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DIMM 1 

CH-A 
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MEM_MA_CLK_H0/L0 

MEM_MA_CLK_H1/L1 

DIMM 3 

CH-B 

 

B 

 

MEM_MB_CLK_H0/L0 

MEM_MB_CLK_H1/L1 
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CPU(RSVD) and XDP 

CPU(BCLK) 

PCIE_X16 SLOT 

D D 

PCIE_X1 SLOT 

PCIE_X1 SLOT 

GBLAN 

NEC USB3.0 

PCH_XDP 

SIO 

1 

2 

C C 

B B 

A A 
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MSI 

  

X'TAL 

25 MHz 

 

 

PCH 
 

 
CKOUT_ITPXDP 

 

DMI(100M) GEN2 
 

 

PCIECLK(100M) GEN2 

PCICLK_LOOP 

 

 

PCIECLK(100M) GEN2 

 

PCIECLK(100M) GEN2 

 

PCIECLK(100M) GEN2 

 

PCIECLK(100M) GEN2 

 

PCIECLK(100M) GEN2 

 

PCICLK(33M) 
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SKT_H2_C??RB CPU1E 

BALLMAP_REV = 1.4 

CK_PE_DMI_DP 
CK_PE_DMI_DN 

VTT_SELECT 
CPU_SA_VID 

W2 P33 15 CK_PE_DMI_DP BCLK_0 
BCLK#_0 

V _SELECT 
VCCSA_VID 

VCCSA_SENSE 

VTT_SELECT 
CPU_SA_VID 

31 
32 

D W1 P34 D 
15 CK_PE_DMI_DN 

T2 CPU_SA_SENSE 
CPU_SA_SENSE 32 

SCLK 
SDIO 

R7 
44.2R1%0402 

C37 33 
33 

SCLK 
SDIO 

VIDSCLK 
VIDSOUT 
VIDALERT# 

CPU_VCC_SENSE 
CPU_VSS_SENSE 

B37 A36 CPU_VCC_SENSE 33 
CPU_VSS_SENSE 33 

VCC_SENSE 
VSS_SENSE 

H_VIDALERT#       A37 B36 33 H_VIDALERT# 

R13  X_100R1%0402 

J40 

CPU_VTT_SENSE 
CPU_VTT_SENSE_RTN 

AB4 
VCCIO_SENSE 
VSSIO_SENSE 

 

