NOTES:

1) This Gizmo schematic is for AMD FT1 Accelerated Processor
Unit (APU) and A55E or A50M Controller Hub (CH) based systems.
It can be used as a starting point for any design that uses this
processor/chipset combination.

2) Passive components only specify a package size if it is relevant to
power or current capability.

3) This schematic supports the AS5E and A50M Controller Hub
variants.

4) Unless Otherwise Specified:

All ceramic capacitors are in uF, 10%, 50V

All Polarized capacitors are aluminum electrolytic

Caps < 1nF are COG or NPO type

Caps >/= 1nF are X5R type

All resistors have 1% tolerance at 1/16 Watts.

All voltages are DC
5) Interrupted lines coded with the same letter or letter
combinations are electrically connected.
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DESIGN NOTE:
The power supply currents
shown on this page indicate

the max currents expected

for this d
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APU_VRM_EN

SLP_S3#

SLP_S3#

PWR_BTN#

External adapter

DESIGN NOTE:

While the CH does not have specific power sequence requirements
between SO rails, AMD recommends following the validated
sequence defined below. See the following documents for details:
AMD FT1 Processor Motherboard Design Guide (PID 45339) & AMD
Hudson-1 Motherboard Design Guide (PID 47789)

-- FT1 APU Power Sequence Summary --
Group A - VDD10, VDD18, VDDIO, VDD33
Group B - VDDCR_CPU, VDDCR_NB

Group A ramp before Group B

-- A5x CH Power Sequence Summary --
+3.3VALW ramp before +1.1VALW
+3.3V ramp before +1.8V

1.8V ramp before 1.1V

+3.3VALW: 100us <= Ramp up time <= 40ms. Ramp down time >300us.

All other rails: 50us <= Ramp up time <= 40ms.

DESIGN NOTE:

This diagram outlines system power sequence signals controlled by motherboard circuits
only. System reset signals controlled by the APU and CH are not shown here. See the
AMD Hudson-1 FCH Datasheets (PID 48879, 47776) for a full timing sequence
diagram.
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DESIGN NOTE:

System BIOS software should turn off
unused clocks to reduce noise and
power consumption.
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REVISION HISTORY:

REV DATE NOTES
AUGUST, 2011 First draft
MAY, 2012 ECO-GZM-0001
JULY, 2012 ECO-GZM-0002

AUGUST, 2012 ECO-GZM-0003

AUGUST, 2012 ECO-PE12-0004

OCTOBER, 2012 ECO-PE12-0015

OCTOBER, 2012 ECO-PE12-0018

JANUARY, 2013 Updated audio jack and packaged for GizmoSphere release.

MARCH, 2013  Corrected coincell pin out.
Updated APU_VDDCR_CPU for single phase operation.
Updated capcitor selection for unit cost reduction.

August, 2013 Corrected AGND and DGND connection issue on U9 and U10 voltage regulators.
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1.0K

! R1 APU_SVC
p ()
i R2 1.0K APU_SVD
P ()
) R3 330 LDT_RST#
R4 330 FCH_APU_PWRGD
+3.3V
R6 1.0K FCH_THERMTRIP#
R7 1.0K APU_ALERT#
R8 1.0K PROCHOT#
R9 1.0K APU_SIC
R10 1.0K APU_SID
DESIGN NOTE:

The FT1 processor offers multiple display options from the DDI (Digital
Display Interface) ports. See the FT1 processor Motherboard Design

Guide (PID 45339) for details. Also, see the FT1 Processor Display Option
Schematic (PID 48601) for example circuits.

DESIGN NOTE:

All new embedded designs should implement the
"AMD Embedded Probe Header" defined here
instead of the previous "HDT" header. Embedded

designs should ignore any schematic checklist
requirements for the "HDT" header.

+1.8V
FT1 TEST25 NR14 510 )
FT1 TEST36 R15 O TOK 1
FT1 TEST35 R16 + 1.0K
FT1 TEST18 R17 1.0K
FT1 TEST19 R19 9 10K ]
FT1 TEST25 PR20 ¢ 510 |
FT1 TEST35 R21  ° 10K |
‘ DNP pr—
FT1 TEST33 P Cl1 0.1uF R22 51
o @
FT1_TEST33 N C2 0.1uF R23 51
3 o

Voltage feedback pairs should be routed differentially.
See the AMD FT1 Processor Motherboard Design
Guide (PID 45339) for details.

U1B
ANALOG/DISPLAY/MISC RS
PART 2 OF 5 H3 APUDP_CALR |
%g: TDP1_TXPO DP_ZVSS M\(5o ||I-
TDP1_TXNO o G2
2] DP_BLON [—55 LVDS_BLON {17}
%%: TDP1_TXP1 4 = DP_DIGON 1 LVDS_DIGON {17}
TDP1_TXN1 £ o DP_VARY_BL LVDS_VARY_BL {17}
o
D o
Ct(% TDP1_TXP2 > 2
TDP1_TXN2 2 TDP1_AUXP :52
A 2 TDP1_AUXN
B%%: TDP1_TXP3 o 1
TDP1_TXN3 TDP1_HPD ¥
x
{17} DPO_TX0_P 22 Eg LTDPO_TXPO 2 LTDPO_AUXP Sg >§§BPO_AUX_P {17}
{17} DPO_TXO_N LTDPO_TXNO o LTDPO_AUXN PO_AUX_N {17}
D6 D3
{17} DPO_TX1_P 22 C6 | LTDPO_TXP1 LTDPO_HPD <DPO_HPD {7}
{17} DPO_TX1_N LTDPO_TXN1 o c12
A6 i~ DAC_RED pi3 R1L 50 | DPAPUVGAR {23}
{17} DPO_TX2_P ég 56| LTDPO_TXP2 S DAC_REDB [A15 e
{17} DPO_TX2_N LTDPO_TXN2 % DAC_GREEN [g15 R12 50 ] SPAPU_VGA_G {23}
D8 3 DAC_GREENB [A75 O - AU VA B (23
{17} DPO_TX3_P 22 Cg | LTDPO_TXP3 ) DAC_BLUE [5T3 =13 501 SSAPU_VGA_
{17} DPO_TX3_N LTDPO_TXN3 a DAC_BLUEB » ||| O
° .
{13} APU_CLK_P ;< ﬁ CLKIN_H DAC_HSYNC E; | ;;APLLHSYNC 23}
{13} APU_CLK_N CLKIN_L DAC_VSYNC APU_VSYNC {23}
(&}
{13} DISP_CLK_P §< Bi DISP_CLKIN_H < DAC_SCL Ei <§§APU_DAC_SCL 23}
{13} DISP_CLK_N DISP_CLKIN_L X < DAC_SDA APU_DAC_SDA {23}
APU_SVC J1 > D12 DAC_RSET R1 499
{201 APU_SVC APU SVD 7 SvC DAC_ZVSS = 84 “I
20 APU_SVD — SVD Rl ™1
TEST4
APU_SIC P3 R2 P2
{12} APU_SIC’y INEVRSD) pa Sic TESTS5 [Rg H
{12}  APU_SID (() = SID i TEST6 —?5 — TP3
LDT_RST# T TEST14 (g7 o]
sy LDT_RST# 2> FCH_APU_PWRGD TaH| RESET L TESTI5 ez ol Tos
{13,20} FCH_APU_PWRGD — — PWROK TEST16 1 ol 1pg
TEST17
4 FT1 TESTI8 ad
{13,158} PROCHOT#< PROCHOTH 8; PROCHOT _L £ TEST18 k/|22 FTTTESTIO
{12} FCH_THERMTRIP# APUATERTE =5 THERMTRIP_L o TEST19 1 FTLTESTOS P _ 1p7
{15} APU_ALERT: = ALERT_L = -l}EEST-I-_225_T K2 FTl:TESTZS:N °l Tps
APU_TDI N2 0 ST25_ L 75 2l TPo
APU_TDO N1’ TP TEST28 H My = TP10
APU_TCK p1| DO TEST28 L ["yp1 B TP11
APU_TMS P2 TCK TEST31 |71 FTL TEST33 P acl
APU_TRSTH M4 | TMS © TEST33 H 7319 FTL TEST33 N
APU_DBRDY M3’ TRST L Z TEST33 L "G5 TP12
APU_DBREQ¥ m1 | DBRDY o TEST34 H 75 E TP13
DBREQ_L TEST34 L 'pg FTLTEST3S +1.8V
F4 TEST3S N5 FTL TEST36 TP14
S1 | VDDCR_NB_SENSE TEST36 [RE H TP1s
APUVDDIO FE P3| VDDCR_CPU_SENSE TEST37
{19} APU_VDDIO_FB <<- = = VDDIO_MEM_S_SENSE ® R24
F1 1.0K
VSS_SENSE 3 0
B4 w TEST38 —?1
W RSVD_1 = DMAACTIVE_L ® ALLOW_LDTSTP {13}
g: RSVD_2 ®
RSVD_3
GET40EFSB22GVE
S1 SHORT_NL
VSS_SENSE ) VDDCCR_APU_FB L 20}
Y VDDCCR_APU_FB_H {20} LAYOUT NOTE:
I% TP16
S2  SHORT_NL
) VDDCR_NB_FB_L {20}
° VDDCR_NB_FB_H {20}

AMD EMBEDDED PROBE HEADER

I% TP17

LAYOUT NOTE:
Place these test
points near APU.

+1.8V +1.8V
R25 R26 R27 R28 R29
1.0K 330 1.0K 1.0K 1.0K
g J 4 o
J1

APU_DBRDY 1 00 2 APU_TDO

3 4 APU_TDI

5 00 6 APU_TMS GizmoSphere, Inc.

7 00 8 APU_TCK . 1500 Kansas Ave., Suite 1C-F
APU_DBREQ# 9 00 10 PWR_BTN# (12} | | Longmont, CO 80501

11 12 www.gizmosphere.org
00 YS_RST# {12,18}
LDT_RST# 13 14
s 6 4 SCL1 {12,19}
APU_TRST# 0O SDA1 {12,19}
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+APU_VDDIO_SUS

MEM_DATA[0..15]

<>>MEM_DATA[0..15] {21}

DESIGN NOTE:
For maximum
power savings use
the GPP
connections on the
CH.

