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4460-0107

C3958 Standard16 31 Yes4460-0108

C3308 Extended2 9.5 Yes4460-0106

C3508 Extended4 11.25 Yes4460-0104
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11/10/17X200 Beta prototype release

20/04/18R100 Beta prototype release
11/10/17X202 Beta prototype release

R200-02 15/05/18 DFx production release

R200-03 17/05/18 DFx production release 2
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CODE NAMES ARE FOR USE BY INTEL TO IDENTIFY PRODUCTS, PLATFORMS, PROGRAMS, SERVICES, ETC. (PRODUCTS) IN

OR SHIPPED. THEY ARE NEVER TO BE USED AS COMMERCIAL NAMES FOR PRODUCTS OR INTENDED TO FUNCTION AS TRADEMARKS.

INTEL, INTEL LOGO, AND XEON ARE TRADEMARKS OF INTEL CORPORATION IN THE U.S. AND OTHER COUNTRIES.

*OTHER NAMES AND BRANDS MAY BE CLAIMED AS THE PROPERTY OF OTHERS.

FOR DETAILS.
PROCESSOR FAMILY, NOT ACROSS DIFFERENT PROCESSOR FAMILIES. SEE HTTP://WWW.INTEL.COM/PRODUCTS/PROCESSOR_NUMBER

THE PRODUCT TO DEVIATE FROM PUBLISHED SPECIFICATIONS. CURRENT CHARACTERIZED ERRATA ARE AVAILABLE ON REQUEST.
THE PRODUCTS DESCRIBED IN THIS DOCUMENT MAY CONTAIN DESIGN DEFECTS OR ERRORS KNOWN AS ERRATA WHICH MAY CAUSE

CHANGE WITHOUT NOTICE. DO NOT FINALIZE A DESIGN WITH THIS INFORMATION.
CONFLICTS OR INCOMPATIBILITIES ARISING FROM FUTURE CHANGES TO THEM. THE INFORMATION HERE IS SUBJECT TO
UNDEFINED. INTEL RESERVES THESE FOR FUTURE DEFINITION AND SHALL HAVE NO RESPONSIBILITY WHATSOEVER FOR
MUST NOT RELY ON THE ABSENCE OR CHARACTERISTICS OF ANY FEATURES OR INSTRUCTIONS MARKED RESERVED OR
INTEL MAY MAKE CHANGES TO SPECIFICATIONS AND PRODUCT DESCRIPTIONS AT ANY TIME, WITHOUT NOTICE. DESIGNERS

DEATH MAY OCCUR.
APPLICATION IN WHICH THE FAILURE OF THE INTEL PRODUCT COULD CREATE A SITUATION WHERE PERSONAL INJURY OR
UNLESS OTHERWISE AGREED IN WRITING BY INTEL, THE INTEL PRODUCTS ARE NOT DESIGNED NOR INTENDED FOR ANY

MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.
USE OF INTEL PRODUCTS INCLUDING LIABILITY OR WARRANTIES RELATING TO FITNESS FOR A PARTICULAR PURPOSE,
LIABILITY WHATSOEVER, AND INTEL DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY, RELATING TO SALE AND/OR
EXCEPT AS PROVIDED IN INTEL'S TERMS AND CONDITIONS OF SALE FOR SUCH PRODUCTS, INTEL ASSUMES NO

INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH INTEL PRODUCTS.  NO LICENSE, EXPRESS OR
IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTURUAL PROPERTY RIGHTS IS GRANTED BY THIS DOCUMENT.

DEVELOPMENT BY INTEL THAT HAVE NOT BEEN MADE COMMERCIALLY AVAILABLE TO THE PUBLIC, I.E., ANNOUNCED, LAUNCHED

THIS DOCUMENT CONTAINS INFORMATION ON PRODUCTS IN THE DESIGN PHASE OF DEVELOPMENT.

INTEL PROCESSOR NUMBERS ARE NOT A MEASURE OF PERFORMANCE. PROCESSOR NUMBERS DIFFERENTIATE FEATURES WITHIN EACH

COPYRIGHT   2015, INTEL CORPORATION. ALL RIGHTS RESERVED.
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THE PRODUCT TO DEVIATE FROM PUBLISHED SPECIFICATIONS. CURRENT CHARACTERIZED ERRATA ARE AVAILABLE ON REQUEST.
THE PRODUCTS DESCRIBED IN THIS DOCUMENT MAY CONTAIN DESIGN DEFECTS OR ERRORS KNOWN AS ERRATA WHICH MAY CAUSE

CHANGE WITHOUT NOTICE. DO NOT FINALIZE A DESIGN WITH THIS INFORMATION.
CONFLICTS OR INCOMPATIBILITIES ARISING FROM FUTURE CHANGES TO THEM. THE INFORMATION HERE IS SUBJECT TO

MUST NOT RELY ON THE ABSENCE OR CHARACTERISTICS OF ANY FEATURES OR INSTRUCTIONS MARKED RESERVED OR

IMPORTANT DISCLAIMER INFORMATION

ALL INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH ADI ENGINEERING ("ADI") PRODUCTS.  NO
LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTURUAL PROPERTY RIGHTS IS GRANTED BY
THIS DOCUMENT.  EXCEPT AS PROVIDED BY ADI'S TERMS AND CONDITIONS OF SALE FOR SUCH PRODUCTS, ADI ASSUMES NO
LIABILITY WHATSOEVER, AND ADI DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY, RELATING TO SALE AND/OR USE OF
ADI PRODUCTS INCLUDING LIABILITY OR WARRANTIES RELATING TO FITNESS FOR A PARTICULAR PURPOSE,

UNLESS OTHERWISE AGREED IN WRITING BY ADI, THE ADI PRODUCTS ARE NOT DESIGNED NOR INTENDED FOR ANY
APPLICATION IN WHICH THE FAILURE OF THE PRODUCT COULD CREATE A SITUATION WHERE PERSONAL INJURY OR DEATH
MAY OCCUR.

