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C293 DDR3/DDR3L MEMORY INTERFACE
DDR3/DDR3L MEMORY CHIP 1
DDR3/DDR3L MEMORY CHIP 2

C293 IFC INTERFACE
NOR FLASH and NAND FLASH MEMORY
C293 SERDES and TSEC 1&2 INTERFACE
PCI EXPRESS X4 INTERFACE
10/100/1000 ETHERNET PHY (PORT 1)
10/100/1000 ETHERNET MAGNETICS and RJ45 CONNECTOR (PORT 1)
10/100/1000 ETHERNET PHY (PORT 2)
10/100/1000 ETHERNET MAGNETICS and RJ45 CONNECTOR (PORT 2)
C293 MISC
DUART INTERFACE

C293 POWER-ON STRAPPINGs
C293 POWER SUPPLY
C293 POWER SUPPLY (cont.)
C293 GROUND
CPLD
SYSTEM CLOCK GENERATORs
C293 CORE POWER CONVERTOR
SYSTEM POWER CONVERTORs
SYSTEM POWER INPUT

MECHANICALs
SYSTEM POWER ON SEQUENCING

I2C&SPI DEVICE, RESET and WATCHDOG

V0.2 2012/10 update C293 symbol, change GE phy to VSC8641, add I2C boot EEPROM

V0.3 2012/10 update POR strappings

V0.4 2012/10 1. Change DDR3 to 3 x16 chips. Page 4-6
2. Add FBANK_SEL2 to NOR Flash, change NOR Flash MPN to S29GL512P11TFI0. Page 8
3. Add pull-up resistor to PIN10 of NAND Flash. Page 8
4. Add pull-up resistor to TSEC1_GTX_CLK for cfg_60x in P1010 interposer. Page 8
5. Correct net name errors of "GE2_CMODEx". Page 13
6. Remove UART1 signals and RJ45 connector. Page 15/16
7. Change POR-ON strappings with connect to switchs and CPLD. Page 18/22
8. Connect MGN signal to CPLD and switch to change VCORE voltage. Page 24
9. Change heatsink to S06QZZ0B. Page 28

DDR3/DDR3L MEMORY ECC CHIP

28

V0.5 2012/11 2. Change switch pull-up pull-down resistors to same side.
Page 18/223. Add sw_cfg_rom_loc[0:3] from switch to CPLD.
Page 18

1. Swap DDR3 data bus order for layout. Page 4/5/6

V0.6 2012/11 1. Swap CPLD pins for layout. Page 22
2. Reduce power decoupling caps of C293. Page 20

V0.7 2012/11 1. Generate SOC MVREF use voltage divider. Page 3
2. Delete 4.7pF cap on DDR3 clock pair. Page 3
3. Delete optional pull down resistor for TMP_DETECT_B. Page 15

V0.8 2012/11 1. Add a 0603 cap to 1V0_CB. Page 20
2. Add several caps acrossing plane splits. Page 28

V0.9 2012/12 1. Add a 1000pF cap between  ZL_VSEN_P and ZL_VSEN_N. Page 24
2. Change U34 to SOT23-5 footprint and connect NC pin to GND. Page 25

V1.0 2013/02 update BOM

V1.1 2013/02 1. Change NAND Flash R/B to CPLD, then CPLD to C293 R/B0 and R/B1. Page 7/8/22
2. Add a 0.01uF cap to PEX_RST_N. Page 10
3. Change panel LED to single color. Page 22

V2.0 2013/08 Add 6pin ATX 6pin power connector, remove PTC and common mode chock Page 25

V2.1 2013/10 Add notes for serdes power and nand flash
stuff R248, R275, R299, 

V3.0 2013/12 Add 1.0V LDO for SVDD
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C293 DDR3/DDR3L MEMORY INTERFACE

DISABLE UNUSED CLKS IN S/W

DDR3_A0
DDR3_A1
DDR3_A2
DDR3_A3
DDR3_A4
DDR3_A5
DDR3_A6
DDR3_A7
DDR3_A8
DDR3_A9
DDR3_A10
DDR3_A11
DDR3_A12
DDR3_A13
DDR3_A14

DDR3_BA0
DDR3_BA1
DDR3_BA2

DDR3_DQ0
DDR3_DQ1
DDR3_DQ2
DDR3_DQ3
DDR3_DQ4
DDR3_DQ5
DDR3_DQ6
DDR3_DQ7
DDR3_DQ8
DDR3_DQ9
DDR3_DQ10
DDR3_DQ11
DDR3_DQ12
DDR3_DQ13
DDR3_DQ14
DDR3_DQ15
DDR3_DQ16
DDR3_DQ17
DDR3_DQ18
DDR3_DQ19
DDR3_DQ20
DDR3_DQ21
DDR3_DQ22
DDR3_DQ23
DDR3_DQ24
DDR3_DQ25
DDR3_DQ26
DDR3_DQ27
DDR3_DQ28
DDR3_DQ29
DDR3_DQ30
DDR3_DQ31

DDR3_A15

MDIC1
MDIC0

SOC_MVREF

DDR3_ECC0
DDR3_ECC1
DDR3_ECC2
DDR3_ECC3
DDR3_ECC4
DDR3_ECC5
DDR3_ECC6
DDR3_ECC7

GVDD

GVDD

DDR3_A[0..15] 4,5,6

DDR3_BA[0..2] 4,5,6

DDR3_RAS_N 4,5,6
DDR3_CAS_N 4,5,6

DDR3_WE_N 4,5,6

DDR3_ODT0 4,5,6

DDR3_DQ[0..31]4,5

DDR3_DM0 4
DDR3_DM1 4
DDR3_DM2 5
DDR3_DM3 5

DDR3_ODT1 4,5,6

DDR3_DQS0_P 4
DDR3_DQS0_N 4

DDR3_DQS1_N 4
DDR3_DQS1_P 4

DDR3_DQS2_P 5
DDR3_DQS2_N 5

DDR3_DQS3_N 5
DDR3_DQS3_P 5

DDR3_CLK_P4,5,6
DDR3_CLK_N4,5,6

DDR3_CKE04,5,6
DDR3_CKE14,5,6

DDR3_CS0_N4,5,6
DDR3_CS1_N4,5,6

DDR3_ECC[0..7] 6

DDR3_DQS8_P 6
DDR3_DQS8_N 6

DDR3_DM8 6
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DDR3/DDR3L MEMORY CHIP 1

DIFF PAIR

DIFF PAIR

DIFF PAIR

DDR3_DQ0
DDR3_DQ2
DDR3_DQ6
DDR3_DQ3
DDR3_DQ4
DDR3_DQ5
DDR3_DQ1
DDR3_DQ7

DDR3_A0
DDR3_A1
DDR3_A2
DDR3_A3
DDR3_A4
DDR3_A5
DDR3_A6
DDR3_A7
DDR3_A8
DDR3_A9
DDR3_A10
DDR3_A11
DDR3_A12
DDR3_A13
DDR3_A14

DDR3_BA0
DDR3_BA1
DDR3_BA2

DDR3_A15

CHIP1_ZQ1
CHIP1_ZQ0

DDR3_DQ15
DDR3_DQ12
DDR3_DQ11
DDR3_DQ8
DDR3_DQ13
DDR3_DQ10
DDR3_DQ9
DDR3_DQ14

MVREF

GVDDMVREF

GVDD

DDR3_DQ[0..31] 3,5DDR3_A[0..15]3,5,6

DDR3_BA[0..2]3,5,6

DDR3_CLK_P3,5,6
DDR3_CLK_N3,5,6

DDR3_DQS0_P3
DDR3_DQS0_N3

DDR3_CS0_N3,5,6

DDR3_RST_N5,6,22

DDR3_CKE03,5,6

DDR3_ODT03,5,6

DDR3_RAS_N3,5,6
DDR3_CAS_N3,5,6
DDR3_WE_N3,5,6
DDR3_DM03

DDR3_CKE13,5,6

DDR3_ODT13,5,6

DDR3_CS1_N3,5,6

DDR3_DQS1_P3
DDR3_DQS1_N3

DDR3_DM13
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C12
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C14
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U46

MT41J128M16HA-15E
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CLK
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VSS
M1

VSS
B3

VSSQ
B1

VSSQ
G1

VSSQ
E2VSSQ
D8
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J1

CS1
L1

A13
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G3

UDQS
C7

UDQS
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RESET
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L8
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H1