U1E
{21} MEM_ADD[13.0] 3 MEMORY TNTERFACE d U1A
MEM_ADDO R17 PART 5 OF 5 B14 MEM_DATAOQ PCTEZOMT PART 1 OF 5
MEM._ADD1L Hio | M_ADDO M_DATAO [~AT5 MEM_DATAL A | AB6
EVADD? 917 M_ADD1 M_DATAL =275 EV DATAZ %%: P_GPP_RXPO P_GPP_TXPO Acs
MEM_ADD3 H18 M—ﬁggg m—gﬂﬁg D18 MEM_DATA3 P_GPP_RXNO P_GPP_TXNO - -
MEM_ADDA _ _ MEM_DATAZ APU_GPP_TX1 P 1u
= H17 M_ADD4 M_DATA4 Al4 = {11} PCIE_LAN_RX | AB4 P_GPP_RXP1 P_GPP_TXP1 AB3 ~EPP YT r PCIE_LAN_TX_P {11}
MEM_ADD5 G17 Cl4 MEM_DATAS {11} PCIE_LAN_RX NS AC4 AC3 APU_GPP_TX1 N C4 0.1uF PCIE_LAN_TX_N {11}
MEM_ADD6 H15 | MDD MDATas [C16 MEM_DATAG —HAN_RX P_GPP_RXN1 P_GPP_TXN1 9 —HAN_TA_
MEM_ADD7 Gis | M- _ D16 MEM _DATA7 A Y1
HE ADDS F1o| M_ADD7 M_DATA7 = A% P_GPP_RXP2 P_GPP_TXP2 [,
MEM_ADD9 E1o | M_ADD8 cis MEM_DATAS P_GPP_RXN2 P_GPP_TXN2 [~
MEM_ADDI0 T19 | M_ADD9 M_DATA8 ["x7q MEM DATAQ Y = V3
MEM_ADD11 F17 M_ADD10 M_DATA9 B21 MEM_DATA10 +1V é: P_GPP_RXP3 w P_GPP_TXP3 %4 R31
MEM ADDIZ Eig | M_ADD11 M_DATA10 ["p3q MEM_DATAIL 20K P_GPP_RXNS 5 P_GPP_TXNS = 1.27K
MEM_ADDI3 W17 M’ﬁggg m%ﬂﬁi; A8 MEM _DATALZ R30 ] ON_zvDOYL4 | oo b s |LAALL ON_ZVSS |||.
E% — _ B18 MEM_DATAL3 % 3 3 3 . |
M_ADD14 M_DATA13 -
G — - A21 MEM_DATA14 MEM_DATA[16..31]
{21} MEM_BANK[2..0] << MADDLS m_gﬂﬁg €20 MEM DATALS 4 - K> MEM_DATA[16.31] {21} cs5 0.1uF
- - MEM_BANKO R18 _ AAL2 AB12 UMI_TX0_P :
MEM BANKIL T1g | M_BANKO C23 __ MEM_DATAL6 by 2—%:—5;3—& viz )| P-UMI_RXPO P_UMI_TXPO |"Ac15 OMI_TX0N_C6 4| o1uF ggﬁ—“MI—%ﬁ b
MEM BANK2 F16 | M_BANKL M_DATA16 ["533 MEM_DATAIL7 {13} A_UMI_RX0_ P_UMI_RXNO P_UMI_TXNO 3 _UMI_TXO_N {13}
- M_BANK2 M_DATAL7 - c7 0.1uF
_ _ MEM_DATAILS UMI_TX1 P
MEM_DMO D15 M_DATA18 Egg MEM _DATALO {13 A—UM'—RXl—Eg< A’?ig P_UMI_RXP1 P_UMI_TXP1 ﬁgﬁ UMI TXLN C8 4 o1uF ;gA—UM'—TXLP {13}
gﬁ mgm,gm MEM DM 519 | M_DMO M_DATA19 [—=55 MEM_DATAZ0 {13} A_UMI_RX1_| P_UMIRXNL P_UMI_TXN1 - 3 - A_UMI_TX1_N {13}
= MEM_DM?2 D21 | M_DM1 M_DATA20 575 MEM _DATAZL AB1 = AA UMI TX2 P C9 0.1uF
{21} MEM_DM2<Cp MEM_DM3 Hz2 | M_DM2 M_DATA21 |35 MEM_DATA22 {13y A—UM'—RX2—$< ACIGY P_UMLRXP2  —  P_UMLTXP2 55" UMl T2 N CI0 [ 01uF ;;A—UM'—TXZ—P {13}
gﬂ mgm_gm > MEM - DMA P55 | M_DM3 M_DATA22 57 MEM_DATAZ3 {13} A_UMI_RX2_ P_UMI_RXN2 3  P_UMI_TXN2 - . : A_UMI_TX2_N {13}
_ = M_DM4 M_DATA23 = ci1 0.1uF
{21} MEM_DM5 ¥ MEN DN Asa0| M_DMS - H21 MEM_DATA24 {13} AfUMLRXS{g( ABTY| P_UMI_RXP3 P_UMI_TXP3 {285 e 010k ;;AfUMLTXBfP {13}
gﬂ mgm_gmg VENV DV7 AAL6 | M_DM6 M_DATA24 553 MEM_DATAZ5 {18} A_UMI_RX3_ P_UMI_RXN3 P_UMI_TXN3 — 9 - A_UMI_TX3_N {13}
! = M_DM7 M_DATA25 MEM DATAZ6
21 MEM_DOSO_P MEM_DQSO0_P Al6 M_DATA26 gi MEM_DATAZ7 SETIOEFSBIGVE
01 MEM DOSO NQSS MEM_DQSO_N Bi6 | M DQS_HO M_DATA27 —Ga3 MEM_DATAZ3
01 MEM_DQS1_P MEM_DQSL_P B2o | M_DQS_LO M_DATA28 a5 MEM _DATAZ9
21 MEM_DOSLN MEM DQSI N A20 M—gQg—rll M—Bﬂgg K20 MEM_DATA30 MEM DATA[32..47]
| | 2 MEM_DQS2_P E23 | M_DQS_| _| K23 MEM_DATA31L - <> MEM_DATA[32..47] {21}
{21} MEM_DQS2_P < » MEM DOS2 N E55 | M_DQS_H2 M_DATA31 4 -
gﬂ mgm-gggg—s 2 MEM DQS3 P J22 | M_DQS_L2 N23 MEM_DATA32
01 MEM DOS3 NQSS MEM_DQS3_N J23 | M_DQS_H3 M_DATA32 [~p51 MEM _DATA33
o1 MEM_DOS4 P QS MEM_DQS4 P R22 | M_DQS_L3 M_DATA33 25 MEM_DATA3Z
01 MEM DOS4 NQSS MEM_DQS4_N P2z | M_DQS_H4 M_DATA34 53 MEM_DATA3S
1) MEM_DOS5 PSS MEM_DQS5_P___woz | M. DQS L4 M_DATASS myiog MEM_DATA36
01 MEM DOS5 NQ'S MEM DQS5_ N vzz | M_DQS H5 M_DATAS6 550 MEM_DATA3?
01 MEM DOS6 PR MEM_DQS6 P___Ac20 | M_DQS_LS M_DATA37 Fro3 MEM _DATA3S
o1 MEM_DOS6 NQ'S MEM_DQS6_N___Aca1l | M_DQS_H6 M_DATA38 555 MEM_DATA39
1) MEM DOS7 P QK MEM DQS7 P AB16 M—BQE—';'G? M_DATA39
21 MEM DQS7 NS MEM_DQS7 N___Acie | M-_DQS_| V20 MEM_DATA40
21} _DQS7_ M_DQS_L7 M_DATA40 [~y57 MEM DATAZL
SDRAMO _CLKO P M17 M_DATA41 33 MEM_DATAZZ
{zzi}sggﬁmg—gt?g—ﬁ SDRAMO_CLKO_ N___Mi6 | M_CLK_HO M_DATA42 77 MEM_DATA43
{{21}}SSDRAM1_CLK1_F> SDRAMI_CLKL_P___m19 | M_CLK_LO M_DATA43 "57 MEM _DATA4Z
LA SDRAML CLKL N__mis | M_CLK_H1 M_DATA44 553 MEM _DATAZ45
{21}SDRAM1_CLK1 N Nig | M_CLK_L1 M_DATA45 (753 MEM DATAZG
N M_CLK_H2 M_DATAA46 571 MEM_DATA47 MEV _DATA8.63) <> MEM_DATA[48..63] {21}
N M_CLK_L2 M_DATAA47 = / -
M_CLK_H3
R32 L _CLK | Y20 MEM_DATA48
o M - o -cxc
{21} MEM_RESET# < = N | M_RESET_L M_DATA50 A xT5VEM DATAST
M_EVENT_L M_DATAS1 [Faa55—MEM DATAS?
M—Bﬂﬁgg AA20  MEM DATAG3
MEM_CKEO F15 _ AB1O ____MEM _DATAGA
{21} MEM_CKEO <K Els | M CKEO M_DATA54 75 MEM DATASS
M_CKE1 M_DATA55
AC17 _ MEM_DATAS6 +APU_VDDIO_SUS
M—Bﬂﬁgg Y16 MEM_DATAG7
SDRAMO_ODTO W19 _ AB14____MEM_DATASS
{21} SDRAMO_ODTXK: Vis | MO_ODTO M_DATAS8 [~ACTs—MEM DATASO
u1e| Mo_oDpT1 M_DATAS9 |=AETa—MEM DATAGO S Rras
Wit | M1_oDTO M_DATA60 [~ARTg  MEM DATAGL
M1_ODT1 M_DATA61 [FABTE—MEM DATAG? 1.0K
M_DATAG2 -
SDRAMO_CS0# _ MEM_DATAG3
{21} SDRAMO_CSO0#KK- = WT17 MO_CS_LO M_DATA63 ACIS =
U]>?— MO_CS_L1
M1_CS_LO APU_M_VREF_SUS
V]];é: M1 _CS_L1 M_VREF [-M23 ——
MEM_RAS# u1s +APU_VDDIO_SUS cl4a
gﬂ mgm-gﬁgz % MEM_CASH Vig m—gﬁg—t ras so =— c13 . — 2 ??’)‘I‘(
— MEM_WEF viz | M_CAS_ M22 - . :
{21} MEM_WE# — M_WE L M _ZVDDIO MEM._S MEM_ZVDDIO e 1000PF/50V
GET40EFSB22GVE - LAYOUT NOTE:
—L— Place within 1" of APU.
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+APU_VDDCR_NB
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+APU_VDDCR_CPU
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H7

J6
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M6
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G13

H9
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K11

K13
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L14

M11
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M13
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N14

P11

P13

G16

G19

El7

J16

L16

L19

N16

R16

R19

wis

Ul6

A7

POWER

VDDCR_CPU_1
VDDCR_CPU_2
VDDCR_CPU_3
VDDCR_CPU_4
VDDCR_CPU 5
VDDCR_CPU 6
VDDCR_CPU_7
VDDCR_CPU_8
VDDCR_CPU_9
VDDCR_CPU_10
VDDCR_CPU_11
VDDCR_CPU_12
VDDCR_CPU_13
VDDCR_CPU_14
VDDCR_CPU_15

VDDCR_NB_1
VDDCR_NB_2
VDDCR_NB_3
VDDCR_NB_4
VDDCR_NB_5
VDDCR_NB_6
VDDCR_NB_7
VDDCR_NB_8
VDDCR_NB_9
VDDCR_NB_10
VDDCR_NB_11
VDDCR_NB_12
VDDCR_NB_13
VDDCR_NB_14
VDDCR_NB_15
VDDCR_NB_16
VDDCR_NB_17
VDDCR_NB_18
VDDCR_NB_19
VDDCR_NB_20
VDDCR_NB_21
VDDCR_NB_22

VDDIO_MEM_!
VDDIO_MEM_!
VDDIO_MEM_!
VDDIO_MEM_!
VDDIO_MEM_!
VDDIO_MEM_!
VDDIO_MEM_!
VDDIO_MEM_!
VDDIO_MEM_!
VDDIO_MEM_!
VDDIO_MEM_!

PART 3 OF 5

VDD_18_DAC

VDDPL_10

VDD_33

us

VDD_18

LAYOUT NOTE:

See the AMD FT1 Processor Motherboard Design
Guide (PID 45339) for specific details on APU
decoupling components and placement.

