Revision History

Notes

Rev Group Date Description

X100 GO00/G02/G03 Nov, 2018 Initial Release

R100  G00/G02/G03 Dec, 2018 Beta0 Release

R101 G00/G02/G03 Dec27,2018 Betal Release

R200  G00/G02/G03 Jan 27,2019 Beta2 Release

Variants

Feature Go0o G02 Go03
PCB -0189 -0190 -0190
SoC SKU D-1577 D-1541 D-1517
Cores 16 8 4
DIMM Slots 4 2 2
EMMC Yes No No
PCle x16 Side Ex.Slot  V.T.H Straddle Straddle
PCle x8 Side Ex.Slot V.TH Straddle Straddle

* Schematic prepared for two PCB boards in three variants:
PCB1 80204-0189-G00 for Compute Large
PCB2 80204-0190-G02 for Compute Medium
PCB2 80204-0190-G03 for Compute Small

* Schematic supports V2 and YO CPU (none -NS) steppings only
In order support -NS chip, need change layout as following:
- Remove SHRT1
- connect U1 pins T40, T42 & V40 to +VCCSCSUS

* PCB boards difference
-0189 Side Expension Slots True Holes mount
-0190 Side Expension Slots Straddle mount

* To see variant:
1. Open View menu
2. Choose Variant View Mode menu
3. Choose one of the variants
4. Press OK
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Edge Fingers x16 PCle

A
2xChannels DDR4 w/ECC Straddie-Mount x4 PCle
2093 16 [x16 connector)
ens x
\J
A | PCle 30
PE1[0:15] PCle 3.0 PCle gen3 x4 L
PE[0:3) Module 1
- - Connector
-1 0 Sg . I
%g =E[0 lg— SR {XeonDNSonly) | __ . . I GERDES
=3 =]
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SATA3 | saTas PCIE[3:4] [ -
> Port 2 PCle20 | o PClegen2x2 TS0
PCIE[1:2] [ -
7 SMBusjmmlerrLegE‘} o 120
L SATA3 SATA3 (€] e
- 1 port Xeon-D [MDI0 Lt | MDIO
D-1577
SATADOM etwork
SATA3 SATA3 Module 0
Support 44— > ., 16-coOre Connector
106G KR It
1.3GHz s [0 2| SERDES
< 106G KR
2 45W 2 [Tl | SERDES
S;SD SATA3 SATA} T PCle geni x2
Port 4 e 2.4 " le gen. | HSI0
b PCIE[T:8] >
PCIe 20 | o PClogen2d -
PCIE[5:6] - 150
M2 SATA3 SATA3 =
SSD y Port 3 - MDIO
mPCle
Card Management
USB 3.0 UsSB3 Module
Port1 PCle30 |, PClegen3xi Comestor
. e J.d g legens x .
TN T PEZ[) P PCle
resistor | o | USB2
population [ ™| Port0 UART |ag—console > UART
options
M2
Y USB 30 UsB3 =
- e - | 12C
Pushb - Power/Reset - CONTROL
@ SLP signals, etc. ‘ »| AP
USB 10, SML1 {slave - PECI)
c »| MC | USB20 g:gz} [2c ] 12C
Bridge 2c < SMLO {master/slave - Host) »|7C
USB 2.0 (Virtual Media)
usBz | v ) UsB2

i

Port 2

Critical Signals ——»-| Health

SPI < Boot flash located on FP module -SRI

Thermal Fan TPM
2VDC RTC PWR ‘ Diodes | Headers
USB3,Port 5 Anal FAN
USB2, Port 1 e | TEMP
USB 3.0 {and 2.0)
- USB273
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VCCIN
Controller
SVID Addr = 0x00

V14

Enabled by:
Pﬂ" @ PM.DDR-VTT-PWRGD -AND- BDW-SLP-54¢ vean
o — = .
Conn 182V @ 55A {max}
Enabled by:
PM-V3P3.-PCH-PWRGD VCCSCSUS
@ - 105V @ 15.24 [man} >
SVID Addr = 0x01
Enabled by:
SVID PM-VCCKRHV-PWRGD -AND- BDW-SLP-83# V1PO5
@ 1.05V @ 12A (max) -
DC-DC SVID Addr = 0x03.
Converter
Enabled by:
+V12P0-DDR -AND-
BDW-SLP-S4# vDDQ
12V @ 21A {max} -
Switching SVID Addr = 0x02
DbC-be Enabled by:
Converter PM-VDDQ-PWRGD TIITT
0.6V @ 154 {max} >
Enabled by:
. PM-VIPO5.PWRGD -AND- BDW-SLP-53# V3PIPCH >
> 3.3V @ 13.5A (max)
Linear
Regulator
Enabled by:
+V12P0-STBY @
resistor divider +VSPO-STBY
s5ov @ ’-
12V Input 5.4A {max)
N Enabled by:
STBY Rail > BOW.-RSMRST#
0.38A 1IvVe 0.454 {w
i 0.95A P
S5 Rail
—_— Enabled by: @
PM-VIP7 PWRGD v
+VCCKRH r
S0 Rail r 1.3V @ 0.5A (max)
FET Enabled by:
Switch 0.104 +V12P0.DDR -AND- BDW.SLP-S4# _ ST
T 25v @ 0.08A (max) »
Integrated @
Load Switch Enabled by:
PM-V5P0-STBY-PWRGD +V3P3-STEY
Load Switch sve >
3 fmax}
Sequence Enabled by:
. 0.40A PIC_PS_ON +V3P3
Indicator | Load Switch -
Superscript number Enabled by:
indicates enable input gated 954A PMV1P0S PWRGD -AND. BDW-SLP-53# L e ——
by SLP state 128
de-assertion Enabled by:
BDW.SLP-54#
V12P0-DDR
4 -
Enabled by:
BOW-SLP-54# V12P0-PCIE
’@ - »
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Time (ms): 0 10 20 30 40 50 60 70 80 90 100 120 130 140 150
]
1
Source Destination ) I ! [
External Board +12V External/i / i i
] H 1
Board Board + - ‘ | \ i d
I 1 1
Board Board + - y 7 i i
| 1 1 1
Board PCH vCCsus3 3/ i i i
10ms ' (A !
Board CPU VCCSCFUSESUS | ! | !
1 L L
Board PCH BDW-RSMRST# ! : :
1 L L
Board CPU VCCKRHV (+V1P3) ; - : |
| “E L
PCH Board BDW—SLP—S4#I \ |
1} 1
Board DRAM, PCIE V12P0.DOR, V12POPOIE Y| m }
I JI ’ ms 1 ;
Board DRAM VPP-DDR4 (+V2P5) .1 . !
P B ! 20ms | I
- -
Board DRAM, CPU - VDDQ | /: }
- ] | I 1
Board DRAM VTT : : 1
> ! 1
Board CPU VCCIN__ ! !
|
I
; BDW-SLP-S3# fransistions 30us after BDW-SLP-S4# |
PCH Board " * VCCKRHV-PWRGOOD BDW-SLP-SS#' !
1} |
Board PCH VIPOS /- |
! 1
Board PCH +V1P5-PCH M :
1 ! 1
Board PCH “VaPAPCH /) i
1 1 1
Board PCH +VCCSCSUS-PCHI j——2me—n/ |
[ I H
Board PCH PCH PWROK | ¢ 2me s — 32 !
1! |
Board PCH PCH-SYS-PWROK| ‘ :
1 i |
PCH Board PLTRST_N ! 1 99ms : JPLRST N
1 ! n
Board PCH APWROK v 100ms APWROK
1 [}
Board CPU LAN-PWRGOOD ! LAN-PWRGOOD & 20ms
Board CPU CPU-RSMRST CPU-RSMRST ¢ 20.01ms )
Board XDP XDP HOOKD |
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SPI
Flash

Side Expansion - Edge Fingers

SP1
Flash

X16 PCle
W) Side Expansion - Straddle Mount
X16 PCle
A
SMB_CLK _ | smBus
DDR_SCL ™ Header
] NS
— =z z =
z T £ R
1 | I DDR_SC
= e Vot o oo s 8 g s i e
DDR4 4 £ g DDR4
DIMM DIMM
110 5 s = w
DDR4 X = X DDR4
DIMM o 2 o lnd To MPCEE Card
11 J_‘ o
ggm’gt:’;‘::fg DDRO_CLK_P/N_0 To XDP Connectors
e e DDRO_CLK_PIN_2
- DDR1_CLK_PIN_1 _CLK PN _
- TR DDRO_CLK_P/N_1 »
LR DDRO_CLK_P/N_3 -
E— TR BEE T 5 — CLKOUT_PCIE_PiN_3 _—
- o Module 1
D CLK CLKOUT_PCIE_PIN_5 CLKQUT_PCIE_PIN_5 =
SVID - SMB CLK SMB-LVC3-CLK Isolator SMB_CLK IS0
DC-DC - [12C Repeater)
Converters XTAL25_IN
XTAL
=— 25MHz
[ XTAL25_OUT
x| RTCX1 LAN1_I2C_SCL_0 = e LAN1_12C_SCL 0
== D rsekiz LAN1_12C_SCL_1 — {eeTswitchy | LAN1 12€ SCL 1
[
LAN_XTAL_IN
XTAL
‘;I: 25MHz .','.S.f‘:‘.:"s
LAN_XTAL_OUT T (e CELD < | LANO_I2C_SCL_0 Connector
_12C 0+ L Isolator TR -
e LANO_I2C_SCL 1 -swﬂer [ g (e switcht [ LANO 12C SCL 1 -
il LAN_SMBCLK CLKOUT_PCIE_P/IN_6 CLKOUT_PCIE_PiN_6
[ shifter | \ LAND ELSH CLK CLKOUT PCIE_PN 7 CLKOUT_PCIE_PiN_T .
Level - -
<—‘£,<— LAN1_FLSH_CLK -
JTAG_TCK_CPU SPLCLK | TPM
JTAG_TCK_PCH Pic SMB_CLK_ISO |
Contraoller
CLKOUT_ITPXDP_PIN Management
- Module
MB CLK 15O Connector
Xeon D-1577 FRU Analog
16 EEPROM Switch | 12C_FP_SCL 5
-Core
Isolator
[FET switch)
S— SUSCLK_GPIOs2 CLKOUT_PCIE_P/N_4 >
SERIRQ_CLK
SMB_PECI_CLK_ISO Isolator T IR CLKOUT_PCIE[S] Voltage
[FET switch) - Trans
SMB_HOST_CLK_ISO Isolator CLKQUT_PCIE[1]
Front Panel BHC S CLKOUT_PCIE[Z]

TP

L

CLKOUT_PCIE[3]
CLKOUT_PCIE[4]

CLKOUT PEG PIN CLKIN_PCILOOPBACK

]
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BOW.DDRO.DQI0S3) 18,19
& >)_I_I\

BDW-DDRO: BY2
BOW-DDROL BY4

V1A

DDR0_DQO

BOW-DDROL CD2

‘BOW-DDRO| CD4
BOW-DDROL BWH
‘BOW-DDRO| BW3
BOW-DDROL CC1

BOW-DDROL CC3

‘BOW-DDRO| CC7

BOW-DDROL CB9

BDW-DDRO-ECC7 _ CK26

+V1P0S

BOW-DDR-RESET# __18.19.40.21

-DDRO-CLK.DPD 1 cLaz.
§ BOW-DDRO-CLKDNO 18 CJ47,
-DDAO- CKa5
§ BOW-DDRO-CLK-DNI 19 CMA45,

2 BOW-DDROCLK-DP2 18 CF45
“DDRO-CLK:

BOW-DDROGIKDP 19 3
R62 & anwobnociicony 1o —cles

1« DDR_RCOMPO ¢
CD5

DDRg_4_STRAP

1a__CGA47,

DR AcomPTaps Y|

1%

o402 TP1B1 [ DDoR-RCOMPZGoas)
o TeoTECCas )

DDRO_DQ63
DDR0_ECCO

DDRO_ECC?

DDRO_CLK_DPO
DDRO_CLK_DNO

DDRO_CLK_DP1
DDRO_CLK_DN1

DDRO_CLK DP2
DDRO_CLK_DN2
DDRO_CLK DP3
DDRO_CLK_DN3

DDR_RCOMPO
DDR_RCOMP1
DDR_RCOMP2

DDR3_4_STRAP

Olss L OTpiss
B =k

R764 | R765 |m76s

130R ¢ 402 $121
1% % 19
0402 ( 0402 | 0402

DDR_RESET#

Routing Notes:

For each DDR channel DIMM) is to be placed
farther from the SoC, and DML is to be

placed nearer to the SoC
In that case, the signals are to be routed as

DIMMO (farther) DIMM1 (nearer)

DDRx_CLK_0, 2 DDRx_CLK_1, 3

DDRx_CKE_1, 0 DDRx_CKE 3, 2

DDRx ODT_1, 0 DDRx_ODT 3, 2

DDRx_CS_1, 0 DDRx_CS_5, 4

CB2 _ BDW-DDR
CG9 _ BOW-DDRO-DQ
CH14_BOW-DDRO-DQ
CB24__BDW-DDR
CB69 _BOW-DDRO-DQ
CJ69 _BDW-DDR
BN71_BDW-DDRO-DG:
BM66 _BDW-DDRO-DO:
GJ24 _BDW-DDR

BDW-DDR0-DQ
CF7 __BDW-DDR
CDT3_BOW-DDRO-DQ
CF22 _BOW-DDRO-DQ
CF67 _BDW-DDR
CM67 _BOW-DDRO-DQ
BP72__BDW DDA
BR67 _BDW-DDRO-DQ:
CM22 _BDW-DDRO-DQ

CB4  BDOW-DDRO
P CH7 —Bow-DorRo!
'CGT3__ BOW-DDRO!

CL54. -DDAO-
CJ58 18 BOW-DDRO-CS#1
D54 -DDRO-

CF52 19 __BOW-DDRO-CS#5

CKaa 1819 BDOW-DDRO-ALERTY
oMag 161 -DDRO-PAR

DDR_SCL_R

Cpss DDRSCL o402 10R 1% 760
CCe0_ o5 10R R761

CRsp  DDR_VREF 2R3 m7e3

Xeon D-1541
BGA

P92

g |

+VREF-DDR4

+VPP-DDR4

R773
4KT5

0402
TP196

«2

BOW.DDRIECC[07]

BDW-DDR1-DQ[0:63]

uis
BOW-DDR cat

BOW-DDR1-DQ ca3 | DDR1_DQ0
BOW-DDR CM3 | DDRT_DQY
BOW DDRIDG Ca | DDR1_DG2
BOW-DDR CF2 | DDR1_DQ3
BDW-DDI CFa | DDR1_DQ4
BOW-DDRT-DQ: CLz | DDR1_DQS
BOW-DDR CKa_| DDR1_DQ6

+V1POS

o
bl

BOW-DDRI-|

BOW-DDRICLKDPO 20 CVS8

DRI cuss
émww,w;:,uﬁ 2l kR4 DDR1_GLK DP1
DDR1ZGLK_DN1

BG77 | DDR1_DQs7
BG75 | DDR1_DQs8
78| DDR1_DQ59
DDR1_DQ60

3| DDR1_DQs1
72 | oori-oae:
DDR1_DQ63

DDR1_ECGO
>—Gvas | DDR1_ECCT
.78 | boriecce

DDR1_ECC6
B35 | poR1“EGG7

BDW-DDR:

DDR1_DQS_DPO [ GRg

BOW-DDR:

DDR1 DS DP1 [GTig

BOW-DDR

BOW-DDR:

BOW-DDR

DDR1-DQS_DP4 G575 BOW-DDR!
6

BOW-DDR:

DDR1_DQS_DP12 |
DDR1 DGS DP13 [9nre

DDR1"DQS_DP14 5079 hOw OoAT]

DDR1_DQS DP15
DDR1-DQS_DP16 oo
DDR1_DQS_DP17

DDR1_DQS_DNO
DDR1-DQS DN1
DDR1_DQS_DN2
DDR1_DQS_DN3
DDR1_DQS_DN4

BOW-DDR

BDW-DDRI-{
BOW-DDR

DDR1_DQS DN5

DDR1_DQS_DN&

DDR1_DQS_DN7

DDR1_DQS_DN8

DDR1_DQS_DN9

DDR1_DQS DN10

DDR1_DQS_DN11

DDR1_DQS_DN12
DDR1_DQS_DN13
DDR1_DQS_DN14
DDR1_DQS_DN15
DDR1_DQS DN16
DDR1_DQS_DN17

DDR1_MAO ¢
DDR1_MA1
DDR1_MA2

DDR1_MA3

MA16

DDR1_MA16_RAS#
DDR1_CKED

DDR1_CS#5

DDR1_BAO [GTeg

BDW-DDRI-CKEQ

1
BOW-DDRI-ODT2
BDW-DDRI-ODT3

1-CKET
BOW-DDRI-CKE2
BDW-DDRI-CKE

BDW-DDR1-0DTO

10841
BDW-DDRI-CS#4
BDW-DDRI-GS#5

BDW-DDRI1-BA)
1-BAT

DR1_CLK_DNO

CRa7| DDR1_GLK DP2

§ BOW-DDRI-CLKDP2 20 OU57
1-CLK-DN;

DDR1_CLK_DN2

1-CLK-DP: 1 Cvs3
§§ BDW-DDRI-CLK-DN3 21 CT53, ggRLC'-K,DPﬁ

R1_CLK_DN3

DDR1_BGO
DDR1_BGT W,

021 BDW-DDAI
R oA [oRat 2021 BDW-DDR1-BGO
= a2 2021 BDW-DDRI-BG!
14 ouat 1 1-ACTS
DDR1_ACT# MA15

cree . e
DORI_ALERTS PAR. AR
i — T TE

Xeon_D-1641
BGA

+VPP-DDR4

TP193

DDR_VPP_EN

GN

TP1g5
g
soup |7 PPRVPPsOL coms BT 102021 Tovmaepisol
- % @0z
sons |- DDR-VPP-SDA_R 22R6, R775 18192021  DDR-VPP-SDA »
% 010z
PCA9617ADP Ther fries
TSSOP
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3 PELAXDPO:15] )

33 PE1-RX-DN[0:15] EELRCON0:1S)

uie Xeon_D-1541

55 pE2RXOPOS) PE2RXDP(0:3]

3 PEZAXDNDS )

AVIPS-PCH

PE2-RX-DPO

PE1_TX_DP0O

PE1_RX_DPO PE1_TX_DPO g?ﬂ;?ﬁ—ﬁ—ﬁﬁmi
PE1_RX DP1 PE1_TX DP1 [“gag—PETTXDPOZ——
E1_RX_DP2 PE1_TX_DP2 [ PET-PXBPOS——
PE1_RX_DP3 PE1_TXDP3 | ggg—PETTXDFOT——
PE1_RX_DP4 PE1_TX DP4 ["pgg — PET_TXDPOS
£1°RX DPS PE1 TX_DP5 [f37——PErTXDPIS——
PE1_RX DP6 PE1_TX DP6 [~pgg—PETTXDPOT——
PE1_RX_DP7 PE1_TX_DP7 [ggg—PET-PXBPOS——
PE1_RX_DP8 PE1_TX DP8 agp — PET_TXDPOS——
PE1_RX DP9 PE1_TX DP9 41 —PETTXDPT——
PE1_RX_DP10 PE1_TX_DP10 PET_TXDPtT
PE1_RX_DP11 PE1_TX_DP11 PET-TXDPT
PE1_RX_DP12 PE1_TX_DP12 14 A
PE1_RX_DP13 PE1_TX_DP13 PET_TX DP 1
PE1_RX_DP14 PE1_TX_DP14 PET_TX_DPT:
PE1_RX_DP15 PE1_TX_DP15

a0 PE1_TX_DN0O
PE1_RX_DNO PE1_TX DNO [¢37 =P
PE1_RX_DN1 PE1_TX DNi gz —PETTX ONoz——
PE1_RX_DN2 PE1_TX DN2 gaq —PETTXDNOT——
PE1_RX_DN3 PE1_TX DN3 [ 35— PErTxOfos——
PE1_RX_DN4 PE1_TX DN4 ggg— PET_TXDNOS
PE1_RX_DN5 PE1_TX_DN5 [pg7—PET-TXBRos——
PE1_RX_DN6 PE1_TXDN6 [~G3g—PErTXONoT——
PE1_RX_DN7 PE1_TX_DN7 [Bag—PETTXDNoT——
PE1_RX_DN8 PE1_TX DN8 [5g0 — PETXDNOT——
PE1_RX_I PE1_TX_DN9 PET_TX_DNTO
PE1_RX_DN10 PE1_TX_DN10
PE1_RX_DN11 PE1_TX_DN11 PET_TXDNT
PE1_RX_DN12 PE1_TX_DN12 14 PET_TX_DNT
PE1_RX_DN13 PE1_TX_DN13 PET_TX DN
PE1_RX_DN14 PE1_TX_DN14 PET-TXDNT
PE1_RX_DN15 PE1_TX_DN15

