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K17 POWER SYSTEM
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BOM Vari

ants

Alternate Parts

BOM NUMBER BOM NAME BOM OPTIONS PART NUMBER ﬁggkg%ﬁgEgoR BOM OPTION REF DES COMMENTS :
639-0952 PCBA,2.0G,512SAM VRAM,K18 K18_COMMON,CPU_2_4GHZ,FB_256_SAMSUNG,K18_PVT,EEEE_DCJ7 13850603 | 13850602 ALL Murata alt to Samsung
639-0953 PCBA,2.0G,512HYN_VRAM,K18 K18_COMMON,CPU_2_4GHZ,FB_256_HYNIX,K18_ PVT,EEEE_DCJ8 15750058 | 15750055 ALL Delta alt to TDK Magneti.
639-0954 PCBA,2.13G,512SAM VRAM,K18 K18_COMMON,CPU_2_53GHZ,FB_512_SAMSUNG,K18_PVT,EEEE_DCJ9 15250896 | 15250518 ALL MAG LAYERS ALT TO CYNTEC
639-0955 PCBA,2.13G,512HYN_VRAM, K18 K18_COMMON,CPU_2_53GHZ,FB_512_HYNIX,K18_ PVT,EEEE_DCJC 15550457 | 15550329 ALL MAG LAYERS ALT TO MURATA
639-0956 PCBA,2.4G,512SAM VRAM,K18 K18_COMMON,CPU_2_66GHZ,FB_512_SAMSUNG,K18_PVT,EEEE_DCJD 33350506 | 33350535 ALL Hynix 900M alt to 1000M
639-0957 PCBA,2.4G,512HYN_VRAM,K18 K18_COMMON,CPU_2_66GHZ,FB_512_HYNIX,K18_ PVT,EEEE_DCJF 51650805 | 51650806 ALL Molex alt to Foxconn
085-1404 K18 DEVELOPMENT BOM 15251102 15251088 ALL Mag layer alt to Vishay

35352805 | 35352603 ALL Fairchild wafer option
33350542 33350507 ALL samsung I die alt to H
12850264 | 12850257 ALL Sanyo alt to Kemet
K l 8 BOM GROUP S 128s0303 12850282 ALL Panasonic alt to Sanyd
BOM GROUP BOM OPTIONS 33753808 | 33753839 ALL A02 alt to A03 GPU
K18_COMMON ALTERNATE, COMMON,K18_COMMON1,K18 COMMON2,K18 PROGPARTS,USBHUB_2061,RDRV:8515A2,DCI 128S0305 12850294 ALL 6.3V alt to 11V Sanyo

K18_COMMON1

BATT_3S,BCM5764M,GL137,CPUPOC_IMAX_ 40_50,CPUMEM_S0,SMC_EXCARD_ NOT,SMC_DEBUG_YES,HUB1l_2NONREM, HUB2_3NONREM

K18_COMMON2

GMUXPLL_3V3,GPU_SS_INT,MIKEY,GPUVID_0P90V,DPMUX EN_PLD,DP_CA DET_EG_PLD,DP_ESD,VFRQ_SLPS3,SMC_OSC_YES,RAIL_MON

K18_PVT

BMON_PROD, VREFMRGN_NOT, XDP, XDP_NORMAL, XDP_CPU_BPM

K18_PROGPARTS

GMUX_PROG, BOOTROM_PROG, SMC_PROG, TPAD_PROG

BOM GROUP

BOM OPTIONS

FB_256_SAMSUNG

VRAM4 ,VRAM 256_SAMSUNG,FB1V55

FB_256_HYNIX

VRAM4 ,VRAM 256_ HYNIX,FBlV55

FB_512_SAMSUNG

VRAM4 ,VRAM 512_SAMSUNG,FB1V35

FB_512_HYNIX

VRAM4 ,VRAM 512 HYNIX,FBlV35

Bar Code

Labels / EEE #'s

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
826-4393 1 LBL,P/N LABEL,PCB,28MM X 6 MM [EEEE:DCJ7] CRITICAL EEEE_DCJ7
826-4393 1 LBL,P/N LABEL,PCB,28MM X 6 MM [EEEE:DCJ8] CRITICAL EEEE_DCJ8
826-4393 1 LBL,P/N LABEL,PCB,28MM X 6 MM [EEEE:DCJ9] CRITICAL EEEE_DCJ9
826-4393 1 LBL,P/N LABEL,PCB,28MM X 6 MM [EEEE:DCJC] CRITICAL EEEE_DCJC
826-4393 1 LBL,P/N LABEL,PCB,28MM X 6 MM [EEEE:DCJD] CRITICAL EEEE_DCJD
826-4393 1 LBL,P/N LABEL,PCB,28MM X 6 MM [EEEE:DCJF] CRITICAL EEEE_DCJF

Module Parts

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
33753848 1 ARD, SLBPE, PRQ, 2. 66G, 35W,C2, 3M, BGA Ul000 CRITICAL CPU_2_ 66GHZ
33753847 1 ARD, SLBPF, PRQ, 2.53G, 35W,C2, 3M, BGA Ul000 CRITICAL CPU_2_ 53GHZ
33753846 1 ARD, SLBNA, PRQ, 2.4G, 35W,C2, 4M, BGA Uul000 CRITICAL CPU_2_ 4GHZ
33753849 1 IC,PCH,IBEX PEAK-M,SLGZS,PRQ,B3,BGA u1l800 CRITICAL
33753839 1 IC,GPU,NV GT216 LP++,969BGA,40NM,A03 Us8000 CRITICAL
34350493 1 IC,ASIC,BCM5764M,ENET CONTROLLER,8x8,64 OFN U3900 CRITICAL BCM5764M
34152731 1 IC,1MBIT,SPT FLASH,K17/K18 U3990 CRITICAL
33850753 1 IC,FW643-E2,1394B PHY/OHCI LINK/PCI-E,12 U4100 CRITICAL
33850563 1 IC,SMC,HS8/2117,9MMX9MM, TLP U4900 CRITICAL SMC_BLANK
341T0233 1 IC,SMC,K18 U4900 CRITICAL SMC_PROG
33550610 1 IC,FLASH,SPI,32MBIT, 3.3V, 86MHZ,8-SOP U6100 CRITICAL BOOTROM_BLANK
34152562 1 IC,EFI ROM,DEVELOPMENT,K18 U6100 CRITICAL BOOTROM_PROG
341sS2384 1 IR,ENCORE II, CY7C63833-LFXC u4800 CRITICAL
341S2616 1 IC,PSOC +W/USB,56PIN,MLF,K18 U5701 CRITICAL TPAD_PROG
33650025 1 IC,XP2-5,HF,CPLD, BLANK U9600 CRITICAL GMUX_5K_BLANK
34152566 1 IC,CPLD,LATTICE,132CSBGA,K18 U9600 CRITICAL GMUX_PROG
33350507 4 IC,SGRAM,GDDR3,16MX32,1000MHZ, 136 FBGA| U8400,U8450,U8500,U855 CRITICAL VRAM_256_SAMSUNG
33350483 4 IC,SDRAM,GDDR3,16MX32,900MHZ,136 FBGA | U8400,U8450,U8500,U855 CRITICAL VRAM_256_HYNIX
33350533 4 IC,SGRAM,GDDR3,32MX32,1000MHZ, 136 FBGA| U8400,U8450,U8500,U855 CRITICAL VRAM_512_SAMSUNG
33350535 4 IC,SDRAM,GDDR3,32MX32,1000MHZ, 136 FBGA| U8400,U8450,U8500,U855 CRITICAL VRAM_512_HYNIX

Development BOM

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION

085-1404 1 K18 MLB DEVELOPMENT DEVEL CRITICAL DEVEL_BOM

p—
SYNC MASTER=K17 REF

—
SYNC DéTE=05/28/200
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Functional Test Points

J5650 (LEFT FAN CONN)
FUNC_TEST
[ TRUE PP5V_S0
[ — TRUE FAN_LT_ PWM s2
[— TRUE FAN_LT TACH 52
J5660 (RIGHT FAN CONN)
[ — TRUE FAN_RT_ PWM s2
[ TRUE FAN_RT TACH 52
J_ TRUE GND
J6780 (MIC CONN)
—rr TRUE BI_MIC N 62 63
TRUE BI_MIC_SHIELD 62 6
m— rrus  BI_MIC_P o e

J6781 & J6782 (SPEAKERS CONN)

PKR _L_OUT_P ai e
SPKRCONN_L_OUT_N & «:
SPKRCONN_R_OUT_P & «:
SPKRCONN_R_OUT_N «: «:
SPKRCONN_S_OUT_P & «:

o TRUE SPKRCONN_S_OUT_N « e

70_72_86 88
6733782 47
5253 68 69

99

99

99

99

99

99

USB PORTS

[[TOpe-TRUE PP5V_S3_RTUSB_A_F .,
[CIOss-TRUE USB2_LT1_N .

[CIDxo-TRUE USB2_LT1_ P

a3

geP:Ean TRUE GND
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78 77 76 75 56 50 7 6

R0903'| ['R0904
10K 10K
1/1gw 1315w
MF-LF MF-LF
402, 2402
USB_EXTC_N 35 00
USB_EXTC_P 35 90
R0900
10

GPU_FB_A VREF DIV

8 32 77
MARE_BASE=TRUE

— GPU_FB_A VREF_DIV & 32 77

GPU_FB B VREF DIV
MARE_BASE=TRUE

GPU_FB_B_VREF_DIV & 32 78

Digital Ground

GND

MIN LINE WIDTH Tom
MIN_NECK _WIDTH 095 mm
VOLTAG!

—
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18 DMI_S2N N<0> F74 pmr_rx0* PEG_Tcompr| B12 4. CPU_PEG_COMP
1 Cxy—DMI_S2N_N<1> - I8 pMI_rx1* PEG_1compo| 213
1 DMI_S2N_N<2> K8 pMI_Rx2* PEG_Rcompo| P12
o oy DMI_S2N _N<3> 5 994 pur rx3» PEG_RBIAS| B11 21 CPU_PEG_RBIAS
16 DMI_S2N_P<0> F9 | pMI_RXO =
DMI_S2N_P<1> J6 7 PEG_RX0*[n340 =PEG_D2R_N<0> . R1012! 'R1010
” DHI_RX1 G38 =PEG_D2R_N<1>
K9 PEG_RX1* s 750 49.9
1 DMI_S2N_P<2> DMI RX2 e = 50 4
DMI S2N P<3> 92 | pur Rx3 PEG_RX2* =PEG_D2R_N<2> s 116w 16w
POD— R P PEG_Rx3+jyE34 =PEG_D2R_N<3> . a1,
G28 =PEG_D2R_N<4>
1 DMI_N2S_N<0> H17 | pyr_rxox g PEG_RX4*O—— ZEEG s N .
DMI N2S N<1> K15 - H PEG_RX5% =PEG_D2R_N<5> s
” DHI_TX1* H24 =PEG_D2R_N<6>
DMT 2 <2> J13 . PEG_RX6*, . 1
18 ] _] DMI_TX2 529 —
DMI N2S N<3> F10 . PEG_RX7* PEG_D2R_N<7> s
15 GO} - g DMI_TX3 PEG_Rx8* P26 —PEG_D2R_N<8> :
15 DMI_N2S P<0> G17 | pmr_tx0 PEG_RX9*[yD25 =PEG_D2R_N<9> f Embedded DisplayPort
10 DMI_N2S_P<1> M5 | pMr_Tx1 PEG_RX10*jyP23 =PEG_D2R_N<10> . (eDP) pins
18 DMI_N2S_P<2> G13 | pu1_Tx2 PEG_RX11%|yP22 =PEG_D2R_N<11> . (Auburndale only):
v oy DMI_N2S P<3> o I fpur 7x3 PEG_Rx12+[y220 =PEG_D2R_N<12> .
PEG_RX13*y219 =PEG_D2R_N<13> N eDP_AUX#
PEG_RX14*[yA17 =PEG_D2R_N<14> N
PEG_RX15%yB1% @ =PEG_D2R_N<15> am -
FDI_ DATA N<O0> L2
. FDI_DATA N<1> s rEG_Rx0| F40 PEG_D2R_P<15> orn
* Fpr_TXKiT rxa| 938 EG D2R P<14>
FDI_DATA N<2> M4 N PEG_RX1 _DZR_ 87091
D e G s G34 PEG_D2R_P<13>
FDI_DATA_N<3> P1 . PEG_RX2 .
* = = FRT_TX3 M34 PEG_D2R_P<12>
4> N10 PEG_RX3 874 91
' FDI_DATA X< FDI_TXax PpEG_Rx4| 928 PEG_D2R_P<11> o
1 FDI_DATA_N<5> R7 | pp1 x5« RX4 z n
FDI_DATA_ N<6> u7, X PEG_RX5 PEG_D2R_P<10> 5 74 01
18 FDI_TX6* = K24
FDI DATA N<7> w8 . [ PEG_RX6, PEG_D2R_P<9> o 74 01
oo * q FRI_TX7 o] PEG_Rx7| B28 PEG_D2R_P<8> o 70 01
18 FDI_DATA_P<0> X1 | pp_Tx0 &1 pEG_Rxs| 227 PEG_D2R_P<7> o 7o .
18 FDI_DATA P<1> N5 | ppr_rx1 ] PEG_Rx9| B25 PEG D2R P<6> . NOTE: HP?1 Ifustlbeh:}rfnéegtid
10 FDI_DATA_P<2> N2 | FpI_Tx2 2 PEG_Rx10[ 224 PEG_D2R_P<5> 7o :nb rrex‘d]el_s 31~ ogv or
18 FDI_DATA_ P<3> R2 | ppr_7x3 E pEG_Rx11| B21 PEG D2R P<4> . ubu ale (1. ) -
1 FDI_DATA P<4> N9 | FpI_Tx4 > PEG_Rx12| B19 ,_D2R_P<3> 74 91 eDP_HPD#
10 FDI_DATA_P<5> R8 | FpI_TXS5 - PEG_Rx13| B18 PEG_D2R_P<2> o7 o1 eDP_AUX
18 FDI_DATA_P<6> U6 | rp1_TxX6 Z 3 PEG_Rrx14| B16 PEG_D2R_P<1> s 70 01
o guy—EDL_DATA P<7> o, W0 |ppr 1x7 8 E pEG_Rx15| D15 . PEG_D2R_P<0> am:
Kl
2 g
1 FDI_FSYNC<0> AC7 | pp1_rsynco 8 o PEG_Tx0*[yN40 =PEG_R2D_C_N<0> .
w —EDL_FSYNC<1> 5 209 lppr psyncl ! PEG_Tx1*[yL38 =PEG_R2D_C_N<1> .
M32 =PEG_R2D_C_N<2>
FDI_INT AB5 0 PEG_TX2* N
v oD —1H ———————| P 2 PEG_Tx3%,D40 —PEG_R2D_C_N<3> X
1 FDI_LSYNC<0> AAL | ppI_LSYNCO & PEG_Tx4*[y238 =PEG_R2D_C_N<4> .
v my—EDLI_LSYNC<1> 5  AB2 |ppr rsyncl s PEG_TX5+[332 =PEG_R2D_C_N<5> .
] PEG_TX6*yB33 =PEG_R2D_C_N<6> N
& PEG_TX7+[ B35 =PEG_R2D_C_N<7> .
pEG_TX8*L30 =PEG_R2D_C_N<8> .
PEG_Tx9*[y2A31 =PEG_R2D_C_N<9> .
PEG_TX10%y232 =PEG_R2D_C_N<10> R
PEG_TX11%5128 =PEG_R2D_C_N<11> N
PEG_TX12*[3N26 =PEG_R2D C_N<12> N eDP_TX#<3>
PEG_TX13*5M124 =PEG_R2D_C_N<13> R eDP_TX#<2>
PEG_TX14*y021 =PEG_R2D_C_N<14> eDP_TxX#<1>
PEG_TX15%5720 - =PEG _R2D_C_N<15> mmm, eDP_TX#<0>
PEG_Tx0| 40 PEG_R2D_C_P<15> 6 74 01
pEG_Tx1| N38 PEG_R2D_C_P<14> .
PEG_Tx2| N32 ,_R2D_C_P<13> o 7 o1
pEG_Tx3| B3? PEG_R2D_C_P<12> 6 7a 91
PEG_Tx4| B37 PEG_R2D_C_P<11> 6 7a 91
PEG_Tx5| H32 PEG_R2D_C_P<10> o 7o
PEG_Tx6| 234 PEG_R2D_C_P<9> o 70 o
pEG_Tx7| D36 PEG_R2D_C_P<8> 6 74 01
PEG_Tx8| I30 PEG_R2D_C_P<7> .
PEG_Tx9| B30 PEG_R2D_C_P<6> 6 74 01
PEG_Tx10[ D33 ,_R2D_C_P<5> .
pEG_Tx11| N28 PEG_R2D_C_P<4> o 70 01
PEG_Tx12| 25 PEG_R2D_C_P<3> 6 74 01 eDP_TX<3>
PEG_Tx13| N24 EG _R2D C P<2> o 7 o1 eDP_TX<2>
PEG_Tx14| F21 PEG_R2D_C_P<1> 7o eDP_TX<1>
PEG_Tx15[ 120 > PEG_R2D_C_P<0> oD ¢ 7 0 eDP_TX<0>

CFGO:
CFG3:
CFG4:

PCIe Configuration Select
PCIe Lane Reversal
Display Port Presence

1
1
1

Single PEG

Normal Operation

eDP Disabled

0
0 =
0
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Ul000
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RsvD32| W66 NC_TP_CPU_RSVD<32> ,
rsvp33| W64 g NC_TP_CPU_RSVD<33>,
RsvD34| AC69 NC_TP_CPU_RSVD<34> ,
rsvD3s| AC71 g NC TP _CPU_RSVD<35>
RSVD36| AATL NC_TP_CPU_RSVD<36> ,
rsvp37[ RR69 g NC TP_CPU_RSVD<37>
RrsvD38| _R66 NC_TP_CPU_RSVD<38> ,
rsvD39| R64 g NC_TP_CPU_RSVD<39>,
rsvD_ncrF3| BTS _TP_¢ _RSVD<40> ¢
o1 25 (y—CPU_CEG<0> ALY | cpgo  (IPU) RsvD_ncTF4{ BRS g NC_TP_CPU_RSVD<41>,
» e OD—CPICEas1> e {ore (IPU) RsVD_NCTF2| BV6 NC_TP_CPU_RSVD<42> ,
> D CPU_CFG<2> e (IPU) RS DiNCTFl BV8 NC_TP_CPU_RSVD<43>
51 25 o (I CPU_CFG<3> AK2 | cpg3  (IPU) VD_1 .
o1 25 Iy CPU_CEG<4> BK4 | cpga  (IPU) RSVD4s| AV69 TP_CPU_RSVD<45>
o1 25 CEEy—CPU_CEG<5> AJ2 | cpgs  (IPU) RSvD46| AR71 TP_CPU_RSVD<46>
o1 25 Iy CPU_CEG<6> AT2 | cpge (IPU) RSvD4 7| AN69 TP_CPU_RSVD<47>
o1 25 y—CPU_CEG<7> AG7 | crg7 (IPU) RsvDag| AP66 TP_CPU_RSVD<48>
o1 25 Ey—CPU_CEG<8> AF4 | crggs  (IPU) RSVD49| AH66 TP_CPU_RSVD<49>
o1 25 Iy CPU_CEG<9> AG2 | crgo  (IPU) RsvD50| AK66 TP_CPU_RSVD<50>
o1 25 gy CPU_CEFG<10> AHL | cpe10 (IPU) Rsvps1| AR7L TP_CPU_RSVD<51>
o1 25 oy CPU_CEG<11> AC2 | crg11 (IPU) RSVD52| AM66 TP_CPU_RSVD<52>
o1 25 oy CPU_CEG<12> AC4 | cre12 (IPU) RSVD53| AK69 TP_CPU_RSVD<53>
o1 25 (y—CPU_CFG<13> AE2 | cpg13 (IPU) RsvD54| AU71 TP_CPU_RSVD<54>
o1 25 oy CPU_CEG<14> AD1 | cpg14 (IPU) RsVDS5| AT70 TP_CPU_RSVD<55>
o1 25 Iy CPU_CEG<15> AF8 | cre15 (IPU) RSVD56| AR69 TP_CPU_RSVD<56>
o1 25 Ey—CPU_CEFG<16> AF6 | crec16 (IPU) @ RSVDS57| AU69 TP_CPU_RSVD<57>
o1 25 oy CPU_CFG<17> 287 | cre17 (IPU) % RsvD58| AT67 TP_CPU_RSVD<58> ,
_TP_CPU_RSVD TPO o AUl lgsyp 10 4 RsvD_1p2| AP2 TP_CPU_RSVD<2>
. _TP_CPU_RSVD<15> T4 | gsvpis rRsvD_rp1| AN7 TP_CPU_RSVD<1> o
« TP_CPU RSVD<16> g "2 |rsvpi6 RsvD62| AV4 _THERMD_P 1 es
s TP_CPU_RSVD<17> Ul | rgvp17 rsvD63| AV2 g, CPU THERMD N TD = >
+ _TP_CPU_RSVD<18> V2 | rsvp1s RSvD64| BE69 TP_CPU_RSVD<64>
. _TP_CPU_RSVD<19> AV71 | peunie RsvD65| BE7L TP_CPU_RSVD<65>
« TP_CPU_RSVD<20> o, AW70 |ggypao pc_tesT Bv71| BY7L CPU_TEST_ BV71 BV69
ING pc_TEST_Bv69| BV
. gg ggg g:zﬁ:;;: EB:Z Rsvp21 pc_tesT_pves| BV68 TP_CPU_TEST_BV68
CE I SERAES ————ge—— RSVPR2 pC_TEST BVS| BYS TP_CPU_TEST_BVS
« .TP_CPU_RSVD<23> D8 | rsyp23 pC_TEST BV3| BY3 CPU_TEST_BV3_BT3
s TP_CPU RSVD<24> B7 | RsvD24 pc_tesT_pvi| BVL CPU_TEST BV1 BT1
. _TP_CPU_RSVD<26> 210 | rsun2e DC_TEST_BT71 ::Z; CPU_TEST_BT71_BT69
. _TP_CPU_RSVD<27> B9 | rsvp27 DC_TEST_BT69 e
_ - DC_TEST_BT3
s _NC_TP_CPU_RSVD_NCTF<7>  C5 | rsvp_NCTF7 pc_tesT_pri| BTL
s NC_TP_CPU_RSVD_NCTF<8> A6 | RsvD_NCTF8 pc_tesT_pr71| BR71 TP_CPU_TEST_BR71
., _NC_TP_CPU RSVD NCTF<6> E3 | rsvD NCTFE DC_TEST_BR1 2:1 TP_CPU_TEST_BRI1
. _NC_TP_CPU_RSVD NCTF<5> F1 | ravp NCTFS DC_TEST_E71 TP_CPU_TEST_E71
- pc_tesT_E1| Bl TP_CPU_TEST_ E1
pc_resT_c71| 71 CPU_TEST C71_A71
pc_TtEST ce9| C62 CPU_TEST_C69_A69
pc_tesT_c3| ©3 TP_CPU_TEST_C3
pc_TesT_a71[ 271
DC_TEST_A69| 262
pc_tesT_a6s| 268 TP_CPU_TEST A68
pc_TEST_as| A5 TP_CPU_TEST_A5

= Bifurcation Enabled
Lanes Reversed
= Embedded Display Port Enabled

WF: RSVD nets with arrows have offpage marks on CRB schematic.
WF: RSVD nets with red wires have 0-ohm resistors to GND in CRB schematic.
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NO STUFF OMIT
'R1100 R1101'| R1102% 'R1103 R1150* 'R1151
49.9 68 68 1K Uul000 10K 10K
1/16W 1/16W 1/16W 1/16W ARRANDALE 1/16W 1/16W
MF-LF MF-LF MF-LF MF-L] BGA MF-LF MF-LF
2402 4022 4022 2402 4022 2402
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5. CPU_COMP3 AD71 | comp3 ¢ ! BeLK| AK7 - FSB_CLK133M CPU_P age
5. CPU_COMP2 AC70 | comp2 BCLK* |AK8 - FSB_CLK133M CPU_N am:
AD69
21 CPU_COMP1 coMp1 Benk 1TR| K71 - FSB_CLK133M ITP_P 25 91
5. CPU_COMPO AE66 | compo E < - oD
H BCLK_ITP*pI70 - FSB_CLK133M ITP_N oD =
@ — - _ _ITP |
R1110* R1112* TP CPU SKTOCC L M71 " pEG_crr| 121 - PCIE_CLK100M_CPU_P amr
20 49.9 - P(Rg;—];’f“” g PEG_CLK*I2L - PCIE_CLK100M_CPU_N ame
e frradas 3 DppLL_REF_sscrk| Y2 - GFX_CLK120M_DPLLSS an
402, 402, 21 CPU_CATERR L Py N614 cATERR* DPLL_REF_SSCLK*[y"4 - GFX_CLK120M DPLLSS am oo
— _REF__ -
‘R1111 '‘R1113 s 204gTy- CPU_PECI P 19 | prer SM_DRAMRST*|yBI 12 - CPU_MEM_RESET_L oo
H
%%0 411%9.9 s g sM Rrcompo| BV33 21| CPU_SM_RCOMPO
1/16W /16w a9 1 BP39
L L 2 CPU_SM_RCOMP1
ZI:EZLF Zlaﬂf;zLF s 65 1@y CPU_PROCHOT L = N67 | proCHOT* g a E zxfizg:i:; BV40 : CPU SM RCOMP2
AV66 PM_EXT_TS_L<0>
N17 PM_EXT_TSO0* &= a6 91 N 1
1 0 e PM_THRMTRIP_L - THERMTRIP* B T pal PM EXT TS L<ls o R1 116300 R1 116020
= L_EXT_ - <m
1% 1%
u71 XDP_PRDY_L A A
PRDY* il 25 91 MF-LF MF-LF
0 FSB_CPURST_L - N70 | RESET_OBS* (IPU) prEo*RUS - XDP_PREO L @25 . 102, 102,
L <M
M17 (IPU) rck| T67 > XDP_TCK m s o 1
» 1@y BM_SYNC — PM_SYNC (IPU)  Tms| 65 - XDP_TMS 5o 12:{411961
Ml o= <3 .
(IPU) TrRST*RES? &= XDP_TRST_L ames o 1%
N AM7 | vCcCPWRGOOD_1 IpU 69 b JTAG CPU TDI pradas
R1120 (IPD) o o ) TDI e - am = 2402
1K z | g DO - JTAG_GMCH_TDO "
e v 5| - _GMCH >
Len o1 25 20 (I CPU_PWRGD - VCCPWRGOOD_0 ] % (IPU) 7pr_m| P71 JTAG GMCH TDI P ]
L 5 - _ _ 25
, 402 (IPD) Zle po_n| T70 ey JTAG_CPU_TDO 25 =
PM_MEM_PWRGD aMs 2| & p— - 100
o1 31 10 I, S(Mf‘;“;‘;“’wm“ E n DBR* - XDP_DBRESET L oo =5 27 o
5 (IPU) BpMo*py762 - XDP_BPM_L<0> s o1
2 70 gE—CPUVTTSO0_PGOOD - H15 | ypTpiRGOOD (IPU) mom1+p367 - XDP_BPM_L<1> @25 “
- oD
(IPD) (IPU) BpM2+p762 - XDP_BPM_L<2> 25 91
- oD
o XDP_CPUPWRGD - Y70 | raAPPWRGOOD (IPU) BpM3+pKOS - XDP_BPM_L<3> ooy 25 0
R1125 (IPU) BpMax[K62 - XDP_BPM_L<4> oo -
364 XDP_BPM_L<5>
2 PLT RST BUF_L 1AhX2 PLT RESET LS1Vl L 63 rsTIN® g;g; :i:: ) - DD BEM L<2> oD 2 o
o—BLT_RST BUF_LIAAA2 PLT RESET LSIVI L o . G - oo =5
1% 169 e
L/16u R1126" (IPU) BPMT7* - XDP_BPM L<7> £ 25 o
oz 750
Nt R1170*
MF-LF 51
4023 1180
MF-LF
402

ulll—
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OMIT

2 MEM_A_DQ<0> AT8
2 MEM_A_DO<1> AT6
2 MEM_A_DQ<2> BBS
2 MEM_A_DQ<3> BB9
29 MEM A DQO<4> Av7
2 MEM_A_DQ<5> AV6
2 MEM_A_DQ<6> BE6
29 MEM A DQO<7> BES8
gy MEM_A_DO<8> =t BF11
29 MEM_A_DO<9> BE11
29 MEM A DO<10> BK5
2 MEM_A _DQ<11> BH13
2 MEM_A_DO<12> BF9
29 MEM A DQ<13> BF6
2 MEM_A_DQ<14> BK7
29 MEM A DQO<15> BN8
29 MEM A DQ<16> BN11
29 MEM A DQ<17> BN9
2 MEM_A DQ<18> BG17
29 MEM A DQ<19> BK15
2 MEM_A_DOQ<20> BK9
gy MEM_A_DO<21> o g BG15
2 MEM_A_DQ<22> BH17
2 MEM_A_DOQ<23> BK17
2 MEM_A_DQ<24> BN20
29 MEM A DQ<25> BN17
29 MEM A DQO<26> BK25
29 MEM A DQ<27> BH25
29 MEM A DQ<28> BJ20
29 MEM A DQ<29> BH21
2 MEM_A_DQ<30> BG24
» MEM_A_DO<31> BG25
29 MEM A DQ<32> BJ40
2 MEM_A_DQ<33> BM43
» MEM_A_DO<34> BF47
2 MEM_A_DQ<35> BF48
2 MEM_A_DQ<36> BN40
28 MEM A DQO<37> BH43
2 MEM_A_DQ<38> BN44
2 MEM_A_DQ<39> BN47
29 MEM A DQO<40> BN48
2 MEM_A_DQ<41> BN51
» MEM_A_DOQ<42> BH53
29 MEM A DQO<43> BJ55
2 MEM_A_DQ<44> BH48
2 MEM_A_DOQ<45> BJ48
29 MEM A DQ<46> BM53
29 MEM A DQ<47> BN55
29 MEM A DQ<48> BF55
29 MEM A DQ<49> BN57
2 MEM_A_DQ<50> BN65
29 MEM A DO<51> BJ61
ngEry MEM_A_DO<52> o g BF57
29, MEM_A_DQ<53> BJ57
29 MEM A _DQO<54> BK64
2 MEM_A_DQ<55> BK61
29 MEM_A_DQ<56> BJ63
2 MEM_A_DQ<57> BF64
2 MEM_A_DQ<58> BB64
29 MEM A _DQO<59> BB66
2 MEM_A_DQ<60> BJ66
2 MEM_A_DQ<61> BF65
29 MEM A DQO<62> AY64
Ty MEM_A_DO<63> g BC70
28 MEM A BA<0> BT38
28 MEM_A_ BA<1> BH38
2 guy—MEM_A_BA<2> - BF21
20 MEM_A_CAS_L BK43
28 MEM A RAS_L BL38
25 (OO} MEM A WE_L - EF33C

SA_DQO
sa_DQ1

SA_DQ2

SA_DO3

SA_DQ4

SA_DOS

SA_DO6

SA_DQ7

SA_DO8

SA_DQ9

SA_DQ10
sA_DQ11
SA_DQ12
sSA_DQ13
SA_DQ14
SA_DQ15
SA_DQ16
SA_DQ17
SA_DQ18
SA_DQ19
SA_DQ20
SA_DQ21
SA_DQ22
SA_DQ23
SA_DQ24
SA_DQ25
SA_DQ26
SA_DQ27
SA_DQ28
SA_DQ29
SA_DQ30
SA_DQ31
SA_DQ32
SA_DQ33
SA_DQ34
SA_DQ35
SA_DQ36
SA_DQ37
SA_DQ38
SA_DQ39
SA_DQ40
SA_DQ41
SA_DQ42
SA_DQ43
SA_DQ44
SA_DQ45
SA_DQ46
SA_DQ47
SA_DQ48
SA_DQ49
SA_DQ50
SA_DQ51
SA_DQ52
SA_DQ53
SA_DQ54
SA_DQ55
SA_DQ56
SA_DQ57
SA_DQ58
SA_DQ59
SA_DQ60
SA_DQ61
SA_DQ62
SA_DQ63

SA_BSO
sA_Bsl
SA_BS2

SA_CAS*
SA_RAS*
SA_WE*

Ul000
ARRANDALE
BGA
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DDR SYSTEM MEMORY A

SA_CKO
SA_CKO*

SA_CKEO

SA_CK1
SA_CK1*

SA_CKEL

SA_CSO0*
SA_CS1*

SA_ODTO
SA_oDT1

SA_DMO
SA_DM1
SA_DM2|
SA_DM3
SA_DM4
SA_DM5
SA_DM6
SA_DM7

SA_DQS0%
SA_DQS1¥
SA_DQS2%
SA_DQS3%
SA_DQS4*
SA_DQS5%
SA_DQS6%
SA_DQS7%

SA_DQS0
SA_DQS1
SA_DQS2
SA_DQS3
SA_DQS4
SA_DQS5
SA_DQS6
SA_DQS7

SA_MAO
SA_MAL
SA_MA2
SA_MA3
SA_MA4
SA_MAS
SA_MA6
SA_MA7
SA_MAB
SA_MA9
SA_MA10
SA_MALl
SA_MA12
SA_MA13
SA_MAl4
SA_MALS5

M—‘M@m
BP35 MEM A CLK N<0> 28
| BF20 MEM A CKE<0> o
BK36 MEM A CLK_P<1> 28
o236 g MEM A CLK N<1> mmm .
| BX22 g MEM A CKE<1> 2
BH40 MEM A _CS_L<0> 28
2I47 g MEM A CS L<1> .
BF43 MEM_A_ODT<0> 28
| P07 g MEM A _ODT<1> o2
BB10 MEM_A_DM<0> 28
BJ10 MEM_A_DM<1> 29
BM15 MEM A DM<2> 29
BN24 MEM_A_DM<3> 29
BG44 MEM_A_DM<4> 29
BG53 MEM_A_DM<5> 2
BN62 MEM_A_DM<6> 29
| PE5° g MEM A DM<7> _ rm
AY5 MEM_A_DQOS_N<O0> 28
BJ7 MEM A _DQOS_N<1> 29
BN13 MEM_A_DQS_N<2> 29
BL21 MEM_A_DQOS_N<3> 29
BH44 MEM_A_DQOS_N<4> 29
BK51 MEM_A_DOQS_N<5> 29

BP58 o— MEM A _DQOS_N<6> D »
02262 g MEM_A_DOS_N<7> 2

AY7 o=t MEM A _DQOS_P<0> D

BJS MEM A DOS_P<1> 2
BL13 MEM_A_DQS_P<2> 29
BN21 MEM_A_DQS_P<3> 20
BK44 MEM_A_DQS_P<4> 29
BH51 MEM_A_DQS_P<5> 20
BM60 MEM A DOS_ P<6> 20
BE6! g MEM A DOS_P<7>
BT36 MEM A A<0> 20
BP33 > MEM_A_A<1> oD 2
BV36 . MEM_A_A<2> oD 2
BG34 MEM_A_A<3> 28
BG32 o MEM A _A<4> oD =
BN32 MEM A A<5> 2o
BK32 MEM A A<6> e
BJ30 MEM_A_A<7> e
BN30 > MEM_A_A<8> oD =
BF28 MEM A A<9> 28
BH34 MEM A A<10> 2
BH30 MEM_A_A<11> 28
BJ28 MEM_A_A<12> 28
BF40 * MEM A A<13> oo 20
BN28 o MEM A A<14> oD ¢
BN25 > MEM A A<15> oo 2

OMIT
U1000
ARRANDALE
BGA
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2 MEM_B_DQ<0> BA2 | 55 poo sp_cko| BUS3 g MEM B CLK_P<O0> rmym s s
2 MEM_B_DO<1> AW2 | 55 po1 sB_crox(BV34 g MEM B CLK N<0> mmm 5052
MEM_B_DQ<2> BD1
: MEM_B_D <§> BE4 zi:ﬁgz sB_ckeo[ BT26 g MEM B CKE<0>  mymy 50 o2
MEM_B_DQ<4> avi

: MEM _B_DQ<5> BC2 zi:ﬁg: SB_CK1 :Zgz MEM B_CLK_P<1> 0 0
20 MEM B DO<6> BF2 | 55 pog SB,CKl*:)—‘ﬂ—E_C—__mw 30 92
2 MEM_B_DOQ<7> BH2 | gp po7 sB_cke1| BT24 MEM_B_CKE<1> o
oy MEM_B_DO<8> o 564 | <5 pos ———
2 MEM_B_DQ<9> B61 | s _po9 SB_Cs0+|yBR46 MEM _B_CS_L<0> 2o 2
= MEM_B_DQ<10> BRS | 55_pQ10 B cs1+[gET43 MEM_B_CS_L<1> oo
2 MEM_B_DQ<11> B8 | o5 po11 —————————=—=———{om
2 MEM_B_DO<12> BJ4 | 58_po12 sB_opro| BV45 MEM_B_ODT<0> o o2
2 MEM_B_DQ<13> BX2 | sp_po13 sB_opri| BU4? MEM_B_ODT<1> o
2 MEM_B_DQ<14> 509 | o5 po14 ——— ———————{o
2 MEM_B_DO<15> BV10 | sp po1s sB_pmo| BB4 MEM_B_DM<0> o
2 MEM_B_DO<16> BR10 | sp po16 sp_pmi| BL4 MEM_B_DM<1> o
2 MEM_B_DO<17> BT12 | sp po17 sp_pmz| BTL3 MEM_B_DM<2> o
2 MEM_B_DO<18> BT15 | sp_po1s sB_pm3| BP22 MEM_B_DM<3> o
2 MEM_B_DO<19> BV15 | sp_po19 sB_pmal BV47 MEM_B_DM<4> .
2 MEM_B_DO<20> BV12 | 55 po20 sB_pms| BV57 MEM_B_DM<5> 15 o
»Er--MEM B _DO<21> o_g PP12|sp poo1 sp_pme| BUES MEM_B_DM<6> .
2 MEM_B_DQ<22> BY17 | 55 po22 se_pm7| BFS7 g MEM B DM<7> w25
29 MEM_B_DQ<23> BU16 | sp po23 .
2 MEM_B_DQ<24> BPI5 | g5 po2a w S5 D0S0|EE2 MEM B DOS N<O> o
2 MEM_B_DQ<25> BUL9 | 5 po2s § sB_pos1+BM3 MEM B _DOS N<1> o
2 MEM_B_DO<26> BY22 | s8_po26 8 sB_pos2+[yBUL2 MEM_B_DOS_N<2> o
29 MEM_B_DQ<27> BT22 | 5p pg27 - SB_DOS3*[RBTL MEM B DOS N<3> o
2 MEM_B_DOQ<28> BP19 | sB_po28 i sB_DOs4+[,BT52 MEM_B_DOS_N<4> 1o o0
2 MEM_B_DQ<29> BV19 | 55 po2o @ SB_DOS5*[yBY55 MEM_B_DOS_N<5> 20 92
2 MEM_B_DQ<30> BY20 | 55 po3o @ S5 pgse<[BU83 MEM B DOS N<6o n
2 MEM_B_DO<31> BT20 | 55 po31 é SB_DOS7+[,BG69 MEM_B_DOS_N<7> .
29, MEM_B_DQ<32> BT48 | 55 po32 e _“;ZU_L@)
29, MEM_B_DQ<33> BV48 | sp po33 5570950%29 0
2 MEM_B_DO<34> BV50 | sB_po34 sB_pos1| B4 MEM_B_DQS_P<1> s o
2 MEM_B_DO<35> BP49 | sp_po3s sB_pgs2| BV13 MEM_B_DQS_P<2> o
2 MEM_B_DO<36> BT47 | s_po36 sB_pos3| BTL7 MEM_B_DOS_P<3> o
2 MEM_B_DO<37> BVS2 | sp_po37 sB_pgsa| BT50 MEM_B_DQS_P<4> o
2 MEM_B_DO<38> BVS4 | sp_po3s sB_poss| U6 MEM_B_DQS_P<5> o
2 MEM_B_DQ<39> BT54 | 55 po3o sB_pgse| BV62 MEM_B_DQS_P<6> 2o o2
= MEM_B_DQ<40> BES3 | 55 D40 sB_pos7| BI69 MEM_B_DQS_P<7> o
2 MEM_B_DQ<41> BUS3 | o poa1 g MEM_B_DOS P<7> om
2 MEM_B_DO<42> BTS9 | 55_po42 sB_mao| BT34 MEM B_A<0> .
» MEM_B_DQ<43> BTS7 | B D43 sp_ma1| BP30 MEM B_A<1> 1o o
5 MEM_B_DQ<44> BPS6 | 55_poaa sB_maz| BV29 o MEM B _A<2> o o
2 MEM_B_DO<4>> BTSS | s8_no4s sB_ma3| BU30 MEM _B_A<3> 2o o2
= MEM_B_DQ<46> BUSO | s5_pos6 sswae[ B3l MEM B_A<4> o - o
5 MEM_B_DQ<47> BVS9 | 5B _po47 sB_mas| BT33 MEM_B_A<5> o
= MEM_B_DQ<48> BV61 | 55 po4s sB_nag| BT31 MEM_B_A<6> .
2 MEM_B_DO<49> BP60 | 55 poso sp_un7| BP26 MEM B A<7> o
2 MEM B DQO<50> BR66 | 58 D50 sB_mag| BY27 MEM_B_A<8> 30 92
29, MEM B _DO<51> BR64 | 5p pos1 SB:MA9—‘_—_—®ET27 MEM B A<9> .
@D MEM_B_DO<52> o g @ BR6Z|gp posy sB_ma1o| BU42 MEM_B_A<10> oo
2 MEM_B_DO<53> BT6L | 55 pos3 sB_ma11| BU26 MEM B _A<11> oo
8 MEM_B_DQ<54> BN68 | 55 posa sB_ma1z| BT29 MEM B _A<12> oo
2 MEM B DQO<55> BL69 | 5B D@55 sB_ma13| BT45 - MEM B _A<13> oD 0 52
2 MEM_B_DQ<562> BI71 | s8_pose sB_ma14| BV26 MEM B_A<14> 2o 2
2 MEM_B_DO<57> BF70 | sp_pos7 sB_ma1s| BU23 MEM_B_A<15> e
2 MEM_B_DQ<58> BS71 | o poss . —————=2=——m
2 MEM_B_DQ<59> BC67 | 55 _poso
2 MEM_B_DQ<60> BK70 | < poso
2 MEM_B_DQ<61> BK67 | 5 pos1
2 MEM_B_DQ<62> 5571 | 55 pos>
gmry MEM _B_DQ<63> q—g  BD69 | g5 nges
30 MEM_B_BA<0> BV43 | gp Bso
w0 MEM_B_BA<1> BVAL | o poy
s oy MEM_B_BA<2> . BV24 | g5 pso
w0 MEM_B_CAS_L BU46 | 55 cass
w0 MEM_B_RAS L 57407 55 _mase
30 @Mﬂ_l‘—‘—cm SB_WE*
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16 7 PPVCORE_S0_CPU_VCAPO

NOTE: VCAPO is sourced by CPU

Do not connect to power supply,

but provide bypass caps on PCB.