VCCAXG_SENSE 
VSSAXG_SENSE 

CPU_VTT_SENSE 31 
CPU_VTT_SENSE_RTN 31 

H_PWRGD AB3 18,35 H_PWRGD 
18 MEM_PWRGD 

UNCOREPWRGOOD 
SM_DRAMPWROK 
RESET# 

MEM_PWRGD 
CPURST# 

AJ19 
CPU_GFX_VCC_SENSE 
CPU_GFX_VSS_SENSE 

CPU_VTT F36 L32 TP5 

TP6 M32 
PM_SYNC 
H_PECI 

H_PWRGD R110  X_51R0402 E38 17 PM_SYNC 
17,21 H_PECI 

PM_SYNC 
PECI 
CATERR# 
PROCHOT# 
THERMTRIP# 
 

SKTOCC# 
PROC_SEL 

CPU_TDO 
CPU_TDI 

9  1KR0402 J35 L39 CPU_TDO 35 
CPU_TDI 35 
CPU_TCK 35 
CPU_TMS 35 
CPU_TRST# 35 
XDP_CPU_PRDY# 35 
XDP_CPU_PREQ# 35 

TDO 
TDI 

TCK 
TMS 

TRST# 
PRDY# 
PREQ# 

DBR# 
RSVD_001 
RSVD_002 

VCC_DDR H_CATERR# 
H_PROCHOT# 

E37 L40 
CPU_TCK 
CPU_TMS 

H34 M40 
H_THERMTRIP# CPU_VTT G35 L38 17 H_THERMTRIP# 

CPU_TRST# 
XDP_CPU_PRDY# 

J39 
R612 TP_SKTOCC# H_PECI R121 X_1KR0402 AJ33 K38 

NVR_CLE R136 
R135 

4.7KR0402 
2.2KR0402 

XDP_CPU_PREQ# 
FP_RST# 

100R1%0402 K32 K40 20 NVR_CLE VCC5 E39 VCC1_8 FP_RST# 

CK_ITP_CLKINP 

18,21,29,34,35 
SM_VREF CK_ITP_CLKINP_R R105 

CK_ITP_CLKINN_R R114 
X_0R0402 
X_0R0402 

AJ22 C40 
SM_VREF C0.1U16Y/4 C62 VTT_SELECT R137 

R138 
10KR0402 
4.7KR0402 

D40 CK_ITP_CLKINP 15 
CK_ITP_CLKINN 15 

R611 CK_ITP_CLKINN 
35 H_MCP_CFG0 

X_1KR0402 
C474 

R127 H_MCP_CFG0 XDP_CPU_BPM_N0 
XDP_CPU_BPM_N1 

H36 H40 
CFG_0 BPM#_0 XDP_CPU_BPM_N0 35 

XDP_CPU_BPM_N1 35 
XDP_CPU_BPM_N2 35 
XDP_CPU_BPM_N3 35 
XDP_CPU_BPM_N4 35 
XDP_CPU_BPM_N5 35 
XDP_CPU_BPM_N6 35 

XDP_CPU_BPM_N7 35 

100R1%0402 C0.1U16Y/4 X_1KR0402 
X_1KR0402 

R151 
R119 

H_MCP_CFG1 
H_MCP_CFG2 

J36 H38 
CFG_1 BPM#_1 XDP_CPU_BPM_N2 

XDP_CPU_BPM_N3 
CPU_TCK 
CPU_TRST# 

R11  
R9  

51R0402 J37 G38 
CFG_2 BPM#_2 X_1KR0402 

X_1KR0402 
R152 
R123 

H_MCP_CFG3 
H_MCP_CFG4 

K36 G40 
CFG_3 BPM#_3 

L36 G39 XDP_CPU_BPM_N4 
XDP_CPU_BPM_N5 

CPU_SA_VID R219 C C CFG_4 BPM#_4 X_1KR0402 
X_1KR0402 

R124 
R145 

H_MCP_CFG5 
H_MCP_CFG6 

N35 F38 CFG_5 BPM#_5 XDP_CPU_BPM_N6 
XDP_CPU_BPM_N7 

H_PWRGD C54 X_ L37 E40 
CFG_6 BPM#_6 X_1KR0402 

X_1KR0402 
R142 
R128 

H_MCP_CFG7 
H_MCP_CFG8 

M36 F40 CFG_7 BPM#_7 
J38 

CFG_8 X_1KR0402 
X_1KR0402 

R140 
R130 

H_MCP_CFG9 
H_MCP_CFG10 

L35 CFG_9 
M38 B39 CFG_10 RSVD_024 X_1KR0402 

X_1KR0402 
R139 
R129 

H_MCP_CFG11 
H_MCP_CFG12 

N36 J33 
CFG_11 RSVD_030 CPU_VTT N38 L34 CFG_12 RSVD_037 X_1KR0402 

X_1KR0402 
R141 
R134 

H_MCP_CFG13 
H_MCP_CFG14 

N39 L33 
CFG_13 RSVD_036 CPU_TMS 

CPU_TDI 
R5  
R12  

51R0402 
51R0402 

N37 K34 
CFG_14 RSVD_033 X_1KR0402 

X_1KR0402 
R122 
R118 

H_MCP_CFG15 
H_MCP_CFG16 

N40 
CFG_15 CPU_TDO 

PM_SYNC 
R27  
R112 

51R0402 
X_51R0402 

G37 N33 
CFG_16 RSVD_040 X_1KR0402 R113 H_MCP_CFG17 G36 M34 
CFG_17 RSVD_039 CPURST# 

H_CATERR# 
R146 
R106 

X_51R0402 
X_1K/4 

XDP_CPU_PRDY# R149 X_51R0402 AT14 
 

AY3 

AV1 
RSVD_016 RSVD_018 

RSVD_020 
AW2 

CPU_VTT SCLK 
SDIO 

R108 
R107 

X_90.9/1/4 
110/1/4 RSVD_023 

L9 
RSVD_038 
RSVD_032 
RSVD_034 

H_VIDALERT# 
H_THERMTRIP# 

R6 
R120 

75/1/4 
51R0402 

H7 
H8 

J9 
RSVD_028 
RSVD_029 

K9 
H_PROCHOT# R147 51R0402 

R150 

1KR0402 L31 
RSVD_035 

J31 
K31 

RSVD_050 
RSVD_053 

B B 
CPU_VTT AD34 

AD35 
RSVD_051 
RSVD_052 

H_PROCHOT# SIO_TRIP# C  E SIO_TRIP# 21 

3VSB 
Q21 R133 

X_150R0402 2N3904 

5 OF 11 R126 
X_10KR0402 

CPURST# 35 
SKT_H2_CRB/ILM 

REV = 1 
? 

B  
Q19 
X_2N3904 

PLTRST# R117 X_10KR0402 B  18,21,24,35 PLTRST# 
Q17 
X_2N3904 

PLTRST# R143 1.3K/4/1 CPURST# 

C61 R144 
X_C100p50N/4 665R/4/1 

A A 

MICRO-STAR INT'L CO.,  

MS-7707 

 Description Size 
Custom 

Rev 
1.0 CPU-CLK/Control/MISC 

Date: Tuesday, August 24, 2010 Sheet 6 of 38 
5 4 3 2 1 

 

 
B

 
 

E
 

C
 

 
 

 
 

E
 

C
 

 
 

 
 

   

  

  

  

   

 

   
 MSI 

  

    

 

CPURST# 

 

 

 

 

51R0402 
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C180p50N0402 
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12 MEM_MB_DATA[63..0] 

? 

SKT_H2_CRB CPU1B 

BALLMAP_REV = 1.4 
? 

SKT_H2_CRB 

MEM_MB_ADD0 
MEM_MB_ADD1 
MEM_MB_ADD2 
MEM_MB_ADD3 
MEM_MB_ADD4 
MEM_MB_ADD5 
MEM_MB_ADD6 
MEM_MB_ADD7 
MEM_MB_ADD8 
MEM_MB_ADD9 
MEM_MB_ADD10 
MEM_MB_ADD11 
MEM_MB_ADD12 
MEM_MB_ADD13 
MEM_MB_ADD14 
MEM_MB_ADD15 

AG7 MEM_MB_DATA0 

AG8 MEM_MB_DATA1 

AK24 
AM20 
AM19 
AK18 
AP19 
AP18 
AM18 
AL18 
AN18 
AY17 
AN23 
AU17 
AT18 
AR26 
AY16 
AV16 

12 MEM_MB_ADD[15..0] SB_MA_0 
SB_MA_1 
SB_MA_2 
SB_MA_3 
SB_MA_4 
SB_MA_5 
SB_MA_6 
SB_MA_7 
SB_MA_8 
SB_MA_9 
SB_MA_10 
SB_MA_11 
SB_MA_12 
SB_MA_13 
SB_MA_14 
SB_MA_15 

SB_DQ_0 
SB_DQ_1 
SB_DQ_2 
SB_DQ_3 
SB_DQ_4 
SB_DQ_5 
SB_DQ_6 
SB_DQ_7 
SB_DQ_8 
SB_DQ_9 

SB_DQ_10 
SB_DQ_11 
SB_DQ_12 
SB_DQ_13 
SB_DQ_14 
SB_DQ_15 
SB_DQ_16 
SB_DQ_17 
SB_DQ_18 
SB_DQ_19 
SB_DQ_20 
SB_DQ_21 
SB_DQ_22 
SB_DQ_23 
SB_DQ_24 
SB_DQ_25 
SB_DQ_26 
SB_DQ_27 
SB_DQ_28 
SB_DQ_29 
SB_DQ_30 
SB_DQ_31 
SB_DQ_32 
SB_DQ_33 
SB_DQ_34 
SB_DQ_35 
SB_DQ_36 
SB_DQ_37 
SB_DQ_38 
SB_DQ_39 
SB_DQ_40 
SB_DQ_41 
SB_DQ_42 
SB_DQ_43 
SB_DQ_44 
SB_DQ_45 
SB_DQ_46 
SB_DQ_47 
SB_DQ_48 
SB_DQ_49 
SB_DQ_50 
SB_DQ_51 
SB_DQ_52 
SB_DQ_53 
SB_DQ_54 
SB_DQ_55 
SB_DQ_56 
SB_DQ_57 
SB_DQ_58 
SB_DQ_59 
SB_DQ_60 
SB_DQ_61 
SB_DQ_62 
SB_DQ_63 