+APU_VDDCR_CPU

J
_LClS _LCIG

C18

OUF

B1 +1.8V

22UF 100UF

Loy
4

—

W8

U6

U9
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T7

| C23 el C24 ol C25 _al C26 _al |

1.0uF Tl.OuF

V7

W9

VDDAN_18_DAC

B2 +1.8V
—

TP18
VDDPL_10

220 OHM_2A

C42 _al C43

—T 1.0uF

42 OHM_4A +APU_VDDCR_CPU

c27

%1OOUF
J?_

+APU_VDDCR_CPU

0.1uF

1 =l C28 ol C29 _al C30

T o.auF 0.1uF 0.1uF

=l C31 _af C32 el _C33 ol C34 ol C35 _al C36

l 0.1uF 0.1uF —T 1.0uF Tl.OuF Tl.OuF

+APU_VDDCR_NB

. m s s

J
_‘L C37 _LC38
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T 100UF T 100UF T 100UF%
_é_

+APU_VDDCR_NB

uUi3

220 OHM_2A

J
_.Lc44 _.Lc45
TO.luF To.lulr

B4 -
42 OHM_4A

+APU_VDDIO_SUS
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GND

VSS 1
VSS 2

VSS_3
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VSS_6
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VSS_26
VSS_27
VSS_28
VSS_29
VSS_30
VSS_31
VSS_32
VSS_33
VSS_34
VSS_35
VSS_36
VSS_37
VSS_38
VSS_39
VSS_40
VSS_41
VSS_42
VSS_43
VSS_44
VSS_45
VSS_46
VSS_47
VSS_48
VSS_49
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VSS_50
VSS_ 51
VSS_52
VSS_53
VSS 54
VSS_55
VSS_56
VSS_57
VSS_58
VSS_59
VSS_60
VSS_61
VSS_62
VSS_63
VSS_64
VSS_65
VSS_66
VSS_67
VSS_68
VSS_69
VSS_70
VSS_71
VSS_72
VSS_73
VSS 74
VSS_75
VSS_76
VSS_77
VSS_78
VSS_79
VSS_80
VSS_81
VSS_82
VSS_83
VSS_84
VSS_85
VSS_86
VSS_87
VSS_88
VSS_89
VSS_90
VSS_91
VSS_92
VSS_93
VSS 94
VSS 95
VSS_96
VSS_97

VSSBG_DAC

N13

N20

N22

P10

P14

R4

R7

R20

T6

T9

T11

T13

U4

U5

u7

ui2

U20

u22

V8

V9

Vi1

V13

Wi

W2

W4

W5

w7

W12

W20

Y5

Y7

Y9

Y11

Y13

Y15

Y17

Y19

AA4

AA22

AB2

ABS5

AB9

AB13

AB17

AB21

AC5

AC9

AC13

All

GET40EFSB22GVE

C57 =l _C58 ol C61 _al C66

Tl.OuF Tl.OuF To_luF

el C67
0.1uF C59
10uF

L

+%EU_VDDIO_SUS

C60
10uF

+APU_VDDIO_SUS

| C62 ol C63 ol C64 _al C65

—1.0uF Tl.OuF Tl.OuF Tl.OuF

) S =

[

| C68 _al C69

[ 0.1uF 0.1uF

|

L_C70
0.1uF

b

.|”_<

LAYOUT NOTE:

Additional capacitors are evenly spaced along
VDDIO_MEM_S & VSS plane split between processor
and first DIMM, if plane split is longer than 63.5 mm.
Note: not required if plane split was not implemented.

+APU_VDDIO_SUS  +APU_VDDIO_SUS

i
]

73 C74 75
0.1uF 0.1uF 180pF

C76
180pF

LAYOUT NOTE:

Capacitors are evenly spaced along VDDIO_MEM_S
& VSS plane split bewteen processor and first DIMM.
Note: not required if plane split was not implemented.

+APU_VDDIO_SUS ~ +APU_VDDIO_SUS

=l _C89 ol C90 ol C91 el C92 ol C93 el CO4
0.1uF 0.1uF

LAYOUT NOTE:
Place EMC caps under APU.

+APU_VDDIO_SUS +APU_VDDCR_CPU +APU_VDDCR_NB

AE lCBZ
1

| c77 el c78
180pF 180pF

al c79 Lol c80
180pF 180pF

[

+1

+
1N
<2}
<

8'-_|.
b

|_C85 =l _C86

180pF T 180pF T 180pF

cs1
180pF 80pF
V -

VDDAN_18_DAC VDD

VDD_18

lC72

180pF

VDD_10

—

c83
180pF

H1

Ly

HEATSINK_APU
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MIC1_VREFO

B20
GND_AU 2200HM_500mA
ér —
C102 -
CL0L | 5 uF L co9 al_cy00
HP_R 2.2UF 0.1uF | 10uF cos  -al_co6 cos
HP_L o 10uF 0.1uF 10uF
B5 HP_JD
L)
+5V 2200HM_500mA R36 511K o GND_AU
T ——— F GND_AU
1 Y'Y » 3 & 3 B S = 8 Q & § & K« vz F
C103 _al C105 . C106 :I—' i ﬁ i E E % % 8 LUIJ ?) 8
10uF 0.1uF 10uF z g 2 3 2 a ©° g gl
e & a & © > < <
37 oo I T = 24
GND_AU GND_AU »—2 MONO-OUT % LINEL-R [ 1
A A 38 23 4
AVDD2 LINE1-L F=—X HP R Ra1 51 30 ,
{18} DAC1LK 39 | SURR-L MIC1R 22— _20_4\
MICL L R39 51 —9—
L e mict-L e —MELL HP_L 2
41 20 -
{18} DACOLK SURR-R LINE2-VREFO —X
o RAO " 19 HEADSET JACK
- ==
20K [GND AU N AVSS2 MIC2-VREFO . MicL L | R43 68
7 »—=1NC LINE1-VREFO [—X [ °
a4 17 €109, O0.1uF C112
GND_AU »——— DMIC-CLK3/4 MIC2-R r 4.7uF R45
C1l11 0.1uF
g 2 1 sppiFo2 mic2-L |28 4 MIC1_VREFO
GND_AU
46 15 -
DESIGN NOTE: —* pmic-cLK1/2 LINE2-R [F2—<ADCO {18} <z 47K A v — vt
Jack detection for MIC1 and HP is 47 | Crop 3 LINE2-L FX4—<(ADC1 (18}
bypassed. This causes the audio a8 2 2 - 13 MICL 9D
devices to always be detected. %—— SPDIFO1 [CINC > Sense A = © ©
S 3 o Z o P R46
o 9 ® o 9« % & « = = W
o ¢ & w E O W FE O O W W 20K GND_AU
secExiEzeggs S
b bbb » o b »m b b x4 F F
BIOS configuration should enable | = = ALC272-GR 119
MIC1, MIC2, HP and LINE2 .
) ) . 3.3V
—|— B6 — == Jﬂ' O <sPkr {12}
= = R47
L ~~e 2 * * 1.0uF 51K
600HM _.Lc122 _.L0123
R48
22UF 0.1uF 4.7K
< AZ_RST#_CODEC {12}
— < AZ_SYNC_CODEC {12}
e >> AZ_SDATA_INO {12}
{12 }AZ_SDOUT_CODEC R49
33
{12} AZ_BITCLK_CODEC *
-'L C124
18PF
- S3 SHORT_NL
GND N GND_AU
= £
LAYOUT NOTE:
ROUTE GND_AUASA
SEPARATED PLANE
WITH A MOTE JOINING
TO GND.
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+3.3VALW
LAYOUT NOTE: T
Place caps within 200mils of IC. |~ *
Make this power trace wider c125 C126
than 40 mills. 22UF 0AUF
S4  SHORT_NL
DVDD12
* * * N +3.3VALW
; C127 o[ C128 C129 T
0.1uF 0.1uF 0.1uF +3.3VALW *
T C130 c131 C132
i o
= S5 SHOR T_NL 0.1uF 0.1uF 0.1uF
EVDD12 . . >< 4 - 1L
S 13 S +3.3VALW -
0.1uF 0.1uF = :
R50 g
— 2.49K <
- RSET, )
AVDD12 _ N 2571K
Jowss [ cise sl o137 L2 — -
—FluF _IElUF —|E1”F 4.7UH/2A = LEDO " : :
+3.3VALW + . 1L ~~vv2 ) |_1|:|}_|
B 2 3
2020 @:rg@;‘w:emm EED!
_ AVDD12 U4 c140 25MHz _al )
c192 WL cuul , al - YEEEEQNIRIRY 1orr — oer
4.70F | L.OUF = EznldiE<<oamy
7u 0.01UF DO’IDD%'_'_O 139 —
1 1 1 J2 +3.3VALW e 223 5522 8 - +3.3VALW +3.3V
= = = ‘I: g S (2) Z g g > =
g% LED1+ vCT ?0 MDIo+ % AVDD33 E g DVDD12_3 gg DVEDi12 *
LED1- D1+ - MDIPO z Q LED1/EESK 5 ® R55
LEDO ;g LED2+ D1- |1 MDIO i MDINO 5 = LED2/EEDI gg EEDI C146 cla7 10K
LED2- 12 MDI+ = NC/IFB12 3 LED3/EEDO |35 0.1uF 0.1uF :
18 5 D2+ M3 VDI & MDIP1 EECS 51—
cT Z D2 = MDIN1 GND3 [55
i GND1 DVDD12_2 =
23 = 14 MDI2+ 8 229 -
GND1 E D3+ - NC/MDIP2 VDD33_1
c148 24| 25, B O[5 wpR 9 | NCMDIN ISOLATER |28 ISOLATEB
0.01UF 29 10 27
30| GND3 16 MDI3+ 11| DVDD12/AVDD12 PERSTB [—5g S APU_PCIE_RST# {13}
— GND4 D4+ -7 VDIs- 17| NC/MDIP3 y LANWAKEB [—5& % PCIE_WAKE_UP# {12}
- [a)]
i D4- =5V FUSE USB 3.4 AUDDL2 1 NC/MDIN3 3 - CLKREQB PCIE_LAN_CLKREQ# {12} ® R56
- 1 — | 1< 15K
vce < <> UsBN3 {12} - N 'Y o =
| 2 SBD3- | =
DATAL- gggg; o) alc1a9 Ll c150 Bw,,00raz0%9
2 DATAL+ [ 744231091 Toaur 01uE S GaLLaa2500 J
N GND [——_ T1 - —u DOITITXX>IIWZZ —
= — m —
15V_FUSE_USB 3[4 : — >> USBP3 {12} C151 m|<t|w|o|~|o|o|o]a|a]m|< RTL8111DL-VB-GR
25 5 I 1T B =] BE1taY (SN (] [V
58 GND5 _VCC F—=ano. o - < UsBNO {12} = 0-1uF DVDD12
52— GND6 _DATAL- [—SgDos -
55| GND7 S DATAL+ [ T ] 744231001 — = o
GND8® _GND - -
> - 2828 T2 18} PCIE_LAN_TX_P % a
= < > UsBPo {12} {8} PCIE_LAN_TXN i
—  USB_TYPE_A_DUAL {13} PCIE_LAN_CLK_P
- {13} PCIE_LAN_CLK_N L
C152 0.1uF =
{8} PCIE_LAN_RX_P <K P HSOP
+5VALW +5V_FUSE_USB_3_4 C153 0.1uF HSON
T - - {8} PCIE_LAN_RX_N << ?
X 1
082%}\}23"“ 22— 389 C358 C360
+5V_FUSE_USB_3 4 100UF 10uF 10uF
. s o
al_ci154 us
T oauF 5 2
SBD3-__6
GND
= SBD3+ 4 =
LAYOUT NOTE:
SBDO- 3 Place ESD protection diodes directly
SBDO+ 1 on signal traces to eliminate stubs.
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{19}