16 7 PPVCORE_SO0_CPU_VCAP1

NOTE: VCAPl is sourced by CPU

Do not connect to power supply,

but provide bypass caps on PCB.

PPVCORE_SO0

CPU

6712 15 49 68

OMIT
ARRANDALE
BGA
(SYM 8 OF 11)
BD55 |ycapo_1 vee 1) AFS7
BD51 |ycapo_2 vce_2| AFS55
BD48 |ycapo_3 vee_3| AFS3
BB55 |ycapo_4 vee_a| AFS1
BB51 |ycapo_s vee_s| AF50
BB48 |ycapo_6 vee_e| A48
AYS7 lycapo_7 vee_7| AF46
AY53 |lycapo_s vee_g| AF44
AY50 |ycapo_9 vee_o| AF42
AWS7 lycapo_10 vee_1of AF41
AWS3 lycapo_11 vee_11| AD55
AW50 |ycapo_12 vee_12| AP51
AUSS5 |ycapo_13 vce_13| AD48
AUSL |ycapo_14 vce_14| AP44
AU48 |ycapo_15 vee_1s| AD41
ARS55 |lycapro_16 vce_ 16| ABSS
ARSI lycapo_17 vee_17| RBS1
AR48 |ycapo_18 vec_1s| AB48
ANS7 lycapo_19 vce_ 19| AB44
ANS3 lycapo_20 POWER vee_20[ AB41
AN50 |ycapo_21 8] vee_21| AASS
AL57 lycapo_22 vee_22| AASL
ALS3 lycapo_23 vec_23| AR48
AL50 lycapo_24 vee_24| BR44
2K57 lycapo_25 vee_2s| AR41
2KS3 lycaro_26 vee_26| W55
AR50 |ycapo_27 vee_ 27| WSl
vee_ 28| W48
vee 20| W44
vce_3of WAL
CPU CORE SUPPLY vcc 31| U53
vee_32| U1
U4s
vee_33
BD44 lycapl_1 e vy
BDAL - vee_34
VCAP1_2 T4l
BD37 = vee_3s
vcapl_3 RS5
BDid = vee_36
[VCAP1_4 R51
BBl - vee_37
vcapl_s R48
5537 - vee_38
[VCAP1_6 R44
Y46 - vee_39
[VCAP1_7 R41
Avaz - vee_40
vcapl_s P60
AY39 N vce_41
vcapl_o N55
AW46 B vCce_42
[VCAP1_10
= N51
WAz vee_43
[VCAP1_11
- vee_g4l N48
AW39 .
vcaPl_12 Naa
AU44 vee_as
vCcAP1_13 Naz
2041 - vee_46
[VCAP1_14 M60
2037 - vee_a7
vcap1_1s M51
ARA4 - vee_4s
[VCAP1_16 M44
AR41 - vee_49
vcap1_17 155
AR37 - vee_s50
vcap1_18 K60
ANAG - vee_s1
vcap1_19 K51
ANaZ - vee_s2
[VCAP1_20 K44
N30 = vee_s3
vcaPl_21 355
AL4G6 - vee_s4
[VCAP1_22 H60
XY = vee_ss
VCAP1_23 H51
AL39 vee_s6
[VCAP1_24 H44
K46 = vee_57
vcapl_25 G60
INTT) = vee_s8
vcap1_26 G55
K39 - vee_59
vcaPl_27 G5l
= vee_60
vee_e1| 644
vee_e2| 35
vee_63| B60
vee_eal B37
vee_es| B33
vee_e6| ESO
vee_e7| B46
vce_es| B42
vee_e9| P39
vee_70[ P37
vee_71| P55
vee_72| P54
vee_73| P52
vce_74| P50
vee_75| P48
vee_76| P47
vce_77| P45
vee_78| P43
vce_79| B6O
vee_so| B3O
vee_s1| B33
vce_g2| B49
vee_s3| B46
vee_sal B42
vce_gs| 257
vee_se| 254
vee_g7| 250
vce_ss| 247
vee_sol 243

PP1VO05_S0

21 20 18 17 15 13 12 10 7 6
86

7370740726725 24 33
68 49 15 12 7 6

PPVCORE_S0_CPU

R1300*
100
1%
1/16W
MF-LF

102,

PLACE_NEAR=U1000.F64:25.4MM

'R1305
10

I

17160
MEF-LF

2402

PLACE_NEAR=U1000.N13:25.4MM

OMIT

o160 15 @um-CPU_PSI L F68
5115 o (SUT} CPU_VID<0> A61

O CPU_vID<1> D61

4

CPU_VID<2> D62
CPU_VID<3> A62
CPU_VID<4> B63

91 15 8

91 15 8

91 15 8

CPU_VID<5> D64
CPU_VID<6> D66

91 15 8

e

AN1

51 s (OUT} TP_CPU_VTT_SELECT -

F66

91 60 15 (OUT} PM_DPRSLPVR A
VITT_SELECT: 1 = 1.05v, 0 = 1.1V

A4l

91 68 so [T CPUIMVP_TIMON >
CPU_VCCSENSE F64

CPU_VCCSENSE F63

CPU_VTTSENSE N13

Z o [z

CPU_VTTSENSE R12

PLACE_NEAR=U1000.F63:25.4MM

R1301*
100

te o

PLACE_NEAR=U1000.R12:25.4MM

'R1306
10

b
17160

ME-LF
2402

87 72 71 58 24 23 21 16 7 6
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PP1VO05_S0 s

PSI*

VIDO
VID1
VID2
VID3
VID4
VIDS
VID6

VTT_SELECT1

PROC_DPRSLPVR

ISENSE

VCC_SENSE
VSS_SENSE

VTT_SENSE
VSS_SENSE_VTT

CPU VIDS

SENSE LINES

w39

w37

u37

R39

R37

6 PP1V5_S3 CPU_VCCDDR_CLK
BB14

BB12

VCCPLL1
VCCPLL2
VCCPLL3
VCCPLL4
VCCPLL5

VDDQ_CK1
VDDQ_CK2

POWER

1.8v

1.1V RAIL POWER

VTTO_1
VTTO_2
VITO_3
VTTO_4
VITO_5
VITO_6
VITO_7
VITO_8
VITO_9

VTTO_10

VTTO_11

VTTO_12

VTTO_13

VTTO_14

VTTO_15

VTTO_16

VTTO_17

VTTO_18

VTTO_19

VTTO_20

VTTO_21

VTTO_22

VTTO_23

VTTO_24

VTTO_25

VTTO0_26

VTTO_27

VTTO_28

VTTO_29

VITO_30

VTTO_31

VTTO_32

VITO_33

VTTO_34

VITO_35

VITO_36

VTTO_37

VTTO_38

VITO_39

VTTO_40

VTTO_41

VTTO_42

VTTO_43

VTTO_44

VTTO_45

VTTO_46

VTTO_47

VTTO_48

VTTO_49

VITO_50

VTTO_51

VTTO_52

VITO_53

VTTO_54

VITO_55

VITO_56

VITO_57

VITO_58

VITO_59

VITO_60

VTTO_61

VTTO_62

VITO_63

VTTO_64

VITO_65

VITO_66

VITO_67

VITO_68

VITO_69

VITO_70

VTTO_71

VTTO_72

VITO_73

BF60

Arrandale: 1.05v

BF59

Clarksfield: 1.1V

BD60

BD59

BB60

BB59

AY60

AW60

AW35

AW33

AW1l4

AW12

AU60

AU59

AU12

AR60

AR59

AR12

AN60

AN59

AN35

AN33

AN17

AN15

AN14

AN12

AM10

AL60

AL59

AL17

AL15

AL1l4

AL12

AK35

AK33

AF39

AF37

AF35

AF33

AF32

AF30

AD39

AD37

AD35

AD33

AD32

AD30

W35

W33

w32

W30

w28

W26

w24

w23

U35

U33

U32

Uu30

U28

U26

U24

U23

R35

R33

R32

R30

R28

R26

R24

R23

AY10

AN9
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212038 1715 13 32,10 7 ¢ PP1VOS S0

867370 40726 25 24

NOTE :

OMIT 69 49 24 13 7 ¢ . PPVCORE_S0_GFX
Ul000 R1400"
ARRANDALE 100
BGA 1%
(SYM 7 OF 11) hpien
69 49 20 13 7 ¢ _.PPVCORE_S0_GFX X rizs. 4 402,
PLACE_NEAR= .AF12:25.4MM
AN32 | yaxe1 ma vaxc_sensg| AF12 g GFX VSENSE_P CE_] v1o00 S o o o
AN30 | yaxg2 ZE&| vssaxc_sensg|2F10 g GFX VSENSE_N oD o0 o
AN28 | yaxa3 @A PLACE_NEAR=U1000.AF10:25.4MM
AN26 1
VAXG4 R1401
AN24 | yaxes 100
AN23 | yaxce GFxX_vIDO| AF71 GFX_VID<0> .o pVEL
AN21 | yaxg7 GFx_vip1| RG67 GFX_VID<1> oo 105,
AN19 | yaxcs GFx_vIp2| AG70 _VID<2> oo
AL32 | yaxgo 4 GFx_vip3| AH7L GFX_VID<3> o i
AL30 | yaxG10 IS GFx_vipa| AN71 GFX_VID<4> oo
AL28 | yaxGll @ GFX_vIDSs| AM67 GFX_VID<5> oo
AL26 | yaxci12 I3 GFX7V1D6%5 51
AL24
VAXG13 ] AH69
GFX_VR_EN GFX_VR_EN
2223 | yaxc1a E VR - oD« -
AL21 | yaxG15 GFXﬁDPRSLPVRIM—‘M@ 6 91 N
AL19 | yaxcie R1405
AK14 GFX_IMON| AL69 GFXIMVP_TIMON 6 o1 4.7K
VAXG17 - 1/12371
AK12 | yaxcls | o ]
AJ10 5] 2
VAXG19 | H
AHL = PP1V5_S3RS0 67 16 31 42 72 73 99
VAXG20 BU40
AH12 VDDQ1
vaxe2l | & B35
AF28 VDDQ2
VAXG22 BUZ8
AF26 VDDQ3
VAXG23 FRED)
AF24 VDDQ4
VAXG24 B35
AF23 VDDQ5
VAXG25 BL30
AF21 VDDQ6
VAXG26 5738
AF19 VvDDQ7
VAXG27 BH32
AF17 VDDO8
VAXG28 BE28
AF15 VDDQ9
VAXG29 BGa3
AF14 VDDQ10
VAXG30 BFi6
AD28 vDDQ11
VAXG31 BF15
AD26 VDDQ12
VAXG32 BD35
AD24 VDDQ13
VAXG33 BD33
AD23 vDDQ14]
VAXG34 BD32
AD21 VDDQ15
VAXG35 BD30
AD19 VDDQ16]
VAXG36 @ BD28
AD17 | yaxG37 g | vepai7
B vppo18| BD26
> vppo19| BP24
" vppg20| BD23
. BD21
VDDQ21
W21 | ypr1_1 n Q BD1S
W19 B VDDQ22
VTT1_2 m BD17
u21 o VDDQ2 3|
VTT1_3 a BD15
U19 - a VDDQ24
VIT1 4 g BB35
u1l7 - a VDDQ25
VTT1_5 BB33
uls @ VDDQ26|
VTT1_6 M BB32
Ul4 - © VDDQ27
VTT1_7 1 m BB30
U12 o vDDQ28|
VTT1_8 = 5528
R21 - ) VDDQ29)
VTT1_9 BB26
R19 o VDDQ30
VTT1_10 Bp24
R17 | ypri_11 vbDe31
- vDDQ32| BB23
vpDQ33| BB21
BB19
‘DDA 4]
24 - _PPVCORE_SO0_CPU_VCAP2 vppo3 BB17
- = AK62 VDDQ35
. VCAP2_1 BB15
VCAP2 is sourced by CPU 2K60 | yoap2 2 VDDQ36
Do not connect to power supply, AK59 —
: VCAP2_3
but provide bypass caps on PCB. AH60 | yoaps 4
AmSO — PP1VIR1V05_S0_CPU_VTTO_DDR ..
vCaP2_5 wi2 [
AF60 - VTTO_DDR
VCAP2_6 N30
AF59 = VTTO_DDR1
veap2_7 W28
AD60 - VTTO_DDR2
vcap2_8 - W26
AD59 - VTTO_DDR3
veaP2_9 N2
AB60 - VTTO_DDR4|
VCAP2_10 W23
AB59 - VTTO_DDR5
VCAP2_11 N1
AR60 - VTTO_DDR6
VCAP2_12 T
AA59 - VTTO_DDR7|
VCAP2_13 W7
W60 - VTTO_DDRS|
VCAP2_14 VTTOiDDRQ AW15
W59 | vear2 15 - PP1V05_S0 6,700 s 1 s 20 2 2
U60 | year2_16 vrr1_12| AP15
U59 | year2_17 vrr1_13| AP14
R60 | ycar2_18 vrr1_14| AD12
R59 | year2_19 vrr1_1s| AB12
vrT1_16| ARALZ
vrr1_17| W17
vrr1_1g| W15
vrrl_19| W14
vrr1_z0| W12
vrr1_21| R15
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OMIT
Ul000
ARRANDALE
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BU62 SS1 VSS76 AY62
BUSS |,cc vss77| AY59
BUS5 |,cc3 vss78| AY55
BU51 Ss4 VSS79 AY51
BU48 sS5 vSs80 AY48
BU44 SS6 vsssl AY44
BU37 SS7 vsss2 AY41
BU32 ss8 vss83 AY37
BU25 SS9 vSss4 AY35
BU21 lyss10 vssgs| AY33
BUL8 lyss11 vssge| AY32
BUL4 [yss12 vssg7| AY30
BUlL lyssi3 vsssg| A¥28
BU7 lyssia vssgo| A¥26
BP42 lyss1s vssoo| A¥24
BN64 lyssie vsso1| A¥23
BN6 Kss17 vssoz| A¥21
BM70 lyss18 vss93| AYL9
BMS1 lyssio vssoa| AYL7
BM44 lyss20 vss9s| AYL5
BM32 lyss21 vssoe| AYL4
BM24 lys522 vssg7| A¥12
BM17 lyss23 vssog| AY8
BL57 lyss24 vssgo| A¥4
BL5S lyss2s vss100| AW67
BL48 lyss26 vss101| AW62
BL40 lyss27 vss102| AW59
BL28 lyss2s vss103| AW55
BL20 lyss29 vss104| AWS1
BK63 lvss3o vss1os| AW48
BK60 lyss31 vss106| AW44
BKS53 lvss32 vss107| AW41
BK34 lyss3s vss108| AW37
BK10 lyss34 vss109[ AV9
BI64 lyss3s vss110[ AV1
BI21 lyss3e vss111| RU70
BJI9 lvss37 vss112| AU62
BIL Kyss3s vss113| RUS7
BH70 lyss3o vss114| RUS3
BHS7 lyss40 vss11s| AU50
BHSS lyssa1 vss116| 2U46
BHA7 lyss42 vss117| RU42
BH24 lyss43 vss11g| AU39
BH20 |y5544 vss119| 2U35
BHIS lyss4s vss120[ 2U33
BGS1 lyssae vss121| RU32
BG36 lyssa7 vss122| RU30
BF62 lyss4s vss123| AU28
BF30 lyssao vss124| RU26
BF13 lyssso vss12s| 2U24
BF8 lysss1 vss126| RU23
BE70 lysss2 vss127| AU21
BE6S lysss3 vss128| AU19
BE9 lvsss4 vss129| AUL7
BEl Kssss vss13o0[ AULS
BD57 lysss6 vss131| RUL4
BDS3 lysss7 vss132| AU4
BD5O lyssss vss133| AT64
BD46 lysss9 vss134| AT10
BD42 lysseo vss13s| AR62
BD39 lysse1 vss136| ARS7
BD14 lysse2 vss137| AR53
BB71 lysse3 vss138| AR50
BB62 lysses vss139| AR46
BBS7 lvsses vss140| AR42
BB53 lvsse6 vss1a1| AR39
BB50 lysse7 vss142| AR35
BB46 lysses vss143| AR33
BB42 lysseo vss1a4| AR32
BB39 lvss70 vss145| AR30
BB7 Kyss71 vss146| AR28
BBl Kss72 vss1a7| AR26
BAT0 lyss73 vss1ag| AR24
AYT1 Kyss74 vss14o| AR23
AY66 lyss7s vss1s0| AR21
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[VSS153

[VSS154
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[VSS166

VSS167

VSS168

[VSS169
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VSS197
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VSS208

VSS209
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VSS211
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VSS213
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VSs216
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VSS218

VSS219

VSS220

VSs221

VSS222

VSS223

VSs224
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VSSs226

Vss227
VSss228

VsSs229
VSsS230
VSss231

VSs232

VSs233

VSs234

VSsS235
VSs236

VsSs237
VSs238

VSsS239
VSS240
VSs241

VSs242

VSs243

vss244

VSS245
VSSs246

VsSs247
VSs248

VSS249
VSS250
VSs251

VSs252

VSSs253

VSs254

VSS255
VSS256

VSs257
VSs258

VSS259
VSS260
VSs261

VSS262

VSS263

VSs264

VSS265
VSS266

VSs267
VSS268

VSS269
VsSs270
VSss271

VSss272

VSs273

vss274

VSsS275
VSs276

Vss277
Vss278

VsSs279
VsSs280
vss281

VSs282

vSs283

vss284

VsSs285
VSs286

Vvss287
vss288

VsSs289
VSS290
VSs291

VSs292

VSs293

VSs294

AR42

VSS295
VSs296

AA39

AA37

VsSs297
VSs298

AA35

AA33

VSS299
VSsS300

AA32

AA30

OMIT
Ul000
ARRANDALE
BGA
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AAZ8 | yss301 vss367| K6
AR26 | yss302 vss3es| X4
AR24 | yss303 vss369| I3
AA23 | vss304 vss370| I57
AA21 | yss305 vss371| 748
AR19 |yss306 vss372| 247
AAL7 | vss307 vss373| 740
AR15 |yss3os vss374| 22
AAL4 | yss309 vss37s| 153
AA4 | yss310 vss376| 143
W69 | yss3i1 vss377| 236
W62 | yss312 vss378| HL
W57 | vss313 vss379| €70
W53 | yss3ia vss3so0| 857
W50 fvss3is vss3s1| 653
W46 | vss3ie vss3s2| 648
W42 | vyss317 vss3s3| 647
W6 | vss318 vss3g4| 643
W1 |vss31o vss3ss| 630
V70 fvss320 vss3g6| 624
U64 | yss321 vss3g7| 620
U62 | yss322 vss3ss| 615
U57 | vss323 vss3g9| F61
US53 | yss324 vss3oo| F48
US0 |vss32s vss391| F47
U46 | vss326 vss392| F28
U42 |yss327 vss393| F20
U39 |vss3zs vss3oa| T4
U9 | vss329 vss39s| E37
U4 | vss330 vss3oe| B33
T1 | vss331 vss397| B30
R70 | vss332 vss39s| E16
R62 |vss333 vss399| B12
R57 | vss334 vss4o0| D41
R53 |vss33s vss4o01| 38
R50 |vss336 vss4o02| P34
R46 | vss337 vss403| D31
R42 |yss33s vss4ao04| P27
RS | vss339 vssaos| D24
P4 | vss340 vss406| 220
N63 | yss3a1 vss407| 217
N57 | vss342 vss4o08| D13
N53 |vss343 vss409| P10
N50 | vss34s vssa1o| 2%
N46 |vss34s vssa11| B6S
N30 | vss346 vssa12| B62
N21 | vss347 vssa13| B8
N15 fvss34s vssa14| B55
M53 | vss349 vssa1s| B51
M42 | vss3s0 vssa16| B48
M36 | vss3si1 vssa17| B44
M1 | yss3s2 vssa1s| 252
L70 | vss353 vssa19| 255
L57 | vss3s54 vssa20[ 252
L48 | yss3ss vssa21| R48
L47 | vss3s56 vssa22| 245
L13 lvss3s7 vssa23| 240
K64 |vss3ss vssaz4| 236
K53 | vss359 vssa2s| 233
K43 |vss360 vssaz6| 222
K36 |vss361 vssa27| 226
K34 | vss362 vssa2s| 222
K32 |vss363 vssaz9| 219
K25 | vss364 vss430| ALS
K17 | vss365 vssa31| 212
K11 | vss366 vssa32| 28
vss433| B40
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PPVCORE_S0_CPU

68 4912 7 6

CPU VCore HF and Bulk Decoupling

10x 22uF 0603,

4x 470uF 4.5mOhm,
PLACEMENT NOTE (C1600-C1624):

3x 62uF B2,

25x 1luF 0402

73755 2 PP1VO5_S0

Place on bottom side of U1000.. 212035 17 15 13,12 107 ¢ _PP1VOS S0
CPUPOC4U NO STUFF NO STUFF
1C1600 1Cl601 (*C1602 |1C1603 |*C1l604 |1C1l605 |1C1l606 |(:Cl607 [1C1l608 |[:C1l609 |:Cl610 |:Cl611 |1Cl612
—L 1uF —L 1uF — 1uF —L 1uF —L 1ur —L10F —L 1uF —L 1uF —L1uF - 10F - 10F 1UF R1600* R1602* R1604* R1606" R1608*
8 ;g T TR T T T T T T i T T i 1K 1K 1K 1K 1K
2 x5R 2 x5R 2 x5R 2 x5R 2 x5R 2 x5R 2 x5R 2 x5R 2 x5R 2 x5R 2 ¥X5R 2 x5R 1/12"; 1/12"; 1/12"; 1/12"; 1/12";
402 402 402 402 402 402 402 402 402 402 402 402 MP-LF MP-LF MP-LF MP-LF MP-LF
4022 4022 4022 4022 4022
J__ CPUPOC3U CPUPOC5U
- 11i(1601 11;(1603 11;{1605 11;{1607
K K K K
1C1613 |[1Cl1l614 ([:Cl61l5 |:C1l616 |*Cl61l7 (1Cl1l618 |1Cl619 |:C1l620 |*1C1l621 ([:Cl1l622 (1Cl623 |:1Cl624 5% 54 5% 5%
—— 1UF —— 1UF —— 1UF —L 1uF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF ——1u 1UF Lrew Lrew Lrew Lrew
10% =T 10% — 10% =T 10% =T 10% =T 10% — 10% -1 l0% | 10% — 10% — 10% 10% 402 402 402 402
2 16V 2 16V 2 16V 2 16V 2 16V 2 16V 2 16V 2 16V 2 16V 2 16V 2 16V 2 16V 2 2 2 2
X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R
402 2 2 2 402 402 402 402 402 402 402 402 91 12 8 CPU VID<O>
01128 CPU_VID<1>
J_ o1 e CPU_VID<2>
PLACEMENT_NOTE (C1625-C1634): = e CPU VID<3>
Place near Ul000 on bottom side. 91128 CPU_VID<4>
’ 91128 CPU_VID<5>
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF CPU VID<6>
1Cl625 (1C1l626 |1Cl627 |1C 1628 1C1629 ([1C1l630 |1C1l631 (1C1l632 1Cl634 (1Cl691 |1C1l692 ([1C1693 ([1C1l694 |:Cl1l698 e M DPRSLEVE
ook < S o 1 N oo W ok 1 M o S o . M o £ et o G o 1 e S 1 ) e . GmcRU BSIL
5 8:3V 2 8:3V 2 8:3V 2 8:3V 2 8:3V 2 8.3V 2 6.3V 2 6.3V 2 8:3V 2 8:3V 2 8:3V 2 8:3V 2 6.3V 2 8:3V o1 e8 12 COUT}
disosee|? gpeew |2 fgmomns |2 fggess |2 fgiemm |2 fjposw |7 g |2 fggenes Bisosee |7 g |2 fgmomns |2 igos |7 ygicnmn T dg5ome No STUFF [ |NO STUFF | | cRUPOC4D
R1610* R1612* R1614" R1616" R1618*
J_ 1K 1K 1K 1K 1K
= 1/12;3 1/12;3 1/12;3 1/12;3 1/12;3
PLACEMENT_ NOTE (C1635-C1648): - MF-LF MF-LF MF-LF MF-LF MF-LF
— 4022 402 4022 402 402
Place near inductors on bottom side. NO STUFF CPUPOC3D CPUPOC5D NO STUFF
NO STUFF | NO STUFF | NO STUFF NO STUFF | NO STUFF NO STUFF NO STUFF | NO STUFF R1611 1R1613 1R1615 R1617
1C1635 |1C1636 1C1637 1C1638 1C1640 (1Cl641 |:Cl642 |1Cl64 1Cl644 (1Cl1l645 |1Cl646 1C1l648 1K 1K 1K 1K
28UF  —— 2020F ——28VF —— 23§UF - g(,z%UF - g(,z%UF - g(,z%UF - 202%“ - 202%“ - 202%“ - g(,z%UF g(?%UF 16w P1eu P1ew 16w
MF-LF MF-LF MF-LF MF-LF
2 }%5§YCEM 2 }%(5 ~CERM 2 }%5§YCEM 2 }%(ERYCERM 2 258YcERry 2 258 cERM 2 258 cERM 2 258YcEry 2 258YcERM 2 258YcERM 2 258YcERM 2 %52YcERM 2402 2402 2402 2402
603 603 603 603 603 603 603 603 603 603 603 603
J: VID[2:0] = Reserved (111) £
o ° = VID[5:3] = GPU Gain Setting (See below) -
NO STUFF NO STUFF| VID[6] = Reserved (0)
,|'C1649 |*'C1650 J'Cl651 L*Cl652 |*C1l6A0 ,|'C1l6A1l ,|'C1l6A2 ,1C16A3 |'Cl6A4 DPRSLPVR = 1 - IMVP-6.5 compliant controller
——470UF-4MOHM —— 470UF-4MOHM —47OUF 4MOHM 470UF-4MOHM 62UF 62UF ——62UF ——62UF 62UF PSI# = Reserved (0)
—T1 20% T 20% 20% 20% —T 20% -T— 20% 20%
302 2.0V 32 2.0V 32 3 2 11V 2 11V 2 11V 2 11V 2 11V
POLY-TANT POLY-TANT POLY*TANT POLY TANT ELEC ELE! .LE N N . .
D2T-sM D2T-SM D2T-SM CASE-B2 CASE-B2 CASE-B2 CASE-B2 CASE-B2 BOM GROUP IMAX @ 900mVv CPU Gain Setting BOM OPTIONS Equivalent Gain
J_ CPUPOC_IMAX_ DIS 000 CPUPOC3D, CPUPOC4D, CPUPOC5D
= CPUPOC_IMAX_ 0_20 20A 001 CPUPOC3D, CPUPOC4D, CPUPOC5U 45
VTT ( CPU Uncore ) DECO[ |PLING CPUPOC_IMAX 20 30 30a 010 CPUPOC3D, CPUPOC4U, CPUPOCS5D 30
3x 330ufF 6 mOhm, 4x 22uF 0805, 7x 10uF 0603, 24x 1uF 0402 CPUPOC_TIMAX_ 30_40 40A 011 CPUPOC3D, CPUPOC4U, CPUPOC5U 22.5
PLACEMENT NOTE (C1653-C1656): CPUPOC_IMAX_ 40_50 50A 100 CPUPOC3U, CPUPOC4D, CPUPOC5D 18
Place on bottom side of U1000. CPUPOC_IMAX_ 50_60 60A 101 CPUPOC3U, CPUPOC4D, CPUPOC5U 15
’ CPUPOC_IMAX_60_70 70A 110 CPUPOC3U, CPUPOC4U, CPUPOC5D 12.857
1C1653 1(2221654 1(2221655 Ji(ZZ21656 CPUPOC_IMAX_70_90 90A 111 CPUPOC3U, CPUPOC4U, CPUPOC5U 10
— UF — UF
0 — 20 — 20 — 20 . : :
2 % §VCERM 2 }%5§YCEM 2 }%5§YCEM 2 }%5§YCEM NOTE: BOM Configurations should not call out CPUPOCnU/D BOMOPTIONs directly.
535 603 603 603 . . .
Instead call out appropriate BOM GROUP defined in tables above.
PLACEMENT_NOTE (Cl1657-C1663): =
Place on bottom side of U1000..
Leagsy Leaagse Leaagss Leasso Leager Lerger |caeos
0 — 20 — 20 — 20 — 20 — 20 0
T TW Fa TE [E [h R VTTO DDR DECOUPLING
603 603 603 603 603 603 603 —_—
3x 1luF 0402
PLACEMENT NOTE (C1664-C1687): J—_‘ 35‘%21\49%1; PLACEMENT _NOTE (C1695-C1697):
N = i . PP1VIR1VO5_S0_CPU_VTTO_DDR ,
Place on bottom side of U1000. N m 2 Place on bottom side of U1000 MIN LINE WIDTHA=0.4 mm ’
o ® o o o MIN_NECK_WIDTH:
0603 VOLTAGE=T.1V
1Cl664 1C1665 1C1l666 |1C1l667 |1Cl668 |1Cl669 |1Cl670 (1Cl671 (1Cl672 |[1Cl673 |1Cl674 |1Cl675 C1695 (1C1696 697
TN OFH OTW T OTE TV OTH T TN T T T%é’%F = T W
2 x§‘p{ 2 x§‘p{ 2 x§‘p{ 2 x§‘p{ 2 x§‘p{ 2 5% 2 5% 2 5% 2 5% 2 5% 2 5% 2 g5 2 g5 2 g5 2 5%
402 402 402 402 402 402 402 402 402 402 402 402 402 402 402
1Cl1l676 |1C1l677 |1Cl678 (1Cl679 [1C1l680 (1C1l681 (1C1l682 |1C1l683 (1Cl684 |(1Cl685 |[1Cl686 (1C1l687
10F - 10%1“ - 10%1“ - 10%1“ - 10%1“ - 10%1“ - %U%F - %U%F - %U%F - %U%F - %éJ%F %éJ%F
2 i 2 i 2 i 2 i% 2 i 2 i 2 i 2 i& 2 i 2 i 2 it 2 1%
402 402 402 402 402 402 402 402 402 402 402 402
1 — —
= SYNC MASTER=K17 REF SYNC DATE=06/15/200
1Zcopy s nom —
CPU Non-GFX Decoupling (1 of 2)
'C1689 * <SCH_NUM>| D
;‘_—330UF Apple Inc. =
52 308y 3 <) <E4LABEL>
POLY-TANT POLY TANT POLY TANT
I— D27-5M2 NOTICE OF PROPRIETARY PROPERTY :
J_ THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE COMPUTER, INC.
THE POSESSOR AGREES TO THE FOLLOWING:
= I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 16 OF 132
II NOT TO REPRODUCE OR COPY IT
Design recommendations from Calpella Small Form Factor Design Guide Rev 1.5 (doc #407364) table 2-34 and Calpella Small Form Factor Schematic Check List Rev 1.1 (doc #395914) table 3.26. fiii ﬁsﬁgﬁiggéfLmﬂITINWWLEORPMT 15 OF 101

CPU Power On Configuration (POC) Straps
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5

8 7 6
VCAPO (CPU BSC Package) DECOUPLING

12x 1uF 0402

PLACEMENT_NOTE (C1700-C1711):
12 » _PPVCORE_SO_CPU_VCAPO Place on bottom side of U1000.
L, . . .
1C1700 1C1701 |:C1l702 1C1703 1C1704 1C1705 1Cl1706 1C1707 1C1708 1C1709 1C1710 1C1l711
1UF —— 1UF —— 1UF 1UF —— 1UF —— 1UF —— 1UF — 1UF 1UF 1UF 1UF
10% -1 10% -1 10% 10% -1 10% -1 10% -1 10% 10% -1 10% 10% 10% 10%
2 16V 2 16V 2 16V 2 16V 2 16V 2 16V 2 16V 2 16V 2 16V 2 16V 2 16V 2 16V
X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R
402 402 402 402 402 402 402 402 402 402 402 402 D

VCAP1l (CPU BSC Package) DECOUPLING

12x 1uF 0402
PLACEMENT_NOTE (C1712-C1723):
nvmw% Place on bottom side of U1000.
J1C1712 1C1713 |*C1714 |:*C1l715 |[:Cl716 (*C1l717 |[*Cl718 |*Cl1l719 |[|*C1l720 |[2C1l721 |[|+Cl722 J1C1723
1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF 1UF
10% -1 10% -1 10% -1 10{’6] -T %0{’6] -T— %0{’6] -T %0{’6] -1 %0{’6] -1 %0{’6] -T— %0{’6] -1 %0{’6] %0{’6] fr—
Memory (CPU VCCDDR) DECOUPLING
5x 1luF 0402
@ 3110 7 ¢, PP1V5_S3RSO NOTE: 3x 330uF 6 mOhm caps to be shared between CPU and SO-DIMMs. DG recommends 2x 22uF at SO _DIMM not provided. Decoupling caps at SO-DIMMs on CSA 29 and CSA 31.
JiC1724 1Ccl725 1Ccl726 1C1727 JiC1728 C
1UF —— 1UF —— 1UF —— 1UF 1UF
‘|’2 8% T, 18y T, 18y T, 8% ‘Ij 8%
X5R X5R X5R X5R X5R
402 402 402 402 402
NOTE: 19x 1luF 0402 caps per Apple SI for CMD and CNTRL lines.
JiC1735 1C1736 |1C1737 J1C1738 1C1739 |1C1740 |1C1l741 J1C1742 1C1743 J1C1744 JiC1745 J1C1746 1C1747 |1C1748 |[1C1l749 (1C1l750 |(:1Cl751 |t1Cl752 JiC1753
W T T W T T T W T 0 it W T T T T T T 0
—F X5% 2 gop 2 xoK —F x5% 2 gop 2 gop 2 gop —F x5% 2 xo% —F x5% —|: x5% —F X5% 2 gop 2 gop 2 gop 2 gop 2 gop 2 gop —F x5% _—
402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402
.[*C1729
—-330UF
2 268 rnur
D2T-SM2
B = B
1x 22uF 0805, 1x 4.7uF 0603

2023 2112 75 PP1V8_S0
87172771 %o

DDR Clock (CPU VDDQ CK) DECOUPLING

—
SYNC DéTE=06/15/200

1x 1uF 0402

SYNC MASTER=K17 REF
Rimavioon
CPU Non-GFX Decoupling (2 of 2)