CPU1A MEM_MB_DATA2 AJ9 
AJ8 MEM_MB_DATA3 

MEM_MA_DATA[63..0] 11 
AG5 MEM_MB_DATA4 

AG6 MEM_MB_DATA5 
BALLMAP_REV = 1.4 

D MEM_MA_ADD0 
MEM_MA_ADD1 
MEM_MA_ADD2 
MEM_MA_ADD3 
MEM_MA_ADD4 
MEM_MA_ADD5 
MEM_MA_ADD6 
MEM_MA_ADD7 
MEM_MA_ADD8 
MEM_MA_ADD9 
MEM_MA_ADD10 
MEM_MA_ADD11 
MEM_MA_ADD12 
MEM_MA_ADD13 
MEM_MA_ADD14 
MEM_MA_ADD15 

MEM_MA_DATA0 D AV27 
AY24 
AW24 
AW23 
AV23 
AT24 
AT23 
AU22 
AV22 
AT22 
AV28 
AU21 
AT21 
AW32 
AU20 
AT20 

AJ3 11 MEM_MA_ADD[15..0] SA_MA_0 
SA_MA_1 
SA_MA_2 
SA_MA_3 
SA_MA_4 
SA_MA_5 
SA_MA_6 
SA_MA_7 
SA_MA_8 
SA_MA_9 
SA_MA_10 
SA_MA_11 
SA_MA_12 
SA_MA_13 
SA_MA_14 
SA_MA_15 

SA_DQ_0 
SA_DQ_1 
SA_DQ_2 
SA_DQ_3 
SA_DQ_4 
SA_DQ_5 
SA_DQ_6 
SA_DQ_7 
SA_DQ_8 
SA_DQ_9 

SA_DQ_10 
SA_DQ_11 
SA_DQ_12 
SA_DQ_13 
SA_DQ_14 
SA_DQ_15 
SA_DQ_16 
SA_DQ_17 
SA_DQ_18 
SA_DQ_19 
SA_DQ_20 
SA_DQ_21 
SA_DQ_22 
SA_DQ_23 
SA_DQ_24 
SA_DQ_25 
SA_DQ_26 
SA_DQ_27 
SA_DQ_28 
SA_DQ_29 
SA_DQ_30 
SA_DQ_31 
SA_DQ_32 
SA_DQ_33 
SA_DQ_34 
SA_DQ_35 
SA_DQ_36 
SA_DQ_37 
SA_DQ_38 
SA_DQ_39 
SA_DQ_40 
SA_DQ_41 
SA_DQ_42 
SA_DQ_43 
SA_DQ_44 
SA_DQ_45 
SA_DQ_46 
SA_DQ_47 
SA_DQ_48 
SA_DQ_49 
SA_DQ_50 
SA_DQ_51 
SA_DQ_52 
SA_DQ_53 
SA_DQ_54 
SA_DQ_55 
SA_DQ_56 
SA_DQ_57 
SA_DQ_58 
SA_DQ_59 
SA_DQ_60 
SA_DQ_61 
SA_DQ_62 
SA_DQ_63 