PE2_TX_DPOD

PE2 RX_DPO

PE2 TX DPO a5y

4V3P3-PCH

R781
K25

1%
0402

PE2 RX_DP1
PE2 RX DP2
PLZIXDPS PE2_RX DP3
PE2 RX_DP4
2 RX DP5
PE2 RX_DP6 PE2 TX DP6 [~pg9 < PE2_TX_DPO7
E2 RX DP7 PE2 TX DP7
D21 PE2_TX_DN0O
PE2 RX_DNO PE2 TX DNO [gog—PEZTXDNOT——
PE2 RX DN1 E2 TX DN1 [ppq—PE2-TADNoz——
PE2 RX_DN2 PE2 TX DN2 [Go5—PEZTXDNOT——
PE2 RX DN3 PE2 TX DN3 [ pog
PE2 RX DN4 PE2 TX DN4 [go7X
PE2 RX_DN5 PE2 TX DN5 [pog X
EoRX DN 34 PE2_ RX DN6& PE2 TX_DN6 [-0agX PE2_TX_DNO7
>————— ¥ PE2RXDN7 PE2_ TX DN7
PCIE TX DP1
T PGIE_RX_DP1 PCIE_TX DP1 [y ==
o he PCIE RX DP2 POIE TX DP2 [gg——FoieTxoPs——
“RX-DPA PCIE_RX_DP3 PCIE_TX_DP3 [ g POIE_TXDPE
Db IE_RX_DP4 PCIE TX DP4 [pjg—PEIE A OPS——
g PCIE RX DP5 POIE TX DP5 [jrg——PoiE T DPE——
_RX-DP7 PCIE_RX_DP6 PCIE_TX_DP6 [Njg _ POE_TXDPT
g POIE RX DP7 PCIE TX DP7 [ pg—PoiE T pPe——
PCIE_RX_DP8 PCIE TX DP8 [~ ————————————
PCIE_TX_DN1
PO AXONT PCIE_RX_DN1 PCIE TX DN1 [
WVIPOS  4V1POS T PCIE_RX_DN2 PGIE_TX DN2 [
e PGIE RX DN3 POIE TX DN3 [
Do Ao PGIE_RX_DN4 PGIE TX_DN4 |7
COE RO PGIE RX DN5 PCIE TX DN5
Rr7e A7 e N PCIE RX DN6 PGIE TX DN6
0K 0K e RS PCIE_RX_DN7 PCIE_TX_DN7
PGIE_RX_DN8 PGIE_TX_DN8
1%, 19
fodcz (o462
Ot PIRQAY
b i PE_HP_SCL PIRQB#
PEHP PE_HP_SCL PIRQCH
a0 PE_HP_SDA PIRQD#
& PIRQE# GPIO2
- PIRGF# GPIOS
POIE-RCONP PCIE_IREF PIRQG# GPIO4
PGIE_RCOMP PIRQH#_GPIOS
- 8GA
PIRQA#
PIRQB#
PIRQCH
PIRQDY

PCle Connectivity

Revision | Lanes| Connected to
PE1 3.0 0:15 Side Expansion x16 Edge Fingers
PE2 3.0 0:3 Side Expansion Slot Straddle Mount Connector
PE2 3.0 4:6 Not Connected
PE2 3.0 7 Front Panel Management Module Connector
PCIE 2.0 1:4 Front Panel Network Module 0 Connector
PCIE 2.0 5:8 Front Panel Network Module 1 Connector

Note: coupling caps are 16V, 108, 0402, XIR EELDCODRION s perTX.COP[0:1S] 33

PE1_TX_DP0O 220n | | C819 PE1-TX-C-DPO

PET_TX_DPOT 220n | | €820 PE1-TX-C-DP1

PET_TX_DPU: 220n | | c821 PE1-TX-C-DP2

PET_TX_DFO 220 | | G822 PETTX-CDPS

PET_TX_DPO& 220n | | C823 PE1-TX-C-DP4

PET_TX_DPO! 220n || C824 PE1-TX-C-DPS

PET_TX_DP0E 220n | | C825 PE1-TX-C-DP6

PET_TX_DPO7 220n | | €826 PE1-TX-C-DP7

PET_TX_DFUS 220n | | C827 PE1-TX-C-DP8

T 220n || €828 PE1-TX-C-DPY.

PETTXDPT0 9500 || C829 PE1-TX-C-DP10

PET_TXDPTT 220n | | €830 PE1-TX-C-DP11

PET_TXDPT. 220n | | C831 PE1-TX-C-DP12

PET_TX_DPT 220n || C832 PE1-TX-C-DP13

ZSH 7‘"3“ 2200 || G833 PE1-TX-C-DP14

X 220 | | 0834 PEITX.CDP15
EELDCODNIONSSY pef-TX-CONO:1S] 33

PE1TX DNOO 9900 || c835 PE1-TX-C-DNO

PET_TX_DNOT 220n || C836PE1-TX-C-DN1

PET_TX_DNU: 220n | | C837 PE1-TX-C-DN2

PET_TX_DNE 220n || C838PE1-TX-C-DN3

PET_TX_DNO& 220n | | C839 PE1-TX-C-DN4

PET_TX_DNU: 220n | | C840PE1-TX-C-DNS

PETTXONOS pp0n || ceat PE1-TX.C-DN6

PET_TX_DNE 220n | | C842PE1-TX-C-DN7.

PET_TX_DN0& 220n | | C843 PE1-TX-C-DN8

PET_TX_DNU: 220n | | C844PE1-TX-C-DN9

PETTXDNT0 5501 || Gaas PEITXC-DN10

PET_TX_DNTT 220n | | C846PE1DX-C.ONT1

PET_TX_DN7Z 220n | | C847 PE1-TX-C-DN12

PET_TX_DRT: 220n || C848PE1-TX-C-DN13

PET_TXDNTZ 950q | | Ca4g PE1-TX-CDN14

PET_TXDNTS 220n | | C850PE1-TX-C-DN15

EE2 DCODRIOR s peaTXCDPOS] 33

PE2.TX.DPO0__ pp0n || cast PE2TX-C-DPO

PEZ_TX_DPOT | 2200 || C852 PE2-TX-C-DP1

PEZTXDPO2 o0 (| casa 11 PE2TX.C-DP2

PEZ_TX_DP03 1T 2e0n | emst_rezmcoea

PE2_TX_DPO7 220 || C855 3 PE2TX-CDPT

T
L2 DCODNOSl ) peaTXCONOS] 33

PE2.TX.DNOO 901 || cese PE2-TX-C-DNO

PEZ_TX_DNOT 1™ 2200 || cB57_PE2TXCONI

PEZTXDONOZ 550, || coss 11 PE2TX-CDN2

PEZ T DN | 2200 H €859 PE2-TX-C-DN3

PE2_TX_DN07 2zon||cot0 o1 PEETXCONT
PCIE TX DP1 1000 CDP1
POE TX_DP [ G DP2
FOE 0P o7 [ Siooms
PR DPF ey CoPt
e = sors
PO TX DPG [ TXGDP6
PO -TX P Tamn == o
PCIE_TX_DPE G0P8

R910
K75

1%
0402

PCIE TX.ONT 1000 0Nt
POETX DN i Conz
POTE_TX_DNG o0 == TXCONS
PO TX DN w7z Cona
POTE TX DN5—To0m = Cons
POTETX NG [y TXCDNe
POTE_TX_DN7 o0 = TX-CON7
POETX DN ey Sons

iE
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BDW-LANO-FLSH-CLK LAN1-MDIO1-STRAP. LANO RX DPO 34 100 | cerz LANO-KR-RXC-DPO ii tixﬁ K g;g
LAN1-MDC1-STRAP 04021150 19,
BOW LANO-FLSH.DI LANO RX DNO__ 34 || G878 LANOKR-AXC-DNO
BDW-LANO-FLSH-DO' 04021150 uio 34 LANO TX DP1
Re2 e 34 LAND TX DN
LANO RX DP1__ 34 100 |1 ca7e LANO-KR-RXC-DP1 Ne2?| LAN_KR_RX0_DP LAN_KR_TX0_DP 55
ons 002150 LAN KR _RX0_ DN LAN KR TX0 DN
LANO_RX DN1__ 34 10 || G880 LANO-KR-RXC-DN1 34 LAN1 TX DNO
11 P64 Fé6
402150, £ LAN_KR_RX1_DP LAN_KR_TX1_DP [ee
LAN RX_DPO_ 34D LAN_KR_RX1_DN LAN KR TX1 DN 24 Law_n e <§
04 DNS, LAN1 KR RXC-DP A5t ce0
D mmon ooz | Ubamxooe 91} Lan im0 0 - S ——
Assembly for -NS LAN1_KR_RX0_DN LAN1 KR TX0_DN OO0 OO
LAN1 RX DP1__34 DNS |
SRS o e 2o LaNt_Kkr_Rx1_DP LAN1_KR_TX1_DP [goy
LAN1 RX DN1__ 34 i TANT-KR RXG DT B54 _KR_RX1_| _KR_TX1.DP ["Agq
O -LANLFLSHOI Al C BS54 AN1 KR RX1 DN LAN1_KRTX1 DN +V1P05
i i LANKREN-1
BOW-PECHDO_0126
BOW-PECHDO_0126 L72 We9
= BDW-PEGHDO 13 D67 | LAN1_MDIOO0_LEDO_0 LAN_MDIO0_LEDO_O R917 JR918 R790 JR791 JR792 |R793
» LAN1_MDCO_LEDO_1_PECI_ID0 LAN_MDCO_LEDO_1 K75 K75 K75 4K75 <aK75 K75
Assembly for -NS LAN1-MDIO1-STRAP )1P205  Aces
TLANTMDCISTRAP . Ce6 | LAN1_MDIO1_LED1_0 LAN_MDIO1_LED1_0 1% 1% o 1o 1o 1%
LANT_MDC1 LED1 1 LAN_MDC1_LED1_1 0402 0402 |0402 |o402 |odo2
LAN1 KR EN- B67 E75 LANKREN 2 4
o—1 — o7 { LAN1_MDIO_DIR GTL 0 LAN_MDIO DIR GTL 0 73 — IF B
O e LANI_MDIO DIR CTL'1  LAN_MDIO_DIR_CTL 1 (o]
999 210
LAN1PORTDI2C.SOLKC A0 R72 22 LANOPORTO2GSGLK
- LanrpoRTD 2 % | De9 | LANI-12C_SCLo L. 120SCLO [7y72 22| ANO-PORTO-12C-SDATA T >
HVIROS VIR0 LAN1PORTI2G-SOLK 22 oreers b A6B e e P71 22 LANO-PORTI-RGSCIK
LAN NC-SI Management S8 ANTPORTIRG SOATA — 22 Teg | LAN1_ 120 SCL1 LAN_I2C_SCL1 777 22 ANO-PORTI12C-SDATA
Enable Signals: <D ronnss 2 T LANT_I2C_SDAT LAN_12C_SDA1 D g
: Software Defined Pins are isolated and HTP220 ACS6 G74 )
R7ss 7% $ Dﬂatﬂle% ’7>> PIC_PS_ON 40,49 connected 1o Front Panel Connector § LANT-PORTO-SOP1 22 “ AGSS| LANT_SDPO_0 LAN_SDPO_0 [F75 22 LANO-PORTO-SOPO -
K75 K75 . Disal EH . in place of LED functions on LANTPORTI.SDPO 22 LAN1_SDP1_0 LAN_SDP1_0 22 LANQ-PORTO-SDP1 Software Defined Pins are isolated and
498 connecled to_Front Panel Gonnector
o) LANT-PORTI-SOP1__ 22 ABSE e LANO PORTISORO in place of LED functions on XS. +VCCGBEFLT
19% 19% » 2 AKs6 | LANT_SDPO_1 LAN_SDPO_1 ["Ngg TAND-PORTT-SOPT ol
o402 o402 1 VOOGREFLT Srpaes T | LANIZSDPITH LAN_SDP1_1 )
BOW-LANO-MNGR-EN OB\ B8%5  EDWNCS:mXDD i Reas TP Dpso P 7 LANO_RBIAS 1 RBOT -
BOW-LAN1-MNGR-EN OR 896 BDW-NCSI-RXD1 EDULANG-FLSH-CLK AT LAN1_RBIAS LAN_RBIAS M67  BOW-LANO.FLSH.CLK 0.1% 0402 -
0402 2% C FLSH: [ M67  BOW-LANOFLSHCLK o7
24— BOW.LANTFLSHCSE AG67 | LANT_FLASH_CLK LAN_FLSH_CLK ["pg7 — BDW.LANO-FLSH-CS# P22
BOW LANTFLSH-DI AN78 | LANT_FLASH CS# LAN_FLSH_CS# | 73— BOW-LANO-FLSH DI S tpast
e e " BDW-LANT-FLSH-DO D71 LANT_FLASH_DI LAN_FLSH_DI F574— SDW-LANO-FLSH-DO S 1poss
Oy wpzse o LANT_FLASH DO LAN_FLSH DO C
12 6 TP235
o462
0doz O O O Oy 77 Js8
sowencowva  1a | || QTP ORETE Lan Nost ARB N LAN_XTAL IN 'm74 M os% R4
EOWANCSLCLC 22 AA72 | LAN_NCSI_ARB OUT LAN_XTAL_GUT Sa0%
ADWNCSICRS.DV 23 ) LANNGSIOLCIN
E— 1 v ez
W7z LAN_NCSI_RXDO LAN SMBALRT# Wani7s x1
vaps iPos BIRNTSIX % ——aA75" LAN NGSI_RXD1 LAN_SMBGLK [~ap77—] 1 s
BOWNGSITXD0 122 W77 | LAN_NCSI_TX_EN LAN_SMBDATA cics
vap3 T[22 §| LAN_NCSI TXDO 250
i BOW-PEGIDT | 1 #D787] LAN NGSI TXD1 from
cage ces? » - =" LAN_NCSI_TRI_EN_PECI_ID1 cass cegs
coge o R U U o  ETReEI 30p GNDaNp2 L
ke Lreor i s [V oo (e s e ° s 2 e
0K 7R e K oK 0K 0K 0402 0402
" 0402 et
s % 19% 19 19
P24 . 042 [oa02 (0402 0402
- 245 t——— VREF A VREF 8
O p< e WIPOS  ViP0s  +VIPOS
TP245 Lo hsq  33R2 BDW-L033-FLSH-SO4R| 4 BDW-LANO-FLSH-DO
( BOW-L033 FLSH-CI % a0z 1 Al Bl ces RBI7
ERULLO HLSHD Re13 - e +V1Pos TP1051 TP1052 Krs KT
WEEGIVSSIa AP oK 247 —— D\R“ i AN GND o Vs O R "
tPhas  SO8 1 3 = Tp2do % 46
I ECO Va5 TAAVCITASGW. OE ouT o z — a0z |0402
BOW-L0S3 FLSHCS# | ons ) FB38 havailko]
+V3P3 o
0402
S
0 TP251
10%
] 16V +V1Pos
A R
N
" Option instead of Crystal ®
TP252 TP253 o 0402 Ri021 2
- - 4 10E
o, o 143 208 Pess NS
33R2 Re19 OTpaes,
% 0402 [ BOWLOSSFLSHOLK R 4 13 BOW-LANO-FLSH-CLK OTPaes 1% S 19
33R2 Re20 BOWT 5| 1A 181 72 BOW-LANO-FLSH-CS# o) 0402 (0402 0402
% 0i0z _JBOWEOSTRESHITAT 6 142 B2 ‘BOW-LANO-FLSH-DI (
33R2 et [0 71 5n 282 12 LANO-PORTO-SDPO
% 0402 = LANO-PORTO-SDP1
o LANO-PORT-SDPO
e GND2
P25 8lono1 anopao [T Assembly for —-NS ONLY LANO PORT1-SDP1
+V1P05 P4
~ TAAVCHAT2458Q N7 OTPées
OTP469
OTP470
[
e o
xR LAN1-PORTO-SDP1
) 0402 LAN1-PORT1-SDPO
Us4 X5
o LAN1-PORT1-SDP1
6
TP258 VREF_A VREF B
o)
B0 L133FLSHSO R g 4 BOW-LAN1-F|SHDO
w0 Al B1
2
DIR % GND

BDW-L133-FLSH-CS#

NS

+V3P3

XTR
0402

BDW-LAN1-FLSH-CLK

BOW-LANT-FLSH-CS#

BDW-LAN1-FLSH-CS#,

BDW-LANT-FLSH-OI

2
— 3" DR CCA
2DIR
- 15— coB
TP263 4 o8
20E
BOW 453 FLSH.!
88 FLSH-CL 4 13
5 1A1 181 |12
H-Of & 1A2 182 (7
71 2A1 281 |19
2A2 282
9
8 GND2 7
GND1  GNDPAD

NS

BX1

475K
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ATA3SATAQIRXDP 2
ATALSATAG2RX.DP 2
ATA3SATAOLRXDP 2
ATAM2.02BX.DP 20
ATALM2.01AX.DP 20
ATA3SATAQIRXDN 2
TALSATAG2AXON 28

SATA3SATAO1-AXDN 28

SATA3M202RXDN 29

\TA3 SATA-03-TX-DP

28 SATA3SATA02TX.DP

2 ATAG-SATA-01-TX-DP

29 SATA3-M2.02.TX-DP

20 SATA3-M2.01-TX-DP

28 SATA3-SATA-03-TX-DN

28 SATAZSATA2TXON sy
28 SATAZSATAOLTCON sy
20 SATAZM202TXON sy

e
SATA3M201-RXDN__ 29 2 saTompoiTXON Yy
SATA_RX_DPO SATA_TX_DPO
SATA_RX_DP1 SATA_TX_DP1 VaPEPCH
1V3P3-PCH ATA RX DP2 SATATX DP2 +V3P3PCH
T ATA_RX DP3 SATA_TX_DP3 VaPsPCH
SATA RX DP4 SATATX D coa7
SATA_RX_DPS SATA_TX_DPS 1000F
25v
R1026 SATA RX_DNO SATA_TX_DNO | BTa8
o SATA R ONT SATA T N; B1Z8 oz 0% oo
PSPOH SATA AX DN2 SATA X DN2 [Bisg X7R . +Vap3
19 T SATA_RX'DN3 SATATX_DNS ["BJog R1030] R1031 . o402 e
0402 SATA_RX DN SATA_TX DN [pooy o 1% ol
SATA_RX DN5 SATATX DNS 222 0402 uriz J D16
. Snssed samn signais ney gy - SATALEDE 2) o b s o | g
sata mcowe B3 saTA IREF SATALED# od02
75 N ABES2 BBaz) SATAIREE SN74LVC1GO7DBVR
1% 0402 T oo \f BR2 4K75 BX10 o
o Mkid BNt SATAOGP_GPIO21 [gTs
BP13] SCLOCK GPIO22 SATAIGP_GPIO19 [Ty
BUis | SLOAD GPIO38 SATA2GP_GPIO36
BUIS | SDATAOUTO GPIO39 SATASGP GPIO37 akrs BXIT
SDATAOUT_GPIO48 SATA4GP_GPIO16
SATASGP_GPIO4S
AD1
82-MPCIE-MP2: ’;:ﬂ il ‘AHg | USB2_DPO £, OCO#_GPIOS59
n 5| USB2 DP1 £ £.0C1# GPIO0
o7 AJ7 | USB2 DP2 £50C2#_GPIO41
USB2 DP3 & oCa# GPios2
AD3 ..+ OC4# GPIO43
S2LPOEMPZDND 20 Ako| USB2_DNO %5 ocs# GPios
T AE4| USB2 DN1 £ oce#_GPIo10
2 AG? | USB2 DN2 £0C74 GPIO14
USB2_DN3
USB2_RBIAS
USB2 RBIASH
B3-MPCIE-RX.DP1 BI9 | o0 mx o1 Usga Tx o1 | HI8 3 USBIMPCIETX.DP1
B3MP2-RXCDP? 30 AT8 _RX I  TX DP1 [Fi6 USB3 P2 TX.0P2
USB3-FP-AXDPS 34 B17| USB3 RX DP2 USB3 TX_DP2 [Hrq i USBerraxoPt
BIRxDPON Aie? USB3 RX DP5 USB3 TX DP5 [Fi3 Be-PDPeHY
""" UsB3_RX DP6 USB3_TX DP6
BLMPCIE-AXDNI 30 D19 18 30 USBIMPCIETX.DNI
BIMP2RXCON? 30 CTg Y| USBS RX DNt USB3 TX DN 16 0 USBAMP2.TXCON2
e Bir? USes RX DNz USES TXCDN2 i G4 USEa e oo
BIRxDNENY Cie" USB3 RX DN5 USB3 TX DN5 |13 BI-PDNeN
USB3_RX_DN6 USB3_TX_DN&
Yeon D541
BGA 0Co#_GPIOSS PR
—ocmrepio———(TP2
LS L)
oot ario ———{TP273
—otmarion (.
—oesiario———
Qe
P2
B O L
Qe
DRAWING No. 80208 APPROVALS
SATA and USB s | SILICOM ..
SIZE - Custom REV No. © R200 01604602 Modium CHEGK
Conectivity Solutions
OATE ; S Alon 2 ATST Compute Board APPROV. ‘A Membr of RAD Group
Venday,un 11,2018 SHEET . 10 of SHEETS 50




oM 1%

RB43

0402

o:

5%
a0z

utF
K2 U4 BDW-CLKOUT-PCIE-DPO
5 xTaL2s I GLKOUT_PGIE_DPO [ B0 G KOO PO BN
XTAL25_OUT GLKOUT PCIE DNo [~ - —CCH-CLEOUTEECEDID Straddle Mount
Y3 BDW-CLKOUT-PCIE-DP1
AT2 CLKOUT_PCIE_DP1 [vi —BOW-GLKOUT-FOE DNT i
AT RTCX1 CLKOUT PCIE DN [—1—BDW.CLKOUTPOIEDNT Edge Fingers
RTCX2 T3 BDW-CLKOUT-PCIE-DP2
CLKOUT_PCIE_DP2 [+ HOW-GLKOUT-FOE DNz
GLKOUT PGIE DN [——BRW-CLKOUT-PCIEDN2 _ Straddle Mount
e cien e pins . . GLKIN_GND1_DP
These 'CLKIN_GNDx' pins are pulled to ground per the Intel datasheet | GND1 | An30 P7_ BOW-CLKOUT-PCIE DP:
- - e oy CLKIN_GND1_DP CLKOUT PCIE DP3 [or—BOWGLKOULECEDRS NM1
Y203 CLKIN_GND1_DN GLKOUT_PGIE DN [ — PO -CLOUERCEDONE
GLKIN_GND2_DP pag N9 BOW-CLKOUT-PCIE-DP4
ERIN-GNDZDN T CLKIN_GND2_DP CLKOUT PCIE DP4 [y BB SrhoUE e
N35 RO BOW-CLKOUT-PCIE-DNA
T N5 CLIN_GND2 DN CLKOUT PCIE_DN4 (2 —BOW-CLKOULPCIEDNS Management Module
(TP284 GLKIN_GND3_DP AB3 R4 BDW-CLKOUT-PCIE-DPS.
I TRIN-GNDI-DIY A8 CLKIN_GND3 DP GLKOUT_PCIE_DP5 [is—BOW CIKOUT POE DR NM1
CPaE 214 GLKIN_GND3_DN GLKOUT PGIE DN 12— BRHECLIOUERCEDNS
N CLKIN_GND4_DP BHa3 M2 BDW-CLKOUT-PCIEDPS
TRIN-GNDA-DN Sass| CLKIN_GND4_DP GLKOUT_PGIE_DP6 Vi BBW CLKOUT POIE BRE NMO
G2} CLKIN_GND4 DN CLKOUT PCIE DN [4—BOW-CLKOUTPCEDNG
N3 BDW-CLKOUT-PCIEDP?
CLKOUT_PCIE_DP7 [ N1 BDW-GLKOUT-POIE DI7 NMO
WVIPSPCH CLKOUT PCIE DN7 (1 —BOW-CLKOUTPCEON,
w4 BDW-CLKOUT-PEG-DP
ICLK_IREF CLKOUT_PEG DP Pee
e pea7 \pos (oo Lmeso pest DIFFCLK BASAEF Anqg - GLKOUT PEG DN [—"2—BOW-GLKOUTPEGDN ¢ 1pogg
o o o o o o DIFFCLK_BIASREF
. o S S S M4 2324 BDW-CLKOUT-XDP-DP.
19 15 S1o St i
ke ik [k (o [odbe CLKOUT ITPXDP P 27374 bow GIKGUEXDP.ON <9
REFCLK14IN GLKOUTFLEX1_GPIOBS
CLKOUTFLEX3 GPIOS7
GLKOUT_PCI0
CLKOUT PCI1
GLKOUT_PCI2
CLKOUT PCIa
GLKIN_PCILOOPBACK GLKOUT_PCl4
Yeon D151 ~ TP2s2
GA
BDW-CLKOUT-PCIE-DPO PCIE-CLK-100M-PO
BDW-CLKOUT-PCIE-DNO PCIE-CLK-100M-NO Straddle Mount
BOW-CLKOUT-PCIE-DP1 3 PCIE-CLICI00MP]
BOW-CLKOUTPCIE DN 3 POEGLK100MNT Edge Fingers
BDW-CLKOUT-PCIE-DP2 PCIE-ClK:100M:P
BDW-CLKOUT-PCIE-DN2 33 PCIE-CLK-100M-N2 Straddle Mount
BDW-CLKOUT-PCIE-DPS 4 PCIE-CLK-100MP:
BDW-CLKOUT-PCIE-DN3 34 PCIE-CLK-100M-N3 NM1
Res2 | Rees Ress Res7 | Ress | Reso
49R9 S49R9 49R9 4R SdsRe SagRs
1% o1 % 19 1% 1%
o402 040z 0402 0402 o402 | 0402
BDW-CLKOUT-PCIE-DP4 on 670 34 POIE-CLK-100M-P4
%
BDW-CLKOUT-PCIE-DNA o aer1 34 PCIECLK-100MNS Module
0402
BDW-CLKOUT-PCIE-DPS 0B . . Be72 4 PCIE.CLK-100M-P:
0402
BDW-CLKOUT-PCIE-DNS oR 873 34 PCIE-CLK-100M-NS NM1
%
BDW-CLKOUT-PCIE-DP6 OB . B874 34 PCE-CLK100MPE
0402
BDW-CLKOUT-PCIE-DN6 or 875 34 PCIE-CLK-100MANG NMo
2%
BDW-CLKOUT-PCIE-DP7 0B . 8878 34 PCIE-CLKA00MPT
0402
BDW-CLKOUT-PCIE-DN? 0B . . B877 34 POIE-CLK-100MN7 NMo
0402
me7s |ReTs  |meso |Rest |mes2 |Ress | Ress
aoRe SR SaoRo SaoRo SaoRe SaoRe  SaoRo
19 01% 19 o1 Q1% Q1% 1%
0402 {0402 0402 {od02 {os0z os02 0102
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1000
1000

ADDED SHIFT LEVEL FOR UART

BOW-UART-V105-TXDO
BOW-UART-V05-TXD1
Design Note:
+VaP3-PCH
Depopulate RS520 (BDW-NO-REBBOT) in production
Populated on the prototype boards +V3P-PCH
BDW-UART-V33-RXDO e 12 BDW-UART-VIPOS-RXDX to facilitate XDP use. RX12 +V3PE-PCH
Al 12 BDW-UART-V1PO5RXD1 ol cos
A2 75 12 BDW-UART-V105-TXDO V3P3-PCH 100nF
BOW-UARTV35 01 s 12 BDWUARTVI0STXOT % b £ umseed o 25V
uia Leave as No Connect RS2t o
] BOW-UART-VIPO5.AXDO0 12 AG77 BP20  BDW-NOREBOOT 10K X7R +VaP3-PCH
77| GND2 8 >\> B GARTV 108 X6 12— AGTE"| UART. RXDO SPKR oheeee 402 TPi014
GNDPAD ~ GND1 RS SRR GART TXDO AW < 1% wl- o
J31 - Silicom PN changed: S BOW-UART-VIPOSRXD1 12 AH78 | PWMo ﬁ 35, BDW-RESET-GPIO# 0402 Utts
B UART RXD1 +V3PIPCH 017
74AVCHAT245B0 ~ From MEMACH31-1X3 fo GOT000138 BOWUARTVI05-TXDi 72 __AH76”| frie TacHo_apior7 [ A2 oron vaps B GPIOT Dy . 2u0m Ri033 g
+V3es 431 Ewu TACH1_GPIO1 0402
= A R1063 BOW: | CLl TACH2_GPIOB SN74LVC1GO7DBVR
1 R1061 BOW. SPI_MISO_IO1 TACH3_GPIO7 HeartBeat LED
z o BOW. SPITMOSI 100 TACH4_GPIOBB
RS534 5 > N5 BDW< 102 TACHS5_GPIO69 ey
10K 2 N SPII03 TAGHS GPIO70
QRN AR SPI_Cs0# TACH7_GPIO71
% HORS 2Mss vaps seiPmoss  of PlosT ot
owz SPI_CS2# By 36 GPIONMOO NIPEPCH
SMBLVG3 CLK susoLK GPI08_0CS | BAzg T 3 GPIONMI0 4
T SMB-LVC3-DATA__ 23,2 30333545 BJT3 BN4.
« i T SUBLVCa ALERTE 36 BH7,| SVBDATA GPIO1 ["aX
SMBALERT#_GPIO11 GPIO20_SWI# |"BRaT BOW GPIOZE 538 ISR 34 BOW-UART1-MUX.SEL
R1034 |R1035 BOW-SMLOGLK GPIO24_MGPIO0 | BaSSE 7 Ri014
"SR swLoct gpiozs :BBBG TANO P1_SFP_PRSNTF GPIOZS § ONS
BOW-SMLOALATZ 36 GPIOFPO Rs44
S SULOALERT GPIOBO_MGPIO4  GPIO27 MGPIOS [ Bote — 3 e
BOW-SMLICLK GPI028_MGPIO? "G SUE PWR ALERTE o
BBIT] SLICLK GPioSo MoPion:  GPIOS1_MCPIOE Sy DEABLENFOE o % oisaeLeuroes
BF7, ANTT BOW-TXTERM REEQ__4K7 0402 BOW-TXTERM
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VSS9 N —

VSS10 VSS84 5539

vssit VSS85 (565 1

vssi2 VSS86 563

VSS13 VSS87 570 %

vssia VSS88 (575 1
| VSS15 VSS89 575 9

Vssie VSS90 (576 9

Vss17 VSS9 (579

Vssis VSS92 (551 %

VSS9 VSS93 (553 9

Vss20 VSS9
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BDW-DDR1-BA)

E R T ]
R

1 1 207 | BGO
S bonae 4 £

BOW-DDR1-CLK-DN2

BOW-DDRI-CKEQ 7

CKEO
QB BB Ciet g0

sow-ppn100 7 &
911 ODTO
T a—

+VPP-DDR4
0010 A0

OR__\0402.R224 139
R on_oapezes 20010 S0 19 60
SA[2:0] o1 R Ro2e DORT 238 SA1
t iy 22 B she

DDR-VPP-SDA 7181921 285
« DDAVPESGL 71121 141) SOA

BOW.DDR1.DQS:0P[0:17)

BOW.DDR1-DQS-ON[0:17]

721
BDW-DDR1-DQS 153
BOW-DDR 764 | DASO
BOW-DDR1-DQS | 175 | DAst
BOW-DDR 186 | DAS2
BOW-DDRI-DQS 245 | DAS3
BOW-DDRI-DQS 256 | DOs4
BOW-DDR 677 DAS5
BOW-DDRI-DQSH 278 | DAS6
BOW-DDR 97| DAS7
BDW-DDR1-DQS Das:
BOW-DDRI-DQSH 15| TDQS9_DQS9_DM0# DBIO#
BOW-DDR 29| TDQS10_DQST0_DM{# DBI1#
BOW-DDRI-DQS 70| TDQS11_DQS11_DM2#_DBi2#
BOW-DDR 99| TDQS12 DQS12 DM3# DBIG#
BOW-DDRI-DQS 79| TDQS13_DQS13_DMa#_DBI#
BOW-DDR1-DGS 721 TDQS14 DQS14_DMs# DBIs#
BOW-DDR 73z | TDQS15 DQS15 DM6# DBI6#
\—BOW DDRT-DGS 57| TDQS16_DQS16_DM7# DBI7#
TDQS17_DQS17_DM8#_DBI8#
DRI
\__Bow-oR! 152 { ooson
72| Das1#
785 | DQs2#
2447| DAS3#
55 | DQS4#
66 | DAS5#
577 DAS6#
To67| DQS7#
DQss#
79 TDQS9#
30| TDQS107 DAS10:
47 TDQS11# DQSH 1#
Too | TDQS12# DAS12#
11| TDQS13#_DQS13#
1227 TDQS14# DAS14#
733 | TDQS15# DAS15
K —sow-ooRt 52| TDQS16#_DQS16#

TDQS174 DQS17#
10F2

Conn DDR4.
PACK

BDW-DDR1-DQ!
150 BOW-DDR
12 BOW-DDRI-DQ:
157 BOW-DDR
BOW-DDR1-DQ:
128 BOW-DDR-DQ!
10 BOW-DDR
155 BOW-DDR1-DQ
16 BOW-DDR
761 BOW-DDRI-DQ:
3 BOW-DDRT-DQ10
168 BOW-DDRT-DQI 1
3 BOW-DDRT-DQ12
159 BOW-DDRT-DQ13
21 BOW-DDRT-DQ14
166 BOW-DDRT-DQT5
7 BOW-DDRT-DQ16
2 BOW-DDRT-DQ17
BOW-DDRT-DQ16
£l BOW-DDRT-DQ19
BOW-DDR1-DQ20
0 BOW-DDRT-DQ21
BOW-DDR1-DQ22
7 BOW-DDR1-DG23
BOW-DDR1-DQ24
183 BOW-DDR1-DQ25
45 BOW-DDRT-DQ26
190 BOW-DDRT-DQ27
6 BOW-DDR1-DG26
181 BOW-DDR1-DQ29
BOW-DDR1-DQ30
188 BOW-DDR1-DQ31
7 BOW-DDR1-DQ32
7] BOW-DDRT-DQ33
04 BOW-DDR1-DQ34
49 BOW-DDR1-DQ35
5 BOW-DDRT-DQ36
40 BOW-DDRT-DQ37
102 BOW-DDRT-DQ36
247 BOW-DDR1-DQ39
108 BOW-DDR1-DQ40
253 BOW-DDRT-DQ41
115 BOW-DDR1-DQ42
0 BOW-DDRT-DQ43
106 BOW-DDR1-DQ24
251 BOW-DDR1-DQ45
113 BOW-DDRT-DQ46
258 BOW-DDRT-DQ47
119 BOW-DDRT-DQ48
264 BOW-DDR1-DQ49
126 BOW-DDR1-DQ50
271 BOW-DDRT-DQ5
17 BOW-DDR1-DQ52
7 BOW-DDRT-DQ53
T24 BOW-DDR1-DQ54
269 BOW-DDR1-DQ55
130 BOW-DDRT-DQ56
275 BOW-DDR1-DQ57
137 BOW-DDRT-DQ56
282 BOW-DDR1-DQ59
128 BOW-DDRT-DQ60
273 BOW-DDRT-DQ6t
135 BOW-DDR1-DQ62
280 BOW-DDRT-DQ63
49
194
56
201
7
192
199

721 ,_BOW.DDR1.DQ[0:63 <>

Routing Notes:

For each DDR channel DIMM) is to be placed

farther from the SoC, and DIMML is to be

placed nearer to the So

In that case, the signals are to be routed as

DIMMO (farther)

DIMM1 (nearer)

DDRx CLK 0, 2 DDRx CLK 1, 3

DDRx_CKE_1, 0 DDRx_CKE 3, 2

DDRx_ODT_1, 0 DDRx_ODT 3, 2

DDRx_CS_1, 0 DDRx_CS_5, 4

58
59 voos vss21 |4
4] VDD2 vss22 |5p
&7 vDD3 V5523 |53
70| VDD vss24
; pee =
0603 | 0603 | 0603 | 0603 761 Vo0s Vecss
vDD8 vsS28
< &1 VDb vasss %
88| VDD10 VSS30 4031
50 VDD11 VSS31 g1
52| VDD12 VSS32 o771
304 | VOD13 VSS33 051
=1 =
ATEODRY t—20 voois vss36 e
t— 15| VD17 VSS37 [1g
17| VOD18 VSS38 420 1
t— 20| VDD19 VSS39 53 —1
1523 | VDD20 VSS40 251
t— 556 | VDD21 VSS41 a1
t— 29| VDD22 N T —
t—oar | VDD23 VSS43 43—
t—5337| VDD24 N e S—
236 | VDD25 VSS45 4351
——==-| voozs VSS46 331
VSS47 [ar—1
VSS48
vsseg Har—
+VPP-DDR4 NS - S—
VSS51 [ee—1
142 Vsss2 | y5g
145] VPP1 VSS53 450 1
ces2 | czss t— 285 VPP2 VSS54 g1
100 100 287 xggf xgggg 165
25 25V vipoppR {288 | ORR Vaser 48—
VSS58 71—
VSS59 73
VSS60 475
VSS61 78
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5 BOW-0DR
DQo 150 BDW-DDI
bat 79y BDW-DDRI-DQ:
DQ2 457 BDW-DDR
ba3 73 BDW-DDRT-DQ
DQ4 [z BDW-DDR
DQ5 g BDW-DDI
DQ6 55 BDW-DDR1-DQ:
DQ7 g BDW-DDR
DQ8 461 BDW-DDR
DQ9 (53 BDW-DDR
DQ10 [~16g BDW-DDR
DQtt g BOW-DDR
DQ12 7159 BDW-DDR
DQ13 5y BOW-DDR
DQ14 ["i6g BDW-DDR
DQ15 57 BDW-DDRI L
DQ16 75 BDW-DDR1-DQI7
DQ17 754 BDW-DDR1-DQ18
DQ:E & BDW-DDR1-DQ19
BDW-DDR1-8A0__7.20 ggzg BDW-DDRT-DQ20
BDOW-DDRI-BAI 720 70— BOW-DDRI-DG21
1 720 paz21 BDW-DDR1-DQ22
BDW-DDR1-BG1 __7.20 DQ22 777 BDW-DDR1-DQ23
Daz3 BDW-DDR1-DQ24
DQ24 [71gg BDW-DDR 25
BOW-DDRI-CS#4 7 84, DQ25 | 45— HOW-DDATDG26
i i 895 CS0# DQ26 195
EDW-DDRIGSES 53 CSt# Q27 35
X579 Co_cCsat DQ28 g7
%5359 C1_Csa# DQ29 43
X2 ¢ DQ30 ~jgg
DQ31 g7
BOW-DDR1-CLK-DP1 7 74 DQ32 543
TOIRONT 7 757 CKo DQ33 705
7 CKo# DQ34 49
- CK1 DQ35 (g5
CKi# DQ36 [p4g
DQ37 102
BDW-DDRI-CKE2 7 60 DQ38 47
iim oKeo Dose 18
CKET DQA0 353
DQ41 775
BOW-DDR1-ODT2__ 7. 87 DQ42 7560
R 2 o —1 0 0943 [“igs
oot DQa4 (557
g$5 113
cn 1, pn L NS 0402 R227 D! 139 6 258
Sl Mol ¢ A T 1o sa0 0047 (255
DS 40 ageDOR 238} SA1 DQ48 | 564
SA2 DQ49 g
DQSO0 (5771
DDR-VPP-SDA 285 DQs1 777
« DDR-VPP-SCL 1at,| SDA DQS2 567
scL DQ53 154
DQ54 [6g
DQ55 30
DQ56 575
DQ57 37
DQ58 g5
DQ59 g
g%“ 273
BOW.DDRI.DOSOPIO:17]  7.20 80! 15
» — \ 21888 e seTs DGe? oo
DQ63
BOW-0DR 153
BDW-DDI 164 | DASO
BOW-DDR1-DQ! 775 | DQS1 720  BDW-DDR1-ECC[0:7] <>
BDW-DDR 186 | DAS2
BDW-DDR1-DQ 245 | DAS3 49 BDW-DDR1 £ 0
BDW-DDR 256 | DAS4 CBO [7yg4 BDW-DDR 1
BDW-DDI 267 | DAS5 CB1 56 BDW-DDR
BDW-DDR1-DQ 278 | DAS6 CB2 507 BDW-DDR1
R —Sow-ooA DS or: o7 9957 o3 4 SOW-DbRIEo0s
o 7 DDA
oW oon 75| TDAS9_DQS9_DMO#_DBIo cas 22 S0 oon
BOW-DD! 29| TDQS10_DQST0_DMT#_DBI1# CB6 [Yg9 BOw-DOR
BOW-DDRT-DG 40| TDQS11_DQS11_DM2+#_DBI2# c87
BOW-DDR 99| TDQS12_DQS12_DM3#_DBI3#
BOW-DDRT-DG 110 | TDQS13_DQS13_DMa#_DBI4#
BOW-DDR 121 | TDQS14_DQS14_DMS#_DBI5#
: il
p——tQMDDRD0SONI E0W.DDRIBQ 5 70as17 DAS17_OMs# DBIs#
\__8ow-poRs 152
[\__80w-DDR1 163 | DAS0#
\__BDW-DDRT 174 | DAS1#
[\__BDW-DDR1 185 | DQs2#
[\__8ow-nDR1 244 | DAS3#
[\__BDW-DDR1 255 | DAS4#
[\__80w-DDR1 266 | DASS#
[\__eow-nDR1 277 | DAs6#
[\__BDW-DDR1 196 | DAS7# .
\—eow-oort basss Routing Notes:
N BOW-DDR1 79 | TDQS9# _DQSY:
I BOW-DDR1 30 | TDQS10#_DQS10# For each DDR channel DIMMO is to be placed
\__BDW-DDRT 47| TDQS11# DASt1# farther from the SoC, and DIMMI is to be
[\__Bow-nDR1 100 | TDAS12# DQS12# placed nearer to the SoC.
\—E0W-DORIL e e In that case, the signals are to be routed ast
- e S
[\_SOW-DDRIL
e 12| TDasie# Daster DIMMO (farther) DIMM1 (nearer)
TDQS17#_DQS17#
10F2 DDRx CLK 0, 2 DDRx CLK_1, 3
Phek DDRx_CKE 1, 0 DDRx CKE 3, 2

720 BDW-DDR1-DQ0:63]

/—<< »

DDRx_ODT_1, 0

DDRx_ODT_3, 2

DDRx_CS_1, 0

DDRx_CS_5, 4

+VTT.0DR4

+VPP-DDR4

+V12P0-DDR

J68
&1 voD! vss21
&4 VDD2 Vvssz2
67 VDD3 vsSS23
70| VDD4 Vss24
73| VDDS VSS25
76| VDDE VSS26
86| VDD7 VSS27 [g¢
83| VDD8 VsSS28
85| VDD9 V5529 o9
88| VDD10 VSS30 o3 1
90| VOD11 N —
92| VDD12 VSS32 (o7 %
04 | VDD13 VSS33 o5 1
t— 506 | VDD14 VSS34 (59
09| VDD15 VSS35 114
{572 VD16 VSS36 (g
t— 515 | VDD17 VSS37 [7g
I 217 | VDD18 VSS38 120 1
t— 20| VDD19 VSS39 (53—
{553 | VDD20 V5S40 405 1
326 | VDD21 VSS41 (57—
t— 559 | VDD22 V5842 [55—9
31| VDD23 V5843 31 —1
t— 533 VDD24 VSS44 (a9
{235 | VDD25 VSS45 435 1
DD26 VSS46 (35—
VSS47 (a7 %
V5548 y4g
Zo1 | VTT1 VSS49 (59
T2 VSS50 755 1
N —
142 N —
143 | VPP1 VSS53 150 1
285 | VPP2 VSS54 (g9
t— 587 | VPP3 VSSS5 765 1
t—oms | VPP4 VSS56 (67—
PS5 VSS57 (g%
VSSS8 (471 1
VSS59 (75
121 VSSE0 176
2V 2 VSS61 (78

