

FORCEON12

DIN11

INVALID#10

ROUT9

Y6

SPK,AT- 6.000MHz

Y6

SPK,AT- 6.000MHz

R
26

4
10

K 
5%

 0
40

2

NU

R
26

4
10

K 
5%

 0
40

2

NU

C
51

7
47

pF
 5

0V
 0

40
2

C
51

7
47

pF
 5

0V
 0

40
2

R257

0E 5% 0402

R257

0E 5% 0402

R261 10K 5% 0402R261 10K 5% 0402

R271
0E 5% 0402

R271
0E 5% 0402

C296
36pF 50V 0402

C296
36pF 50V 0402

R132 100E 1% 0402R132 100E 1% 0402

R284 4.7K 5% 0402R284 4.7K 5% 0402

C
29

9

10
0n

F 
16

V 
04

02

C
29

9

10
0n

F 
16

V 
04

02

R283 0E 5% 0402NUR283 0E 5% 0402NU

U11

FT2232 D

U11

FT2232 D

RSTOUT#5

XTOUT44

RESET#4

EECS48

EESK1

EEDATA2

AGND 45

GND1 9GND2 18

TEST47

3V3OUT6

AVCC46

VCC242
VCC13

USBDM8

USBDP7

XTIN43

JTAG_TCK / ADBUS0 24
JTAG_TDI / ADBUS1 23

JTAG_TDO / ADBUS2 22
JTAG_TMS / ADBUS3 21

GPIOL0/ADBUS4 20
GPIOL1/ADBUS5 19
GPIOL2/ADBUS6 17
GPIOL3/ADBUS7 16

GPIOH0/ACBUS0 15
GPIOH1/ACBUS1 13
GPIOH2/ACBUS2 12
GPIOH3/ACBUS3 11

SI/WUA10

UA0_TXD / BDBUS0 40
UA0_RXD / BDBUS1 39

UA0_RTS# / BDBUS2 38
UA0_CTS# / BDBUS3 37

DTR#/BDBUS4 36
DSR#/BDBUS5 35
DCD#/BDBUS6 33

RI#/BDBUS7 32

TXDEN/BCBUS0 30
SLEEP#/BCBUS1 29
RXLED#/BCBUS2 28
TXLED#/BCBUS3 27

SI/WUB26

PWREN# 41

GND3 25GND4 34

VCCIOA14 VCCIOB31

R272 4.7K 5% 0402R272 4.7K 5% 0402

L14 1uH 0603L14 1uH 0603

FB20
330R 1.5A 0603
FB20

330R 1.5A 0603

C471

10pF 50V 0402

C471

10pF 50V 0402

R292 0E 5% 0402R292 0E 5% 0402

C481
100nF 16V 0402
C481
100nF 16V 0402

123

DPR46

0E 5% 0402

NAND Flash = 12; SPI Header = 23

123

DPR46

0E 5% 0402

NAND Flash = 12; SPI Header = 23

C
28

0
10

uF
 1

0V
 0

80
5

C
28

0
10

uF
 1

0V
 0

80
5

U18

PCA9515A

U18

PCA9515A

NC 1

SCL0 2

SDA0 3

GND 4

VCC8

SCL17

SDA16

EN5

R279 0E 5% 0402NUR279 0E 5% 0402NU

R276 33E 1% 0402R276 33E 1% 0402

L13 1uH 0603L13 1uH 0603

R473 0E 5% 0805R473 0E 5% 0805

1 2

CON14
Jumper

NU

1 2

CON14
Jumper

NU