L,1734
42 31 16,337 ¢ PP1V5_S3RS0 30-OHM-5A PPl P DDR_CLK ..
o33 52 — Y _S3_CPU ¢
0603 I
1Cl734
f— 1UF
~ i
X5R
402
< >
d} Apple Inc. SCH_NUM>|D
S <E4ALABEL>
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25377070 26723 24 53 PP1V05_S0
B0, PPIV3 S0 23 2030 17 151512 10 7 ¢ _[PP1VO5_SO
sensunung 84°4778%04%247240%1 &
1
R1820 R1830* !
%%OK 37.4 R19809.c9)
1/16W 1/16W
MF-LF MF-LF 1/16W %
2402 402, rH
2
7 PCH_CLE32K_RTCXL Bl3 Jrrcx1 OMIT FWHO/LADO| D33 g | LPC_AD<0> I o s o1 w7 o ot 3 PCIE_ENET D2R_N BG30 [pErN1 OMIT SMBALERT*/GPTO11| BO - SMC_WAKE_SCI_L ame
2 gom—BCH_CLK32K RTCX2 o, DI3 [rrcx2 U1800 5| rwai/mapi| B33 g g | TLPC AD<1> D s o1 w7 o o 7 (»—BCIE_ENET D2R_P o 2730 [prrp1 U1800 il
IBEX PEAK MY | FWH2/Lap2| C32 g g | LPC AD<2> Do 57 o % 0 3 PCIE_ENET R2D_C_N BF29 |pETN1 IBEX PEAK M SMBCLK[ H14 SMBUS_PCH_CLK %26 28 20 32 D
FCBGA FWH3/LAD3| 232 o o LPC_AD<3> CED ¢ o5 47 97 % 54 37 PCIE_ENET_R2D _C_P BH29 |pgTP1 FCBGA suppaTal C8 SMBUS PCH DATA i a8 &8 e e
., _RTC_RESET_L o Cl4lrTcRsT* (1 oF 10) e | S (2 or 10
PCH SRTCRST L e 17 FWH4/LFRAME -5 LBC E E_L {OUD> © 45 47 87 % 94 33 5@____——‘_PCIE AP_D2R N AW30 |pERN2 ) SMLOALERT*/GPI060| J14 - PCH_SMLOALERT L 1
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CE_N: U1800.V 2.54MM L AF32 |vCcCIOd E PP3V3 SO 30,51 52,54 58 62 63 68 69 72 veero
) g BC26 jvec1ods
PCH output, for decoupling only vce3_3_8| J38 357 mA 73 80 83 84 85 87 88 BC28
PPVOUT SO PCH DCPSST 8 (VCC3_3[1-14 vocToss
DCPSST vce3_3_9l 138 C [1- ] total) BD26 |vCCIO47
. mm VOLTAGE=X.XV A _
cc3_3_10l M36
PCH output, for decoupling only D vees s BD28 |vccIoas PP1VE SO
055 PPVOUT S5 PCH_DCPSUS ¥22 |pcesus g vees_3_ 11 N36 BE26 |vccIodo €7 1216 2123 2 58 71 72 @7
293 MIN-NECKWIDTH=0.2 M Q vees 3 12, P36 BE28 |VCCIOS50 VCCPNANDLL_AM16 156 ma (1.8V)
2 L0v, MIN NECK W m M yees 3 13|_u3s BG26_|vecrost VCCPNAND2| AK16 NOTE: Connect to 3.3V if NAND not used.
402 1C2230 - VCCPNAND3| AK20
9,1 UF PL3V3 S0 Pty indatf fiiote roar Tecrons £ vecenawpa_axio
= Z ?:ﬁXM vees_s_1a| ap13 | 357 mA (VCC3_3[1-14] total) 7 5 #4088 BH27 vCCIOS3 VCCPNANDS|_AK1S
402 PLACE_NEAR=U1800.Y22:2.54MM PP1 PCH_’ APLL_SATA AN30 VCCIO54 “\\ VCCPNAND6| AK13
L VCCSATAPLLI] 31 mA (if GPIO27 is low) AN3L VCCIOS5 VCCPNAND7 AM12
- VCCSATAPLL2| AK1 9.9,55,78, 54,52, 8 # PP3V3_S0 g VCCPNANDS| AM13 B
[
BuEnmpgy, BR3VI_SS PP1VOS SO RERUARAEYE 7357 ma (veos 3[1-14] total) L_amas lvees 51 % vecenanns| a1
163 mA SO, 65 mA S3-S5 P18 |vCCSUS3_3_29 84728%28%08%78%,1768° 20 21 2 - - =z PP3V3 SO 5051 52 5458 62 63 68 69
- — = veeIo9| AH22 3062 mA (VCCIO[1l-56] total) 72 71 58 24 23 21 16 12 7 ¢ _PP1V8_ S0 §rodritettotdohds Baids 2
(VCCSUS3_3[1-32] total) Ul9 |vCCSUS3_3_30 ] VCCME3 3 1| AM8 85 mA SO, 22 mA M-on 73 80 83 84 85 87 86 99
U20 [vcesus3_3_31 PP1V8_S0 6712 16 21 23 24 58 71 72 87 164 mA (VCCVRM[1-4] total) VCCVRML VCCME3_3_2| AMO !
U22 lvccsus3_3_32 VCCVRM4|_AT20 | 164 ma (VcCVRM[1-4] total) . _PP1VO05_S0_PCH VCCAPLI_FDI H| vcemes 3 3l_api1
99 ~ - _3_
6%26%;6%55%;5%25§g51§§5§;42527 P3V3 SO 8 5 mA (if GPIO27 is low) BJ18 |VCCFDIPLL E VCCME3_3_4| AP9
885785505580 75 728 357 mA 15 |vees 3.5 I VCCIO10| AH19 GPIO27 | HDA SYNC | VccVRM PLLs 212018 17 13 13 12 107« PP1VOS S0
(VCC3_3[1-14] total) 16 [vec3 3.6 o « vccroii|l ap20 3062 mA (VCCIO[1l-56] total) AM23 |vccIol
Y16 lvees 3.7 H E vcerolz| AF22 1 (IPU) 0 (IPD) 1.8V Float
O] VCCIO13| AD19
S W croral arzo 1 (IPU) 1 1.5V Float
3 vceTols| AR19 0 X 1.05Vv 1.05Vv -
P~ VCCIO1l6| AH20 Not 1.5 .
veero17|_apie ote: .5V option consumes more current than 1.8V
vccIols| AB20 PLLs = VccAClk, VccSATAPLL, VccAPLLEXP & VccFDIPLL
VCCIO19| AB22
2120 18 17 15 13 12 10 7.6 _PP1VO5_S0 VCCIO20[ AD22
BB RENL )
< 1 mA AT18 |V CPU_IO1 PP1VO05_S0 §.7.10 12 13 15 17 18 20 21 23
84728%28%48°78%73 76k
V_CPU_102 r) VCCME13| AA34 1849 mA SO, 700 mA M-on
VCCME14| Y34 (VCCME[1-16] total)
VCCME15| Y35
VCCME16| AA3S
w40 17445 43231770 PP3V42 G3H PP3V3 SO BA LS e L
o 2 mA S0-S5, ~6 uA G3 L a12 |vecrre 218 veesusaoal 6 mA SO, < 1 mA S3-S5 prppvannuy NC DATE A
’ &2 ’ - 85 87 88 95 SYNC MASTER=K17 REF SYNC DéTE=06/15/200
2o un:
PCH Power
< >
d} Apple Inc. SCH_NUM>] D
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AY

B1l1

B1S

B19

B23

B31

B35

B39

B43

B4

BG12

BB12

BB16

BB20

BB24

BB30

BB34

BB38

BB42

BB49

BC10

BC14

BC18

BC2

BC22

BC32

BC36

BC40

BC44

BC52

BD48

BD49

BE12

BE16

BE20

BE24

BE30

BE34

BE38

BE42

BE46

BE48

BES0

F49

FS

G10

Gl4

G18

G2

G22

G32

G36

G40

G44

G52

AF39

H16

H20

H30

H34

H38

H42

0
IBEX_PEAK M
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H49

HS

J24

K11

K43

K4

L14

L18

L2

122

L32

136

140

L52

M12

Ml6

M20

N38

M34

M38

M42

M46

M49

M5

M8

N24

P11

AD1S

P22

P30

P32

P34

P42

P45

P4

R2

R52

T12

T41

T46

T49

TS5

T8

U30

U31

U32

W2

W52

Y11

Y12

Y15

Y19

Y23

Y28

Y30

Y31

Y32

Y38

Y43

Y46

P49

Y5

Y6

¥8

P24

T43

ADS1

AD47

Y4

AT12

AM6

AT13

AMS5

AK45

AK39

AV14

OMIT
U1800
IBEX_PEAK M

FEBGA —
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o 83 73 PCH VCCRTC BYPASS PCH VCCPNAND BYPASS PCH VCCCORE BYPASS
1o.i72; ¢ PB3V3_S5 (PCH RTC 3.3V PWR) (PCH NAND 1.8V/3.3V PWR) (PCH 1.05V CORE PWR)
2 oo 0o BESV_SS PCH VSREF_SUS Filter & Follower v s s s g sy o PP3VA2_G3H 4 s s sn 51 2e 2e o« _PPLVB_SO st sose s oo por o PPLVO5_SO
1 mA S0-S5 (PCH Reference for 5V Tolerance on USB) et 50T A SO0-S5 / 8673770740726 25 24 33
2 4 _
R24olg D2400 6 uA G3 PLACE_NEAR=U1800.A12:2.54MM PLACE_NEAR=U1800.AK13:2.54MM 2440 PLACE_NEAR=U1800.AB24:2.54MM
55 3 NC BATS4DW-X-G C2420: 1C2421 |1C2422 %1UF C24701 1C2471
Lyiew SOT-36 1UF L 0.1UF ——0.1UF S 183 10UF 1UF
i : ST T s 2y %)
1 6.3V , 5 lav o lev 402 653V 5 5 8.3V
CERM X5R X5R X5R CERM
p PPSV S5 PCH V5REFSUS 21 402 402 402 603 402
MIN‘NECK‘WIDTH 0. 25M.M 1 mA S0-S5 —u1 12:2.54 = =Ul 24:2.54
C2400 *| prace_neaRZUT800.F24:2. 5414 P R NERR Y1800 A1 s L PCH VCCSUSHDA BYPASS FPLACE_NERRZU1800.AB24:2. S4MH |
1%1; f— (PCH HD Audio 3.3V/1.5V PWR) -
v
X382 PCH VCCSUS3_3 BYPASS 35°24°3:3,°%0° :;5;5‘”53 23 PP3V3_S0 PCH VCCIO BYPASS
(PCH SUSPEND PCI 3.3V PWR) L (PCH CLK 1.05V PWR)
58 57 53 = RS %? PP3V3 S5 PLACE_NEAR=U1800.L30:2.54MM C2445 21203037 15 43 12 10 7 ¢ _PP1VO5 S0
583 83 BRI -_ %0§
PR LR 2425 2 &2y
40 45 4 -
°,% i _PP3V3_S0 PLACE_NEARZU1800.P18:2 - 54MM “UF 402 PLACE_NEAR=U1800.AF32:2.54mM (1 C2475 (1C2476 (1C2477
5 @ PPSV SO PCH VSREF Filter & Follower o I }g% L i‘%F f— i‘%F - i(%F
1 mA (PCH Reference for 5V Tolerance on PCI) E %35 = 2 8:3% 2 8:3% 2 eV
R2401? s 1 D2400 0 PCH V_CPU_IO BYPASS 402 402 402
100 ¢ nc 7, B = (PCH 1.1V/1.05V CPU I/O PWR)
LB Y BAT54DW-X—-G - PLACE _NEAR= Y B8 REAR1836 hu35: 2. 5amm
FZ%E 6 163 mA SO / | PCH USB/VCCSUS3_3 BYPASS 2120 39,17 15 13 12 10 7 ¢ PP1VO05_S0 =
! 65 mA S3-S5 0 (PCH SUSPEND USB 3.3V PWR) -
PPSV SOIDPCE-I VSREF 2 =) PP3V3 S5 PLACE_NEAR=U1800.AT18:2.54MM PLACE_NEAR=U1800.AT18:2.54MM
MIN-NECKWIDTH-0:35MM 1 mA J‘sé’a?a%‘é“vé‘gseé’d 1 C24501 1C2451 [(1C2452
Cc2 4101 1| pLACE_NEARZUTS00. K49+ 2. 54MM 3 | LACE NEARZU1800.U23:2.54M 4'7}]85 _— i’g'%IUF — i’g 1UF PCH VCCIO BYPASS
UF —— | = . il 6.3V v v
188 5T ~  PLACE_NEAR-U1800.A26:2.54mm 1 C2426 |1C2427 535 2 2 %35 2 %35 (PCH USB 1.05V PWR)
538 ?8'%1“ —_— ?8'%1“ 212036 1715 1332 307 ¢ _PPIVO5_S0
2 ye2p 2 yep PLACE_NEAR=U1800.AT18:2.54MM
= 402 402 = PLACE NEAR=U1800.v24:2.54umM |1 C2480
y 1&]17
L PCH VCCIO BYPASS 2 &gy
(PCH DMI 1.05V PWR) 402
PCH VCCME3_3 BYPASS 2120 15 1715 13 12 10 7 ¢ _PP1VO5_S0 =
(PCH ME 3.3V PWR) 8673 70 40 26 25 24 33
PCH VCCIO BYPASS
290,%,50,78,%4,%5,51, % ¢ PP3V3_S0 ~U1800.AT16:2. 1
At % PLACE_NEAR=U1800.AT16:2 54MMl (1:51*455 (PCH SATA 1.05V PWR)
0
PLACE_NEAR=U1800.aM8:2.54mm (1 C2430 2 83y 21 20 1817 15 13 12 10 7 ¢ _PP1V0O5_ S0
o ‘1o %gl}M 86 73 70 40 26 25 24 23
)%
2 i_g,‘l{ PLACE_NEAR=U1800.AB19:2.54mu |1 C2485
402 = p— éJF
1 PCH VCCLAN BYPASS 2 ém%’z&
- (PCH 1.05V LAN Core PWR) 402
PCH CORE/VCC3_3 BYPASS GND £
(PCH MISC 3.3V PWR)
NO STUFF
PCH VCCIO BYPASS
©352.°35%:°50°15°%5°1,°% ¢°_PP3V3_S0 _
B dibiilall & PLACE_NEAR=U1800.AF23:2.54MM C2460 (PCH PCIE 1.05V PWR)
PLACE_NEAR=U1800.V15:2.54MM C2435 2 CERM 212038 1715 13 32 10 7 ¢ PP1VOS S0 —
402
2 X§§ —_ PLACE_NEAR=U1800.AN20:2.54MM
402 24901 1C2491 |1C2492 (1C2493 |1C2494
1 PCH VCCME BYPASS 102%5 - i‘%F - i‘%F - i‘%F - i(%F
- (PCH 1.05V ME Core PWR) 653 2 2 834 2 8:3% 2 8:3% 2 eV
PCH VCCAPLLEXP Filter PCH VCC3_3 BYPASS PP1VO5 SO 603 402 402 402 402
(PCH PCIe PLL PWR) s, (PCH PCI 3.3V PWR) 2003%03720%40° 2872324 £a
5 63 62 55 23 52 31 30 49 ’ PLACE_NEAR=U1800. ANZOAI% MM AN20:2. ShSACE NEAR=U1800.AN20:2.54MM
2 M%?%‘{OEF: SDOT f’oCIs'l VCCAPLL _EXP 4259849339700 %3,7 ¢ _PP3V3 S0 PLACE_NEAR=U1800. AD3B 2 54M.M PLACE_NEAR=U1800.V39:2.54MM PLACE_NEAR=U1800.AN20:2.54MM =
ggg;ﬂggg;wggg;ﬁ;o:zsm OMIT WF: C2311 not in DG or CRB 465 2 661 C2467:1 1C2468 [1C246
= UBlacE_NEAR=U1800.BJ24:2.54mM [1 C2413 PLACE_NEAR-U1800.338:2.54mu |1 C2436 2U% 22pF ——  22QF — 1uF — 1uF
1UF 0. 1UF 6- sz 6- sz 6.8V2 2 0%y 2 8%y
%0% ]:2% X5R~! CERM X5R~! CERM X5R-CERM CERM CERM
2 8:3Y 2 18y 603 603 603 402 402
402 402 .
PLACE_NEAR=U1800.AD38:2.54MM
= = PLACE_NEAR=U1800.V39:2.54MM =
PCH VCCFDIPLL Filter PCH VCC3_3 BYPASS PLACE_NEARZU1800.AD38:2. 54MM
(PCH FDI PLL PWR) o5 57 55 54 55 80 73 23 6o (PCH SATA 3.3V PWR)
. PP1V05 S0 PCH VCCAPLL FDI 17,96,82,48, 51,343,377 % PP3V3_S0
HINECKWIDTR=0 35mm OMIT WF: C2413 not in DG or C
v = "BLACE NEAR=U1800.BJ18:2.54mmM |1 C2415 PLACE NEAR=U1800.aD13:2.54mM |1 C2437
1UF . 1UF
0 3
2 fag 2 81
402 402
— - p—
PCH VCCSATAPLL Filter PCH VCC3_3 BYPASS
(PCH SATA PLL PWR) (PCH PCIe/DMI 3.3V PWR)
. PP1V05 S0 PCH VCCAPLL_SATA BB: C2417 removed f:rsn‘i: DG, 445 8 pP3v3_s0
HINNECR AT DTh=0 25y NO STUFF R
VOLTAGEST. 0¥, ACE_NEAR=U1800.AK1:2.54my |1 (1:317417 PLACE_NEAR=U1800.AN35:2.54MM |1 (gzl% 8
[ )%
2 bad 2 {81
402 402
PCH VCCACLK Filter PCH VCC3_3 BYPASS
(PCH Misc PLL PWR) (PCH CLK/HVCMOS 3.3V PWR)
. _PP1VO05 SO pocg VCCA CLK BB: C2419 removed, f‘*;“n‘f De 4,45 % pp3v3 S0 %MégTER=K17 REF SYNC_DATE=06/15/200
MIN LINE WIDTH=0. BRI R TR i
UENNEGE ngEyR-0 - 2o NS ST HE B E X PCH Non-GFX Decoupling
PLACE_NEAR=U1800.AP51:2.54MM (1:2419 PLACE_NEAR=U1800.AB34:2.54MM (g214 9
UF - 1UF
0 Sy < H M>] D
2 (};Eéx 2 ig‘,{ d} Apple Inc. SCH_NU
402 402
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3x 330uF 6 mOhm (2 stuffed), 3x 22uF 0603, 16x 1luF 0402
PLACEMENT_NOTE (C2500-C2506):
P PPVCORE_S0_GFX N
e Place on bottom side of U1000.
1C2500 |[1C2501 ([1C2502 ,[*Cc2505 .|'C2506
22UF  —=22UF  —— 22UF :: 330UF 330UF
2 )%5§YCERM 2 )%ERYCERM 2 )%(511 CERM 2 12>0Ly TANT Poiy TANT
603 603 603 D2T-SM2 D2T-SM2 D
PLACEMENT_NOTE (C2524-C2539): J.—_
Place on bottom side of U1000.
1C2524 |[1C2525 ([1C2526 |1C2527 |1C2528 ([1C2529 (1C2530 |1C2531 |1C2532 |1C2533 (1C2534 |1C2535 [1C2536 |1C2537 |(1C2538 ([1C2539
T W T T W T T W W W W Tl W mil O mil W T h
2 x§‘p{ 2 x§‘p{ 2 x§‘p{ 2 g5 2 5% 2 5% 2 g5 2 5% 2 g5 2 g5 2 5% 2 5% 2 5% 2 5% 2 5% 2 5%
402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402
VCAP2 (CPU BSC Package) DECOUPLING ||
5x 1luF 0402
PLACEMENT_NOTE (C2510-C2514):
L PPVCORE_S0Q_CPU_VCAP2 N
7 Place on bottom side of U1000.
1C2510 1C2511 1C2512 1C2513 1C2514
f— 1UF - 1UF 1UF
18{’3 189 18{’3 189 189
2 ¥X5R 2 ¥X5R 2 ¥X5R 2 X5R 2 X5R
402 402 402 402 402
Design recommendations from Calpella Small Form Factor Design Guide Rev 1.5 (doc #407364) table 2-34 and Calpella Small Form F actor Schematic Check List Rev 1.1 (doc #395914) table 3.26.
PLACE_NEAR=U1800.AE50:2.54MM PCH VCCADAC Filter
1.2550 (PCH DAC PLL PWR)
09,93,93,52,5,54,%%,%1,%8 22 PP3V3_S0 R2550 180-OHM-1.5A PP3V3 SO PCH VCCA_DAC n
SREBUAELY "o ma 1 2 _PP3V3 S0 PCH VCCA_DAC_F LYY Y L2 MIN-NECK_WIDTH=0.2 MM 69 ma
MIN LINE WI Hf . 0603 VOLTAGE=3.3V
L ggg;ﬂggigtw%giﬁ—o.zsm 69 mA
ME-LF : C25501 1C2551 1C2552 PLACE_NEAR=U1800.AE50:2.54MM
402 102111; f— 0.%1UF f— 0.01
62%% T — 10y — 30y
X5R X5R CERM
603 102 102 -
PLACE_NEAR=U1800.AE50:2.54MM
PLACEiNEAR=U1800.AE50:2.54MM____
PCH VCCADPLLA Filter
1.2560 (PCH DPLLA PWR)
w20 1s 17 1s 1 13 102 PP1VO5_S0 R2560 10UH-0.12A-0.360HM _ ppjy05 S0 PCH VCCADPLLA "
BEEREEE 137 ma 1 : PPLVO5 SO PCH VCCADPLLA F ) MIN-NECK—WIDTH=0:2 Mt 68 mA
MIN =0.5 VOLTAGE—T 05v
cI)gTAg%K;WgIgTH 0.25MM 68 mA 0603 STU
v - C2560°* 1 C2561 PLACE_NEAR=U1800.BB51:2.54MM
220UF f— 1(§JF
2 éEév
cager ézTANT 402 B
PLACE_NEAR=U1800.BB51:2.54MM
PCH VCCADPLLB Filter
1.2565 (PCH DPLLB PWR)
R2565 10UH-0.12A-0.360HM _pp1y05 SO PCH VCCADPLLB n
0 MIN LIN,
iRl B_E GaLomEE 02 69 ma
P :égﬁég%wggmzo’zsm 69 mA 0603 | VQETAS i 0oV
HELE = C2565*, |[1C2566 PLACE NEAR=U1800.BD51:2.54MM
0 220UF o 1(§JF
20%
e Bl 7] |2 Gigh
CASE-B2-SM1 402
PLACE_NEAR=U1800.BD51:2.54MM
PLACE_NEAR=U1800.AP43:2.54MM PCH VCCTX_LVDS Filter
L2570 (PCH LVDS TX PWR)
w7 72 71 55 23 21 16 12 7 ¢ _PP1V8_S0 - 1UH PP1V8_ SO PCH_VCCTX_LVDS a
59 mA | 1 Y 2 __o ﬂ%g‘ﬁ}]CK‘WIDTH 0:3 it 59 mA
0805 VOLTAGE=T.8V
C25701 1C2571 1C2572 PLACE_NEAR=U1800.AP43:2.54MM
22UF —— 0.01UF —— 0.01U
293 T, 1&% 189
xsr-8ERy 2 2 cERu 2 cERu — — A
603 402 402 SYNC MASTER=K17 REF SYNC_DATE=06/15/200
PLACE_NEAR=U1800.AP43:2.54MM .
CPU/PCH GFX Decoupling
PLACE_NEAR=U1800.AP43:2.54MM —
< >
(f} Apple Inc. SCH_NUM>|D
. . ®
Design recommendations from Calpella Design Guide Rev 1.5 (doc #398905) Section 3.25.3 tables 161 and 162. <E4LABEL>
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5

4

Calpella Processor

mini

XDP

2120 183715 13 12 10 7 ¢ _PP1VO5_S0
d773%76%8%28%1% &5
XDP_CPU BPM CRITICAL XDP
RP2600 OMIT 'R2615
o 0 XDP_BPM L<0> 1 8 J2600 31
51 10 XDP_BPM_L<1> 2 0 7 LTH-030-01-G-D-NOPEGS /16w
51 10 XDP_BPM_L<2> 3 26w 6 FoST_SM Zl‘ﬂl;;LF
o1 10 (Try—XDP_BPM_L<3> 4 SM-LH 5 2 15 olt
21 10¢gry—XDP_PREQ_L OBSFN_AQ o——10 01> oup OBSFN_COQ CPU_CFG<8> ams
XDP CPU CFG 5110 (I XDP_PRDY L OBSFN Al S § 00 5 DU OBSFN C1 CPU_CFG<9> ans
RP26 * 10 O
01 s CPU_CFG<12> 4 5 XDP_OBSDATA_A<0> OBSDATA_AQ =210 01" oup OBSDATA_COQ CPU_CFG<0> ans
919 CPU_CFG<13> 3 0 6 XDP_OBSDATA_A<1> OBSDATA_ A1l =210 0l s OBSDATA_C1 CPU_CFG<1> ams >
> (ryCPU_CFG<14> 2 2167 RV D4 FERn
o » Cory—CPU_CFG<15> 1 b I XDP_OBSDATA_A<2> OBSDATA_A2 DU Dyl FERIN OBSDATA C2 CPU_CFG<2> am
XDP_OBSDATA_A<3> OBSDATA A3 =10 01 o OBSDATA C3 CPU_CFG<3> ame e
PLACEMENT_NOTE=Place R2501 close to R2500 to minimize stubs. - - = 0 19 T = -
O O
s> oy CPU_CFG<17> OBSFN_BOQ =210 012 oup OBSFN_ DO CPU_CFG<10> am:
15 [T CPU_CFG<16> OBSFN B1 Py z: 00 zz Py OBSFN D1 CPU_CFG<11> ame
O O
91 10 XDP_BPM L<4> OBSDATA_BQ 2 27 oty OBSDATA_ DO CPU_CFG<4> 5 01
[manns = @=p———-0 O — =t = <4
s1 10 (Epy—XDP_BPM_L<5> OBSDATA_ B1 =210 012 —e=e OBSDATA_ D1 CPU_CFG<5> g >
O O
XDP o1 10 ory—XDP_BPM_L<6> OBSDATA_ B2 =10 012 omp OBSDATA_D2 CPU_CFG<6> ans »
s1 10 (o) XDP_BPM_L<7> OBSDATA_ B3 =510 01 oup OBSDATA_D3 CPU_CFG<7> ams
R21§<10 T 38 5 o7 T
o120 10 (Ey—CRU_PWRGD 1 AAN,2 XDP__PWRGD PWRGD/HOOKQ -0 1o o022 - ITPCLK/HQOQK4 FSB_CLK133M ITP P am e o XDP
5% 45 25 10 (DU} PM_PWRBTN_L HOOK1 -2 IoXe! 41 P ITPCLK#/HOOKS FSB_CLK133M ITP_N am e s
A e i R2611
Hporr VCC_OBS_AB LU DS L VCC_OBS_CD X
»1 10 (ryy—XDP_CPUPWRGD HOOK2 -5 1001 e RESET#/HOQK6 21 XDP_CPURST_L 1 2 FSB _CPURST L 10 01
TP_XDP_HOOK3 HOOK3 -2 1o ol - DBR#/HOQK7 XDP_DBRESET L U 10 25 27 91 . PLACE_NEAR=U1000.N70:1.00MM
0 1o o2 NOTE: XDP_DBRESET_L must be pulled-up to 3.3V. MESLE
63 48 47 42 32 30 20 26 23 17Ty SMBUS_PCH_DATA SDA =210 o2 - TDO XDP_TDO 25 91
B = .-
63 48 47 42 32 30 20 26 35 LICETY SMBUS_PCH_CLK SCI, PO DO EE - TRSTn XDP_TRST_L oo 10 o
333 IR 55 b TDT XDP_TDI
TCK1 NeXe—o o - 25 91
o1 10 ¢oumXDP_TCK TCKO 21001 TMS XDP_TMS oD 0 o
50 |5 o2 XDP_PRESENT#
XDP_NORMAL&XDP_CPU XDP L | XDP
R2690 C2600: 51650852 11620601
- % PART# QTY | DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION
1 @um—JTAG_CPU_TDI 1 2 XDP_TDI ;. i3 - S i
XDP_CPU e 55 55 51650852 | 1 | CONN,PLUG,B2B,60P,0.5MM, NOPEG 32600 CRITICAL XDP_CONN_CPU
R2695 MESLF
" JTAG_CPU_TDO A9 XDP_TDO 55 o J_
XDP_NORMAL1 e -
R2691 HESLF
LJ .
5%
il x0e_icn Calpella PCH mini XDP
402, R2§96
* g JTAG_GMCH_TDL AV L, 0 PR3V S0
XDP_NORMAL&XDP_GMCH st RURLAF F I T
R2 g 92 MiosT CRITICAL
1 omy—JTAG_GMCH_TDO IAAN 2 XDP_CONN_PCH
1/51%sw J2650
F-LF DF40C-60DS-0.4V
02 F-ST-SM-HF
1 O C 2
TP_XDPPCH OBSFN_A<0> OBSFN_AQ o——10 01" o OBSFN_COQ ISOLATE_CPU_MEM_ L ame s PCH GPIO28
TP_XDPPCH OBSFN A<1> OBSFN Al 10 0 o OBSFN C1 SMC_IG THROTTLE L am o s PCH GPIOO
— — — = - .- = — —
O O
PCH OCO# 19 PCH_GPIO59 OBSDATA AQ > 10 Gt OBSDATA_ CO FW_CLKREQ L 17 40 PCH GPIO20
[mains — G O O G = <M
PCH OC1# 5519 (IR USB_HUB_SOFT_RESET_L OBSDATA_ Al P IoXe! 12 OBSDATA_C1 AP_CLKREQ L amy s PCH GPIO18
- 13 14 -
O O
PCH OC2# 1 myBCH_GPIO41 OBSDATA A2 o=—— 10 01 ° oup OBSDATA_C2 SATARDRVR_A_EN am e PCH GPIO21
— - G =
PCH OC3# » m—BCH_GPI042 OBSDATA A3 o——10 0% ouip OBSDATA C3 SATARDRVR_B_EN am PCH GPIO19
- 19 20 -
O O
TP_XDPPCH OBSFN_B<0> OBSFN_BOQ =——210 01 oup OBSFN DO TP_XDPPCH OBSFN_D<0>
— G G —
TP_XDPPCH_OBSFN_B<1> OBSFN B1 o—— 2210 012 ous OBSFN D1 TP_XDPPCH OBSFN_D<1>
- 25 26 -
O O
PCH OC4# 1 c—BCH_GPIO43 OBSDATA_BQO o=——2"10 012° oup OBSDATA_ DO SDCARD_RESET am e PCH GPIO36
— — G G = —
PCH OCS5# I PCH_GPIO9 OBSDATA_B1 P 00 30 ot OBSDATA_ D1 JTAG_GMUX_TCK am e e PCH GPIO37
- 31 32 -
O O
PCH OC6# a6 19 (I PCH_GPIO10 OBSDATA B2 U 00 EL—e OBSDATA D2 AUD_TPHS_SWITCH_ EN am e e PCH GPIO1l6
PCH OC7# 1> omy—BM_LATRIGGER L OBSDATA B3 o=——210 01>° guip OBSDATA D3 ME_TEMP_ALERT L am PCH GPIO49
- 37 38 -
O O
87 73 a5 27 ALL_SYS_PWRGD PWRGD/HOOKOQ >0 012 o= ITPCLK/HOOK4 TP_XDPPCH_HOOK4
us 25 10 _PM_PWRBTN_L HOOK1 -0 0l o= ITPCLK#/HOOKS TP_XDPPCH_HOOK5
VCC_OBS_AB 815 o VCC_OBS_CD
TP_XDPPCH_ HOOK2 HOOK2 - 45 00 46 - RESET#/HOOK6 XDPPCH_PLTRST_L am 1K series R on PCH Support Page
TP_XDPPCH_HOOK3 HOOK3 100l » DBR#/HQOK7 XDP_DBRESET_L 10 25 27 91
21 5 o230 NOTE: XDP_DBRESET_L must be pulled-up to 3.3V.
63 a8 47 42 32 30 28 26 25 17 _OMBUS PCH_ DATA SDA =10 0% gu= TDO JTAG_PCH_TDO am
54 G =
63 48 47 42 32 30 29 26 33 17 _SMBUS_PCH_CLK SCT. IPQEEEEE] DO BEL S TRSTn TP_XDPPCH_TRST_L
TCK1 NeX22o o125 TDI JTAG_PCH_TDI oD
1 @om—JTAG_PCH_TCK TCKOQ 100122 TMS JTAG_PCH_TMS ooy 1
O O

51850774

XDP_PRESENT#

p—
SYNC MASTER=K17 REF

—
SYNC DéTE=06/15/200

eXtended Debug Port (XDP)

(fs Apple Inc.
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e
L2700 P A e R YT D A O T2 PLACE_NEAR=U2700.24:2
’55634653651‘siﬂﬂﬁﬂ 2“ PP3V3_ SO FERR-120-OHM-1.5A T PLACE_NEAR=U2700.5:2 U2 L DACE NEARRU2700.29:2 mm
48 47 45 Aé gg g; ga aﬂ 1 r Y Y T \ PP3V3 SO CKSOS F PLACE, NEAR—UZ700 17:2 mm
0402 MIg NECKWIDTH=0.2 mm
VOLTAGE—tf 3v Cc2700: 1C2709
10UF —— 0.1UF
20% -1 10%
6.3V 16V
X5R 2 X5R
603 402
L2710
2120 10,37 15 13 12 107 6 PP1V0O5 SO FERR-120-OHM-1.5A PLACE NE&AR—Léﬂl%.Z%OO s :NO_VIA C
86 73 70 40 25 1 r Y Y T \ 2 PP1V05 SO CKSOS F . lPLACE NEAR—UZ700 18:2 mm
0402 ﬂ%ngCK?ﬂIDTH 0:3 mm
VOLTAGEZT.03V' 2710 1 1C2715 (1 C2716
10UF —— 0.1UF 0.1UF
20% -1 l0% 10%
6.3V 16V 16V
X5R 2 2 ¥X5R 2 x5R
603 402 402
CRITICAL J.—_
Y2730 A - o . .
PLACE_NEAR=Y2730.1:2 mm:No_via 14- 31818 PLACE_NEAR=Y2730.2:2 mm:NO_VIA - b Il I I A NOTE: REF/FS pin is input until first CK_PWRGD rising edge.
o ] I o 4 = Fs=0 => 133MHz BCLKs, FsS=1 => 100MHz BCLKs
5x3U2 - AR N g o8 S‘% All other output frequencies are fixed.
C2730: 1C2731 2 9 2 4444
18pF 18pF ST £ 8 & 818 IPD
255 - ~ 35, U 55 55 (RN PCH_CLK14P3M_REFCLK gmmy 11 5 PCH REFCLK 14.31818MHz
CERM CERM a a
402 402 > > CRITICAL uss|_8 TP_CK _USB Unused 48MHz
. - 1 S1{.2237706 CPUO 2 o FSB_CLK133M PCH N pom 1/ s
R271909< CK505_CLK14P3M XIN g 22 lxin PN cpuo| 23 = FSB CLKI133M PCH P omm s > PCH BCLK 133MHz
CK505_CLK14P3M XOUT 2
éélgg} BYPASS=U2790::5 mm - ouT CPU1¥ TP_CK505_CPUIN
102, Cg7190 1 55 63 48 47 42 32 30 28 25 37 SMBUS_PCH_CLK 2_|scLk cpull 2 TP_CK505_CPU1P > Unused BCLK 133MHz
.1UF —— '
8% Z_F N 5 74HC1G00GWDG 55 63 48 47 42 32 30 29 25 17 SMBUS_PCH_DATA 1 lspata SRC1*[l4 PCIE_CLK100M_PCH_N 17 93
CERM - PCIE_CLK100M PCH P 17 PCH DMI/PCIe 100MHz
102 . SRCILLI g . P v e
U2790) CK505_CKPWRGD wp— 25 |CK_PWRGD/PWRDWN
CPUIMVP_CLK_EN_L 2 K >7MHZ EN L R . SRCO*/SATA* PCH_CLK100M_SATA_N 17 93
; 7 O-CE505 Z7MHZ BN L g 1627HHz OF SRCO/SATAL 10 g PCH_CLK100M SATA P gym 1755 > PCH SATA 100MHz
No internal pull. 271 NSS CK505 CLK27M B
Must be strapped appropriately | NSS|-6 g — z GPU 27MHz Clock Single—Ended
or connected to logic for 27M_SS TP_CK505_CLK27M SS ocks ( gte- ed)
= Muxed Graphics implementations. - PCH CLK96M DOT N s
28 ~ E E DOT96 PCH_CLK96M_DOT_P 1703 >PCH USB Clock 96MHz
18] 12 o~
(I (|
3 @ 2 8 a THRM
> > > > > PAD
4N 444 4
p S “

p— —
SYNC MASTER=K17 MLE SYNC DéTE=06/23/200

Clock (CK505)
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3

2 1

v I PCH_CLK32K_RTCX2

17 (OUT} PCH_CLK32K_RTCX1

95 37

55 37 (T}

PCH RTC Crystal

R2810 c28
o 1/\/(\’/\/2 PCH_CLK32K_RTCX2 R 1

=
o

O
~

1/16wW
ME-LF
402

=)

CRITICAL | )

Y2810 = 4
327768K Sl ne

s T‘ Ne c2811
1

:

R2811'
1oM

o
NS

PCH 25MHz Crystal

R2815
1A\ 2 PCH_CLK25M_XTALOUT R

CRITICAL 29
¥2815 L =xnc 4%
25.0000M ‘:’Ei

SM-372X2 . 5MM ‘|’
.