MEM_MA_DATA1 MEM_MB_DATA6 
MEM_MB_DATA7 

AJ4 AJ6 
AL3 MEM_MA_DATA2 

AL4 MEM_MA_DATA3 

AJ7 
AL7 MEM_MB_DATA13 

MEM_MA_DATA4 
MEM_MA_DATA5 

AM7 MEM_MB_DATA9 

AM10 MEM_MB_DATA11 

AL10 MEM_MB_DATA15 

AL6 MEM_MB_DATA12 

AM6 MEM_MB_DATA8 

AL9 MEM_MB_DATA14 

AM9 MEM_MB_DATA10 

AP7 MEM_MB_DATA16 

AR7 MEM_MB_DATA17 

AP10 MEM_MB_DATA18 

AR10 MEM_MB_DATA19 

AP6 MEM_MB_DATA20 

AR6 MEM_MB_DATA21 

AP9 MEM_MB_DATA22 

AR9 MEM_MB_DATA23 

AM12MEM_MB_DATA24 

AM13MEM_MB_DATA25 

AR13 MEM_MB_DATA26 

AP13 MEM_MB_DATA27 

AL12 MEM_MB_DATA28 

AL13 MEM_MB_DATA29 

AR12 MEM_MB_DATA30 

AP12 MEM_MB_DATA31 

AR28 MEM_MB_DATA32 

AR29 MEM_MB_DATA33 

AL28 MEM_MB_DATA34 

AL29 MEM_MB_DATA35 

AP28 MEM_MB_DATA36 

AP29 MEM_MB_DATA37 

AM28MEM_MB_DATA38 

AM29MEM_MB_DATA39 

AP32 MEM_MB_DATA40 

AP31 MEM_MB_DATA41 

AP35 MEM_MB_DATA42 

AP34 MEM_MB_DATA43 

AR32 MEM_MB_DATA44 

AR31 MEM_MB_DATA45 

AR35 MEM_MB_DATA46 

AR34 MEM_MB_DATA47 

AM32MEM_MB_DATA48 

AM31 MEM_MB_DATA52 

AL35 MEM_MB_DATA55 

AL32 MEM_MB_DATA51 

AM34 MEM_MB_DATA54 

AL31 MEM_MB_DATA49 

AM35 MEM_MB_DATA53 

AL34 MEM_MB_DATA50 

AH35 MEM_MB_DATA56 

AH34 MEM_MB_DATA57 

AE34 MEM_MB_DATA58 

AE35 MEM_MB_DATA59 

AJ35 MEM_MB_DATA60 

AJ34 MEM_MB_DATA61 AF33 MEM_MB_DATA62 
AF35 MEM_MB_DATA63 

AJ2 
AJ1 
AL2 MEM_MA_DATA6 

AL1 MEM_MA_DATA7 

AN1 MEM_MA_DATA8 
AN4 MEM_MA_DATA9 

AR3 MEM_MA_DATA10 

AR4 MEM_MA_DATA11 

AN2 MEM_MA_DATA12 

AN3 MEM_MA_DATA13 

AR2 MEM_MA_DATA14 

AR1 MEM_MA_DATA15 

AV2 MEM_MA_DATA16 

AW3 MEM_MA_DATA17 

AV5 MEM_MA_DATA18 

AW5 MEM_MA_DATA19 

AU2 MEM_MA_DATA20 

AU3 MEM_MA_DATA21 

AU5 MEM_MA_DATA22 

AY5 MEM_MA_DATA23 

AY7 MEM_MA_DATA24 

AU7 MEM_MA_DATA25 

AV9 MEM_MA_DATA26 

AU9 MEM_MA_DATA27 

AV7 MEM_MA_DATA28 

AW7 MEM_MA_DATA29 

AW9 MEM_MA_DATA30 

AY9 MEM_MA_DATA31 

AU35 MEM_MA_DATA32 

AW37MEM_MA_DATA33 

AU39 MEM_MA_DATA34 

AU36 MEM_MA_DATA35 

AW35MEM_MA_DATA36 

AY36 MEM_MA_DATA37 

AU38 MEM_MA_DATA38 

AU37 MEM_MA_DATA39 

AR40 MEM_MA_DATA40 

AR37 MEM_MA_DATA41 

AN38 MEM_MA_DATA42 

AN37 MEM_MA_DATA43 

AR39 MEM_MA_DATA44 

AR38 MEM_MA_DATA45 

AN39 MEM_MA_DATA46 

AN40 MEM_MA_DATA47 

AL40 MEM_MA_DATA48 

AL37 MEM_MA_DATA49 

AJ38 MEM_MA_DATA50 

AJ37 MEM_MA_DATA51 

AL39 MEM_MA_DATA52 

AL38 MEM_MA_DATA53 

AJ39 MEM_MA_DATA54 

AJ40 MEM_MA_DATA55 

AG40 MEM_MA_DATA56 

AG37 MEM_MA_DATA57 

AE38 MEM_MA_DATA58 

AE37 MEM_MA_DATA59 

AG39 MEM_MA_DATA60 

AG38 MEM_MA_DATA61 AE39 MEM_MA_DATA62 
AE40 MEM_MA_DATA63 

MEM_MB_WE_L 
MEM_MB_CAS_L 
MEM_MB_RAS_L 

AR25 
AK25 
AP24 

 
AP23 
AM24 
AW17 

12 MEM_MB_WE_L 
12 MEM_MB_CAS_L 
12 MEM_MB_RAS_L 

SB_WE# 
SB_CAS# 
SB_RAS# 
 
SB_BS_0 
SB_BS_1 
SB_BS_2 

MEM_MB_BANK0 
MEM_MB_BANK1 
MEM_MB_BANK2 

12 MEM_MB_BANK0 
12 MEM_MB_BANK1 
12 MEM_MB_BANK2 

MEM_MA_WE_L 
MEM_MA_CAS_L 
MEM_MA_RAS_L 

AW29 
AV30 
AU28 

 
AY29 
AW28 
AV20 

11 MEM_MA_WE_L 
11 MEM_MA_CAS_L 
11 MEM_MA_RAS_L 

SA_WE# 
SA_CAS# 
SA_RAS# 
 
SA_BS_0 
SA_BS_1 
SA_BS_2 

MEM_MA_BANK0 
MEM_MA_BANK1 
MEM_MA_BANK2 

MEM_MB_CS_L0 
MEM_MB_CS_L1 

AN25 11 MEM_MA_BANK0 
11 MEM_MA_BANK1 
11 MEM_MA_BANK2 

12 MEM_MB_CS_L0 
12 MEM_MB_CS_L1 

SB_CS#_0 
SB_CS#_1 
SB_CS#_2 
SB_CS#_3 
 
SB_CKE_0 
SB_CKE_1 
SB_CKE_2 
SB_CKE_3 
 
SB_ODT_0 
SB_ODT_1 
SB_ODT_2 
SB_ODT_3 

AN26 
MEM_MB_CS_L2 
MEM_MB_CS_L3 

AL25 
AT26 

MEM_MA_CS_L0 MEM_MB_CKE0 
MEM_MB_CKE1 

AU29 AU16 11 MEM_MA_CS_L0 
11 MEM_MA_CS_L1 

SA_CS#_0 
SA_CS#_1 
SA_CS#_2 
SA_CS#_3 
 
SA_CKE_0 
SA_CKE_1 
SA_CKE_2 
SA_CKE_3 

12 MEM_MB_CKE0 
12 MEM_MB_CKE1 

MEM_MA_CS_L1 AV32 
MEM_MA_CS_L2 

AY15 
MEM_MB_CKE2 
MEM_MB_CKE3 

AW30 
MEM_MA_CS_L3 

AW15 C C 

AU33 AV15 

MEM_MA_CKE0 
MEM_MA_CKE1 

MEM_MB_ODT0 
MEM_MB_ODT1 

AV19 AL26 11 MEM_MA_CKE0 