ADI MAY MAKE CHANGES TO SPECIFICATIONS AND PRODUCT DESCRIPTIONS AT ANY TIME, WITHOUT NOTICE. DESIGNERS

UNDEFINED. ADI RESERVES THESE FOR FUTURE DEFINITION AND SHALL HAVE NO RESPONSIBILITY WHATSOEVER FOR

THIS DOCUMENT CONTAINS INFORMATION ON PRODUCTS IN THE DESIGN PHASE OF DEVELOPMENT.

ADI ENGINEERING, ADI, AND BLUE & GRAY LOGO ARE TRADEMARKS OF ADI ENGINEERING, A DIVISION OF SILICOM.

ADI ENGINEERING  ALL RIGHTS RESERVED.

MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.
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HSIO CONFIGURATION (8-16 CORES)
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POWER SEQUENCING DIAGRAM

Notes:

1.  The following signals rise with V3P3: RSTBUTTON_N, PWRBUTTON_N, WAKE_N,
     SUS_STAT_N, SUSCLK (toggling), CLK_OUT[4:0] (toggling).

2.  The following signals rise with V1P05: PROCHOT_N, THERMTRIP_N.

3.  PIC power on reset 40 - 140 ms. SILICOM Ltd.
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POWER BLOCK DIAGRAM
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SMBUS DIAGRAM
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CLOCKING DIAGRAM
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SIGNALS SWAPPED WITHIN BYTE LANES
TO IMPROVE ROUTING

NC
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NC
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DDR4_CPU_CH0_CKE0

DDR4_CPU_CH0_ODT1
DDR4_CPU_CH0_ODT0

DDR4_CPU_CH0_BA1
DDR4_CPU_CH0_BA0

DDR4_CPU_CH0_BG1
DDR4_CPU_CH0_BG0

DDR4_CPU_CH0_ACT_N

DDR4_CPU_CH0_ALERT_N

DDR4_CPU_CH0_CS_N0

DDR4_DRAMRST_N

SILICOM Ltd.

Conectivity Solutions             
A Member of RAD Group        

DATESIGNNAME

CHECK

APPROV.

SHEET : of  SHEETS  :

DRAWING No. :

REV No.  :SIZE :

APPROVALS

DATE :

80204-0150-G02

R202-00

SoC / DDR CH0

Custom

11 51
Thursday, November 29, 2018

AssyG02

AT&T Compute Board

SILICOM Ltd.

Conectivity Solutions             
A Member of RAD Group        

DATESIGNNAME

CHECK

APPROV.

SHEET : of  SHEETS  :

DRAWING No. :

REV No.  :SIZE :

APPROVALS

DATE :

80204-0150-G02

R202-00

SoC / DDR CH0

Custom

11 51
Thursday, November 29, 2018

AssyG02

AT&T Compute Board

SILICOM Ltd.

Conectivity Solutions             
A Member of RAD Group        

DATESIGNNAME

CHECK

APPROV.

SHEET : of  SHEETS  :

DRAWING No. :

REV No.  :SIZE :

APPROVALS

DATE :

80204-0150-G02

R202-00

SoC / DDR CH0

Custom

11 51
Thursday, November 29, 2018

AssyG02

AT&T Compute Board

TP9

R316
0 0402

JMPR

TP8

C370

NC_1.0uF

0402

6.3V

20%
X5R

TP5

R4061%

0402392

U21A

BGA1310 (TBDxTBD mm)
DENVERTON SOC

DDR0_DQ63
BM27

DDR0_DQ62
BR27

DDR0_DQ61
BM20

DDR0_DQ60
BR20

DDR0_DQ59
BL29

DDR0_DQ58
BN29

DDR0_DQ57
BL22

DDR0_DQ56
BN22

DDR0_DQ55
BV29

DDR0_DQ54
BY29

DDR0_DQ53
BV25

DDR0_DQ52
BY25

DDR0_DQ51
BW30

DDR0_DQ50
CA30

DDR0_DQ49
BW26

DDR0_DQ48
CA26

DDR0_DQ47
BF27

DDR0_DQ46
BH27

DDR0_DQ45
BF20

DDR0_DQ44
BH20

DDR0_DQ43
BE29

DDR0_DQ42
BG29

DDR0_DQ41
BE22

DDR0_DQ40
BG22

DDR0_DQ39
BW22

DDR0_DQ38
CA22

DDR0_DQ37
BW18

DDR0_DQ36
CA18

DDR0_DQ35
BV23

DDR0_DQ34
BY23

DDR0_DQ33
BV19

DDR0_DQ32
BY19

DDR0_DQ31
AG11

DDR0_DQ30
AH9

DDR0_DQ29
AD9

DDR0_DQ28
AA9

DDR0_DQ27
AJ11

DDR0_DQ26
AJ7

DDR0_DQ25
AC7

DDR0_DQ24
AC11

DDR0_DQ23
AC4

DDR0_DQ22
AC2

DDR0_DQ21
W4

DDR0_DQ20
W2

DDR0_DQ19
AD3

DDR0_DQ18
AD1

DDR0_DQ17
Y3

DDR0_DQ16
Y1

DDR0_DQ15
R3

DDR0_DQ14
R1

DDR0_DQ13
L3

DDR0_DQ12
L1

DDR0_DQ11
T4

DDR0_DQ10
T2

DDR0_DQ9
M4

DDR0_DQ8
M2

DDR0_DQ7
C6

DDR0_DQ6
D8

DDR0_DQ5
C13

DDR0_DQ4
A13

DDR0_DQ3
E6

DDR0_DQ2
C9

DDR0_DQ1
D12

DDR0_DQ0
B12

DDR0_ECC7
AL3

DDR0_ECC6
AL1

DDR0_ECC5
AF3

DDR0_ECC4
AF1

DDR0_ECC3
AM4

DDR0_ECC2
AM2

DDR0_ECC1
AH4

DDR0_ECC0
AH2

DDR0_CLK_DP3
BH2

DDR0_CLK_DP2
BL1

DDR0_CLK_DP1
BK2

DDR0_CLK_DP0
BM2

DDR0_CLK_DN3
BH4

DDR0_CLK_DN2
BL3

DDR0_CLK_DN1
BK4

DDR0_CLK_DN0
BM4

DDR0_PAR
BN3

DDR0_DQS_DP17
AJ1

DDR0_DQS_DP16
BR24

DDR0_DQS_DP15
BY27

DDR0_DQS_DP14
BH24

DDR0_DQS_DP13
CA20

DDR0_DQS_DP12
AF9

DDR0_DQS_DP11
AA2

DDR0_DQS_DP10
N1

DDR0_DQS_DP9
A11

DDR0_DQS_DP8
AK4
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BL26
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BW28
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BE26
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BV21
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AG7
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AB3