VDD
R1

VDD
R9

VDD
N9

VSS
G8

VSS
M9

VSS
P9

VSS
A9

VSS
J8

VSS
E1

VSS
T9

VDD
K2

VSSQ
B9

DQ8
D7

DQ9
C3

DQ10
C8

DQ11
C2

DQ12
A7

DQ13
A2

DQ14
B8

DQ15
A3

VDDQ
H2

VDDQ
A8

VDDQ
C9

VDDQ
E9

VDDQ
H9

VSSQ
E8

VSSQ
G9

VSSQ
F9

VSSQ
D1

A15
M7

ZQ1
L9

A14
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CKE1
J9
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DDR3/DDR3L MEMORY CHIP 2

DIFF PAIR

DIFF PAIR

DIFF PAIR

DDR3_A0
DDR3_A1
DDR3_A2
DDR3_A3
DDR3_A4
DDR3_A5
DDR3_A6
DDR3_A7
DDR3_A8
DDR3_A9
DDR3_A10
DDR3_A11
DDR3_A12
DDR3_A13
DDR3_A14

DDR3_BA0
DDR3_BA1
DDR3_BA2

DDR3_A15

CHIP2_ZQ1
CHIP2_ZQ0

DDR3_DQ23
DDR3_DQ17
DDR3_DQ18
DDR3_DQ21
DDR3_DQ19
DDR3_DQ16
DDR3_DQ22
DDR3_DQ20
DDR3_DQ30
DDR3_DQ28
DDR3_DQ26
DDR3_DQ24
DDR3_DQ31
DDR3_DQ27
DDR3_DQ29
DDR3_DQ25

MVREF

GVDDMVREF

GVDD

DDR3_DQ[0..31] 3,4DDR3_A[0..15]3,4,6

DDR3_BA[0..2]3,4,6

DDR3_CLK_P3,4,6
DDR3_CLK_N3,4,6

DDR3_DQS2_P3
DDR3_DQS2_N3

DDR3_CS0_N3,4,6

DDR3_RST_N4,6,22

DDR3_CKE03,4,6

DDR3_ODT03,4,6

DDR3_RAS_N3,4,6
DDR3_CAS_N3,4,6
DDR3_WE_N3,4,6
DDR3_DM23

DDR3_CKE13,4,6

DDR3_ODT13,4,6

DDR3_CS1_N3,4,6

DDR3_DQS3_P3
DDR3_DQS3_N3

DDR3_DM33
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10uF
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0.1uF

C589

0.1uF

C585

0.1uF

C593

0.1uF

R598

240,1%

C592

0.1uF

C579

0.1uF

C580

10uF

R597

240,1%

C587

0.1uF

C588

0.1uF

C586

0.1uF

C584

0.1uF

C590

0.1uF

U53

MT41J128M16HA-15E
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G7
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H8
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P3
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P2
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CLK
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M8
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CKE0
K9
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K1
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VSS
M1

VSS
B3

VSSQ
B1

VSSQ
G1

VSSQ
E2VSSQ
D8

ODT1
J1

CS1
L1

A13
T3

LDQS
G3

UDQS
C7

UDQS
B7

RESET
T2 ZQ0

L8

VREFDQ
H1

VDD
R1

VDD
R9

VDD
N9

VSS
G8

VSS
M9

VSS
P9

VSS
A9

VSS
J8

VSS
E1

VSS
T9

VDD
K2

VSSQ
B9

DQ8
D7

DQ9
C3

DQ10
C8

DQ11
C2

DQ12
A7

DQ13
A2

DQ14
B8

DQ15
A3

VDDQ
H2

VDDQ
A8

VDDQ
C9

VDDQ
E9

VDDQ
H9

VSSQ
E8

VSSQ
G9

VSSQ
F9

VSSQ
D1

A15
M7

ZQ1
L9

A14
T7

CKE1
J9

C582

0.1uF

C578

0.1uF

C591

0.1uF



1

1

2

2

3

3

4

4

5

5

A A

B B

C C

D D

DDR3/DDR3L MEMORY ECC CHIP

DIFF PAIR

Place termination resistors on the address/command/control
and clock groups after the last DDR3 chip

DIFF PAIR

DDR3_A0
DDR3_A1
DDR3_A2
DDR3_A3
DDR3_A4
DDR3_A5
DDR3_A6
DDR3_A7
DDR3_A8
DDR3_A9
DDR3_A10
DDR3_A11
DDR3_A12
DDR3_A13
DDR3_A14

DDR3_BA0
DDR3_BA1
DDR3_BA2

DDR3_A15

DDR3_A0
DDR3_A1
DDR3_A2
DDR3_A3
DDR3_A4
DDR3_A5
DDR3_A6
DDR3_A7
DDR3_A8
DDR3_A9
DDR3_A10
DDR3_A11
DDR3_A12
DDR3_A13
DDR3_A14
DDR3_A15
DDR3_BA0
DDR3_BA1
DDR3_BA2

DDR3_CLK_P
DDR3_CLK_N

CHIP3_ZQ1
CHIP3_ZQ0

DDR3_ECC1
DDR3_ECC7
DDR3_ECC6
DDR3_ECC5
DDR3_ECC3
DDR3_ECC0
DDR3_ECC2
DDR3_ECC4

MVREF

GVDDMVREF

VTT

VTT

GVDD

GVDD

GVDD

GVDD

DDR3_A[0..15]3,4,5

DDR3_BA[0..2]3,4,5

DDR3_CLK_P3,4,5
DDR3_CLK_N3,4,5

DDR3_CS0_N3,4,5

DDR3_RST_N4,5,22

DDR3_CKE03,4,5

DDR3_ODT03,4,5
DDR3_CKE13,4,5

DDR3_ODT13,4,5

DDR3_RAS_N3,4,5
DDR3_CAS_N3,4,5
DDR3_WE_N3,4,5

DDR3_CS1_N3,4,5

DDR3_ECC[0..7] 3

DDR3_DQS8_P3
DDR3_DQS8_N3

DDR3_DM83
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R12

1K

R20

47

C95

0.1uF

C71

0.1uF

R33 47

C79

0.01uF

R21

47

R24

240,1%

C76

0.01uF

R32 47

C80

0.01uF

R44 47

R14

47

C69

10uF

C81

0.01uF

C86

10uF

R35 47

R45 47

C75

0.1uF

R19

47

R42 47

C73

0.1uF

C89

0.1uF

R574 180

C68

10uF

R15

47

C85

10uF

R29 47

R16

47

R25 47

R30 47

C91

0.1uF

C87

0.1uF

R26 47

C77

0.01uF

R28 47

R22 NC,100

C82 0.1uF

C94

0.1uF

C98

0.1uF

R13

47 U47

MT41J128M16HA-15E

A0
N3

A1
P7

A10_AP
L7

A11
R7

A12_BC
N7

DQ0
E3

DQ1
F7

LDQS
F3

VDD
N1

VDD
B2

VDD
K8

VDD
D9

VDD
G7

VDDQ
A1

VDDQ
F1

VDDQ
C1

VDDQ
D2

DQ2
F2

DQ3
F8

DQ4
H3

DQ5
H8

DQ6
G2

DQ7
H7

A2
P3

A3
N2

A4
P8

A5
P2

A6
R8

A7
R2

A8
T8

A9
R3

BA0
M2

BA1
N8

BA2
M3

CLK
K7 CLK
J7

VREFCA
M8

CAS
K3

CKE0
K9

LDM
E7

ODT0
K1

RAS
J3

UDM
D3

WE
L3

CS0
L2

VSS
P1

VSS
T1

VSS
J2

VSS
M1

VSS
B3

VSSQ
B1

VSSQ
G1

VSSQ
E2VSSQ
D8

ODT1
J1

CS1
L1

A13
T3

LDQS
G3

UDQS
C7

UDQS
B7

RESET
T2 ZQ0

L8

VREFDQ
H1

VDD
R1

VDD
R9

VDD
N9

VSS
G8

VSS
M9

VSS
P9

VSS
A9

VSS
J8

VSS
E1

VSS
T9

VDD
K2

VSSQ
B9

DQ8
D7

DQ9
C3

DQ10
C8

DQ11
C2

DQ12
A7

DQ13
A2

DQ14
B8

DQ15
A3

VDDQ
H2

VDDQ
A8

VDDQ
C9

VDDQ
E9

VDDQ
H9

VSSQ
E8

VSSQ
G9

VSSQ
F9

VSSQ
D1

A15
M7

ZQ1
L9

A14
T7

CKE1
J9

R38 47

C70

0.1uF

R39 47

R34 47

R41 47

R27 47

C83

0.1uF

R572 180

C96

0.1uF

R43 47

C90

0.1uF
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C293 IFC INTERFACE

IFC CLOCK TO CPLD

IFC_AD0
IFC_AD1
IFC_AD2
IFC_AD3
IFC_AD4
IFC_AD5
IFC_AD6
IFC_AD7
IFC_AD8
IFC_AD9
IFC_AD10
IFC_AD11
IFC_AD12
IFC_AD13
IFC_AD14
IFC_AD15