VDDSPD VSS64 [gg 9

v
VREFCA VSS67 (g%

195
RFUI VSS70 o5 1
RFU2 VSS71 500 1

FU3 VSS72 (55 ——%
VSS73 539 1
VSS74 a1
vsst VSS75 [543
vss2 VSS76 (a5
VsS3 VSS77 (548
vssa VSS78 550 1
VsSs VSS79 (51
VSSe VSS80 553 1
Vvss7 VSS81 (a7
Vvssg VSS82 (a5 —%
VSS9 N —
Vss10 V5S84 (a5
VvSstt VSS85 565 1
vssiz VSS86 (a8
VsS13 VSS87 (5709
VvsSi4 VSS88 57 1

5| VSS15 VSS89 (574 1
VSS16 VSS90 576
VsS17 VSS91 (579
Vvssis VSS92 (5%
VSS19 VSS93 g3 1
Vvss20 VsS4 9
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BDW-NCSICLKCIN 9

BDW-NCSITX-EN &

BOW-NCSI-TXDO

]
BDW-NCSITXD1 9

LANO-PORTO-SDPO

LANO-PORT1-SDP1

DePop U8 to leave SDP signals
Put s on SDPO (interrupt)

+V3P3PCH

1000F
5V
. Res Jpsss
s 3Ke2 | sKa
0402
B
LANOPORTOGSCLK o < =
«© g g ANO-PORTC K-V3P:
BDW-NCSI-CRS-DV 9 4 13 36 NCSI-CRS-DV-V3P3 waryPoH sota soe SRR —
BOW NCSIRXDD s 181 73 36 NCSIAXDOVEPS oA sDAB & LANO PORIDZC.SDATAYAP: »
BDW-NCSIRXD1 9] 6 1A2 182 7 36 NCSIRXD1-V3P3 2
Hent 281 g ks pes s)o 2
—2n2 282 —— ©
| TSSOP.
onoe 12 PCASG17ADP
8 17
GND1 GNDPAD
Jj TARVCHAT24580
105 vapgpCH
VapgPCH
€909
10007 [R900  R901
3K32 | 3K32
0%
X7R
o402 uss
us? LANO PORTI 2GSCLK__ 9
LANOPORTI-2C-SDATA 9
2 ccA [ © \; 36 LANO-PORTI-12C-SCLK-V3P3
3 +V3P3-PCH SCLA
15 cos 8 . 36 LANO-PORTI-I2C-SDATA-V3P3 »
14 4K75, RAg02 5
EN o
v 4 13 36 NCSI-CLK-IN-V3P3 N TSSOP.
511 18117 36 NCSITXENVGP PCASGI7ADP
&1 12 % NCSITXD03PD
7 10 NCSITXO1VaP:
282 282 36 CSI 3P3
9
8 GND2 7
GND1 GNDPAD
TARVCHAT2458Q
Not used in this design
wipos vapgPCH
oo oo +VIRIPOH
100nF
25V
10% Rsos hsos
o o [ o
i
o402 0402
LANIPORTO.2CSOLK 9 < o
& LANI-PORTO2C-SDATA 9 g8 8
) ¢ ¢
s vsparoH con s 36] LANI-PORTO-2C-SCLKVIPS
F o cons 56 LANLPORTOZO SDATAYSPS (¢ 3y
o
4 13 36 LANOPORTO.SDP(VaPY KI5\ RS Sy en &
11 181 93 36 LANOPORTO SDP{VaPS
e Je2 i 36 LANOPORTI-SDP(IPT <
10 TANOPORTI-SDP{VP
oAz 282 36 10-POI S| /3P3
9
8 GND2 |57
GND1 GNDPAD
+vapg-pCH
c922
74AVCH4T245BQ 100nF
v
" Re06  |Ro07
o o foe
wapg: [t
ipos VaPaPCH
€914
SoonF LANI-PORTI 2CSCLK__ 9 Pa—
2y <5 LAN1-PORT1-2C-SDATA __© § §
y 2 7 LAN1-PORT1 126 SCLIC VP
o WVaP3PCH SCLA scLs & ORTLECSOLVARS
6 36 LAN1-PORT1-12C-SDATA-V3P3
0402 SDAA SDAB »
. s poos s 2
s w5
2 <
37 1DIR CCA
20IR
15 ccs
12| 10E
20E
LanilporTospPo o al i3 35 LANIPORT0 SDPO-VGPS
LAN1IPORTO-SDP1 9 5
LAN1|PORT1-SDPO 9 6| 1A2 182
TAN{IPORTI SDPt——9 7124 21 CANT-PORTI SDP1-VP3
GND2 (47
GND1 GNDPAD
o
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+V1P05 OPCRUPWRGD - +VIPOS  +VIPOS
XDP-CPU-PWRBTNE
Res | Roa7 oo ReSO | Rost
49R9 49R9 100n 49R9 49R9
1% Q1% 16V 1% 1%
os02 {002 0% os02  od02
O XTR
Qo 149 0402
3 4
1224  SOW-XDP-PREQR OBSFN_A0 VCCOBS_AB
5
1224 BOW-XDP-PROY# 81 OBsFN AT R
47| GND1 GND2 |3
1224  BDW-XDP-BPM2 9 14 NG4 g
22t sowsorseis | CaSDATA Al aNo? &
13 BDW-PWRGOOD-CPU )} 24 XDP-CPU-PRESEN XDP_PRESENT anos 5
SOW-LAN-PWRGOOD DNS 124 BOW-XOP BPMAéé OBSDATA oo
1338 L GooD P 24 BOW-XOP-PIS OBSDATA A3 NCi2
BDW-PCH-PWROK 13363738 197 HOOKo 1K RO55 XDP-CPU-PWRGD ND13 16
HOOKO NC16 [ —
OR 1959 XDP-CPU-PWRBTN# 18
fons SOW-PWRDERUGH [122¢ 45 | HOOKI oNe18 20
DIO0000T 1 X
XDP-CPU-SYSPWHOK Tal e 020 o1 > BOWXOREFNS 1224
11,24 BOW-CLKOUT-XDP-DP 2] HOOK4 2
1pgs; 1124 BOW-CLKOUT-XDP-DN HOOKS NG22 55—
oS A NC2s [2 3> BOMXDPBPM7 1224
Lon o2 [P9%  xppRESET.CPUS 46 NC24 |55
% XDP-SYSRSTE 48| HOOKE GND26 757
13|  BDW-RESET-CPU# 19 | HOOK7 Nez7
GND19 NC28 59 —
3y BOWCPUTDO 12 Noze[a0
BDW-CPU-TRST: 12 Do C30
& +V1P0S BOW-CPUTDI 12 %ST gmgg;
132436  BOW-PWRBTN# X
———— T aow CruTMS 12 ™ N
TOK1 NG34 35—
C931 BOW-CPUTCKO 12 GND25 NG35 35—
100n CKo IC36 |
GND37
iy aoes
XIR N Gmg‘se Qrreee
0402 s oP_SDf 0R 1 1985645 SMB-LVC3-DATA
XOP SDA oS08 ; L »
XDP_SCL v
NC55 59—
GND59
Layout Note:
Place these termination resistors
close to the XDP Connector
+V1P0OS 4V3P3  +V3P3 V3P
V3P3-PCH Lv1Pos
Res2
49R9 Ro43 | Rod4 P90y BDW-CPU-TDI 1K 1% R967 0402
o 962C
R ?:32 % TPoeiC BDW-CPU-TMS K 1% 7968 0402
0402 0402 T/F BDW-CPU-TCKO 1K 1% RO69 0402 +V3P3-STBY
h BDW-CPU-TRST# K 1% R970 0402
XDP-SYSRST# ONS . 8945 1 BOW-SYS-RESET# vieos Ri071,
XDP-CPU-SYSPWROK OtPazs ‘L:
BOW-CPUTDO
ous o402
. JUMPER Soon
gngéDTP OR JTAGT‘:]“ +V1P0S +aps > JTAG_EN_S354_N
1-2 ON - XDP 1
12 0FF - JTAG 7 3
z e n C933 R1079
1K 1% 0402, R974 15— 100n R
Layout Note: HDR-1X2 XDPJTAG-SEL. 1K 1% 2 RO - 4 ™
se termina sistors TPogh ITPe6s
Place these termination resistors 20, 3 STAG_CPUTRST {1 5 JTAG_ENR
close to the Xeon Processor R975 51 1A1 181 12 —CPUTOT 5
ip0s e &1 iz : Ao 5 HEADER
) 5 10 TAG-CPU-THT 5
o402 22 282 | " rex——g FOR JTAG1149.1
Male 2x5pin
8 GND2 7 MHM#CHS?-10
GND1 _ GNDPAD +v3P3
(¢ XOPTAGSEL 4 Far g
74AVCH4T245BQ
+V1P05 ars JTAG_CPU_TDI Ra7e
BOW-XDP-PREQ# co34 uior coss
BDW-PWR-DEBUGH 1oon 1oon RO7O
VREF_A VREF B 1K
™ ouT oo
csz0 b JTAG_CPU_TDOR
100n +V1P05 BDW-CPU-TDO 3 A1 B1
e Roa0
0% o)
XTR DIR GND ~TP974
0402
74AVCTT45GW
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VP05

cos
Toon
16V
0%
IR
52 0402
1223 BOW-XDP-PREQH p—— [ m—— ]
1223 BDW-XDP-PRDYA o] GBSFN AT e
44| GND1 GND2 ¢
12,23 BDW-XDP-BPM2 g | GND14 NG4 g
1223 XDP-CPUPRESEN Sop pRESE b 2
XDP_PRESENT GND8 g
b R
. ‘OBSDATA_A3 NC12
- ND13 16
T 47 | HOOKO NC16
o XDP-PCH.PWRBTN 18 %
BDW-PWRBTN# 132336 [ TF oR 1983 WCH w u‘; ] Hooki NG1s |18
7| HOOK2 GND20 [57
49| HOOK3 NC21 > BOW-XDP-BPMs 1223
11,23 BDW-CLKOUT-XDP-DP| 2 | HOOK4 2
11,23 BDW-CLKOUT-XDP-DN HOOKS. NG22 [55 X
NGas [ 2 > BOMXOP-BPM7 1223
46 NC24 [ 55X
X—4g | HOOK® GND26
X—3g-| HOOK? NC27 55X
GND19 NC28 | 1
NC29 |
BOW-PCHTDO 1224
BDW-PCH-TRST# 100 NC30 757
+V1P05 BDW-PCH-TDI 12,24 TRST GND31
BOW-PCHIMS 1224 58| 10! GND32 I~ !
T ™S NC33 [34 X
TCK1 NC34 | 1
Ccoa7 BOW-PCH-TCK! GND25 NG35 |
100n CIcks — TCKo NC36 [37 X
6y GND37
0% GND38
XTR ~ GND4g orest
0402 GNDSO ] OR 12233@SBRe45  SMBLVCIDATA
XDP_SDA : »
Xor ot OR 1253309886 45 BLVC3-CLK
NC55 59 X (@)
GND59 “TPog2
NS ~
BOW-PCHTDO 7
Layout Note:
Place these termination resistors
close to the Xeon Processor
+V1P0S
BOW-PCHTDI 1234 1% R989 0402
BDW-PCH-TMS 224 1K 1% R990 0402
BDW-PCH-TCKO. 1p24 1K 1% R991 0402
K 1% Ro92 0402
+V1P05
oy
lcsss
1000 Lvaps
+vaP3
1
con .. HEADER
16 §
ccs on  FOR JTAG1149.1 &
XDP-TAGSEL 23 ¢
Male 2x5pin S
J53 ¢ o
o L2 JTAGPOHTRST 4 ™ 5 13 SUSSTAT#JSS
12 T o 3 3
182 [ 5 STAGPCHTE & R1077
281 |45 1 TAG-POH T -
282  —— HTOR 5
8 GND2 ?7 MHM#CH87-10
GND1 GNDPAD +V3P3
A-OUT B-IN|
4AVOHATZA560
+V1P05 JTAG_PCH_TDI
V3P3 e
G940 109 G941
1000 1000
VREF_A VREF B fiooo
+V1P05 IN ouT azﬁz 1K
J1AG. PoH 1002 Ri001
» BDW-PCH-TDO 32| Ex‘ B1
K, 5 2
Y e D\R«{ fe GND
TARVGTTASGW
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VaPIPCH
Rs75
Praference is to changs this one
U5 to a lower mumbered port s
< USB2EMMC.DPS 10 Usaop RBIAS
< USB2EMMCONS 10 -
TP362
2 ST GFIG
e '8y ReseT N TDO_LED1_GPIO1
SDA_RXD_GPIO2
47725 TesT aPIO4
SCK_TXD_GPIO?
32
XTAL2 CRD_PWR_GPIO10
Gpio12
GPIO14
33
XTAL1 SD_NCD_GPIO15
TPa72
9‘ POWER CARD IF
-VDD1EPLLEMMC R Ip— o0 08| 8 e sD08
Sb_p7 EMMC-5D-00
SD_DO EVINC-SD-D1
SSDDV% EMMC-SD-WPE
+VDD18-EMMC 180 oo 1 Sp_we E SO0z
VaPIPCH EVMO-SD D4
5
R y 6
VDDAS3-EMMC 21 vooss s
22 { voaa 22
36| VDD33 14
VDDA33_36 1
No 2 HEx  Teass
NG15 18-
2 NC16 9—X
vss NCZ17 X
J; oS
oFN
VaPLPCH Fa2s [pags +VODAS-EMMC

+VP3-PCH

+VP3-PCH

Layout Note:

Route through NC and RFU pins to break-out]

with standard TH vias.

e oo
D — L]
| — ]
+——cs vecas
% vccas
+VDDIM-EMMC
23 voom
Z P TP
° 4 %
EMMC-USBRST# 552 DNS__EMMOFLHASTE K5 Lo
EMMCSDOLK M6,
__EmmcsDoMD M5 |
%8 stRoBE vss1 g7
VSS2 (g
R —
L B VSS4 [haC
—— AT VSS5 (8
4| DATAS Vss
82| DATA4 N2
— AL SVl —
4| DATR2 VSSQ2 [y
—e DATA R —
N =1 =i . N = vssas e ——
vSsas
Us3B
*B Reur NG45 [-Be-x
X621 RFU2 NG47 [gg <
LHC 81 g oo rrus NG48 [-Aa—x
a7 RFU4 NG49 |cg X
X—k7 | RFUS NCS50 [~pig X
X—p7| RFUS NC51 [Ng—X
X—Ea| RFU7 NG52 [pg X
X—Eg| RFUB NC53 [x79%<
XE70-| RFU9 NG54 870X
XFig| RFU10 NGS5 G0
XGio| RFUTT NCS6 (10X
XRig| RFUT2 NC57 N0
Xpig| REUI3 NGB (17X
> RFUTa NC59 (g7
NGO [G1X
NC61 [T
NCE2 N1
NCE3 P11
y *—g1| NGt NC64 A7z
EMMC-SD-D3 B | NO Nogs [AzX
y NG3 NCE6 (G2
EMMC-SD-D5 nes Negy ez
X1 NG5 NCE8 [E18X
%G1 NC& NCE9 [Fia X
X NG7 NG70 g1z
*—Hi- Nes NC71 5%
X | NG9 NG72 13 X
X NG1o NC73 g
Xi| NG11 NC74 12
X-Ni NC12 NG75 [z
X—pi| NC13 NG76 [Nz
N Xz | NC14 NG77 [pigX
EMic <558 D2 | NC15 NC78 Rt
£ NC16 NG79 813X
X5 NC17 NGB0 g3
X—Go| NG18 NCB1 515
X | NG19 NCB2 [E13 X
X—jo| NC20 NCB3 [FigX
X—5| NC21 NGB g3
X571 NC22 NGBS 13X
Xpig| NG23 NGB [
X—pa| NC24 NCB7 g
y NG25 NGB8 [F19%
EMMC-SD-D5 5| Nezs Nose L3
X—Bg| NG27 NG90 [N
X—E5-| NC28 NC91 [praX
X1 | NC29 NG92 [~A7aX
X—Ja| NG3o NC93 g
X—j3| NC31 NC94 (G4
X5 NG32 NG95 [514X
Xpig| NC33 NC96 [E14%
Xg | NC34 NG97 [Fia X
X—Da| NC35 NC98 G4
1 N6 | NC36 99 H14 X
1 NC37 NC100 (—j14 X
— 87 NGas NG101 [
%nz| NC39 NC102 ({14 %
$oN7| NGao NG103 |-y X
y NCa1 NG104 (N4
— fo| NCaz NG105 [ Prax
%G| NCa3 NG106 (X
Xpa| NCa4
XM NGas
~ NS
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+V5PO-STBY

- SATASSATAOITXDP 10 0" 1| Gog7
0402

50V GND1
ATASSATAOLTXCON 10107 || Coss i
o402 1150y GND2
(¢ SATASSATAOTAKON 10190 | |cons il
0402 11 5oy GND3
SATA3-SATA-01-RX-DP__ 10107 || coge : GND_PINt
o2 1 oy GND_PING,
TS
NC for Medium and Small
sy SATATSATA2TXDP 10 190 | |Gpor L
> 040210y GND1
1o X
>>_sma_smwu_{ }% -
04021 oy GND2
RX
(¢ SATASSATAQZRXDN 101" 1| coeg RX:
S 0402150y GND3
8
SATA3-SATA-02RX-DP 1010 || cog0 9| GND_PINT
040z 1 g0y GND_PINZ,
RS
SATA/SATADOM

(¢ SATASSATAQSRXDP 10 100 o0
0402 1 ['50y.

(¢ SATASSATAQSAXDN _ 1010% o4
0402 | ['50y.

3y SATAG SATAGITXON 10 100 | |G05
0402 1 ['50y.

ATASSATA0RTX.DP 10 10" | |c298

a0z [ sov

220R FBIS T SATADOM N

0603 cass
Tu

» SATADOM-PWREN 37

Check whether the fault
onnect the fault output to a

condition requires to

GPI0 on

R318
100K

1%
0402

+V12P0-STBY

220R

FB14

0603

+V5PO-STBY

220R

caag
10u
25V

20%
XsR
0803

FB15

0603

+V12P0-STBY

220R

caso
10u
25V

20%
XsR
0803

FB16

0603

+V5PO-STBY

220R

FB17

This is a placeholder symbol.

15244744
COTo00142

This is a placeholder symbol.