DDR0_DQS_DP1
P4
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BM24
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BF24
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BW20
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AE11
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AA4
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N3
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C11
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AK2
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BN26
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CA28
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BG26
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BY21
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AE7
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AB1
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P2

DDR0_DQS_DN0
B10
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CA13

DDR0_MA16_RAS_N
BW6

DDR0_MA15_CAS_N
CA11
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BW9
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BW11
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BA4

DDR0_MA11
BB3

DDR0_MA10
BU6

DDR0_MA9
BA2

DDR0_MA8
BC4

DDR0_MA7
BB1

DDR0_MA6
BC2

DDR0_MA5
BD3

DDR0_MA4
BE4
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BE2

DDR0_MA2
BF1

DDR0_MA1
BF3
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BP4
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BW15
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BV10
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BV12
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BW5

DDR0_CKE3
AR3

DDR0_CKE2
AT2
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AP4

DDR0_CKE0
AT4

DDR0_ODT3
CA15

DDR0_ODT2
BW13
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BY14

DDR0_ODT0
BY10

DDR0_C0
BV14

DDR0_BA1
BT5

DDR0_BA0
BV8

DDR0_BG1_MA14
AW2
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AW4

DDR0_ACT_N_MA15
AV3

DDR0_ALERT_N_PAR_ERR_N
AY3

TP6
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DDR01_AMON0
AP22

DDR01_COMP
AD24

DDR01_MON_DP1
AJ22

DDR01_MON_DN1
AH20

DDR01_MON_DP0
AL22

DDR01_MON_DN0
AK20

DDR01_DRAMRST_N
AP2

DDR01_AMON1
AN20



NC
NC

NC
NC

NC
NC

NC
NC

NC
NC

SIGNALS SWAPPED WITHIN BYTE LANES
TO IMPROVE ROUTING

DDR4_CPU_CH1_DQ11
DDR4_CPU_CH1_DQ12
DDR4_CPU_CH1_DQ13
DDR4_CPU_CH1_DQ14

DDR4_CPU_CH1_DQ19

DDR4_CPU_CH1_DQ21

DDR4_CPU_CH1_DQ22
DDR4_CPU_CH1_DQ23

DDR4_CPU_CH1_DQ27
DDR4_CPU_CH1_DQ28
DDR4_CPU_CH1_DQ29
DDR4_CPU_CH1_DQ30
DDR4_CPU_CH1_DQ31

DDR4_CPU_CH1_DQ36

DDR4_CPU_CH1_DQ37

DDR4_CPU_CH1_DQ61

DDR4_CPU_CH1_DQ57
DDR4_CPU_CH1_DQ56

DDR4_CPU_CH1_DQ52

DDR4_CPU_CH1_DQ50
DDR4_CPU_CH1_DQ49
DDR4_CPU_CH1_DQ48

DDR4_CPU_CH1_DQ42
DDR4_CPU_CH1_DQ41
DDR4_CPU_CH1_DQ40
DDR4_CPU_CH1_DQ39

DDR4_CPU_CH1_DQ35

DDR4_CPU_CH1_DQ9
DDR4_CPU_CH1_DQ8

DDR4_CPU_CH1_DQ10

DDR4_CPU_CH1_DQ15

DDR4_CPU_CH1_DQ18

DDR4_CPU_CH1_DQ20

DDR4_CPU_CH1_DQ24

DDR4_CPU_CH1_DQ26

DDR4_CPU_CH1_DQ17

DDR4_CPU_CH1_DQ46

DDR4_CPU_CH1_DQ43

DDR4_CPU_CH1_DQ45

DDR4_CPU_CH1_DQ47

DDR4_CPU_CH1_DQ55

DDR4_CPU_CH1_DQ62
DDR4_CPU_CH1_DQ58

DDR4_CPU_CH1_DQ54

DDR4_CPU_CH1_DQ51

DDR4_CPU_CH1_DQ44

DDR4_CPU_CH1_DQ25

DDR4_CPU_CH1_DQ63

DDR4_CPU_CH1_DQ53

DDR4_CPU_CH1_DQ16

DDR4_CPU_CH1_DQ33

DDR4_CPU_CH1_DQ32

DDR4_CPU_CH1_DQ34

DDR4_CPU_CH1_DQ38

DDR4_CPU_CH1_DQ60

DDR4_CPU_CH1_DQ59

DDR4_CPU_CH1_ECC7

DDR4_CPU_CH1_ECC6
DDR4_CPU_CH1_ECC5
DDR4_CPU_CH1_ECC4
DDR4_CPU_CH1_ECC3

DDR4_CPU_CH1_ECC2

DDR4_CPU_CH1_ECC1
DDR4_CPU_CH1_ECC0

DDR4_CPU_CH1_MA0
DDR4_CPU_CH1_MA1

DDR4_CPU_CH1_MA16

DDR4_CPU_CH1_MA14

DDR4_CPU_CH1_MA2
DDR4_CPU_CH1_MA3
DDR4_CPU_CH1_MA4
DDR4_CPU_CH1_MA5
DDR4_CPU_CH1_MA6
DDR4_CPU_CH1_MA7
DDR4_CPU_CH1_MA8
DDR4_CPU_CH1_MA9
DDR4_CPU_CH1_MA10
DDR4_CPU_CH1_MA11
DDR4_CPU_CH1_MA12
DDR4_CPU_CH1_MA13