U_IFC_A14

U_IFC_A11
U_IFC_A12

U_IFC_A15

U_IFC_A13

U_IFC_A9
U_IFC_A8

U_IFC_A10

U_IFC_A1

U_IFC_A5

U_IFC_A3
U_IFC_A2

U_IFC_A0

U_IFC_A7
U_IFC_A6

U_IFC_A4

IFC_A25
IFC_A26
IFC_A27

IFC_A16
IFC_A17
IFC_A18
IFC_A19
IFC_A20
IFC_A21
IFC_A22
IFC_A23
IFC_A24

IFC_PERR_N

IFC_AD0
IFC_AD1
IFC_AD2
IFC_AD3
IFC_AD4
IFC_AD5
IFC_AD6
IFC_AD7

IFC_AD8
IFC_AD9
IFC_AD10
IFC_AD11
IFC_AD12
IFC_AD13
IFC_AD14
IFC_AD15

IFC_A0
IFC_A1
IFC_A2
IFC_A3
IFC_A4
IFC_A5
IFC_A6
IFC_A7

IFC_A8
IFC_A9
IFC_A10
IFC_A11
IFC_A12
IFC_A13
IFC_A14
IFC_A15

3V3
3V3

3V3 3V3 3V3 3V3 3V3 3V3

IFC_AD[0..15]8,18,22

IFC_A[0..15] 8

IFC_A[16..27] 8,18,22

IFC_CLK22

IFC_PAR018
IFC_PAR118,22

IFC_TE18

CPLD_CS_N 22

IFC_CS0_N 22
IFC_CS1_N 22

IFC_OE_N 8,18,22

IFC_WE_N 8,18,22

IFC_AVD 8,18,22

IFC_CLE 8,18,22
IFC_BCTL 18

IFC_WP_N 8,18

IFC_RB0_N 22
IFC_RB1_N 22
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33RP1-3 3 6

33RP4-3 3 6

33RP1-1 1 8

C101

0.1uF

R51

4.7K

33RP1-4 4 5

R48

4.7K
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IFC

C290_BGA_780P

U41D

IFC_AD00
P28

IFC_AD01
P26

IFC_AD02
P27

IFC_AD03
L24

IFC_AD04
L25

IFC_AD05
L26

IFC_AD06
L27

IFC_AD07
L28

IFC_AD08
M24

IFC_AD09
M26

IFC_AD10
M27

IFC_AD11
M28

IFC_AD12
N25

IFC_AD13
N26

IFC_AD14
N28

IFC_AD15
P25

IFC_A16
U28

IFC_A17
R25

IFC_A18
R26

IFC_A19
R27

IFC_A20
R28

IFC_A21
T24

IFC_A22
T25

IFC_A23
T26

IFC_A24
T28

IFC_AVD
W28

IFC_BCTL
AB25

IFC_CLE
Y26

IFC_CLK0
AC28

IFC_CS0_B
V24

IFC_CS1_B
V25

IFC_OE_B
Y28

IFC_RB0_B
AA27

IFC_WE0_B
Y24

IFC_WP0_B
Y27

IFC_A25
U24

IFC_A26
U26

IFC_CS2_B
V26

IFC_A27
U27

IFC_CLK1
AC27

IFC_RB1_B
AA28

IFC_PAR0
AA26

IFC_PAR1
AA24

IFC_PERR_B
AB28

IFC_CS3_B
V27

IFC_CS4_B
V28

IFC_CS5_B
W24

IFC_CS6_B
W25

IFC_CS7_B
W26

IFC_TE
AB26

R50

4.7K

33RP1-2 2 7

33RP2-3 3 6
33RP2-4 4 5

R58 10

33RP2-2 2 7

U7

SN74LVC16373ADGGR

1Q1
2

1Q2
3

1Q3
5

1Q4
6

1Q5
8

1Q6
9

1Q7
11

1Q8
12

1D1
47

1D2
46

1D3
44

1D4
43

1D5
41

1D6
40

1D7
38

1D8
37

2D1
36

2D2
35

2D3
33

2D4
32

2D5
30

2D6
29

2D7
27

2D8
26

LE1
48

OE1
1

LE2
25

OE2
24

2Q1
13

2Q2
14

2Q3
16

2Q4
17

2Q5
19

2Q6
20

2Q7
22

2Q8
23

GND
4

GND
10

GND
15

GND
21

GND
28

GND
45GND
39GND
34VCC

7

VCC
18

VCC
31

VCC
42

33RP2-1 1 8

33RP3-2 2 7

C102

0.1uF

33RP3-4 4 5

R46

4.7K

33RP3-1 1 8

C99

0.1uF

33RP3-3 3 6

33RP4-1 1 8

R49

4.7K

C100

0.1uF

33RP4-2 2 7

33RP4-4 4 5

R47

4.7K
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NOR FLASH and NAND FLASH MEMORY

64MB 16-BIT NOR FLASH
128MB 8-BIT NAND FLASH

NOR flash bank selection
 is controled by switch and CPLD

Compable with other NAND flash

Please consult the latest hardware specification 
for the latest support of page size

IFC_A25
IFC_A26

IFC_A16
IFC_A17
IFC_A18
IFC_A19
IFC_A20
IFC_A21
IFC_A22
IFC_A23
IFC_A24

IFC_A4
IFC_A5
IFC_A6
IFC_A7
IFC_A8
IFC_A9
IFC_A10
IFC_A11
IFC_A12
IFC_A13
IFC_A14
IFC_A15

IFC_AD0

IFC_AD0

NOR_A23

IFC_A3

IFC_AD1
IFC_AD2
IFC_AD3
IFC_AD4
IFC_AD5
IFC_AD6
IFC_AD7
IFC_AD8
IFC_AD9
IFC_AD10
IFC_AD11
IFC_AD12
IFC_AD13
IFC_AD14
IFC_AD15

IFC_AD1
IFC_AD2
IFC_AD3
IFC_AD4
IFC_AD5
IFC_AD6
IFC_AD7

IFC_A2

NOR_A24

3V3

3V3

3V3

3V3

3V3
3V3

3V3

3V3

3V3

3V3

3V3

3V3

3V3

3V3

3V3

NOR_CS_N22

IFC_A[0..27]7,18,22

NOR_RST_N22

IFC_AD[0..15] 7,8,18,22
IFC_AD[0..15] 7,8,18,22

NAND_RB_N 22

NAND_CS_N22

IFC_WP_N7,18

IFC_CLE7,18,22
IFC_AVD7,18,22

IFC_WE_N7,8,18,22
IFC_OE_N7,8,18,22

FBANK_SEL218,22

IFC_OE_N8,18,22
IFC_WE_N8,18,22

FBANK_SEL118,22
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C109

0.1uF

C107

0.1uF

R67

4.7K

S29GL512S10TFI01

U8

A0
31

A1
26

A2
25

A3
24

A4
23

A5
22

A6
21

A7
20

A8
10

A9
9

A10
8

A11
7

A12
6

A13
5

A14
4

A15
3

A16
54

A17
19

A18
18

A19
11

A20
12

A21
15

A22
2

A23
1

A24
56

CE
32

RESET
14

VIO
29

WE
13 OE
34

BYTE
53

WP/ACC
16

NC4
55

VCC
43

NC2
28NC1
27

DQ0
35

DQ1
37

DQ2
39

DQ3
41

DQ4
44

DQ5
46

DQ6
48

DQ7
50

DQ8
36

DQ9
38

DQ10
40

DQ11
42

DQ12
45

DQ13
47

DQ14
49

DQ15/A-1
51

RDY/BUSY
17

GND
33

GND
52

NC3
30

R61

4.7K

R60

4.7K

R426 4.7K

R62

4.7K

C555

0.1uF

U9

K9GBG08U0A-SCB

R/B
7

RE
8

CE
9

NC10
10

NC11
11

GND
13

CLE
16

ALE
17

WE
18

WP
19

GND
36

IO0
29

IO1
30

IO2
31

IO3
32

IO4
41

IO5
42

IO6
43

IO7
44

NC24
24

NC25
25

NC26
26

NC27
27

NC28
28

NC1
1

NC2
2

NC3
3

NC4
4

NC5
5

NC6
6

NC14
14

NC15
15

NC20
20

NC21
21

NC22
22

NC23
23

NC33
33

NC34
34

NC35
35

NC38
38

NC39
39

NC40
40

NC45
45

NC46
46

NC47
47

NC48
48

VCC
12

VCC
37

R65 0

R638 4.7K

R64

4.7K

C106

1uFU10

SN74LVC1G86DBVR

I0
1

I1
2 O

4VCC
5

GND
3

U42

SN74LVC1G86DBVR

I0
1

I1
2 O

4VCC
5

GND
3

C108

0.1uF
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C293 SERDES and TSEC 1&2 INTERFACE

P1010: cfg_60x

De-populate R96 and R97 
when the P1010 interposer is used with the Card.
Populate when R96 & R97 when C290 is used.