C472

10pF 50V 0402

C472

10pF 50V 0402

R258 0E 5% 0402R258 0E 5% 0402

R409 150E 5% 1210
NU

R409 150E 5% 1210
NU

C487 10nF 16V 0402C487 10nF 16V 0402

U15

NC7SZ04P5X

U15

NC7SZ04P5X

A2
Y 4

VCC 5

GND3

NC11

R287 4.7K 5% 0402R287 4.7K 5% 0402

1 2 3

DPR40
0E 5% 0603
FTDI = 12; UART0 HEADER = 23

1 2 3

DPR40
0E 5% 0603
FTDI = 12; UART0 HEADER = 23

U17

93LC46B-I/MS

U17

93LC46B-I/MS

CS 1

SK 2

DIN 3

DOUT 4

GND5

NC16

NC27

VCC8

CON23

Header - 4 X 1

NU
CON23

Header - 4 X 1

NU
1
2
3
4

FB19

330R 1.5A 0603

FB19

330R 1.5A 0603

R256
4.7K 5% 0402
R256
4.7K 5% 0402

CON19CON19

SD
A

1
R

FU
1

2
G

N
D

3
VC

C
4

SC
L

5
R

FU
2

6

C
28

3
10

uF
 1

0V
 0

80
5

C
28

3
10

uF
 1

0V
 0

80
5

R131 100E 1% 0402R131 100E 1% 0402

C
28

7
10

0n
F 

16
V 

04
02

C
28

7
10

0n
F 

16
V 

04
02

C295 100nF 16V 0402C295 100nF 16V 0402

C
47

6
10

0n
F 

16
V 

04
02

C
47

6
10

0n
F 

16
V 

04
02

R
26

6
10

K 
5%

 0
40

2

NU

R
26

6
10

K 
5%

 0
40

2

NU

CON16

1-406541-1

CON16

1-406541-1

7

5

4

3

6

1

2

8 SH
1

SH
2

C
30

5

10
0n

F 
16

V 
04

02

C
30

5

10
0n

F 
16

V 
04

02

C
28

2
10

0n
F 

16
V 

04
02

C
28

2
10

0n
F 

16
V 

04
02

R468
33E 1% 0402

R468
33E 1% 0402

R274

4.7K 5% 0402

R274

4.7K 5% 0402

R
26

8
4.

7K
 5

%
 0

40
2

R
26

8
4.

7K
 5

%
 0

40
2

U33

MC74HC125ADTG

U33

MC74HC125ADTG

A12

OE11

Y1 3

Y2 6A25

OE24

A39

OE310

A412

OE413

Y3 8

Y4 11

GND 7

VCC14

R275 33E 1% 0402R275 33E 1% 0402

R
26

5
10

K 
5%

 0
40

2

NU

R
26

5
10

K 
5%

 0
40

2

NU

R295
4.7K 5% 0402

R295
4.7K 5% 0402

C
30

7

10
0n

F 
16

V 
04

02

C
30

7

10
0n

F 
16

V 
04

02

R486
0E 5% 0402

R486
0E 5% 0402

R123
649E 1% 0603
NU

R123
649E 1% 0603
NUC

30
2

10
0n

F 
16

V 
04

02

C
30

2

10
0n

F 
16

V 
04

02

R
26

9
4.

7K
 5

%
 0

40
2

R
26

9
4.