DDR4_CPU_CH1_MA15

DDR4_CPU_CH1_ALERT_N

DDR4_CPU_CH1_DQ0
DDR4_CPU_CH1_DQ1

DDR4_CPU_CH1_DQ6
DDR4_CPU_CH1_DQ7

DDR4_CPU_CH1_DQ2
DDR4_CPU_CH1_DQ3

DDR4_CPU_CH1_DQ5
DDR4_CPU_CH1_DQ4

DDR4_CPU_CH1_DQS_DP7
DDR4_CPU_CH1_DQS_DP6
DDR4_CPU_CH1_DQS_DP5
DDR4_CPU_CH1_DQS_DP4
DDR4_CPU_CH1_DQS_DP3
DDR4_CPU_CH1_DQS_DP2
DDR4_CPU_CH1_DQS_DP1
DDR4_CPU_CH1_DQS_DP0

DDR4_CPU_CH1_DQS_DN7

DDR4_CPU_CH1_DQS_DN5
DDR4_CPU_CH1_DQS_DN4
DDR4_CPU_CH1_DQS_DN3
DDR4_CPU_CH1_DQS_DN2
DDR4_CPU_CH1_DQS_DN1
DDR4_CPU_CH1_DQS_DN0

DDR4_CPU_CH1_DQS_DN6

DDR4_CPU_CH1_DQS_DP8

DDR4_CPU_CH1_DQS_DN8

VDDQ_CPU_DDR

DDR4_CPU_CH1_DQ[63:0]

DDR4_CPU_CH1_ECC[7:0]

DDR4_CPU_CH1_CK_DN1

DDR4_CPU_CH1_CK_DP1
DDR4_CPU_CH1_CK_DP0

DDR4_CPU_CH1_CK_DN0

DDR4_CPU_CH1_MA_PAR

DDR4_CPU_CH1_CS_N1
DDR4_CPU_CH1_CS_N0

DDR4_CPU_CH1_CKE1
DDR4_CPU_CH1_CKE0

DDR4_CPU_CH1_ODT1
DDR4_CPU_CH1_ODT0

DDR4_CPU_CH1_C0

DDR4_CPU_CH1_BA1
DDR4_CPU_CH1_BA0

DDR4_CPU_CH1_BG1
DDR4_CPU_CH1_BG0

DDR4_CPU_CH1_ACT_N

DDR4_CPU_CH1_ALERT_N

DDR4_CPU_CH1_MA[16:0]

DDR4_CPU_CH1_DQS_DP[17:0]

DDR4_CPU_CH1_DQS_DN[17:0]
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DDR1_DQ62
BR13

DDR1_DQ61
BH13
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BG15
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BR17

DDR1_DQ58
BM17

DDR1_DQ57
BK17

DDR1_DQ56
BH17

DDR1_DQ55
BM9

DDR1_DQ54
BN7

DDR1_DQ53
BG7

DDR1_DQ52
BF9

DDR1_DQ51
BR9

DDR1_DQ50
BL11

DDR1_DQ49
BH9

DDR1_DQ48
BJ7

DDR1_DQ47
AY15

DDR1_DQ46
BA17

DDR1_DQ45
AP15

DDR1_DQ44
AR17

DDR1_DQ43
BB15

DDR1_DQ42
BD17

DDR1_DQ41
AU17

DDR1_DQ40
AT15

DDR1_DQ39
AV11

DDR1_DQ38
AW9

DDR1_DQ37
AR9

DDR1_DQ36
AN9

DDR1_DQ35
AY11

DDR1_DQ34
AY7

DDR1_DQ33
AP7

DDR1_DQ32
AP11

DDR1_DQ31
C24

DDR1_DQ30
A24

DDR1_DQ29
C28

DDR1_DQ28
A28

DDR1_DQ27
D23

DDR1_DQ26
B23

DDR1_DQ25
D27

DDR1_DQ24
B27

DDR1_DQ23
K20

DDR1_DQ22
H20

DDR1_DQ21
K27

DDR1_DQ20
H27

DDR1_DQ19
J18

DDR1_DQ18
G18

DDR1_DQ17
J26

DDR1_DQ16
G26

DDR1_DQ15
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DDR1_DQ14
R20

DDR1_DQ13
U27
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R27
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V15
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Y15
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Clear CMOS Header

NC
NC
NC
NC

NC

NC

NC
Pullups to fix LPC
CLK silicon bug

Per Intel spec change, ESPI/LPC pins must be
configured as LPC mode and cannot be used
as GPIO

CAD NOTE:

PLACE NEAR SOC, 
SHORT TRACE, 
NO VIAS IF 
POSSIBLE

BOOT HALTED

0 = BOOT HALT
1 = NO BOOT HALT

NC
NC

TLS CONFIDENTIALITY
0 = INTEL ME TLS DISABLE
1 = INTEL ME TLS ENABLE

CAD NOTE:
PLACE NEAR SOC

CAD NOTE:
PLACE NEAR SOC, 
SHORT TRACE, 
NO VIAS IF 
POSSIBLE

HEADER
FOR JTAG1149.1
Male 2x5pin

IN OUT

B-INA-OUT

JUMPER
FOR XDP OR JTAG1149.1
SELECT
1-2 ON - XDP
1-2 OFF - JTAG

VCCKRLCPLL

VCCKRLCPLL

SOC_LAN_X2

NCSI_CLK_IN

NCSI_TXD1

NCSI_TXD0

NCSI_TX_EN

NCSI_ARB_IN

NCSI_ARB_IN

LAN0_RX_C_DN0
LAN0_RX_C_DP0

SOC_LAN_X1

LAN0_PORT0_SFP_I2C_CLK

LAN0_PORT0_SFP_I2C_DATA

LAN0_PORT0_SFP_PRSNT_N

LAN0_PORT1_SFP_I2C_CLK

LAN0_PORT1_SFP_I2C_DATA

LAN0_PORT1_SFP_PRSNT_N

LPC_CLKOUT0

LPC_CLKOUT0

LPC_CLKOUT1

LPC_CLKOUT1

LAN0_RX_C_DN1
LAN0_RX_C_DP1

LAN1_PORT0_SFP_I2C_CLK

LAN1_PORT0_SFP_I2C_DATA

LAN1_PORT0_SFP_PRSNT_N

LAN1_PORT1_SFP_PRSNT_N

LAN1_PORT1_SFP_I2C_CLK

LAN1_PORT1_SFP_I2C_DATA

SVID_CLK_R
SVID_DATA_R
SVID_ALERT_N_R

SOC_SUS_STAT_N

SOC_THERMTRIP_N

LTB_SOC_TCK

LTB_SOC_TDI

LTB_SOC_TMS

LTB_SOC_TRST_N

SOC_SATA1_LED_N

SOC_SATA0_LED_N

LTB_SOC_PREQ_N

SOC_COREPWROK

SOC_PWRDNACK

SOC_PWRDNACK

ADR_TRIGGER

ADR_TRIGGER

LAN1_RX_C_DN0
LAN1_RX_C_DP0

LAN1_RX_C_DN1
LAN1_RX_C_DP1

SOC_SRTCRST_N

ESPI_ALRT_N

ESPI_ALRT_N

SOC_UART0_TXD

SOC_SATA_PDETECT1

SOC_SATA_PDETECT1

SOC_RTEST_N

SOC_SATA_PDETECT0

SOC_SATA_PDETECT0

SOC_BVCCRTX_EXTPAD

JTAG_1149.1_TDI

JTAG_1149.1_TMS
JTAG_1149.1_TCK

JTAG_1149.1_TDO

JTAG_TDORLTB_SOC_TDO

JTAG_1149.1_TRST

XDP-JTAG_SEL

JTAG_1149.1_TDI
JTAG_1149.1_TMS
JTAG_1149.1_TCK
JTAG_1149.1_TRST

V3P3

V3P3

V3P3

V1P05

V1P05

V1P05

V3P3_RTC

V3P3_RTC

VCCKRLCPLL

VCCKRLCPLL

V1P05

V3P3

V3P3

V1P05

V1P05

V1P05

V3P3

LAN0_PORT1_SFP_I2C_DATA
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NOTE: Polarity inversions happen here to aid routing

Note:

CLKREQ_N pin behavior mapping relative to 
CLK_OUT behavior is configured in soft straps. 
CLKREQ_N pins can be left floating if soft-strapped
to a static value.

Generic is IDT  9DBU0531
SMBus Address = 0xD8 (0x6C)
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NC
NC

iDebug Port

Trusted Platform Module (TPM)
LAYOUT NOTE

All signals and voltages on pins 1-35 can be moved
around to different pins in that range as needed to
improve layout routing.

It is preferred that voltage rails on pins 1-35 be 
connected directly with dedicated traces. However,
if there are a few that impact routing, those can be
brought out to test pads and mod wired from the
voltage regulators on prototype boards. 

Analog voltage in max is 3.0V.

XDP Debug Port

Nominal = 2.63 V
Nominal = 2.50 V
Nominal = 2.27 V

Part Infineon Atmel

R405

X

X

DFX AGGREGATOR PINSTRAP

NC

NC

0 - GRANTING CONSENT
1 - NORMAL (DEFAULT)

NC
NC
NC

NC

NC
NC
NC
NC
NC
NC
NC
NC

R547 note 2

note 1

Notes:

1.  Pin on Infineon part has internal PD. Populate pullup R405 to gain "super user" access.
2.  Pin on Atmel part has internal PD. Populate pullup R547 to gain "super user" access.
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TPM Pin

7

4

29

30

Populate Part
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PCIe x4 Expansion Slot
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Network Module 0

RFU

Front Panel I/O Module

RFU

RFU

RFU

SLOT_ADDR

RFU
RFU

Network Module 1

SLOT_ADDR (pullup on module)

RFU

RFU

RFU

RFU

RFU
RFU

RFU

RFU

Note:

V12A on pin A48/A49 is for monitoring power and for
keeping a bank of holdup caps charged on BMC
management versions of the front panel module. It allows
the front panel module BMC to monitor state of V12A
and take last-second actions if it detects V12A falling. The
bank of capacitors and a local buck regulator keep the
BMC alive long enough to do what it needs before power
is completely lost - usually sending a notification packet
out on the LAN.
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ADC Voltage Monitor
(0 to +2.5 V Range)

2.23 V

2.20 V

1.80 V

1.00 V

1.05 V

1.00 V

1.00 V

1.20 V

Scaled VoltageSignal Name

I2C address
0x90 (0x48)

Note:

Internal 2.5V reference voltage must
be enabled.

5.00 V

3.30 V

1.80 V

Variable 1.00 V

1.05 V

Variable 1.00 V

Variable 1.00 V

1.20 V

Nominal Voltage
V3P3A

V5A V3P3 V1P8 VCCSRAM V1P05 VCCP VNN VDDQ_CPU_DDR

V3P3A_ADCV5A_SCALED

V3P3_SCALED
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V1P8_SCALED

VNN_SCALED

V1P05_SCALED

VCCP_SCALED

VDDQ_SCALED

V5A V3P3 V1P8 V1P05 VNN VDDQ_CPU_DDRVCCPVCCSRAM

V3P3A

I2C_FP_SDA

I2C_FP_SCL
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3.3V Isolation Buffers
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4 - 64 GB eMMC

Notes:

1.  Route through NC and RFU pads to break out with standard
      TH vias (no micro vias). BGA is 0.5mm pitch.

2.  BGA153 package (4-64 GB) and BGA169 package (128 GB+)
      can share a common footprint. The larger BGA169 adds
      extra NC outrigger ball pads for mechanical stability.

128 GB eMMC
(dual footprint)
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V3P3 > V1P8, VNN, V1P5, isolation buffers.