0603

cass
10u
25V

20%
XsR
0603

<
YN

NC for Medium and Small
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+val

P3_M2-01-KEYM

4V3P3_M2-02 KEYM

C673 i — [os77
e The pinout of the M.2, M-Key connector e
[ on the -0144 design P e
X7R i i i i X7R X5R X7R X7R
otop is different than the pinout on this page. otop R ows  |owe
It is necessary to resolve these differences
- 01 Connector Mo Il £
J3s J39
GND1 ava_1 ! GND1 ava_1
GND2 3v3_2 2 GND2 3v3_2
PETN3 RSVD1 M X;s PETN3 RSVD1 M
PETPS RsvD2 [ > pETRS RsvD2 [
aND3 LED_1N/DASIDSSN [0 2 anps LED_1N/DASIDSSN [0
PERN3 ava a2 x4 perNa avaa 2
14 13 14
PERP3 3va 4 12 perps Va4
1 1
GND4 3v3.5 = = GND4 3v3_5 8
1 1
PETN2 a6 12 >x7 pETNg 336 2
PETP2 RsvDa 22— X9 pETR2 RsvDa |22
GNDS RsvDs 22 21| s RsvDa F2-X NC for Medium and Small
PERN2 Rsvos |24 >3 pepne Rsvos |24
PERP2 RsvDs 22— *—254 pepp2 RsvDs |28
GNDs Rsvo7 28— 27| anps RsvD7 28
PETNI RsvDs 22— > pETNY RsvDs 22
PETP1 RsVD 22— >3 pETR RSVD9 |22
GND7 RsvD10 -4 3 anp7 RsvD10 -4
TF P39S
PERN RsvD11 20 c 54 peany Rsv11 -6 C
SATA3M201-RXDP 10 100 ffoszs_samscuzornxoe PERP1 RsvorzoevsLe 2 HPOLKEVIDEVEIE, BB, (K 1% %214 perpy RSVD12DEVSLP 22 M2O2KEVMDEVSLP [
0 < 39 40
“::2 sov GND8 SMB_CLK_1V8 ==X SATAIM202.RXDP " || Co70 SATA3-C-MA.02-RX-DP GND3 SMB_CLK_1vg X Rs94
SATA3-M2-01-RX-DN 10 10n 1K
el }:53 SALAD QMR 01 X ”N‘ PETNO/SATA-B+  SMB_DATA_1V8 [-2—X oz ls0y | 41| PETNO/SATA-B+  SMB_DATA_1v8 [-2-X
4 SATASM202RX.DN 8" o1 : P '
PETPOISATAB:  ALERT_N_1V8 =X sa0z] }:‘3“1 SATAS C-Mp-02 RXCDN 4 pETPOSATAB  ALERT N_1v8 X A
4 4
GNDS RSVD13 [0 45{ anpo RSVD13 |46
SATAIM201-TXDN 10100 01 4 SATAGM202TX-DN 1800 o : 4
ios] }Csi‘jz SATASCAE0L TN PERNO/SATA-A RsvD14 B e }C;;“j SATASCI2 02 TXON A7) pERNOISATA A RsvD14 8
50 49 50
ATAGMZOITXDP 10 "0 ||C684  SATAS.CM201TX.DP PERPOISATA-A+ PERSTN ATAIMP02 0P 13" [|CB8s  SATASCii202TXDP ] PERPOSATA A+ PERSTN (22X
o402 Ty GND10 cLkrean P2 oa02 1750 y 511 GNpto cLkrEaN 2
. REFCLKN PEWAKEN [ 53 RercLrn PEWAKEN 24—
Verify the Tx vs Rx
rhere has been sone he past REFCLKP  RSVD16_MFG_DATA 20— 5 RercLkP  RSVD16_MFG_DATA 22—
GND11 RSVD17_MFG_CLK 2 7 G RSVD17_MFG_CLK 2
M Key M ey
67 TP398
RSVD15 o) X RSVD1S o)
PEDET suscLk 88 1 Rsgs, 3R | BDW-SUSCLK 9 | oeoer SUSGLK B8 MZOZKEYM-SUSCL R506. A1338R _BDW-SUSCLK (¢
GND12 ava 7 0 o GND12 ava 7 o
GND13 3va s 2 & GND13 3va s 2
7
GND14 3v3_ 9 4 s GND14 3v3_ 9 1&]
M2 MKEY ~ oNs
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6V 25V 16V 16V
0% 20% om0
beid Xof E | R
0102 o003 0402 |od02
SIM_PWR_MPCIE
CLKREQH is desired/required. Goes to GPIO?
Need to determine fron softuare vhether
+V3P3-STBY
Jao
4
c1-vee C5-GND |
\V3P3_MPCIE C2-RST C6-VPP 2
# C3-CLK c7-10 +V3P3_MP2-B
P40z
Rsg7 SW - Detection Switch Q
10K +V3P3_MPCIE Co98 jiess SIM_PWR_MP2
1% 1000 | 100n
a02 ViP5 MPOIE 18y —tev
LNt
13303036 BOW-WAKEH MPCIEWAKE#R [ 3aval 24 wie |00z G0 o701
GND12 10u 100n
v 25v 16
@ SN74LVC1GO7DBVR UIM_PWR [ 20% 1
UIM_DATA 3 X5R
UIM_CLK [ at os0a | 0402
UIM_RESET g 3
v 1 4
USBIMPOIEAXONI 10 7] 1 o ‘ Q coneie v 2 zlorvee  csanpls—
eV o 20 J2  DisABLE-MPCIE# - &4 Ga.cLk orio [ J
USBIMPCIE-RX-DP1 10 RSVD9 W_DISABLE# Bapan BDW.-PLIRST] § USB2-MP2-DP. GNDZ FuLL CARD Pon 5
‘ o i 2 USB24P2-DN Srsey LX z SW - Detection Switch
ussa-mpciETX.oN1 1%%0]| €702 USBIMPCIETX-C-DNt PERNO 3.3uAux TS e O TP T uss D PO DA DS
202 1 lov ‘ s o7 S
5V 122034309600 SMB-LVCACLK KEY L
ussopoE Txory ™) | O _usssoeooe: Soe s oIk 122 EARSETAeY N 21 conrico ]
0402 1116V PETPO GND8 s NG, 0 X557 GPIO_11 GPIO 7 55X
+V3P3_MPCIE ND1 USB D Ul DNS A AU X—57 OPR GPIO_T0 55X
9| RSVD8 USB D+ oNs NG Rigar USBBMP2RXDNZ 10 GND4 GPIO_8 [30—< TP414
=ik e e A e )
3 .\
RSVD pins connect ggower and 5| RSVD5 LED_ WLAN# PZg—X USBIMP2TXDN2 1900 || €703 Uisps paTx.C.ON2 GND5S UIM-DATA
B Sl e v ‘ o om e
51| RSVD2 GND9 PIO_0 [
~ & Rsvoi KIEVARN usaovpox.op2 60 }‘Cm - X457 SATA-B+PERNO  GPIO 1 [5 %
0402 1116V X—g5| SATA-B-/PERPO  GPIO 2 |3 :Xx
+V3P3 MP2B GND7 GPIO3
— V3P3MPEB X—4| SATAA/PETNO  GPIO_4 [-g5—X 13,27.3032.33.36, BOW-PLTRST
Connector XS has outpu om 42, 44, 46 X—57| SATA-A+/PETP0 _PERST# > O
o - GND8 KRE( [ Pa17
R600 %55 REFCLKN PEWAKE# i
58 Rsgg Q10K X2 ReFoLkp MFG1T [
: <y oA 056 [ SM_PUE WP
J42MECH2 2 1% 0402 %53 | ANTCTLI COEX2 [gg—< P8
J42 MECH1 3 0402 TPat9 X557 ANTCTI COEX1 [-gg—% SIM-DETECT-MP2 | R601
o BOW-PLTRST# 132730, O fa-va *;';gg;ﬂ SIM, gﬁg%ﬂ AT03) 3R 0K
Added to connector HDR3_2ise e S CONFIGT avaa 29— |meoz ’
mPCle miosg| | mioss o GND10 avia[2— QK Bice
J56 - Silicom PN changed: OR> QR b USB3_MP2_CO! GND11 —
from MHMECH31-1X3 to COT000138 CONFIG2 1%
o402y <od0z 0402
WZ BREY
WVaPLSTBYS 7
y—USB2APGIENP2OND 10 WVaP3 MP2B
y—USBZMPOEMPZDPO 10
R1090
0K
19
13303336  BDW-WAKE# <4 2 0402
Layout note:
diff pair vias from cpu, Route diff pair USB2-MPCIE-MP2-Dx0 SN74LVC1GO7DBVR
traces on internal layer through the Debug Header, J56, then
through pads 36 and 38 of J42.
Place resistors R1046 and R1047
very close to J42 pads, to minimize T d PI f M d I (TPM)
R1049 R1048 stubs when they are not populated. rUSte at orm odule
R1048 and R1049 are to be removed
when using the Debug Header. +V3P3-PCH
Place R1048, R1049 and J56 as close
as reasonable to J42.
A1038
| i OR
| | Debug header
[ —— S 0402 0402
R1046 and R1047 are NC when using
the mPCle connector; they are Use TP434 TP43s
populated when using the M.2 connector. Ot o 2858 24 SPLTPNLMISO  poro szms [BOW SPLMISO
B e PIaJce them as close as reasonable BOW-SPLOLK 1236 Rsgg 3Rz | SPI_TPM_CLK ], 5588 wwso — 08 R >
OTPa30 OTPaaT ! 3 0 +V3P3-PCH
connector to J42. seiPMOsE  Jo Ao g [ SPLTPMLOS AN g 22 [a—XIphNce
Oaz wpzE
BOW-SPEMOSI [ 12.36 Re12\3AR2 [ SPITPM_MOSI 21
+V3P3-PCH BDW-PLTRST# __ 13,27.30,
142, pins 38 and 36 Populate Part R6I5 A 10K . TPMPIRON 45
L rpaze
TPMPin Part Infineon Atmel - e
517 DNS X
R1047 R1046 7 R*** -
note 1
SLBITOVOZOFY
e
4 R note 2
29 R*** X
30 R*** X
ToJ41, M.2 connector Notes: DRAWING No. : 80204 PCle/M.2/TPM APPROVALS
. N . } mPCle/M.. -mmllam- DATE
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+V3P3-STBY

€923
Toonk
Ugs 25
—|NC vceC
PM-V3P3-STBY-PWRGD 42 2
p—PMNGPOSTBV.PWRGD 42 21, -
2 GND Y
TG
Vapa STRY
€924
Toone
Ugg 25
—|NC
PM-VCCKRHV-PWRGD 37.48
O L
o amried nicaces o
TG

+V3P3.STBY

74LX1G08

V3P3-DRAM-PRRGD asserted in
has reached 4 state

+V3P3-STBY +VaP3-STBY

D20

48 PMVCCSCSUSPWRGD —— 1T gy
At

37 PMAVIPOSVPCHPWRGD Y 2 1q.,
45 PMPVCCIN-PWRGD H——— 41 0oy ™

3850  PMVIPS-PCH-PWRGD ——e—5{ cop

BAS40DW-06
+VaP3-PCH
co27
100nF
2
5 4V3P3-PCH

> BDW-SPLCSO# 1236 2

3
+V8P3PCH
coz8
100nF
U3 25
1 5
NC  vee 10%
xR T
BOW-PLTRST# 132730333638 2 a0z O

%

of the Power LEDs i
ati
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vapasTRY

spasTay WapaPeH WapgPOES

o, Fos0 T

Note: Skylake and ExtraSmall designs
WV12P0-STBY +V12:E8LOT do not implement Lane Reversal

. 22 o ok coor 0805 220 cs03
12V DDR Core Load Switch i e | g
2 s o v 164 pin POIES comecior straddle moun, PCB 2 3mm
o5 13303036 | BDW-waKEs < ™ = .
wizpsTe oot Pre A
2l s [
- 6 Rt el
s 09 I T o] o] JTAGT TRS. L0 2 [hos
4 PCIEX16A-WAKERS o [ "**%Beiexiea wakes avane Ja3v.3 W ST#
wisbatsaio & be 002 08 ez ] Boiexionwanes Bt Sava Save P su.pl ST
100V 200m PELTX.C.OP[0:15) pC| Q0P
8 PE1-TX-C-DP[0:1 5] iy 11 PCIECIKA0MPL (¢
O ® Rrst Kigs  peTeooNsh 815 rvoz o7 [AE———1 vex meoroe
e N I oo — o A REFOLK- [A7s—— EELRXONOISI s pe axonpts) 8
ol c loatz PCle Lane Reversal [NM—2X00iE L 8% penyg GNDa e ——4 [ |
ais DNS i Bi7 | GND4 PERPO FATT PE1-RAX-DN; A
. to improve routing S SN orr P phr——1
K__eermxcopis 8151 aros ss P ——4 PCle Lane Reversal
. W-SLP.S4¥ N Femcons w0 FETPY RSVD4 |2 i i
J xR e - L] GND16 [ar——1 ceraoris A to improve routing.
0402 B2z | GND10 PERPT FA2e pEL-AX-ONTA] A
e I PE1-TX-C-DP13 B2 | GND11 PEAN1 53
o N e m—— i v —
B25 | PETNZ GND18 | T358 PE1-AX-DP13
B — ] 7 ——r e
N__eeicooee T por] GNOTS PERN g
Bap | GhD14 PERP3 K350 PET-AXONTZ
B BRete s i
I PE1-TX-C-DP11 B3 | GND15 RSVDS A5
N e —— e RSVDS 235
B35 | PETN (GND30 1355 PE1-AX-DP11
— | gs‘j,?? DERC AL —— i
apgpoH eermcopio T par] GNOZ e s —
n Foa7 Bap | GND24 i — PETACONTD
N__eernxcops F—Bai | GND25 PEANS (nay
Geor 0805 220m . N zm Ber | PETFS JE e e —
e oo | e i oo Penv: i o o
25V 25! PE1-TX-C-DPB Ba5 | GND27 PEFANG [F335 B
o @ | e I — e o v — T
PE1-TX-C-DPT 850 | GND29 GND37 350
B53 | GND54 PERpS ["A53 PET-AX-DNT
I PE1-TX-C-DPG. B54_| GNDS5S PERANE [35q
vapy N hzanses: 855 | PETP JEN el . —
4 { D = [ A ' s— eeraxore
. . I 57| G050 R0 [por eermco | A
22263058 3045 P: N___per1xcop: NDS7 PERN
<<§ SIE AT i [ {—se|FEme Kt I — PE1AX-DPS
1223243033645 S Ta — — L S . — PE1-AX-ONE
Q™ run tes L1 N__eermccon Bor | GNDSS PERND Facy
2 Ao N hzanses: 863 | PETo! SND4 [aes
A 864 it ABA PE1-AX-DP4.
0102 08\ .\ B282 ol s ATt i a2 0miaR708201 aDw.pLTRSTY T—ges| GND&O [ Ll e —— T
lroas AT 11 PCIE-CLK-100M-P K Beg | PETn12 GND46 ["Agg 1 PE1-AX-DP3.
248 PE2TXCOPS e S— GrEmTETIY T b6 | GNDS2 i v w— PETAXO
PCle Lane Reversal Afe . | P eetiingor gt oeny pvis e —
S | toimprove routing A I — 2 O K] o — T
o PE2.TX.C.ONID3) plA2l,y 1 PEZRXDP2 _ N 876 | PETmI4 GNDSO [R75 PE1-AX-DP1
B [peaTxconpos) HmtER e RN . qEs PeR R pe2nxonoy oo 8% CRbes perprs A2 —1 —
PERTXCDPT Az N___eevrxcoro T p7s| GNDST LR v — ——
PEZTX-C-ONI [ — N PET-TXCD B79 | PETo1S GNDS1 375
R PE2TX.C.OPI03] [fazs™1 PE2-RX-DP1 [ B8 | PETTIS GNDS2 [R50 PE1-AX-DPO.
8 [PE2-TX-C-DP(03] AZ6 pe2-RXON | A T~ B8 | GhDsE PERPIS FAgT | PErAXOND
+V3PI-STBY PE2TXCD Fazs —1 - 2.AX-0P(03] B B2 g ‘GNDsa [ 282
b m—
ot
22 10K AL —
. [Ran
i
i
e Fhisx

PGB Footprt - CONPCIEXBSTI00PS600X100XE70.5
ALT_SYMBOLS - CONPCIEXESTI00PSE00X'100XE70-88
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NOTE:
The net names on these connectors
were copied from the -0150 schematic.
They will need to be updated to reflect their use|
in this design, once the Xeon is placed.
Network Module 0 _+». Network Module 1
~TP14 o8
WizposTBY WV1zPOSTRY w17
= i
O 90 (@] 5
VALUE P18 P19 VALUE TP20 P21
o o
o o s
a9y GNI ‘Aag? GND37
| PRSNT2_3# 1 4T 2;;:;
UART TX_NM0_ISO 36 GNI n N ! UART_TX_NM1_ISO Ad6 AN_MDIO_ISO
LAN MDC 150 3436 et UART R R0 50 L > LANIIDS 50— Gl Ass)) GND36 UART AXCRMI T80~ ] >
PLTRST_N_ 14,36 er’éﬁ 34.36.41 SMB_LEG CLK IS0 PLTRST_N_k 2:; RX6N gmg tég it:T‘S'? =
S5 SB £ ALRT 1 KD Siib- £ DATA O 12305840
« 1B LEG DATA L 12345040 GND16 GPIO_NM0 0 1St « Aaz | RX6P GPIO_NWT 0 50
SLOT_ADDR > [ A41| GND34 >
SLOT_A0DR (puiiup on module) A4t OND3
AN T oMo A4 9 LNt X DN
I A39 | TANO TX DPO A9 | RXoN 9 LANI TX DPO
LANo RX DNO o — AN RX DNO 9 Aaa | FXSP
S S|
POREIION: R — POt ——
— Lano T ont —% <Y 9 L cow
I A% | LANO TX DP1 A35 | RX4N LANT TX_DP1
LANO_RX_DP1 9 LAN1_RX_DP1 9 A34 | RXaP
§:LANJR{DN< 9 Ik 2:LAN1 AXDNT 9 [ Ags”| GND30
PCIE-CLK-100M-N7 A32 | RSVDE 11 PCIE-CLK-100M-N3
T PIE-CLK100MP7 [ AsT ASUDS 1 PGIE CLK-100M-P3
POECLKAOOMNG 11 oy POIECLK-A00MNS 11 A0 GND29
PCIE-CLK-T00M-P6 ikl PCIE-CLK-T00M-P5 ikl A9 | RX3N
PCIETX.C.ONS — 8 POIETX-CON4
PCIETX.C.0PS A27 | GND28 8 PCIETX-CDP4
PCIEAXDNS 8 S—| PCEAXDNS & Pz GND27
DO e — PO o=y w— — - L
[ A2d PCIE-TX-C-DP7 A24. GN2D26 8 PCIE-TX-C-DP3
A A3
POETX.C-ONT Az s POETXCONS
PCIE-RX-DN7 " PCIE-RX-DN3 8 A2Z 2%%5
POEFXDPT — I b A2t
§m7m 2 - ST m— Az PN s eormoom
—k e eety — o R 8 POETCCONE
y —H roERcoN s N
BT e— B 5 —— 1
PCIE-TX.CDPS [ At6 | RXON 8 PCIE-TX-C.DP1
—ais] POIE-TX.C.DNS A15 | RXOP 8 PCIE-TX-C-DNT
—— PO AX.OPT —
O 2o w— — U L
§ [ Ai3" REFCLK GND3 2 POIERXONI 8 A% Reroik.
i}wzz L A2 ) D21 RSVD2 22X rFU ~TP2s A2y GND2r o
SOC_WAKE_N_ISO 34,36 A1 B11 P25 SOC_WAKE_N_ISO 3436 A1
— A167 PERST# WAKE# g7 X *FU o TP28 Afo}| PERST
o FEUXTAg ) 33V3 3.3VAUX By 36 LANO PO SFP PRSNT N GPIO25 ISO Ol X Agy 3
e — .
see_ten_seeen | o YN stac TheTs B8 35 _LAND_PORTI G ATk s LAN1_PORTI_SDP0_ISO [ — &ru Sove TPORTT T2C. SOATA 2>
o G ity m— I . &3 TANTP1_SFP_PRSNT N epms S JTAG_THS 35 LANI PORTT SDP1 SO
R JTAG_TD( GND2 g5 AL 6 LANO PORTO SDPO IS0 CANTPORTD SOET K0 S e e JTAGTDI 36 __LAN1_PORT0_SDP0 IS0
JTAG_TDI SMDAT [gg 36 LAND 012X 0 0] KT 5 JTAG_TDI T T_PORTO_T2C 150
JTAGTCK  SMCLK [y S —— &y EANTPORT 26 SCLI IS0 36 JTAG_TCK <>
3 ¥ GND20 GND1 [Fgg—X*FU 3 ?2'{/320
R x 2| 124 RSVD1 g3 Yo +V12Po-STBY [ 2 Orpa
vizrosToy { 2} v oy — Ormeo { 2y 1ov P30
A PRSNT1# 12v1 e PRSNT1# Orpas
| Orear Orsz e
Oras < . L
7 7 U O O <7 Orrag
Orpa DPaz
. vapa
~TPas T e
v TPz
Front Panel I/O Module D = T = ey
2 5
BDW-UART-V33-TXD1 0R 1. 1245 3 GND VCC [ UART_TX _NM1
A S A v
V3PB.STBY Oreas NC7SB157P6X Soor O
T - L TPB14
C PRG MOLR __3436.40 16v
< MB_HOST_CLK_ISQ 34, VALUE Orr 46 10%
LP_S3 N_ISO 3436 XTR
(P 545 N IS0 34.36.40 GNi 0402
S0 UARTD O3 185 a1
S GND18
0C UARTo_BTS 150 +VoRaSTBY TN SO DR D 3 vaps
FIS00 G50 TS0 iz T s X7 CPUERRGR N ¥ o T
< PI_SOC_MOSI_L 4 3 P o 36 | _SOC_PROCHOT 3P3 N 150 816
ohi; o ERMTAP 3P3 N ISO 6 3 6 TUART RX_NMO
e Hzo 2
K BDW-UART-V33-RXD1 0R 1, 1248 4 6 UART_RX_NM1
g £ sDA a0 510
<« — 38510 5 GND15 B39 C_UARTO RXD ISO RAE
RX5P GND14 R249
< N A38 | B38 E 1 SOC_CLK IS0 e NC7SBB157P6X lcas8 o)
K P\ SOC 102 \SO 34,36 A37 | GND32 SN Fp37 X T > 103 F; > c 100n
Pl 4. Ag6 | GND31 TXSP (€836 1'SOC_MISO ISt 1% Orpsg Loy TP817
NOSI D1 150 3436 Ase] RX4N GND13 fHaoe R
7 reox A% Rxap GND12 B3y UL oa02 Orpst o
L1502 prttor oy )12 B3 PSU_RIGHT PWRGD Tk
12C_FP_SDA 12,34,35,39.40 A33 | GND30 XaN ("Bag K AN_LEFT_TACH 0402
NCS‘ e —— S 26 FP_SOL__12.34.35.39.40 A3z | RSVDS TX4P (tB3p AN LEFT PWiM
NCS\ ol w 26 ) s Tees — TEMP-DIODE CPU-DP A3 CNbss  PRSNTS 2% BT AN_CENTER TACH
3 Tes TEMP-DIODE GPU-DN 39 Ag0!) GND29  PRSNT2 2¢ B30 39 | FAN GeNTER puwie
—c R ey R NCSI DX £ 186 5436 Hos ] P anp1o B3 U TTON OVERFIDE V3P
IS0 BUFFER EN N 3436.38 w57 GND28 N (Fga7 :
) TP68 NCSI_TXD0_ISQ 4,36 A%. GND27 TX3P Bgé P PWRBTN N
NGS| FXDO L ['B26
SPLSOC CS1 NSO 3436 Aos | 2N GNDS 558534 |7 Fi) L EPROW W SE c2s0
(CSI_CLK_IN T 6 A2d | RX2 8 B24 FAN RIGHT TACH 1000
GPIO_FP_0_150 NCSI FXD1 503436 R23) GNDze TGN B339 | FAN RiGHT Pl iov
_ HOST_DATA 150 ii RNz 7 Azf RXIN GND7 (i3t SUBLEG CLCE0 > i
CPU_ERAOA N IS A2 | RX1P GNDS {Fp0 ~ “3.56 | PLTAST N 50 0402 9
SOCPAOCHOT 3¢9 N 5O ——Ar9" GND24 TXIN {579 = TP819
PROCHDT 3T N 150 usszEPMDRE 10 A1 B19 o
RSVD4 TXIP fFg1g 1
SME PECI_DATA %i USB2-FP-VM-DN2 10 Al8 Bi18 >
G UARTO TXD 150 » —Y A GNDS FBT7 711 POIE-CLK-100M-P4 >
RXON PRSNT2_1#
A6 BT6 11| PO CLICIOONNE
0C UARTO_RXD ISO USB2-FP-DP1 10 A15 | RXOP GND4 g5
P SOC OLK IS0 IS e T A% Gz o L — +V12P0-STBY
1506105 50 N E— otz m—
PLSOC_MISO_ISO 1 REFCLK+ GND3 g1z
'M_PSU_LEFT_PWRGD * GND21 RSVD2
\PSU_RIGHT PWRGD o1t
"AN_LEFT TACH PERST# WAKE# [BT9 &8
AR Yk s smnccow
AN_CENTER TACH foxops 1 33V2 _ JTAG TRST# frgg
AN_CENTER PWM §§ ST E R JTAG TMS T —
P_RSTBTN JTAG_TDO GND2 FBg— 51 pE2-AX-DNT
P BUTTON OVERRIDE JTAG_TDI SMDAT g5 8| PESRXDPT
P_PWHBI USB3-FP-TX-DNS 10 JTAG TOK SMCLK | g +V12P0-STBY
USB_OC N R 3 GNDZ0 GNDT [Fgz——1
FP_FRU EEPRON MUX SEL 0 oY 12v4 RSVD1 (g1
FAN AIGHT TACH Y 12v3 Bl o —
FAN RIGHT PRSNTH# 12v1
St 1t b Tso S
SMB_LEG CLK_ISO
PLTRST N ISO ~ J22 \
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ADC Voltage Monitor
(0 to +2.5 V Range)