11 MEM_MA_CKE1 

12 MEM_MB_ODT0 
12 MEM_MB_ODT1 AT19 AP26 

MEM_MA_CKE2 
MEM_MA_CKE3 

MEM_MB_ODT2 
MEM_MB_ODT3 

AU18 AM26 
AV18 AK26 

MEM_MA_ODT0 
MEM_MA_ODT1 

AV31 11 MEM_MA_ODT0 
11 MEM_MA_ODT1 

SA_ODT_0 
SA_ODT_1 
SA_ODT_2 
SA_ODT_3 

AU32 
MEM_MA_ODT2 
MEM_MA_ODT3 

AU30 
AW33 MEM_MB_CLK_H0 

MEM_MB_CLK_L0 
AL21 12 MEM_MB_CLK_H0 

12 MEM_MB_CLK_L0 
12 MEM_MB_CLK_H1 
12 MEM_MB_CLK_L1 

SB_CK_0 
SB_CK#_0 
SB_CK_1 
SB_CK#_1 
SB_CK_2 
SB_CK#_2 
SB_CK_3 
SB_CK#_3 

AL22 
MEM_MB_CLK_H1 
MEM_MB_CLK_L1 

AL20 
AK20 

MEM_MB_CLK_H2 
MEM_MB_CLK_L2 

AL23 
MEM_MA_CLK_H0 
MEM_MA_CLK_L0 

AY25 AM22 11 MEM_MA_CLK_H0 
11 MEM_MA_CLK_L0 
11 MEM_MA_CLK_H1 
11 MEM_MA_CLK_L1 

SA_CK_0 
SA_CK#_0 
SA_CK_1 
SA_CK#_1 
SA_CK_2 
SA_CK#_2 
SA_CK_3 
SA_CK#_3 

MEM_MB_CLK_H3 
MEM_MB_CLK_L3 

AW25 AP21 
MEM_MA_CLK_H1 AU24 AN21 
MEM_MA_CLK_L1 AU25 

MEM_MA_CLK_H2 AW27 
MEM_MA_CLK_L2 AY27 
MEM_MA_CLK_H3 AV26 
MEM_MA_CLK_L3 AW26 

  DDR3_RST 
R194  0/4 

AW18 11,12 DDR3_DRAMRST# SM_DRAMRST# 

B B 
C152 

X_C0.1u16X/4 

AH7 MEM_MB_DQS_H0 

AM8 MEM_MB_DQS_H1 

AR8 MEM_MB_DQS_H2 

AN13 MEM_MB_DQS_H3 

AN29 MEM_MB_DQS_H4 

AP33 MEM_MB_DQS_H5 

AL33 MEM_MB_DQS_H6 

AG35 MEM_MB_DQS_H7 

AH6 MEM_MB_DQS_L0 

AL8 MEM_MB_DQS_L1 

AP8 MEM_MB_DQS_L2 

AN12 MEM_MB_DQS_L3 

AN28 MEM_MB_DQS_L4 

AR33 MEM_MB_DQS_L5 

AM33 MEM_MB_DQS_L6 

AG34 MEM_MB_DQS_L7 

AN16 
AN15 

SB_DQS_8 
SB_DQS#_8 

SB_DQS_0 
SB_DQS_1 
SB_DQS_2 
SB_DQS_3 
SB_DQS_4 
SB_DQS_5 
SB_DQS_6 
SB_DQS_7 

MEM_MB_DQS_H0 12 
MEM_MB_DQS_H1 12 
MEM_MB_DQS_H2 12 
MEM_MB_DQS_H3 12 
MEM_MB_DQS_H4 12 
MEM_MB_DQS_H5 12 
MEM_MB_DQS_H6 12 

MEM_MB_DQS_H7 12 

AL16 
AM16 
AP16 
AR16 
AL15 
AM15 
AR15 
AP15 

SB_ECC_CB_0 
SB_ECC_CB_1 
SB_ECC_CB_2 
SB_ECC_CB_3 
SB_ECC_CB_4 
SB_ECC_CB_5 
SB_ECC_CB_6 
SB_ECC_CB_7 

AK3 MEM_MA_DQS_H0 

AP3 MEM_MA_DQS_H1 

AW4 MEM_MA_DQS_H2 

AV8 MEM_MA_DQS_H3 

AV37 MEM_MA_DQS_H4 

AP38 MEM_MA_DQS_H5 

AK38 MEM_MA_DQS_H6 

AF38 MEM_MA_DQS_H7 

AV13 
AV12 

SA_DQS_8 
SA_DQS#_8 

SA_DQS_0 
SA_DQS_1 
SA_DQS_2 
SA_DQS_3 
SA_DQS_4 
SA_DQS_5 
SA_DQS_6 
SA_DQS_7 

MEM_MA_DQS_H0 11 
MEM_MA_DQS_H1 11 
MEM_MA_DQS_H2 11 
MEM_MA_DQS_H3 11 
MEM_MA_DQS_H4 11 
MEM_MA_DQS_H5 11 
MEM_MA_DQS_H6 11 

MEM_MA_DQS_H7 11 

AU12 
AU14 
AW13 
AY13 
AU13 
AU11 
AY12 
AW12 

SA_ECC_CB_0 
SA_ECC_CB_1 
SA_ECC_CB_2 
SA_ECC_CB_3 
SA_ECC_CB_4 
SA_ECC_CB_5 
SA_ECC_CB_6 
SA_ECC_CB_7 

MEM_MB_DQS_L0 12 
MEM_MB_DQS_L1 12 
MEM_MB_DQS_L2 12 
MEM_MB_DQS_L3 12 
MEM_MB_DQS_L4 12 
MEM_MB_DQS_L5 12 
MEM_MB_DQS_L6 12 
MEM_MB_DQS_L7 12 

SB_DQS#_0 
SB_DQS#_1 
SB_DQS#_2 
SB_DQS#_3 
SB_DQS#_4 
SB_DQS#_5 
SB_DQS#_6 
SB_DQS#_7 

DDR_1 MEM_MA_DQS_L0 AK2 
MEM_MA_DQS_L1 

MEM_MA_DQS_L0 11 
MEM_MA_DQS_L1 11 
MEM_MA_DQS_L2 11 
MEM_MA_DQS_L3 11 
MEM_MA_DQS_L4 11 
MEM_MA_DQS_L5 11 
MEM_MA_DQS_L6 11 
MEM_MA_DQS_L7 11 

SA_DQS#_0 
SA_DQS#_1 
SA_DQS#_2 
SA_DQS#_3 
SA_DQS#_4 
SA_DQS#_5 
SA_DQS#_6 
SA_DQS#_7 

AP2 
MEM_MA_DQS_L2 AV4 
MEM_MA_DQS_L3 AW8 
MEM_MA_DQS_L4 2 OF 11 AV36 
MEM_MA_DQS_L5 DDR_0 AP39 
MEM_MA_DQS_L6 AK39 
MEM_MA_DQS_L7 

SKT_H2_CRB/ILM ? 

AF39 
REV = 1 

1 OF 11 

SKT_H2_CRB/ILM 
SYM_REV = 1 

A A ? 

MICRO-STAR INT'L CO.,  

MS-7707 

Size 
Custom 

Description 

CPU-Memory CH-A 
Rev 

1.0 
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5 4 3 2 1 

EXP_A_RXP_[15..0] 
22 EXP_A_RXP_[15..0] 

EXP_A_RXN_[15..0] 
22 EXP_A_RXN_[15..0] 

EXP_A_TXP_[15..0] FDI Signal 

FDI_TX[7:0] 

FDI_TX#[7:0] 

FDI_FSYNC [1:0] 

FDI_LSYNC [1:0] 

FDI_INT 

FDI_COMPIO 

FDI_ICOMPO 

Recommendation 

Float or No connect 

Float or No connect 

Float or No connect 

Float or No connect 

Float or No connect 

Connect to Vss 

Connect to Vss 

22 EXP_A_TXP_[15..0] 

EXP_A_TXN_[15..0] 
22 EXP_A_TXN_[15..0] 

D D 

? 