VNN > V1P05

PIC creates 10mS minimum delay required before 
assertion of RSMRST_N

Bleed
Resistor

PIC assert PS_ON (At startup or due to pushbutton)

V12A, V5A, V3P3A come up first to power PIC, 
Front Panel I/O Module, and Network Modules.
Note: PIC has internal POR of 40-140 mS

164ms Delay

Enables V3P3

CPU Negates SLP_S45_N  > Enable VPP >  Enable VDDQ

CPU Negates SLP_S3_N  > Enable VCCREF, V12_PCIE, V5_SATADOM

VCCREF > Enable VCCP, VCCSRAM  > 164mS Delay until SOC_COREPWROK

V3P3

V3P3

V3P3

V3P3

V3P3

V3P3

V3P3

V3P3

V3P3

V3P3

V3P3

V3P3A

V3P3A

V5A

$39N4684

V5A

V3P3

V3P3

V3P3

V3P3

V3P3

V3P3

V3P3

V3P3

V3P3

V3P3

V3P3

V3P3A

V3P3A

PM_V5_PWRGD

PM_V3P3_PWRGD

PIC_PS_ON

PM_V1P8_EN

PM_V1P5_EN

PM_V3P3A_EN

VR_VNN_EN

S5_PWRGD
ISO_BUFFER_EN_N

PM_V3P3_EN

ISO_BUFFER_EN

RSM_RAILS_GOOD
PM_V1P05_PWRGD

THERMTRIP_SHUTDOWN_N

VR_VNN_PWRGD PM_V1P05_EN

PM_VPP_PWRGD
SLP_S45_N

RSMRST_N

PM_VDDQ_ENPM_VPP_EN

PM_VCCREF_PWRGD

VR_VCCSRAM_PWRGD

SLP_S3_N

VR_VCCP_PWRGD

PM_VDDQ_PWRGD

RSMRST_N

PM_VCCREF_EN

VR_VCCSRAM_EN

VR_VCCP_EN

PM_V12_PCIE_EN

S3_PWRGD

SATADOM_PWREN

SOC_COREPWROK

S0_PWRGD

SLP_S3_N
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IF CPU core regualtors are hot, 
then assert PROCHOT_N to throttle CPU.

Chassis Fan (Right)

Chassis Fan (Center)

Thermal Diode (next to CPU)

Chassis Fan (Left)

VR_VRHOT_N

FAN_CENTER_5V_PWM
FAN_CENTER_5V_TACH

FAN_LEFT_5V_TACH
FAN_LEFT_5V_PWM

FAN_RIGHT_5V_TACH
FAN_RIGHT_5V_PWM

V12A

V12A

V12A

V5A

V5A

V5A

V5A

V3P3

V3P3

V3P3

V3P3

V3P3

V3P3

V3P3 V1P05

V1P05

V1P05V3P3A

V3P3A

V3P3A

VR_VCCP_VRHOT_N

VR_VCCSRAM_VRHOT_N
VR_VNN_VRHOT_N

FAN_CENTER_PWM

FAN_LEFT_PWM

FAN_RIGHT_PWM

FAN_RIGHT_TACH

FAN_LEFT_TACH

FAN_CENTER_TACH

SOC_PROCHOT_N

SOC_PROCHOT_3P3_N

TEMP_DIODE_CPU_DN

TEMP_DIODE_CPU_DP

THERMTRIP_SHUTDOWN_N

SOC_THERMTRIP_3P3_N

PLTRST_N

SOC_THERMTRIP_N
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PIC Microcontroller

SMB Address 0xB6 (0x5B)

Programming Header

Note:

RSMRST_N goes low when V12A
falls below 9V

V3P3A_PIC

V3P3A_PIC

V12A

FP_PWRBTN_N

FP_RSTBTN_N

PIC_VPP

PIC_VPP

FP_BUTTON_OVERRIDE

PIC_PRG_DATA

PIC_PRG_CLK

12V_FALLING

V12A

V3P3A

V3P3A V3P3A_PIC

V3P3A_PIC

GPIO_PIC_ISO

FP_PWRBTN_N

FP_RSTBTN_N

FP_BUTTON_OVERRIDE

CPU_RSTBTN_GPIO_N_ISO

CPU_RSTBTN_N_ISO

RSMRST_N_ISO

PIC_PRG_MCLR

SOC_COREPWROK_ISO

SLP_S45_N_ISO

SMB_LEG_CLK_ISO

RSM_RAILS_GOOD

PIC_PS_ON

CPU_PWRBTN_N_ISO

SMB_LEG_DATA_ISO

I2C_FP_SDA

I2C_FP_SCL
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ROUTING NOTE:
PLACE THESE RESISTORS AT
THE END OF THE CHAIN.

ROUTE AS DIFF PAIR
10 MIL WIDTH, 5 MIL SPACING

PLACE NEAR
OUTPUT INDUCTOR

PLACE NEAR
CONTROLLER

PLACE CLOSE

ROUTE AS
DIFF PAIR
10 MIL WIDTH
5 MIL SPACING

TO OUTPUT
STAGE

PLACE CLOSE TO FETs 
ON TOP AND BOTTOM LAYER

VCCP SPECIFICATIONS
VOUT = SVID (0.52 - 1.24V)
VBOOT = 1.0V
LL = 2.3mOHM

DC TOL = +/-6mV
AC & RIPPLE TOL = N/A
TOTAL DC, AC & RIPPLE TOL = +/- 25mV
IOUT TDC = 18A
IOUT PEAK = 30A
LOAD STEP = 27A
IOUT DI/DT = 400A/uS
SW FREQ = 800KHZ
SVID  = 0x00h
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ROUTE AS DIFF PAIR
10 MIL WIDTH, 5 MIL SPACING

PLACE NEAR
OUTPUT INDUCTOR

PLACE NEAR
CONTROLLER

ROUTE AS
DIFF PAIR
10 MIL WIDTH
5 MIL SPACING

PLACE CLOSE
TO OUTPUT
STAGE

TERMINATE VNN SENSE
ACROSS HF CAP NEAR SOC

PLACE CLOSE TO FETs 
ON TOP AND BOTTOM LAYER

VNN SPECIFICATIONS
VOUT = SVID (0.65 - 1.24V)
VBOOT = 1.0V
DC TOL = 0.5%
AC & RIPPLE TOL = +/- 5.9%
TOTAL DC, AC & RIPPLE TOL = +/- 6%
IOUT TDC = 6.7A
IOUT PEAK = 7A
LOAD STEP = 5A
IOUT DI/DT = 80A/uS
SW FREQ = 800KHZ
SVID  = 0x01h
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PLACE NEAR
OUTPUT INDUCTOR