SD_IMP_CAL_TX
SD_IMP_CAL_RX

SD_TX0_P
SD_TX0_N

SD_TX1_P
SD_TX1_N

SD_TX2_P
SD_TX2_N

SD_TX3_P
SD_TX3_N

SD_IMP_CAL_RX
SD_IMP_CAL_TX

TSEC1_RXD0
TSEC1_RXD1
TSEC1_RXD2
TSEC1_RXD3

TSEC1_TXD0
TSEC1_TXD1
TSEC1_TXD2
TSEC1_TXD3

TSEC2_TXD0
TSEC2_TXD1
TSEC2_TXD2
TSEC2_TXD3

TSEC2_RXD0
TSEC2_RXD1
TSEC2_RXD2
TSEC2_RXD3

DMA_DREQ0_N
DMA_DREQ1_N

ASLEEP

IRQ4_N

1V0_SD_AVDD

1V0_SD_AGND

1V0_SVDD 1V5_XVDD

2V5

3V3 3V3 3V3

3V3

3V33V3

1V0_SVDD

2V5

3V3

PEX_RX0_P10
PEX_RX0_N10

PEX_RX1_N10
PEX_RX1_P10

PEX_RX2_N10
PEX_RX2_P10

PEX_RX3_P10
PEX_RX3_N10

PEX_TX0_P10
PEX_TX0_N10

PEX_TX1_P10
PEX_TX1_N10

PEX_TX2_P10

PEX_TX3_P10

PEX_TX2_N10

PEX_TX3_N10

TSEC1_RXD[0..3]11

TSEC1_RXDV11
TSEC1_RXCLK11

TSEC1_REFCLK23

TSEC1_TXD[0..3]11,18

TSEC1_TXEN11

TSEC1_GTXCLK11

EC_MDIO11,13
EC_MDC11,13,18

TSEC2_TXEN 13

TSEC2_TXD[0..3] 13,18

TSEC2_GTXCLK 13

TSEC2_RXD[0..3] 13

TSEC2_RXDV 13
TSEC2_RXCLK 13

TSEC2_REFCLK 23

1588_PULSE_OUT 18,22

1588_ALARM_OUT 18
1588_CLK_OUT 18,22

DMA_DACK0_N 22

DMA_DDONE0_N 18,22
GE1_INT_N11
GE2_INT_N13
CPLD_INT_N22

ALERT_N17,28

IRQ_OUT_N18

LP_TMP_DET_N25
WDI 17,22

CKSTP_OUT_N 15,18,22
CKSTP_IN_N 15ASLEEP18

PEX_REFCLK_P10
PEX_REFCLK_N10

SD_REFCLK_P23

SD_REFCLK_N23
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TSEC

U41H

C290_BGA_780P

TSEC2_GTX_CLK
D1

TSEC2_GTX_CLK125
A3

TSEC2_RX_CLK
D4

TSEC2_RX_CTL
F4

TSEC2_TX_CTL
B3

TSEC2_RXD0
D3

TSEC2_RXD1
E4

TSEC2_RXD2
E3

TSEC2_RXD3
F5

TSEC2_TXD0
C3

TSEC2_TXD1
B2

TSEC2_TXD2
C2

TSEC2_TXD3
C1

TSEC_1588_CLK_OUT
F1

TSEC_1588_PULSE_OUT
E1

TSEC1_GTX_CLK
C5

TSEC1_GTX_CLK125
C7

TSEC1_RX_CLK
F7

TSEC1_RX_CTL
D5

TSEC1_TX_CTL
C6

TSEC1_RXD0
E7

TSEC1_RXD1
F6

TSEC1_RXD2
E6

TSEC1_RXD3
D6

TSEC1_TXD0
A6

TSEC1_TXD1
B6

TSEC1_TXD2
B5

TSEC1_TXD3
A5

EMI_MDC
C4

EMI_MDIO
A4

TSEC_1588_CLK_IN
F3

TSEC_1588_TRIG_IN
F2

TSEC_1588_ALARM_OUT
E2

R97

200,1%

R93

4.7K

R85 10

C118 NC,10pF

R94

4.7K

D1

LED-GRN

12

R73 10

R98

NC,200,1%
C302

2.2uF

R175

4.7K

R84 10

MISC.
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C290_BGA_780P

U41A

IRQ_OUT_B
M2

ASLEEP
T6

IRQ0
M1

IRQ1
P1

IRQ2
P2

IRQ3
M3

IRQ4
P3

LP_TMP_DETECT_B
B8

SD_IMP_CAL_RX
AB11

SD_IMP_CAL_TX
AB17

SD_REF_CLK1_P
AD10

SD_REF_CLK1_N
AE10

SD_PLL1_TPA
AA11

SD_PLL1_TPD
AC11

SD_RX0_P
AG12

SD_RX1_P
AG14

CKSTP_IN_B
N5

CKSTP_OUT_B
M5

DMA_DACK0_B
R1

DMA_DACK1_B
T1

DMA_DDONE0_B
R2

DMA_DDONE1_B
U1

DMA_DREQ0_B
R3

DMA_DREQ1_B
U2

GPIO1_00
V1

GPIO1_01
V2

GPIO1_02
V3

GPIO1_03
T3

GPIO1_04
U3

GPIO1_05
V4

SD_RX2_P
AG16

SD_RX3_P
AG18

AGND_SD_PLL1
AG10

AVDD_SD_PLL1
AH10

SD_RX0_N
AH12

SD_RX1_N
AH14

SD_RX2_N
AH16

SD_RX3_N
AH18

SD_TX0_P
AD12

SD_TX0_N
AE12

SD_TX1_P
AD14

SD_TX1_N
AE14

SD_TX2_P
AD16

SD_TX2_N
AE16

SD_TX3_P
AD18

SD_TX3_N
AE18

C563

0.1uF

C303

1uF

R176

NC,4.7K

R78 10

C115 0.1uF

R75 10

R300 0

R494 4.7K

R578 0

C117 0.1uF

R76 10

R173

4.7K

C113 0.1uF

C119 NC,10pF

R99

NC,100,1%

R191 330

R299 0

R96

200,1%

R74 10

R490 1.5K

C116 0.1uF

R81 10

R87 10

U17

SN74LVC1G125DCKR
I

2 O
4OE

1
VCC

5

GND
3

R72 10

C301

2.2uF

R174

4.7K

R187 NC,0

R83 10

R298 1

C111 0.1uF

R488 10

R172

4.7K

C114 0.1uF

R82 10

C112 0.1uF

R575 0

C110 0.1uF
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PCI EXPRESS X4 INTERFACE

PCIe connector 3.3V not used
System 3.3V is powered from 12V PCIE SMBUS default not used

PEX_OUT_CLK just used for debug
PE

X_
PR

SN
T_

N

PEX_JTAG_TDO
PEX_JTAG_TDI

U_PEX_REFCLK_P
U_PEX_REFCLK_N

12V_PEX

3V3

3V3_AUX
3V3_AUX

12V_PEX

PEX_TX0_P 9
PEX_TX0_N 9

PEX_TX1_N 9
PEX_TX1_P 9

PEX_TX2_P 9
PEX_TX2_N 9

PEX_TX3_N 9
PEX_TX3_P 9

PEX_RX0_P 9
PEX_RX0_N 9

PEX_RX1_P 9
PEX_RX1_N 9

PEX_RX2_N 9
PEX_RX2_P 9

PEX_RX3_N 9
PEX_RX3_P 9

PEX_RST_N 22

I2C2_SCL 15
I2C2_SDA 15

PEX_OUT_CLK_N 23

PEX_OUT_CLK_P 23
PEX_REFCLK_P 9
PEX_REFCLK_N 9
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R100 0C121

0.1uF

C122

0.01uF

R104 0

C125

0.1uF

R102 NC,0

R580 NC,0

END OF X1

END OF X4

J1

PCIE_X4

+12V
B1

+12V
B2

+12V
A2

+12V
A3

+12V
B3

+3V3
B8

+3V3
A9

+3V3
A10

+3V3AUX
B10

JTAG5_TMS
A8JTAG4_TDO
A7JTAG3_TDI
A6JTAG2_TCK
A5JTAG1_TRST
B9

PRSNT1
A1

PRSNT2_X1
B17

RSVD1
B12

GND
B4

GND
A4

GND
B7

GND
A12

GND
B13

GND
A15

GND
B16

GND
B18

GND
A18

SMCLK
B5

SMDAT
B6

WAKE
B11

PERST
A11

REFCLK+
A13

REFCLK-
A14

PERP0
A16

PERN0
A17

PETP0
B14

PETN0
B15

PRSNT2_X4
B31

RSVD2
A19

RSVD3
B30

RSVD4
A32

GND
A20

GND
B21

GND
B22

GND
A23

GND
A24

GND
B25

GND
B26

GND
A27

GND
A28

GND
B29

GND
A31

GND
B32

PETN1
B20

PERP1
A21

PETP1
B19

PERN1
A22

PETP2
B23

PERN2
A26

PETN2
B24

PERP2
A25

PERN3
A30

PETN3
B28

PERP3
A29

PETP3
B27

C603 0.01uF

R581 NC,0

C124

1uF

R579 NC,0

R103 NC,0

R101

10K

R582 NC,0

C120

10uF

C123

10uF
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1
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Zo = 100ohm
625MHz DIFF PAIRs