ALWAYS_PG

UGA

2 | oc| PME_L_GEVENT4_L PART 1 OF 5  USBCLK_14M_25M_48M_OSC | A10
D3| RIC_GEVENT22 L G19 USB_RCOMP
{18}SPI_CS3 F1| SPI_CS3_L_GBE_STAT1_GEVENT21_L USB_RCOMP — o
{19} ~ SLP_S3# 71| SLP_S3 L USB MISC R57 —I—:
{19y SLP_Ss# PWR_BTNE F2 | SLP_S5_L 11.8K i
= Fe ¥ PWR_BTN_L
{20} SB_PWR_GD >>—G6' PWR_GOOD USB 1.1 0
P19 FCH TESTO B3| SUS_STAT_L USB_FSD1P_GPIO186 :gll
TP20 FCH TESTT ¢ TESTO USB_FSDIN
TP21 FCH_TESTZ F6 | TESTL_TMS 9
~po: Y| TEST2 USB_FSDOP_GPIO185 3%3
{18} GEVENTO H—————7=504 GA20IN_GEVENTO_L USB_FSDON
KBRST L_GEVENTL L 12
3 LPC_PME_L_GEVENT3_L USB_HSD13P —912
DESIGN NOTE: LPC_SMI_L_GEVENT23_L USB_HSD13N |2
= . .18} SYS_RST# {18} GEVENTS »)——— 7| GEVENT5 L 11
BIOS must disable the internal pullup 1 PaE WSAYKSE_FL%J%L#< 56| SYS_RESET_L_GEVENT19_L USB_HSD12P |11
on THRMTRIP_L pin of the FCH to {11} PCIE_WAKE_UP# ] T v oo USB_HSD12N
prevent Ieakage when the APU is {7} FCH_THERMTRIP# > NE PWRGD AC1O THRMTRIP_L_SMBALERT L_GEVENT2_L USB_HSD11P éig
powered down. — NB_PWRGD USB_HSD11N
RSMRSTZ Gl y RSMRST L USB_HSD10P jﬁi
AD19 USB_HSD10N
{18} AD19_GPIO64 AATG | CLK_REQ4_L_SATA ISO_L_GPIO64 13
{18} AA16_GPI0O63 AB71 | CLK_REQ3_L_SATA_IS1_L_GPIO63 USB_HSDYP :§13
AC%— SMARTVOLT1_SATA_IS2_L_GPIO50 USB_HSDON
{18} AC18_GPIO60 AF20 | CLK_REQO_L_SATA_1S3_L_GPIO60 13
{18} AF20_GPIO55 AE19 | SATA_IS4_L_FANOUT3_GPIO55 USB_HSD8P :513
{18} AE19_GPIO59 AFLo | SATA_IS5_L_FANIN3_GPIO59 USB_HSD8N
?0}) SPKR "D2> | SPKR_GPIOG6 12
18 AD22_SCLO§ AEs3 | SCLO_GPIO43 USB_HSD7P ém
{18}AE22_SDAO K £5—| SDAO_GPI047 GPIO USB_HSD7N
{719}  ScL1 F1| SCL1_GPI0227 usB 20 G16
(7,19} SDAL g Aro1 | SDAL_GPIO228 USB_HSD6P [—S7g >§;§USBP6 {22}
{11} PCIE_LAN_CLKREQ# AB1g | CLK_REQ2_L_FANIN4_GPIO62 USB_HSD6N USBN6 {22}
{18} AB18_GPI061 <K TOGGIE GPIoT =1 CLK_REQ1_L_FANOUT4_GPIO61 D16
= =3 IR_LED_L LLB_L _GPIO184 USB_HSDS5P [~E7¢ >§;;USBP5 {22}
%: SMARTVOLT2_SHUTDOWN_L_GPIO51 USB_HSD5N USBN5 {22}
LED ON DDR3_RST_L_GEVENT7_L
= = GBE_LEDO_GPI0183 USB_HSD4P Eﬂ >§§§USBP4 {18}
GBE_LED1_GEVENT9_L USB_HSD4N USBN4 {18}
GBE_LED2_GEVENT10_L E1s
AA GBE_STATO_GEVENT11 L USB_HSD3P [Eig >§§§USBP3 {11}
CLK_REQG_L_GPIO65_OSCIN USB_HSD3N USBN3 {11}
USB_HSD2P ﬁg >§§§USBP2 {17}
. BLINK_USB_OC7_L_GEVENT18_L USB_HSD2N USBN2 {17}
DESIGN NOTE: . USB_OC6_L_ IR TX1 GEVENT6 L 817
The RC delay calculation USB_OC5_L_IR_TX0_GEVENT17_L USB_HSDIP [A77 >§;§USBP1 {17}
for RSMRST# must USB_OC4_L_IR_RX0_GEVENT16_L USB_HSD1N USBN1 {17}
include the CH intearated USB_OC3_L_AC_PRES_TDO_GEVENT15_L AL6
Include the LH Integraie USB_OC2_L_TCK_GEVENT14_L USB_HSDOP [g7g >§;;USBP0 {11}
10K pull-up to 3.3VALW. USB_OC1_L_TDI_GEVENT13 L USB_HSDON USBNO {11}
USB_OCO_L_TRST L _GEVENT12 L
USB OC
{10} AZ_BITCLK_CODEC RS ¢ Az _BITCLK 10.0K
- — 33 HD AUDIO :
RSMRST# {10} AZ_SDOUT_CODEC § R60 ¢ 1 | m AZ_BITCLK SCL2_GPI0193 Ezzg 211%; 2
% {1ef AZ_SDATA OUT 7 SDATA TN —* L5 | AZ_SDouT SDA2_GPI0194 —/\/\/—LQ-QKQ—BZG J —
0 R59 {10} AZ_SDATA_INO = = AZ_SDINO_GPIO167 SCL3_LV_GPIO195 [~E5¢ = ); APU_SIC {7}
AZ_SDIN1_GPIO168 SDA3_LV_GPIO196 B <O APUSID {7}
AZ_SDIN2_GPIO169 EC_PWMO_EC_TIMERO_GPIO197 [~£55
R62 23 AZ SYNC AZ_SDIN3_GPIO170 EC_PWM1_EC_TIMER1_GPIO198 55
{10} AZ_SYNC_CODECE% 265 o3 7 RSTE 5| AZ_SYNC EC_PWM2_EC_TIMER2_GPIO199 [ E57 ;;FCH_GPlOl% {16}
{10} AZ_RST#_CODEC = AZ_RST_L EC_PWM3_EC_TIMER3_GPIO200 FCH_GPIO200 {16}
——  GBE COL M KSI_0_GPI0201 gg
CEECRS T2 GBE_COL KSI_1_GPIO202 [~E5g
= GBE_CRS GBE LAN KSI_2_GPI0203 [~E5q
GBE MDIO '[% GBE_MDCK KSI_3_GPI0204 {59
= GBE_MDIO KSI_4_GPI0205
DESIGN NOTE: o "2y GBERXCLK KSI_5_GPI0206 [Rog
The integrated MAC function is not GBE_RXD3 KSI_6_GPIO207 —&5¢
supported in all CH variants. OBE XD KSI7_GP10208 DESIGN NOTE:
See the appropriate device databook GBE_RXDO KSO_0_GPI0209 250 BIOS software must program the unused CH
for detailed feature support. GBE_RXERR GBE_RXCTL RXDV KSO_1 GRI0210 |77 GPIOs as outputs or enable internal pull-ups.
PS 1 GBE TXCLK KSO 3 GPIO212 gg Otherwise, external termination may be required.
GBE_TXD3 KSO_4_GPI0213 :&6 See the Hudson-1 FCH Schematic Checklist
g GBE_TXD2 KSO_5 chioatd :gm (PID 47791) for detailed termination
GBE_TXDO KSO_7_GPIO216 32 requirements.
GBE_TXCTL_TXEN KSO_8_GPI0217 M54
GBE_PHY_PD KSO_9_GPI0218 g5y
GBE PHY INTR GBE_PHY_RST_L KSO_10_GPI0219 [~&54
S GBE_PHY_INTR KSO_11_GPI0220
BIVALW TPo2 E23 KSO 12 GPIO221 [aag
R64 ok scLL sz3ﬁ Eo4 | PS2_DAT_SDA4_GPIO187 KSO_13_GPI0222 [,
oo TR <OAT E PS2_CLK_SCL4_GPIO188 KSO_14_GPI0223 [&55
. Rea——® 100Kk GBE DO G% SPI_CS2_L_GBE_STAT2_GPIO166 KSO_15_GPI0224 A5
R7e—— T.OK TOGGLE_GPIO1 FC_RST_L_GPO160 KSO_16_GPI0225 :gzz
Q) - = D27 PS2 KSO_17_GPl0226
F PS2KB_DAT_GPIO189
E PS2KB_CLK_GPIO190 EMBEDDED CTRL
E PS2M_DAT_GPIO191
PS2M_CLK_GPIO192
+3.3V 100-CG2293
R200 2.2K AD22_SCLO
R199 2.2K AEZ2_SDAD
R68 10.0K ___NB_PWRGD
DESIGN NOTE:
R69 o 100K GBE_PHY_INTR *SIVALW +3.3VALW Do not use pull-up resistors
R0 0.0k GBE_SO- ' when the CH controls the
I RrR7t 2 10.0K__ GBE CRS
"Rz 10.0K___GBE_RXERR & R74 system power supply.
220
<
S>PWR_BTN# {7}
_ D1 _.L
VF=2.1
1zsmn ¥ LTST-C190KSKT C156
e YLW 0.1uF
ON —
LED ONU = ~ GizmoSphere, Inc.
—_— 1500 Kansas Ave., Suite 1C-F
SW2 Longmont, CO 80501
B3U-1000P www.gizmosphere.org
—
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{11} APU_PCIE_RST# <

APU_PCIE_ARST# IS FOR

PCIE DEVICES ON APU

DESIGN NOTE:

For maximum power
savings use the GPP
connections on the CH
and not on the APU.