PLACE NEAR
CONTROLLER

ROUTE AS
DIFF PAIR
10 MIL WIDTH
5 MIL SPACING

PLACE CLOSE
TO OUTPUT
STAGE

ROUTE AS DIFF PAIR
10 MIL WIDTH, 5 MIL SPACING

PLACE CLOSE TO FETs 
ON TOP AND BOTTOM LAYER

VCCSRAM SPECIFICATIONS
VOUT = SVID (0.75 - 1.2V)
VBOOT = 1.0V

DC TOL = 0.5%
AC & RIPPLE TOL = +/- 6.5%
TOTAL DC, AC & RIPPLE TOL = +/- 7%
IOUT TDC = 6.5A
IOUT PEAK = 8A
LOAD STEP = 3A
IOUT DI/DT = 10A/uS
SW FREQ = 800KHZ
SVID  = 0x03h
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VDDQ SPECIFICATIONS
VOUT = 1.20V
RIPPLE GUIDELINES = +/- 4mV
DC TOL = +/- 8mV
AC & RIPPLE TOL = +42/-34mV @ SENSE POINT
TOTAL DC, AC & RIPPLE TOL = +50-/-42mV @ SENSE POINT
IOUT TDC = 6.4A
IOUT PEAK = 10.1A
IOUT STEP = 3.5A
IOUT DI/DT = 18A/uS
SW FREQ = 400 KHZ

V12A_VR_VDDQ

VR_VDDQ_LGATE

VR_VDDQ_PHASE

VR_VDDQ_HGATE

V12A
V5A

VDDQ_CPU_DDR

VDDQ_CPU_DDR

VTT_CPU_DDR

V12A_VR_VDDQ

PM_VDDQ_PWRGD

PM_VDDQ_EN
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MAX CURRENT 12.3 A

V1P05 SPECIFICATIONS
VOUT = 1.05V
RIPPLE GUIDELINES = +/- 3mV
DC TOL = +/- 0.6%
AC & RIPPLE TOL = +/- 19mV 
TOTAL DC, AC & RIPPLE TOL = +/- 25mV
IOUT TDC = 10A
IOUT PEAK = 12A
IOUT STEP = 5A
IOUT DI/DT = 20A/uS
SW FREQ = 600 KHZ

PS - 3.3V

Vout Resistors calculation
--------------------------------

        Vfb x Rfbu
Rfbd = --------------
         Vout - Vfb

Vfb = 0.6v
Vout = 3.3v
Rfbu = 21.5K
-------------------------
Rfbd = (0.6 x 21.5) : (3.3 - 0.6)

Rfbd = 4.77K => 4.75K

Rfbd

Rfbu

Soft Start calculation
---------------------------
          Css(nF)*Vfb(v)
tss(ms)= --------------
             Iss(uA)

Vfb = 0.6v
Iss = 10uA
Css = 22nF

tss = 1.32ms

Css

OverCurrent Resistor calculation
-----------------------------------

                      Ip-p
Rocset= (Iout(max) - ------) x 95 + 62.5
                        2

Iout(max) = Iout x 1.33 = 15A x 1.333 = 20A
Ip-p(inductor) = 4.28A
Rocset = ( 20 - 4.28/2) x 95 + 62.5
Rocset = 1759.2 
-----------------
Choise Rocset = 1820 ohm 

Imax=15A; Fswitch=500KHz, Eff=95.303% 
Iout=12.3A, Pout=40.6W,  Pin=42.72W,Iin=3.6A

Set frequency
Optional Resistor
R = NC     500KHz
R = 40.2K 300KHz
R = 13.3K 1MHz

PGOOD not 5V tolerant.

Address =
base+4
0x14

vout= 1.05V , Iout max=  15A  ,used Iout max = 12A

4.2mhom ,17.5A

low ESR low ESR

connect the sens close to load

V3P3_SW

V3P3_BP

V3P3_EN

V3P3_OCSET
V3P3_BST V3P3_BST_RC V3P3_SNBR_RC

V3P3_FB

V3P3_COMP_RC
V3P3_FB_RCV3P3_COMP

PM_V3P3_PWRGD

PM_V3P3_PWRGD

ENABLE_V1P05

SW_V1P05

BOOT_V1P05 B_V1P05

VSENS_V1P05

RS+_V1P05
RS-_V1P05

P1V8_V1P05

TRACK_V1P05

VCC_V1P05

RSO_V1P05 RSO_R_V1P05

FB_V1P05

FB_R_V1P05

COMP_R_V1P05

COMP_V1P05

V12A_F1V05

POWER_SCL
ALRT_V1P05

ADDR_V1P05

POWER_SDA

V12A

V3P3A

V3P3_RTC

V3P3V12A

V5A

V5A

LGND_V1P05

LGND_V1P05

V1P05

V3P3

V3P3

PM_V1P05_PWRGD

PM_V1P05_EN

PM_V3P3_PWRGD

PM_V3P3_EN

SMB_LEG_DATA_ISO

SMB_LEG_CLK_ISO

SMB_LEG_ALRT_N

SMB_LEG_DATA

SMB_LEG_CLK
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Vout = +5.0V
Max Current = 1.8 A

Vout = +1.5V
Max Current = 1.0 A

Note:

RT7275 PGOOD output does not work like other regulators
and should not be used for power sequencing. It will indicate
that power is good if the EN (enable) is low and output at zero
as expected in that state.