7K
 5

%
 0

40
2

C
31

2

10
uF

 1
0V

 0
80

5

C
31

2

10
uF

 1
0V

 0
80

5

C
28

1
10

0n
F 

16
V 

04
02

C
28

1
10

0n
F 

16
V 

04
02

C
29

8
10

uF
 1

0V
 0

80
5

C
29

8
10

uF
 1

0V
 0

80
5

R
48

4
10

K 
5%

 0
40

2
R

48
4

10
K 

5%
 0

40
2

R483 0E 5% 0402R483 0E 5% 0402

C29133nF 10V 0402 C29133nF 10V 0402

C488 100nF 16V 0402C488 100nF 16V 0402

C480
100nF 16V 0402
C480
100nF 16V 0402

R291 2.2K 5% 0402R291 2.2K 5% 0402

R130 100E 1% 0402R130 100E 1% 0402

R278 1.5K 5% 0402R278 1.5K 5% 0402

C294 100nF 16V 0402C294 100nF 16V 0402
R280 4.7K 5% 0402R280 4.7K 5% 0402

C
28

5
10

0n
F 

16
V 

04
02

C
28

5
10

0n
F 

16
V 

04
02

C
30

8

4.
7u

F 
10

V 
06

03

C
30

8

4.
7u

F 
10

V 
06

03

R414 0E 5% 0402R414 0E 5% 0402

CON22
TMINIU5F-01B1
CON22
TMINIU5F-01B1

VBUS 1
D- 2
D+ 3
ID 4

GND 5

SH
1

6

SH38
SH49

SH
2

7

TP5TP5

U31

FSA2257MUX

U31

FSA2257MUX

1A4

1S7

1B0 5

1B1 6

VCC3

2A9

2S2

GND 8

2B0 10

2B1 1

R270 4.7K 5% 0402R270 4.7K 5% 0402

R259
4.7K 5% 0402
R259
4.7K 5% 0402

C473

10pF 50V 0402

C473

10pF 50V 0402

R
29

3

4.
7K

 5
%

 0
40

2

R
29

3

4.
7K

 5
%

 0
40

2

R395 0E 5% 0402R395 0E 5% 0402

C
51

9
47

pF
 5

0V
 0

40
2

C
51

9
47

pF
 5

0V
 0

40
2

R386
4.7K 5% 0402

R386
4.7K 5% 0402

R282 4.7K 5% 0402R282 4.7K 5% 0402

C
28

4
10

0n
F 

16
V 

04
02

C
28

4
10

0n
F 

16
V 

04
02

C
29

7
10

0n
F 

16
V 

04
02

C
29

7
10

0n
F 

16
V 

04
02

C522 100nF 16V 0402C522 100nF 16V 0402

R
26

3
10

K 
5%

 0
40

2

NU

R
26

3
10

K 
5%

 0
40

2

NU

U16

K9F4G08U0A-P-TSOP1

U16

K9F4G08U0A-P-TSOP1

VCC[0] 12
VCC[1] 37

VSS[0] 13VSS[1] 36

NC[0] 1
NC[1] 2
NC[2] 3
NC[3] 4
NC[4] 5
NC[5] 6
NC[6] 10
NC[7] 11
NC[8] 14
NC[9] 15

NC[10] 20
NC[11] 21
NC[12] 22
NC[13] 23
NC[14] 24
NC[15] 25

NC[21]26

NC[24]27

NC[22]28

NC[26]33

NC[16] 34
NC[17] 35

NC[19] 39

NC[23]40

NC[27]45

NC[25]46

NC[28]47

I/O[0]29
I/O[1]30
I/O[2]31
I/O[3]32
I/O[4]41
I/O[5]42
I/O[6]43
I/O[7]44

R/B7

RE8 CE9

CLE16
ALE17

WE18

WP19

NC[20] 48

NC[18] 38

C
47

7

47
pF

 5
0V

 0
40

2

C
47

7

47
pF

 5
0V

 0
40

2

R
48

5
10

K 
5%

 0
40

2
R

48
5

10
K 

5%
 0

40
2

C293 100nF 16V 0402C293 100nF 16V 0402

R450

0E 5% 0402

R450

0E 5% 0402

1
2

3 D
PR

39
0E

 5
%

 0
40

2
N

U

1
2

3 D
PR

39
0E

 5
%

 0
40

2
N

U

1 2 3

DPR41
0E 5% 0603
FTDI = 12; UART0 HEADER = 23

1 2 3

DPR41
0E 5% 0603
FTDI = 12; UART0 HEADER = 23

R281 4.7K 5% 0402R281 4.7K 5% 0402

C486 10nF 16V 0402C486 10nF 16V 0402

R288
4.7K 5% 0402
R288
4.7K 5% 0402

R
46

9
4.

7K
 5

%
 0

40
2

R
46

9
4.