{17} FCH_PCIE_RST# <

APU_PCIE_RST#

FCH_PCIE_RST#

R201

-

{8} A_UMI_RX0_P

{8} A_UMI_RXO_N

{8} A_UMI_RX1_P

{8} A_UMI_RX1_N

{8 A_UMI_RX2_P

{8} A_UMI_RX2_N

{88 A_UMI_RX3_P

{8} A_UMI_RX3_N

{8} A_UMI_TXO0_P

{8} A_UMI_TXO_N
{8} A_UMI_TX1_P

{8} A_UMI_TX1_N

{8} A_UMI_TX2_P

{8} A_UMI_TX2_N

{8} A_UMI_TX3_P
{8} A_UMI_TX3_N

{17}PCIE_RX0_P

{17} PCIE_RX0_N

{17}PCIE_RX1_P

{17}PCIE_RX1_N

{17}PCIE_TX0_P
anpceTxo N $S

anpceETxie  $S

anpcExa N S

{7} DISP_CLK_P 22
{7} DISP_CLK N

{7} APU_CLK_P 22
{7} APU_CLK N

33
155
R203 IOOPF
_.Lcsgo?’?’ -
IOOPF UBE
L o FCH ,
- PCIE_RST_L PCICLKO
L3 A_RST L PART 5 OF 5 PCICLK1_GPO36 wé gg:,gt% gg%
C163 PCICLK2_GPO37 _
CI6a X 8:13,’2 Bm:—?;g—ﬁ ﬁgg? UMI_TXOP pet cLis PCICLK3_GPO38 Y/Vf PCI_CLK3 {16}
CI59 C0.10F UM RXT P Acog | UMI_TXON PCICLK4_14M_OSC_GPO39 PCI_CLK4 {16}
C160 _|p O.uF UMI_RXL_N AC29 | UMI_TX1P V2
TI65 _ |p_O.duF UMI_RX2_P AB29 | UMITXIN PCIRST_L =<
TI66 |p O.uF UMI_RX2_N AB2g | UMI_TX2P
CI6L _ |p O.duF UMI_RX3_P AB26 | UMI_TX2N | AAL
CI62_|p O.uF UMIL_RX3_N AB27 | UMI_TX3P ADO_GPIO0 [TAna
UMI_TX3N AD1_GPIO1 AA3
AE24 AD2_GPIO2 ABL
2 AE23 | UMI_RXOP AD3_GPIO3 AAS
2 D25 Y UMI_RXON AD4_GPIO4 AB2
2 D54 UMI_RX1P AD5_GPIO5 B
< Acoa Y UMI_RXIN AD6_GPIO6 ABS
2 AcsE Y UMIRX2P  pgy EXPRESS I/F AD7_GPIO7 AAG
< AB5 Y UMI_RX2N AD8_GPIO8 Ac2
2 AB24”| UMI_RX3P AD9_GPIO9 ACa
UMI_RX3N AD10_GPIO10 A&, SIGN NOTE:
| R77 590 oy cALRP AD29 AD11_GPIOL1 a5 DESIGN NOTE: . .
oCIE VDRI -I|| R78 > Ok FCH CALRN ADog | PCIE_CALRP AD12_GPIO12 :Q%Dl The PCl interface is not supported in all CH variants.
- ' ° PCIE_CALRN PCI I/F AD13_GPIOL3 I7AD2 See the appropriate device databook for detailed
C167  |p O.1uF AA28 ADla-cPlole [Acs feature support
cT6s |f 01uF AA29 | GPP_TXOP AD15_GPIO15 AE2 pport.
C160 |f 0.1uF Y29 | GPP_TXON AD16_GPIO16 CAEL
o[ oTuF Vo5 | GPP_TX1P AD17_GPIO17 s
Vo6 | GPP_TXIN AD18_GPIO18 AE3
v2o | GPP_TX2P AD19_GPIO19 CAFL
W25 GPP_TX2N AD20_GPIO20 g1
W GPP_TX3P AD21_GPIO21 —QFZ COPCI_AD[27..23] {16}
GPP_TX3N AD22_GPI022 —%Eg PCl AD23
AA22 AD23_GPI023 |"Apg PCI_AD24
Y21 GPP_RXOP AD24_GPIO24 [Fa&1T SCTADZS
“asz | GPP_RXON AD25_GPIO25 [~AFg BT ADG
ApoaY| GPP_RX1P AD26_GPIO26 [~AF7 SCTADDT
Wa3 Y| GPP_RXIN AD27_GPI027 CAF3 =
vz GPP_RX2P AD28_GP1028 A2
wai¥| GPP_RX2N AD29_GPI029 AG2
wat ¥ GPP_RX3P AD30_GPIO30 [~Ajy5
GPP_RX3N AD31_GPIO31 [5 3
CBEO_L —Q’SS
CBE1_L —QDB
CBEZ L |4 0
CBE3_L —9'28
FRAME_L —QBQ
M DEVSEL L |4 3
P%%: PCIE_RCLKP_NB_LNK_CLKP IRDY_L :gJB
PCIE_RCLKN_NB_LNK_CLKN TRDY_L ACS
u29 PAR [CAFs
U25| NB_DISP_CLKP STOP_L A
NB_DISP_CLKN PERR_L [FAga
T SERR_L —QEM
T% NB_HT_CLKP REQO_L ‘_%HS
NB_HT_CLKN REQL_L_GPIO40 [zra P24
Va1 REQ2_L_CLK_REQ8_L_GPIO41 3575 TP25
T51 ] CPU_HT_CLKP REQ3_L_CLK_REQ5_L_GPIO42 “AD12 P26
CPU_HT_CLKN GNTO_L 235
v GNT1_L_GPO44 [-ans P27
T%%: SLT_GFX_CLKP GNT2_L_GPO45 [-ap15 P28
SLT_GFX_CLKN GNT3_L_CLK_REQ7_L_GPIO46 CABIL TP29
L29 CLKRUN_L AD7
{17} PCIE_CLK_P 22 o5 | GPP_CLKOP LOCK_L
{17} PCIE_CLK_N GPP_CLKON 6
N29 INTE_L_GPIO32 :gée
{11} PCIE_LAN_CLK_P 22 N2g | GPP_CLK1P INTF_L_GPIO33 <24
{11} PCIE_LAN_CLK_N GPP_CLKIN INTG_L_GPIO34 |5 "
M29 INTH L_GPIO35 2
M%é: GPP_CLK2P
GPP_CLK2N
vas.
GPP_CLK3P
V22| GpP_CLK3N LPCCLKO :gg E;g % gg g;LPC_CLKO {16}
. L LPCCLK1 7 C LPC_CLK1 {16}
DESIGN NOTE: . L%%: GPP_CLK4P Lpc LADO 506
BIOS software should disable GPP_CLK4N LAD1 (g
unused clock outputs to reduce P%%Z PP CLKSP D2 [has
noise and power consumption. M GPP_CLK5N LFRAME_L 258
P LDRQO_L “AnLs
P%%: GPP_CLK6P CLOCK LDRQ1_L_CLK_REQ6_L_GPIO49 [Fxg1g
GPP_CLK6N GENERATOR SERIRQ_GPI048 =
H% GPP_CLK7P
GPP_CLK7N G21
T ALLOW_LDTSTP_DMA_ACTIVE_L (557 LLOW_LDTSTP {7}
T%%: GPP_CLK8P PROCHOT_L 75 PROCHOT# {7,15}
GPP_CLKS8N CcPU LDT_PG [G2 >)FCH_APU_PWRGD  {7,20}
LDT_STP_L —%4 J3
TP33 25MHZ_CLK 125 LDT_RST_L DJLDT RST# {7} COIN_HLDR_VRT_2032
= = 83— 14M_25M_48M_OSC
a0k x1 CL 32K_X1 5] P30
L26 3} s X1 aok_xz |2 32K_X2 5] TPaL
D12
RTC RTCCLK Dg RTC_CLK DTP32 ON_%
Lo7 INTRUDER_ALERT_L [F5] R82 510 4 1
25M_X2 VDDBT_RTC_G * o—0 K
_.Lc173 ®
1.0uF +3.3VALW MMBD914LT1G =
| res w | D13 & MMBD914LT1G
—  AN\N——¢ — z
25MHz
Y3
— ™
(2:213,,‘! == 2= C175
T N 22PF
s H2

T

HEATSINK_FCH

BAT1

‘

COINCELL

LAYOUT NOTE:

Place these components near the CH and
use ground guard for 32K_X1 and 32K_X2 signals.

32K X1
Y2
l1 { DI ) 2 32K_X2
32.768KHZ
R81 10M
e NN—0
Cl71 ol Cl72 ol
22PF —T— 22PF T
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+
w
W
<

LAYOUT NOTE:
Place all power decoupling caps
as close to the CH as possible.

—[ uec +1.1V
FCH vrarT30Fs
AHL PCI/GPIO 1/0 N13 T
c176  al C177 _al C178 _al C179 V6 | VDDIO_33_PCIGP_1 CORE SO VDDCR_11_1 [~RiE ¢ »
22UF 0.1UuF 0.1uF 0.1UuF Y1o | VDDIO_33_PCIGP_2 VDDCR_11_2 [-NT7
A | VDDIO_33_PCIGP_3 VDDCR_11_3 |73 ol c180 Lol ci81 c182 C183 c184
) ! Ac51 | VDDIO_33_PCIGP_4 VDDCR_11_4 17 —T1.0uF 1.0uF 10uF 01uF 0.1uF
e sy | VDDIO_33_PCIGP_5 VDDCR_11_5 [~735
- AB4 | VDDIO_33_PCIGP_6 VDDCR_11_6 [~7g ® * °
AC8 | VDDIO_33_PCIGP_7 VDDCR_11_7 [wi5 —T—_
AA7| VDDIO_33_PCIGP_8 VDDCR_11_8 [Fv15 = +1.1V
AAG | VDDIO_33_PCIGP_9 VDDCR_11_9 B7
AF| VDDIO_33_PCIGP_10
AAIg | VDDIO_33 PCIGP 11 CLKGEN 170 K28 +1.1V_CKVDD —
VDDIO_33_PCIGP_12 VDDAN_11_CLK_1 [-g55 = »
VDDAN_11_CLK_2 355 l 42 OHM_4A
VDDAN_11_CLK_3 75 al | ci86 _al C187 _al Ci88 C189
VDDAN_11_CLK_4 [357 T o01uF 0.1uF 1.0uF 1.0uF 22UF
AF22 FLASH 1/0 VDDAN_11_CLK_5 [~555
AEot | VDDIO_18_FC_1 VDDAN_11_CLK_6 o1 ® ® °
AF24 | VDDIO_18_FC_2 VDDAN_11_CLK_7 [355 L
ACo> | VDDIO_18_FC_3 VDDAN_11_CLK_8 =
R196 VDDIO_18_FC_4
+3.3V 2
- B8 =
—— GBE LAN vi
~YY Y\ o VDDRF_GBE_S
VDDPL_3.3V_PCIE _GBE_
2200HM_500mA ' = AE28 | \/pDPL_33_PCIE M10
€190 VDDIO_33_GBE_S
+1.1V PCIE_VDDR 2.2UF U26 PCl1 EXPRESS L7
- B9 V55 | VDDAN_11_PCIE_1 VDDCR_11_GBE_S_1 [Tg
—[ = Vo6 | VDDAN_11_PCIE_2 VDDCR_11_GBE_S_2
— VDDAN_11_PCIE_3
V27 _11 PCIE .
L VY Y +—PCIE_VRDR vos | VDDAN_11_PCIE_4 M6
42 OHM_4A V29| VDDAN_11_PCIE_5 VDDIO_GBE_S_1 [—pg
c1o1 -aLC192 _al 193 Ll _cC194 Wa> | VDDAN_11_PCIE_6 VDDIO_GBE_S_2
SHUF 1.0uF 0. 1uF 0.1uE W6 | VDDAN_11_PCIE_7
+3.3V VDDAN_11_PCIE_8 ne
B10 - - * = +3.3VALW
— VDDPL 3.3V SATA =i AD14 SERIAL ATA 3.3V_S5 1/0
SEEL : VDDPL_33_SATA Aol VDDIO 33 S S6
2200HM_500mA AJ20 VDDIO_33_S_1 "ro7 —
c197 AFis | VDDAN_11_SATA_1 VDDIO_33_S_2 [g51 SHORT NL
> SUF 20 | VDDAN_11_SATA 4 VDDIO_33_S_3 [ g15 |l c195 ol c196 -
1.1V AVDD_SATA : AG19 | VDDAN_11_SATA 2 VDDIO_33_S_4 [[1o . > SUF
B11 — AETs | VDDAN_11_SATA 3 VDDIO_33_S 5 55 :
—[ D15 | VDDAN_11_SATA 5 VDDIO_33_S_6 [
— VDDAN_11_SATA 6 VDDIO_33 S 7
AE16 1L — _33_5_7 T8 =
oo AVORSATA o = = VDDAN_11_SATA_7 VDDIO_33_S_8 =
42 OHM_4A _.L _.L _.L _.L +1.1VALW
c198 €199 €200 C201 €202
22UF 1.0uF 1.0uF 0.1uF 0.1uF CORE S5 F26 VDDCR 1.1V S7 T
AlS UsB 170 VDDCR_11_S_1 [~G2g * = N
® ® * VDDAN_33_USB_S_1 VDDCR 11 s 2828 1
AL _33_USB_S_ LS
+3.3VALW B12 _l_ Azg VDDAN 33 USB_S 2 Ve VDDIO_AZ ol 203 o co0a SHORT_NL
——— AVDD USB = 515 | VDDAN_33_USB_S_3 VDDIO_AZ_S T 1.0uF—7—1.0uF
—"¢ VDDAN_33_USB_S_4
Bl |_33_USB_S_: A1l VDDCR_1.1_USB )
220 OHM_2A BZg VDDAN_33_USB_S_5 VDDCR_11_USB_S_1 [Bi] ? ——— *1.IVALW
_al C205 _al C206 €207 _al _C209 Cis | VDDAN_33_USB_S_6 VDDCR_11_USB_S 2 4 B13
—T1.0uF 1.0uF 22UF 0.1uF S50 | VDDAN_33_USB_S_7 = —-
D1g | YDDAN_33 USB_S 8 M21 VDDPL_3.3V * '
- = DIg | VDDAN_33_USB_S_9 pLL VDDPL_33 SYS 2200HM_500mA
_L_ D20 | VDDAN_33_USB_S_10 L22 VDDPL 1.1V c210 sl C211 ol C212
+L1VALW = E1o| VDDAN_33_USB_S_11 VDDPL_11_SYS_S = 10uF 0.1uF 0.1uF
VDDAN_33_USB_S_12 F19 AVDD USB
B14 VDDPL_33_USB_S = . 1
. 11 D VDDAN_3.3V_HWM —
¢—/DDAN 1.1V _USB gll VDDAN_11_USB_S 1 VDDAN_33 HWM_S 6 — -
2200HM_500mA L DIl VDDAN_11_USB_S_2 120 VDDXL 3.3V
C213 Cc214 VDDXL_33_S = ﬁ
—_ c215 c216
0.1uF 2 2UF 100-CG2293 T ou
+3.3VALW
B15
/WY\——IV
2200HM_500mA
| c217
2.2UF
33VALW 133V +1.1VALW
“ VDDIO_AZ B16 B17 +33VALW  g1g
—— — ——
A~~~ _ VDDPL_3.3V _ VDDPL_1.1V _ _ VDDAN_3.3V_HWM
2200HM_500mA 2200HM_500mA 2200HM_500mA
SHORT_NL c218 _.ch19 _.chzo . c221 . c222
2.2UF 2.2UF 2.2UF 2.2UF 0.1uF