SKT_H2_CRB 

CPU1C 

BALLMAP_REV = 1.4 
PEG_TX_0 

PEG_TX#_0 
PEG_TX_1 
PEG_TX#_1 
PEG_TX_2 
PEG_TX#_2 
PEG_TX_3 
PEG_TX#_3 
PEG_TX_4 
PEG_TX#_4 
PEG_TX_5 
PEG_TX#_5 
PEG_TX_6 
PEG_TX#_6 
PEG_TX_7 
PEG_TX#_7 
PEG_TX_8 
PEG_TX#_8 
PEG_TX_9 
PEG_TX#_9 
PEG_TX_10 
PEG_TX#_10 
PEG_TX_11 
PEG_TX#_11 
PEG_TX_12 
PEG_TX#_12 
PEG_TX_13 
PEG_TX#_13 
PEG_TX_14 
PEG_TX#_14 
PEG_TX_15 
PEG_TX#_15 

EXP_A_RXP_0 B11 EXP_A_TXP_0 
EXP_A_TXN_0 

C13 PEG_RX_0 
PEG_RX#_0 
PEG_RX_1 
PEG_RX#_1 
PEG_RX_2 
PEG_RX#_2 
PEG_RX_3 
PEG_RX#_3 
PEG_RX_4 
PEG_RX#_4 
PEG_RX_5 
PEG_RX#_5 
PEG_RX_6 
PEG_RX#_6 
PEG_RX_7 
PEG_RX#_7 
PEG_RX_8 
PEG_RX#_8 
PEG_RX_9 
PEG_RX#_9 
PEG_RX_10 
PEG_RX#_10 
PEG_RX_11 
PEG_RX#_11 
PEG_RX_12 
PEG_RX#_12 
PEG_RX_13 
PEG_RX#_13 
PEG_RX_14 
PEG_RX#_14 
PEG_RX_15 
PEG_RX#_15 

EXP_A_RXN_0 B12 C14 
EXP_A_RXP_1 D12 
EXP_A_RXN_1 D11 

EXP_A_TXP_1 
EXP_A_TXN_1 

E14 
E13 

EXP_A_RXP_2 C10 G14 EXP_A_TXP_2 
EXP_A_TXN_2 EXP_A_RXN_2 C9 G13 

EXP_A_RXP_3 E10 EXP_A_TXP_3 
EXP_A_TXN_3 

F12 
EXP_A_RXN_3 E9 ? 

SKT_H2_CRB 
F11 

EXP_A_RXP_4 B8 EXP_A_TXP_4 
EXP_A_TXN_4 

CPU1D J14 
EXP_A_RXN_4 B7 J13 
EXP_A_RXP_5 C6 EXP_A_TXP_5 

EXP_A_TXN_5 
D8 BALLMAP_REV = 1.4 

FDI_TX_0 
FDI_TX#_0 
FDI_TX_1 
FDI_TX#_1 
FDI_TX_2 
FDI_TX#_2 
FDI_TX_3 
FDI_TX#_3 

 

FDI_TX_4 
FDI_TX#_4 
FDI_TX_5 
FDI_TX#_5 
FDI_TX_6 
FDI_TX#_6 
FDI_TX_7 
FDI_TX#_7 

FDI 

EXP_A_RXN_5 C5 
EXP_A_RXP_6 A5 

D7 AC8 
AC7 
AC2 
AC3 
AD2 
AD1 
AD4 
AD3 

EXP_A_TXP_6 
EXP_A_TXN_6 

D3 
EXP_A_RXN_6 A6 C3 AC5 

AC4 
FDI_FSYNC_0 
FDI_LSYNC_0 

EXP_A_RXP_7 E2 EXP_A_TXP_7 
EXP_A_TXN_7 

E6 
EXP_A_RXN_7 E1 E5 
EXP_A_RXP_8 F4 EXP_A_TXP_8 

EXP_A_TXN_8 
F8 

EXP_A_RXN_8 F3 F7 
EXP_A_RXP_9 G2 EXP_A_TXP_9 

EXP_A_TXN_9 
G10 

EXP_A_RXN_9 G1 G9 
EXP_A_RXP_10 H3 
EXP_A_RXN_10 H4 

EXP_A_TXP_10 
EXP_A_TXN_10 

G5 AD7 
AD6 
AE7 
AE8 
AF3 
AF2 
AG2 
AG1 

G6 
EXP_A_RXP_11 J1 K7 EXP_A_TXP_11 

EXP_A_TXN_11 
AE5 
AE4 

C C FDI_FSYNC_1 
FDI_LSYNC_1 

EXP_A_RXN_11 J2 K8 
EXP_A_RXP_12 K3 EXP_A_TXP_12 

EXP_A_TXN_12 
J5 

EXP_A_RXN_12 K4 J6 
EXP_A_RXP_13 L1 EXP_A_TXP_13 

EXP_A_TXN_13 
M8 

EXP_A_RXN_13 L2 M7 
EXP_A_RXP_14M3 EXP_A_TXP_14 L6 
EXP_A_RXN_14M4 
EXP_A_RXP_15 N1 

EXP_A_TXN_14 
EXP_A_TXP_15 

L5 AG3 
 

AE2 

FDI_INT 
N5 

EXP_A_RXN_15 N2 N6 EXP_A_TXN_15 R216 0R FDI_COMP LINK 
FDI_COMPIO 
FDI_ICOMPO 

AE1 
DMI_RX0 
DMI_RX0# 

DMI_TX0 
DMI_TX0# 

W5 V7 14 DMI_RX0 
14 DMI_RX0# 
14 DMI_RX1 
14 DMI_RX1# 
14 DMI_RX2 
14 DMI_RX2# 
14 DMI_RX3 
14 DMI_RX3# 

DMI_TX0 
DMI_TX0# 
DMI_TX1 
DMI_TX1# 
DMI_TX2 
DMI_TX2# 
DMI_TX3 
DMI_TX3# 

14 
14 
14 
14 
14 
14 
14 
14 

DMI_RX_0 
DMI_RX#_0 
DMI_RX_1 
DMI_RX#_1 
DMI_RX_2 
DMI_RX#_2 
DMI_RX_3 
DMI_RX#_3 

DMI_TX_0 
DMI_TX#_0 
DMI_TX_1 
DMI_TX#_1 
DMI_TX_2 
DMI_TX#_2 
DMI_TX_3 
DMI_TX#_3 

W4 V6 4 OF 11 
DMI_RX1 
DMI_RX1# 

DMI_TX1 
DMI_TX1# 

V3 W7 SKT_H2_CRB/ILM 
REV == 1 ? V4 W8 

DMI_RX2 DMI_TX2 Y3 Y6 
DMI_RX2# 
DMI_RX3 

DMI_TX2# 
DMI_TX3 

Y4 Y7 
AA4 AA7 

DMI_RX3# AA5 AA8 DMI_TX3# 

P3 
P4 
R2 

P8 
PE_RX_0 
PE_RX#_0 
PE_RX_1 
PE_RX#_1 
PE_RX_2 
PE_RX#_2 
PE_RX_3 
PE_RX#_3 

PE_TX_0 
PE_TX#_0 
PE_TX_1 
PE_TX#_1 
PE_TX_2 
PE_TX#_2 
PE_TX_3 
PE_TX#_3 

P7 
T7 TP_PE_RX_1 ? 