10/100/1000 ETHERNET PHY (PORT 1)

5.9K Sets 2.0ns
Skew on RGMII
Clocks

PHY ADRS = 0x00

TSEC1_RXD3
TSEC1_RXD2
TSEC1_RXD1
TSEC1_RXD0

TSEC1_TXD3
TSEC1_TXD2
TSEC1_TXD1
TSEC1_TXD0

GE1_REXT

GE1_FILT

GE1_CMODE0
GE1_CMODE1
GE1_CMODE2
GE1_CMODE3
GE1_CMODE4

1V2_GE1

GE1_CMODE2

GE1_CMODE0
GE1_CMODE1

GE1_CMODE4
GE1_CMODE3

1V2A_GE1

2V5

3V3

2V5

3V3

2V5

3V3 3V33V3 3V3

3V3

3V3

2V5

GE1_MDIA_P 12

GE1_MDIA_N 12

GE1_MDIB_P 12

GE1_MDIB_N 12

GE1_MDIC_P 12

GE1_MDIC_N 12

GE1_MDID_N 12

GE1_MDID_P 12

GE1_LED_ACT 12
GE1_LED_1000 12

TSEC1_RXCLK9

TSEC1_RXD[0..3]9

TSEC1_GTXCLK9

TSEC1_TXD[0..3]9,18

GE1_INT_N9
EC_MDC9,13,18
EC_MDIO9,13

GE1_RST_N22

GE1_REFCLK23

TSEC1_RXDV9

TSEC1_TXEN9

Title

Size Document Number Rev

Date: Sheet of

Design Engineer
<Doc> A

<Title>

B

11 28Tuesday, January 07, 2014

MICETEK

Title

Size Document Number Rev

Date: Sheet of

Design Engineer
<Doc> A

<Title>

B

11 28Tuesday, January 07, 2014

MICETEK

Title

Size Document Number Rev

Date: Sheet of

Design Engineer
<Doc> A

<Title>

B

11 28Tuesday, January 07, 2014

MICETEK

R452 4.7K

R450 10K

VSC8641XKO

U37D

NTRST
11

TCK
10

TDI
6

TDO
5

TMS
9

R448 47

R444 4.7K

R427

NC,0

R429

NC,0

C528

0.1uF

R445

4.7K

R431 0

C506 NC,10pF

FB29

BLM18PG121SN1

R433

NC,0

R438

0

R442 10

C565

470pF

R434

5.9K,1%

VSC8641XKO

U37A

COL
22

RX_CLK
37

RX_DV
26

RX_ER
27

TX_CLK
39

TX_EN
54 TX_ER
49

CRS
21

GTX_CLK
40

RXD7
28

RXD6
29

RXD5
30

RXD4
31

RXD3
33

RXD2
34

RXD1
35

RXD0
36

TXVPD
91

TXVPC
89

TXVPB
86

TXVPA
84

TXVND
92

TXVNC
90

TXVNB
87

TXVNA
85

TXD7
41

TXD6
42

TXD5
43

TXD4
44

TXD3
45

TXD2
46

TXD1
47

TXD0
48

LED0
65

LED1
64

LED2
63

LED3
62

R435

2.26K,1%

C516

0.1uF

R449 10K

C523

1uF

R437

2.26K,1%

C527

0.1uF

C515

10uF

C524

10uF

R432 0

R447 2K,1%

R443 100

R439

8.25K,1%

C512

0.1uF

C594

0.1uF

R446

15

R453

4.7K

R428

NC,0

R436 0

C517

0.1uF

C564

470pF

R430

NC,12.1K,1%

R509

4.7K

C525

0.1uF

C521

1000pF

C513

0.1uF

R440 0

C518

0.1uF

C526

0.1uF

C507

10uF

VSC8641XKO

U37C

CMODE0
56

CMODE1
57

CMODE2
58

CMODE3
59

CMODE4
60

REF_FILT
80

REF_REXT
81

REG_EN
67

EECLK
14

EEDAT
13

NSRESET
50

OSCEN/CLKOUT
66

MDC
17 MDINT
16

MDIO
18

NRESET
12

NC1
1

NC2
2

NC3
24

NC4
51

NC5
52

NC6
72

NC7
73

NC8
74

NC9
75

NC10
76

NC11
77

NC12
78

NC13
79

NC14
96

NC15
97

NC16
98

NC17
99

NC18
100

PLLMODE
71

XTAL1/REFCLK
95

XTAL2
94

VSC8641XKO

U37B

VDD12
7

VDD12
8

VDD12
19

VDD12
20

VDD12
55

VDD12A
83

VDDIOMICRO
15

VDDREG
68

VSS
25

VDD33
3

VDD33
4

VDD33
61

VDD33
82

VDD33
88

VDD33
93

REG_OUT
69

REG_OUT
70

VDDIOMAC
23

VDDIOMAC
32

VDDIOMAC
38

VDDIOMAC
53

EPAD
101

C514

0.1uF

C510

0.1uF

L7

4.7uH

R441 0

R451 4.7K

C508

10uF

C522

1uF

C520 1uF

C519

0.1uF

C511

0.1uF

C509

0.1uF
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10/100/1000 ETHERNET MAGNETICS and RJ45 CONNECTOR (PORT 1)

For Gigabit Ethernet protection, place close to magnetics

GE1_MDXB_N

GE1_MDXC_P

GE1_MDXD_N

GE1_MDXD_P

GE1_MDXC_N

GE1_MDXB_P

GE1_MDXA_N

GE1_MDXA_P

GE1_MDIA_P

GE1_MDIA_N

GE1_MDIB_P

GE1_MDIB_N

GE1_MDIC_P

GE1_MDIC_N

GE1_MDID_P

GE1_MDID_N

3V3

GE1_MDIA_P11

GE1_MDIA_N11

GE1_MDIB_P11

GE1_MDIB_N11

GE1_MDIC_N11

GE1_MDIC_P11

GE1_MDID_P11

GE1_MDID_N11

GE1_LED_100011

GE1_LED_ACT11
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R133 75

U12

SRV05-4.TCT

1

2

3 4

5

6

R134

330

R136 75

U13

SRV05-4.TCT

1

2

3 4

5

6

R135 75

C146 0.1uF

C151 1000pF,2kV

T1

GST5009LF

1

2

3

4

5

6

7

8

9

10

11

12 13

14

15

16

17

18

19

20

21

22

23

24

FB4

BLM18BD601SN1

FB5 BLM18BD601SN1

C148 0.1uF

J2A

RJ45_LED_2

A1
A2
A3
A4
A5
A6
A7
A8

A9

A10

A11

A12

25

C150 1000pF,2kV

R137

330

C152 1000pF,2kV

FB6 BLM18BD601SN1

C147 0.1uF

R138 75C149 0.1uF
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C C

B B

A A

Zo = 100ohm
625MHz DIFF PAIRs

10/100/1000 ETHERNET PHY (PORT 2)