usD
FCH
Eg VSSIO_SATA 1 PART 4 OF 5  VSS_1 ﬁgg
AB16 | VSSIO_SATA 2 VSS_2 a5
AC1a | VSSIO_SATA_3 VSS_3 2
AEL> | VSSIO_SATA 4 VSS_4 533
AET1 | VSSIO_SATA 5 VSS 5 [Eom
Ao | VSSIO_SATA6 VSS_6 [Eg
~F11 | VSSIO_SATA7 VSS_7 [FFaz
AFL3 | VSSIO_SATA8 VSS_8 15
AFI6 | VSSIO_SATA9 VSS_9 [Ri3
Gy | VSSIO_SATA_10 VSS_10 [RT>
AR | VSSIO_SATA 11 VSS_11 g
AL | VSSIO_SATA 12 VSS_12 516
AFT3 | VSSIO_SATA_13 VSS_13 [711
AfTe | VSSIO_SATA 14 VSS_14 TE
A7, | VSSIO_SATA_15 VSS_15 [yiig
A3i1 | VSSIO_SATA_16 VSS_16 ig
2313 | VSSIO_SATA_17 VSS_17 [yt
AJ16 | VSSIO_SATA 18 VSS_18 133
VSSIO_SATA 19 VSS_19 18
AD VSS_20 57
510] VSSIO_USB_1 VSS_21 53
K11 VSSIO_USB_2 VSS_22 vz
55 VSSIO_USB_3 VSS_23 [apg
510 VSSIO_USB_4 VSS_24 [FApa
D12 | VSSIO_USB 5 VSS_25 [-ag7
D1a ] VSSIO_USB_6 VSS_26 Facg
D17 | VSSIO_USB_7 VSS_27 g
=9 VSSIO_USB_8 VSS_28 g
Fo | VSSIO_USB_9 VSS_29 Fwio
=75 | VSSIO_USB_10 VSS_30 [a0g
Fia| VSSIo_UsB_11 VSS_31 g55
Fis | VSSIO_USB_12 VSS_32 7
=9 | VSSIO_USB_13 VSS_33 (v1g
S| VSSIO_USB_14 VSS_34 715
F15 | VSSIO_USB_15 VSS_35 [~15
59| VSSIO_USB_16 VSS_36 11
5| VSSIO_USB_17 VSS_37 [aa1T
Hia | VSSIo_UsB_18 VSS_38 [AATS
16| VSSIO_USB_19 VSS_39 57
HTg | VSSIO_USB_20 VSS_40 57
311 VSSIO_USB_21 VSS_41 &g
J75| VSSIO_USB_22 VSS_42 &g
215 VSSIO_USB_23 VSS_43 5
K11 VSSIO_UsSB 24 VSS_44 [aEsE
K16 | VSSIO_USB 25 VSS_45 [
Kis | VSSIO_USB_26 VSS_46 [Farzg
N7o | VSSIO_USB_27 VSS_47 [F716
VSSIO_USB_28 VSS_48 [p5
VSS_49 Nz
va VSS 50 12
EFUSE VSS_51 (g
D8 VSS_52
VSSAN_HWM
MI9 | \ssxL vsspL_sys M0
Egé VSSIO_PCIECLK_1 VSSIO_PCIECLK_14 :gg
V22| VSSIO_PCIECLK 2 VSSIO_PCIECLK_15 [~aao7
Voa | VSSIO_PCIECLK_3 VSSIO_PCIECLK_16 Faa53
M26 | VSSIO_PCIECLK_4 VSSIO_PCIECLK_17 [Fag53
57| VSSIO_PCIECLK_5 VSSIO_PCIECLK_18 Fap53
555 VSSIO_PCIECLK_6 VSSIO_PCIECLK_19 [-aA58
556 | VSSIO_PCIECLK_7 VSSIO_PCIECLK_20 [Facsg
50| VSSIO_PCIECLK_8 VSSIO_PCIECLK 21 2
T55| VSSIO_PCIECLK_9 VSSIO_PCIECLK 22 [>T
T57 | VSSIO_PCIECLK_10 VSSIO_PCIECLK_23 /55
Va0 | VSSIO_PCIECLK 11 VSSIO_PCIECLK 24 [-afog
353 VSSIO_PCIECLK_12 VSSIO_PCIECLK 25 [ 57
VSSIO_PCIECLK_13 VSSIO_PCIECLK_26 55
VSSIO_PCIECLK_27

100-CG2293
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LAYOUT NOTE:

AMD recommends limiting SATA traces to
only 1 via. See the Hudson-1 Motherboard
Design Guide (PID 47789) for details.

ueB
SATA C_TX0_P c223 0.01UF SATA_TX0_P AHY PART 2 OF 5 | AH28
{17} SATA_C_TX0_| —_— D TR SATATXO N SATA_TXOP FC_CLK
{17} SATA_C_TX0_| SATAC TXON o S0LF — A1 | SATA_TXON FC_FBCLKOUT éggg
(17} SATA_C_RXO_N SATA_C RX0 N C225 0.01UF SATA_RX0 N AIB L e GP10D FC_FBCLKIN
_C_RX0_ T226__ 9 SATA_RXO_P _
1 (17} SATA_C_RX0_P po——ATAC RXO P 1 Q0LF — AHB J SATA_RXOP FC_OE_L_GPIOD145 :ggzzg
2 SATA C TXL P c227 0.01UF SATA TX1 P AH10 FC_AVD_L_GPIOD146 "AG26
X+ SATA_C_TXLN C228__ 4 0.01UF SATA TXL N ___AJio | SATA_TX1P FCVIE L GPIOD1A8 TAF27
8 3 < SATA_TXIN FC_CE1_L_GPIOD149 AE20
°o — o 0.01UF SATARXLN AGLOY 1A RXIN Fiéchzfli_gg:ggﬁg | aF29
SATA_C_RXL_P C230 9 SATA_RXLP _ _INTZ1_
1 5 — - Q0LF — AF10 § SATA RX1P FC_INT2_GPIOD147 2127
RX-
6 AA%]E%; SATA_TX2P FC_ADQO_GPIOD128 —Qj%
RX+ SATA_TX2N FC_ADQ1_GPIOD129 —Qst
A) FC_ADQ2_GPIOD130 —QHZ "
1 AH% SATA_RX2N FC_ADQ3_GPIOD131 —%23
GND [ SATA_RX2P FC_ADQ4_GPIOD132 _Qst
GND#4 [~ AH FC_ADQ5_GPIOD133 —%22
GND#7 AJE%: SATA_TX3P FC_ADQ6_GPIOD134 —%21
T IS5A00L SATA_TX3N FC_ADQ7_GPIOD135 _Qle
= 5V AG FC_ADQ8_GPIOD136 _Qsz
AF%: SATA_RX3N FC_ADQ9_GPIOD137 —%23
SATA_RX3P FC_ADQ10_GPIOD138 —QF23
Fs AGLY FC_ADQ11_GPIOD139 —QJZ "
AF]>§— SATA_TX4P FC_ADQ12_GPIOD140 _Qst
0805L110SLYR SATA_TX4N FC_ADQ13_GPIOD141 _Qezs
1.1A/6V AT FC_ADQ14_GPIOD142 :gHZG
J5 ~ AH SATA_RX4N FC_ADQ15_GPIOD143
o1 L2y SATA RXaP
2 .
O—& LAYOUT NOTE ] :d% SATA_TX5P W5 FCH FANOUTO
o4 L cos1 . 354 Keep SATA calibration SATA_TX5N FANOUTO_GPIOS2 ["yyg PWML(FANOUTL) {16}
- T00UF FANOUT1_GPIO53 —;;
100F nets very short. AHIZ) saTA_RXEN FANOUT2 GPIOS4 —2——55 PWM2(FANOUT?) {18}
171825-4 139 SATA RX5P -
SATA POWER —_ = 10K FANINO_GPIO56 %/9
R84 - W MoNITOR FANINI_GPIO57 COUNTERI(FANIN1) {18}
'||I 931 ® R85 e Al SATA_CALRP FANIN2_GPIO58 -8 COUNTER2(FANIN2) {18}
i @ SATA_CALN AA1Z - -
AVDD_SATA} SATA_CALRN B6 TEMPINO
HOUSING P/N: 171822-4 %mgmg—gﬁ:gg; A6 TEMPINL
CRIMP AWG 20-26 P/N:170262-4 _
ADLL | SATA_ACT L GPIOST TEMPIN2_GPIO173 ég TEMPINZ
TEMPIN3_TALERT_L_GPIO174 {APU_ALERT# {7}
$ R195 cr
10.0K SERIAL ATA TEMP_COMM
. A3 FCH_VINO =3
VINO_GPIO175 = -
1 APy sara xa VINL_GPIO176 |5 RSKIRS) DESIGN NOTE:
= VIN2_GPIO177 &g FCH VING The HWM features (TEMPIN, VIN) are not
VINS_GPIO178 77 FCH_VINZ supported, but these pins may still be
VIN4_GPIO179 g7 e VING 4 for GPIO funct
VIN5_GPIO180 | B e used for unctions.
VIN6_GBE_STAT3_GPIO181 e VINT
ACLE | sata x2 VIN7_GBE_LED3 GPIO182 |28 =
SPT ROW
{18} SPI_DATAIN Sppll—gﬁlﬁg\'m ég SPI_DI_GPIO164 NC1 1—%227
{18} spl_DATAOUT{é SPTCIK %4 | SPI_DO_GPIO163 NC2 =
{18} SPI_CLK SPT CSF K9 | SPI_CLK_GPI0162
= SPI_CS1_L_GPIO165
RESET# G2 _CSL L
0 ROM_RST_L_GPIO161
R1O4 0o e TEMPINO __ RNI1A 1 8 10K
DNP 100-CG2293 TEMPINT __RN1B 2 7 10K
TEMPIN2 _RNIC 3 6 10K
FCH_VINO _ RN1D 4 5 10K
FCH VIN1  RN2A 1 g 10K
FCH_VIN2  RN2B 3 7 10K
FCH VIN3 __RN2C 3 6 10K 1
FCH_VIN4 ___RN2D 4 5 IOK 1
FCH_VINS ~ RN3A 1 8 10K
FCH_VING  RN3B 2 7 10K
FCH_VIN7 __ RN3C 3 6 10K
ROM MEM Decoupling Caps
+3.3VALW APU or System Fan
c232 C233 LAYOUT NOTE:
+3.3VALW 10UF 0-1uF The FANTACH signal
gt sV was removed to sav{
— space in Layout
® R86 v
q
Re7 1.0K -
R88 1.0K ~
10.0K & 10.0K
R0 co34 R P2 gl\l/IBT4403,215
10.0K 0.1uF N
L
uz ®
SPI_CS# 1 8 R91 ™
SPI_ DATAIN 2 {ch /H\(/)CLS 7RESET# GND FCH_FANOUTO 100 ) 1 Q2 1
= ° i ’ K MMBT3904LT1G
3 e LK E_SPLCLK )
— ~
2 5 SPI_DATAOUT v+ | RED
_ont — szslglec SIG ! D2 - ;| BLACK
= L AaNAN— ol C301 GizmoSphere, Inc.
R92 [ ZHCS350TA —T—22UF — 1500 Kansas Ave., Suite 1C-F
10.0K DF13-2P-1.25DSA | I ¢ Longmont, CC?]80501
LAYOUT NOTE: = 2 R ne FEMALE HOUSING P/N: DF13-25-1.25C WWW g1zmosphere.org
FooTPRINg HESOICE = ELLH Nt S
FOOTPRINT : el
Designed by: Design Title
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DESIGN NOTE:
Designs that strap LPCCLKO high (EC enabled) can only
connect LPCCLKO to an LPC device in the S5 power domain
(or not use it). Failure to do so may result in incorrect strap
capture. PCI clocks can be used as a substitute for LPC clocks
to devices in the SO power domain if needed.