BCM5764_CLK25M XTALT

BCM5764_CLK25M_ XTALO_R

CRITICAL 59
Y2820 L *xnc %
25.0000M ‘:’Ei

SM-3.2X2.5MM ‘|’
-

35 31"3%: %3070 71 71,°5 &7 _PP3V3_S5

0
=)
1l
T

Ethernet WAKE# Isolation

PP3V3_ENET

673773

02830 R2830

1
SSM3K15F1EM_0 e
SOD-VESM-HF MF-LF

* 2402

3318 6

PCH SO0 PWRGD

Platform Reset Connections

Unbuffered
R2881 — LPCPLUS_RESET_L 6274787 0
o 21 PLT RESET L 1233 2 LPCPLUS _RESET_L QO « 27 o7 7 50
D 1AKE_BASE=TRUE v TAKE BASE-TRUE
1/516W
MESLE R2883
1733 2 SMC_LRESET L o -
/5%
1/16W
R2882 MEosT
1 9, 2 ENET_RESET L D o
1 I%SW
MESEE R2888
1A%\ 2 AP RESET L oo
/5%
1/16W
R2871 MESS
0
1 2 PCA9557D_ RESET L oo =
1/51%6W XDP
MECLE R2889
175K 2 XDPPCH_PLTRST_ L o
1/51%6W
R2887 MEosY
a9, 2 GMUX_RESET L -
b4 ME7B$E=TRUE —
1/ M — GMUX_RESET L .
MF-LF —_— - -
402
R2893
1APN 2  BRLT PLT RST_L o -
/5%
1/16W
MF-LF
402
— PLT_RESET_L BID 15 27 51 w0
Series R is R4283
69,69,63,53,58,%4,52,%1,0 8 _PP3V3_S0
REE Buffered
A MC74VHC1GO08 R20884
4 ;4 PLT _RST BUF_L 1 2 SDCARD_PLT_RST L .
2 U2880 ﬂMAKE;E‘ASE=’I'Ru]3 4 oD
IR2880 il
3 402
Cc28801 100K — PLT RST BUF_L
O'I%UE pu— 1/16W — oD 10 27
CEﬁx 2 Z%ELF VTT voltage divider on CPU page
402
R2825
o 19 m—LPC_CLK33M_SMC_R PLACE_NEAR=U1800.N52 , 22 , LPC_CLK33M_SMC oo = o
1/51%6W
MECLE R2826
1 LPC_CLK33M_LPCPLUS_R PLACE_NEAR=U1800.P53 ,; 22 , 1pc crL,R33M_LPCPLUS a7 0
[masns Y oD
Ao
PLACE_NEAR=U1800.P46 R228227 402
27 10 —LPC_CLK33M_GMUX R 1 — LPC _CLK33M GMUX_R 1 2 LPC_CLK33M GMUX o -
_ ME7m5E=TRUE 4
1/16W
USE  R2829
»» m--BCH_CLK33M_PCIOUT PLACE NEAR=U1800.P48 , y 2 PCH _CLK33M PCIIN gD 1 %
e
PLACE_NEAR=U2700.6 R2 g 24 402
27 26 O CK505_CLK27M 21 26— CR505_CLK27M 1 2 GPU_CLK27M o 75 0 00
_— MAKEiBAS'E=TRUE 4 ME7m5E=TRUE
IPISW
MF-LF
402

PCH Reset Button

63,68 63,63 58 54,52 51 % 35 PP3V3 S0
oL ¢ PRIV SO
R2850" 1C2850
10K 0, 1UF 'R2895
) 0 10K
1/16W 2 SBNM 5%
MEIEE 402 XDP pradas
2 R2896 |402
= XDP_DBRESET I 1 2 PM_SYSRST L p— —
5 wersvacicos R = Y D SYNC MASTER=K1/ REF SYNC DATE—06/157200
o7 75 15 25 CEy—ALL_SYS PWRGD 1 caayme p%flﬁ%' e -
RZB51 U285 0} :__BM_PCH_PWRGD ; 3 oMTT Chipset Support
o - CPUIMVP_PGOOD 1 2 CPUIMVP_PGOOD_R 2 1R2897
y < H M>] D
Dﬁf}ﬁ‘g 3 O§ d} Apple Inc. SCH_NU
402 ety ) <E4LABEL>
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Page Notes

Power aliases required by this page:

- =PP1V5_SO_MEM A

- =PP1V5_S3_MEM A

- =PPOV75_SO_MEM_VTT_A

72 67 31 307 ¢ PPAIVS_S3

DDR3 DECOUPLING AND GND RETURN CAPS (SPACE EVENLY AT CONNECTOR)

- =I2C_SODIMMA_SCL

- =I2C_SODIMMA_SDA

(NONE)

92 29

1 C2930 1 C2931
—— 2.2UF —— 0.1UF
208 - 20

bt
2 comn
402
29 =MEM A DQ<0>

29 BTy =MEM A DO<1>

1 [ID—MEM A _DM<0>

29 =MEM A DQ<2>

29 BTy =MEM A DO<3>

29 (ETy—=MEM_A_DO<8>

29 BTy =MEM A DQ<9>

29 =MEM A DQS N<1>

29 (B =MEM A DQS P<1>

29 =MEM A DQ<10>

29 BTy =MEM A DO<11>
29 BTy =MEM A DO<16>

29 BTy =MEM A DO<17>

29 =MEM A DQS N<2>

29 (B =MEM A DQS_P<2>

29 =MEM A DQ<18>

29 (ET)—=MEM A DO<19>
29 BTy =MEM A DQ<24>

29 (ET)—=MEM A_DO<25>

2 I =MEM A _DM<3>

29 =MEM A DQ<26>

29 BTy =MEM A DQ<27>

=MEM A_DQ<4>

=MEM A_DQ<5>

MEM_A_DQS N<0>

MEM_A_DQS P<0>

=MEM A_DQ<6>

=MEM A_DQ<7>

=MEM_A_DQ<12>

=MEM _A_DQ<13>

=MEM A DM<1>

MEM _RESET L

=MEM A_DQ<14>

=MEM _A_DQ<15>

=MEM_A_DQ<20>

=MEM A DQ<21>

=MEM A _DM<2>

=MEM A_DQ<22>

=MEM_A_DQ<23>

=MEM_A_DQ<28>

=MEM_A_DQ<29>

=MEM A DQS N<3>

=MEM A DQS_ P<3>

=MEM_A_DQ<30>

=MEM A_DQ<31>

B0 60 66 60 & 60 60 82 66 06 6

o PPOV75_S3 MEM VREFCA A

1 C2935 1 C2936

PPOV75_S0_DDRVTT

- =PPSPD_SO_MEM_A (2.5 - 3.3V)
signal aliases required by this page: 1C2900 |1 c2901
—— 10UF —— 10UF
—— 20% —— 20%
2 5RY 2 gsr”
POM options provided by this page: oo oo 32 PPOV75_S3 MEM VREFDQ A
1 [IFy—MEM A CKE<0> 73 | 5CRED REX CRETG-| 4 MEM A_CKE<1> an
75 VDD vDD 5| 76
noltone  J2900 msol 2 s pe1s> am
u OD MEM_A_BA<2> 79 o BA2 F-rT-THE Al4Q 80 MEM_A_A<14> ame e
81 VDD ©3 vDD | 82
1 I MEM A A<12> 83 O Al2/BC* "f e Allg 84 MEM A A<11> ann e
u O MEM_A_A<9> 85 o A9 2 © a7o 86 MEM_A_A<7> am oo
87 | 5 vbD 2 o vDD | 88
1 (I MEM_A_A<8> 89 o A8 D § a60 90 MEM_A_A<6> am oo
1 [y MEM A A<5> 91 0 A5 E z Al 92 MEM A A<4> am s
93 | 5 vDD sa VDD | 24
1 [Ty MEM A A<3> 95 o A3 8 20 96 MEM A_A<2> am s
1 M& A _A<1> 97 oAl I 00 98 MEM A A<0> am s
99 o VDD 2 VDD 100
u I MEM _A_CLK_P<0> 101 O CKO 8 CK1g 102 MEM A _CLK_P<1> am o
u OD MEM A CLK_N<0> 103 O CKO* CK1* @ 104 MEM A CLK N<1> am oo
105 o VDD VDD o 106
u I MEM A A<10> 107 O A10/AP BAlQG 108 MEM A_BA<1> am oo
D MEM 2 BA<0> 109 O BAO RAS* 110 MEM A _RAS L am e e
111 | 5 vop voD o | 112
n > MEM A WE L 113 | 5 wex s0*o] 114 MEM A CS L<0> am
u OD MEM A _CAS L 115 o Cas* opTO G 116 MEM_A_ODT<0> am s
117 | 5 vop voD o | 118
u I MEM 2 A<13> 119 o Al3 opT1g 120 MEM_A_ODT<1> am oo
 (ITy—MEM A CS I<1> 121 | Js1x ne o284
123 | 5 vpp vDD | 124
Nc 3o TEST VREFCAG | 126
127 | o vss vss o128
(e [EM_A_DQ<32> 129 o DQ32 D036, 130 =MEM A DQ<36> oD
2B =MEM A DQ<33> 131 o D033 DO37(, 132 MEM_A_DQ<37> s N
133 o Vss vSS o 134
”@ﬂd A DQS N<4> 135 O DOs4* DM4 136 =MEM_A DM<4> am
(e =MEM A DQS_ P<4> 137 O DQs4 VSS o 138
139 | 5 vss Do38 | 140 =MEM_A_DQ<38> oD =
2B =MEM A DQ<34> 141 O DQ34 D039, 142 =MEM_A DQ<39> oD >
25 CETy—=MEM A DQ<35> 143 | §po3s vss o144
145 | 5 vss D44 | 146 =MEM A DQ<44> aD >
zgw A _DQ<40> 147 O DQ40 D045, 148 =MEM_A DQ<45> oD >
25 (ETy— =MEM A DQ<41> 149 | 5 poa1 vss o130
151 o Vss DOS5* 152 =MEM A DQS N<5> D
2 O =MEM_A DM<5> 153 O DM5 DOS50 154 =MEM A DQS P<5> oD >
155 o Vss VSS o 156
29 =MEM_A DQ<42> 157 O D42 D460 158 =MEM_A DQ<46> oD >
”@ﬂd A _DQ<43> 159 O D43 D470 160 =MEM A DQ<47> oD >
161 | 5 vss vss | 162
29 =MEM_A DQ<48> 163 O D048 D052, 164 =MEM_A DQ<52> oD
2 BTy =MEM_A_DQ<49> 165 O D49 D053, 166 =MEM A DQ<53> D >
167 o Vss VSS o 168
» T =MEM A DQS N<6> 169 O DOS6* DM6 & 170 =MEM_A_DM<6> am =
2B =MEM A DQS_P<6> 171 0O DOs6 vSs o 172
173 1 5 vss Dos4 | 174 DO<54> aD =
29 =MEM_A_ DQ<50> 175 0 DQ50 D055, 176 DQO<55> oD >
25 ETy—=MEM_A_DO<51> 177 | 5 pos1 vss o} 178
179 | 5 vss DQ60 | 180 DO<60> aD =
29 =MEM A DQ<56> 181 0 DQ56 D610 182 DQ<61> oD >
[ens =MEM A DQ<57> 183 o DQ57 vSS o 184
185 | 5 vss DOS7* | 186 SMEM A _DOS N<7> _emry 2
2 D =MEM_A DM<7> 187 o M7 DOS7 (5, 188 =MEM A DQS P<7> oD >
189 o Vss vSS o 190
2By =MEM A DO<58> 191 o DQ58 D062y, 192 =MEM_A DQ<62> oD
25 (ETy—=MEM_A_DQ<59> 193 0 DO59 D063 194 =MEM A DQ<63> aD >
195 o Vss vSS o 196
MEM _A_SA<0> 197 O A0 EVENT* (5 198 MEM_EVENT A L Ty 0 45 4
PP3V3_S0 199 | o vppsep spap| 200 SMBUS_PCH_DATA CED 17 25 26 30 32 42 47 48 63 80
MEM _A_SA<1> 201 o SAl scLo 202 SMBUS_PCH_CLK QI 3] 25 26 30 32 42 47 45 63 58
203 o VT VIT & 204
102940 'R2940 'R2941 I
L . our 10K 10K
[ 20% 1/16W 1/16W 516-0229
2 83V MP-LF MP-LF SPD ADDR=0xAO0 (WR)/0xAl(RD)

Fo VREFSG————UsTo
O Vss D4y
0P% cprrrcan P90
O Dol VSSo

vss DOS0*
0 N 32900°000
o vss F‘RTD‘TB vSS o
o D02 Y DO6G
o Do3 kY B DO70
o Vss 8. VSS o
o Dos 2, Deizg
o D09 E E DQ13p
o Vss == VSS o
O DOs1* 8 - DMlG
o Dos1 @ RESET*G
o Vss I VSS o
0 DQ10 S DOl4g
o D1l A D150y,
o Vss VSS o
0 DQ16 D020G
o DO17 DO210,
o Vss VSS o
O DOs2* DM2Gy
O DQs2 VSS o
o Vss DO220,
o DQ18 D0230
0 DQ19 VSS o
o Vss D028¢
0 DQ24 D029,
0o DQ25 VSS o
o Vss DOS3*(,
O DM3 DOS30
o Vss VSS o
O DQ26 D0300
0o DQ27 DO31g
o Vss VSS o
333
516-0229

29 92

29 92

31

————————————
SYNC MASTER=MASTER

"Factory" (top) slot

SYNC DATE=MASTE.

DDR3 SO-DIMM Connector A
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8 7

6 5

92 29 28

92 29 28

92 29 28

92 29 28

CPU CHANNEL A DQS 0 -> DIMM A DQS O

. MEM_A_DQOS_ N<O0> —_ MEM_A _DOQOS_N<O0> . ;529 92 92 30 29

. MEM_A _DOS_P<0> MARE_BASE=TRUE
MARE_BASE=TRUE

. MEM_A_DM<0>
. MEM_A_DQ<7> MAKE_BASE=TRUE 7 _MEM A DQ<7> 2
. MEM_A_DQ<6> MARE_BASE=TRUE =MEM_A_DQ<6> 2
. MEM_A_DQ<5> MARE_BASE=TRUE — _MEM A DQ<1> 20
. MEM_A_DQ<4> MARE_BASE=TRUE =MEM_A_DQ<0> 2
. MEM_A_DO<3> MAKE BASEZTRUE — _MEM A DO<2> 20
. MEM_A_DOQ<2> MAKE_BASE=TRUE =MEM_A_DQ<3> 2
. MEM_A_DQ<1> MAKE_BASEZTRUE —— _MEM A DOQ<5> 2
.. MEM_A_DQ<0> MAKE_BASE=TRUE =MEM_A_DQ<4> e
MAKE_BASE=TRUE _—
CPU CHANNEL A DQS 1 -> DIMM A DQS 1

. MEM_A_DQOS_N<1> —_=MEM_A_DQS_N<1> ,,
. MEM_A_DQS_P<1> MAKE BASEZTRUE =MEM_A_DQS_P<1> ,,

.. MEM_A DM<1> MAKE_BASE=TRUE —— —MEM A DM<1> 20
. MEM_A DOQO<15> MAKE_BASE=TRUE =MEM_A_DQ<11> 20
MAKE_BASE=TRUE

w MEM_A_DO<14> — =MEM A DO<10> .

MAKE_BASE=TRUE

. MEM_A_DO<13> =MEM_A_DQ<8> 2
. MEM_A DO<12> MAKE_BASEZTRUE 7 _MEM A DQ<9> 2o
MAKE_BASE=TRUE

1w MEM_A DO<11> =MEM A DO<15> 28

MAKE_BASE=TRUE

. MEM_A_DQ<10> — =MEM_A_DQ<14>
MAKE_BASE=TRUE _—

. MEM_A_DOQ<9> =MEM_A_DQ<13>
. MEM_A_DQ<8> MARE_BASE=TRUE —— =MEM_A_DQ<12> 20

MARE_BASE=TRUE —

CPU CHANNEL A DQS 2 -> DIMM A DQS 2

. MEM_A_DQOS_N<2> —_=MEM_A_DQS_N<2> ,,
. MEM_A_DQS_Pp<2> MAKE BASEZTRUE =MEM_A_DQS_P<2> ,,

.. MEM_A_DM<2> MARE_BASE=TRUE —— _MEM A DM<2> e
R LV T 7Y o U D ——————————

.+ MEM_A_DQO<23> - =MEM_A_ DQ<23> _,,
. MEM A DQ<22>  MAKE BASETIRUE 72 _MpM A DO<19> .,

MAKE_BASE=TRUE

. MEM_A_DQ<21> =MEM_A_DQ<20> _ ,,

. MEM_A_ DQ<20> MAKE_BASEZTRUE 7 _MEM A DQ<22> 20

. MEM_A_DQ<19> MAKE_BASE=TRUE =MEM_A_DQ<21> e

. MEM_A DO<18> MAKE_BASE=TRUE — _MpM A DQ<18> 2o
MAKE_BASE=TRUE

. MEM_A_DQ<17> =MEM_A_DQ<17>
. MEM_A_ DO<16> MARE_BASE=TRUE — _MEM A DQ<16> 20

MAKEiBASE=TRUE -
CPU CHANNEL A DQS 3 -> DIMM A DQS 3
. MEM_A_DQS_N<3> =MEM_A_DQS_N<3> ,,
. MEM_A_DQS_P<3> MAKE BASEZTRUE =MEM_A_DOS_P<3> ,,
.. MEM_A_DM<3> MAKE_BASE=TRUE —— _MEM A DM<3> 2
e o D  MARE BASESTRUE — o a oo

.+ MEM_A_DO<31> - =MEM_A_DQ<27> .,
.+ MEM A DQ<30>  MAKE BASETIRUE 2 _MpM A DO<26> ..

MAKE_BASE=TRUE

1 MEM_A_DQ<29> =MEM_A_ DQ<25> 28
MARE_BASE=TRUE —

. MEM_A_DQ<28> =MEM_A_DQ<24> _,,
. MEM_A_ DQ<27> MAKE_BASE=TRUE =MEM_A_DQ<31> e

MARE_BASE=TRUE —

.2 MEM_A DQO<26> =MEM_A_DQ<30> 28
MARE_BASE-TRUE

. MEM_A_DQ<25> =MEM_A_ DQ<28> _,,
. MEM_A_DQ<24> MAKE_BASE=TRUE —— _MEM_A_DQ<29> .,

MAKE_BASE=TRUE -
CPU CHANNEL A DQS 4 -> DIMM A DQS 4
. MEM_A_DOS_N<4> =MEM_A_DQS_N<4> ,,
. MEM A DQS P<4> MAKE BASETIRUE 72 _MpM A DOS P<4> ..

. MEM_A DM<4> MAKE_BASE=TRUE =MEM A DM<4> 2o
S e WMAKE BASESTRUE — o a oo a e

., MEM_A DQ<39> —_=MEM_A DOQO<33> 28
MARE_BASE-TRUE

.. MEM_A DQ<38> =MEM_A_ DQ<39> 28
MAKE_BASE=TRUE

.. MEM_A DQO<37> —_ MEM A DQ<37> 1
MARE_BASE-TRUE

. MEM_A_DQ<36> =MEM_A_DQ<38>
. MEM_A_ DQ<35> MARE_BASE=TRUE — _MEM A _DQ<35> 20

. MEM_A_ DO<34> MAKE_BASE=TRUE 7 _MpM A DQ<34> 20
. MEM_A_ DQO<33> MARE_BASE=TRUE =MEM_A_DQ<32>
. MEM_A_ DQ<32> MARE_BASE=TRUE =MEM_A_DQ<36> 20
MAKE_BASE=TRUE
CPU CHANNEL A DQS 5 -> DIMM A DQS 5
. MEM_A_DQS_N<5> —__=MEM_A_DQS_N<5> ,,
. MEM A DQS P<5> MAKE BASETIRUE 72 _MpM A DOS P<5> ..

.. MEM_A DM<5> MAKE_BASE=TRUE =MEM A DM<5> 2
S~ T WARE BASESTRUE  — a4 e

1 MEM_A_DQ<47> —_=MEM A DQ<43> 28
o MAKE_BASE=TRUE 0

. MEM_A_DO<46> =MEM_A_DQ<42> _ ,,
. MEM_A_ DQ<45> MAKE_BASE=TRUE 7 _MpM A DQ<45> e
.. MEM_A_ DQ<44> MARE_BASE=TRUE =MEM_A_DQ<44> 20
. MEM_A_ DQ<43> MARE_BASE=TRUE — _MEM A _DQ<47> 20

MAKE_BASE=TRUE

. MEM_A_DQ<42> =MEM_A_DQ<46> _ ,,

. MEM_A_DQ<41> MAKE _BASEZTRUE —— _MEM A DQ<40> .,

. MEM_A_DQ<40> MAKE_BASE=TRUE =MEM_A_DQ<41> ,,
MAKE_BASE=TRUE

CPU CHANNEL A DQS 6 -> DIMM A DQS 6

. MEM_A_DQS_N<6> — =MEM_A_DQS_N<6> ,,

.. MEM_A_DQS_P<6> MAKE BASEZIRUE —— _MEM A DQS_P<6> .,

. MEM_A_DM<6> MAKE_BASE=TRUE =MEM_A_DM<6> 2

. MEM_A_DQ<55> VARE_BASE=TRUE — _MpM A DO<49> .
MAKE_BASE=TRUE

.2 MEM_A DO<54> =MEM_A_DQ<50> 26

MARE_BASE=TRUE —

. MEM_A_DOQ<53> =MEM_A_DQ<54> _ ,,
. MEM_A_ DO<52> MARE_BASE=TRUE =MEM_A_DQ<53>
. MEM_A DOQO<51> MARE_BASE=TRUE — _MEM A DQ<55> 20
. MEM_A_DQ<50> MARE_BASE=TRUE =MEM_A_DQ<51> _ ,,
. MEM_A_DQ<49> MAKE _BASEZTRUE —— —MEM A DQ<48> .,
. MEM_A_DQ<48> MAKE_BASE=TRUE =MEM_A_DQ<52>
MAKE_BASE=TRUE _—
CPU CHANNEL A DQS 7 -> DIMM A DQS 7

. MEM_A_DQOS N<7> —_ =MEM A DQS_N<7> ,,
MAKE_BASE=TRUE

. MEM_A_DQS_P<7> =MEM_A_DQS_P<7> ,
.. MEM_A DM<7> MAKE_BASE=TRUE 7 _MpM A DM<7> 2o

. MEM_A_ DOQO<63> MARE_BASE=TRUE =MEM_A_DQ<62>
MAKEiBASE=TRUE

.2 MEM_A DOQO<62> —_=MEM_A DO<63> 26

MARE_BASE=TRUE —

. MEM_A_DO<61> =MEM_A_DQ<56> _ ,,

. MEM_A_DO<60> MAKE _BASETRUE —— _MEM A DQ<61> .,

. MEM_A_DO<59> MAKE_BASE=TRUE 7 _MEM A_DQ<59> .,

. MEM_A_DQ<58> MAKE BASEZTRUE 7 _MEM A DQ<58> .,
MAKE_BASE=TRUE _—

.+ MEM A DO<57> =MEM A DQ<57> .,

. MEM_A_DQ<56> MAKE_BASE=TRUE —— _MEM A DQ<60>  ,,
MAKE_BASE=TRUE _—

28 29 92 92 30

MEM_A_DQOS_P<0> 1 25 25 92 92 30 20
MEM_A_DM<0> 11 28 29 92 92 30 29

CPU CHANNEL B DQS 0 -> DIMM B DQS 0
MEM_B_DQS_N<0> MEM_B_DQS_N<0> ,; 5 5 5
MEM_B_DQS_P<0> MEM_B_DOS_P<0> _,, 5 5 o2
MEM_B_DM<0> MARE_BASE=TRUE MEM_B_DM<0> 1 20 30 92
MEM_B_DQ<7> MAKE_BASE=TRUE =MEM_B_DQ<7> 0
MEM_B_DQO<6> MARE_BASE=TRUE =MEM_B_DQ<6> 0
MEM_B_DQ<5> MARE_BASE=TRUE =MEM_B_DQ<2> 0
MEM_B_DQ<4> MARE_BASE=TRUE =MEM_B_DQ<4> 0
MEM_B_DQ<3> MARE_BASR=TRUE =MEM B _DQ<3> o
MEM_B_DQ<2> MAKE_BASE=TRUE =MEM_B_DOQ<1> 0
MEM_B_DQ<1> MARE_BASE=TRUE =MEM_B_DQ<5> 0
MEM_B_DOQ<0> MAKE_BASE=TRUE =MEM_B_DQ<0> 0
MAKE_BASE=TRUE
CPU CHANNEL B DQS 1 -> DIMM B DQS 1

MEM_B_DQS_N<1> _ =MEM_B_DQS_N<1> ,,
MEM_B_DQS_p<1> MAKE BASEZTRUE =MEM_B_DQS_P<1> ,,

MARE_BASE=TRUE

MEM_B_DM<1> MAKE_BASE=TRUE =MEM_B_DM<1> 0
MEM_B_DQ<15> MAKE_BASE=TRUE =MEM_B_DQ<15> 0
MAKE_BASE=TRUE

MEM_B_DO<14> =MEM_B_DQ<14>
MEM_B_DQ<13> MAKE_BASE=TRUE =MEM_B_DQ<13> .,
MEM_B_DQ<12> MARE_BASE=TRUE =MEM_B_DQ<8> 0
MEM_B_DO<11> MAKE_BASE=TRUE =MEM B _DQ<11>
MEM_B_DQ<10> MAKE_BASE=TRUE =MEM_B_DQ<10> .,
MEM_B_DQ<9> MARE_BASE=TRUE =MEM_B_DQ<12> .,
MEM_B_DQ<8> MAKE_BASE=TRUE =MEM_B_DQ<9> 0

MAKE_BASE=TRUE

CPU CHANNEL B DQS 2 -> DIMM B DQS 2

MEM_B_DQS_N<2> _ =MEM_B_DQS_N<2> ,,
MEM_B_DQS_p<2> MAKE BASEZTRUE =MEM_B_DQS_P<2> ,,

MEM_B_DM<2> MAKE_BASE=TRUE =MEM_B_DM<2> 0
R O—5as  MARE BASE=TRUE — _rionr m mOoooas

MEM_B_DQ<23> =MEM_B_DOQ<23> _ ,,

MEM_B_DO<22> MARE_BASR=TRUE =MEM_B_DO<18>

MEM_B_DQ<21> MAKE_BASE=TRUE =MEM_B_DQ<20>

MEM_B_DQ<20> MARE_BASE=TRUE =MEM_B_DQ<17> .,

MEM_B_DOQ<19> MAKE_BASE=TRUE =MEM_B_DO<19> 0

MEM_B_DQ<18> MAKE_BASE=TRUE =MEM_B_DQ<22> 0
MAKE_BASE=TRUE

MEM_B_DO<17> =MEM_B_DQ<21> _,,
MEM_B_DQ<16> MARE_BASE=TRUE =MEM_B_DQ<16>

MAKEiBASE=TRUE
CPU CHANNEL B DQS 3 -> DIMM B DQS 3
MEM _B_DQOS_N<3> =MEM_B_DQS_N<3> ,,
MEM_B_DOS_Pp<3> 'PKEBASETIRUE — _mpM B pos_P<3> .
MEM_B_DM<3> MAKE_BASE=TRUE =MEM_B_DM<3> o
MEPM R MA<=21<  MAKE_BASE=TRUE — _ o' 0 nOoco 7w

MEM_B_DQ<31> =MEM_B_DQ<27> _,,
MEM_B_DO<30> MARE_BASR=TRUE =MEM_B_DOQ<26> 5,
MEM_B_DQ<29> MAKE_BASE=TRUE =MEM_B_DQ<24> .,
MEM_B_DQ<28> MARE_BASE=TRUE =MEM_B_DQ<30>
MEM_B_DQ<27> MAKE_BASE=TRUE =MEM_B_DQ<28> 0
MEM_B_DQ<26> MAKE_BASE=TRUE =MEM_B_DQ<29> 0
MEM_B_DQ<25> MARE_BASE=TRUE =MEM_B_DQ<31> 0
MEM_B_DQ<24> MARE_BASE=TRUE =MEM_B_DQ<25>

MAKE_BASE=TRUE
CPU CHANNEL B DQS 4 -> DIMM B DQS 4
MEM_B_DQS_N<4> =MEM_B_DQS_N<4> ,,
MEM B DQS P<4> M"AKE BASETTRUE =MEM B DQS_P<4>

MEM _B_DM<4> MAKE_BASE=TRUE =MEM B _DM<4> 0
o =~ WARE BASESTRUE  — o oo 2ee

MEM_B_DQ<39> =MEM_B_DQ<35> _,,
MAKE_BASE=TRUE

MEM_B_DQ<38> =MEM_B_DQ<38>
MEM_B_DQ<37> MAKE_BASE=TRUE MEM_B_DQ<37> 11 26 30 92
MEM_B_DQ<36> MARE_BASE=TRUE =MEM_B_DQ<32> .,
MEM_B_DQ<35> MARE_BASE=TRUE =MEM_B_DQ<33>

MEM_B_DQ<34> MAKE_BASE=TRUE =MEM_B_DQ<39>

MEM_B_DQ<33> MAKE_BASE=TRUE =MEM_B_DQ<37>

MEM_B_DQ<32> MARE_BASE=TRUE =MEM_B_DQ<36>
MAKE_BASE=TRUE

CPU CHANNEL B DQS 5 -> DIMM B DQS 5

MEM_B_DQS_N<5> =MEM_B_DQS_N<5> ,,

MEM_B_DOS_P<5> MU PASETTRYE — —MEM B DOS_P<5> s

MEM _B_DM<5> MAKE_BASE=TRUE =MEM_B_DM<5> .
o WARE BASESTRUE = o m oo g0

MEM_B_DQ<47> =MEM_B_DQ<47> _ ,,
MEM_B_DQ<46> MAKE_BASE=TRUE =MEM_B_DQ<43> 0
MEM_B_DQ<45> MAKE_BASE=TRUE =MEM_B_DQ<45> 0
MEM_B_DQ<44> MARE_SASE=IRUS =MEM_B_DQ<41> 0
MEM_B_DQ<43> MARE_BASE=TRUE =MEM_B_DQ<46> 0
MEM_B_DQ<42> MAKE_BASE=TRUE =MEM_B_DQ<42> .,
MEM_B_DQ<41> MAKE_BASE=TRUE =MEM_B_DQ<44>
MEM_B_DQ<40> MAKE_BASE=TRUE =MEM_B_DQ<40> _ ,,
MAKE_BASE=TRUE

CPU CHANNEL B DQS 6 -> DIMM B DQS 6

MEM_B_DQS_N<6> =MEM_B_DQS_N<6> ,,
MEM_B_DQS_P<6> MAKE BASE=TRUE =MEM_B_DQS_P<6> .,
MEM_B_DM<6> MAKE_BASE=TRUE =MEM_B_DM<6> 0
MEM_B_DQ<55> MERE_BASE=TRUE =MEM_B_DQ<50> .,
MEM_B_DQ<54> HRRE_BASE=TRUE =MEM_B_DQ<55>
MEM_B_DQ<53> MAKE_BASE=TRUE =MEM_B_DQ<54>
MEM_B_DQ<52> MAKE BASETTRUE =MEM_B_DQ<53> .,
MEM_B_DO<51> HRRE_BASE=TRUE =MEM_B_DQ<49> _,,
MEM_B_DQ<50> __MAKE_BASETTRUE =MEM_B_DQ<51>
MEM B DQ<49> MAKE BASETTRUE =MEM B DQ<48> .,
MEM_B_DQ<48> MAKE_BASE=TRUE =MEM_B_DQ<52> _,,

MAKE_BASE=TRUE

CPU CHANNEL B DQS 7 -> DIMM B DQS 7

MEM_B_DQS_N<7> =MEM_B_DQS_N<7> ,,
MEM_B_DQS_P<7> MAKE BASE=TRUE =MEM_B_DQS_P<7>
MEM_B_DM<7> MAKE_BASE=TRUE =MEM_B_DM<7> 0
MEM_B_DQ<63> MERE_BASE=TRUE =MEM_B_DQ<63>

MEM_B_DQ<62> MARE_BASE=TRUE =MEM_B_DQ<62> 0

MAKE_BASE=TRUE

MEM_B_DO<61> =MEM_B_DO<57> .,

MEM_B_DQ<60> MAKE_BASE=TRUE =MEM_B_DO<56> 5,

MEM_B_DOQ<59> MAKE_BASE=TRUE =MEM_B_DOQ<59> _,,

MEM_B_DOQ<58> MARE_BASE=TRUE =MEM_B_DOQ<58> _,,
MAKE_BASE=TRUE

MEM_B_DO<57> =MEM_B_DO<60> .

MEM_B_DQ<56> MAKE_BASE=TRUE =MEM_B_DQ<61> .,
MAKE_BASE=TRUE

————————————
SYNC MASTER=MASTER

SYNC DATE=MASTE.
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8 7 6 5 4 3 2 1