+V5PO.STBY +V3Pa.STBY +V3P3.PCH +VGCIN +V1P0S +VIP5PCH ip7
B3 FB4 FB5 FB6 FB7 FB8 FBY FB10
120R 120R 120R 120R 120R 120R 120R 120R
0402 0402 0402 0402 0402 0402 0402 0402
0.5A 0.5A 0.5A 0.5A 0.5A 0.5A 0.5A 0.5A
Note:
Internal 2.5V reference
neso nest Ro36 must be enabled
10K 10K 10K
o o % +V3P3-STBY
0402 0402 0402 Nominal Voltage u1s
» 500 v 223V
V5PO-STBY-SCALED Y oo
+V3P3-STBY-SCALED 330 v 220V 2
o g I 1 1 40 120 FP_SCL 10%
o VDDQ-SCALED Variable 1.20 V 1.20 V 3 oo ol 040G FP SCl < 1%
+V1POS- Variable 1.05 V 1.05 V 39,40 12G_FP_SDA R
V1P05-SCALED ariable I8 on BB BOFP SR
+VCCIN-SCALED 105 V 1.05 V 5
CHa
+V1P7-SCALED 170 V 1.70 V 6 ors
TPi08 -PCH- 1
+V1P5-PCH-SCALED 150 V 50 v 7 e a3
by +V3P3-PCH-SCALED 3.30V 2.20V 8y o o k12
l Ty com
R253 Ro37 | 0264
coe2 | Res4 c263 39p c265 266 c267 268 269 9
8K06 asp 20K 39p = asp 39p 39p 3% 3% REFINREFOUT GND
1% sov 1o sov  O1% | s = sov —sov —=sov == sov = 50V <~
0i02 5% Coun s% (0402 | oa02 5% 5% 5% 5% 5% ADSTEI0PWR
0402 0402 0402 0402 0402 0402 0402 c270 TSSOP-1
100n AD
16V
10% 12C Address:
0do2
0x90 (0x48)
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3.3V Isolation Buffers

11440 _CPUPWRBTNN SO
6,40 GPIO. 0
+VaPa.STBY +VaPa.STRY g B CROFCE0 ¢y +V3P3-STBY
TP118 6. Tt 0.
$ $ o 640 GPU_RSTBIN_GPIO N 1
C272 C273
1oon 100n
16v o Ut 16V o uts TP ute
Tio% R Tio% )
xR TP820 7R TPa22 TPe:
GPIO_NM1 0 IS0 34 8 TP823 GPIO-NM1-0 SLP S45 N ISO 3440 813.34.38.37, BDW-SLP-Sa# | 18 TP824
<<>> IRT NSO 34 Al B 47 ] 12 "SMB-LVC3-ALERTE ><>> PROCHOT 3P3_N_ISO. 7 Al 8117 Bt TPe25
(§—GPIONMO 0185 — 3¢ A2 B2 1 12__GPIO-NMO-0 Zy 0 [ A2 B2 [ 15 357, 6 CPU_PWRBTN.N S
R B CPU ERROR NSO 34 w 8IS 5 ; | RDW.PCH.PWROK
PLTRST NSO 34 132730323338 BOW-PLTRST4 SMB_HOST GLK IS0 a4 4 [{472 PO PH <>
LAN MDC IS0 34 I 85 ¢ SMB_HOST DATA IS0 34 AS B5 3 T (1350 BpWASVRSTE >
(T LANVDIG S0 38 558 g 1 I 2> % GPIO FP 0 150 34 558 sz T §§ 2 TPe27
9 1 Ki PIC PR( 4, 9 1 T 1 PU_RSTETN_GPIO_N 12
OC_WAKE N 150 As o 33035 BOW-WAKEE < I PRG MCLR 34,40 As 4 TPazs
1SO_BUFFER_EN_| 19, 4 (5 I1SO_BUFFER_EN_{ 19, 1
1 OE# a NC [— 1 OE# a NC | ——
2 TPa2o 2
3 3
o IcA00187 o IcA000187 o IcA00187 TREs0
®l so ®l so ?l so
CPU_RSTBTN N
" o, »
BOW-SLP-53# R— v RESET-GPIOK
SMB-BMC-SMLOGLK (: hans A4 0
A W— | 27 CPU_PWRBTN.N o AANEESSSOULPWRETE
X 040;
g Qe Power-Down o +V1P0S5
WV3P3STBY +V3P3-STBY e —C L +V3P3-STBY before +VI1P7 & VCCKRHV
Need PIC new firmware to
? ? support this feature
c275 c277 5> CPU_RSTBIN.GPION 37
1000 1oon
=16V o ui7 ——16v 9| uts
10% « 10% e
XTR XTR
0462 ) e 9
2 LANO_PORTO_I2C_SCLK 34 = 8 22 LANO-PORTO-I2C-SCLK-V3P3 ¢ N NCSI LK IN IS0 34 z 8 NCSI-CLK-IN-V3P3
<& LANO_PORTO_I2C_SDATA_ISO 4 Al B1 7 AT0-L; -\ > NCS|_TXD1_ISO 34 Al 81 7 NCSI-TXD1-V3P3
ANO ORI 12G SCIK | 2o 2 [ANG PORTI 56 S0 K Va3 5 00 uARTO AXD 150 BOW-UART.Vs3 AXD0 NCSI T ER 150 Az B2 NosITXEN VIS
LANO_PORTT_I2C SDATA IS0 64 22 LANO-PORTI-I2C-SDATAVSP NCSI RXD1 5034 5 NCSFRXD1-V3P3
<D A4 B4 > As B4
LANO_PORTO_SDPO_ 3 L P 0C_UARTO_TXD_ISO BDW-UART-V33-TXDO _TXi 34 4 NCSI-TXDO0-V3P3
LANO_PORTO_SDP1 3 A e 22 L ANO-PORTO-SDP1-V3P3. N SMB PECI CLK SO 34 SMB-BMC-SMLICLK S NCSI GRS DV IS0 34 A s NCSICRS-DV-VGPs >
LANO_PORT1_SDPO_ 3 8 & 6 L -PORT1-SDPQ-V3P: &5 SMB_PECI_DATA_ISO 34 8 SMB-BMC-SMLTDAT/ Z> | R 1SO 34 8 6 612 NCSIFRXD0-V3P3
LANO_PORTI SDPi 3 9 :g Eg LANO-PORT1-SDP1-V3P3 THERMTRIP_3P3 N_ISQ ) 9 :g Eg 7.38 X PI_SOC_CS1 N_ISO 7] 9 :g g; 1 BDW-SPI-CST#
1SO_BUFFER_EN_| 19, 4 1SO_BUFFER_EN_| 19, 4 ISO_BUFFER_EN_N g 1
—_— OE#  NC[—— ———————— [ 9oE¢ NC[—— 113 —_——— OE# , NC
) LAND-PORTO-12C-SCLK-V3P3 — ) ? 2 NCSLOLKINVGPS  (~y1pgag
[} TPg30 3 [ NCSITXDI-VaP3 (,)H,,M
3 e —
o B R e el o ooy e T
=| so ) *| so 2| so _NCSIRXDI-VGPS  Hpgqy
LANO-PORTO-SDPO V3PS e BDW-UART-V33-RXD0 _— NGSITXD0V3PS —31bss
e T e ——O L T e e Ol
LANDEORIG SDPV3r Thass BOW-UART-V5 TX00 s NCSIGRS DV VoBS (3102,
BDW-UARTV3STXDO  Xipga NCSFCRS-DV-V3P3 _Srpgs
_LANOPORTI-SDPOVSPS _______(7pgs+ SMB-BMC-SMLICLK TPes2 NCSF-RXDO-VaP3 TPass
ez e —c Avd BT e T S— A ~ BowW SiCs ¥ S
+V3P3.STBY +V3P3.STBY
| +VaPa.STBY
278 SMB_LEG_ALRT_N_ISO 154 100K R255
1000
77‘:]?/\, g U2 — SMB_LEG_DATA_ISO 19, 750R R256 0402
o SMB_LEG_CLK_ISO % T750R R257
& 3 19% 0402
T R UART RX_NMo . LAN_MDC_ISO ons R258 qu
N T 4 UART TX NMO
NMTISO 34 e 4 UART RX NM1 >< SPISOC MOSI IS0 a4 1230 BDOW-SPLMOSI LAN_MDIO_ISO ONS oue
T UART TX_NM1T Pl 150150 a4 12,30 BOW-SPIMISO
AR earormomm e n DO < N o R i UART_ DX Nv0_ 50 s 100K o
PLS0C 100 &
EFPRANT N apiga o hi— 51 AS 8 i & T ioe s D I35 BOW-SPIoSE 3 UART_TX_NM1_ISO 1 100K 28! o
9 T Pl
PRSNT N _GPIO46 ISO 4 A8 B8 12 LAN1 P1 SFP PRSNT# GPIO46 SPI_SOC CLK IS0 34 2, BDW-SPI-CLK. SPI_SOC_CS0_N_ISO 10 100K 262 g
1SO_BUFFER_EN_| 19, 4 1SO_BUFFER_EN_| 19,
_ oe#  No —_— OE# SPLSOC_CS1_N_ISO 12 100K 263 ougp
2
5 BDW-SPHO2 - SPI_SOC_CLK_ISO 13 100K 264 o0
LANO_PO_SFP_PRSNT#_GPIO25 T — A
o BOW-SPLIO3 o
o] £ mrwrsreeRsTroPoe—Orease | Shooorer T Ta—— SMB_HOST_CLK_ISO 1 100K R265_ip
CANT_PO—SFP_PRSNTH GPIO¥ P860 S (OTP8e
TANTPT-SFP_PRSNTF GPIO TPec2 SMB_HOST_DATA_ISO 45, 100K R266 _qu0p
SOC_UARTO_TXD_ISO 15 100K R268 gupp
+V3P3-STBY
NCSI_RXD1_ISO 10K R271
om0 1% 0402
Toon o V3P3-PCH NCSI_RXD0_ISO 19 10K R272 o402
- 8
10% +V3P3-STBY
xR 5
o g 0281 NCSI_CRS_DV_ISO
< LAN1_PORTO_I2C_SCLK_IS( 34 At > B1 < Joon . _DV_| 1% 10K R273 0402
LANT_PORTO G SDATA 3% 1-PORTO.L TA-V3P:
<<é> AT PORTY G SOLK T 3 A2 B2 ANT-PORT1 1BG.SGLK V3P3 24 oy PLTRST_N_ISO 15 100K |
TANT_PORTO_SDPO 34 A o 14 22 LANLPORTOSORO-VP > oie
LANT PORTO SDP1 | a1 v Ew pS;r? ggm vgpg % J7
LANi_PORTI SDPO 7} 8 :3 Eg 12 LAN1-PORT{-SDPO-V3P:
LANT_PORT1_SDP1 I 34 9 (A7 BT [T 22 LANI-PORTL-SDPI-V3P3
ISO_BUFFER_EN_N 19, 4
— OE# NC |
2
[ 3 8
ST CAco0187 EX
~| so » SMB _LEG CLK ISO. 12 éeLA 122§84L§, 3845 SMB-LVC3-CLK K
TA 3 12,2324 20|38 MB-LVC3-DATY
« SMB LEG DATA 1SO Zaéeh - Bl »
1SO BUFFER EN 385 2
> & s
LAN1-PORTO-SDPO-V3P3 T FoRsmTADR
TSsoP
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+V5P0-STBY comes up when the 12V input
rises above 9.3V. The +V5P0-STBY then
enables +V3P3-STBY, which then powers
the PIC controller.

PIC has an internal POR of 40-140ms.

PM.V5PO-STBY-PWRGD 42 or 650 42 PMVgP3STBY-EN
A
+vgpgsTRY  FVARISTBY C
1
The PIC delays 100ms to allow the o746 o
STBY rails to stabilize, then brings fes2 100nF
up VCCSUS3_3. VCCSUS3_3 signals v
the PIC when it \t is stable, which then R

de-asserts RSMRST (PCHiRSMRST)
after a 10ms delay. w| U
BUF-CPUTHERMTRIPY | 3638 1

4 ]

10%
X7R
402 Tpgos

ASM-RAILS-GOOD

PM-V3P3-VCCSUSPWRGD 38,42

74LX1G08

RSMRST also enables VCCSCFUSESUS
(+V1P7), which then enables
VCCKRHV (+V1P3).

PMVIP7PWRGD 50

PMV1P3EN

LN A

PIC loops monitoring the front panel buttons and
signals the Broadwell when the Power Button

is pressed, which then de-asserts SLP_S4#, and
after 30us delay, SLP_S3#

BDW-SLP-S4 enables the 12V rails
to the PCle expansion connector
and the DDR DIMMs.

+V12P0 DDFl enables +V2P5-DDR
and VDD

+V2P5 is delayed approx 10ms and
VDDQ is delayed another 10-12 ms.

+V12P0-DDR +V3P3-STBY

NG vee
AT
GND Y
TAGT7

BOW-SLP-S4#  1242.33,36.37.49

+V12P0-DDR +V3P3-STBY

w| o un

»
BOW-SLP-S4#  13.32,33,3637,49

1 100nF
25v

1 o751
100nF
gt 25V

49 PM-V2P5.DDR-EN

74LX1G08

o754

10%
X7R
402

74LX1G08

VDDA then enables DDR-VTT. After
a short delay (1ms, min) it enables VCCIN,
and asserts DRAM-PWR-OK.

PM-VDDQPWRGD 44

4VaP3-STBY
RE49
o)

1%
(0402

OR BES1 44

PM-DDR-VTT-EN

NG vee

PM-DDRVIT-PWRGD 8K
%

16v13.:23.36,38
10%

X7R
0402

13,32,33,36,37.49

VCCKRHV (+V1P3) enables
the +V1PO05 rail which supplies
VCCIOIN, VCCGBE, VCC and VC

CIO.
It also supplies VCCSCSUS in the configurations (o
where there is not a separate VCCSCSUS

regulator.

3249

AT

N

g0

0402

4VaP3-STBY

—f

GND Y
7AG17

BOW-PCH-PWROK

D

»
BDW-SLP-S4#

+V3P-STBY

Res8

1%
0402

R10

PM-VCCKRHV-PWRGD

R1099
»

is needed

36 CPU_RSTBTN_GPIO_N

This manual touch-up (replaced by routing)
in order to implement Intel's requirement
for power-down sequence, where +V1PO5 13,36,37.38
rail should be turned off before +VIP7 and VCCKREV.
Doesn't impact on power-up sequence.

Required new PIC firmware to

support this change

+V3P3-STBY

Re64
0K
1%

0402

3847  PM-VIPOS-PWRGD

R1095 0402

A~
0402 g

RI097 0,0

R The +V1PO05 rail then enables +V1P5
and +V3P3-PCH,
rred After a 20ms delay, the +V1PO5 rail

then enables VCCSCSUS (if it is populated).

1%
0402

PM-V3P3.PCHPWRGD 43

TPi085

c747
100nF
25V

10%

7R

a
Uss 02

Not Used in this

design

4 CORE_PWREN

45 PMVCOINEN

i
(CORE_PWR_IN | 74LX1G08
+V3P3-STBY
c749
100nF
25v
10%
X7R
- 02
4 38,47 PM-V1POS-EN
74Lx1G08 or as41 SATADOM-PWRE
+V3P3-STBY
C750
100nF
5V
OR .\ 8665 43 PM-V3P3-PCH-EN
) Uss J 0402
4 0B . RE68 5 PMviPsEN
[ 0402
raxicos 32 PM-V1P05-VPCH-PWRGD
Cause
WV3P3-STBY

DNS

13,36,37.38

to VDDQ up after PCH-PWROK

PM-VCCSCSUS-EN

R671 is NC for the initial build to
prevent VCCSCSUS regulator (U43)
from being Enabled.
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3.3V Power Sequence Status Signals

3.3V

<---> 1.05V Level Shifting

+V3P3-STBY
+VaP3.STRY V3P STBY
+V1P05
> o735 736
2 oo oo
( ato 25V 25V
J an002 0% 1y Touch-vR .
PMVGPIVCCSUSPWRGD [9749  OR . @710 1 TR 1% (replaced by routing)
0402 0402 0402
ICCA 1
36 I1SO_BUFFER EN .
'CCB
TP876
V3pa-STBY On Power-UP +V1P5-PCH &SLP-S3# triggers the PCH_PWROK after a 90ms delay. Ay
R On power-Down falls immediately with SLP-S3#
BDW-DRAM-PWR-OK 4 18 3237 V3P3-DRAMPWR.OK
Co6: BOW-LAN-PWRGOOD 5 1A1 18173 V3P3 L AN-PWRGOOD.
100nF BDW-RSMRST-CPU# 6 1A2 182 47 38 V3P3-CPU-RSMRST
25 +V3P3-STBY BDW-MEM-HOT# 77| 2A1 2B1 770 44 VDDQ-VRHOT-N
2A2 282
T an ©739 9
0402 DIO0000TT 100nF BDW-DRAM-PWR-OK 8 GND2 7
TP88: U105 2 BDW-LAN-PWRGOOD GND1 GNDPAD
. utze BDW-RSMAST-CPU#
1 "
3250  PM-VIP5-PCH-PWRGD NG vee 2 1o BOW-MEM-HOT# 74AVCHAT245BQ
4 i Re44 2|, o 402
oo s Tazssssr [sowrorewaok
13,36,37 BDW-SLP-S3# 74LX1G08 100nF GND
25V 741G17
10%
X7R
0402
+V1P05 +V3P3.PCH
TP1045TP1046 crat cra2
¢ 100nF 100nF
+V3P3-STBY
l v 2V +V3P3.PCH
54 «® Ri06e 1% 1%
2000 Ri069 0402 0402
10% R1085
+V1P05 asserts APWROK X7R Ub2-EN1#
after 100ms (min) delay. and de-assert 1ms before 402 1
UB2-EN2# /CCA
+V1P05 gouse down 8 BDW-PLTRST#
3747 PMAVIPOSEN ) w| Ut cos 0402 <
1
4 y
100K , 1938 aopsewnoK ePaPOH
18 V3P3-CPU-THERMTRIP# 3637 , BUF-CPU-THERMTRIP#
3747 PM-V1POSPWRGD feat c7a o 7exicos b1s 181 73 35 __BDW_PROCHOT 33 N 3
100nF s 182 47 38 BDW-CATERR#-V3P3 o
2 v cit g;; 10 34 BDW-ERRORx#-V3P3. VALUE 42220018
10% A1 p PACK
X7R 1248 VCCSCSUSVRHOTY M 2| 9 ez
0402, > ci2 GND2 7
4 BDW-PROCHOT# ) NPT GNDPAD
1247 ViPOSVAHOTH H— 4 h
APWROK asserts LAN-PWRGOOD 05 VRHOTE ) o2t e FaAVCAT24580
after a 20ms delay from +V1P05 up, and de-asserts SVepasTBY 5
CPU-RSMRST# after another 10us delay. 1245 PVCCIN-VRHOT#  ———————————— c20
oz 'BASA0DW-05 SN74LVC1GO7DBVR
1000F
TP1009 ut1o 25V +V1P05
1 5 put_and 50w are open-drain
R1008 Ne vee R o crst Pilled"ub.ac"the Broadwell Sod e
BOW-APWROK 1338 2 o TPi010 oot
AT ) 25V
178K 943 3 4 1 38 V3P3LAN-PWRGOOD
100nF GND A 10%
25V G 7R
0402
0%
X7
0402
gnals are open-a
up at the voltage regulators
ey BDW-CATERR# o
7R BOW-ERRORO#.
ot BOW-ERRORTH
BOW-ERROR2# 1
According to 561394_BDX DE_Bringup the PCH PWROK must up after APWROK
R644 replaced to 1M
R641 replaced to 100K
DRAWING No. : 80204 Power Sequncing & APPROVALS
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<> 12C FP_SDA 12,3435 3