7K
 5

%
 0

40
2

CON25
10x2 header
CON25
10x2 header

1 122
3 344
5 566
7 788
9 91010

11 111212
13 131414
15 151616
17 171818
19 192020

R393 0E 5% 0402R393 0E 5% 0402

1
2

3 D
PR

38
0E

 5
%

 0
40

2
N

U

1
2

3 D
PR

38
0E

 5
%

 0
40

2
N

U

C
30

6

4.
7u

F 
10

V 
06

03

C
30

6

4.
7u

F 
10

V 
06

03

C279 100nF 16V 0402C279 100nF 16V 0402

R286

10K 5% 0402

R286

10K 5% 0402

R
29

4

4.
7K

 5
%

 0
40

2

R
29

4

4.
7K

 5
%

 0
40

2

R487
0E 5% 0402
R487
0E 5% 0402

C
28

9
10

uF
 1

0V
 0

80
5

C
28

9
10

uF
 1

0V
 0

80
5

F4
RUEF090
F4
RUEF090

R260

0E 5% 0402

NU R260

0E 5% 0402

NU

C
30

9

10
0n

F 
16

V 
04

02

C
30

9

10
0n

F 
16

V 
04

02

U14

93LC46B/P

NUU14

93LC46B/P

NU

CS 1

SK 2

DIN 3

DOUT 4

GND5

NC16

NC27

VCC8

CON15D09P33E4GX00LF CON15D09P33E4GX00LF

1
6
2
7
3
8
4
9
5

10
11

C
30

4

10
0n

F 
16

V 
04

02

C
30

4

10
0n

F 
16

V 
04

02

R277 0E 5% 0402NUR277 0E 5% 0402NU

R
26

2
10

K 
5%

 0
40

2

NU

R
26

2
10

K 
5%

 0
40

2

NU

R297

4.7K 5% 0402NU
R297

4.7K 5% 0402NU

R296
4.7K 5% 0402

R296
4.7K 5% 0402

C
47

8

47
pF

 5
0V

 0
40

2

C
47

8

47
pF

 5
0V

 0
40

2

C482
10nF 16V 0402

C482
10nF 16V 0402

C
51

8
47

pF
 5

0V
 0

40
2

C
51

8
47

pF
 5

0V
 0

40
2

C
31

1

10
0n

F 
16

V 
04

02

C
31

1

10
0n

F 
16

V 
04

02

C
51

6
47

pF
 5

0V
 0

40
2

C
51

6
47

pF
 5

0V
 0

40
2

123

DPR45

0E 5% 0402

NAND Flash = 12; SPI Header = 23

123

DPR45

0E 5% 0402

NAND Flash = 12; SPI Header = 23

C292 100nF 16V 0402C292 100nF 16V 0402

1 2

CON28
Jumper
NU1 2

CON28
Jumper
NU

R128
649E 1% 0603
NU

R128
649E 1% 0603
NU

C
28

8
10

0n
F 

16
V 

04
02

C
28

8
10

0n
F 

16
V 

04
02

R285 4.7K 5% 0402R285 4.7K 5% 0402

C301
36pF 50V 0402

C301
36pF 50V 0402

U1C

88F6281

U1C

88F6281

NF_IO2 / SPI_CS# / MPP[0] U9
NF_IO3 /  SPI_MOSI / MPP[1] V8
NF_IO4 /  SPI_SCK / MPP[2] V7

NF_IO5 /  SPI_MISO / MPP[3] V9
MPP[4] T9
MPP[5] T10
MPP[6] R7
MPP[7] R8

TW_SDA / MPP[8] U7
TW_SCK / MPP[9] T8

UA0_TXD / MPP[10] R6
UA0_RXD / MPP[11] T7

SD_CLK / MPP[12] U12
UA1_TXD / SD_CMD / MPP[13] T11

UA1_RXD / SD_D0 / MPP[14] V13
SD_D1 / MPP[15] U13
SD_D2 / MPP[16] T12
SD_D3 / MPP[17] T13
NF_IO0 / MPP[18] V10
NF_IO1 / MPP[19] U10