5.9K Sets 2.0ns
Skew on RGMII
Clocks

PHY ADRS = 0x02

TSEC2_RXD3
TSEC2_RXD2
TSEC2_RXD1
TSEC2_RXD0

TSEC2_TXD3
TSEC2_TXD2
TSEC2_TXD1
TSEC2_TXD0

GE2_REXT

GE2_FILT

GE2_CMODE0

1V2_GE2

GE2_CMODE2

GE2_CMODE0
GE2_CMODE1

GE2_CMODE4
GE2_CMODE3

GE2_CMODE1
GE2_CMODE2
GE2_CMODE3
GE2_CMODE4

1V2A_GE2

2V5

3V3

2V5

3V3

2V5

3V3 3V33V3 3V3

3V3

3V3

2V5

GE2_MDIA_P 14

GE2_MDIA_N 14

GE2_MDIB_P 14

GE2_MDIB_N 14

GE2_MDIC_P 14

GE2_MDIC_N 14

GE2_MDID_N 14

GE2_MDID_P 14

GE2_LED_ACT 14
GE2_LED_1000 14

TSEC2_RXCLK9

TSEC2_RXD[0..3]9

TSEC2_GTXCLK9

TSEC2_TXD[0..3]9,18

GE2_INT_N9
EC_MDC9,11,18
EC_MDIO9,11

GE2_RST_N22

GE2_REFCLK23

TSEC2_RXDV9

TSEC2_TXEN9
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R475 47

C535

0.1uF

VSC8641XKO

U38D

NTRST
11

TCK
10

TDI
6

TDO
5

TMS
9

R460 0

C546

1uF

R468 0

R510

4.7K

R479 4.7K
R478 4.7K

C551

0.1uF

C533

0.1uF

R465

NC,0

C538

10uF

C544

1000pF

C550

0.1uF

C539

0.1uF

R462

2.26K,1%

VSC8641XKO

U38B

VDD12
7

VDD12
8

VDD12
19

VDD12
20

VDD12
55

VDD12A
83

VDDIOMICRO
15

VDDREG
68

VSS
25

VDD33
3

VDD33
4

VDD33
61

VDD33
82

VDD33
88

VDD33
93

REG_OUT
69

REG_OUT
70

VDDIOMAC
23

VDDIOMAC
32

VDDIOMAC
38

VDDIOMAC
53

EPAD
101

C536

0.1uF

R464

5.9K,1%

R472

4.7K

R456

NC,0

R467 0
R461 0

C537

0.1uF

R471 4.7K

R458

8.25K,1%

C531

10uF

C595

0.1uF

C532

0.1uF

VSC8641XKO

U38A

COL
22

RX_CLK
37

RX_DV
26

RX_ER
27

TX_CLK
39

TX_EN
54 TX_ER
49

CRS
21

GTX_CLK
40

RXD7
28

RXD6
29

RXD5
30

RXD4
31

RXD3
33

RXD2
34

RXD1
35

RXD0
36

TXVPD
91

TXVPC
89

TXVPB
86

TXVPA
84

TXVND
92

TXVNC
90

TXVNB
87

TXVNA
85

TXD7
41

TXD6
42

TXD5
43

TXD4
44

TXD3
45

TXD2
46

TXD1
47

TXD0
48

LED0
65

LED1
64

LED2
63

LED3
62

C548

0.1uF

C540

0.1uF

C541

0.1uF

R457

NC,0

R474 2K,1%

R463

0

FB30

BLM18PG121SN1

C566

470pF

R480

4.7K

R455 0

R454

NC,0

VSC8641XKO

U38C

CMODE0
56

CMODE1
57

CMODE2
58

CMODE3
59

CMODE4
60

REF_FILT
80

REF_REXT
81

REG_EN
67

EECLK
14

EEDAT
13

NSRESET
50

OSCEN/CLKOUT
66

MDC
17 MDINT
16

MDIO
18

NRESET
12

NC1
1

NC2
2

NC3
24

NC4
51

NC5
52

NC6
72

NC7
73

NC8
74

NC9
75

NC10
76

NC11
77

NC12
78

NC13
79

NC14
96

NC15
97

NC16
98

NC17
99

NC18
100

PLLMODE
71

XTAL1/REFCLK
95

XTAL2
94

C567

470pF

C545

1uF

C530

10uF

R469 10

C542

0.1uF

C549

0.1uF

C534

0.1uF

R477 10K

R470 100

C543 1uF

C529 NC,10pF

C547

10uF

L8

4.7uH

R466

2.26K,1%

R476 10K

R473

15

R459

NC,12.1K,1%
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10/100/1000 ETHERNET MAGNETICS and RJ45 CONNECTOR (PORT 2)

For Gigabit Ethernet protection, place close to magnetics

GE2_MDXB_N

GE2_MDXC_P

GE2_MDXD_N

GE2_MDXD_P

GE2_MDXC_N

GE2_MDXB_P

GE2_MDXA_N

GE2_MDXA_P

GE2_MDIA_P

GE2_MDIA_N

GE2_MDIB_P

GE2_MDIB_N

GE2_MDIC_P

GE2_MDIC_N

GE2_MDID_P

GE2_MDID_N

3V3

GE2_MDIA_P13

GE2_MDIA_N13

GE2_MDIB_P13

GE2_MDIB_N13

GE2_MDIC_N13

GE2_MDIC_P13

GE2_MDID_P13

GE2_MDID_N13

GE2_LED_100013

GE2_LED_ACT13
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C173 0.1uF

R166 75C175 0.1uF R167

330

C177 1000pF,2kV

U15

SRV05-4.TCT

1

2

3 4

5

6

R164

330

R168 75

T2

GST5009LF

1

2

3

4

5

6

7

8

9

10

11

12 13

14

15

16

17

18

19

20

21

22

23

24 R163 75

C178 1000pF,2kV

FB11 BLM18BD601SN1

J2B

RJ45_LED_2

B1
B2
B3
B4
B5
B6
B7
B8

B9

B10

B11

B12

26

FB10

BLM18BD601SN1

C176 0.1uF

C179 1000pF,2kV

U16

SRV05-4.TCT

1

2

3 4

5

6

FB12 BLM18BD601SN1

C174 0.1uF R165 75
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COP CONNNECTOR

CONFIG SDHC PINS AS GPIO OUTPUT

C293 MISC

UART1_CTS_N
UART1_RXD

RTC_REFCLK

CPU_TDI

CPU_TMS

CPU_TCK
CPU_TDO

CPU_TDO
CPU_TDI

CPU_TCK
CPU_TMS

SCAN_MODE_N
TMP_DETECT_N

3V3

3V3 3V3
3V3

3V3

3V3

3V3 3V33V33V3 3V3 3V33V3 3V3

UART0_RXD16
UART0_CTS_N16

UART0_TXD16,18,22

UART0_RTS_N16,18,22

UART1_TXD18

UART1_RTS_N18,22

SYS_REFCLK23

DDR_REFCLK23

SPI_MISO17
SPI_MOSI17

SPI_CS0_N17

SPI_CLK17

I2C2_SCL 10
I2C2_SDA 10

I2C1_SDA 17,24
I2C1_SCL 17,24

COP_SRST_N22
COP_HRST_N22

COP_TRST_N 22

CPU_TRST_N 22

TEST_SEL_N 18,22

HRESET_N 22
HRESET_REQ_N 18,22

READY 18,22

TEMP_ANODE 17
TEMP_CATHODE 17

CKSTP_OUT_N9,18,22

CKSTP_IN_N 9
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R178

4.7K

R200 10KR202

10K

R170

4.7K

R203

10K

R192

4.7K

R188

4.7K

R171

4.7K

R609 4.7K

R169

4.7K

R570

4.7K

R201 10K

R571

4.7K

R205 10

R179

4.7K

9 OF 10

U41I

C290_BGA_780P

SDHC_CLK
G4

SDHC_CMD
J5

SDHC_DAT0
H3

SDHC_DAT1
H5

SDHC_DAT2
J3

SDHC_DAT3
J4

SDHC_WP
G5

SDHC_CD_B
G3

R177

4.7K

R194 1K

R204 10K

R208 10K

J3

HTST-108-01-L-DV

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

1615

R207 10KR206 10K

3 OF 10

UART
SPI

MISC

C290_BGA_780P

U41C

TEST_SEL_B
AH8

RTC
P5

SPI_CLK
J23

SPI_CS0_B
J24

SPI_MISO
K23

SPI_MOSI
J25

SYSCLK
N1

UART1_CTS_B
J2

UART2_CTS_B
L1

UART1_RTS_B
H1

UART2_RTS_B
L2

UART1_SIN
G1

UART2_SIN
J1

UART1_SOUT
H2

UART2_SOUT
K1

HRESET_B
M4

HRESET_REQ_B
N4

IIC1_SCL
K3

IIC1_SDA
K4

SCAN_MODE_B
AG8

TCK
U5

TDI
T5

TDO
R4

TD_ANODE
W3

TD_CATHODE
W1

TMS
T4TRST_B
R5

DDRCLK
L3

TMP_DETECT_B
AF8

READY
N3

IIC2_SCL
K5

IIC2_SDA
L5

D1_CLK_OUT
D22

R185 10
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DUART INTERFACE

For RS232 ESD protection, place close to RJ45 connector

RS232_RXD0

RS232_TXD0

RS232_RTS0_N

RS232_CTS0_N

RS232_CTS0_N RS232_RXD0

RS232_TXD0

RS232_RTS0_N

3V3

3V3

UART0_TXD15,18,22

UART0_RXD15

UART0_RTS_N15,18,22

UART0_CTS_N15
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FB15 BLM18BD601SN1