+V3PE-STBY

The resistor divider sets
the XOR word to
(0x03)

h
0x06

R1043: change to 1%;
R1045: change to 280k

This device is limited to 400kHz clock rate

3 12C FP SCL 1234338

us2.
AUXTEMP-DIODECPUDN 3912 Po0s
i "AUX-TEMP-DIODE-GPU-DP. 13| DI_MINUS VCO (77
ST S vecr
Ui s bomnus g
Ui} s a7 C s 194 02 winus 15 59 EANAUXLPWM
e D2 PLUS X105 39 FANAUX2 PWM
1 - PWM2/SMBALERT |5 39 FAN-AUX3-PWM
SCLIN scLout PWI
6 39 FAN-AUX1-TACH
J TACH! 7 39 FAN-AUX2-TACH
SDAIN SDAOUT 16 | oon ag:g 4 39 __FAN-AUX3-TACH
- 1 e e e (9
e SOL TACHA/GPIOTHERW/SVBALERT
2
XORH R714  (R715 GND R716 (R717
READY 10K 10K \DT7475ARQ: 10K 10K
ENABLE ide  [odse Gice [0z
9
on g SMB Address: 0x5C (0x2E)
. h
5 g o (fixed)
- - 12
LTC4316 0402
SMB Address Translator
Input Addr: 0x5A (0x2D)
Output Addr: 0x5C (0x2E)
sRoSTRY
+V3P3-STBY
A2t
o e
1% 1% a2
oide o2 | ;
FAN-LEFT-5V-TACH 2
FAN CEFT BVl :
an o % VALUE
2N7002 03 PACK
FAN LEFT P 1 7N cosarorsoL
o o
FAN_LEFT TACH 34
sRoSTRY wWizposTBY
+V3P3-STBY o770
o
25y
R731 R726 —
W 0%
ok Tow
v 0605 438
(A | ;
FAN-CENTER-5V-TACH 2
FAN GENTER SVPWIA H
o1 o % VALUE
2N7002 05 PACK
FAN GENTER Pwit B s p
FAN CENTER TACH 34
sRoSTRY wWizposTBY
\vapg.sTBY 72
oy
9
Azas —z
frso L pras s (A73e Too
o Sfox o505 s
1o (1
1o S
0402 (0402 0402 0402 b 1
FAN-RIGH -TACH 2
FAN-RIGHT-5V-PWM f
o o ~7 VALUE
2N7002 o7 PACK
FAN_RIGHT Pw_| 3¢ 0 U9 D acrorao

FAN_RIGHT TACH 34

TEMP-DIODE-CPU-DP

34 T

2
v o a7
% 20 MMBT3904LT1G
NPO
2 0402 :
TEMP-DIODE-CPU-DN
auxrEve oooe ceuoe 3o
3 3
MMBT3904LT1G

AUX-TEMP-DIODE CPU-DN

e

sROSTRY wWizposTBY
+V3P3-STBY o769
oy
] Tiox
10K X5R
o 0605 435
(A | ;
FAN-AUX1-5V-TACH 2
FANAUXT 8V PWIT H
ol \ VALUE
G Qi2 PACK
I SNgo02 o4
FAN-AUXI-PWM o 1 I cosaroiaL
o oy
N i
Tpast
Eav AU TAGH s
sROSTRY wWizposTBY
+V3P3-STBY ot
oy
e ] o
10K X5R
o o 0605 936
oide o2 | ;
FAN-AUX2-5V-TACH 2
FANAUXE SVPWIT H
ol \ VALUE
au PAck
I oo 05
FANAUX2PWM | 39 | 1 I cosaroiaoL
o oy
N i
Pas
eaaveTacH | a0
sRoSTRY wWizposTBY
\vapg.sTBY e
oy
R741  JR738 Y
A7d0 | a7 SRR To
ok 10K i
1o 1o 0805 57
1% 1% 0:
s [0z oioz - jod0z [ '
FAN-AUX3-5V-TACH 2
AN A BV P H
o ~ VALUE
Q16 PACK
aN7oo2 oo
1 ZIS cosarotsoL
o sov
« Loben
eaavsTacH | a0
DRAWING No. : 80204
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Note:

RSMRST_N goes low when V12A|
falls below 9V

PIC Microcontroller

PIC_PRG_DATA OR 12.34.35,39 12C_FP_SDA >
. -
Vaps.sTBY VPoA_Pic 7o s omee
b PIC_PRG_CLK
o s0e R (043539 120 P s0l
2% % ngé/{”}ﬁz <
cs40
639 100nF
Mev _| 25V
W T o
0402 X7R
ooz
s V3PZA_PIC a0
PIC_VPP 4
1 voo vss 22— 2
—+ | Programming Header
mASTN N 2! pscunosc AagnoseoaT [ s 9 9
+V12P0-STBY
y-GEO PO IS0 g 3| RA4/GGPA/CLKOUTIOSC2 RAI/ICSPOLK [
PIC_VPP y HEADER 5pin
R506 4 RA3/MCLR/VPP RA2/CCP3/INT 17 &7 ASMAALE-GO0D
Ties
. s 16 PU_PWABTN N I
- FP_BUTTON OVERRIDE 34 RC5/CCP1 RCO/SCL 36 CPU ISO >
% 15 REPWROK
10102 :;{ZSyF{FSATLd’lzo 36 RC4 RC1 36 SOC_COf IOK_ISO
4 5
RC3/CCP2 RC2 1 34.36 SLP S45 N ISO
233 VB LEG DATA 150
FP_PWRBTN N 4. RC6 RB4/SDI 13 4.3 L | | >
o
PU ASTOTN 1 | 8 ° 1 ro7 ResiAx 12 i 3 PopsoN 4
GPU sTET GPIO N 50 | [se 10 e JR I 123436 _SMB LEG CLK 150 ¢
RX2
1K
PIOTGF1E344.155 % T
Pin 10 changed to support sop o0z
Powsr-Down sequence  For
V105 which 15 requized
turned off before +V1P7
& CCKREV rails SMB Address 0xB6 (0x5B)
RISTBY  vapasTBY
R508 R509
e b
19 "
- o462 62
FP_RSTBTN_N
s _RSTBTN.!
= NTA400INT1G
PIC_PRG MCLR 14,36 1 20V FP_PWRBTN_N
o
R510 o se75
K
o
0402 FP_BUTTON_OVERRIDE
R511
1K
%
0402
DRAWING No. : 80204 APPROVALS
PIC Controller [ NAME | SIGN_|
DATE
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Mounting

Holes

Fiducials

He i
H STANDOFF_ SMTSO-M25-3ET STANDOFF_ SMSO-M25-3ET
| — ) "
M 3
DNS ‘STANDOFF_MSP00003|
Hiz_
He Hs
STANDOFF_SMTSO-M25-3ET STANDOFF_SM[SO-M25-3ET
aa1
" MPB2
PCB PCB
- 80T00:0150°F100
PCB for LARGE PCB for Medium/Small
DRAWING No. 80204 Mech APPROVALS
el NANE DATE
SIZE : Custom REV No. © R200 SILICOM ..
0190#G02 Medium GHECK
Conectivity Solutions
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5V STBY Switching Regulator

WizposTBY
. R387
Design Note: 49K \iopo.sTRY
Reguisto tums on when -
VBRDSTEY: age Jp— oo .
Toes above 92 . A J1Ps00
sPOSTBY.EN Sa0m Saos—C
cusn | caso | caso | cast | sz | oass | cass
ca86 Ca87 100nF | 10u 10u 22u 22u 22u 2u
100nF Yy 25V _| 25 25 25v | 25v | 25v | 25v
P
0%
1o T to [ to% | 10w | o | 10w | 10%
+VsRO.STBY 0% 58 W08 | 8K | den | ek | 6R | den | en
R oi02 | 1206 | 1206 | 106 | 1206 | 1206 | 1208
o402
U4 %7
i s o
o ENABLE VIN
"
o462
+V5P0-LDOOUT 10 13 C496
VCC_LDOOUT PVIN 100nF
PMVSPOSTBY.PWRGD 7 14 SPOSTBY BOOT o
PGOOD BOOT X7R
OR ‘hgeo 0402 — +V5PQ
oz @ 5 A (max)
WEPOSTBY SW
18, e sw 2 ! {
a2 oz cisr cso | csor | csoz
2o Soone | S8 | Case | G0 | G| G
+V5PO-STBY_RT_SYNC 5 8 +V5P0-STBY_VSNS 25V v LTy L eav_| sav | ea
RT_SYNC VSNS - 20% 20%
. 1 TS o [ 20% | 20% T zom | oo | 20%
Design Note: noss oz O Wn | xR | xR | feR | feR | en
39K2 6 1 +V5P0-STBY_FB 0402 0603 0603 0805 0805 0805
RT of 39.2k sets the switching S_CTRL FB — Iy N
frequency to 600kHz 1%
o402 +V5P0-STBY_VREF 3 +V5P0-STBY_COMP v
VREF cowp
C508
Tonk
B i
AGND-V5P0-STBY GND PGND X7R
GNo_PAD Fov 0402
N
AGNDVEPO.STBY
QFN 397
Rosss ke Eco
1%
- ooz
Siox
AGND-VPO-STBY
AGND-V5P0-STBY

Design Note:

Vout_ = (Riop/Rbots1)°0.
=> (8650/732+1)'05 =

R399
698R

1%
™ 0603
5.04V.

AGND-V5PO-STBY

ECO
3.3V STBY Switching Regulator
o wizposTBY
PM-V3P3.STBY-EN 37 1
VsPaSTRY VN oo »
S oo
Gsti | csre | s | osie | osts | cste | csir
?5‘0 100 10u 10u 22u 22u 22u 2u
Ysv 25 25 25 25V | 25V | 25V | 25V
0%
1o T a0 T v | to T 0% | ron | 0%
~VapgSTBY b8 o | R | e | e | R | R | e
Yoo | tooe | 1o06 | 1206 | roos | 1206 | 1206
ut1s %
R402
e s s
EnnBLE N
1% ¥
e A
AvapaDoOUT: ; ;s csto
V3P3-LDOOUT-STBY 1 0 vee._LooouT Py 12 e
P
P @ 4 A (max)
PM-V3P3-STBY-PWRGD 32 7 14 +V3P3- 10%
PaooD sooT Y o wepasTY
R403 T
0i02
V3P3-STBY_S) S
16 12 +V3P3. _SW DVT shows that existed
X sw 202 Cs22 || 523 high noise on +V3P3-STBY
Ra0s a7 47 54 [0 suppressing this noise
+V3P3-STBlY_RT_SYNC 5 8 +V3P3-STBY_VSNS 5K11 63v _|ie3v | O8 added 100uF 0805 capacitor
RT_SYNC VSNS o 20 ] 100 with low reated voltage
H . 1% ® | 4V We looking for capacitor
|
Design Note: ae0s ot with higher rated voltage
39K2 +V3P3-STBY_FB 0805 0805 | 40,
RT of 39.2K sets the swilchin 8y s cTRL B et -
freauency loG00KHz " X5R 55485
oaca
Va3 STEY VRER s VaP3STBY.COMP v
VREF COMP Réo7
510
508 cse7
AGNDVsPs.STBY " Gor T oa %
GND PGND sov X7R| 25V 0402
&ND_pa . i
o oies
NPO 410 AGND-V3P3-STBY
b bz Lok
sss
530 1
oite
o art
it
AGND-V3P3-STBY
AGNDVIPSSTBY 2
510
m
oaoe
DRAWING No. : 80204 APPROVALS
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3.3V PCH Switching Regulator

PIVOPSPGHEN o7
"
g FB22 6A
T 206
Cass | cass | cas7 | case | case | Caeo | Cast | ciee
foonF | fou | dou | tou | tou | 22u | 2eu | 22 | 22
5 25 25 25 25V 25V, 25V 25V
10% | 10 | 0% | 10% | 10% | 0% | 10% | 10%
XoR | %R | xR | xeR | xR | xR | xR | xeA
1205 | 1e0s | 1206 | 1205 | 1e06 | 1206 | 1208 | 1206
1
'
ENABLE VIN
wvaps PO VG tbooUT 10 oo
VCC_LDOOUT PVIN 100nF
25v
PILVGRBPCHPWRGD o7 14 +VIPERCH_BOOT o
PGOOD BOOT R “0ao2 P39 | X7R e +V3P3-PCH
) 002 g IS @ 13.5 A (max)
s 2 V3P3PCH_SW
X—H VP sw i i
800nH Ra71 465 | oueq | C467 | Cass | Cass | cazo | carl
on 20R Tooe | %8 |’ | a | e | an | au
WIPIPQHRTSYNG g s +V3P3-PCH_VSNS o asv_| 2 | eav | e3v | eav | esv | 63
frome vons 19 TP54 10% | 20% [ 20% | 508 | 20% | 20% | 20%
Design Note: . e ooz O Xim | xR | Xem X | XA | XsR
39K2 1 +V3P3-PCH_FB 4 0402 0603 0805 0805 0805 0805 0805
R of 39.2K sets the swichin s.oTRL 8 car2
ffequency (o 800KHz -
o402 +V3P3-PCH VREF 5 +V3P3-PCH_COMP Ra7s %
VREF comp i
cane
AGND-V3P3-PCH 1 160pF cars 1%
&ND_pao rene sov s oice
X xR] 8
o5 ey
0% AGNDVaPS-PCH
o
3895 Ra7s
TPs4s aKis
o
OR R377 0402
o402
AGNDVERE-ACH
AAGND-V3P3-PCH Barg
77R
1%
002
AGND-V3P3-PCH
DRAWING No. 80204 APPROVALS
3.3V PCH Regulator -mm:lalaz- e SILICOM
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vDDQ Regulator

+V5POSTBY .
svipes ) Q . Design Note:
T % 1RO R322 0402 | VR-VDDQ-VSENSE-VSEN
VA-VDDO-VSENSERTN Rireq of 15k sels the switching
VAVDDQDIFFOUT frequency 1o 650KHz
gars VA-VDDOF
by VAVDDO-COUP
10%
Raza 8
0K g 2) & s o402 VRVDDQIOUT
d
g 3 AGND-VDDQ
it %
- 5 VR-VDDQ GSREF
VA-VDDO-CSSU
VRVDDQ CSCOMP
VAVDDOLM
- PUADDOEN g7 —
P 0]
< SVID-DATA-DDR 13 4R99 R332 | VO D0 JTP556 i 3
&SVDALATEODE 15 1% 402 34 [ 1°l
SVID-CLK-DDR__ 73 2008 7333 ormoouza
PMvoboPWRGD %7 A 0402 5365502 8u383 AGND-VDDQ AGND-VDDQ
S =>20"5egas?
= o
i 8 .
1 5 °g jout -2 +VEPO.STBY Layout Note:
IMAX 734 Place thermister close 1o|
TSENSE T oot Trducror
AGND-VDDQ ALERT veee
Orpsss SCLK GND1 oDa-vBOOT o
e GND VBOOT FVDDO G
VR_RDY GL
VRVDDQBST o] VNG W A
e ” 9 OR 336 VR-VDDQ-ISUM-DP1 o
e sws [ ZL—4 0603 0% Layout Note:
1 swi Swa 5—% at son
|c377 +VDDQ_SW1 2] VIN2 Swa 57— AR
NCP81109 Strapping Options 0402 oa0z 11 16v VNG SW_PAD [~ OR A 8338 VRVDDQISUMDNI a differental pair
2 ok o A G0z
2 aotnek
SVID Address Selection \cc-max g 5883887 AGND-VDDQ vooa
Address| Rvboot  (kOhms) ICG-MAX = Rficc:max)*3.2" 10/ 5 0000993 ) L o) T
IGGMAX = 15, T +VDDQ_SW T 13A (max)
ICC-MAX = 47500'3.2" T T Joo] NCPBTT09HMNTXG
+V12P0-STBY +V12P0-VDDQ-VIN QFN 470nH care €379 C380 cast c382 C383 C384. c385 C386
e R339 22u 22u 22u 22u 22u 22u 22u 560u
i 1ov —L1ov 1ov —L_tov Ltov tov Loy L2
- 20% | 20% | 20% | 20% | 20% | 20% | 20% | 20% 20%
260hm /6.0A 387 | cass XA | XsR | X5R | XsR | X5R | XsR | XsR | XoR
0603 S0 | S | coeo | como AGNDYO0a N 0603 | o603 | oaos | o603 | osos | ceos | 0s03 | 060
2 v | v |l |18, caot
113 a70p
124 oR s0v N
137
150 5%
165 NPO
178 0603
196 AGND-VDDQ
VR-VDDO-CSSUM
w2 | caw
0402 7 50
VR\DDQFB 0% XA
ooss | 120 e )0 g VAVDDOISUMDP1 _17K4 Ras 100K R34y a0Ko Ras VAVDDQCSCOMP.
o= {} faeh % 0402 T 0402 T 0402
o0z NPO 040z 1 %0 )
0% xR R220K T
Trermistor 0603
1K 36 VR-VDDOISUMONI 108 R347 VR-VDDO-CSREF -
1% 0402 1% 0402 3% Layout Note:
10p Place thermister close 1ol
50 output inductor
5%
NPO
0402 VR-VDDQ-ILM 29K4 R348
T 0402
+voDa WV3P3STBY
+VTT-DDR4
vooa cars o s @ 0.75A (max)
fou |i0u
25V 25V Au7
20% 20% 63
R3g0 X5R X5R 10%
100R 0603 | 0603 X5R
+vpDa - 0402
0402 — s
OR R383 3
0%z o | e Yo
VODQVSENSE VSEN LVTT-DDR4_REFIN % vin NS o
REFIN REFOUT
10% 9
7R EN  PGOOD
) 4
oR fogs  VAVDDQVSINSERTNR| 0402 & on R1050 VA-(DDO VSENSE-ATN PGND |7
0102 T oz 1 GND  PAD
. ) PM-DDRTTEN
558 Thio2
TE5T
R3gs PS51200
100R
19
0402
Layout Note:
of ‘DDR4 DiNiMs

(remote sense)

Layout Note:

Place near regulator output
(local sense)
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Power:

VCCIN SVID Controller

Design Note:

from On-Semi

If NCP81111 needs 1o be reprogrammed

in-circui, use Devantech USB I

adapler (PN R286-USB-2C) and GUI
See On-Semi NCPB1111

programming presentation for  overview.