NF_ALER10
NF_CEV11
NF_CLER11
NF_REU11
NF_WEV12

JT_RSTT15
JT_CLKV14
JT_TDIR14
JT_TDOU15
JT_TMS_CPUV15
JT_TMS_CORET14

R129 100E 1% 0402R129 100E 1% 0402

R
26

7
10

K 
5%

 0
40

2

NU

R
26

7
10

K 
5%

 0
40

2

NU

C
28

6
10

0n
F 

16
V 

04
02

C
28

6
10

0n
F 

16
V 

04
02

C521 47pF 50V 0402C521 47pF 50V 0402

R289
10K 5% 0402

R289
10K 5% 0402

R290 150E 5% 1210
NU

R290 150E 5% 1210
NU

U32

LTC2852CMS#PBF

U32

LTC2852CMS#PBF

VCC 10

GND 5

Y 6

Z 7

RE#2

DE3

RO1

DI4

A 9

B 8

123

DPR44

0E 5% 0402

NAND Flash = 12; SPI Header = 23

123

DPR44

0E 5% 0402

NAND Flash = 12; SPI Header = 23

C
30

0
10

uF
 1

0V
 0

80
5

C
30

0
10

uF
 1

0V
 0

80
5

SD CARD

CON24

TSDC0709-R

SD CARD

CON24

TSDC0709-R

C
D

/D
AT

3
1

C
M

D
2

VSS1 3

VDD 4

C
LK

5

VSS2 6

D
AT

0
7

D
AT

1
8

D
AT

2
9

Card Detect10

Common12

WP11

NC2G2 NC1G1

NC3G3 NC5 G5
NC6 G6NC4G4

C290100nF 16V 0402 C290100nF 16V 0402

C520 47pF 50V 0402C520 47pF 50V 0402



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

V_DDR_SCLKAN#

V_DDR_ODT

V_DDR_VREF

V_DDR_MAA5
V_DDR_MAA4

V_DDR_MAA6
V_DDR_MAA7

V_DDR_DQMA0

V_DDR_MAA13
V_DDR_MAA12

V_DDR_MAA14
V_DDR_MAA15

V_DDR_MAA11

V_DDR_DQMA1

V_DDR_ODT

V_DDR_THD

V_DDR_DDRASTB0
V_DDR_DDRASTB1
V_DDR_DDRASTB0N
V_DDR_DDRASTB1N

V_DDR_CSA#
V_DDR_RASA#
V_DDR_CASA#
V_DDR_WEA#

V_
D

D
R

_M
N

R
SE

T

V_DDR_CKEA

V_
D

D
R

_M
PR

SE
T

V_DDR_CPU_DQMA0
V_DDR_CPU_DQMA1

V_DDR_CPU_DDRASTB0
V_DDR_CPU_DDRASTB1
V_DDR_CPU_DDRASTB0N
V_DDR_CPU_DDRASTB1N

V_DDR_SCLKA

V_DDR_MAA1
V_DDR_MAA0

V_DDR_MAA2
V_DDR_MAA3

VGA_R2

VGA_ROUT2

VGA_CRT2_HS5

VGA_CRT2_HS

VGA_VBWN2

VGA_CRT2_VS5VGA_REST2

VGA_COMP2

VGA_BOUT2

VGA_B2

VGA_CRT2_VS

VGA_G2

V_DDR_CPU_DQA5
V_DDR_CPU_DQA6
V_DDR_CPU_DQA7

V_DDR_CPU_DQA4

V_DDR_CPU_DQA9
V_DDR_CPU_DQA10
V_DDR_CPU_DQA11

V_DDR_CPU_DQA8

V_DDR_CPU_DQA13
V_DDR_CPU_DQA14
V_DDR_CPU_DQA15

V_DDR_CPU_DQA12

V_DDR_CPU_DQA1
V_DDR_CPU_DQA2
V_DDR_CPU_DQA3

V_DDR_CPU_DQA0V_DDR_DQA0
V_DDR_DQA1
V_DDR_DQA2
V_DDR_DQA3

V_DDR_DQA4
V_DDR_DQA5
V_DDR_DQA6
V_DDR_DQA7

V_DDR_DQA8
V_DDR_DQA9
V_DDR_DQA10
V_DDR_DQA11

V_DDR_DQA12
V_DDR_DQA13
V_DDR_DQA14
V_DDR_DQA15

V_DDR_DQA13
V_DDR_DQA9

V_DDR_DQA14
V_DDR_DQA11

V_DDR_DQA8
V_DDR_DQA15
V_DDR_DQA10
V_DDR_DQA12

V_DDR_DQA3
V_DDR_DQA1
V_DDR_DQA5
V_DDR_DQA2

V_DDR_DQA0
V_DDR_DQA7
V_DDR_DQA4
V_DDR_DQA6

V_DDR_MAA8
V_DDR_MAA9
V_DDR_MAA10

V_DDR_MAA9
V_DDR_MAA10
V_DDR_MAA8

VGA_GOUT2

VCC_PCI_V

VCC_OVDD_V

V_DDR_MAA2

V_DDR_MAA15
V_DDR_MAA14

V_DDR_MAA3
V_DDR_MAA4
V_DDR_MAA5
V_DDR_MAA6
V_DDR_MAA7
V_DDR_MAA8
V_DDR_MAA9
V_DDR_MAA10
V_DDR_MAA11
V_DDR_MAA12
V_DDR_MAA13