C184

22pF

C181 0.1uF

C185

22pF

C182 0.1uF

J23

RJ45

1
2
3
4
5
6
7
8

9
10

FB16 BLM18BD601SN1

C183 0.1uF

R210 100

RS-232 XCVR

U18

ICL3232IVZ

C1+
1

C1-
3

C2+
4

C2-
5

GND
15

R1-IN
13

R1-OUT
12

R2-IN
8

R2-OUT
9

T1-IN
11
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C293 POWER-ON STRAPPINGs

cfg_sys_pll[0]
cfg_sys_pll[1]
cfg_sys_pll[2]
cfg_sys_speed
cfg_core_pll[0]
cfg_core_pll[1]
cfg_core_pll[2]
cfg_core_speed

cfg_cpu_boot
cfg_io_ports[0]
cfg_io_ports[1]
cfg_io_ports[2]
cfg_host_agt
cfg_sb_dis
cfg_svr[0]
cfg_svr[1]

cfg_ddr_pll[0]
cfg_ddr_pll[1]
cfg_ddr_pll[2]
cfg_ddr_speed[0]
cfg_ddr_speed[1]
cfg_plat_speed

cfg_gpinput[3]

cfg_gpinput[1]
cfg_gpinput[2]

cfg_gpinput[0]

cfg_boot_seq[0]
cfg_boot_seq[1]

cfg_eng_use[0]
cfg_eng_use[1]

cfg_srds_pll_timeout_en
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cfg_ifc_pb[2]

cfg_srds_refclk
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1: half mode
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C293 POWER SUPPLY

CVDD = 3.3V

BVDD = 3.3V

LVDD = 2.5V

Please consult the latest hardware specification
for the latest Serdes power requirement
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C293 POWER SUPPLY (cont.)

CONNECT VDD_CA TO GND IN C291 CONNECT VDD_CB TO GND IN C291 AND C292
Replace 0402 caps to 0ohm resistors in C291 Replace 0402 caps to 0ohm resistors in C291 and C292

1V0_AVDD_DDR

1V0_AVDD_CORE

1V0_AVDD_PLAT

1V0_CA 1V0_CB1V0 1V0

1V0_CA 1V0_CB
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SENSEGND_CB 24
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IO-100
100

IO-001
1

GNDIO
10

GNDIO
32

GNDIO
46

GNDIO
60

GNDIO
79

GNDIO
93

C393

0.1uF

C394

0.1uF

R316 0

R304 330



1

1

2

2

3

3

4

4

5

5

A A

B B

C C

D D

SYSTEM CLOCK GENERATORs

When in PKCAL mode, 
populate R485 and depopulate R330.

100MHz HCSL OUTPUT

Spread spectrum default not used

DEBUG USE ONLY!

3V3_OSC_SYS

3V3_OSC_DDR

3V3_OSC_TSEC

3V3_BUF_TSEC

3V3_CLK_PCIE

3V3

3V3

3V3

3V3

3V3

3V3

DDR_REFCLK 15

SYS_REFCLK 15

CPLD_REFCLK 22

GE1_REFCLK 11
GE2_REFCLK 13

TSEC1_REFCLK 9
TSEC2_REFCLK 9

PEX_OUT_CLK_P 10
PEX_OUT_CLK_N 10

SD_REFCLK_P 9
SD_REFCLK_N 9
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C576

0.1uF

R586 NC,1K

FB22

BLM18BD601SN1

R583 33

C419

0.1uF

C409

0.1uF

C410

NC,10pF

C553

NC,10pF

R332 1K

C574

0.01uF

R588 NC,1K

C407

0.01uF

R595

49.9,1%

C417

0.01uF

C554

NC,10pF

FB31

BLM18BD601SN1

X4

125MHz,+/-50ppm

GND
2

VDD
4

OUT
3

OE
1

R584 33

C408

1uF

C575

1uF

FB21

BLM18BD601SN1

R585 1M

R486 33

R596

475,1%

C418

1uF

R587 33

C404

0.1uF

R333 33

FB24

BLM18BD601SN1

R329 1K

C571

18pF

C399

0.01uF

C577

0.01uF

R487 33

C401

0.1uF

Y1

25MHz

3

2 4

1
R589 33

C402

0.01uF

R334 33

C572

18pF

C412

0.1uF

R330 33
C398

1uF

C415

0.1uF

R590 NC,1K

C420

0.1uF

R592

49.9,1%

X2

66.67MHz,+/-50ppm

GND
2

VDD
4

OUT
3

OE
1

C413

0.01uF

C405

NC,10pF

R331 33

C403

1uF
R325 1K

C400

NC,10pF

R591 1K

C573

0.1uF

FB23

BLM18BD601SN1

X1

32.768KHz

GND
2

VDD
4

OUT
3

OE
1

R593

49.9,1%

U40

ICS8304AMLF

VDDO
1 VDD
2

CLK
3

GND
4

Q0
5

Q1
6

Q2
7

Q3
8

R485

NC,4.7K

C414

1uF

R327 1K

PI6C557-03LE

U52

S0
1

S1
2

SS0
3

X1/ICLK
4

X2
5

OE
6

GNDXD
7

SS1
8

IREF
9

CLK1
10CLK1
11

VDDODA
12

GNDODA
13

CLK0
14CLK0
15

VDDXD
16

R326 33

C416

0.1uF

C411

NC,10pF

X3

100MHz,+/-50ppm

GND
2

VDD
4

OUT
3

OE
1

C406

0.1uF

R328 33

R594

49.9,1%
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I2C ADRS = 0x21

C293 CORE POWER CONVERTOR

For Zilker power navigater
COPPER PLANE

COPPER PLANE

CFG0 - Config: Single Phase
CFG1 - Config: Master Clock
CFG2 - Config: 90 deg phase shift
V(0:1) - VoutNom: 0.85V
UVLO - UNDERVOLT: 9.9V
FC0 - Single Auto Comp Not Stored
FC1 - 50% Auto Comp Gain
ILIM -37.5mv/DCR for 40A
SS - SoftStart: 5ms ramp 5ms delay

Inductor DCR current sensing method.

FSW - Switching Freq. 615 KHZ
Shutdown if IOUT >= 45A

If the 50-ohm output load is populated, it will
draw static current of
20 MA @ 1.0V to 22MA @ 1.1V
SGND and PGND/GND grounds are tied together
at the low side of the FET Source pins.

SA(0:1) - I2CADDR: 0x21

PLACE CLOSE TO INDUCTOR
ZL6105 PINSTRAP CONFIGURATION

Ground
Unification

ZL_GH

ZL_ISENA

ZL_GL

ZL_VDD

ZL_ISENB

ZL_VSEN_N

ZL_VSEN_P

12V

1V0

3V3ZL_V25

ZL_V25

ZL_VR

ZL_SGNDZL_SGND

ZL_SGND ZL_SGND ZL_SGND

ZL_SGND

ZL_SGND
ZL_SGND

ZL_SGND

I2C1_SCL15,17
I2C1_SDA15,17

PS_1V0_EN26,27

PS_1V0_MGN22

SENSEGND_CA 20

SENSEVDD_CB 20

SENSEGND_CB 20

SENSEVDD_CA 20
SENSEVDD_C 21

SENSEGND_C 21
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C440

47uF

Q
4

BS
C

02
0N

03
M

SG

123

4

5

C433

22uF

R356

0

C442

100pFQ5
MMBT3904LT1G

1

2
3 R625 10

R352 0

D4

MBR0540T1G

C429

220uF

R354 4.7K

C430

22uF

R373 14.7K,1%

R355 31.6K,1%

R369 10
FB28

BLM18PG600SN1

Q
2

BS
C

08
0N

03
M

SG

123

4

5

R375 11K

R367 NC,11K

R365 42.2K,1%

U29

ZL6105

DGND
1

SYNC
2

SA0
3

SA1
4

ILIM
5

CFG0
6

SCL
7

SDA
8

SALRT
9

FC0
10

FC1
11

V0
12

V1
13

UVLO
14

SS
15

VTRK
16

VSEN+
17

VSEN-
18

ISENB
19ISENA
20

VR
21

GL
22

PGND
23

SW
24

GH
25

BST
26

VDD
27

V25
28

XTEMP
29

DDC
30

MGN
31

CFG1
32

EN
33

PH_EN
34

CFG2
35

PG
36

EPAD
37

R619 1

R371 13.3K,1%

C435

NC,1uF

R358 NC,10K

C445

10uF

R357 0

R362 16.2K,1%

R622 10

C602

1000pF

C434

0.01uF

R353 5.1

R364 61.9K,1%

C443

100pF

C444

100pF

C437

330uF

R361

1.78K,1%

R370 NC,0

R350 10K

Q
3
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C
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0N