Page Notes DDR3 DECOUPLING AND GND RETURN CAPS (SPACE EVENLY AT CONNECTOR)
72673120 7 PRP1VS_S3 . . . . . . R
Power aliases required by this page:
- =PP1V5_S0_MEM_B
3110 3112Jic3113Lc3114 13115 €3119 [1¢3120 [+¢3121 [1¢3122 [1C3123
— =PPOV75_SO_MEM_VTT_B . 1UF 0.1UF . 1UF 0.1UF 0.1UF 0.1UF — 0.1UF 0.1UF 0 F .1U 0
o se v i —" i —" i W i i i
- =PPSED_SO_MEM B (2.5 - 3.3V) CERM 2 CERM 2 CERM 2 CERM CERM 2 CERM 2 CERM
402 402 2 402 402 402
Signal aliases required by this page:
- =12c_sopIMMB_ScL o )\ . o o . o
- =12c_sopIMMB_SDA
POM options provided by this page: 5, PPOV75_S3 MEM VREFDQ B = D
(NowE)
1 C3130 1 C3131
—— 2.20UF —— 0.1UF
—— 20% —— 208
2 & A
402-1F 402
‘l‘ L [ VREFDD  VSSo} 2
- 3 1o vss D4 | 4 =MEM B DQ<4> Ve:rn B
92 11 M B_CKE<0> 73 O CRED CRETG 74 MEM _B_CKE<1> amy e 29 =MEM_B_DQ<0> 5 O DO RITICAL DO5 6 =MEM_B_DQ<5> e Bl
75 | 5 vDD VDD (5 76 29Ty =MEM B DO<l> 7 | 5 po1 c NEERY 8
g7 NC Al5 78 MEM B_A<15> 11 02 9 vss DQSO* 10 MEM B DQS N<0> 11 20 02
52 11 (Tg)—MEM B_BA<2> Ncﬁ_g sa2 J3100 A14g 80 MEM B A<14> % 1 92 52 2 11 [Ty MEM B DM<0> 11 gDMO J3100 DQsog 12 MEM B DOS P<0> % 1 29 92 =
81 | 5 VDD F-RT-BGA6 VDD | 82 13 | 5 vss F-RT-BGAG vss o4
22 1 (ITy—MEM B A<12> 83 o Al2/BC* E{J allg 84 MEM B _A<11> ann e 2 =MEM_B_DQ<2> 15 o D02 E S D06 16 =MEM_B_DQ<6> oD
92 12 M B _A<9> 85 o A9 H o A70 86 MEM B A<7> am e U@ﬂa B_DQ<3> 17 o Do3 E LS D070, 18 =MEM B DQ<7> e B
87 1 5 vDD 3 : vop o | 88 19 | 5 vss o vss o 20
52 11 [TTy—MEM_B_A<8> 89 o 28 "Il - 60 90 MEM_B_A<6> am o 29 (ETy—=MEM_B_DO<8> 21 o Dos I~ Dpoi2g 22 =MEM_B_DQ<12> oD >
52 11 (IM MEM_B_A<5> 91 0 A5 2 adg 92 MEM_B_A<4> am s 2 ED =MEM_B_DQ<9> 23 o DQY 2 DO13( 24 =MEM_B_DQ<13> oo
93 1 5 vop a vppg | 94 25 | 5 vss 2 vss o286
92 11 M« B_A<3> 95 o 23 a a2q 96 MEM_B_A<2> amn s 29 =MEM_B_DQS N<1> 27 O DOS1* DM1 5, 28 =MEM_B_DM<1> am >
52 11 (T¥y—MEM B A<l> 97 oAl 200 98 MEM B_A<0> am 29Ty =MEM B DOS P<1> 29 o DOs1 RESET* 30 MEM RESET L am e
99 | 5 voD VDD o f 100 3115 vss vss o232
92 11 M& B_CLK P<0> 101 O CKO CK1g, 102 MEM_B_CLK_P<1> ame 29 =MEM_B_DQ<10> 33 o DO10 DO14( 34 =MEM_B_DQ<14> Vern Bl
52 11 (ID MEM B_CLK N<0> 103 O CKO* CK1*( 104 MEM_B_CLK_N<1> am s 2 CED =MEM_B_DQ<11> 35 o DO11 DO150 36 =MEM_B_DQ<15> oo
105 ] 5 vop VDD o f 106 37 | 5 vss vss o238 C
92 12 M B_A<10> 107 o A10/AP BAlQ 108 MEM_B_BA<1> am e U@ﬂd B_DQ<16> 39 o DQ16 D020 40 =MEM_B_DQ<20> Ve
92 11 M B_BA<0> 109 0O BAO RAS* (5 110 MEM B RAS L am e ”M B_DQ<17> 41 o Do17 D0210 42 =MEM_B_DQ<21> D >
111 | 5 vpp vDD o | 112 43 1 5 vss vss o 24
52 1 Iy MEM B WE L 113 O WE* 50* 0 114 MEM B CS L<0> am 20 =MEM_B_DQS_N<2> 45 O Dos2* DM2(y 46 =MEM_B_DM<2> am -
2 1 [T MEM B CAS L 115 O CAs* 0oDTO . 116 MEM B_ODT<0> am o [as =MEM B DQS P<2> 47 o DOS2 vSS o 48
117 o VDD VDD 118 49 o Vss D220y 50 =MEM B DQ<22> D
2 1 (I MEM B _A<13> 119 o Al3 opT1g, 120 MEM B_ODT<1> am oz 29 =MEM_B_DQ<18> 51 o Do18 D230 52 =MEM_B_DQ<23> Do B
52 11 TNy MEM B CS L<1> 121 o S1* NC o 1§:2NC 29(ETy—=MEM B DO<19> 53 o DQ19 vSS o 54
123 | 5 vpp vDD o | 124 55 15 vss D028 | 56 =MEM B _DQ<28> D
NC&—O TEST VREFCAQ 126 2By =MEM B DO<24> 57 1 5 po24 D290 58 =MEM B DQ<29> D
127 1 o vss vss o128 25 (ET)—=MEM _B_DO<25> 59 | 5 po2s vss o590
29Ty =MEM B DO<32> 129 | 5 po32 D036 | 130 =MEM B DQ<36> Voo %) 61 | 5 vss DOS3* | 62 DQOS N<3> Yesn X
»CED =MEM B_DQ<33> 131 o DO33 D0374 132 =MEM B DQ<37> D > 25 1D =MEM B DM<3> 63 o DM3 DOS3( 64 DQS_P<3> oo e
133 | 5 vss vss o 134 65 | 5 vss vss o8¢
29 =MEM B _DQS N<4> 135 O DOS4* DM4 ¢ 136 =MEM_B_DM<4> am ”M B_DQ<26> 67 o Do26 DQ300 68 DQO<30> o
»CED =MEM B _DQS P<4> 137 o DOs4 vSS o 138 2 CED =MEM_B_DQ<27> 69 o DQ27 DO310 70 DQO<31> oo »
139 | 5 vss D038 | 140 =MEM B DQ<38> D > 7L 15 vss vss o2
02 29 11. MEM B_DQ<37> 141 O DO34 D0394 142 =MEM B_DQ<39> D REY
> CED =MEM B_DQ<35> 143 0 DQ35 vSS o 144
145 | 5 vss D44 | 146 =MEM B_DQ<44> D > 51650806
zgw B_DQ<40> 147 O DQ40 DO450 148 =MEM_B_DQ<45> oD
29 ED—=MEM B DO<41> 149 | 5 poa1 vss gl 150
151 o Vss DOS5* ¢y 152 =MEM _B_DQS N<5> D >
29 w<s> 153 O DM5 DOS50 154 =MEM_B_DQS_P<5> D > £ £
155 | o vss vss g | 156
29 =MEM_B_DQ<42> 157 O D042 D460 158 =MEM_B_DQ<46> Voo B B
»CED =MEM B_DQ<43> 159 O DQ43 D047 160 =MEM_B_DQ<47> oD
161 | o vss vss | 162
29 =MEM_B_DQ<48> 163 o Do48 D052 164 =MEM_B_DQ<52> oD
2>(ETy—=MEM B DQ<49> 165 O DQ49 D053 166 =MEM _B_DQ<53> oD >
167 | o vss vss g | 168
zgw B_DQS_N<6> 169 O DOS6* DM6 170 =MEM_B_DM<6> am e
29(ETy—=MEM B DOS P<6> 171 | 5 pose vss o172
173 | 5 vss D54 ] 174 =MEM B _DQ<54> oD
29Ty =MEM B _DQO<50> 175 0 DQ50 DQ550 176 =MEM_B_DQ<55> oD PPOV75_S3 MEM VREFCA B 52
25 (FTy—=MEM_B_DO<51> 177 | 5 pos1 vss o 178
179 | 5 vss DQ60 | 180 =MEM_B_DQ<60> aD >
2 =MEM B _DQ<56> 181 | 5 pose D61 | 182 =MEM B DQ<61> oD 1 C3135 1 C3136
23 (ETy— =MEM B DO<57> 183 | 0 pos7 vss | 184 ——2;20F ——0.1uF -
185 o Vss DOS7* ¢y 186 =MEM B DQS N<7> oD 2 & PR
2 (I MEM B DM<7> 187 | oy DOs7(, | 188 MM B DOS P<7> ey 402-1F 402
189 | o vss vss g 190
zgw B_DQ<58> 191 o DO58 D062 192 =MEM_B_DQ<62> oD l
25 (ET)—=MEM B_DO<59> 193 0 D@59 DO63 . 194 =MEM B DQ<63> aD > =
195 | o vss vss g | 196
s 64 85 50 MEM B_SA<0> 197 O SBO EVENT* 198 MEM_EVENT A L T 20 45 45
835 1% 1% PP3V3_S0 199 | 5 vpDseD spag | 200 SMBUS_PCH_DATA BT 17 25 26 28 32 42 47 49 63 88 “Expansion" (bottom) slot
63 62 58 54 32 MEM B_SA<1> 201 o sal sCLo, 202 SMBUS_PCH_CLK I 3 25 26 28 32 42 47 48 63 8 P
203 | 5 vrT vIT o | 204 PPOV75_S0 DDRVTT 57 28 31 67
1 1 205 I PINS 206
1 c3140 | R3140 R3141 >0 Q MTG PIN MTG PINQO
—L 2. 2ur 10K 10K 7 Q MTG PIN MTG PIN O 208 A
_j 2% e e zgi O MTG PIN MTG PINQ zig %STER%TER SYNC DATE=MASTE.
" 402 402 MTG PIN MTG PIN
R : ° ° DDR3 SO-DIMM Connector B
51650806 Apple Inc. <SCH_NUM>| D
SPD ADDR=0xA4 (WR)/0xA5(RD)
] <E4LABEL>
NOTICE OF PROPRIETARY PROPERTY:
- - THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
= = PROPRIETARY PROPERTY OF APPLE COMPUTER, INC.
THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 31 OF 132
II NOT TO REPRODUCE OR COPY IT H
"1 aen, aonms reseRED T30 OF 101
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WHEN LOW: CPU 1.5V follows SO0 rails, VTT ensures clean CKE transition, MEM RESET L isolated.
n n
= *
P1V5CPU_EN (ISOLATE CPU MEM I + PM SLP S3 L) PM SLP S4 L 1V5 SO PGOOD for CPU
MEMVTT EN = (ISOLATE CPU MEM L + PLT RST L) * PM SLP S3 L
MEM RESET L = !ISOLATE CPU MEM L + CPU MEM RESET L s ooz oy PRIV S5
73 72 46 45 43 18 (Iy—BM_SLP_S4 L PM_MEM_PWRGD pull-up to CPU VTT rail is on CPU page
CPUMEM_S0
R3205 9975 72 42 16 13 7 « PRLVS_S3RS0 PM_MEM_PWRGD w015 51
10K 'R3222
1?15w 10K
10 3;2116} CRITICAL |6 -
¢ PLVSCPU_EN oo o R-;’722401 w . Q31325§1900v
.4K DM
5453 50 a8 36 35 34 33 32 20 175 7 ¢ _PP3V3 S3 CPUMEM_ SO0 = SoT-563
101787773 72 55 1/16W |<"
CPUMEM_S0 03205 (2 friata PM_MEM_PWRGD_IL 2|6
R3201% SSM6N15FEAPE |, e, [
1/01%15 % — 3 CRITICAL L
S
MFZ%EZ Z—Dﬁ—'s st P1Vs_S0_DIV. Sp ngl\?BzS%gOUV 1
P1V5CPU_EN_L b& . SOT-563
CPUMEM_ SO =~ CPUMEM_SO R3221" Nochzung .
1Q3 00 |\ 2p 210, Q3260155 33.2K 0.001UF ——
M FEAPE M FEAPE —_
C SSM6N15 SOT563 |<’- ">| §(1$1‘553N llﬂ/‘iz‘g cééi 2 C
I t— 402, 402
M- X
slc” st 715 © G|s
25 20 [y LSOLATE_CPU_MEM L PM_SLP_S3_L 618 45 73 55 =
CPUMEM_S0
= 'R3210
10K
5%
1/16W
MF-LF
2402
PP5V_S3 ¢ MEMVTT EN 516
srlbs 61 56 56 54 46 4w w3 0293 3 7 6
v S MEMVTT Clamp
D|e . . p—
P o7 o P oD ol S&MNHF%&% = Ensures CKE signals are held low in S3
R3215 R3202 sorses | K
100K 100K % —
1/16W 1/16W
MF TP MFZ%EZ 2l G st 6730 28 7 ¢ _PPOV75_S0_DDRVTT
CPUMEM_S0
MEMVTT_EN_L _
CPUMEM_S0 = CPUMEM_S0 75mA max load € 0.75V
CPU:I;I%D?[_SSO Q03200 |2f° 221 Q3210 60mW max power
0 SSM6N15FEAPE SSM6N15FEAPE
SSM6N15FEAPE sorses | Kh > | Sorses
S0T563 h 1 —
x® 2|6 ® ST nE * G|s 67 66 6150 56 54 45 a4 43 42 33 3 76, PP5V_S3 CPUMEMz_SO
CPUMEM_SO Q3250 |2f¢
B | a[RT |» PLT_RESET L ey 27 40 R3251! SSMENTSFEAPE | B
© - 50K sorses | Kh
—__— 1/1‘2;3 l—
MESE, e ¥ sk
CPUMEM_S0 PRLVS_S3 frEmen e VTTCLAMP_EN
03215 CPUMEM_S0
SSM6N15FEAPE cpug?gzg% b NO STUFF
MEMRESET_ISOL_LS5V_L sors63 ssMeN1EFEAPE | C3251:
% sorses | Kh 0.001;{)1: f—
E i i 2
w1 10 gy CPU_MEM_RESET L~ CPU_MEM RESET L of T8 Ta 28 30 o 02
= = ~—— MAKE_BASE=TRUE = < © 5(G Rin
@ 0 s o MEMVTT_EN —
CPUMEM_S3
R3217 =
1 0 2
5%
1/16W
MF-LF
02
Step | ISOLATE_CPU MEM L | PLT RESET L | PM_SLP_S3_L| PM SLP_S4_L |CPU_MEM RESET L MEM_RESET_L MEMVTT_EN |P1V5CPU_EN
— — = — — = = = = —
SO 0 1 1 1 1 1 CPU_MEM RESET L 1 1
1 0 1 1 1 1 1 1 1
to 2 0 0 1 1 1 1 0 1
A 3 0 0 0 1 X 1 0 0 A
s 3 4 0 0 1 1 % 1 0 1 SYNC MASTER=K17 REF SYNC DéTE=06/15/200
5 0 1 1 1 0 (%) 1 1 1
to ? 9 ! : ! 0 ! ! ! CPU Memory S3 Support
7 1 1 1 1 1 CPU_MEM RESET L 1 1
e — < >
SO d} Apple Inc. SCH_NUM>|D
(*) CPU_MEM_RESET_L asserts due to loss of PM MEM PWRGD, must wait for software to clear before deasserting ISOLATE_CPU_MEM L GPIO. [c) <EALABEL>
NOTICE OF PROPRIETARY PROPERTY:
NOTE: In the event of a S3->S5 transition ISOLATE CPU MEM L will still be asserted on next S5->S0 THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
P . . . . - - . THE POSESSOR AGREES TO THE FOLLOWING: & -
transition. Rails will power-up as if from S3, but MEM RESET L will not properly assert. Software e Ma LA T DoCUMEND T CONPIDENCE 32 OF 132
must deassert ISOLATE_CPU MEM L and then generate a valid reset cycle on CPU_MEM RESET L. ITL Non 10 e O v egn In IN WHOLE OR PART T oF 101
IV ALL RIGHTS RESERVED

The circuit below handles CPU and VTT power during S0->S3->S0 transitions,

as isolating the CPU’s SM DRAMRST# output from the SO-DIMMs when necessary.
ISOLATE_CPU_MEM L GPIO state during S3<->S0 transitions determines behavior of signals.

WHEN HIGH:

CPU 1.5V remains powered in S3,

as well

VTT follows SO0 rails, MEM RESET_L not isolated.
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NOTE: Must not enable more than two SO-DIMM margining
buffers at once or VRef source may be overloaded.
o s gy gy g BRIV S3
.., _PPVTTDDR_S3
Rs%gléLS e Toma Toad , 200  PLACE_NEAR=32900.1:2.54mm
1 T, pp3v3 s3 EFMRGN_DAC . max loa
NONE'  MIN-NBCRWIDTH-0(2 mm VREFMRGN VREFMRGN
NONE 7 C3300: 1C3301 VREFMRGN VREFMRGN FDO A
2.29F - ?8-%1UF CRITICAL C33031 sl U3302 VREFMRGN PHIN LINE WIDTE=(.3 T ”
Siay 2 2 &oku VREFMRGN 0.1UF —— Az)_ MAX4253 VOLTAGE=0. 75V D
402-LF 102 U3300 18 N VAN_UCSP
8 CiRy a1 VREFMRGN_DQ_SODIMMA BUF
VDD
65 as a7 a2 3 30 20 2 32 37 (D SMBUS_PCH_CLK fscr. wgop VoUTAlL VREFMRGN_SODIMMA_DQ a3l o _gh 1 My  PLACE_NEAR=R3303.2:1mm
94 88 - 1 MFEJZLF
o5 a0 17 42 32 50 20 20 33 1;(GT>—SMBUS_PCH_DATA 7lspa ¥ vours|2 VREFMRGN_SODIMMB_DQ
- =
a0 0 vourcl4 VREFMRGN_SODIMMS_CA
_ [3)
Addr=0x98 (WR)/0x99 (RD) 10/a; £ vour|s VREFMRGN_MEMVREG_FBVREF 1 VREFMRGN
o NOTE: MEMVREG and FRAMEBUF share R32§005PLACE NEARCI3100. 142,54
3 a DAC output, cannot enable VREFMRGN 1 2 — B shi2.otmm
both at the same time! 'R3301 15w
100K MESLF
pp MEM_VREFDO_B
2 c2 MAXA253 R3306 | VOLTAGE=U.75v
ot i VREFMRGN_DQ_SODIMMB_BUF 1133,
Rs:;’lglélg c3 1/11%6w PLACE_NEAR=R3305.2:1mm
1 T, PP3V3 S3 VREFMRGN CTRL + e
NONE'  MIN-NECK WIDTH-0.3 mm 402
NONE VOLTAGE=3.3V ) VREFMRGN CRITICAL
402 C3302 1 ©| VREFMRGN VREFMRGN
0.1UF —— vce VREFMRGN R%g’é’ 9
cggﬁ N U3301 1;{30:1‘3{02 N , PLACE_NEAR=J2900.126:2.54mm
402 PCA9557 3%
#on) 2oe e L — Mios"
3la0 pil 7 VREFMRGN_DQ_SODIMMA_EN 2402 C3304 ! VREFMRGN REFMR PPOV75_S3 MEM VREFCA_A ,,
Addr=0x30 (WR) /0x31 (RD) 4]a1 p2 9 VREFMRGN_DQ_SODIMMB_EN B v GN THIN LINE WIDTH=0.3 Tm C
0.1UF A2 MAX4253 1 VOLTAGE=0-75V
5(a0 p3 10 VREFMRGN_CA_SODIMMA_EN = [ VAN UCSP R?i§3 0
pa 11 VREFMRGN_CA_SODIMMB_EN CERMT a1 VREFMRGN_CA_SODIMMA_ BUF 2
ps| 12 VREFMRGN _MEMVREG_EN a3 Ad 1/11%6w PLACE_NEAR=R3309.2:1mm
o5 08 47 02 32 50 20 20 33 1 (> SMBUS_PCH_CLK 1lscr Pl 13 VREFMRGN_FRAMEBUF_EN + v i
63 48 47 42 32 30 20 26 33 1ICHTS SMBUS_PCH_DATA 2|sp. P74y ne
THRM RESET#*~ 15 VREFMRGN
PAD GND R3311
b e = , 200 , PLACE_NEAR=J3100.126:2.54mm
VREFMRGN
1
L R3307
100K VI?E EMRON VREFMRGN TNE ’
+ x> BCA9557D_RESET_L 3916w c2 MAX4253 HINNECK MIpEa=0:2
l;ﬂg;LF UCSP
RST* on ’‘platform reset’ so that system 2
watchdog will disable margining. c3 PLACE_NEAR=R3311.2:1lmm
NOTE: Margining will be disabled across all =
soft-resets and sleep/wake cycles.
Required zero ohm resistors when no VREF margining circuit stuffed %R;;DSZGN
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION 100K VR(?E%RC%I N
11650004 2 RES,MTL FILM,0,5%,0402,SM,LF R3303,R3305 CRITICAL | VREFMRGN_NOT ;}%E‘p’ 0. 1%%1; - o U3304" VREFMRGN
2 v C2
11650004 2 RES,MTL FILM,0,5%,0402,SM,LF R3309,R3311 CRITICAL VREFMRGN_NOT CE%‘fﬂ - MAZ#253 R2353614
4 REFMRGN_MEMVREG_BUF 1222 0K DDRREG_FB o - B
- 1 1%6w PLACE_NEAR=R7320.2:1mm
MF-LF
402
Page Notes VREFMRGN
VREFMRGN R 3 316
Power aliases required by this page: 'R3313 9.9, PU FB A VREF DI
- =PP3V3_S3_VREFMRGN 100K VREEMRGN SPU_FB_AREL_DLY o -
- =PPVTT_S3_DDR_BUF 316w a2 MAXZ253 PLACE_NEAR=R0900.2: Lmn
a—— = MELF UCSP |
Signal aliases required by this page: 2
- =I2C_VREFDACS_SCL a3 VREFMRGN
- =I2C_VREFDACS_SDA = + R3351;7
- =I2C_PCA9557D_SCL Y GPU_FB_B_VREF_DIV oo
— =I2C_PCA9557D_SDA 1/ PLACE_NEAR=R0901.2:1lmm
BOM options provided by this page: VREFMRGN Mios®
VREFMRGN - Stuffs VREF Margining 'R3315
Circuitry. 100K
VREFMRGN_NOT - Bypasses VREF Margining EZIE}W
Circuitry. 5402
= — — A
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG GPU Frame Buffer (1.8V, 70% VRef) ERE S S SUNC DA 10200
DAC Channel: A B c c D D FSB/DDR3/FRAMEBUF Vref Margining
PCA9557D Pin: 1 2 3 4 5 6 d} Apple Inc <SCH_NuM>|D
Nominal value 0.75V (DAC: 0x3A) 1.5V (DAC: O0x3A) 1.267V (DAC: 0x8B) ® <E4LABEL>
Margined target: 0.300V - 1.200V (+/- 450mV) 1.998V - 1.002V (+/- 498mV) 1.056V - 1.442V (+/- 180mV) NOTICE OF PROPRIETARY PROPERTY:
DAC range: 0.000V — 1.501V (0x00 — 0x74) 0.000V - 1.501V (0x00 — 0x74) 0.000V - 3.300V (0x00 — OXFF) BB RIERRITION SO LR BRI 50T . ~BRANCH>
VRef current: +3.4mA - -3.4mA (- = sourced) +33uA - -33uA (- = sourced) +6.0mA - -5.0mA (- = sourced) I O MAINTAIN THIS DOCUMENT I conFIDENCE 33 OF 132
. e —
3 III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
DAC step size: 7.69mv / step @ output 8.59mvV / step @ output 1.51mvV / step @ output I NO O REVEAL OR PU 32 OF 101
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AP_PWR_EN an»
3V S3 WLAN FET D
25 17 Goump—AP_CLKREQ L MOSFET TPCP8102
CHANNEL P-TYPE
42y 93401
SSM6N15FEAPE RDS (ON) 20-30 MOHM @2.5V
1| Sorse>
— L LOADING 0.727 A (EDP)
L7
s " g|2
CRITICAL
« AP_CLKREQ Q L
_ _Q_ 03450
15550367 - T1:C];-’8102 _—
727 MA PEAK % :iH?SE;SiE;E’?',‘m’“'“ - - SVIK-SM
pLAcsMENTJomwlac;;éolse to J3401. 606 MA NOMINAL MAX FERR Il —OHM-3A XW3Sé15 :qzq’s]‘gffﬁf;f:fJ.lsm,nmm = M—i_
4 C
, s« PCIE_AP_R2D_P e PCIE_AP_R2D_C_P (mew s TEoVoWEAN 3 (VYY) 2 PRIV WIANF | o < J_ I T . PP3V3_S3 pannlny
e s PCIE_AP_R2D_N 112 arueie || wovwon wx _pCTE_AP_R2D_CN ol ., o1 INisok wibrilo. 5 mm 0603 ® S R
108 || 16v xsr 402 < PE3V3_WLAN_R 'R3451
3430 C3422 ¢ Cc3421 1.C3420 - C3451 ¢ o
51650582 PLACEMENT_NOTE=Place close to J3401. 0.1uf —— 0.1up —— = 10UF 0.033uF —— 5%
v 7, v, S iov 16v Lnew
CRITICAL cxm ™ s g3450 %7 R3450 |.w2
50&%% 01302 PCIE_AP_D2R Pm 617 00 S PLACEMENT_NOTE{Place close to J3401. PLACEMENT_NOTE=Place close to Q3450. L I N P3V3WLAN SS . /\3/3/1§/2 PM WLAN EN L s
5%
rom_om ATRPORT L
PCIE_AP_D2R o 1.3401 = iev L
32 O 31 I\@ %7 QO—SELI;LﬁgOMA PLACEMENT NOTE=Place close to 03450. brss MEOIZJ C
2l 6oL 4 3 PCIE _CLK100M _AP_P 17 %
- 4100 - 9 s PCIE_CLK100M_AP_CONN_P f—
6 5 Yeus|
-—Soof - 25 ¢ PCTE_CLK100M_AP_CONN_N L (YYY: PCIE CLK100M_AP_N e
= 0 O PLACEMENT_NOTE=Place close to J3401.
]34 0s -
=
NCOXELO Ot e
NCX—10 O
16] 5 o115 o L3403
18 17 - BI || 'EIIIOOIIIH 90— OHMCRITICAL
O O o= RERONS -
20 00 19 . 5 PLACELNEAR—JKAOIA21:2A54tMJMSB BT
2215 o2l -— 25 ¢ CONN_USB2_BT_P m LD >
24[ 5 23 DG 2o ¢« CONN_USB2_BT_N —
26] 5 o 25 LYY YL USB_BT Nery . »» =
28 00 27 S PP53V3 S3_BT,F PLACEMENT_NOTE=Place close to J3401.
301 5 o420 MIN-NECK—WIDTH=0:3 mm L3406
3~ 33 lf%ﬁ? PP3v3_s3 T
1% iev FERR-120-OHM-1.5A
2 ciru 0402-LF
402 PLACEMENT NOTE=PLACE L3406 NEAR J3401.
PLACEMENT NOTE=PLACE C3432 NEAR J3401
RC (R3453 AND C3453)VALUE IS CHOSEN TO MEET THE 100 MS DELAY REQUIREMENT BETWEEN B
3.3 WLAN POWER GETTING STABLE AND AIRPORT CARD COMING OUT OF RESET
PP3V3_WLAN_F 33 56
1 PP3V3_S3 67,8 17 20 33,32 33 34 35 36 48 50 53 54 'R3453
- PCIE_WAKE_L 18 27
C oD ¢ e 110K
54
F2493
74LVC1G17 5
TC7SZ08AFEAPE SOT353-1
50T665, .2 WLAN SMIT BUF 4 -EL 2 R341155
s AP_RESET CONN_TL, (]3401 NC WLAN SMIT RC 1A AA 2 WLAN SMIT DISCHRG
1 5%
B —
3| e iy o
51850767 3 . ‘R3454 402 L2y | Q3401
€3453 SSM6N15FEAPE
1UF —— 62K o
CRITICAL AP_RESET_L am Tos —— s NOSTUFF M s0T563
J3402 o5 e
8190-3506-K281 oz 2402 5
F-RT-SM £ T s W G| s
C 8
PM_WLAN EN L 35 45
o* = « PP5V_S3_ ALSCAMERA_F <
ol e SMBUS_SMC_A_S3_SCL Q< s e s MIN-NECK—WIBTH=0:3 mm i
s SMBUS_SMC_A_S3_SDA e as o o 275 mA peak =
° 3 USB_CAMERA_CONN_P <D 206 mA nominal max
o 93 6 ALS L3408 PLACEMENT NOTE=Place close to J3402
o2 2« USB_CAMERA_CONN_N FERR-120-OHM-1.5A p— — — A
1 = =
o o~ (YYY i pesv_s3 (e o SENC MESTERRTS cowr SENC DATE-0C/157200
0402-LF
o 4 crrren.. . CAMERA X16/ALS/CAMERA CONNECTOR
1
50-0tM (0:314§2
preons  PLACE_NEAR=J3402.6:2.54MM 9,tu Apple T <SCH_NUM>| D
Y0 VER-T — S 188 pp e nc. p—
= 4 3 CAMERA CERM
fYYyyl USB_¢ _P oD > 565 <) <E4LABEL>
NOTICE OF PROPRIETARY PROPERTY:
1 2 _USB_CAMERA N aD > = THE_INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE COMPUTER, INC.
PLACEMENT NOTE=Place close to J3402 THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 34 OF 132
II NOT TO REPRODUCE OR COPY IT H
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 33 OF 10 1
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50 48 36 35 33 32 31 20 17 8.7 6
55

Caesar IV Support

R3550 BCM57765
SDCONN_DATA<0> 0 1 2 SD D<0>
D> 6
R3551 BCM65 5 16w MF-LF 402
, SDCONN_DATA<1> 0 D_D<1> N
GL137 D> el Y65 T6W WMF-LF 402 = 1 e
R3511 BYPASS=U3500. 1021045 M0 .26:27:5 +1¢gr>SDCONN_DATA<2> R3552 o . 2 SD_D<2> o
AN 2 PP3V3 S3 CARDREADER DVDD 57£A58203500.35:34:5 mm BeMEY 765 5 T6Ww ME-LF 402
P MIN-NECK_WIDTH=0. 2 0MM GL137 GL137 GL137 1+ (e SDCONN_DATA<3> R3553 0 ippp2 SD_D<3> .,
hporr VOLTAGE=S. 3V C3500: 1C3501 |1 C3502 |1 C3503 5 TeW ME-LE 402
R 10UF ——= 0, 1UF ——0.1UF —— 0%.%1UF +7¢gry—SDCONN_DATA<4. .7> — SDE_D<S4 e 7> 6
=i MAK: BASE=TR!
GL137 633Y 2 2 o 2 Comm 2 Gpmu BCM57765 = U
.L,3500 603 402 402 + mm—SDCONN_CLK R3554 0 AAA2 SD CLK .
5 16w MF-LF 402
0.22UH BCM57765
0805-1 1 + (om}—SDCONN_CMD R3556 0 2 SD_CMD ‘5
= - W\/ 5% 16W MF-LF 402 MAKE_BASE=TRUE
! BYPASS=U3500.6:5:5 mm 7 ¢ om—SD_WP = SRR hsE=rroE
|_PP3V3_S3_CARDREADER_AVDD BYPASS=U3500.11:12:5 mm sb b L -
giﬁ;ﬁégggﬂw%‘m: <5 0MM GL137 GL137 e Ol = M§KDE:SADS'E£‘TRUE e
= C3150%;1 L L (531%94 L (531508 BCM57765
L Lo, o UF
e T T 3% ,90,99,,52,59,%4,%, %1 2 PP3V3_S0 R3555
%8? 2 2 GERM 2 TS5 85 80 353 883 80 38 L 0,
5%
1/10W
MFBI;F
e i !
Keep this net short! PP3V3 SW SD PWR
_PP1V8_S3 CARDREADER MIN-NECK—WIDTH=0:20 MM
BYPASS=U3500,4:5:5 mm VOLTAGE=3.3V CRITICAL
1
é%%§%1 M ECR Ebei=S: ' - €3507: [:C3505 [R3505  HAKe BRsctrue J3500
9 1UF Al . GL137 2-2%1; —— —— 0,1UF 5 o Max Current = 250 mA SD-CARD-K19-K24
g8 o o|7] 28] o 5 R3512' &l [- 8k R
402 O a4, <a- B> ©o 603 102 o] vss
GL137 NO STUFF R 5 8 pyec: 45 |vss
[F-LF
R3%%T '‘R3508 = 2 > & 165, . SD_CLK 45| crx
K 0K = 516 SD_CMD B
O | cMD
1/16W 216w 93 36 8, USB_SDCARD_N 7 |om U3500 DO 36 SD_D<0> 7
MF-LF MF-LF DCARD g GL137A O | DATO
402, ,402 93 36 1 (BT USB_S _P Dp LOFP D1 a6 SD_D<1> o | par1
GL137_GPIO1 48 |gp1o1 D2 26 SD_D<2> 15 |oar2
GL137_GPIO2 47 lepro2 CRITICAL D3 3‘553 g:i> 16 | co/pars
4 > 1
NO STUFF GL137 Nex2 lepos GL137 D¢ 2eS O | paTa
R3509* 'R3510 D5 56 SD_D<5> O | pams
10K 10K 9 sk D6 506 SD_D<6> 135 | oate
0 a <
1/16W 216w NC)%1 CcS D7 36 SD_D<7> :] o | par7
TH ZI:EELF NC)LZ po CLK SD_CLK_R v O | CARD_DETECT SW
NC)YZ2|pI (IPD) (1pD) sD_we 21316 SD WP Iy O | CARD_DETECT_GND
GL137 CLK12M X1 13 |x1 (IPD) SD_CMD 1 ] O | WRITE_PROTECT_SW
L NO STUFF GL137_CLK12M_ X2 14 |xo (IPU) PDMOD GL137_PDMOD O | vpD
R3503 10 (IPU) SD_CDZ 37306 SD_CD_L 117 | sELD PIN
=1 GL137_RREF RREF NO STUFE GL13 T e =
1 2 O SHLD_PIN
Y GL137_ TESTMOD 17 |resTMOD (IPD) (Ipu)xigcz:: R3513" R§%84 1 5 | sHLD_PIN
1716w GL137 GL137 — 10K 1 2 2 -
= GL137 RESET L 18 * O | SHLD_PIN
GL137 9% R3506!| |'R3502 EXTRSTZ* (IPU)  (IPD) XD _WEZ /180 53 NO STUFF ]
CRITICAL 715 0 NO STUFF (IPD)XD_RBZ MF-LF 116w 1C3515 L
C3513: IPD)XD_WPZ 4022 0z
Y3500 1/16 37 (TPD) XD —— 10PF 516-0225
6w 1/16W 0 . 1UF —
12.000M-100PPM MF_LE ME-LF % v
1) 2 402, 5402 v (IPU) MS_INS 2 2BRM
10T CERM (IPD) MS_BS 402-1
8X4.5X1.4-SM PDMOD: POWER DOWN MODES
83]531 1 813?{2 ——GND—— NC = DISABLE (DEFAULT)
3PF olalal ofnls 10K LOW = POWER SAVING MODE ENABLE
I 1137 10K HIGH = REMOTE WAKE UP ENABLE
50V 50V Q3 D|3
EiS KiS SSM6N15FEAPE i =
SOT563 k"
1
=
o
slc ™ n
25 20 SDCARD_RESET SDCARD_PLT_RST
GL137
3500 s
SSM6N15FEAPE
SOT563
0
2[e™

2 O SDCARD_PLT_ RST_L

—
SYNC DéTE=08/26/200

p—————
SYNC MASTER=T27 REF
I

SecureDigital Card Reader

d} Apple Inc.
<]

<SCH NUM>|D

<E4LABEL>

NOTICE OF PROPRIETARY PROPERTY:

THE_INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE COMPUTER,
THE POSESSOR AGREES TO THE FOLLOWING:

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE
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BCM57765 SR pins are internal 1.2V switching regulator.
If unused: Okay to float all 4 pins. (Broadcom not so sure now)
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Page Notes
Power aliases required by this page:
(NONE)
Signal aliases required by this page:
(NONE)
BOM options provided by this page:
(NONE )
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Transformers should be
mirrored on ogp051te R4O 40 2'R4
sides of the board ﬁf ] CRITICAL
2402 08
NET BOB SMITH CAP 1112
Miﬁ _NECRWIBTH=0:55"m %é%%

PLACE_NEAR=T4001.1:5mm

I0olun 1

NC|on

NC|[w

I0|s l

IO[n J
=

NC|o
T e

I0[+ h 4

3]
Z

D4001
RCLAMP0524P
SLP2510P8

GND

1780

PLACE_NEAR=T4000.5:5mm

CRITICAL

Ioln 1

NC|on
NC|w
IO|» 1
NC|wo
IO[n

NC|o
10|+

i

RCLAMP0524P

GND

CRITICAL

I

p—
SYNC MASTER=K17 REF

—
SYNC DéTE=06/15/200

Ethernet Connector
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PART# QTY | DESCRIPTION

REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION

11450557 | 1 | RES,0.475 ohm,1%,1/16W,0402

R4100

CRITICAL

PP3V3_FW_FWPHY 4 5 40 a1

[ay
[ay

-
<o O
NS
=
<ioett] =

Qo
FRCH
o2
Qo
FRCH
o2

L4130
120-0HM-0.3A-EMI

[ay

-
<o ©

Qo
PNC
g

o
NS

PP3V3 FW FWPHY VDDA 1 2
MIN LINE WIDTH=0.4 MM
MIN-NECEWIDTH=0.2 MM 0402-LF

;| VOLTAGE=3.3V

138 mA

OMIT L4110 L4135
R4100 120-0OHM-0.3A-EMI 120-0OHM-0.3A-EMI
w1s PPIVO_FW_FWPHY 1N PP1V0O_FW R 1 2_PP1V0 _FW FWPHY AVDD , 25 mA BCle Serbes o PP3V3 FW FWPHY VP25 1| Y Y Y L2
MIN LIN: WI MIN LIN: H: MIN LINE WIDTH=0. MM
135 mA 12 MIN-NECK_WIDTH=0. 0402-LF MINWECKWIDTH 0.2 MM MIN-NECK_WIDTH=0. bR 0402-LF
L/16u VOLTAGE=T. 0V VOLTAGE=T. 0V 104110 |1ca111 1| VOLTAGE=3.3V
402
1UF — 1uF |
0
2 (%:m%u‘g 8eay
402 402
110 mA Digital Core 0 mA VReg PWR
1C4100 1 4101 1C4102 1C4103 (1C4104 (1C4105 |1 C4141: 1C4140
—L Iy LTy — IUF —L TuF ~ - IuF ——IUF = —— 0.1UF IUF
T LI L) S L T s R o M 88 T T, 408,
CERM CERM CERM CERM CERM CERM CERM CERM
402 402 402 402 402 402 402 402
PLACEMENT NOTE-Place C4170 close to U1800
PLACEMENT NOTE-Place C4171 close to U1800
PERCAR RAL
Y Y [ ] Y [N | P Y | (Y C4170|12516v PCIE FW R2D C N
< = 17 5
| m| o| @ |\l = = KA z| = 0~ 1UF] [ysr a0z <
VDD1 ~—— VDD33 ——— ~—VDDH— ~VP- VP25 VREG_PWR C4171|12516v PCIE FW R2D P e
Nex-213 laTBUSB PCIE_RXDON| N8 g o PCIE FW_R2D N ° IX5R 402
o213 laTBUSH pc1E_RxD0P| N7 g, oo PCIE FW_R2D P
NescALL [aTBusn pCTE_TXDON| N5__ o o PCIE_FW_D2R_C_N Cc4 117E||12% 16v_PCIE_FW_D2R_N o -
FWPHY_DSO0 F12 |pso (1pD) NT-19 PCIE_TxDOP| N6 PCIE_FW_D2R_C_P CZEL7U6||X5R402
a1 - 12% 16
M FWPHY_DS1 E12 |ps1 (1pD) NT-20 U.lurll V_PCIE_FW_D2R_P @D 17
FWPHY DS2 E13 REFCLRN| N9 PCIE _CLK100M FW_N 17 94 X5R 402
"D _DSs2 = g E13Ipsy (IPD) NT-21 ReFcrp| V10 g PCIE_CLK100M_FW_P am I ACEMENT NOTE-Flace C4178 close to bales
56 a1 _FWO__TPA| B8 |TpAON
FWO_TPAP a8
96 a1 6, NC 0 TPAOP NT-4 (IPU)TCK| M4 TP_FW643_ TCK
s o1 w0Cgry EW_PORT1 TPA N 25 [TPAIN N2 NC_FW643_TDI
s 4 e FW_PORT1 TPA P a5 |reatp NT-3 (IPU)IDI ‘ j3:) FW_FWPHY ¢ 3 10 a1
o NC_FW2_TPAN __ B3 |rpazy (1PU)TDO| ML TP_FW643_TDO _EW_
TD o—
e NC_FW2_TPAP 23 |rpazp NT-1 (1PU)THS| M3 g TP FW643 TMS FW643_LDO
96 41 6, NC_FWO_TPBN B9 |rpBON NT-2 (IPU)TRST*(ONL g FW643_ TRST_L R4165* R4166
96 a1 s NC_FWO_TPBP A9 |rpBoP 10K 10K
96 11 so(Gry—EW_PORT1 TPB N g g B6 |rppiN ﬁflgé 1/16m
A6 2 2
96 a1 40, EVC\I ggl;T;P';IP\’IB P 28 TPB1P (1PD) WAKE*Ic2 FW643 WAKE L v 402 402
+ _PPVP_FW_CPS e e — 2 o FIXNEIL! - 7YPO TN SYMBOL REGCTL rEGeLT| D13 g,  FW643 REGCTL
0o @D—NC_FW2 _TPBP gy 24 POWER MANAGEMENT vAUX_DETECT| Bl g FW643 VAUX DETECT
R4160* a1 _FWO_TPBIA B7 ITPBIASO VAUX_DISABLE| D2 TP_FW643 VAUX ENABLE
200K aw FW_P1_TPBIAS C3 |reIas1 (0p) crkrEON| L2 FW_CLKREQ PHY L w0 'R4164
1/16W o oggryNC_EW2 TPBIAS gy 72 |TPBIAS2 0K
MEES 316w
PLACE_NEAR=U4100.B10:2 EN643 RO e ME-LF
- < 2mm
— ° : FW643_TPCPS B10 2
- TPCPS (IPD) SCIFCLK| G2 TP_FW643_SCIFCLK
G1 TP_FW643_SCIFDAIN
TP_FW643_NAND_TREE K1 - (IED) SCIFDAIN =
€350 R4150 FW643_REXT T S NT-17 scrFpour| BL TP_FW643_SCIFDOUT =
. F2
12  FW CLK24P576M XO 1’6/%/2\/2 FW CLK24P576M XO R = F13 lyo NOTE: NT-xx notes show (1pD)  sciFmMc| F2_ g, TP FW643 SCIFMC
——% o=
1! CRITICAL 1 M FW_CLK24P576M_XI ATEY P NAND tree order.
S, ~Y4150 Mios" TP_FW64 E M13 Isg (IPD) ——
402 NC 24 576MHZ R4161* R4170 = = NT-7 scnf N12 o g FW643_ SCL
NC -2X2. 2.94K 191 Tb FW643 S 13 jsu (1pD) M11 TP_FW643 SDA
C§2151 w 15 TP_FW643_ MODE_A J2 |MODE_A (IPD) NT-18 NT-6 SDA >— — =
2 Ifs 1/16W prasay TP_FW643_CE L13 |cE (1PD)
1| - Y36z, 2402 TP_FW643_FW620_L D12 Jrwe20% (1PU)
550%\7 s TP_FW643_ JASI_EN D1 |JAST_EN (IPD) NT-11
Riis NC_FW643 AVREG A10 |avrEG NT-5 PERSTHM4 e FW RESET L | m.
= TP_FW643_VBUF H13 |yBur
] FW643_PU_RST_L & KL3gFW_RESET* (IPU) NT-8 'R4163
TP_FW643 OCR10_CTL J12 locR_CTL_V10 1’}9}{
R4162' 1C4162 Nex 213 JocR_CTL V12 (Reserved) Preaad
470K 0.33UF - 2402
1/12 %°§ VREG_VSS
MF-LE ZCERI\"IIXSR o[ x[~[ oo <[w[a] *[ e[~ o] «[ o] ~[w[ o] =[] [ e[ o] =[w] o] o] =[w] [ =[a[ =[] = ~
40 2 alalala E Hl \B| | B | B f B E (U] RO ROl RO a m|m) | ;:1 Lol Bl i) ;1 ARG R E S —

p—
SYNC MASTER=K19 MLE

—
SYNC DéTE=05/29/200

FireWire LLC/PHY

(FW643)
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. Page Notes

Power aliases required by this page: 3 . 3V FW FET
~ -PPBUS_S5_FWPWRSW (system supply for bus power)
— =PP3V3_FW_LATEVG_ACTIVE I(max) = 1.7A (85C)
- =PPVP_FW_SUMNODE (power passthru summation node)
Signal aliases required by this page: $253833838 3358 10 i ¢ PP3V3 S0
onz) SFrrEEE et U4201
. : : C4201: TPS22924 oo 0 B PP3V3 SO
BOM options provided by this page: F a2 a1 PP FW_FWPHY ¢ 7 5 40 & R R R IR LAY
£ _EW_ BRI R
v 52 |Jvin  vour([m1 ‘R4281
CRITICAL 100K
40 20 I EW_EWR_EN €2 Jon R%%KBO »5142116}“
GND PP1V0O_FW_FWPHY 3
PP3V3_FW_FWPHY = wse Vo0 1 2 R
4140397 6 i 13) A
= 3 CRITICAL
FW_PLUG DET L s 20 40 Q4299
Raz27 L Re276 1.05V FW FET DMB53D0UV
& 39 25 50m 20 10 i) EELVO5_SO c4281 .
i3 pr T U4202 11081;
102, RITICAL Cc4202 1 TPS?S%924 &zay 2
3C c 1UF —— a2 Al _PPI1VO_FW_FWPHY, 5 4 402 =
04276 s mlm voo([E T =
DMB53DOUV
S0T-563 402 CRITICAL =
4 C2 lon
GND P1VO_RESET_GATE
3 R4283
0K, PLT RESET L am o
| = FW_CLKREQ L prm 7 25 Pl
CRITICAL hilew
CRITICAL |6 o3
Q4276
||— DMB53D0OUV s b Q4299
[ SOT-563 4261 D — DMB53DOUV
+ D [W643 WAKR L 216 | H SSM6N15FEAPE : 2le ||<, s0T-563
% — i FW_RESET L o
e g
slc” sfz
S
1
PP1V05_FW PGOOD/FW_RESET L
1o 3 FW_CLKREQ PHY L— % FW _CLKREQ PHY L =
— __BASE=T)
FireWire Port Power Switch
CRITICAL
04260 CRITICAL RITICAL
NDS9407 F4260 1%426%
SOI_HF 1.1A-24V sM P—
8 PPBUS FW FWPWRSW F 1 2 PPBUS FW _FWPWRSW_D 1 N 2
86 52 70 69 67 66 65 49 7 ¢ PPBUS_G3H 3 — i<t MIN LINE WIDTH= _E MIN LINEWIDTH LT e
8o 2 < 7 MIN-NECKWIDTH=0:35 mm IN_NECK_WIDT
{_4 s VOLTAGE=T2.6V MINISMDC110H24 VOL‘I’AGE—TZ [3% CRS08-1.5A-30V
'R4260 C4260 ! L 5
470K 0.1UF ——
R4262} 1f1eu 8T .
oK 2402 i35
gy FWPWR_EN_IL_DIV
02,
4
SHTLEE3 PP1V05 SO
BSS8402DW IRA261 P e
Q4262 § gg 0K
R4263* 1leuw . .
10 2402 'R4275 R4270 R4271
1/18% 1K 330K 26K FW PLUG DET L o s 2040
M, § i/16w § i/16w § i/16w
MF-LF IZ!E‘ELF IZ!E‘ELF
FWPWR_EN_TRI_R FWPWR EN L 2402 2 3 CRITICAL
FW_PWR EN L | FW_DET MIRROR FW_PLUG DET _ s Q4275
B ole — DMB53DOUV
. Q4261 NOSTUFF o/ coroses
Late-VG Protection D SSM6N15FEAPE C4261: CRITICAL 3 6 CRITICAL 4
'—‘ Q4262 S0T563 |<" 0.1UF —— Q p C4270
LA PP3V3 S0 ol e ﬁ Eosnggs()ZDw N = égi :_ Bc847cnégg§)6(g & 5 o 2 % ggggmnxvs'rxc 0 IUF
TG NHNBR T PLACE_NEAR=U4200.1: 2mm ! s (euHovERL) 2 [ ® 5t 202 . f
1
FW_P1_TPBIAS_R FW_DET EMIT
L ‘R4272 '‘R4273
2 1K 12K
'S CRITICAL |6 216w 216w
PLACE_NEAR=J4310.1:2mm TSD%%Z?E}OQ 4 > |1 Q4275 L4627 b
U FW_PORT1_TPB_P 8 [p1+ LLP cmwpl 3 TP_FW_LATEVG_VCLMP |": DMB53D0UV PLACE_NEAR=C4360.1:2mm
7 WR_E 2|
56 1 25¢gry-EW_PORT1_TPB_N p1- Fupwr_eN| ¢ FWPWR_EN w0 20 Ty EW_P N -
6 p——— —
76 413 EW_PORT1_TPA_ P S p2+ CRITICAL % SYNC MASTER=K19 MLB SYNC DATE=05/29/200
5 4 35¢ggry FW_PORT1_TPA_N Dp2- . ;R4201 il i y
s . .
7 100k - 1 FireWire Port Power
1/16W
< >
»462" (:Q} Apple Inc. SCH _NUM>JD
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Page Notes