V_DDR_MAA0
V_DDR_MAA1

VGA_VBWN1

VGA_AVDDDAC1

VGA_SCK2

VGA_SDA2

FPDA0
FPDA1
FPDA2
FPDA3
FPDA4
FPDA5
FPDA6
FPDA7
FPDA8
FPDA9
FPDA10
FPDA11

FPDA12
FPDA13
FPDA14
FPDA15

VGA_B2

VGA_G2

VGA_R2

VGA_SDA2
VGA_SCK2

PEX_VL_TX_P [4]
PEX_VL_TX_N [4]

PEX_VL_CLK_P[4]
PEX_VL_CLK_N[4]

PWR_RST_3V3_PEXRST [4,8]

PEX_RSTO [4,5,6]

PEX_VL_RX_P[4]
PEX_VL_RX_N[4]

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGNDDGND

DGND

DGND DGND DGND

DGND DGND

DGND

DGND DGND

DGND DGND

DGND

DGND

DGND

DGND

DGND DGND DGND DGND

DGND
DGND

DGND

DGND

DGND DGND DGND DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND DGND

DGND DGND

DGND

DGND

DGND

DGND

DGND

DGND

AGND

AGND

AGND

AGND AGND

AGND

AGND

AGND

VCC1V8

VCC1V8

VCC1V8

VCC1V8

VCC1V8VCC1V8

VCC1V8

VCC5V

VCC3V3

VCC5V

VCC3V3

VCC5V

VCC5V

VCC1V8

VCC5V

VCC5V

VCC5V

VCC3V3

VCC3V3

VCC1V8

VCC3V3 VCC1V8

VCC1V8

VCC1V8

VCC1V8

VCC1V8

VCC3V3

VCC3V3

VCC1V8

VCC1V8

AVDD3V3

VCC3V3 AVDD3V3

VCC3V3 AVDD3V3

VCC3V3

VCC3V3

VCC3V3

Title

Size

Project

Rev

Date:

Document Number

ofSheet

Designed for Marvell by eInfochipsOpenRD-Base / OpenRD-Client

2.4

88F6281 - Volari Z11 Processor I/F

D

7 9Friday, April 10, 2009

16-00050-02

Title

Size

Project

Rev

Date:

Document Number

ofSheet

Designed for Marvell by eInfochipsOpenRD-Base / OpenRD-Client

2.4

88F6281 - Volari Z11 Processor I/F

D

7 9Friday, April 10, 2009

16-00050-02

Title

Size

Project

Rev

Date:

Document Number

ofSheet

Designed for Marvell by eInfochipsOpenRD-Base / OpenRD-Client

2.4

88F6281 - Volari Z11 Processor I/F

D

7 9Friday, April 10, 2009

16-00050-02

MAA3

MAA12

PCIE Prefetchable and DRAM Type Selection
(HW trapping function is pre-feth)

MAA4

MAA15

MAA11

Select Class Code
0 : 030000 VGA-Compatible controller
1 : 048000 Other multimedia device

MAA6

Setting on LCP

To control PCIEPHY_PLL_BW(0)

MAA5

Enable Rom device
 0 : Disable,  1 : Enable

Test Mode
 0 : PCIE,  1 : PCI

1

0

1

1

MAA7

1

MAA14

Description
Select LFB size
111 :  256MB, 110 :  128MB, 101 :  64MB, 
100 :  32MB, 011 :  16MB, 010 :  8MB, 
001 :  4MB, 000 :  2MB

0

MAA10

PCIE revision select
0 : 1.0a, 1 : 1.1

0

MAA9

MAA13

0

1

MAA[2:0]

0

0

PCIE Prefetchable and DRAM Type
Selection

pin Name

MAA8

Select ROM size
0 : 32KB, 1 : 64KB

To control PCIEPHY FMODE(0)

101

Enable power management D2 support
0 : Disable, 1 : Enable

Legacy PCIE mode
0 : Native PCIE, 1 : Legacy PCIE

Switch clock source from I/O

0

Configuration Table 2

Enable auto fetch subsystem ID, 
subvendor ID and fireware trapping
0 : Disable, 1 : Enable

1

Configuration Table 1
CAPD

DRAM Address010 1000 1011 0101 (LSB)