DESIGN NOTE:

Designs that use GPIO 199/200 for GPIO
functions must ensure that they are not driven
at the deassertion of RSMRST#. Failure to do
S0 may result in incorrect strap capture.

+3.3V +3.3VALW
DESIGN NOTE:
STRAP PINS The NL resistors were
e RoS _rerr;)ove(cjlI to save space & R9
10.0K in Dboard. 10.0K
{12} AZ_SDATA OUT X
{13} PCI_CLK1 % DESIGN NOTE:
ﬁg{ PO-oHe & FCH has integrated
{13} PCl:CLK4 < pU”'UpS for GPIO
(13} PG cLko S 199 & 200.
{13}  LPC_CLK1 S
EC_PWM3
{12} FCH_GPIO200
{12} FCH_GPIO199 §< EC_PWM2
¥ R103
¢ R97 ¢ Ro98 e R99 ¢ R100 ¢ RI101 2 512‘}’(2 2.2K
LAYOUT NOTE: 10.0K 10.0K 10.0K 10.0K 10.0K bNP
Overlap common pads for strap
resistors and place on the signal
trace to eliminate stubs. = = = = = = =
AZ_SDOUT PCI_CLK1 PCI_CLK2 PCI_CLK3 PCI_CLK4 LPC_CLKO LPC_CLK1 GPI10200 GPI0199
EC_PWM3 EC _PWM2
PULL
LOW POWER Watchdo DEBUG ; EC -
HIGH ALLOW T 9 STRAP non_Fusion o~ CLKGEN H,H = Reserved
MODE PCIE Gen2 Enabled ENABLE ICLOCK MODE ENABLED
(Not Supported) | DEFAULT | (Not Supported) DEFAULT H.L = SPI ROM (DEFAULT)
PERFORMANCE Watchdog DEBUG FUSION EC LH = LPC ROM
PULL FORCE Timer STRAP DISABLED CLKGEN '
MODE PCIE Genl Disabled DISABLE CLOCK MODE
LOW DISABLED L,L = Reserved
DEFAULT DEFAULT DEFAULT DEFAULT DEFAULT
DEBUG STRAPS
DESIGN NOTE:
The CH has
integrated 15K
pull-ups on
PCI_AD[27:23]
{13} PCI_AD[27.23] K PCI AD27
PCI_AD26
PCI_AD25
PCI_AD24
PCI_AD23
PCI_AD27 PCI_AD26 PCI_AD25 PCI_AD24 PCI_AD23
PULL
USE PCI DISABLE ILA | USE FC USE DEFAULT | DISABLE PCI
HIGH PLL AUTORUN PLL PCIE STRAPS | MEM BOOT
DEFAULT DEFAULT DEFAULT DEFAULT DEFAULT
PULL BYPASS ENABLE ILA | BYPASS FC | USE EEPROM ENABLE PCI
LOW PCI PLL AUTORUN PLL PCIE STRAPS MEM BOOT
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J7

{7} DPO_TX1 P§<
1 A2
{7} DPO_TX1 N i~
! DP07T><37P;< ﬁg
{7} DPO_TX3 N £
{7} DPO_AUX_P§8< ﬁ;
+3.3VALW_FUSE_Hs {7} DP0O_AUX_N AQ
T AL0
73 DPO_HPDLK AT
A
A
A
AL
{13} PCIE_RXO0 % PCIE_RX0_P A16
77— PCIE_RXO_N ALY
{13} PCIE_RX0_ D
PCIE_RX1_P AL9
{13} PC|E7RX1{§< Ri%E
PCIE_RXL_N A20
{13} PCIE_RX1_ ey
SATA C RX0 P (A22
‘%1155}55,?&—8—5?8—,@< SATA C RXO N | A23
- A24

{12} usBP1 X ﬁgg
{12} usBNL K hs
{12} USBP2 o
{12} usBN2 A3D

VIN_ALW_FUSE_HS

—

VIN_ALW

X
1.1A/33V
+3.3VALW
F3
1 2
0805L110SLYR
1.1A/6V

DPO_TX1+ GND8
DPO_TX1- DPO_TX0+
GND DPO_TXO0-
DPO_TX3+ GND9
DPO_TX3- DPO_TX2+
GND2 DPO_TX2-
DPO_AUX+ GND10
DPO_AUX- LVDS_VARY_BL
GND3 LVDS_DIGON
DPO_HPD LVDS_BLON
+3.3V GND11
RSVD (SD/MMC)  RSVD(SD/MMC)_

RSVD_ (SD/MMC) RSVD(SD/MMC)

RSVD__ (SD/MMC) GND12
+3.3V_ PCIE_TX0+
PCIE_RX0+ PCIE_TXO-
PCIE_RXO- GND13
GND4 PCIE_TX1+
PCIE_RX1+ PCIE_TX1-
PCIE_RX1- GND14
GND5 PCIE_CLK+
SATA_RX0+ PCIE_CLK-
SATA_RXO0- GND15
GND6 SATA_TX0+
RSVD(USB_RX+) SATA_TXO-
RSVD(USB_RX-) GND16

GND7 RSVD_(USB_TX+)
USB1_D+ RSVD_(USB_TX-)
USB1_D- GND17
USB2_D+ RESET
USB2_D- GND18
VDC_IN VDCIN2

Bl

B2

B3

DPO_TX0_N {7}

B4

B5

2 DPO_TX0_P {7}

B6

DPO_TX2_P {7}
DPO_TX2 N {7}

B7

B8

B9

22 LVDS_DIGON {7}

B10

LVDS_BLON {7}

B11

12
13
14

B15

LVDS_VARY_BL {7}
>§

B16

PCIE_TX0_P {13}
PCIE_TX0_N{13}

B17

B18

B19

PCIE_TX1_N{13}

B20

B21

PCIE_TX1_P {13
>§ _TX1_P{13}

B22

PCIE_CLK_P{13}
00 PCIE_CLK_N{13}

B23

B24

B25

SATA_C_TXO_N {15}

B26

27
28
29

B30

gsm&c;xoﬁp {15}

B31

B32

 FCH_PCIE_RST# {13,11}
VIN_ALW_FUSE_HS

PCI EXPRESS 64

VIN_ALW_FUSE_HS

+3.3VALW_FUSE_HS

DESIGN NOTE:

PCle lanes can be independent

and connected to two different devices;
or ganged and connected to a single
device.

DESIGN NOTE:

PCIE_RXx_x signals are outputs from the FCH
GPP bridge and should be connected to the
inputs of an external PCle device.

PCIE_TXx_x signalse are inputs to the FCH
GPP bridge and should be connected to the
outputs of an external PCle device.

DESIGN NOTE:

This SATA port supports

port multiplier devices allowing
for multiple SATA drives
connected to this single port.
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J12

GEVENTS5 {12}
i) AA16_GPI063 {12}

< AF20_GPIO55 {12}
AB18 GPlo61 {12}

>§ SPI_CS3 {12}

SPI_CLK {15}

> SPI_DATAIN {15}

SPI_DATAOUT {15}

> AE22_SDAO {12}

>§ DACO {10}
DAC1 {10}

+3.3VALW_FUSE_LS

T

SSYS_RST# {712}

{12} GEVENTO <K ﬁ; GEVENTO# GEVENT1# g%
{12} AD19_GPIO64 A5 GPIO_O GPIO_1 55
{12} AC18_GPIO60 A4 | GPIO_2 GPIO_3 g7
{12} AE19_GPIO59 A5 GPIO_4 GPIO_5 BS
{15} PWM1(FANOUT1) A6 | PWM 1 (FANOUT1) GND4 [gg
{15} COUNTER1(FANIN1) << A7 | Counter 1 (FANIND) SPI_CE# [g7
Ag | GND1 SPI_CLK [gg
{15} PWM2(FANOUT2)> A9 | PWM 2 (FANOUT2) GND5 g5
{15} COUNTER2(FANIN2) (( 210 | Counter 2 (FANIN2) SPI_SO g1g
ALl | GND2 SPI_SI [B11

{12} AD22_SCLO ) SCLO SDAO
VIN_ALW_FUSE_LS AL2 B12
Al3 | GND3 GND6 573
{10} ADCO éé ATa | ADCO DACO (511
{10} ADC1 A15 ] ADC1 DAC1 g5
A6 | VDCIN +3.3V [B16
{712} PWR_BTN# < 217 | SYS_PBTN# SYS_RST# [g17
{12} USBP4 ¥ ATg | USBO_DP GND7 515

{12} usBNg K USBO_DN GND8

PCI EXPRESS 36
+3.3VALW +3.3VALW_FUSE_LS

VIN_ALW

F4
2

Lo

500mA/6V

+

VIN_ALW_FUSE_LS

&ZT

500mA/30V
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VIN_ALW

pr— 1 > 2 1 ~~2

PJ-063BH

30V/I5A
GND

L9

0.88uH/5.5A

Q

Cc277 27! 279
220uF/35V 20UF/35 .0 UF

-

L

LLC 8 .
Iz

I

+APU_VDDIO_SUS

Q3
wly 5VALW @ 3.5A
=l _ci58 sl_c235 1
LOUF T 10UF ¢—5T¢ L_ 1GHL 3 HSVALW
9 Lx1 1 ~~A2 <
; s oLt 2.20H/3.9A
B r—— C139 Cc237 == C392 C393
T 5 10uF 10uF 100UF
VIN_ALW
FDMS9620S =
c239
0.1uF
w0l | e 5V @ 1A
10UF 0.1uF
. us +5
Sg Vin Vout /B%
Vin_ Vout_
VCCAL 2 S
{22} sLP_S3# p——“HON & == Cona
c245 _[FPF1039UCX
O]
LX1 VIN_ALW
3 z =
O [C]
Ll coa7 D3 Q5
Yy 10
Y :T g 2 o 5 ¢ @ 0-1uF e 213 3.3VALW @ 3.5A
al_c121 el
P e 3 vcept Z=10UF “T 10UF ;j L_ Lo F3IVALW
85228383383 X+¢* L = L5
> 0 > z 0 40 24 2
<9 @ BST1 9 LX2 1~y 2
S
L 23 BATS4AWT-TP u 8 GL2 2SS _.Lc394 .-chgs .-|_c253
= PGND2 6
I TZ | 100UF —T~ 100UF | 22UF
2
* 22 GL2
GL2
{12} ALWAYS_ PG (—-— 3 | FDMS9620S
21 Lx2
VCCAL [ 0 oo 255 p
GH2 0.1uF
c257
{712} SDA1<<>>—5 GPIO4/SDA 19 o1uF == 3 3V 2 5A
R104 BsT2 I . @ '
100K (717 > 6] i1 +33V
{7.12} scL1y) GPIOS/SCL veep |18 S9 SHORT_NL A2 AL
3] CCAL B2 xm VVOtJl Bl
n. 'oul
| EnaBLE 17 2 P
259 . BSTS h 4 _veep1 SLP_S8# C2lon & o
4 a @
o o B
01uF 25558, @ BATS4AWT-TP _[FPF1039UCX
0O O 0 0 O I x I ©
< > > > o 0O 4 O -al_  C262
1OUF
xrRP7713ILB-F @[ S| o S 9 I @ 9 VIN_ALW
— —al C261 ==
L - s T
2| 3 o o 0.1uF
2l g 3 - I —
I > 2 o [ =
R Y
2 9 3 il
3 o 1.IVALW @ 4.5A
acas 5T¢ L_ +L.IVALW
a1 1GH3 |_7
9LX3 1~~~ 2,
. s cls 0.88uH/5.5A
1 f——
FDMS9620S 0.1uF 1 lV @ 3A
+1_1V
1
Vout
Vout_ BL
o
1.8V_PG z
= C2ion &
FPF1039UCX
LAYOUT NOTE: b3
Reference ANP-32 from Exar fo
layout requirements associated
with XPR771x regulators. 1=
VIN_ALW

POWER VTT RAM

-‘LC272

271
22UF

1.0UF

+5VALW
R107
10.0
u13
1
5 VIN vout
VCNTL
R108 3 REFEN GND
10.0K ca73
TOUF GND_PAD
2 net
| ne2
NC3
RT9173D

{20} APU_VRM_ENK-

D7
LTST-C190KSKT !