Enable at Vin = 8.4V

Vout = +1.8V
Max Current = 1.1 A

Vout = +3.3V
Max Current = 3.0 A

NC

V12A_VR5

V12A_VR5

V5A

V12A_VR1P5

V1P5

V12A_VR1P8

V1P8

V3P3

V12A_VR3P3A

V3P3A

PVCC_VR1P5

PVCC_VR1P8

PM_V1P8_PWRGD

V12A

V12A

V12A
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V5A
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V3P3A

V12A_VR1P5
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V12A_VR3P3A

V12A_VR5

V12A_VR5

V1P5

PM_V5_PWRGD

PM_V1P5_PWRGD

PM_V1P5_EN

PM_V1P8_EN

PM_V3P3A_PWRGD

PM_V3P3A_EN
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VALUE
PACK

SMTC TRACKING LABEL
0.650 X 0.200

Midplane (Rackmount)
Power Connector

Rated 3A/pin

SMBus Header

Mounting Holes

Rated 7A/pin

Desktop Power
Connector

CPU Heatsink Anchors Labels

Silkscreen on PCB:
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SATA

Layout Note:

Connect buffer to main SPI CS
trace with short stub
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Revision Sheet Description

13
28 Add power connector for 2.5" and 3.5" drives.

29, 30

X100 n/a Inital Alpha prototype release.

X200 29 Swap pinouts on 3 front panel module connectors to support flipped connector orientation in layout.
Add I2C-based ADC for voltage monitoring. Removed voltage monitor signals from FPM connector.

13, 29, 31 Add NC-SI management interface and second SPI CS to FPM connector.

Add clear CMOS header.
40, 30, 14 Rename PIC_xxx power button and reset button nets to match PIC code.
Layout Replace L2 inductor footprint (was incorrect footprint and required mods).
Layout Add heatsink fin direction notation to assembly drawing and silkscreen layer.
Layout Move inductor L1 down and away from CPU heatsink.
Layout Reset footprint for Q2 FET to default; one of the pads accidentally deleted on Alpha pass.
40, 29 Rename FAN_CPU_xxx signals to FAN_CENTER_xxx.
Layout Move J22 fan connector to the right away from J23 fan connector by ~2 mm. The two connectors interfere with both cables plugged in.
48, 15 Change clock buffer enable to more reliable RSM_RAILS_GOOD signal.  PM_V1P5_PWRGD signal does not operate correctly at powerup.
Layout Misc silkscreen cleanup.
15 Replace clock buffer 27.4 kOhm series output resistors with correct 27.4 Ohm value.
39 Add SLP_S3_N controlled AND gate inline with COREPWROK signal. It was previously taking down the core rails and then deassering COREPWROK.
28 Replace M.2 M-key slot with B-key slot to support additional WWAN card. Also add 110 mm card mounting hole for longer cards.
28, 14 Add USB 2.0 hub to allow simultaneous USB connections to mPCIe and new WWAN slots.
27, 28 Connect SOC_WAKE_N signal to all 3 radio cards.
29 Remove V5A connections from front panel module (FPM) connector (USB power now generated on FPM). Add more V12A connections. 
25 Add dual vendor stuffing option resistors for Infineon and Atmel TPM devices.
29 Triple AND gate QFN package on CPU_ERROR_N signal no longer available. Change to SOIC package.
47 Change RTC power connection from V3P3 to V3P3A.
40, 29 Remove inlet thermal diode from motherboard. More appropriate location is on the front panel module closer to the intake vents.
40 Change fan signal pullup connections from V3P3 to V3P3A so fans stay active when CPU is down.
4, 8, 9 Update block diagrams.

n/a            Add G02, G03, G04 customer variants. No fab changes.
43             Per guidance from ST Micro, change VCCP FETs Q5, Q15 to different part numbers to eliminate issues with lower power CPU SKUS.
43             Change VCCP 12V input ferrite to 6.0A part. The 3.0A part did not have enough margin with high-power CPU SKUs and rating 
                also dropped off at higher board temperatures.
44, 45      Change VNN, VCCSRAM 12V input ferrite to same 6.0A part as VCCP. Overrated for the application, but simplifies BOM.

X201

X202

n/a            Add ICT Test Points for all non high speed & DDR nets
13            Added U82 74AVCH4T245BQ level shifter for JTAG
13            Added J35 - JTAG 11491.1 2x5 male header
13,25      Changed SoC JTAG  PU resistors from  51 ohm to 1K ohm
47           V3P3 power supply replaced to TPS56121DQP, V1P05 replaced to IR38062M
       

R200

41            Added pull-down 1K resistor on PIC_PS_ON signal

47            Added Q16 open drain between IR ALRT_V1P05 and SMB_LEG_ALRT_N
47            Added R732 4.99K to IR ALRT_V1P05

47            ALRTN_V1P05 renamed to ALRT_V1P05 consider with IR logic

48           Removed R270, pull-down from V5A enable voltage divider

27            J2 & J21 uSIM connector changed to COT000157

28            H1, H8 & H9 stand off holes changed to MSL#SMTSO-M25-3ET
28            H7, H10 stand off ORCAD symbol changed and H7 moved from Page 27 to page 28

43            C114 footprint changed

R100

39           Touch-up On PM_V3P3_EN signal 1K 0603  between R294.2 and GND VIA as shown below
47           Removed R731, Added R732 4.99K, to disconnect IR ALRTN_V1P05 from SMB_LEG_ALRT_N

47            Added 4 optional resistors for option IR I2C moving from SMB_LEG to SMB_LEG_ISO

13,25       JTAG PULL-UP resistors: R431, R446, R458 & R562 changed from ERS000297 (49.9Ohm) to ER#04021KFT (1Kohm)R200-02

R200-03 27       Added two MECH parts COT000130 for mPCIe connector

BOM Cleanup for Mass prodcution
Update of 80200-0150-G02 
 

 Name                                    Reference Designator
 XDP Debug Port(COT000136 )          J14 

 Power for offboard HDD/SSD              J10 
 SATA - A                                              J18 

 SATA/SATADOM - B                          J17

Update of 80200-0175-G00 
 Name                                    Reference Designator

 WWAN Radio M.2 Slot                        J11 
 Micro-SIM Card                                   J4

 Buzzer (EBZ000001 )                           BUZ1
Debug Headers                                      J22, J23, J25
Front Panel Header                               J9
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