SKT_H2_CRB CPU1K R1 T8 
R6 T4 

TP_PE_RX_2# T3 R5 
U5 

BALLMAP_REV = 1.4 
TP_PE_RX_3 U2 

U1 U6 TP_PE_RX_3# AB7 
AD37 
AG4 
AJ29 
AJ30 
AJ31 
AV34 
AW34 
 

P35 
P37 
P39 
R34 
R36 
R38 
R40 

AH1 R217  0R 
R218  0R 

VREF_DQ_B 
VREF_DQ_A 

12,13 
11,13 

RSVD_004 
RSVD_005 
RSVD_008 
RSVD_010 
RSVD_011 
RSVD_012 
RSVD_019 
RSVD_021 

FC_AH1 
FC_AH4 

CPU_VTT AH4 B B 

  GRCOMP 
R214 24.9R1%0402 

B5 
C4 
B4 

AT11 
AP20 

PEG_ICOMPO 
PEG_RCOMPO 
PEG_COMPI 

RSVD_015 
RSVD_014 
RSVD_013 
RSVD_017 
RSVD_022 

C188 C189 
C0.1u16X0402-RH-1 AN20 

AU10 
AY10 3 OF 11 

C0.1u16X0402-RH-1 
SKT_H2_CRB/ILM 

REV = 1 
? 

RSVD_043 
RSVD_044 
RSVD_045 
RSVD_046 
RSVD_047 
RSVD_048 
RSVD_049 

AF4 
RSVD_007 
RSVD_003 
RSVD_006 
RSVD_009 

AB6 
AE6 
AJ11 

A38 
AU40 
AW38 

C2 
D1 

D38 
NCTF_01 
NCTF_02 
NCTF_03 
NCTF_04 
NCTF_05 

RSVD_027 
RSVD_026 
RSVD_025 
RSVD_031 
RSVD_041 

C39 
C38 
J34 
N34 

SPARES 

11 OF 11 
SKT_H2_CRB/ILM 

REV = 1 

A A ? 

MICRO-STAR INT'L CO.,  

MS-7707 

 Description Size 
Custom 

Rev 
1.0 CPU-PEG/DMI 

Date: Tuesday, August 24, 2010 Sheet 8 of 38 
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Decoupling BALLMAP_REV = 1.4 
CPU_VTT CPU1F CPU1H 

? V  SKT_H2_CRB V SKT_H2_CRB ? 
? 

CPU1GSKT_H2_CRB 

= 1.4 VCC_DDR 
= 1.4 

D D 

+CPU_VTT Decoupling 

C22u6.3X/8 

X_C22u6.3X/8 

C C 

+CPU_V -Decoupling 

VCC 

SKT_H2_CRB/ILM 
REV = 1 

? 

V

VC C129 C480 C102 C130 C113 
X_C22u6.3X/8 X_C22u6.3X/8 X_C22u6.3X/8 X_C22u6.3X/8 X_C22u6.3X/8 

B B 

VCC_SA-Decoupling 

VCC1_8-Decoupling 
SKT_H2_CRB/ILM 

REV = 1 
? 

VCC1_8 

A A 

C133 
C484 C22u6.3X/8 C170 

0.1uf/10V/X7R/4 MICRO-STAR INT'L CO.,  C10u6.3X5/8 

MS-7707 

 Description Size 
Custom 

Rev 
1.0 CPU-Power 

Date: Tuesday, August 24, 2010 Sheet 9 of 38 
5 4 3 2 1 
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AB33 

 
BALLMAP_REV 

VCCAXG_01 
VCCAXG_02 
VCCAXG_03 
VCCAXG_04 
VCCAXG_05 
VCCAXG_06 
VCCAXG_07 
VCCAXG_08 
VCCAXG_09 
VCCAXG_10 
VCCAXG_11 
VCCAXG_12 
VCCAXG_13 
VCCAXG_14 
VCCAXG_15 
VCCAXG_16 
VCCAXG_17 
VCCAXG_18 
VCCAXG_19 
VCCAXG_20 
VCCAXG_21 
VCCAXG_22 
VCCAXG_23 
VCCAXG_24 
VCCAXG_25 
VCCAXG_26 
VCCAXG_27 
VCCAXG_28 
VCCAXG_29 
VCCAXG_30 
VCCAXG_31 
VCCAXG_32 
VCCAXG_33 
VCCAXG_34 
VCCAXG_35 
VCCAXG_36 
VCCAXG_37 
VCCAXG_38 
VCCAXG_39 
VCCAXG_40 
VCCAXG_41 
VCCAXG_42 
VCCAXG_43 
VCCAXG_44 
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AB34 
AB35 
AB36 
AB37 
AB38 
AB39 
AB40 
AC33 
AC34 
AC35 
AC36 
AC37 
AC38 
AC39 
AC40 

T33 
T34 
T35 
T36 
T37 
T38 
T39 
T40 
U33 
U34 
U35 
U36 
U37 
U38 
U39 
U40 
W33 
W34 
W35 
W36 
W37 
W38 
Y33 
Y34 
Y35 
Y36 
Y37 
Y38 

 

  
 