03
M

SG

123

4

5

J10

HDR_1X3

2
3

1

C439

47uF

C446

10uF

R624 10

R374 21.5K,1%

C436 1uF

R372 10K

C432

22uF

FB27

BLM18PG600SN1

L3

0.33uH

C447

NC,0.1uF

C441 1uF

C431

22uF

R512 NC,10K
R359 357,1%

C428

2.2uF

Q
1

BS
C

08
0N

03
M

SG

123

4

5

R363 14.7K,1%

R623 10
R366 10

C438

330uF

FB26

BLM18BD601SN1

R351 10K

R368 NC,31.6K

R349

NC,0
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VDD_LP_BAT

VDD_LP_DET

SYSTEM POWER INPUT

Connected: VDD_LP_BAT EN
Disconnected: VDD_LP_BAT DIS (default)

2->3: VDD_LP_DET OFF
1->2: VDD_LP_DET ON

12V POWER SELECT CIRCUIT

COPPER ISLAND

1V0_LP

12V_PEX

12V_IN

12V

12V_PEX

12V_IN

3V3

12V_PEX

3V3_AUX

12V_IN

LP_TMP_DET_N 9

EXT_PWR_DET 22
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Q9
BSS1381

2
3

L5

1uH

D5

RB521S-30TE61

Q10
AO4413

1
2
3

4

5
6
7
8

C488

22uF

R396

10K

J13

PWR_JACK

2
3
1

Q11
BSS1381

2
3

C476

1uF

U34

NCP571SN10T1G

VOUT
5

NC
4

GND
2

EN
3

VIN
1

R392 10K
R391

10K

C479

1000pF

J16

HDR_1X3

2
3

1

R393

10K

Q13
BSS1381

2
3

Q12
BSS1381

2
3

Q8
AO4413

1
2
3

4

5
6
7
8

SW3

SW_SPDT

1
2

3

D6

RB521S-30TE61

J15

HDR_1X2

1
2

C484

220uF

C481

10pF

R394 10K

C489

10uF

C480

100pF

J24 PCIE_PWR_CONN_6PIN

123 456

C490

10uF

J14

BAT_SOCKET

12

C478

0.01uF

R395

10K

C477

0.1uF
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SYSTEM POWER CONVERTORs

COPPER ISLAND COPPER ISLAND

COPPER ISLANDCOPPER ISLAND

COPPER ISLAND COPPER ISLAND

COPPER ISLAND

Connected: GVDD = 1.5V, for DDR3

Disconnected: GVDD = 1.35V, for DDR3L

Vout = 0.6V((9.76K/Rfb)+1)

Vout = 0.6V((9.76K/Rfb)+1)

PLACE AT THE MIDDLE OF VTT ISLAND COPPER ISLAND

COPPER ISLANDCOPPER ISLAND

Vout = 0.7x(Rtop/Rbot+1)

3V3_ISET
3V3_FB

MVREF_IN
VTT_SNS

GVDD_ISET
GVDD_FB

1V5_SET

3V3 2V512V 3V3

3V3GVDD MVREF VTT

3V3

12V GVDD

3V3

3V3 1V5

1V5 3V3 1V0_SVDD

PS_VTT_EN27 PS_VTT_PG 27

PS_3V3_EN_N27

PS_GVDD_EN_N27
PS_1V5_EN27

PS_1V0_EN24,27
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U31

MAX8869EUE25+

IN
2

IN
3

IN
4

IN
5

RST
6

SHDN
7

SS
8

GND
10

SET
11

EPAD
17

OUT
12

OUT
13

OUT
14

OUT
15

NC1
1

NC2
9

NC3
16

R409

8.87K,1%

TPS51200DRCT

U33

REFIN
1

VLDOIN
2

VO
3

PGND
4

VOSNS
5

REFOUT
6

EN
7

GND
8

PGOOD
9

VIN
10

PAD
11

C459

220uF

U36

MAX8869EUE25+

IN
2

IN
3

IN
4

IN
5

RST
6

SHDN
7

SS
8

GND
10

SET
11

EPAD
17

OUT
12

OUT
13

OUT
14

OUT
15

NC1
1

NC2
9

NC3
16

C457

0.1uF

C605

1uF

R384 1K

C454

22uF

R639 4.32K,1%

Q7
MMBT3904LT1G

1

2
3

C451

330uF

C461

330uF

C607

0.1uF

R389

10K

C450

22uF

C470

0.1uF

C464

22uF

R381

NC,4.7K

C468

10uF

C463

22uF

C503

2.2uF

C471

1uF

C460

2.2uF

C455

2.2uF

C462

22uF

R390

10K

C449

2.2uF

U30

ISL8204M

PVCC
5

NC1
6

ISET
7

NC2
8

VIN
9

PHASE
10

PGND
11

VOUT
12

COMP/EN
13

FB
14

NC3
15

PGND
1

PGND
2

PGND
3

PGND
4Q6

MMBT3904LT1G
1

2
3

C453

22uF

C448

220uF

C452

22uF

R387 1K,1%
C466

22uF
R640

10K,1%

R379

NC,0

R412

10K,1%

R377 100K

R383

6.49K,1%

R380

2.16K,1%

C456

2.2uF

C604

1uF
C472

1000pF

C465

0.1uF

R382

NC,0

R411 100K

C504

2.2uF

R378 1K

R388

1K,1%

C606

10uF
C469

10uF

U54

MIC47100YMME

OUT
8IN

1

GND
3

IN
2 OUT

7

BIAS
4

FB/ADJ
6

EN
5

EPAD
9

R410 0

C473

4.7uF

R386 10

R385

1.3K,1%

J12

HDR_1X2

1
2

C467

22uF

C458

22uF

U32

ISL8204M

PVCC
5

NC1
6

ISET
7

NC2
8

VIN
9

PHASE
10

PGND
11

VOUT
12

COMP/EN
13

FB
14

NC3
15

PGND
1

PGND
2

PGND
3

PGND
4
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SYSTEM POWER ON SEQUENCING

I2C PROGRAM CONNECTOR

I2C ADDR = 0x4C
PWRSQ_SCL
PWRSQ_SDA

PWRSQ_VCCP

PWRSQ_A1
PWRSQ_A0

PWRSQ_VREF

PWRSQ_VDDCAP

PWRSQ_0V75

12V3V32V5GVDD

12V3V32V5GVDD1V5

1V0 1V5

1V0

3V3

PS_GVDD_EN_N 26
PS_1V5_EN 26

PS_1V0_EN 24,26
PS_3V3_EN_N 26

PS_VTT_PG26

PS_RST_N 22
PS_VTT_EN 26
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C498

10uF

R403

4.7K

R400 0

C505

0.1uF

R413 0

U35

ADM1069ASTZ

VH
8

AGND
9

REFGND
10

REFIN
11 REFOUT
12

DAC1
13

DAC2
14

DAC3
15

DAC4
16

PDOGND
25

VCCP
26

VDDCAP
31

GND
32

VP1
5

VP2
6

VP3
7

VX1
1

VX2
2

VX3
3

VX4
4

PDO1
24

PDO2
23

PDO3
22

PDO4
21

PDO5
20

PDO6
19

PDO7
18

PDO8
17

SCL
29

SDA
30 A0

27

A1
28

C494

0.1uF

R402 0

R398 0

C495

0.1uF

C499

10uF

R404

4.7K

R401 0

R397

4.7K

C491

NC,0.1uF

C492

0.1uF

R405

4.7K

R620

4.7K

R399 0

R406

4.7K

C497

10uF

C496

0.1uF

R621 4.7K

J17

HDR_1X3

2
3

1

C493

0.1uF
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Mouting Holes

Fiducial Marks

MECHANICALs

FAN POWER CONNECTOR

Install jumper for
full speed on fan

Bottom

Layer Detail
Top

Ground Plane 1.6mm
+/- 10%

1.5OZ

1OZ

1OZ

1.5OZ

Power Plane

Across plane splits caps

12V
3V3 3V3

2V5

3V3 3V3

2V5GVDD

3V3

2V5

3V3

2V5

3V3

ALERT_N9,17

FAN_PWM22
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Z9

Z2

C601

0.1uF

Q15
IRLML25021

2
3

Z11

J18

CONN_2PIN

1
2

Z6 Z12

C596

0.1uF

Z14Z13

R407

10K
J19

HDR_1X2

1
2

Z15 Z17

Z10

Z18

C597

0.1uF

Z8 Z16

Q16
BSS1381

2
3

Z4

C598

0.1uF

L6

22uH

C502

22pF

Z7

Q14
BSS1381

2
3

C500

10uF
D8

RB521S-30TE61

Z1 Z3

C501

0.1uF

R408

10K

M3

BRACKET_2MH

1

2

C600

0.1uF

Z5

D7

BAT43

M1

HEATSINK1 2 3 4