Power aliases required by this page:
- =PPVP_FW_PORT1

- =PP3V3_FW_LATEVG

- =GND_CHASSIS_FW_PORT1
- =GND_CHASSIS_FW_EMI_R

Signal aliases required by this page:

(NONE)

NOTE: This page is expected to contain
the necessary aliases to map the
FireWire TPA/TPB pairs to their
appropriate connectors and/or to
properly terminate unused signals.

w1103 25 PP3V3 FW FWPHY

R4382'| R4380'
10K

gk

1/16W 1/16W

MF-LF MF-LF
102, 102,

a1l FWPHY DSOQ

FWPHY_DSO0

MAKE_BASE=TRUE

FireWire PHY Config

Configures PHY for:

BOM options provided by this page:
(NONE)

NOTE: FireWire TPA/TPB pairs are NOT
constrained on this page. It is
assumed that FireWire PHY page will
provide the appropriate constraints
to apply to entire TPA/TPB XNets.

1394b implementation based on Apple
FireWire Design Guide (FWDG 0.6, 5/14/03)

Termination

Place close to FireWire PHY

w0 2 FW_P1_TPBIAS

TI PHYs require 1luF even though

FW spec calls out 0.33uF

1C4360
0.33UF

0
2 8:3V

ERM-X5R
02

SO0
oo

- l-port Portable Power Class (0)

Straps

4130 FWPHY DS2

a1 39 FWPHY DS1
MAK

MAKE_BASE=TRUE

FWPHY_ DS2

— FWPHY DS1

39 a1

39 a1

39 a1

E_BASE=TRUE

PLACE_NEAR=U4100.A5:2mm 2

10 » FW_PORT1_TPA

SIGNAL_MODEL=EMPTY
SIGNAL_MODEL=EMPTY

'R4360 R4366 1t

96 a1 a0 39 EW_PORT1_ TPA_N

96 41 40 33 EW_PORT1_ TPB_P

96 a1 a0 39 EW_PORT1_ TPB_N

SIGNAL_MODEL=EMPTY

PLACE_NEAR=U4100.B6: 4mm 1§Iiﬂ§gc§£L=Eﬁ'ﬁ 363!
56.2 56.2

1/16W 1/16W
MF-LF MF-LF
5402 402,

FW_PORT1_TPB_C

1
1C4364 Rgi%%

—— 220pF K
T, i hpLEn
ERM a
765 402,

1
- Port "1" Bilingual (1394B) R43180%
1/1%w
MF-LF
402,
w39 NC_FWO_TPBIAS — FWO_TPBIASMAKE BASE=TRUE 39 41
w ¢ NC_FW2_ TPBIAS p— FW2_TPBIASMAKE BASE=TRUE ¢ 39 41
96 4130 NC_FWO_TPAN FWO_TPAN MAKE_BASE=TRUE 39 41 96
56 a1 39 s NC_FWO_TPAP —_ FWO_TPAP MAKE BASE=TRUE 639 4196
w3 ¢ NC_FW2_ TPAN FW2_TPAN MAKE BASE=TRUE 635 a1
43¢ NC_FW2_ TPAP —_ FW2_TPAP MAKE BASE=TRUE 635 a1
s 3e NC FWO TPBN —  NC FWO TPBN MAKE BASE=TRUE a0 a1 o6
96 a1 3¢ NC_FWO_TPBP — NC_FWO_TPBP MAKE BASE=TRUE 6 35 41 96
w9 NC_FW2 TPBN  — NC_FW2_TPBN MaAKE BASE=TRUE 635 a1
4 3¢ NC_FW2_ TPBP NC_FW2_TPBP MAKE BASE=TRUE 635 a1
k3
a
N
moo
IO
HnoOM
19
523
mQO
Cable Power
a1 w7 PPVP_FW w []a @3 PPVP_FW_CPS wakr pasp=rTRur — PPVP_FW_CPS . CRITICAL
Iil MIN_LINE_WIDTH=0.4 mm - - L4
¥ H=0.2 mm .
R4311% TS VODRAEEN IR v v, . PPVP_FW FERR-250-0OHM Note: Trace PPVP_FW_PORT1 must handle up to 5A
470K 1 2 __PPVP_FW PORT1_F
5% P MIN LI WIDT! m
1/186W sM MIN-NECK_WIDT
MEPLE 1c4314 VOLTAGE=33V
0.01UF
18%
CPS_EN_L_DIV 50v
402
BILINGUAL
PLACE_NEAR=U4100.B5:2mm
— FW E%&’SI‘EI E&A P own 6 CRITICAL
- e - J4310
— FW_PORT1_TPA_N D
E_BASE=TRUE e e E Q4300 131?_%1%_—’1‘1‘397
FW_PORT1 TPB_P
E BASESTRUE ¥ e s s e _PP3V3_FW_FWPHY — BSS8402DW w6 a1 40 20 FW_PORT1_TPB_N 1 [[ave- _mem)
— FW PORT1 TPB_N . 4 41 06 s (S¥M-vERL) (FW_PORT1_BREF) 9 eB<r> | OUTPUT
= MARE_BASE=TRUE — _ = =
DORTL TN - st w » FW_PORT1_TPB_P o L
PLACE_NEAR=U4100.A6: 4mm 8 p ]
7l oecmc
= (GND_FW_PORT1_VG) 6 S
96 a1 40 v FW_PORT1_TPA_N 3 OTPA-(J_,%Q
FW_PORT1_AREF 5 rea<r> | INPUT
s a1 10 35 EW_PORT1_TPA_P [ a | greae Lapacey
| B
——0
11
C43191 15 Ofcmassts
0.1ufF = 22 o ow
385 5 13 o
X7R
603-1
13
%21319 AREF needs to be isolated from all
5% ew local grounds per 1394b spec 51450605
MF-L!
2402 When a bilingual device is connected to a

PLACEMENT_NOTE=Place C4319 close to connector pin 5.

beta-only device, there is no DC path

between them (to avoid ground offset issue)

BREF should be hard-connected to logic
ground for speed signaling and connection

p—
SYNC MASTER=K19 MLB
[P TIT

FireWire

—
SYNC DéTE=05/29/200

Ports
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8 7 6 5 4 3 2 1

ODD Power Control SATA ODD Connector

CQRZFéCSLO CRITICAL
TPCP8102 FL4520
PP5V_SW_ODD_R a2 90-OHM-100MA
67 66 61 58 56 54 46 44 43 42 3331 7 3ZPP5V S3 rviron DLP11S
- . J4500 connection separated to CRITICAL 3 m 4 . SATA ODD R2D UF P c4521 1]z2 ATA_ODD_R2D_C_P e
= support debug sense resistor. J4500 - = = = 0.01UF | [ Zos 16v cErm 402
R4596" C45951 o Alias together if no sense R. 54722-0164 gy
100K 0.068UF —— = T/, 2 1, SATA oDD _R2D UF N C4520:||2 sara opbp_R2D C_N am s
1/100 Céﬁm‘,{ 2 O O 0.01UF |l 108 16v cErM 402
wEEE ERM B 35 ol @2 SATA_ODD_R2D_P D
459 Cc4596 s[5 ode @< SATA_ODD_R2D_N CRITICAL
i i RIO%KS 0.01UF s s _PP5V_SW_ODD o ol
NOTE: 3.3V muiﬁ bz S0 if 5V is S3 gr'sss;ﬁss | opp_Pwr_EN_Lss5v L 1xQ%K, ODD_PWR_SS 1|2 o[ 5 oo —a__: SATA_ODD_D2R_UF_N FL4525
ensure e rive 1s unpowere in . Yy || 11 12 - SATA ODD D2R UF P _DLPIIS
1/516w 10% O O - N VERL
2 4 52 4 . 16V 13 14
EASRE D g%zsggPP3V3 S0 . 04596 |2l Ly R =10 o2 4 3 . SATA ODD_D2R_C_N C4526 1|2 saTA_ODD_D2R_N 1o
Ra597'  SUUOMIREREY |k 0o — e et AR PR N
100K = vy 1(YYY L2 ..SATA ODD_D2R_C_P C4525:||2 SATA ODD D2R P gmmy 1
1/18w e 51650616 0.01UF |l 108 16v cErM 402
MFZ%E‘Z 2(c ST
ODD_PWR_EN
« @m—SMC_ODD_DETECT

Q4596 B3 . . _—
SSM6N1SEEAPD — Indicates disc presence
sors563 | Kh
i PS8511A / PS8515A St
4 raps
s|c” sz
20 c>—ODD_PWR_EN 99 73 72 42 3116 13 7 ¢ _PP1V5_S3RS0
= NO STUFF RDRV:8515A1&RDRV:8515A2
R4511* R4515 ‘R4517
XW45§98 ToK 10K 10K NO STUFF
R i o i pSeSLIA: T Tiw ] e
%%QECKE\JMDT - VOLTAGE Sy o - Amm PIN NAME LA R 1
9 A PRE (IPD) SATARDRVR_A_B_SD 2 C
8 B _PRE (IPD) SATARDRVR_A_I2C_ADDR ,,
20  A_BST# (IPU) _SATARDRVR A A _SD ..
10 B BST# (IPU) SATARDRVR_A_I2C_EN .
SATA HDD/IR/SIIL Connector N 4512 |’Ra516  |Ra518
2 2 2
NO STUFF NO STUFF R45110% R4516 R4518
) R4519' |'R4520
PLACE_NEAR=J4501.9:3mm 10K 10K
CRITICAL XW4599 1/1'253 ?%sw
L70 OHM-4A st MELE ME-LE
FERR -
PLACE_NEAR=L4500.1:2mm PP5V_S0 _HDD R 1 5y 2 PP5V_S0 6 723 47 52 54 68 69 70 72 86 2 2
MIN LINE WIDTH=U.Gmm :
o ppsv so HDD FLT 1 {YYY L2 ﬂ%g‘NECK‘WIDTH 5 : g 88 RDRV:8515A1&RDRV:8515A2 1
MIN-NECKWIDTH= 0603 VOLTAGE= R4513 19 A E IPD
VoLTACEEsY Cc4501 2 g41502 o0 65 48 47 92 30 20 20 25 3; (O SMBUS_PCH_CLK AAA _EQ  (IPD) SATARDRVR_A_I2C_SCL ., e
0.1UF —Lo.1UF :
-3 7 #%  PLACE NEAR=L4500.2:2mm 3/ Tew RRDE%:lszlsAl&RDRV:sslsAz
5" 5" 402 0 18 B_E IPD
oy zs PP5V_S3 w5 63 18 47 32 50 28 26 25 37 [Ty SMBUS_PCH_DATA _EQ  ( ) SATARDRVR_A_I2C_SDA .,
i = = 1/1sw
2 F-LF
R453120 CRITICAL "aos
118w 54*%125%%24 IR_RX_OUT oD ¢ PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
MF-LF -_ .
402 FosT-sM R4531 SAl I lA Re dr lver 33850769 1 SATA 3GB/S REDRIVER, LOW POWER U4510 CRITICAL RDRV:8511
. PPSV S3_IR R 1 2 . SYS_LED_ANODE_R > 4/\1 _SYS LED ANODE .
P NIN o STO °T, \/\5/%\/\—-_-—@6 ¢ 33850778 1 SATA 3GB/S REDRIVER, LOW POWER U4510 CRITICAL RDRV:8515A1
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NOTE: Unused pins have "SMC_Pxx" names. Unused
pins designed as outputs can be left floating,
those designated as inputs require pull-ups. s PP3V3 S5 AVREF_SMC
49 49 47 46 4323 2127 7 5 PP3V42_ G3H
C4902 1L 1C4903 (1C4904 |1C4905 |1C4906
22pF —— 07, lUF —=0.1UF ——0.1UF ——0.1UF
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16 30 28, MEM_EVENT A L PAd PE4 K4 e SMC TMS e
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A - L2_pa7 pr2| M6 - SMC_LID am e s o
NC X—=p———B8 _|PBO PF3[ L5 gm—XNC
20 om}—SMC_RUNTIME_SCI_L - co lpp1 pral M5 &% NC
2 o (I SMC_ODD_DETECT - B9 _|pB2 PF5| N4 - TP_SMC_PF5 a6
45 25 20 SMC_TG_THROTTLE L (See below) * A10 |pB3 PF6|_L4 & NC
« my—SMC_EXCARD_CP - c10 [pB4 PRI M4 g wNC
SMC_EXCARD_OC_L e oo PGOLME __gm—xNC
. SMC _GFX OVERTEMP L g iii 256 PG1 _INT L, 16 NOTE: SMS Interrupt can be active high or low, rename net accordingly.
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52 (U} SMC_FAN_0O_CTL - G11 |pco PG3|_K SMBUS__SMC_BSA_SCL 6 48 64 65 97
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55 SMS_7Z_AXIS - K10 |pPD2 PH5[_C4 —ap—X NC
s0 45 I SMC_GPU_1V8 ISENSE - 18 [pD3
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NC_SMC_FAN_2_CTL — NC_SMC FAN_2_CTL o . .
SMC Reset "Button" / Brownout Detect = WAKE_BASESTRUE — SMC FSB to 3.3V Level Shlftlng
s NC_SMC_FAN 2 TACH  — NC_SMC FAN 2 TACH ..
= MAKETRASESTRU 9204551700 %0 %717 $° PP3V3_SO
i ooy  ERIVA2_G3H w15 s NC_SMC_FAN_3_CTL = N EK{@C FAN 3_CTL o a5 a6 Pt el g o
4w s NC_SMC_FAN_3_TACH _ — NC SMC FAN 3_TACH
— MAKE BASE*E‘
'R5061 'R5060
C5000 1 CRITICAL 'R5000 100K 10K
Tlur L 1K 16 45 s _NC_ESTARLDO_EN — NC_ESTARLDO_EN o as 4 2916w 2916w
05 T U5000 3916w — VAR PACHSTRUE 362 162 TO SsMC
oLy 5 NCP303LSN i w15 s NC_ALS GAIN —_NC ALS GAIN o a5 06 2 2
302 SOT23-5-HF 2402 — MARE”BASE=TRUE SMC_PROCHOT 3 3 L
e — s S by (16 AR
SMC MANUAL RST L s|cp ouTtl1 SMC_RESET L g o us 11 o5 . aw_m_ru_mﬁ__ﬁgg@#_ru_ s a6 D
OMIT Nex—4|NC IN|2 6
1 GND + 46 45 _SMC_BC_ACOK —__SMC_BC_ACOK 45 16 6
R5001  ¢s5001: 3 o R TASERGR = so e > 105060
SILK_PART=SNC_RST 3 3 0.01UF —— 4 46 45 _SMC_BMON_MUX_SEL —_ SMC_BMON MUX_SEL 05 a6 a0 - DMB53D0UV
/10w 18% 3 e o TAR® BASE-TRUE  — ||< SOT-563
5603 CERY CPU_PROCHOT BUF 2|6 ]
261525 20 SMC_TIG_THROTTLE L  — SMC TG THROTTLE L 20 5 «s
=== = — MAKE BASE=TR TO CPU R5062 3
4 e o SMS INT L = SMS—INT—L o2 00 o1 65 10¢gTy—CPU_PROCHOT_L 13532 cpu_procHOT I R S(E %n?}a%ggouv s
D|3 pls 16w SOT-563 1
SSMGNI%?ECIJA%% '; ssmsm%?éﬁ:% 49 46 45 SMC_GFX_VSENSE = o SMC GEX VSENSE 05 a5 a0 NESEE 4
w547 46 45 3220 1477 FEAPE FEAPE = ~TASE-
B b T o] T w4 SMC_CPU_HI_ISENSE _ ___ SMC_CPU HI_ISENSE ., .. 62y 95059
I 90k SMC_CPUVTT_ ISENSE — MgKNFCBzSII’EUT{I-R';‘JT ISENSE .HLSMGNL"FEAPE
50 46 45 — 45 16 50 L
. SlggT%%.‘y_CslGOZ ry 2(G R — E_BASE=TRUE - = re—
5046 s _SMC_P1V5S3_ISENSE — SMC P1lV5S3_ISENSE . 4 s
NC NC — MAKE_BASE-TRUE X
5345 a5 6 = 50 46 4s _SMC_GFX_ISENSE — Miln(acmi;st ISENSE 15 46 50 T|S = 6|2
= RRT BASECTH
ROCHO .
50 46 4s _SMC_GPU_1V8 ISENSE _—_ SMC_GPU 1V8 ISENSE .5 46 50 1 SMC_P T <4
— MAKE_BASE=TRI =
= w1 _TP_SMC_ P24 — TP _SMC P24 04 2 20 10 ooy PM_THRMTRIP L
- - — MAKE_BASE=TRUE
v s TP_SMC_P41 —_ TP _SMC P41 o
SMC AVREF Suppl .. — noowe mes . ~| Samne
— M6N15FEAPE
upply « v LB_SHC_PES =B SNCEER .. of | SSHEN1S
CRITICAL t—
SMC_EXCARD -
PP3V42_ G3H \1{55'53%330 PP3V3 S5 AVREF _SMC R5095 s e C
17 46,45 8368%3 5175 4 T N I LINT o o « 15 oy SMC_EXCARD OC L 1 2 __PCH_GPIO10 am - = SMC_THRMTRIP am -
VOL;gGE =3.3v i =
oD MEIER
B 1C5026 402
—L0.01UF
5 189
CERM
402
25030 | c5928
o uF - .
~ 303, 8% T SMC G3Hot 32kHz Oscillator g BR3VA2 G3H
GHEM-XOR 535 To support timed wake-up events in G3Hot
SMC 0SC YES 42 46 45 ¢ _SMC_ONOFF_L R5070 10K LAAA 2
_GND_sMC_AVSS 45 49 50 s _G3_POWERON_L R5072 10K LAANS 2 or LTTOW MPTLE 702
PART NUMBER | ALTERNATE FOR| BOM OPTION REF DES | COMMENTS: MIN-NECK—WIDT T FERR-120-OHM-0.2A 64 53 as _SMC_LID R507]1 100K 1 2 > 17T6W MF-LE 402
PART NUMBER VOLTAGE=0V 48 47 46 4543 23 71 17 7 ¢ _PP3V4A2 G3H . = R5073 10K NN\ —s5—17T6w mr-TF 402 —
476876861753 §o ) > pp3van H_SMC_CLK_F 0745 43¢ SMC_TX L SR N\ 25—/ Tew mr=Tr a0z
35351381 35351912 ALL Intersil ISL60002-33 0603 MIN LINE WIDTH=D.7 MM — w4543 s SMC_RX L R5074 100K LAANA 2
MIN_NE CK‘WIDTH 0 MM SMC_OSC_YES SMC_OSC_YES R5075 2.0K 5 T716W MF-LF 402
VOLTAGE=3.425V C5_002 1C5003 615 SYS ONEWIRE NO STUFF | R5077 10K 1 - AN Tew 0T
SMC_ TMS 10K 1 2 -
0 lUF s e
233; 4 45 ¢ _SMC_TDO R5078 10K 1%2 5% 1718W MF-LF 402
J J CERM 2 2 CERM SMC_TDT R5079 10K 1 5 5% 1/16W MF-LF 402
4 603 402 47 456
SMC Crystal Circuit CRITICAL o MeTTOR 5080 10 NS ST T Rrr
C5010 12 ¢ 45 s _SMC_BII_BUTTON_L 8 10K 1 2
R5010 15pF VDD = NO STUFF es 64 as 45 _SMC_BC_ACOK R5087 470K 1,\/\//\\/\’/\/2 5% 1716W MF-LEF 402
SMC_XTAL 1 2 SMC_XTAL R K U5010 e 4s _SMS_INT L R5093 10K 1 2 5% 1716w MF-LF 402
Y | 32.768KHZ-9-3.6 R5011 NV 5 T716W MF-LF 402
1/516W CRITICAL 5 SG-3040LC-SM 2 R5076 1
Mios" Y5010* iRl Vo OMITOUT SMe CIEIIR R 1 z M@“ w SMC_P92 00K 1 Z 5% 1/16W MF-LF 402
20.00MHZ [ 402 co s - +s _SMC_PAQ R5091 100K LAAAZ o i
$X3.2-8M Cc5011 NC x2—{Ne ca 8y NC g g¥ SMC ExGARD NSOT W ME-LF 40 B
2 NC1 NC5
I5pF NC X3 —2x NC
.5 _SMC_EXTAL 1][2 NC X4{Nc2 Neel 1§ no 4+ 45 _SMC_EXCARD_OC_TL R5092 100K : P —
’ !r, NC x3—{Nc3 oo NC7L 1k NC
Gk T ; 13 4 15 _SMC_ADAPTER_EN R5085 10K 3 2
402 PART# QTY DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION s SMC CASE OPEN R5 loK 1/\/\/\/2 5 T1/16W MF-LF 402
19750350| 1 | OSc,XTAL,32.768KHZ,LF,HF U5010 CRITICAL | sMC_OSC_YES R5088 5% 1718W MF-LF 402
= s _SMC_EXCARD_CP 10K 2
Svst s1 LED Cj & - R5012 S Pu_SLe 55 L RB090 100K 1 Nz ST /TR AT
45 18 —/\/\/\/
ystem ( eep) lircui » 10 —PM_CLK32K_SUSCLK VWA 7372 45 43 51 10 _PM_SLP_S4_L R5094 100K . o 5% I7I6W MP-LF 402
/5% /\N\/ 5 1/7/T6W MF-LF 402
o2 MELPH
£ PPSV_S3 505 =+
&
&,
. . —
850311 |'R5030 CPU PM_EXTTS L / MEM EVENT L Level Shifting 9,50,5,%,02,54,%,2 % 0 PP3V3_S0
R
523 29 . _MEM_EVENT B_L R5089 10K LAANA 2
1‘%114‘12‘]’5‘1 1‘%114‘12‘]’5‘1 5% 1/16W MF-LF 402
102, L1402 R5044
SYS_LED_ILIM LAAA 2 PM_EXT_TS_L<1> rm 10 5
%
599435 °00%0°0:%0 % 1 _PP3V3_S0 aflen
47746 42740 37 33 30 - 402
SYS_LED_L_VDIV BEGHEN GRS By PM_EXT_TS_L<0> 10 91
R5042 oD
10K
R5032* 10 6 TO CPU
1.47K 6 > 4|~ CRITICAL ©9,58,63,52,50,51,52,%1,% *_PP3V3_S0 95040 o I N
ey o B =[ ]1Q5030 LR Sor-3e3 " " SYNC MASTER-KLG SENSORS SYNC_DATE=06/207200 A
2 L DMBS54DOUV R5040 Debug Power "Buttons [PeT- T S_MC S ©
SYS_LED_L = 10K uppor
- P fYaL SMC_ONOFF_L o 45 a6 22
In < >
e FROM DIMMS ngMlIgl d} Apple Inc. SCH_NUM>| D
sl . oo 0 cl <E4LABEL>
1 2 46 45 20 26 MEM_EVENT A_ 1/18w NOTICE OF PROPRIETARY PROPERTY :
. - 303 THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
TO/FROM SM 2 .
L O/FROM SMC £ SILK_PART=PWR_BTN SILK_PART=PWR_BTN THE' POSESSOR AGREES TO THE FOLLOWING: & o
= - i I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 50 OF 132
. SMC SYS LED SYS LED ANODE w PLACEMENT NOTE=Place R5015 on top side
O oD « . PLACEMENT_NOTE=Place R5016 on bottom side Iﬁ ﬁg; ;2 ];E\P/ggzugi S?JBE?ZI‘; ;Ir: IN WHOLE OR PART |oREET
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LPC+SPI Connector

CRITICAL
LPCPLU,
J510
55909-&374
M-ST-
49 49 46 45 43,23 2117 7 5 PP3V42 G3H 31 O 32
7270 65 68 54 52 42 227 ¢ _PPSV_S0 |
1 00 2 - LPC_CLK33M LPCPLUS Yo LELEY
ws a5 10 LPC_AD<0> 6ol LPC_AD<2> D¢ 17 w5 o7 o0
ae a7 a5 19 LPC_AD<1> s[5 ode LPC_AD<3> D 1745 01 o1
7 8 _—
(O}
s SPI_ALT_MOSI - 5 0 [ o SPIROM_USE_MLB o 20 51
- 0 O -y oD
a7 SPI_ALT MISO - 11 00 12 - SPI_ALT_ CLK ams o
o0 o 45 17 LPC_FRAME L e ] Dl EVR bl SPI_ALT CS_L o -
o1 PM CLKRUN L - 15 16 LPC_SERIRQ 1 s
s 18 = 0 O <D
i a5 SMC_TMS - o0 Te LPC_PWRDWN_L ame e
94 87 27 LPCPLUS RESET L - 19 20 - SMC_ TDI 6 a5 a6
— — - (O} - = g
io s e SMC_TDO o 20022 |.g | sMc TCK T ¢ o v
D e mer L B — R
a6 o= 0 O -> D © +
a6 45 43 6 (I)—SMC_TX_ T - 27| 5 o428 - SMC_RX L [oUTy ¢ o 0 a6
wlgole [ LPCPLUS_GPIO oo ¢
33\ 34
N4
51650573

SPI Bus Series Termination

SPI_ALT MISO ¢ 4
SPI_ALT MOST ; .,

SPI_ALT CLK
SPI ALT CS L«
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
'R5128 |['R5127 ['R5126 ['R5125
0 47 47 47 BEACE NEARS72188:15:=mm
5% 5% 5% 5% PLACE NEAR=J. 3188.? Smm
1/16W 1/16W 1/16W 1/16W PLACE_NEAR=J51 t1135mm
MF-LF MF-LF MF-LF MF-LF
2402 2402 2402 2402
PLACE_NEAR=U1800.Av3:5mm R5110 R5120
- @ SPI_CSO_R_L LAKR 2 0 SPT_CSO_L iAKXh 2 SPI MLB CS_L
1/51%6W 1 I%SW PLACE_NEAR=R5125.2:5mm
PLACE_NEAR=U1800.BA2:5mm R5 1 1 1 ME—%F R541 2 1 MIZE%F
v o SPI_CLK R 1 2 5 SPT_CLK 2 SPI_MLB_CLK mm s
3 1 Pty PLACE_NEAR=R5126.2:5mm
PLACE_NEAR=U1800.AY1:5mm R5]11]12 MESLE R5122 MESLE
- OD——SPI_MOSI_R 1 ’\/1\2\/2 . SPT_MOST 1 4: 2 SPI_MLB_MOST grm .
1w 17w PLACE_NEAR=R5127.2:5mm
Mio5T R5123 402
++ oo SPI_MISO 1 2 SPI_MLB_MISO (yms
1 Py PLACE_NEAR=U6100.2:5mm
MF-LF
402
PP3V3 S0
EFI DEBUG
EFI_DEBUG | EFI_DEBUG 01
'R5101|'R5103 90%1“
CERM
V16w 2016w g EFI_DEBUG E F I Debu g ROM
MF-LF MF-LF VCC
402 402 =
U5101
DEBUGROM E2 3 |s, M24MO1-Rgor,|s  smpus pcu_para g7 25 76 28 30 32 42 40 6 w6
DEBUGROM_E1 2 o
“l CRITICAL scil 6 SMBUS_PCH_CLK Q37 2= 26 28 30 55 42 43 a0
7 qwex SYNC MASTER=K1/ MLB SYNC DATE=06/23/200
E0/NCOl Ly e — —
SS
NO STUFF| NO STUFF = LPC+SPI Debug Connector
R5102|'R5104
0
5% 5% le In <SCH_NUM>| D
%;é%ﬁ%’ %;é%ﬁ%’ Write: OxXAC OXAE d} Apple C.
2 2 Read: OXAD OxXAF ] <E4LABEL>
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5 4

2

1

SMC "Battery A"

SMBus Connections

4947 46 45 43 23 2117 7 6 PP3V42_ G3H

6ilel
R5280" 'R5281
SMC 1 N2 Battery Charger
U4900 %1?}% $r1eu ISL6258 - U7000
(MASTER) 102, 5402 (Write: 0x12 Read: 0x13)
o 10 g5 SMBUS_SMC_BSA SCL — SMBUS SMC _BSA SCL — SMBUS_SMC_BSA SCL ..
7 ___-———SE_E' — 4 7
i a5 43 o SMBUS_SMC_BSA_SDA — SMBUS_SMC_BSA_ SDA — SMBUS_SMC_BSA_SDA 4 4
38— —  — — MARE _BASE-TRUE — 64"85"%7
!
Battery
J6955
m (See Table)
Battery Manage{ - (ertef 0x16 Read: 0x17) —_ SMBUS_SMC_BSA_SCL 4545
Battery LED Driver - (Write: 0x36 Read: 0x37) — 64765 97
Battery Temp - (Write: 0x90 Read: 0x91) = SMBUS_SMC_BSA_SDA FRERTS
L

SMC "Management"

5350 48 36 35 34 33 32 31 20 1757 ¢ PP3V3 _S3

SMBus Connections

The bus formerly known as "Battery B"

161787773772

R5290" 'R5291
SMC 4.7K 47K Sensor ADC A
U4900 1180 % $ieu U5930
(MASTER) 102, 2402 (Write: 0x10 Read: 0x11)
o7 56 45 15 SMBUS_SMC_MGMT_SCL 232M§Kwélsus SMC MGMT_SCI ao|ss
S T — ST aRE BASESTROE . |
o7 56 45 15 SMBUS_SMC_MGMT sDAiﬂé SNéB}IBJAS SMC MGMT_SDJ 1o |
I | L

access PCH & CPU via PECI.

n 11} . " " .
PCH SMBus "0" Connections SMC "0" SMBus Connections
59193038 % 9 1, PP3V3_S0 s #, PP3V3_S0
TRESHNEEa 7
1 1; 1 1;
Ibex Peak-M R5200 R5201 SO-DIMM R5250 R5251 GPU Temp (Ext)
Ul800 1/1gw ﬁlsw Writes OJAZOQORO q: 1.123 #mw EMC1414-A:
(MASTER) MFIE5 ,462%F (Write: Ox eads: " MEIES, [ ),%62%F (Write:
A
%% % 1] SMBUS PCH CLK — _SMBUS_PCH_CLK w51 3 SMBUS_SMC_0_S0_SCL 2 ﬂ§M§KNéB}IBJAS SMC_0_S0_SCI — SMBUS_SMC_0_SO_SCL .
i 18 5% 3 MAKE. BASE=-TRUE = H = H
2 %2 52 42 SMBUS _PCH_DATA __SMBUS_PCH_DATA w51 3 SMBUS_SMC_0_S0 SDA 24 SMBUS_SMC_0_SO_SD. __ SMBUS_SMC_0_SO_SDA .
47 42 32 30 MAKE_BASE=TRUE — 33 7~ . . — MAKE_BASE-TRUE — 81
] L II L
VRef DACs SO-DIMM GPU Temp (Int)
J3100
2 . T216:
(Write: 0)?9890R0ead: 0%99) (Write: OxA4 Read: (Write? .
14 SMBUS_PCH_CLK — — SMBUS_PCH_CLK —  SMBUS_SMC_0_SO0
L = = i = #
2 33 {# SMBUS_PCH_DATA — __  SMBUS_PCH_DATA i; ég — SMBUS_SMC_0_S0_SDA
94 88 63 - - Z — g)
| | | H
Margin Control CK505 (Clock)
" n :
U2901 U2700 SMC "A" SMBus Connections
(Write: 0x30 Read: 0x31) (Write: 0xD2 Read: NOTE: SMC RMT bus remains powered and may be active in S3 state
1 % SMBUS_PCH_CLK = — suBus_pcH_CLK \ieitsess ot o sspeg 4 PRIVE_S3
gg gg %é SMBUS_PCH_DATA = = SMBUS_PCH_DATA i éé §
| 1 R5270! '‘R5271
1x % Trackpad
EFI Debug Serial LED BACKLIGHT it g o
U9701 402, 2402 (Write:
. U5101 (WRITE: 0x58 READ: . SMBUS_SMC_A S3_SCL__ _SMBUS SMC A_S3_SCI — _SMBUS_SMC A S3_SCL
(Write: OXAC/AE Read: OxAD/AF) S e = AR BASESTRUE" —
4 1 SMBUS_pCH_CLK _ —  cupus ren o 1 SMBUS SMC A S3 SDA— SMBUS SMC A S3 SD — SuBuUS_smc_a_s3_spa
3% 37 Y SMBUS_PCH_DATA p— j— SMBUS_PCH DATA 22 EE Il L
HBH = = g4
] L
XDP Connectors Mikey (Write:
J2600 & J2650 ) U6800 — SMBUS_SMC_A_S3_SCL
(MASTER) (Write: 0x72 Read: 0x73) —
28 52 5 2 SMBUS_PCH_CLK — ___SMBUS_PCH_CLK 1247 42 — SMBUS_SMC_A S3_SDA
%% % 3 SMBUS_PCH_DATA — — SMBUS_PCH_DATA t i; ZE I
| | a8d
" " .
HDD Redriver Control A SMC "B’ SMBus Connections
U4510 152 53, PP3V3_S0
(Write: 0x94 Read: 5?53 &
— SMBUS_PCH_CLK 7 3% 38
- 38 31 1 1;
— _SMBUS_PCH_DATA 47 42 R5260 R5261
SMBUS_PC i ix 4 7% CPU Temp
L 1/1sw D%ZIE%W EMC1414-A:
165, 2402 (Write:
,,
" ink 0" . s 1 3, SMBUS_SMC_B_SO_SCL “Lil SMBUS SMC B_S0_SCI — _SMBUS_SMC B _S0_SCL
7 . 5 MAKE_BASE=TRUE —_—
PCH SML1in Connections v 21 4n 12 SMBUS_SMC_B_SO_SDA 512 SMBUS _SMC B_S0_SD — _SMBUS_SMC_B_SO_SDA
= — MAKE_BASE=TRUE —_—
e I T 1) L
;’zz %
RSP
1 1;
Ibex Peak-M R582129( R5211
uUu1l800 1/1sw Lyiew
(MASTER) 163, 2402
04 17 SML_PCH_ 0 _CLK
WARE BASESTRUE
01 17 SML_PCH_ 0 DATA
MAKE_BASE=TRUE
I
11} . " .
PCH "SMLink 1" Connections
6 g5 20 R PP3V3 SO
o35,84,8,80,8,1, 1,17 s,
RSP
NO STUFF NO STUFF
1 1;
Ibex Peak-M R5220 R5221
8.2K 8. 2K
2 R5223
U1800 hpien s 9
(Write: 0x90 Read: 0x91) 102 402 Lriew
s SML_PCH 1 CLK 1,\“/{}\/2
94 17 SM% %CE }{ DATA 1R,g/¥§22
dl
0
T
SMLink 1 is slave port to 402

———
SYNC MASTER=K18 SENSORS
ENSOR

—
SYNC DéTE=06/18/200

K18 SMBus Connections

<SCH_NUM>| D
@ Apple Inc. =
8 <E4LABEL>
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4 3 2

CPU Voltage Sense / Filter

PLACE_NEAR=U4900.M11:5mm

PBUS Voltage Sense & Filter
XW5309 R5309
68 15 12 7 ¢ _PPVCORE_S0_CPU o 230
1 5 E: 2 CPUVSENSE_IN LA 2 g SMC_CPU_VSENSE @45 Q5315
1% FDG6332CG
weliy ! C5309  pPLACE_NEAR=U4900.M11:5 o
PLACEMENT NOTE=Place near U1000 402 — = HLLEomm 12 0 o0 e o6 05 45 20 4 & _PPB . P-cEN
e JEnE D\:  PPBUS G3H VSENSE
IR LINE WEDTH=0.20 mn
MIN NECK WIDTHS0 20 mn
1 VOLTAGE=6V 1
45 46 49 50 R5385 PLACE_NEAR=U4900.M13:5mm
27.4K
s
. 116w
GPU Voltage Sense / Filter W T rehevenin = 4504 ohms
PLACE_NEAR=U4900.N11:5mm
XW
42 75+ ¢ _PPVCORE_GPU 5359 R5359
1 2 GPUVSENSE_IN 1A 2 e SMC_GPU_VSENSE m as
L. &o: ceuvsens VW
1w
srr 1 C5359
s - .
PLACEMENT NOTE=Place near US8000 0,22ur  PLACE NEAR=U4500.N11:5mm

PBUSVSE EN_L
45 46 49 50

GFX Voltage Sense / Filter

XW5399 PLACE_NEAR=U4900.K9:5mm 73 72 _PM_SLP_S3 L R
e 21127« PPVCORE_SO_GFX i R5399 Enables PBUS VSense divider when high.
L > __GFXVSENSE_I 140 23K MC_GFX_VSENSE is 1
PLACEMENT_NOTE=Place near U1000 A
[F-L]
02

PLACE_NEAR=U4900.K9:5mm

GND__SMC_AVSS s a6 45 50

CPU VCore High Side Current Sensor

JiC5388

48 47 46 45 43 23 21 177 6,
73766 65 64 53 49

PP3V42_ G3H

0.1UF
v
2 CERM
o 402
o PPBUS_CPU_IMVP_ISNS s
QI——— 2 e a2 ——— = PLACE_NEAR=U4900.L7: 5mm
OMIT U5388 R5335
R5388 |3 «» ISNS CPU N INA213 4.53K
PART# QTY | DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION 0.001 = L_S|IN- sc70 6 1 2 45 a6
1%
10250858 [ 1 | RES,0.010 OHM,1%,1/2W,1206 R5388 CRITICAL o s ISNS CPU P 4|rn+ REF| ME-LF
1206
2[4

GAIN: 500X 402

82 70 69 67 66 65 49 40 7
89 8

s D PPBUS_G3H

6

45 46 49 50

EDP for PPVIN_S5 CPU_IMVP_ISNS R = 5.867 amps for KI18.