M13 

 
BALLMAP_REV 

VCCIO_34 
 

VCCIO_01 VDDQ_01 
VCCIO_02 VDDQ_02 
VCCIO_03 VDDQ_04 
VCCIO_04 VDDQ_05 
VCCIO_05 VDDQ_06 
VCCIO_06 VDDQ_07 
VCCIO_07 VDDQ_08 
VCCIO_08 VDDQ_09 
VCCIO_09 VDDQ_10 
VCCIO_10 VDDQ_11 
VCCIO_11 VDDQ_12 
VCCIO_12 VDDQ_13 
VCCIO_13 VDDQ_14 
VCCIO_14 VDDQ_15 
VCCIO_15 VDDQ_16 
VCCIO_16 VDDQ_17 
VCCIO_17 VDDQ_18 
VCCIO_18 VDDQ_19 
VCCIO_19 VDDQ_20 
VCCIO_20 VDDQ_21 
VCCIO_21 VDDQ_22 
VCCIO_22 VDDQ_23 
VCCIO_23 
VCCIO_24 
VCCIO_25 
VCCIO_26 VDDQ_03 
VCCIO_27 
VCCIO_28 
VCCIO_29 
VCCIO_30 
VCCIO_31 
VCCIO_32 
VCCIO_33 
VCCIO_35 
VCCIO_36 
VCCIO_37 
VCCIO_38 
VCCIO_39 
VCCIO_40 
VCCIO_41 
VCCIO_42 
VCCIO_43 
VCCIO_44 
VCCIO_45 

 

VCCSA_01 
VCCSA_02 
VCCSA_03 
VCCSA_04 
VCCSA_05 
VCCSA_06 
VCCSA_07 
VCCSA_08 
VCCSA_09 
VCCSA_10 
VCCSA_11 

V LL_01 
V LL_02 
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A11 AJ13  

A7 AJ14 
AA3 AJ23 
AB8 AJ24 
AF8 AR20 

AG33 AR21 
AJ16 AR22 
AJ17 AR23 
AJ26 AR24 
AJ28 AU19 
AJ32 AU23 
AK15 AU27 
AK17 AU31 
AK19 AV21 
AK21 AV24 
AK23 AV25 
AK27 AV29 
AK29 AV33 
AK30 AW31 

B9 AY23 
D10 AY26 

D6 AY28 
E3  

 
 

AJ20 

E4 
G3 
G4 
J3 

 J4 
J7 
J8 
L3 
L4 
L7 
N3 
N4 
N7 
R3 
R4 
R7 
U3 
U4 
U7 
V8 

W3 
_SA 

 
H10 
H11 
H12 
J10 
K10 
K11 
L11 
L12 

M10 
M11 
M12 

C1_8 

AK11 
AK12 

 

 

SKT_H2_CRB/ILM ? 
REV = 1 

 

 

 
 

A12 

 

 
VCC_001 VCC_082 
VCC_002 VCC_083 
VCC_003 VCC_084 
VCC_004 VCC_085 
VCC_005 VCC_086 
VCC_006 VCC_087 
VCC_007 VCC_088 
VCC_008 VCC_089 
VCC_009 VCC_090 
VCC_010 VCC_091 
VCC_011 VCC_092 
VCC_012 VCC_093 
VCC_013 VCC_094 
VCC_014 VCC_095 
VCC_015 VCC_096 
VCC_016 VCC_097 
VCC_017 VCC_098 
VCC_018 VCC_099 
VCC_019 VCC_100 
VCC_020 VCC_101 
VCC_021 VCC_102 
VCC_022 VCC_103 
VCC_023 VCC_104 
VCC_024 VCC_105 
VCC_025 VCC_106 
VCC_026 VCC_107 
VCC_027 VCC_108 
VCC_028 VCC_109 
VCC_029 VCC_110 
VCC_030 VCC_111 
VCC_031 VCC_112 
VCC_032 VCC_113 
VCC_033 VCC_114 
VCC_034 VCC_115 
VCC_035 VCC_116 
VCC_036 VCC_117 
VCC_037 VCC_118 
VCC_038 VCC_119 
VCC_039 VCC_120 
VCC_040 VCC_121 
VCC_041 VCC_122 
VCC_042 VCC_123 
VCC_043 VCC_124 
VCC_044 VCC_125 
VCC_045 VCC_126 
VCC_046 VCC_127 
VCC_047 VCC_128 
VCC_048 VCC_129 
VCC_049 VCC_130 
VCC_050 VCC_131 
VCC_051 VCC_132 
VCC_052 VCC_133 
VCC_053 VCC_134 
VCC_054 VCC_135 
VCC_055 VCC_136 
VCC_056 VCC_137 
VCC_057 VCC_138 
VCC_058 VCC_139 
VCC_059 VCC_140 
VCC_060 VCC_141 
VCC_061 VCC_142 
VCC_062 VCC_143 
VCC_063 VCC_144 
VCC_064 VCC_145 
VCC_065 VCC_146 
VCC_066 VCC_147 
VCC_067 VCC_148 
VCC_068 VCC_149 
VCC_069 VCC_150 
VCC_070 VCC_151 
VCC_071 VCC_152 
VCC_072 VCC_153 
VCC_073 VCC_154 
VCC_074 VCC_155 
VCC_075 VCC_156 
VCC_076 VCC_157 
VCC_077 VCC_158 
VCC_078 VCC_159 
VCC_079 VCC_160 
VCC_080 VCC_161 
VCC_081 
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F32 
A13 F33 
A14 F34 
A15 G15 
A16 G16 
A18 G18 
A24 G19 
A25 G21 
A27 G22 
A28 G24 
B15 G25 
B16 G27 
B18 G28 
B24 G30 
B25 G31 
B27 G32 
B28 G33 
B30 H13 
B31 H14 
B33 H15 
B34 H16 
C15 H18 
C16 H19 
C18 H21 
C19 H22 
C21 H24 
C22 H25 
C24 H27 
C25 H28 
C27 H30 
C28 H31 
C30 H32 
C31 J12 
C33 J15 
C34 J16 
C36 J18 
D13 J19 
D14 J21 
D15 J22 
D16 J24 
D18 J25 
D19 J27 
D21 J28 
D22 J30 
D24 K15 
D25 K16 
D27 K18 
D28 K19 
D30 K21 
D31 K22 
D33 K24 
D34 K25 
D35 K27 
D36 K28 
E15 K30 
E16 L13 
E18 L14 
E19 L15 
E21 L16 
E22 L18 
E24 L19 
E25 L21 
E27 L22 
E28 L24 
E30 L25 
E31 L27 
E33 L28 
E34 L30 
E35 M14 
F15 M15 
F16 M16 
F18 M18 
F19 M19 
F21 M21 
F22 M22 
F24 M24 
F25 M25 
F27 M27 
F28 M28 
F30 M30 
F31  
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