YLw
APU_VRM_EN

+APU_VDDIO_SUS

VIN_ALW
Q
10
VIN_ALW > 1.8V @ 2A
al_coo el _c236 T8
“T 1O0UF 7] 1OUF r L_ 1 GHL +1.8V
e — La
_ 9 XL 1 ~~AAL2
, 8 GLL 2.2uHIB9A ol 397 ol C238
& = 100UF 22UF
coa3 VCCA2 tf’ |
10UF 0.1uF
c246
" fEl_ FDMS9620S =
= LX1, VIN_ALW
| I
at I
o o
T al c250 Q6
o o o of o N o w "ok 10 1.0V 5.5A
vio 8 = 8/ ] 8 KX g 9 2 . .
casL s veope 2= TTTh o 3 % @
220F 85288 g¢%¢% rouR T RnE ey et g E
S 0 > z 0 J4 o0 24 2 YA T
< 8 8 BST1 o 9 LX2_1 2
i GL2 0.88uH/5.5A _.I_c393 ol C254
= DVDD 23 BAT54AWT-TP u 8 Gl2_ 100UF 22UF
PGND2 6 |
1.8V_PG f 5
GPIOL 22 GL2
GL2 -
FDMS9620S =
GPIO2 21 LX2
LX2
R158 SLP_S3# G103 256
220 cH2 -2 GH2 0.1uF
< SDAL 51 GPioaispA 19
BST2
scLL
GPIOS/SCL veeo |18 S10 SHORT_NL
3 CCA:
{12} SLP_S5#)) ENABLE
BsT3 L 2
260 D6 L veep2
o
GND 0.1UF beND g E £ 2 3 BAT54AWT-TP
= §33386 99?2 VIN_ALW
< > > > a 0 4O o0 al_  Cc264 =
1.0UF
= xrP77131LB-F @[ S| I & &8 I @ 8
| c263
iy | | [0.1uF o
o o : = 1
S 3 g = ok APU_VDDIO (1.5V to 1.35V) @4.5A
4 3 8 C56 sl _C266 -
J 3 8 2= {
13 LX3_ 1.0 UF 1.0 UF Tt L_
= 2 — S L8
z
<

{7} APU_VDDIO_FB

LAYOUT NOTE:

APU_VDDIO_FB should be
routed as if a differential signal
for spacing purposes

+MEM_VTT

R109
10.0K

-|||—/.v\/~——s/\/\/—<

.J_C274

22UF

I3

L_C275
[~ 22UF

9 LX3 1~~~ 2

0.88UH/5.5A
7 8 GL3 c399 C400 C268
22UF

..||_‘

6 100UF 100UF
=
FDMS9620S =
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DESIGN NOTE:

This regulator is designed to provide
VDDCR_CPU@11A and VDDCR_NB@10A. If a lower
TDP processor is used, supply capacity may be reduced.

VIN_ALW

|

l C280
+5VALW 1O0UF c28l
+5VALW 1.0 UF
VIN_ALW
T +APU_VDDCR_CPU
R110 ® R112 i L10
10.0K ¢ 4.7 1~~~y 2 o
1.5uH/10A
PR114
47 o
+5\ c282 . R120
, 0.1uF R115 2.2 el C286 c287
— D10 . T 22UF 22UF
- o P Q9 B340A-13-F
+3.3V
C283 22 10 —_ =
TuF I ~ o C284 ® R116 Z X
_— - < ™ <
i}g( - ui4 0.1uF 20K L | s 1 22— c200
. zZ O O Zz — O = * *
+APU_VDDCR_CPU T 9 o S = ASED 9 - 1000PF/50V Any i
2 z 34 =
{12}SB_PWR_GD 2 PGoop & & UGATEO - ShortingBar0603 | | ShoftingBar060
{7} APU_SVD £ SVD ) 35 R118 C285” 0.22UF 8 7
9 R119 {1}  APU_SVC 5 sve i BOOTO 0 1 ° 3 c293 C294 €295
100 {19} APU_VRM_EN 37| ENABLE o 33 2.2 | 5 100UF 22UF 100UF
{7t FCH_APU_PWRGD PWROK PHASEO
0
{7} VDDCCR_APU_FB_HY ® ° LeATED 3L R121 . ISPO ISNO == = =
o coss 15 | yseno 2 FDMS9620S
100PF 16 PGNDO 7
{7} VDDCCR_APU_FB_L » * RTNO —a
R124 255 C289 |,  4700PF ISPO -
® R123 ° I
100 9
TR125 Pk VDDIFO 300 c301 Cc384 c38s
' 10 100UF 100UF 22UF 22UF
FBO I
R127 54.9K 1200PF/50V| (° 292 = = = =
— * e Mb COMP 1 11 1 -ompo ISNO = = = =
€296 || COMP Rléé 4.87K .
| e VWO UGATE1
180pF/50M
+5V C297 ll.lOOOPF SOV[_18 | cen BOOT1
I 17 PHASE1
RTN1
R129 1.0k LGATEL
VDIFF1 PGND1
FB1
COMP1 isp1 |82 1SPO
Vw1
R133 R132 66.5K ; isnp (24—1SNO
o ’ & 5| RBIAS a7
47K 75| OCSET UGATE_NB |35
COMP_NB BOOT1_NB |33
7 €302 R134 PHASE_NB 33
] LGATE_NB 40
44.2K PGND_NB
1200PF/50V 46 a) - R136 20K
—W
22| FB_NB < OCSET_NB |73
C304 || 33PF FSET_NB | VSEN_NB 75
.._.|| 2 RTN_NB
o
ISL6265AHRTZ 2
R138 o )
28K C306 LAYOUT NOTE:
1000PF/50V BOTTOM PAD VIN_ALW
CONNECT TO GND
THROUGH 6 VIAS P ®
R130 oL coos c299
A 1.0 UF ToUF
L oA e Q11
10
22 ® Ri31 2 — =
20K | 3 -
1 4
_ B — 521 SHORT_NL o
OFS/VFIXEN | proop SVI VEIX PHASE NB 9
=HD 0 0 X R135 €303 0.22UF
= O 8 | o 7
— )4 )4 " E— = F 2.2 il '| 6
— 5
+5V X 0 X 137 0
FDMS9620S
Motal VID Codes LAYOUT NOTE:
4t E:4Y1] TICEUE NO PART TO PLACE csos || 10PF L L11 +APU VDDCR NB
5 0 T 1 . = - 1~y 2
1.5uH/10A
0 1 1.0 R139 100
T ] 0. .
_al 307 C40 C308 C276
- 1 o-e R140 100 T 22UF T22UF Tlooup 100UF
L)
L1
VFIXEN VID Codea = GizmoSphere, Inc.
R4 0 1500 Kansas Ave., Suite 1C-F
g\-._. .:-\-5 EIE 1.1E Longmont, CO 80501
F ® DPVDDCR_NB_FB_H n www.gizmosphere.org
0 [} 1.4
0
U 1 Tz R142 AN DHVDDCR_NB_FB_L !
1 ] 1.0 Designed by: Design Title
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5 4 3

-

+APU_VDDIO_SUS

PULL UP TO VTT

+APU_VDDIO_SUS

€309 al_C310 c311 c312 c313 c314 c315 C316 _J_caee o +MEM_VTT
0.22uF T 0.22uF "] 0.22uF ~| 0.22uF "] 0.22uF "] 0.22uF "] 0.22uF "] 0.22uF o_gzup—l_ T

SDRAMO Decoupling Caps

MEM_ADDO R76 o 150
J_ ~MEM_ADI
- ~_MEM_ADI

p=|

g

999

S =

[0 (o

S

1S

H&

3

& [

8[8

o

Q

®

IS

(9]

8

®

&

o

Q

®

5

o

Q

8

E
°0

Q

8

R
o0

8

8

3
° 0

8

8

3
o0

Q

8

3
[=Ne}

8

&

8

SDRAM2 Decoupling Caps

~—MEM_ADDIO

MEM_ADD8 RI77 150 |
+APU7V1D_DI07SUS R178 o150

V. R180 o150
~—MEM_ADDT. f
MEM_DATA(16.31] — o282 e 250
e 3> MEM_DATA[16..31] {8 T R1 150
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+5VALW

I
1 2 +5V_FUSE_USB_5_6_ _ _
0805L110SLYR
1.1A/6V
C355 c388 C357
10uF 100UF 10uF
744231091 B =
T3 1 2 .
{12} USBN5 (())m—‘ SBD5- 3 88 7 SE06 | vw <> usBNe {12}
SBD5+ 5 00 6 SBD6+ T4
Z; 00 80 744231091
0o = N
{12USBP5 <<>>—m— = 1301001101 > useps {12}
LAYOUT NOTE:
Eliminate PIN9 in the PCB footprint.
+5V_FUSE_USB_5 6
u19
€350 5 5
0.1uF SBDE- 6 K i J_
GND
= SBD5+ 4 =
LAYOUT NOTE:
SBD6-_3 Place ESD protection diodes directly
SBD6+ 1 on signal traces to eliminate stubs.
RCLAMP0504S.TCT
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LAYOUT NOTE:
Place ESD protection diodes directly
on signal traces to eliminate stubs.

u21
o A4 RCLAMPO0504S.TCT
RCLAMPO0504S.TCT
+5V

+5V

F7
0805L110SLYR
1.1A76V

{7} APU_DAC_SCL

{7} APU_DAC_SDA

The FT1 DDC/AUX
pins are 5V tolerant.

{7} APU_HSYNC'}

LAYOUT NOTE:
Check footprint
TSSOP5

{7} APU_VSYNC >
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1 oE vee 2
2 | 5N C364
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DNP
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u23
L16e  wvec P2
2 | oIN C365
0.1uF
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A 4
+5V [Te] (e} ™ -
0|0 -
c351 B19
47uF 220 OHM_2A
C352
0.47uF GND
LAYOUT NOTE: LAYOUT NOTE: L =
See the FT1 Motherboard Design Guide (PID 45339) for detailed Place filter inductors at 90 -
impedance requirements for each section of the VGA routing. degrees from each other to
reduce inductive cross—talk.:l
+5V
J10
9
131 2 16nH/560mA L141 A~~~ 2 16nH/560mA R_FILTER 1|tV
® R157 g{ P veA R & 151 i 2 TONFTS60MA 1161 i 2 16nHIB60MA G_FILTER P A
4.7K 7 APUVGA B S E171 ~~y~_216nH/560Mm L181 v~ 2 16nH{560mA B_FILTER 3¢
i et
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13 DDC DAT
T2 HSYNC
5 VSYNC
&) VSS_HSYNC
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q 107 VSS_B
® R162 @ R163 ¢ Rl164 C359 5pF/50V R VSS_VSYNC
150 150 150 0362- — =5 200-015-263R001
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¢ TenD =
= DESIGN NOTE:
Typical displays will pull-up DDC lines to 5V as long as they are
powered. This will result in leakage through the on-board pull-ups
v DESIGN NOTE: and protection diodes to the +5V rail in S5/S3 states. The leakage is
= The Pl filter design shown here for the undesireable but has not shown to cause any functional issues. A
RGB signals has been updated to meet diode may be used to block leakage from the display connections but
® R165 the VESA VSIS v1r2 specification. will limit ESD immunity. This is a design trade-off.
4.7K
DESIGN NOTE:

16

17 GND
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