BMON Current Sense - Entire circuit must be near SMC (U4900)

48 47 46 4543 23 21 17 7 ¢ _PP3V42 G3H

DCIN Current Sense Filter
1§68 ek s S BMON_ENG
BMON_ENG 1C5369 PLACE_NEAR=U4900.N12:5mm
0. 1uF R5380
. BMON_ENG Nc[7]s§3§51-?6xc > i}%{zm o CHGR _AMON AR, o SMC DCIN ISENSE oD
(gS&%S BMON_INA_ OUT 1ler  SC70 sel6  SMC_RMON_MUX_SEL ey s 4 402 e - f
157 MC_RMON_MUX_SELmm 1w
T, 8% =« BMON_ENG 1 we-LE 1 C5380
REGULATOR SIDE: 2g ¥ = o 9,22UF  pLACE_NEAR=U4900.N12:5mm
402 2 GND vec 5 2(‘);,
RENVEE smon_piu_our TR0 Swc paTs 1emsE E
% o o CHGR_CSO_R_P slin- © sc70 our |6 o m—4HGR_BMON 3 ) 14 — BM— — 1 1'% 2 —— — oD GND_SMC_AVSS 45 46 49 50
VER 1 1 ON— NG 1/16W
» o [y CHGR_CSO_R_N 4fe REF| L R5371 MELF 1C5390
PR PRy 190K
LOAD SIDE: GND 17160 2 EPRu-xsR
0 ME-LF ¢ S
N 2 1 402 402
l\% PLACE_NEAR=U4900.N13:5mm
Monitors battery discharge o2
AIN: X
current from battery to PBUS GAIN: 50
= 4GND_SMC_AVSS s 1 15 5o
—— —
U5303 only senses current up to 6.6A SYNC MASTER=K18 SENSORS SYNC _DATE=06/29/200
Current & Voltage Sensing
< >
d} Apple Inc. SCH_NUM>] D
S <E4ALABEL>
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8 7 6 5 4 3 2 1

. X GPU VCore Curren n
CPU VCore Load Side Current Sense / Filter t Sense
CRITICAL
R5409 U5410
o D GFXIMVP6_IMON 1ANA 2 »» GPUISENS_P OPA2333 PLACE IoRR V49001103 5mm
CRITICAL 1 4.53K
U5450 1/16W 7 GPUVCORE_TIOUT 1 2 e SMC_ GPU_ISENSE m a5
R5459 OPA2333 PLACE_NEAR=U4900.N10:5mm "hor 18
8 W
91 68 12 PUIMVP_IM 1 287K, PUISENS_P + v DFN 135453 R5410 Lézgp 1 C5408
. 7 CPUVCORE TOUT 1 AN A2 SMC_CRU ISENSE 15 1 AWK 2 . GPUISENS N [ Gain: 1.4x §0°§22UF PLACE_NEAR=U4900.L10:5mm
i 6 i
w2 e e Al T
o =
o N 402 GND_SMC_AVSS 45 46 4
esio2 e
PLACE_NEAR=U4900.N10:5mm [ 2%, 1 AR,
o 1
v
R5452 . fos
L 200K Gain: 3% = C5407
470PF
1/11%51; 1]]2
402 I NoSTUFF
CSEOIXG
C5 457
70PF
12
AN 1.8V FB Current Sense
19 NOSTUFF
CERM
©95°94°33°31°50°16736°1,°) 8°_PP3V3_ S0
TN NNE -
1C5410
0.1UF
204
2 Cow
o2
e 7« —PP1VBRIV55 SOGPU_ISNS_R CRITIC
R5415 Us410 =
CRIS'I‘iiA3L1 s 1sNs P1Ve > 32K g OPA2333 - PLACEJ&E@_’Affg4900.LB:Smm
R GPU_P 1ANA 2 IGNS_P1VS8GPU_R_Ps DEN
+
O GFX VCore Current Sense <001 i v 1 pgus S0GPU_IOUT i AAAz SMC GPU_1V8_ ISENSE 15 a6
5519590 38 13 5 39 45
SE PR  csaaa ng%’ pa RS414 408 |—2— ¥
2.32K
°§“F 5| ISNS_P1V8GPU_N 1 2 5 ISNS| P1V8GPU, R_N 9 PLACE NEAR=U4900.5.8:5mm
CRITICAL 20 o 77 76 75 s 8 76 PP1V8R1V55_SOGPU_ISNS 1% Gain: 431x : -
Uu5430 Gon 116w :
R5484 . OPA2333 42 PLACE_NEAR=U4900.L12:5mm 102
% o @y GEXIMVP_CS_R_P JARK . GFX_ISNS R P s . DEN = R5479 NOSTUFF 1 L e
A 5409 1 R5416
1/16w a5 a6 470PF —— M R5417
fofF 2| p— T , M SIGNAL_ MODEL=EMPTY
THE] H MF-LF 50V 2 MF-LF —
R7 ‘1158}(1 ’ s GAIN: 140X Ty 1 c5479 cERY Ri5 i
9 o @ GEXIMVP_CS R N 1%\AR 2 o GFX_ISNS R N 0.220F wetr C5412
i PLACE_NEAR=U4900.512:Smm [ I, 117 SIGNAL MODEL=EMPTY
ME‘BIEF 402 11
R51411v183 = = 198  NOSTUFF
NOSTUFF 1 /vv\/z L CERM
Cc5482 1 1R5 482 1y VSIGNAL_MODEL=EMPT -
470PF —— AL
108 —— MF-LF
50v
CERM 2 1/16W (o] FF
ERY R E?gg’ CPU & MEM 1.5V S3 (DDR) Current Sense
IR
lll)l% SIGNAL_MODEL=EMPTY
= 50V - 5453 48 36 35 34 33 32 31 20 17.8.7 § PP3V3_S3
CERM 101787 73 72 55
402
1.C5454
0.1UF
200
i
ceam
o3
gRaTons -
R45 ‘11241(4 s OPA2333 PLACE_NEAR=U4900.N8:5mm
99 61 (I ISNS_1V5_S3_P TN 2 9o DDRISNS R P 3 DFN R5440
+ VL 4.53K
1 CPUDDR_IOUT 1 2 SMC_P1V5S3_ISENSE oo 5
R5443 MFLF 2l v, f
4. frdeid
CPUVIT 1.05V Current Sense » o o> ISNS_1V5 S3 N AAAs—= DDRESNS_R_N ) Gain: 203x W et
1/11%6!07 20;,
MF-LF 2 xsr
402 402
— GND_SMC_AVSS
NOSTUFF 45 46 49 50
1 p—
C5442: R5442 R5441 PLACE_NEAR=U4900.N8:
270PF —— 1M , M ' SIGNAL_ MODEL=EMPTY - U4900.-N8: 5mm
CRITICAL PR n
U5430 ERY 5402 3/
OPA2333 e ng;lFl
R5474,, cPUVTTISNS R P s DFN PLACE_NEAR=U4900.M9 : 5Smm 1] 2 SIGNAL MODEL=EMPTY
CPUVTTSO_CS_P A R5487 1 -
*2 70 I VV\— 4.53K = lo
it 6 CPUVIT OUT I ARNA2 SMC_CPUVTT_ISENSE oo - < = iy NOSTUFF
R54 7 3 MEBIZ“F 1% o CAEORZM
7.15K 1 e
- CPUVTTS0 CS_N ) % 4 CPUYTTISNS RlN Gain: 140x P 1 C5480
1/16W 2 203‘1
F-LF X5R
402 402
pe—— S
NOSTUFF GND SMC AVSS 45 46 45 50 SYNC MASTER=K18 SENSORS SYNC_DATE=07/02/200
1
C5472 1 R5472 R5471 1
1M = rr
470%’01: f— 1 e 1A R4, SIGNAL MODEL=EMPTY PLACE_NEAR=U4900.M9 : 5mm Cu ent SeHSlng
50v
CBRM 2 MF-LF 1%
o , 402 17160 UFF <SCH NUM>|D
o ngz Apple Inc. =
|| 2 SIGNAL MODEL=EMPTY S <E4LABEL>
i NOTICE OF PROPRIETARY PROPERTY:
= 10% THE INFORMATION CONTAINED HEREIN IS THE <BRANCH>
PROPRIETARY PROPERTY OF APPLE COMPUTER, INC.
CAEORZM THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 54 OF 132
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART H
IV ALL RIGHTS RESERVED 5 0 OF 1 0 1

7 6 3 2 1




8 7 6 5 4 3 2

GPU Proximity/GPU Die/Left Heat Pipe/Right Fin Stack

R5550
©95°94°35°31°50°15715°1,°9 ¢°_PP3V3_S0O 1 4 2 PP3V3 SO0 _GPUTHMSNS R
TEBYBANRLE H MIN LINE WIDTH=0.38 mm
1/Tew VOLTAGE=3 . 3V : 1C5550
Mioz" 9. 1uF
PLACE_NEAR=U5550.2: 5mm 78% R5551% 1R5552
25 50 19¢BTY GPU_TDIODE_P PLACE NEAR=U5550.3:5mm 2 GERM 10K 10K
1
Detect GPU Die Temperature SIGNAL_MODEL=EMPTY D L p%%%g g}xé%ﬂ!
51: U5550 = 2| |2
0.0022uF EMC1414-A
108 —1—
50v 2 MSOP
CEos 2| pp1 THERM* /ADDR|__/ GPUTHMSNS THM_ L
Detect Right Fin Stack Temperature us 50 7 GPU TDIODE N 3| pN1 ALERT*| 8 GPUTHMSNS ALERT L
95501 . GPUTHMSNS_D_P 4 pp2 /SR TTCAEiparal 9 sMBUS_sMc_0_so_spa w5 10 01 57
BC846BMXXH 2 1
SOT732-3 3 SIGNAL_MODEL=EMPTY 5| pn2/pP3 smcrk | 10 SMBUS_SMC_0_SO_SCL 45 a5 81 97
VT s - = = = == = == = - 1 1 GND
 Placement note: 05503 1 0%%32%__ 5
Place Q5501 on bottom side BC842§%§§_§ 85 T
'close to the right fin stack 2 CERI e e e o e oo o e oo,
Lo e e e e e e e m e e e e e -
.. GPUTHMSNS D N ,Placement note: ,
° v L Place U5550 on bottom side under GPU
Detect Left Heat Pipe Temperature PLACE_NEAR=U5550.4 : 5mm - Lss s s s s s s s s s s s

PLACE_NEAR=U5550.5:5mm

"Placement note: . .
Place Q5503 on top side under left heat pipe near GPU Write Address: 0x98
---"-"-""-""-"""""-""-"-"-~"-"-~-"-~"-=-"-="-~"°-~"===-=-°=-= == =7 Read Address: 0x99

CPU Proximity/CPU Die/PCH Proximity/Battery Charger Proximity

R5570
63 68 63 63 50 5452
252053553150 1%

s1,% 9 PP3V3_S0 1AAA 2 _PP3V3 SO CPUTHMSNS_R
4755 55 89 8 21 25 4o 73 78 i MIN-NECKWIDTH=0. 32 mm
1/16W =3. )
L{16W  VOLTAGE=3.3V

1
VDD

U5570
PLACE_NEAR=U5570.2:5mm EMC1414-A

PLACE_NEAR=U5570.3:5mm , Msop
95 9B CPU_THERMD_P

ST — DP1 THERM* /ADDR|
. - 1 3 «}y 8 CPUTHMSNS_ALERT L
Detect CPU Die Temperature 0_%‘;’2521% ot ALERT
10%

op2/ SRt TICAL Al 9 SMBUS_SMC_B_S0_SDA

'R5572
10K

3

1/16W
MEF-LF

5402

IS

a5 48 97

cBRY
402 5 10
2 5GBTS CPU THERMD N . —>|DN2/DP3 b SMCLK MBUS_SMC_B_S0_SCL 5 48 97

6

Detect Battery Charger Proximity Temperature

. CpUTHMSNS D2 B :-Piéc-efnén-t- note: = . Note: 'EMC1414 can perfOJf_‘m Beta

? ~ ’ Place U5570 under CPU . Compensation for External Diode 1 only
3 SIGNAL_MODEL=EMPTY L oo = o o o - e e e e e e e -
1 0.0022uF

%5 502
BC846BMXXH
SOT732-3

1
'Placement note:
Place Q5502 on bottom side .
'close to battery charger circuit 2 CPUTHMSNS_D2_N | Write Address: 0x98
L L T - T R e Read Address: 0x99

055
BC846BMXXH
SOT732-3
2

Detect PCH Proximity Temperature BLACE NEAR=U3378

.4 gmm
PLACE_NEAR=U I5:5mm

'Placement note: .
l-Place 05504 under PCH '

e e
SYNC MASTER=K18 SENSORS SYNC DATE=06/18/200
[T —— =

Thermal Sensors
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Left Fan

e PP5V_SO0
28 53 5330 30 35 3 39 3% PP3V3 SO
T BANRNEE CRITICAL
) J5650
78171-0004
RS 645;2 M-RT-SM
5
1/1gw _O
MF-LF
R_Z%?S 402; I
s @um—SMC_FAN 0 TACH 1 2 ¢ FAN_LT_ TACH 2 o
e o
402 o}
R5651" .
100K s _()
95659
n N DW-X-G
402, S §oT-363 51850369
as SMC_FAN_0_CTL 3 « FAN_LT PWM =

PP5V_S0

Right Fan

EPP3V3 S0
s

R5660"
47K

CRITICAL
J5660
78171-0004
M-RT-SM

SO

P i) SMC_FAN_1_ TACH

R5661"
100K

o fwln e
0000

50
51850369

—
SYNC DéTE=05/29/200

p—
SYNC MASTER=K19 MLB
[P TIT

Fan Connectors
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|
|
|
|
|
|
|
! B
| -
| s PICKB L NNNoA
| .; BUTTON_DISABLE
| s _Z2_HOST_INTN B
., WS_LEFT SHIFT KEY = | AL AL
! ,s WS_LEFT OPTION KEY
| - — -
| of|o|<|o|a| =l o|alo|~|e]n|«]n
nlin|o| 6|6 6|8 F|[<|[<][<]=]<
| NN MINNNAOVSTNOOS
| Pl a1 11
NNOOoOOoOOPPOOOOANN
| s; WS_CONTROL_KEY Yp2 3 o mmm MMM P2 2042 WS _KBD17,.
| s 22 _KEY ACT L 2py 1 p2 0|4l _WS_KBDI16N.,
| TP_BOOT_CFG1 Ipg 7 CRITICAL P4 640  WS_KBD15 Cs,
| TP_P4_5 4p4 5 U5701 P4 4|39 WS_KBD14, .,
ss s _Z22_ DEBUG3 Sp4 3 CY8C24794 p4_2|38 WS_KBD13, .,
! s _22_RESET qpa_1 MLF P4 0|37 WS_KBD12,.,
| se P _MI 1p3 7 (SYM-VER2) P3 636 WS KBD11,
| s PSOC_F CS_L 8p3 5 APN 33752983 P3_4|35 WS KBD10,;
| s ¢ _PSOC_MOSTI Ap3_3 OMIT P3_2|34 WS_KBDI, .,
| s s _PSOC_SCLK 19p3 1 P3 0|33 WS_KBDS8
| a6 _Z2_MISO p5 7 P5_6|32  WS_KBD7 ;s
| 56 22 _CS L 12p5_5 P5_4|31 WS _KBDI .,
| s 22 _MOST 13ps 3 p5 2|30 WS _KBD2, -,
| s 22 _SCLK 14 P5.1 ninme I\‘O‘O‘N‘w \o‘ P5_0 29 WS _KBD3 s
7} a
| H‘H‘H‘H‘Vj+ Qoo o THRML
MMM AD>OAD MR AN PAD|
| o e I s s B B N B S B B N
| b B ] e ] B B N RN N RN RN IS RS
| -
! TP_PSOC_SCI = WS_KBD4, .,
| WS_KBD5, .,
| WS_KBD6, -,
|
TP_P DA
| IE_PSOC_SDA | TP_ISSP_SDATA P1_0
| ISSP SDATA/I2C SDA
: «NC_PSOC_P1_3 22_CLKIN ¢ .
|
| TP_P7 7
| s TP_ISSP SCLK_P1 1
1 ISSP SCLK/I2C SCL
|
|
|
| DIFFERENTIAL_PAIR=USB2_TPAD R5 740 1
| 93 36 USB_TPAD_P LAAAN2—USB_TPAD_R_P
| /5% PP3V3_S3_PSOC .,
1/16W DIFFERENTIAL PAIR=USB2_TPAD
| MF-LF NE SPACING_ TYPE=USB
40 NET —PHYSICAL_TYPE=USB_83D
|
TO MLB CONNECTOR
| R5702
! 93 36 USB_TPAD_N LAAN2USB_TPAD R N
! DIFFERENTIAL_PAIR=USB2_TPAD /5% DIFFERENTIAL PAIR=USB2_ TPAD
| — — 1/16W NET SPACING TYPE=USB
MEE%F NET_PHYSICAL_TYPE=USB_85D
|
|
|
|
|
: U5701 CHIP DECOUPLING
| PLACE C5701, C5702 & C5703 PLACE C5704, C5705 & C5706
| CLOSE TO U5701 VDD PIN 22 CLOSE TO U5701 VDD PIN 49
|
|
| R?75?4PP3V3 S3
PP2V3_S3_PSO IAAR 2 —
[ ¥IN LINE TDTH=0.50MM IVV\/
IDTH=0.20MM %
| VorTacE =R Lriew
| 1C5701 1C5702 1C5703 1C5704 1C5705 [1C570®02
| - 4-7uFr" —L 100PF —L 0.1UF —100pF —L 0.1UF - 4.7UF
~ 2%y ~ Sh ~ 10y ~ 3 ~ 1y ~ 2%y
| X5R CERM X7R-CERM CERM R-CERM X5R
603 102 202 102 2 603
|
|
|
| =
|
L e e e e e e e e e e e e

PSOC USB CONTROLLER

USB INTERFACES TO MLB
SPI HOST TO 22

TRACKPAD PICK BUTTONS
KEYBOARD SCANNER

PP3V3_S3_PSOC ;;

KEYBOARD CONNECTOR

a6

1c PIN NAME CURRENT R_SNS v_sns POWER
mep102 v Loun 2.55 KomM 0.0255 v | 0.2558-6 w J5713
80UA 0.204 Vv 16.32E-6 W APN 51850637
3v3 100 oD coMA MAX 10 ome 0.6 v 3683 w Nex =20
vor | soma max 0.2 om 0.012 v 0.728-3 w ~
psoc Voo R 1.5 omm 0.012 v s6m-6 W oo BB3V3_S3 o
14MA (MAX) 0.021 v 294E-6 W o
L . . ws_xBD1 DS
18V BOOSTER VIN 4MA (MAX) 4.7 OHM 0.0188 Vv 75.2E-6 W - 5 ws KBD2 O
.2 ._WS_KBD3 o
.2 «_WS_KBD4 o
.2 ._WS_KBD5 o
.2 ._WS_KBD6 o
.2 «_WS_KBD7 o
.. ._WS_KBDS8 S
.2 «_WS_KBD9 o
.2« WS_KBD10 o
3724 s :
WS_KBD1 1 2 53 = +7-O
”L—S—C—’\/\%/\/ s s WS_KBD13 o
1776w WS_KBD14 o
402 5ws KBD15_CAP +eO
WS_KBD16_NUM DS
.2 ._WS_KBD17 o
R3S e—hoDio °
WS_KBD1 1 2 5 o
= 6N ’\/\%/\/ s s WS_KBD20 o
%}gg +» s WS_KBD21 o
W rs7i0 e :
5 ] o
46 15 ¢ gz SMC_ONOFF_T, . 1A 2 .WS_KBD_ONOFF_L o
s 4o4s 4320 2111 7 ¢ PP3V42_G3H o
»%FPEE e el TS LEFT SHIFT KBD 5
1C5710 s « WS_LEFT_OPTION_KBD | g
?.%10 52 s_WS_CONTROL_KBD Lo
2 8% L
55"
ISOLATION CIRCUIT PracemENT_spro-ean 35713 ne x—31rQO
F-RT-SM
FF14-30A-R11B-B-3H
49 a8 47 46 a5 43 23 21 17 7 s PP3V42 G3H C5725
LR 08 o 1CF
2 1
'41)% SMC MANUAL RESET LOGIC
STETSFOSAF L
s1,53,52,51,2400°8 P FP3V3_S3 2 SOT665 103" PP3V42_G3H
4223720870 0 h WS_LEFT SHIFT KEY w0006 g3z g g g L 05758
.WS_LEFT SHIFT KBD 1 J_ 0. 1UF
S 18y
X7R-CERM
402
w00 a6 45 9323 21 33 7,6 ESV42 G3H APN 31150406
CRITICAL CRITICAL
PP3V3_S3 gss%s?%AFEAPE 5 74LVC1G10
T
36 35,3853,92,91.20,12,0.7 G . ’ WS LEFT OPTION KEY .+ o WS_LEFT_SHIFT_KBD 1 sprgLvele
WS_LEFT OPTION KBD - = - =« W8_LEFT_OPTION KpD 217570 3p*
536 53 s WS__CONTROL_KBD 6 SMC_TPAD_RST_L
2
1;
R5769 |'R5770 |R5771
45 48 47 45 43 43 23 21 ,FP3v42_G3H 33K 33K 33K
68'6d76d &3 16w 596w 38
SRS PIAFEAPE 2465 5550 i
2
e 50,0707 g, S ES V353 2 {oTess :
WS_CONTROL_KEY
... WS CONTROL KBD 1 1

572

TPAD BUTTONS DISABLE

, BUTTON_DISABLE

33 34 35 36 48 50 53

05701
SSM3K15FV
SOD-VESM-HF |
KH
—
)

1lc ™ s

SMC_LID

60 a6 ay

2 WHEN THE

PLACE THESE COMPONENTS CLOSE TO J5800

THIS ASSUMES THERE’'S A PP3V42_G3H PULL UP ON MLB

THE TPAD

LID OPEN

BUTTONS WILL BE DISABLE
LID IS CLOSED

=> SMC_LID_LC ~ 3.42V
LID CLOSE => SMC_LID_LC < 0.50V

—
SYNC DéTE=05/29/200

p—
SYNC MASTER=K19 MLB
[P TIT

WELLSPRING 1
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To detect Keyboard backlight, SMC will
tristate SMC_SYS KBDLED:

LOW = keyboard backlight present
HIGH= keyboard backlight not present

BOM OPTION: KBDLED_YES

R5853 ALWAYS PRESENT

BOOSTER +18.5VDC

APN 15250504

FOR SENSORS

BOOSTER DESIGN CONSIDERATION:
- POWER CONSUMPTION

- DROOP LINE REGULATION

- RIPPLE TO MEET ERS

- 100-300 KHZ CLEAN SPECTRUM

STARTUP TIME LESS THAN 2MS

- R5812,R5813,C5818 MODIFIED

IPD

FLEX CONNECTOR

72 67 66 61 50 56 46 a4 43 42 23 37 PPV _S3 CRITICAL
L 1
3. SUH-870MA D3892 R5806
Ig o =k INPUT SW_1 2 BOOGT SW LN IN LINE WIDT ﬁlSVS%iTH 0.50MM
00 OHN VLF3010AT-SM-HF MIN_LINE_WIDTH=0.50MM o g - - o APN 51650689
go “’Ség 8:30M MIN_NECK_WIDTH=0.20MMB(52 0WSXG Jggﬁgég{%Dgﬂ 020 D}Iz}gg VEhraGE g By 0 - 2om
S swrTCR_NODE~TRUE aon 37150313 . £5% CRITICAL
105818 R5812 J5800
PP5V_S3 BOOSTER 35PF 1M 55560-0228
MINiLIgEiwlDTH=8.28M.M N 28y &ZIE‘# M-ST-SM
MIN_NECK_WIDTH=O. MM =
VOLTAGE=5V APN §5351401 GERM 2402 ‘E: 2[ o]
s 22 CS_L 5ol =~ 22 KEY ACT L,.,
VIN 2 RESET
J1C5819 s +.22_DEBUG3 6l5 ols 7z
1, U5805 rnla BOOST FB I - 1U%F ., 22_MOSI 8 o0 7 PSOC F CS L, .,
TPS61045 2 8% ¢ 22 MISO lJ ol PICKB L.
Spo % comis | 23 moosT EN .. e heosT BN [0 O Poc Mos .
s 653
CRITICA]S;W . R5813 72 HOST INTN 16 gg 15 PSOC SCLK ,
mn & a Z%'5K 18] 5 ol 17 SMBUS_SMC A S3_SDA, ., . .
o 1/16W %22 CLKIN 20 19 SMBUS_SMC A S3_SCL
PAD g IR5811 ME-LF 53 IoXe! _ 5,33 45 48
__1(551%%6 __1(2:52%%7 ] 100K 2402 5 50 48 36 35 303392 3323170 7 ¢ PP3V3 83 2216 o2 PP18VS S3 . ’
- 19 - 19 1916w —
2 )i(g;{—CERM 2 ig;{ MP-LF
102 603 2402
Keyboard LED Driver
g8 63 67 38 92 31 30 49, PP3V3_S0 7270 69 66 52 47 42 22,7 ¢ _PP5V_S0 CRITICAL
BT I L585 75815 pin 1 is grounded
OUH-0.58A=0.350HM CRITICAL 1o pin 1 e grewnded
R58531 1 W7 J5815 on keyboar acklight ex
470K 5850 toseas-su  HINAEERTHBHIZG: FF18-4A-R11AD-B-3H
1188 N TRCR NoDE-niTE TR
MF e 1}%5 - - s ¢ SMC_KDBLED _PRESENT L 1[
2 2
40551} swi3 r 33
s _SMC_SYS_KBDLED 6 loTre, LED| 5 _ KBDLED ANODE = )i L1
MIN-RECR—WIDTH=0:3 MM
CRITICAL - ’ APN 51850612
R5854! R5852* LT3491 SYNC MASTER=K19 MLB SYNC_DATE=05/29/200
4.7K 10K
Luse a8 KBD BACKLIGHT CONNECTOR WELLSPRING 2
MFZ%EZ 102 car II‘EIBND%IENE_WIDTH*O 25 MM
THRML MIN-NECK—WIDTH=0.25 MM A 1 I <SCH NUM>|D
GND_ PaAD Cc5855 pple lnc. —
o = igU%F <) <E4LABEL>
2 $2¥ NOTICE OF PROPRIETARY PROPERTY:
603
SMC_KDBLED_PRESENT_L BB EVESRATON, CONIINER PRI E5 SBRANCH>
54 — — — THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 58 OF 132
— II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 54 OF 10 l

2

1




53 50 48 36 35 34 33 32 31 20 17 8

ss 45 [T SMS_PWRDN

UP SMS_PWRDN TO TURN OFF SMS WHEN PIN IS NOT BEING DRIVEN BY SMC

Analog SMS

PP3V3_S3
NO STUFF
R5921'
10K vbD +Y
1/18% U5920
MF-LF AP344ALH Front of system
402, T.GA +X
1 vourx| 12 SMS_ X AXTIS oD +Z (up) ¢
SMS_PWRDN 5 lep CRITICAL
—— MAKE_BASE=TRUE SMS SELFTEST 2 vouTy| 10 SMS_Y AXIS oD - O
vourz| 8 SMS_2Z_AXIS oD
15
NO STUFF nc _4]| Circle indicates pin 1 location when placed
1. X X .
1;{05K922 Ne nel 11 we in correct orientation
ﬁlsw NC _6 | Nc| 13 NC
ME-LF Nc 2] Ncl 16 NC 1C5923 1C5924 1C5925
402 ) — i)g.%lUF o i)g.%lUF — i)g.%lUF
2 XS5R 2 XS5R 2 X5R
402 402 402

Desired orientation when

placed on board top-side:

PP3V3_S3

<«
-

VDD

U5930
AP344ALH
LGA

«

Pp CRITICAL

SMS_ALT_SELFTEST,

N

NC 2]

o |w

NC _2 ]
NC 2

o

1

R5932

10K Ne
37

1/16W

MF-LF

2402

'‘R5940
0

5%

1/16W

MF-LF
2402

SMS_ALT_X_AXIS

vouTx| 12

SMS_ALT_Y_ AXTIS

'R5941
0

5%
1/16W
MF-LF
2402

vouTy| 10

PLACE CAPS ON SMS OUTPUT SIGNALS CLOSE TO SMC

'R5942
0

5%

1/16W

MF-LF

2402

Desired orientation when

placed on board top-side:

Front of system

+X
+Z (up)
O

vourz| 8 SMS_ALT_Z_AXIS
Nc| 11 NC
Nc| 13 NC
Nc| 16 NC

Circle indicates pin 1 location when placed
in correct orientation

p— —
SYNC MASTER=K19 MLE SYNC DéTE=05/29/200

Sudden Motion Sensor (SMS)
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3

2

R6003 HH-RENRWIBHCS: Jum, N RENRWEBHHCS 3o, R6004 B
PP5V_S3 10 PP5V_S3_DEBUG_ADC_AVDD_R PP5V_S3_DEBUG_ADC_DVDD_R 10 _PP5V_S3 & &
67 66 61 58 56 54 46 44 43 42 33 31 7 6 — 1 — — — — — — — — — — 1/\/\/\/2 — 6.7 3
PLACE_NEAR=R3404.1:3mm PLACE_NEAR=R4598.2: 3mm loi ez 72 Y | VOLTAGE=5V [ VOLTAGE=5V oY 24
/16w 1/16w  DEBUG_ADC o
XW6S 9 10 XW6S 9 20 DEBUG_ADC  MELF DEBUG_ADC DEBUG_ADC DEBUG_ADC DEBUG_ADC hporr —
1 1 1 1
33 PP3V3 WLAN F 1 532 P3V3 WLAN_F_XW 12 ¢ PP5V_SW ODD 1 542 P5V SW _ODD_XW __%.61%20 i (1:061%01 Cgblct’,% i CGPO%E .
— % -1 20% $ -1 20% -1
DEBUG_ADC DEBUG_ADC 2 iﬁ}{m 2 3o¥ CERY 2 10V 2
1R6010 1R6020 PLACE_NEAR=U6000.23:5mm 402 603 402 603
649K PLACE_NEAR=U6000.22:5mm 1M 8l 2
iew DEBUG_ADC &Zl%{g DEBUG_ADC
, 402 R6012 2402 R6022 = ‘“’D‘; 0 ODBDD DEBUG_ADC =
] _ P 1 226K, _CHO = 4 p5v_sw opp prv  1338K: ADC_CHI = I[‘JTC2309 R6001  prace_wpar=04900.r1:3mn
1% ADC CHO 22 14 1 2 SMBUS SMC MGMT SDA 45 a8 97
lDEBUG_ADC DEBUG ADC lDEBUG_ADC 1w DEBUG ADC » ADC_CHO 2 z:g e :ﬁ? L y D =
R6011 1C601 R6021 0 1C6022 * = DEBUG_ADC 1/%6w DEBUG_ADC
1M 2. 2UF 681K 125205 .« ADC_CH2 24 |cn2 = g g¥ _
116w %%y 116w T2 8%y se ADC_CH3 1 |cu3 sDa| | R6002  prace_NEAR=U4900.E4:3mn
L4637 2 X5 L4637 2 X5 s« ADC_CH4 2 |cua scr| 16 ADC_SCL 1 2 SMBUS SMC MGMT SCLmm . 4 5
s ADC_CH5 3 |cns ‘o
PLACE_NEAR=U6000.22: 5mm PLACE_NEAR=U6000.23:5mm . ADC_CHE 4 |cue — ADC_VREF P%ﬂ;%};‘g
= = ss ADC_CH7 5 [cu7
6 REFCOMP|_8 o—ADC REFCOMP
DIVIDER: ~ 2/3 DIVIDER: ~ 2/5 cou DEBUG_ADC | DEBUG_ADC DEBUG_ADC
: I2C ADDRESS: 0X10 / 0X11 — onp— THRM 1C6004 1C6005 1C600
ADC RANGE: OV TO 4.096V I B ?8'%10 = %(%UF 50%2‘1
LSB: 0.001V b i e B B 2 Shgu 2 333" 8RN
402 603 402-LF
o7 66 a1 50 36 54 56 a4 03 42 33,7 5, PPSV_S3 .
DEBUG_ADC DEBUG_ADC
1C6030 1C6040
0.1UF 0.1UF
DEBUG_ADC N 78% DEBUG_ADC N 78%
R6030 365" R6050 365" PLACE NBARZU6000.2:5
= .2 3:omm
TP_ISNS_AIRPORT P 1,283 2 . ISNS_AIRPORT R_P DEBUG_ADC PLACE_NEAR=U6000.24:5mm oo TP_ISNS_ODD_P 492, _ . ISNS_oDD_R_P DEBUG_ADC =
= e A'AY U6030 L DEBUG ADC 1% U6040 DEBUG_ADC
1/16w s OPA2333 = — 1/16w s OPA2333 —
MECLE sy bEN R6034 MECLE | sy bEN R6054
ARG ISNS_AIRPORT rouT 1338K> o ADC_CH2 56 ARG ISNS_ODD_IOUT 1328X, o ADC_CH4 5
DEBUG_ADC , /——-——— VYV = DEBUG_ADC , - v =
R6031 I——- )/ P%llgxg DEBUG_ADC R6051 |—- v P%llgxg DEBUG_ADC
4 . 0 1 4 . 0 1
- IP_ISNS_AIRPORT N i 2R3, . ISNS_AIRPORT R N o GAIN: 1239X 402 (2:62%%71 oo TP_ISNS ODD N 492, . ISNS_oDD_R N o GAIN: 561X 02 (2:62%%71
0 0
A 2 )%(éRV 1/ 2 ééév
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1 2 FBVSENSE_IN 1 2 o ADC_CH3 s DEBUG ADC 7 ISNS_HDD_IOUT 1 2 o ADC_CHS5 =6
= 3 — S
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3127 23 21 20 19 18 17 7 6
3