NotesDescription Default

MAA[14..0]

MAA15

MAA11

1

1

0

0

1

0

0

1

Descrip-
tion

Dual DDRII,
Enable prefetch

Dual DDRII,
Disable prefetch

Dual DDR,
Disable prefetch

Single DDRII,
Enable prefetch

VOLARI - DDR2 SDRAM INTERFACE VOLARI - BOOT STRAPING VOLARI - POWER SUPPLY
VOLARI - PEX INTERFACE

VOLARI - SERIAL ROM INTERFACE

VOLARI - VGA INTERFACE
Description NotesCAPD

0100 0000 0000 0000 (LSB)FPDA[15:0]

Configuration Table 3

PCIE Normal Function trapping Default

14.31818MHz

CS ONLY
CS ONLY

CS ONLY

CS ONLYCS ONLYCS ONLY
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UDQSN A8

DQ14 B1

UDM B3

UDQS B7

DQ15 B9

DQ9 C2DQ8 C8

DQ12 D1

DQ11 D3DQ10 D7

DQ13 D9

LDQSN E8

DQ6 F1

LDM F3

LDQS F7

DQ7 F9

DQ1 G2DQ0 G8

DQ4 H1

DQ3 H3DQ2 H7

DQ5 H9

CK J8

CKE K2WE# K3

RAS# K7

CK# K8

BA0 L2
BA1 L3

CAS# L7

CS# L8

A10 M2

A1 M3
A2 M7

A0 M8

A3 N2

A5 N3
A6 N7

A4 N8

A7 P2

A9 P3

A11 P7

A8 P8

A12 R2
A13 / RFU3 R8

VDD1A1

NCA2

VSS1A3

VSSQ1A7

VDDQ1A9
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16-00050-02

CS ONLY
Front Plate Accessories Back Plate Accessories

SATA Hard Disk Mounting Accessories
Board Stud Mounting Accessories

BS ONLY

Additional Accessories

CS ONLY

Note: 0.5mm height spacer should be mounted on the TOP side of the PCB and 3mm height
spacer should be mounted on the Bottom side of the PCB.