0 12C

1223b43033.36  SMBLVCA-CLK SMBLLVC3-CLK RS2 DAS VR.PVCOIN-SCL
122026308036 SMBAVCADATA SMB-LVCS DATA B515, DAIS VRPVGCIN-SDA
+VCCIN
+VgPaSTBY
+V12P0-PVCCIN-FET-SW +V5PQ-STBY Move Rxs’ RX7’
Ress R512 & R515
Close to J24
1% R285 R287 R28s
0402 K 1RO 1RO a6 O RXT
1K 1K
VSENSE-VCCIN-PWR _OR R289 0402 0402 TP589
0402 1% 1%
R290 +V1P05
49R9
% caz9
0402 Ton
507
0334 XIR TH, 41, 0.1 HEADER, VERT, FRICT LOCK
n 0402
50V TP5:
10% e)
X7R TP592 TP593
Ri051 | 0402 (5§ Tpsgs N o
ENSE-VCGINATN OR_ign R293 VSENSE-VCCIN-RTN_R R AGND-PVCCIN AGND-PVCCIN AGND-PVCCIN ust 32 VEPVCON S50 4y, 4R pooe ogp 13 SVID-DATACPU |
0402 R297 040z 1 VR-PVCCIN_V( vCoD SDIO [—35—YR-PYEEH SER 5, Ro95 0402 T3 SVIDCLKGPU T »
100R 7 VCCA SCLK [y VR-PVCCIN-SDA
TPeoz veep SDA [ VR-PVCCIN-SCL
1% VR-PVCCIN_VFF 5 scL TP
0402 s VEF
2 5 1246 ] VAPVCCIN.DRON
VR-PVCCIN_VSP 25 VDIG DRON ﬁﬁvﬁeﬁw—ﬁmﬁﬁ> +VIPO5 +V3P3
NVSHr 55 VSP TSENSE +V3P3-PCH
VSN 1046 VA-PVCCIN-PWMI THI
vericonsesers s q 29 varvcon oo | o 188 ARCER SIS R
9NN e 2 i7]gsPs SMODI p— oens
45 VAPVCOIN-PWMZ
ca3s 36 VRPVCCIN_CSP2 Pz [are— VT e 3 220k Fogo  Lmuo J24 - Silicom PN changed:
56n 220F oS T cse2 sMOD2 from MHM#CH31-1X3 to COT000138
sov 16V CsN2 1546 VR-PVCCIN-PWM3 298 S0y 1%
5% 10% VR-PVCCIN_CSP1 2 PWM3 | 1626 VA-PVOCIN-SMODS i 0402 [0do2  [odo2
X7R XTR R-PYCOINCSNT 57 CSP1 SMoD3 TP614  AGND-PVCON  (
0402 0402 GSN1 29 VAPVCCN.VR READY () oR R301
VAPVCCINSENSENS 1085 R302 PMVCCINEN 33 ey Ve 2 " T P R303__0402 1 0402
1% 0402 VAPVCCIN_TESTS 4 ALerTy 2L
i N TESTZ 53| TEST3 oTPs17
T2
24 33 OR \ n_A304 0402
5% —= TEST1__ GND_PAD Layout Note:
0402 P619 CRBTITIMNDFTXG @ Place Thermister close
G340 o the phase 1 induclor. 0402
0 AGND-PVCCIN
AGND-PVCCIN o
0402
VRPVCOINISENSEP2 @i A30:
% R0402
cun cuz AGNDFYCOIN Note:
56n 220F
50V 16V Gontroller will need to be updated
4
. 0% 102 programmed part (7)
X7R X7R
0402 0402
VAPVCCINSENSENZ 1085 R300 X
0402 SVID Address Selection for VCCIN
TEST3 TEST2 SVID Address "Offset’|
500 hms to GND | 0-Ohms to GND 0x0 |
22K-Ohms to GND_| 0-Ohms to GND 0x1 |
0402
AGND-PVCCIN
VAPVCOINISENSEP1 __amK A3t
1% Ro4dp
cass cass
56n 22nF
50V 16V
5% 10%
X7R X7R
0402 0402
VAPVCCINSENSENT 1085 A311
% 0402 care
100p
50V
5%
NPO
0402
AGND-PVCCIN
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+V12P0-PVCCIN-FET-SW +V5PO-STBY

Rasg PHI_VCIN
RO 0402

SVID VCCIN Power Stage
(Phase 1)

— wveeN
0603 | as L2
2 VCIN VSWH1 VR-PVCCIN-SW-PH1
VSWH2 100nH
ving VSWH3
Layout Note: VIN2 VSWH4 R350
() iy co s e vne  vsws e st rsse
placed on the same layer a: VINS VSWH? OR OR
DrMOS and in proximity to 5 1% 0402 0402
the Vin pins VING VSWHg 13 0805
5 VIN7 VSWH9
vine s C401
Ganes 57 op
VRPVCONPWMI 45 40 a1
PWM CGND3 50V
45 VA-PVCCINISENSENI
VR-PVCOIN-SMODT 45 260 en Pt |8 s 45 VRPVCCINISENSEP]
38 PGND2 NPO
0402 THWN PGND3 0603
PHI_DISBY PGND4
VR-PVCCIN-DRON K a
CONDRON _ORSAC A ooz3 DISB#  PGNDS
1% 1RO R354 0402 VR-PVCCIN-BOOT1 Bo0T ;gmgg Layout Note:
PGND8 Layout Note: @ Route current sense
ca0s 1000F VR-PVCCIN-PHASES u
L | s PHASE  PGNDS St commonnts et e 25
PHI GH ¢ GND10 por a differential pair.
- FanD10 should be placed close 10
3% & PeND1s 22 the DIMOS switch
oL paND2 node and on the same laye
NCPS3GaMNT
<V12PO-PVOCIN-FET-SW VSPO.STBY
ross P Vo SVID VCCIN Power Stage
355
o 0i0 (Phase 2)
+VCCIN
u3e L
VR-PVCCIN-SW-PH2
VN vswH
VSWH2 1000H
VIN1T VSWH3
Layout Note: VIN2 VSWH4 Ras6
@ Decoupling caps should be vt vanne 1RO Res7 Ras
placed on the same layer as Ving vowi oR OR
Bit40S and i proxmity o i ow % 002 0402
the Vin pins 6 VSWHs 0805
VIN7 VSWH
VINS 5 caz0
Sanos 37 Gop
VR-PVCON-PWMZ 45 0 e SSNDZ T o T
VR-PVCCIN-SMOD2 45 260N paNDt 2 5% 45 VAPVCCINISENSEPZ
38 PGND: 18 NPO
02 THWN PGND3 [ g 0603
PH2_DISB# PGND4
VR-PVCCIN-DRON 0, 39, 20
OTPe4z T DISB# PGNDS |57
T 1o 1R0 A%60 o402 vA-PVOCN-E00T2 soor Lo 22 Layout Note:
[ ca21 1000 VR-PVCOIN-PHASE? PGNDS [54 Layout Note: @ Route curtent sense
PH2_GH PGND10 |55 e e o a diferential pair.
PNz [ 22 the DIMOS switch
PGND13 node and on the same layef
QFN (7
+V12PO-PVCCIN-FET-SW LVsPO-STBY
s o SVID VCCIN Power Stage
Rast
R0 (Phase 3)
+VCCIN
3z s
P E—— VR-PVCCIN-SW-pH
VSWH2 100nH
VN1 VSWH3
Layout Note: VIN2 VSWH4 R3B2
(I) o e st e e ows w rass s
placed on the same layer as Vine vewis R OR
Bit40S and i proxmity o i vowHT % 002 0402
the Vin pins 0805
VIN7 VSWH9
VIN8 5 caso
veevcosews is « cang: Bt
PWM CGND3 sov 45 VR-PVCCIN-SENSENS
VA-PVCCIN-SMOD3 45 Zo0_en#  panDi [ 5% 45 VA-PVCCINISENSEP:
% rwn baNbs 3 o0
VRPVCCINDRON  49Bs 02 PH3DISBY a9 PGNDA [0
G DISB# PGNDS 57
1% 1RO RIE6 0402 VR-PVCCIN-BOOT3 PGND6 ["55 Layout Note:
cost [|_toone v pvoon PHASES o RN Layout Note: @ e curn, sase
PHASE PGND9 lines from inductor as
xR 2 ! 10% 0402 PH3_GH PGND10 = Snubber comy a differential pair.
S an FeNor; 22 should be placed close 10
i Swich
3 ﬁé ;gmg}g 28 node and on the same layef
oFN ~

3

3

3

SVID VCCIN Power State
Power Entry Filter

+V12P0-STBY

+V12P0-PVCCIN-FET-SW

[ER
~ P68
19 -
ca02
2700
16
20%

SVID VCCIN Output Caps
(Place Near Inductors)

ca08
47u
63V
20%
XsR
0805

409
47u
63V
20%
XsR

0805

c410
47u
63V
20%
XsR

0805

cann
47u
63V

ca12
47

63V
20% 20%
XsR XsR
0805 | 0805

ca13
47
63V
20%
XsR
0805

Ca14
47u
63V

ca15
47u

63V
20% | 20%
XsR XsR

0805 | 0805

c417
47
63V

Ccat6 catg
47 47u

63V 63V

20% 20% 20%
XsR XsR XsR
0805

0805 | 0805

Cca19
47u
63V
20%
XsR

0805

4‘}7

<}i

=t i

St I S Y S

e I | s Sy M

e TR e e e

e TR S e R e
e TR S e S e

St N e R S
e I | s Sy M

e TR e S
e SRR S e S e e
e TR e R e

Cazz | Ca2s | Caza | Cazs | Caz6 | Ca2z7 | Cazs | Caze | Cas0 | Cast | Cas2 | Ca33
47 a7 a7 47 47 47 a7 a7 47 47 47 a7
63V _| 63V _| 63V _| 63V _| 63V _| 63V _| 63V _| 63V _| 63V _| 63V _| 63V _| 63V
20% | 20% | 20% | 20% | 20% | 20% | 20% | 20% | 20% | 20% | 20% | 20%
XsR | XsR XsR | XsR | ¥XsR | XsR | XsA XsA | XsR | XsR sR | XsA
0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805
Casa | Cass | Case | C437 | Ca38 | Ca39 | Cad0 | Caa1 | Cas2 | C443 | Cass | Caas
47 a7 a7 47 47 47 a7 a7 47 47 47 a7
63V _| 63V _| 63V _| 63V _| 63V _| 63V _| 63V _| 63V _| 63V _| 63V _| 63V _| 63V
0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% | 20%
XsR | XsR XsR | XsR | ¥XsR | XsR | XsA XsR | XsR | XsR | XsR | XsA
0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805
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SVID V1P05 "Combined"” Regulator

P +V5POSTBY Desian Not
e esign Note:
+V3PZPCH +V1p0S 1% 1RO R413_040; VR.V1PO5VSENSE VSEN 9
RTN Rireq of 7k sefs the switching
V3P3.STBY frequency to 1MHz
4 0520
Ra1s  (Rats Ra18 U% Q
0K ok N poris g o VAV1PO5I0UT I
2 3 AGND-VIPOS-PCH VR-VIPOS-IMAX
19 19, S g VP05 [SENSE
04z (0402 04tz H 4 VR-V1POS-CSREF Raat
N N £ RV1P05-CSSUM Ra20 1aK2
VR ViP5 GSCOMP. R
Res0 P VR VP05 ILM 0402 1%
659 PM-V1POSEN D o R0402
PM-VIP05-VRHOTE &
PMvibosEN 100K « SVID-DATAFC 4R99 Ra2E RAALLCS L, alslelok!
1% 0402 ua2 | ]
cs32 S 500 Raps 1 TP —— AGND-V1POS-PCH
100n 19 0402 E8655058L352 AGND-V1POS-PCH THe AGND-V1P0S-PCH
100 5223%8cea34 100k
& c8 6 :
e 4 5 4 1ouT 358 +V5PO-STBY Layout Note:
0402 | VRHOT IMAX 734 Place thermister close to|
X7R DIO TSENSE output inductor
10% AGND-V1POS-PCH ALERT CcCl 534
X7R SCLK GND1 TIPS VB 4u7
0402 GND vBOOT 16V
VR_RDY GL 59— T
VINT SW7 55— o
VRV1PO5BST
NCP81109 Strapping Options viPpsor B: SW6 ~ae—1 X5 -
S — il " SW5 551 0603 OR . . Bi28 VR-V1P05-ISUM-DP1 Layout Note:
" il Swa 0402 Route current sense
SVID Address_Selection Icc-Max | C535 +V1POS_SW1 = SW3 87— 0B\ B430_ VAIPOSISUMDN lines.from incuctor &5
Address| Ruboot ~(kOhms) ISGMAX = Rlomax32'10°( Mev SW_PAD [~ 0402 a differential pair
X7R
0x0 IGGMAX = 44200732107 -4) wipos
o1 AGND-V1P05 PGH o
x L9
0,3 +V1P05_SW
Oxt
0x5 y NCPBTT09HMNTXG 1000 Cs36 | C537 | Cs38 csss C540 c541 c542 | Cs543 | C544 | C545 @ 12A (max)
0i6 +VIZEESTBY QRN 19 20 |z | 2 s au | 4 | 4 | e |Csts |csaT |css
0x7 63 63 63 63 63 63 ‘g‘;v ‘0‘;
0,8 Ra31
T i s Tawe | 2w | aow o [ ame | eon | e | v | ame [am [ |2
XsR | XsR XsR | XsR | XsA | XsR R | X6R | X5R
oz e gt | cose Css4 | Css5 | Csse % Yoo | 1206 | 1206 | oans | osos | oo0s | omos | oaos | ovos | onos | oon | aemo | ooos
Oxd 157 20 | 22 20 | 22u | 220 | 22u AGND-V1POS-PCH 0402
0x5 150 ' coes C550. 25V 26V _| esv_| v _| asv | asv C557 SVID V1P05 Output Caps N
T o put Cap:
0x7 178 10000F 10000 [ 10% | 10% | 10% | 10% | 10% | 10% Pty
08 796 o o XsR | XsR | XsR | XsR | XsR | XsR on f432
0 4 1206 | 1206 | 1206 | 1206 | 1206 | 1208 0402 -~ Css8 | Css9 | Cseo | Cse1 | Cse2 | CSe3 | Cse4 | Cses | Cses | Cse7 | Cses | Cse9 | C570
2 o ey |z | | o e | |z | | o | o | e 22u
tov —Ltov —L1ov ov —L1ov —L1ov _Ltov _L_1ov _L_tov _Ltov L_tov _Ltov
0603 =
AGND-V1POS-PCH o 20% | 0% | 20% | a0 20 T a0 T 20% T a0w [ 2k [ a0 [ 2% T 2w
XsA | XsR | XsR | XsR | XsR XsR | XA | XsR | XsR | XsA | XsR | XsR
003 | 003 | oo0a | oo | oot | oaos | oeos | 060s | oaoa | oaa | oaon | omos | ooos
VR-V1POS CSSUM
390pF || C571
VR-V1PO5-FB 0402 ][50
10%
o573 || esop 806
5( 17 10% 1% VRVIPO5ISUM-DP1 _23K2 R434 174K R435 75K RA436 VR-V1P05-CSCOMP
X7R o402 1% 0402 % R0402
1K R438
% 0402 VAVIPOSISUMONT 108 Raz9 VR.V1P05 GSREF N
1% 0402 P Layout Note:
10p Place thermister close ol
0 VRVIPOSILM 23K2 Ra40 output inductos
5% 1% 0402
NPO
0402 -
Design Note:
Riim of 20,24 sts the
ILIM 1
V1P05 Volt S
Ra41
100R
1%
0402
VSENSE-VCCGBEPWR 14 0B\~ But2
0402 576 Layout Note:
n
2 Gitrential pair.
VSENSE-VCCGBERTN 14 0B\~ But4
0402
Ra45
100R
1%
0402
Layout Note:
@ Place near regulator output DRAWING No. : 80204 1P05V SVID Regulator APPROVALS
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SVID VCCSCSUS Regulator

Design Note:
VVOCSCSUS VSENSE VSEN
SUsvsENSER

A-VCCSC: ™ Rireq of 7k sels the switching
Hz

R-VCCSCSUS-DIFFOUT frequency to 1M}

RVCCSCSUSFB

RVCCSCSUS-COMP

447
Kos
VR-VCCSCSUS-I0UT

VR-VCCSCSUSIMAX

AGND-VCCSCSUS

VAVCCSCSUS TSENSE

WEPOSTBY
+V1P05 0402 Y
1P 1% DNS. . 6 003 ]
+V3P3-STBY s
+V3P3PCH 4
2 8 02
Rass  |Raso Raso [R5t |Rase P
0K 0K 121R 2 DNS 0.2 0402 8 £
CsusvRHOTE 128 > 3 £
19 19 135 2
0462 (0402 Sis2 8
o) P69
PMVCOSCSUSEN __ 37 1 P70
I cs81 (y-SUDDATASUS 73 ¥ o i |
n SVID-ALRT#SUS 13 I 0402 | )
< s0v SSSvp.cucsus 1w 3 : o -
< o PM-VCCSCSUSPWRGD 32 1 &
040: X7R TP702 703
0402
5| VRHOT
SDIO
e AGND-VCGSCSUS ALERT
X7R SCLK
jotas GND
VR RDY
ing Opii VBAGOSCSUS BST [ Vi
NCP81109 Strapping Options 1 ; #—g| BST
GH
o sw
SVID Address Selection ICC-MAX DNS Rasz  DNS || C58 +VCCSCRUS_SW 1 ‘ 12| VIN2
Address| Rvboot ~ (kOhms) ICC-MAX = Riicc-max)*3.2"104(- T M 6a02  oa0z |16V VIN3
ICG-MAX = 14.1 0 xR
ICC-MAX = 44200°3.2°10°(-4)

+V12P0-STBY

+V12PO-VCCSCSUSVIN 1p715

AGND-VCCSCSUS

+V5PO-STBY 0402

AGND-VCCSCSUS

@

AGND-VCCSCSUS

Layout Note:

Place thermister close to|
output inductor

VR-VCCSCSUS-ISUM-DP 1 Layout Note:

Route_current sense
lines from inductor as.

@ @ 15.2A (max)

VA-VCCSCSUS-ISUM-DN1

AGND-VCCSCSUS
4VCCSOSUS_SW

Lo NC

a differential pair

+VCCSCSUS

AGND-VCCSCSUS

oA
110 is NG for the initial build to
prevent VCCSCSUS regulator (U43)
from loading the +V1P05 rail.

1206

AGND-VCCSCSUS

cses

NS

20 20 20% | 20
XsR | XsR | XSR | XsR
1206 | 080s | 0805 | 0805

SVID VCCSCSUS Output Caps

VCCSCSUS Voltage Loop Compensation Network

VA-VCCSCSUS FB

V1P05 Current Loop Compensation

VR-VCCSCSUS-CSSUM

3900F

| _ce06
002 1[50
10 xR

470 || G607 C608 || 680y 80.6
5o | 5% 50 \}—‘m% 1% VR-VCCSCSUS-ISUM-DP1_23k2 Ra67 174K RA68 75K R469 VR-VCCSCSUS-CSCOMP
NPO  0d02 xR 0402 % 0402 % R0402
0809 poage R 1K Ra71
sov 1% 6k % o402 VR-VCCSCSUS-ISUM-DN1 __ 10R R472 VR-VCCSCSUS-CSREF
X7R 1% 04021 610 Layout Note:
0 VRVCCSCSUS-ILM 23K2 R473 output inductor
5% 3 0102
NPO
0102 -
Design Note:
Rilm of 232K sets the
LI 1 23.4A
V1P05 Voltage S
Ra74
100R
19
0402
VSENSEVCCSCSUSPWR 14 or pazs
0402
VR.VCCSCSUS VSENSE VSEN
Layout Note:
(D) e
lines from BOW as
a difterential pair
VSENSEVCCSCSUSATN 14 or paz7
0402
e i0%  X7R
100R
19
0402
Layout Note:
Piace nea eguatr ouput
(local sense option) DRAWING No. : 80204
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1.3V Linear Regulator

ouTt
ouT2

GND

TERM
bl
©

wvip7
VEPO STBY
co26
i
25v
10%
Py
0102 .z
N
IN2
) 4 BIAS
PM-VIP3-EN [ 37 5, en
VCCKRHV_SS7
- ss
- TPS74701DRC ©|
€630
8200
NPO
5%
0402,

Design Note:

Cs5°0.8V/0.44uA
0.00082°0.8/0.44

12V DDR Core Load Switch

+V12P0-STBY

+V12P0-STBY

R479
0K
1% a
(0402
00 2000
TP741
. T 1K R480
% 0402
as
2N7002
BOW-SLP-S4#

2.5V Linear Regulator
for DDR4

VaPa-STBY VIPLSTBY
TR 800mA (max)
R1052
@ 500mA (max) B \PP-DDRS
+VCCKRHV 19
P73 e 0462
e) +V5POSTBY B
9 ouTt 1
I — i outz
ce29
Rag7 10nF 8
AVCOKRHV_FB o i B
z 3
3 1% 10% g re
0402 X7R
0402 72801 Fioss
| %
Rags
K75 ~ K75
» 0402
5
0402
730
3237 PM-VCCKRHV-PWRGD
Design Note:
Vout_ = (Rtop/Rbot1)'0.8Y
= (301/4.75+1708 = 131V
+V3P3-STBY
+VaPaSTBY
D2
+V3P3.STBY i
cest +V3Ps
v usg P74g i 2
10% — C SoNS
ftl ) BAVIOTF
0402 VN outt T .
ViNz out2
TP746
PICPSON 40 ]
oN GND -
GNDPAD ~
XSR XSR
o 0402 0402 | 0402
MSL#HLD-CR2032
+VaPaSTBY X
Mark G. proposed a different
1007055; battery circuit
n
25V
10%
X7R
402
748
37,38 [ PM-V3P3-VCCSUS-PWRGD >
Res1
0K
1%,
0402
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12V Power Entry

Anticipated current:
Nominal: 11A
Max: 23A

+V12P0-STBY

7
outs e T o wier
) E
cris cr20 PUING swi 4
s gis o, o PVINZ w22
1 =5 1 =15 sw3
2] e 2] I3 20% 20% AVIN
3] | 3] | xR XsR . R500 cea7
i [= o [= 0603 0603 Bow-RsuRsTs 133 " 13 Sk o | e
L= | L | - EN v 10V
WERSS-28-8080 TR 258080 P55 -
! ! o ssTR FSWon . asor Rosoe
® c638 o FSWf——— 0402
ES 0585  rall e
5 Z2zz2 R502
R B 625
e TeSERTEOR -
oi02
Design Note: Design Note:
Css*1.25/2.50A Vout = (Rtop/Rbot+1)*0.8V
0.0033"1.25/2.5 => (93.1/82.5+1)°0.8 = 1.70V
WspoSTBY
PM-VIPSEN 37 )
Wspo.STBY or2t
Toone
2
10%
n
0402
wapgsTBY o o
0803 15 ENABLE VIN
Rzt
oK +VIP5.PCVCC_LDOOUT 19 13
1% VCC_LDOOUT PVIN
@ (max)
PM-V1P5-PCH-PWRGD 2,38 14 +V1PS-PCVCC_BOOT 4'2 A maX
PGOOD soot
WipgPoH
" 12 VIPSPOVCOSW
X—N VP sw
uH R626 C728
e 2o Toonr
“VIPS-PCVEC RT SYNC 5 8 +VIP5-PCVCC_VSNS K65 25V cr29
AT_Svo vsns g
. . 1% TP8O 0% [ 4%
Design Note: - 1% o2 ¢ 7R
sake 1 +V1P5-PCVCC_FB 0402 I 0402 | 20%
T of 59.2 ses the swichin s.oTAL e Yo 55 185
frequency 1o 600KHz 1% 0603
0402 628
+V1P5.PCVCC_VREF 3 +V1P5.PCVCC_COMP 3K32
VREF CcomP o731 ”
47n %,
c732 25V 0402
i 3
AGND-V1P5 GND PGND [ o2 10%
GND_PAD d X7R
5% 0402 AGND-V1PS5
048
o e
IR3898 681R
1%
- oo
AGND-V1P5 0402
AGNDVIPS e
)
1
ot
AGND-V1PS
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Power Entry and Downstream Regulators (Switching)

+V12P0-STBY

1.7V Switching Regulator

4V5PO-STBY

+V3P3.