CS ONLY

BS ONLY

DM44

Spacer Size 8mm o.d. & 4mm i.d. 0.5mm Height

DM44

Spacer Size 8mm o.d. & 4mm i.d. 0.5mm Height

DM13

Screw Size 3mm x 10mm

DM13

Screw Size 3mm x 10mm

DM32

Spacer 8mm o.d. & 4mm i.d. & 3mm Height

DM32

Spacer 8mm o.d. & 4mm i.d. & 3mm Height

DM53

12V 2A DC Power Adaptor

DM53

12V 2A DC Power Adaptor

DM21

Screw Size 3mm x 10mm

DM21

Screw Size 3mm x 10mm

DM37

Spacer Size 8mm o.d. & 4mm i.d. 0.5mm Height

DM37

Spacer Size 8mm o.d. & 4mm i.d. 0.5mm Height

DM14

Back Plate

DM14

Back Plate

DM22

Screw Size 3mm x 10mm

DM22

Screw Size 3mm x 10mm

DM38

Spacer Size 8mm o.d. & 4mm i.d. 0.5mm Height

DM38

Spacer Size 8mm o.d. & 4mm i.d. 0.5mm Height

DM39

Spacer Size 8mm o.d. & 4mm i.d. 0.5mm Height

DM39

Spacer Size 8mm o.d. & 4mm i.d. 0.5mm Height

DM50

Quick Start Guide

DM50

Quick Start Guide

DM15

Back Plate Sticker

DM15

Back Plate Sticker

DM23

Screw Size 3mm x 10mm

DM23

Screw Size 3mm x 10mm

DM40

Spacer Size 8mm o.d. & 4mm i.d. 0.5mm Height

DM40

Spacer Size 8mm o.d. & 4mm i.d. 0.5mm Height

DM51

Installer and User Guide

DM51

Installer and User Guide

DM16

Screw Size 3mm x 10mm

DM16

Screw Size 3mm x 10mm

DM24

Screw Size 3mm x 10mm

DM24

Screw Size 3mm x 10mm

DM18

Screw Size 3mm x 10mm

DM18

Screw Size 3mm x 10mm

DM49

System Software DVD

DM49

System Software DVD

DM19

Screw Size 3mm x 10mm

DM19

Screw Size 3mm x 10mm

DM25

Spacer 8mm o.d. & 4mm i.d. 0.5mm Height

DM25

Spacer 8mm o.d. & 4mm i.d. 0.5mm Height

DM26

Spacer 8mm o.d. & 4mm i.d. 0.5mm Height

DM26

Spacer 8mm o.d. & 4mm i.d. 0.5mm Height

DM20

Screw Size 3mm x 10mm

DM20

Screw Size 3mm x 10mm

DM1

USB Cable - Mini B to Type A

DM1

USB Cable - Mini B to Type A

DM45

Screw Size 3mm x 10mm

DM45

Screw Size 3mm x 10mm

DM8

Front Plate

DM8

Front Plate DM59

Jumper
NU

DM59

Jumper
NU

DM27

Spacer 8mm o.d. & 4mm i.d. 0.5mm Height

DM27

Spacer 8mm o.d. & 4mm i.d. 0.5mm Height

DM2

Ethernet cable, CAT6

DM2

Ethernet cable, CAT6

DM33

Stud  8mm o.d. x 3mm i.d. x25.4mm Height

DM33

Stud  8mm o.d. x 3mm i.d. x25.4mm Height

DM46

Screw Size 3mm x 10mm

DM46

Screw Size 3mm x 10mm

DM9

Front Plate Sticker

DM9

Front Plate Sticker

DM28

Spacer 8mm o.d. & 4mm i.d. 0.5mm Height

DM28

Spacer 8mm o.d. & 4mm i.d. 0.5mm Height

DM47

Screw Size 3mm x 10mm

DM47

Screw Size 3mm x 10mm

DM3

Ethernet cable, CAT6

DM3

Ethernet cable, CAT6

DM17

17-00050-02-CS

DM17

17-00050-02-CS

DM34

Stud  8mm o.d. x 3mm i.d. x25.4mm Height

DM34

Stud  8mm o.d. x 3mm i.d. x25.4mm Height

DM48

Screw Size 3mm x 10mm

DM48

Screw Size 3mm x 10mm

DM10

Screw Size 3mm x 10mm

DM10

Screw Size 3mm x 10mm

DM52

17-00050-02-BS

DM52

17-00050-02-BS

DM4

2.5" Harddisk
NU

DM4

2.5" Harddisk
NU

DM35

Stud  8mm o.d. x 3mm i.d. x25.4mm Height

DM35

Stud  8mm o.d. x 3mm i.d. x25.4mm Height

DM41

Spacer Size 8mm o.d. & 4mm i.d. 0.5mm Height

DM41

Spacer Size 8mm o.d. & 4mm i.d. 0.5mm Height

DM11

Screw Size 3mm x 10mm

DM11

Screw Size 3mm x 10mm

DM29

Spacer 8mm o.d. & 4mm i.d. & 3mm Height

DM29

Spacer 8mm o.d. & 4mm i.d. & 3mm Height

DM5

Client System Enclosure

DM5

Client System Enclosure

DM42

Spacer Size 8mm o.d. & 4mm i.d. 0.5mm Height

DM42

Spacer Size 8mm o.d. & 4mm i.d. 0.5mm Height

DM36

Stud  8mm o.d. x 3mm i.d. x25.4mm Height

DM36

Stud  8mm o.d. x 3mm i.d. x25.4mm Height

DM30

Spacer 8mm o.d. & 4mm i.d. & 3mm Height

DM30

Spacer 8mm o.d. & 4mm i.d. & 3mm Height

DM6

12V 3A DC Power Adaptor

DM6

12V 3A DC Power Adaptor

DM12

Screw Size 3mm x 10mm

DM12

Screw Size 3mm x 10mm

DM43

Spacer Size 8mm o.d. & 4mm i.d. 0.5mm Height

DM43

Spacer Size 8mm o.d. & 4mm i.d. 0.5mm Height

DM31

Spacer 8mm o.d. & 4mm i.d. & 3mm Height

DM31

Spacer 8mm o.d. & 4mm i.d. & 3mm Height

DM7

1.5V SR1130 Battery

DM7

1.5V SR1130 Battery