95785 83 73 72 71 66

PP3V3_S5
13
1;63%{01 C6100 ! »| CRITICAL
2 . 0. 1U]§ — vCC
e %vﬂ U6100
CERM
2402 402 32MBIT
sop
- SPI_MLB_CLK 6| scrx s1/5100|5 SPI_MLB_MOSI mm.
MX25L3205DM2I-12G
OMIT
PI_MILB CS L 1 ce*
7 I SPI_MLB_CS CE 2 PI_MLB_MI o
SPT WP L 3 wps/ace so/stol2  SPI_MLB _MISO  mym
o206 D SPIROM_USE_MLB 7 Horp*
NOTE: If HOLD* is asserted GND

ROM will ignore SPI cycles.
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[P TIT

—
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SPI ROM
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CRITICAL APPLE P/N 353S2592
FERR-220-OHM PP5V_S3 §,7431,33 42 43 44 45 50 56 55 61 66 67
6772 7120 23 21 16 12 7 ¢ (ITy-——BR1V8 SO 1 L2 . . PP1V8 S0 _AUDIO_DIG
VOLTAGE=1. 8V
0402 CRITICAL) MIN LINE WIDTH=0.1QMM 5051 52 54 58 62 63 68 69 72
MIN_NECK_WIDTH=0.I0MM PP3V3_S0 8%7°17°16%19°20%21°2:°24%25 36
€6210|* |'C6211 PP P
4.7UF 0.1UF
19 N S 189 o CRTTTCAT PP4V5_AUDIO_ANALO -
X5R X5R E W =
402 402 CEIGTZI?;LI €6216[:C6215% pr14: CCES1 3 MiNNECRwibEH-0: 13
- e . e
= four ce218:| |cREwpl T, By O-1E == —— iaur D
GND_AUDIO_HP_ AMP 16V 2 + X3R X2R Vv 2 2 623V
62 60 38 TANT-POLY 0.1UF ——10UF 402-1 402 X5R X5R
55 (I PP4V5_AUDIO_ ANALOG RITICATS RITT AZI?IZ—LLP -« © - 19% e %g{a; 402 603
c < j 8622% o ~ < o~ x5 2 2 TANT-POLY GND_AUDIO_HP_AMP . ¢
R6210 10UF D VA REFVA _HP VA - GND_AUDIO_CODEC s s o
WL 20%, ——2 3 62%% VBIAS_DAC | 29 |vBIAS_DAC
il B coazos po - e P e Ty
Z%EELF CS4206_FN 41 |VHP FILT- HPOUT_] = = = = = = oo 0
HPREF| 39 MIN _LINE WIDTH=0.30MM MIN_NECK WIDTH=0,20MM AUD_HP_PORT REF@ 2
NC TP_AUD_GPIO_0 2 |GPIOO0/DMIC_SDAl LINEOUT L1+| 35 TP_AUD_LO1_P_I NC
NC TP_AUD_GPIO_1 12_|GPIO1/DMIC SDA2  LINEOUT L1-| 34 TP_AUD_IOl1_N L NC
NC TP_AUD_GPIO_2 14 epro2”SPPTF-OUT2 1 rypour_r1+| 36 AUD_LO1 P R mmm
e)@AUD GPIO_3 15 1GPTIO3 LINEOUT R1-| 3 AUD_LOl1_N_R oD _—
o I AUD_SENSE_A 13 [SENSE_A LINEOUT_L2+| 31 AUD 102 _P L oo o
CS4206_FLYP LINEOUT L2-| 30 AUD_LO2_N_L oo o
42 FLY AUD_LO2_P_ R oD -
CRITICAL) S8 96 c 45 |rnyp LINEOUT R2+| 32 U 02 :
C6222 43 |rrve LINEOUT R2-| 33 AUD LO2 N R o
25,2UF 42 |FryN
e AUD_CODEC_MICBIAS
s U6201 MICBIAS| 16 ) ] oo <
3 |vi_HD CS42Q%\6]ACNZC
CS4206_VCOM
crITICAL M
VI _IF
LINEIN_L+| 21 AUD LI P L 59
o v (op-—-HDA_BIT_CLK £ BITCLK LINEIN C-| 22 AUD_LI_REF . C
04 17 (I HDA_SYNC LINEIN_R+| 23 AUD LI P R am s
R6211 | 10 Jsoc
39
417 HDA_SDINO 1 2 oo AUD_SDI_R 8 |sp1 MICIN_L+| 18 AUD_MIC_INP_L 63
o4 17 <OUT} — <M
’1\//5}{: 5 _|spo MICIN L-| 1 AUD_MIC_INN L@ez
MEZDE | . MICIN R+|_19 AUD_MIC_INP R ~me
s 1 ory—HDA_SDOUT RESET* MICIN R-| 20 AUD_MIC_INN R moe
s 1 (o HDA_RST_L |
62 AUD_SPDIF_IN 4 SPDIF_IN
oo AUD_SPDIF_OUT_CHIP 48 [sppIF_oUT VREF+_ADCI2 €S4206_VREF_ADC NC
R6212 -
2 (ot} AUD_SPDIF_OUT 1 ,\/v\lz DMIC_SCL| 4 TP_AUD_DMIC_CLK NC
B _—
1/16W
MF-LF
402 DGND THRM PAD AGND
o o
~ 9 CRITICAL CRITICAL
C62241, .|1C6225
l Wi o 'R6213
20%
20V 2 2 16V
= casE-PIoHF CREE 55 am 100K
1716w
MF-LF
5402
63 59 ss GND_AUDIO_CODEC MIN LINE WIDT!
VOLTAGE=
4.5V POWER SUPPLY FOR CODEC
CRITICAL CRITTICAT, MIN LINE WIDTH=0.15MM
L6200 MIN LINE WIDTH=Q.15MM U6200 Ve rRGES,VEg =0 - Lo NOTE S ON CODEC I /O
FERR-220-O0HM MINNECKWIDTH=010MM  {ra w824 1 5y 5 .15
LYY 2 UDFN ANALO DIFF FSINPUT= 2.45VRMS
@ oo s s w00 g e - BROV_S3 0402 e HESAN i oure PR4v3 AUDIO C g = SE FSINPUT= 1.22VRMS ]
R6200 olaavs nR DAC1 FSOUTPUT= 1.34VRMS
59 50 2.21K 4V5_REG_EN JfsHpw DAC2/3 FSOUTPUTDIFF= 2.67VRMS
§367 3330 323 39 98 47 PP3V3_S0 1 o RITICAL
EEEEEEE R %W aw  wels_ C6202| | CRETICA DAC2/3 FSOUTPUTSE= 1.34VRMS
1/16W .
MESLE 1C6200 CRITICALY —_— 1UF
° —— 1UuF 106201 S 1ov
—— 1o& X5R
: 8 = B
402-1 XW6200 2 1%
SM 202-1
1 % 2 R GND_AUDIOQO CODEC s s5 63
VOLTAGE=0V = =
NOSTUEF,
R6201T
1 9, 2
p——— — A
;% SYNC MASTER=K18 aUDIO SYNC DéTE=09/21/200
1716w
Mgo5" AUDIO: CODEC/REGULATOR
XWGSI‘% 0 1 MIN LINE WIDTHfO . 15MM A le InC <SCH_NUM> D
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LINE INPUT VOLTAGE DIVIDER

CODEC RIN = 20K OHMS

NET RIN = 18K OHMS

FC = 8 HZ

VIN = 2VRMS, CODEC VIN = 1.14 VRMS

CRITICAL

o mm-AUD_LI L 178K AUD LI L DIV 1|2

MIN LINE WIDTH=.1MM MIN LINE WIDTH=.1MM il
MIN_NECK_WIDTH=.I1MM MIN_NECK_WIDTH=.IMM

2 CRITICAL

o I AUD_LI_GND

MIN LINE WIDTH
MIN_NECK_WIDTH

'R6300
¥ CRITICAL

6 0 [Ty GND_AUDIO_CODEC 10%
X!

'R6312
21.5K

1/16W
MEF-LF
2402

CRITICAL

AUD LI P L
MIN TINE WIDTA= T LD *°
MIN_NECK_WIDTH=.IMM

AUD LI REF 58
MIN LINE WIDTH=.l1MM
MIN_NECK_WIDTH=.IMM

e m—AUD_LI R 187K AUD_LI R DIV 1]]2
MIN LINE WIDTH=.IMM MIN LINE WIDTH=.IMM ||
MIN_NECK_WIDTH=.IMM MIN_NECK_WIDTH=.IMM

AUD LI P R
MIN TINE WIDTH= . v 22D *°
MIN_NECK_WIDTH=.IMM

p—
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—
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AUDIO: LINE INPUT FILTER
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ZOBEL NETWORK & 1ST ORDER

DAC FILTER PLACEHOLDER

R6501

s (q»-AUD_HP_PORT_L

CRITICAL]

NC _AUD_HP_ZOBEL_L

o 5o (I GND_AUDIO_HP_AMP

AUD_HP_ Loz o

R6510"
39

NC _AUD_HP_ZOBEL_R

CRITICAL]

C65101
0.1UF -

Y 2
X7R-CERM
402

s coy-AUD_HP_PORT_R

p—
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—
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AUDIO: HEADPHONE FILTER
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3X MONO SPEAKER AMPLIFIERS (SSM2315)
APN: 35352500

GAIN = 6DB
1ST ORDER FC (L&R) = 120 HZ +/- 30%
1ST ORDER FC (SUB) = 58HZ +/- 30%

PLACE C6610 CLOSE TO VDD PIN

MIN_LINE_WIDTH=0.30 mm
MIN_NECK_WIDTH=0.20 MM

SPKRCONN_TI._OUT_ P (o100 SRTIEH]

MIN_LINE_WIDTH=0.30 mm
MIN_NECK_WIDTH=0.20 MM
SPKRCONN_TI,_ OUT_N 562 99

MIN_LINE_WIDTH=0.30 mm
MIN_NECK_WIDTH=0.20 MM

SPKRCONN_R_OUT_P oD ¢ <2 o0

MIN_LINE_WIDTH=0.30 mm

MIN_NECK_WIDTH=0.20 MM
SPKRCONN_R_OUT_N 5 62 99

MIN_LINE_WIDTH=0.30 mm
MIN_NECK_WIDTH=0.20 MM

SPKRCONN_S_OUT_P oD ¢ 62 9

MIN_LINE_WIDTH=0.30 mm

o7 66 6 50 56 sa 06 40 43 42 3,1y 5, BPSV_S3
CRITICAL 1 %RG 6T§_C3AL
1
CRITICAL CRITICAL C6467{,% s o (1’2'% UF
L 6 1 208 T~ 2 3&¥
FERR-1000-0HM 0. 033UF TanT-B86rY 2 402
1 2 o 2 CASE-A4 A o
s (—AUD_LO2 N L ! AUD_SPKRAMP LIN N || 2 @
0402 NO_TEST=TRUE 1|0|% VDD PVDD
lev
X2R U6610
402 SsSM2315
CRITICAL CRITICAL SSM2315T, N CL |1y~ WECSP oyr+l €3
L Cc6610 SSM2315T,_P AL |rn+ our_| a3
FERR-1000-0OHM 0.033UF c2, |gpSRITICAL
s @D—AUD_LO2 P L 1 Y 2 AUD SPKRAMP LIN P 1[|2
0402 NO_TEST=TRUE AN GND
5% a8
« AUD_SPKRAMP_SHUTDOWN_L 402
1
CRITICAL R6160%%
L6 6 0 1 1/16(%1
FERR-1000-OHM AfLE
- m-AUD_GPIO_3 1{YYY L2 022
0402
PLACE C6620 CLOSE To VDD PIN
67 66 6150 56 54 46 44 43 42 33 217 s, BPSV_S3
CRITICAL
C6622'|. CRITICAL
CRITICAL CRITICAL 47UF —— 1C6623
—— 0.1UF
C6621 802V 2 = —— Yo
FERR-1000-OHM TANESEORL “ &
0.033UF CASE-A4 I 2 18t
s .02 N_| 1 2 __AUD SPKRAMP RIN N 1 I I 2 V6620 402
0402 NO_TEST=TRUE Tos U
- SsSM2315
lev
%38 SSM2315R N CL frN- WECSP oyr4f c3
CRITICAL CRITICAL SSM2315R_P Al |n+ our_| A3
L CRITICAL
FERR-1000-0OHM g%g%ﬁ, c2 {sp*
s m—AUD 102 P R 1 L2 AUD SPKRAMP RIN P 1]]2 GND
0402 NO_TEST=TRUE Tk ala
- Tev
135
& _AUD_SPKRAMP_SHUTDOWN_L
PLACE C6630 CLOSE To VDD PIN
67 66 o1 50 56 sa 46 40 43 02 33,17 5, PPSV_S3
CRITICAL
CRITICAL CRITICAL C66321, 1 gggé%AL
1.6631 C6631 100UF —— 0. 1UF
- - 20% T | o p— -
FERR-1000-OHM
0.068UF 653V 2 [ o ; 198
s O AUD IOl N R 1 ! 2 _AUD SPKRAMP SUBTN N ! H 2 CASE-AL1 VDD BVSD 3B
0402 —
NO_TEST=TRUE 102 U6630
CERM SSM2315
CRITTICAL CRf%§CAL SSM23155 N Cl |in- WECSP oyp4| €3
SSM2315S P Al |TN+ ouT_| A3
1.6630 C6630 = -
FERR-1000-OHM CRITICAL
0.068UF C2sD*
s (I AUD 101 P R 1 ! 2 _AUD SPKRAMP SUBIN P 1112 GND
0402 NO_TEST=TRUE o T
CiRM <|a
402
& _AUD_SPKRAMP_SHUTDOWN_L

MIN_NECK_WIDTH=0.20 MM
SPKRCONN_S_OUT_N 562 99
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PP3V3_S0

AUDIO JACK 1 LO/HP JACK,

SPDIF TX

AUD_SPDIF_OUT ¢ym =

APN: 514-0671

1.6703
FERR-1000-OHM CRITICAL
LYY Y2

0402

1.6702
FERR-1000-OHM CRITICAL
LYY Y2

HS_MIC_P rm

HS_MIC_N oo <

0402

L6707 CRITICAL
FERR-220-0HM

1YY Y L2 AUD_HP_PORT_REF (g s
J6700 CRITICAL 0402
SPDIF-TXRX-K24 .6701
F-RT-TH FERR-220-OHM-2.5A
MIC . 6 AUD_CONNJ1_SLEEVE2 1(YYY L2 GND_AUDIO_HP_AMP rmm s e
DETECT_ 5 AUD_CONNJ1_SLEEVEDET 0603 CRITICAL
SWITCH | 2 AUD_CONNJ1_TIPDET L6704
\ LEFT 1 AUD CONNJ1l TIP FERR-220-OHM
RIGHT. 3 AUD_CONNJ1_RING 1YYY L2 AUD_HP_R (ry «
GND | 4 AUD_CONNJ1_SLEEVE 0402
AUDIO CRITICAL
; L6706
w\{ : - Zig 5 FERR-220-OHM
- 1 2
c - enp |2 0002 AUD_HP L gy
OPERATING VOLTAGE 3.3 R6700
POF L LK, AUD_J1_SLEEVEDET R gm, o
10 ;%
SHELL | CRITICAL égég‘w
12 CRITICAL
SHIELD
CRITICAL DZ6704 FERI]{L_?Z&EOHM CRITICAL

PINS

13

DZ6703

2
6.8V-100PF %
402

6.8V-100PF
402

N ,| CRITICAL
DZ6706

CRITICAL
DZ6701

%% DZ6700
6.8V-100PF %% ,
402 p 1(YYY L2

AUD_J1_TIPDET R pmm, o

0402

2
3 6.8V-100PF 6.8V-100PF 1
REWr | 2B Lsgges
402
MINRECEWIDTH=0. 70 M GND_CHASSIS_AUDIO_JACK , ..
VOLTAGE=
XW6701
SM
1 % 2
XW 2
GND PATCH 670
1 % 2
R6701
,EB3V3_S0 GND_CHASSIS AUDIO_ JACK 1A Q8 2
; . _ _ _. A%
ey
APN: 514-0635 402 =
R6749
J6750 AUD_J2_OPT_OUT LANA 2 AUD_SPDIF TN gmm s
AUDIO-RCVR-M97 B
F-RT-THS5 1/16W
DETECT FOR PLUG TYPE . 5 Mios" CRITICAL
SWITCH _ 2 AUD_CONNJ2_TIPDET L.675
) terr T 1 FERR-1000-OHM
ricaT . 3 AUD_CONNJ2_RING 1YY Y L2 AUD_LI R (rrys
GROUND, 4 0402
AUDIO CLRI%‘ISCAL
—5LS FERR-1000-OHM
\\{ e AUD_CONNJ2_TIP 1YY Y2 AUD_LI L pmy o
8 0402
Cc - vour CRITICAL
OPERATING VOLTAGE 3.3 L675
POF 600-OHM-300MA
9 AUD_CONNJ2_SLEEVE LYY Y L2 AUD_LI_GND
SHELL 10 0402
11
SHIELD 5 CRITICAL |, %Rg%' ECZAL
PINS 750 CRITICAL |, DZ6754 FERR-1000-0OHM
DZ6758 6.8V-100PF
ESDALC5-1BM2 402 (YT YLz AUD_J2_TIPDET R oD -
sop882 ,| CRITICAL 1 0402
,| CRITICAL DzZ6756
DZ6757 : 6.8V-100PF
ESDALC5-1BM2 402 1C6756
sS0D882 1 f— %é)OPF
1 2 2Pku
402
GND_CHASSIS_AUDIO_JACK .o

AUDIO JACK 2 LINE IN JACK,

SPDIF RX

MIC CONNECTOR

CRITICAL

APN: 518sS0520
_40

¢ @uyBL_MIC_N °
o« @uy-BL_MIC_SHIELD 2[ g
o)

oo gy BI_MIC_ P

J6780
78171-0003
M-RT-SM

) 5 O
_.‘:
SPEAKER CONNECTOR
CRITICAL
J6781
APN: 51850519 783558002
——0
s o « (ory_SPKRCONN_L_OUT_P o
s o « (ory_SPKRCONN_I._OUT_N o
4 4 C
L criTICAL
78\3’7617 %304
APN: 518s0521 HoRT-SM
—0
SPKRCONN_S_OUT_P °
SPKRCONN_S_OUT_N o
SPKRCONN_R_OUT_P
O cPkr N_R_OUT N NOSTUFF g
RAFTUEE, CRITICAL 6
C67831 —0
33RF —
NOSTUFF NOSTUFF cgﬁm‘,’j 2
CRITICAL CRITICAL %02
C67811 1C6782
33PF —— —— 33PF
s%;_Tﬁ%
CERM CERM
402 402 1
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CODEC OUTPUT SIGNAL PATHS

FUNCTION VOLUME CONVERTER PIN COMPLEX MUTE CONTROL DET ASSIGNMENT PORT B LEFT(HEADSET MIC)
HP/LINE OUT 0X02 (2) 0X02 (2) 0X09 (9,A) N/A 0X09 (A) CRITICAL HP=80HZ, LP=8.82KHZ

SATELLITES 0X04 (4) 0X04 (4) 0X0B (11) GPIO_3 N/A MIKEY MIN_LINE_WIDTH=0.1MM
SuB 0X03 (3) 0X03 (03) 0X0A (10) GPIO_3 N/A 1.6880 MIN NECK WIDTH=0.1MM
SPDIF OUT N/A 0X08 (8) 0X10 (16) N/A 0X0C (B) FERR-1000~-O0HM; o1 7AGE=3. 3V
25243531750 715°1,°1,%9 ¢ PP3V3_ S0 1 2 _PP3v3_S0_HS RX
EEE R - 0402 - DRC MIKEY
DEC INPUT SIGNAL PATH
CODEC INPUT SIGN s CRITICAL APN:35352256
FUNCTION CONVERTER PIN COMPLEX VREF DET ASSIGNMENT MIKEY 1
LINE IN 0X05 (5) 0xo0c (12,C) N/A 0xo0c (12,C) C6880 L °| MIKEY
SPDIF IN 0X07 (7) 0XOF (15) N/A N/A 673‘}0%1; ne VDD
BUILT-IN MIC 0X06 (6) 0X0D (13,B,RIGHT) MIC_BIAS (80%) N/A 603 X5R U6%§9
HEADSET MIC 0X06 (6) 0X0D (13,V22,B,LEFT) MIKEY MIKEY PULLUPS ON MCP PAGE CD‘;SRC
88 48 47 42 32 30 20 26 25 17 TN SMBUS_PCH_CLK 6 |scL  MICBI 1 _HS MIC_BIAS MIKEY
SYSTEM INT AND GPIO LINES w0 45 47 42 32 30 20 20 25 ;(ETy—SMBUS_PCH_DATA 5 |spa  perecy 2 HS_SW_DET CRITICAL
FUNCTION INT GPIO 1c6882
\ AUD_I2C_INT L 7 N BP -
MIKEY ENABLE SATA4GP/GPIO 16 » i s - _:go'%ZUF
MIKEY INTERRUPT PIRQ H GPIO 5 25 20 (IN) AUD TIPHS SWITCH_ EN 8 |ENABLE 2 8:3%
PERIPHERAL DETECT PIRQ F GPIO 3 GND 402
<[o
GND_AUDIO_CODEC . 5 ¢,
MIKEY
'R6882
4 59 s GND_AUDIO_CODEC A
1%16(1\1
C L 462"
0.1UF
AUD_MIC_INP_ L 1|2 HS_MIC HS_MIC_P X
PORT A DETECT (HEADPHONES) PORT B DETECT (SPDIF DELEGATE) * Ot} H <Im ©
c L 38%
AUD_SENSE_A %35 fﬂKEY 1 MIKEY
63 50 (OUT} AUD MT T 1, 01'1U2F R6883 Cc6885
. PP3V3_S0_AUDIO_F ) ) s U C_INN |7 100K — 27PE,
5{96 8226 2{06 8005 1908 LLLew % 2 2Rrm203
. . 0K
R6801 APN:376S0613 191 181 38 XW6880| [2%% CRITICAL CRITICAL
220K AUD_OUTJACK_INSERT_L Q402 5462 ¢ 55 5s GND_AUDIO_CODEC 152 HS_MIC N mo
7 16m {AUD_PORTA DET L nc {AUD PORTB DET L nc
162" 0638 LI
SSM6N15FEAPE Q6801 |23 Q6801 | B¢
sorses | kh SSM6N15FEAPE | SSM6N15FEAPE |
= sorses | Kh soT563 | Kh
o « p-AUD_J1_TIPDET R | - o
o -
s[5t D[St PORT B RIGHT(BUILT-IN MIC)
¢ 59 s GND_AUDIO CODEC
220K )
. PP3V3_S0_AUDIO_F 1AAA2 AUD J1_SLEEVEDET INV
k3
15
§2608K04 ”%“f%i“g 43 55 5s GND_AUDIO_CODEC 402
¢ 6800 | 2] o AUD_J1_SLEEVEDET R | c T
}421;;;’ SSM6N15FEAPE = (E%qégcé FER&-‘_?&?OO_OHM
162 SOT563 Ili 0.10F

2
o &2 >-AUD_J1_SLEEVEDET 4 s @ AUD_MIC_INP_R 1H2 BI_MIC_HI_F : LYYY L2 BI MICP mee
% CR CAL 0402
1 3 10%
L csg0z e CEBBI I |Regsa™TIOMN | |, crrmroar
> i AUD_MIC INN R Ui % %5901( 0C608153__ ——(2:76854
CERM 55 COUT} . UF —/— —T PE
4 59 55 GND_AUDIO_CODEC 402 A upLEH 289 104 2 2 8338y 16851
25V 2402 FERR-1000-0HM
52 R268453 BI_MIC_LO_F 1 2 BI_MIC N
e 59 53 GND_AUDIO_CODEC 12:4K, m———@s 62
1/116W
EXTRACTION NOTIFICATION XW65»4851 ado1
1582 BI_MIC_SHIELD evm: o
CRITICAL -
1.6862 l HP=80HZ
o o FERR-1000-0HM L
$818 P oo PP3V3_S0 LYY Y L2, PP3V3_S0_AUDIO F .,
&5 a0 83 60 73 0402 MIN_LINE_WIDTH=0.1MM
N MIN_NECK WIDTH=0.1MM
C6861 VOLTAGE=3.3V
B 1&1; ;I— PORT C DETECT (LINE-IN)
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e 22 2 GND_AUDIO_CODEC R6865 Re861 o » @uy AUD_SENSE_A
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1
1 /5w 1 /5w R6813
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MagSafe DC Power Jack

67 65

CRITICAL CRITICAL
6900 F6905
J4 6AMP-24V PPDCIN_G3H
78048-0573 | pp1gy5_DCIN_FUSE 1 2
'T'] mm
R | O 1C6905  t206-2 PP3V42_G3H 6717 21 23 43 45 46 47 48 49
e | o 1 g.o1uF 857616306873
o | O] T SMC_BC_ACOK_VCC C6908
CERM 0.
aNp (O 603 ¥ PLACEMENT NOTE-PLACE NEAR U6900 and U6901
e o 1R6 9 2 9 al TC7SZ08AFEAPE 2 %{58)]‘1241‘4 B
1 2.0K vCcC SOT665
= 1/16W —
- MF-LF U6900 2 - SMC_BC_ACOK 45 4
2402 MAX9940 4 2 Yeus RURLEY
5C70-5 ¥ U6901
46 BT SYS_ONEWIRE INT EX15
CRITICAL 3
D_NC
o o =
NC
BILL. CONNECTOR
48 47 46 45,43 23 21 17 7 € PP3V42 G3H
= 1 2
: on cges1 | anrens
l1-Wire OverVoltage Protection 0.1UF J6955
P CPB6312-0101F
s ADAPTER_SENSE 402 F-ST-SM
= 14 O 13
The chassis ground will otherwise float and can PSR
send transients onto ADAPTER_SENSE when AC is " gg_ B
—X NC
connected. R 1
696 NC %10 O>
53 46 45 @ SMC_LID 2 1 o 6 SMC_LID R 8 00 7
e 4 ¥ «(Er>—SHBUS SMC BSA SDA =10 O TO SMC
0 §§ 5%5\ SCL Gy 2 00 11 SMC_BIL_BUTTON L U © o5 45
C6955 1 C6953 | C6952 * C6954 1
0.001UF 47PF 47PF —— 16 (Ty1s 0.001UF
v sov o, B
cenn cori cori cori
o 402 402 02
n "
3.425V "G3Hot" Supply
Supply needs to guarantee 3.31V delivered to SMC VRef generator
R6990
. _PPDCIN G3H OR_PBUS 1 1 2 PPDCIN G3H OR PBUS R
I N A ABay Rl
VOLTAGE=18.5V L7iew OLTAGE=18.5 P3V42G3H_BOOST
402 Cc6 91%9 o P ~
1
1% VIN BOOST C06 91%%
X5R . 5 CRITICAL
60371 U6990 ig“{ L6995
LT3970 432 33UH PP3V42_G3H
LAMA2 il 2 |EN/UVLO sw|_€ P3V42G3H_SW 1(YYY L2 i 53 6iTeh 6673
R6993 P3V42_EN_R N CRITICAL s MIN‘EECK‘WIDTH 0:25 mm , CDPH4D19FHF-SM I Vout = 3.425
BATTERY CONNECTOR 0% mexfre TN woe | SRR Mo 250m0. max outpus
G032 10 |gy FB|_1 P3V42_BD_R R6992 <Ra> : i
5% (Switcher limit)
PPVBAT_G3H_CONN gNp THRM Alew C6995 ! 'R6995
! _ s P3V42_RT —~ PAD 5o%z 47PF —— 1%. ooM
qL",’J - 53y 2 praLs
'R699 6% 805
SMBUS_SMC_BSA_ SCL 6 45 48 64 63 57 150K P3V42G3H_FB
SYS_DETECT L D%IZIE%" J <Rb>
SMBUS_SMC_BSA_SDA CErTICAD a Sslas o0 65 o7 2402 1R6996
D6950, R C6950 : 549K
RCLAMP2402B R6950 o 1or —L_ /16w
§¢-75 10K R p— MF-LF
5% 10 402
116w v,
il 10
=
GND L

518-0358
CRITICAL
J6950
BAT- K19

M- RT*

p1| O+t

ol ot

P3| O 3

P4 O —

P5| O =]

6| ot ——

p7| 04~

P8| O 8

P9l 042
SHLD_PIN E 10
SHLD_PIN| 021
SHLD_PIN| 022
SHLD_PIN| 013

Vout =

1.25V * (1 + Ra / Rb)

e
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This node is powered

. through body diodes: 3 3
Reverse-Current Protection - pors theowsn arose. Lnrush Limiter
* PBUS through Q7085,

CRITICAL Charger TOP FETs and CRITICAL
FROM ADAPTER Q7080 97035- Q7085
HAT1128R01 PPDCIN G3H OR_PBUS HAT1128R01
e 76 PPDCIN G3H sor MIN 64 so1
d MINECK wIgT s e e PPDCIN G3H_INRUSH
7 & 3 7 MIN LINE WIDTH=0.6 mm
2 s2 D3 MIN_NECK IDTH=0.4 mm
. . VOLTAGE=T8.5V
5 1C70851 R7085 s1 1';21 5
s LUF 470K
GAT]
1/16W
[F-LF 4
2 2
CHGR_AGATE_DIV
MIN L. E_WIDTH=0. mm MIN LINE WIDTH=0.3 mm
MIN_NECK_WIDTH=0.3 mm MIN_NECK_WIDTH=0.3 mm
'R7081 R7086"
62K 332K
CRITICAL ?Zli(g %11%53
D7005 2402 102,
BAT30CWFILM
Sor-323 (CHGR_SGATE) (CHGR_AGATE)
: {>|—\ R7005
3 CHGR DCIN D R 1ARA,2 (CHGR_DCIN) R7021
;;% - 1 10 B
; ] 2 17760 CRITICAL
ACIN pin threshold is 3.2V, +/- 50mvV MESLE 1 C7020 éff‘gg ., CHGR CSI R P 12R7020
Divider sets ACIN threshold at 13.55V 1 0.047U0F 402 9:5220
— 10% 1w
. - 197, CHGR_CSI R N ME_Lr
Input_lmpedance of_ 40K meets 30mA max load Tz czru R7022 90 =, deis
sparkitecture requirements 1 10 2
PP5V1_CHGR_VDD R740701 Y | PPDCIN G3H CHGR .
WIN LINE WIDTHSU.7 mm | .
w0 470605 4333z g7y g PP3V42 G3H HINNECKWIDTR-0.1 mm LANA2 PP5V1_CHGR_VDDP 1705w HIN NECKWIDTH-0.4 nm | CRITICAL | CRITICAL
N | R ST dlgggse dlgggst L6gess 1Ghe3e TRl
, uEos c7001: €70221 T TET T i S i
1UF 0.1UF — 2 X5R 2 X5R XT7R
BATT_3S Cc70021: 11;07 CSJEUZFF 18% 39% CRSETD3YEM EREETD2 EM 603-1 603-1 402
T 2 2
R7012} 1;{;*; T00K i35 535 .
115 x5x 2916w b 5 =
1/16W 402 o5 ME-LF 7 Y = =
Mass, rIPGHeR_AcHD 2402 VoD vDDP E
12 lyust CRITICALDCIN| 2 CHGR_DCIN CRITICAL _
'R7010 SMC_RESET_L 1a S 2 CHGR_RST_L 13{sMB_rsT N wneel 26 | CHGR SGATE |_D 07030 Max Current = 8A
30.1K ARAN SMBUS_SMC_BSA_SCI| 11]scn U7000i(_ N CHGR AGATE 0 4 ke RIK0332DPB-01 (L7030 1limit)
1916w MEIDE, oo SMBUS_SMC_BSA_SD. 10 |spa TQFN 0 22 i LFPAK-SM _
sy G032 3% 4 & cstp| 28| CHGR_CSI_ P — f = 400 kHz
2402 = CHGR_VFRO & \vERO 27| CHGR CSI_N 19%
CHGR CELL, Slomes, G cSTRIe 2 o s CRITICAE CRITICAL TO SYSTEM
Float CELL for 1s i BOOT| 25 CHGR_BOOT PLACE_NEAR=U7000.25:2mm 3 L7030 F7040
CHGR_ACIN 3 lacTn o SToTTRUE 1 4.7UH-10.2A
D veare| 24 CHGR_UGATE . . 8AMP-24V
GATE_NODE=TRUE DIDT=TRUE|
N CHGR_ICOMP 5 |rcomp ~ PHASE| 23 CHGR_PHASE MTF-NOPETRUE PIPT-TRUR oo 2 1 2 PPBUS_G3H ¢ 7 10 45 65 67 69 70 52
R7011 CHGR_VCOMP Tlcowe 0 YN e WIBFA=0:§ FDAI25aE S oo
9.31K | LGATE| 21 CHGR _LGATE SWITCH NODE=TRUE 1206
19) CHGR_VNEG 8 |[VNEG w0 = GATE_NODE=TRUE DIDT-TRUE]| DIDT=TRUE NO STUFF i
MpLEE .- CHGR_CSO_P 18 |csop H  Bcarsl 16 | CHGR BGATE X
2402 4 CHGR_CSO_N 17 |cson 20v/v AMON|_2 CHGR_AMON o, ., R7 013890
53 36v/v muon| 15 CHGR_BMON “ 1100 PPVBAT G3H_CHGR REG
BATT 2S 1C7050 2% (013:) ACOK| 14 SMC_BC ACOKmaa a6 64 friaded MIN LINE WIDTH=D. ’
Y1 21 UF oz 603, MINNECKWIDTH=0:4 mm CRITICAL
R7013 <& Z VOLTAGE=T2. 6V N
10 <k 8 E 1C7040 €7045
1K 2 y5n a & L 52UF —L0.001UF
1/16W 402 9 35352392 CRITICAL — CHGR_PHASE_RC | 25 T i8%
MF-LF DIDT=TRUE 2 § 2 X7R
402, = Q7035 CAS 402
4 [R RJK0305DPB NO STUFF BATT 2S > CRITICAL
— LFPAK-HF 1 C7039 R07 85_)50 1 Q7055
—— 470PF ‘1% = SI7137DP
T, % 1w 503 TO/FROM BATTERY
CERM
XW7000 1 ;I 1 402 R 2 PPVBAT G3H_CHGR R . 2
SM MIN LINE WIDTH=0.6 o
3 4 MIN-NECK—WIDTH=0:4 mm b PPVBAT G
1 2 (GND) a
PLACﬂEAR—U 29:1 T ohmeETE C7055 ! C7056 ! C70 7 ! j gig;ﬁggg;‘gn)¥ mn
BEAGE-NEARZU7888133: 1o 1 IUF == 0.1UF —— 0.01ur o=
= 25V igv igv
X5R 2 X5R 2 CERM 2 -
603-1 402 402
(CHGR_CSQ_P) R7051 2,5 , 2 o o CHGR CSO R_P
(CHGR_CSO_N) R7052 o , 2 o o CHGR CSO R_N =
(PPVBAT G3H_CHGR_R) (PPVBAT G3H_CHGR_R)
(CHGR_BGATE)
1C7042 C70111L 1C7000 C7005 1 C70261
—— 0,,033UF 0.01UF —— —— IuF 0.220F —— 0.001UF ——
~ 108 195 T T 189 305 ~ 185 -
)4(85 CEI(}[‘Z’I }8%_1 )6(85 CEI(}[‘Z’I PART# QTY | DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION
es§ GND_CHGR_AGND
¢ v ﬂ%gj%g%ww%ggm 10750139 1 RES,0.010,0.5%,1W,0612-1 R7050 CRITICAL BATT 3S
VOLTAGE=0V .
pe—— — ——
SYNC MASTER=K18 POWER SYNC_DATE=06/30/200
1SR R e
PBus Supply & Battery Charger
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SMC_PM_G2_EN

73 a5

'‘R7273
100K
5%
1/16W
MF-LF
2 402
86 82 70 69 67 65 49 40 7 gg PPBUS G3H
CRITICAL
R7264 C76288Ug‘1 ~ chozl%% :
2 1 P3V3S5 VBST_R 208 —— o1 8%
C7243 1| CRITICAL 7222 PPSV_S5 rAVVWNEEEES VBST 4872 10728158 3
0. 0011111; f— + T Dh{slirg caBo E2E 8M o 1U%F 402
c%%;é 2 0T T, 3% P5VP3V3_VREG3 o 2 %%}3{ .
ca88-E2E 8N 8351 R7 2 24 P5VP3V3_VREF, _
P5VS3_VBST_R 2 1 72001 C7203 1C7205
5 Jax 1UF 1%E %SO%UF C72641
— 1/16W p— =
1 C72244F 3 308 1 28Y 2 2 9% 1
£=365KHz Q7220 — e Va4 |2 ig‘l{ N VREF _1Cc7201 60578 2 £=460KHz
SIS424DN 603-1 = 14sk1pSEL VREG3| 8 ~T0.22UF o 3
726 e s e s 4s aa a3 42 31 3y g g PPOV_S3 PWRPK-1212-8-5 2| 18¢ = CR7151606L PP3V3_S5 L2557
4 17 b1l BEBE
vout = 5.0V B TNl g7201 O 163" . gJK0384DPA 15251115 vout = 3.3V
P5VS3 VBST 22 9 P3V3S5 VBST
9.1A MAX OUTPUT CRITICAL _2_1 MIN LINE WIDTH=0.6 mx = VBSI‘;PSS??LNZS VBST2 = IN_LINE WIDIH=0.6 mm 1 ﬂl WERK CE%TZIEAOL 7.2A MAX OUTPUT
L 7 2 2 O 3 MIN_NECK_WIDTH=0.2 mm P5vVS3 DRVH 31—y prvH2| 10 P3v3S5 DRVH MINWECKWIDTH—O .2 mm , 2. 2UH-1GA> T 4MOHM
(97220 limit) MIN LINE WIDTH=0.6 mm GATE_NODE-TRUE - DIDT=TRUE GATE_NobE-TRUE - DIDT=TRUE MIN LINE WIDTH=0.6 mm Ss1/p2| 7 . (L7260 limit)
1 2 MIN_NECK_WIDTH=0.2 mm P5VS3 LL 201 RITICAL 1ol 11 P3V3S5 LL MIN_NECK_WIDTH=0.2 mm 1 mﬂ 2
CRITICAL Rt ot TN-NECRWIBTH=0:3 T e BRVL lgnwmc ¢ rvnal 22 e D MINNECRWIBTHZ0:3 mm s | o2 Q- STUEF FDVE0830-SH CRITICAL
C72521! C72501? N%;E%Ffl Q7225 MIN LINE WIDTH=0.6 mm Gre_vovE-TRoE . DIDT=TRUE [ —— e T MIN LINE WIDTH=0.6 mm [ 7 10 LtC7292
330UF 10UF —— CRITICAL MINWECKWIDTH 0:2 mm N . 24401 vozl? pryics g02) MIN_NECK WIDTH=0.:2 mm L 2l Y50UF=] 025-0HM
$208 7 T SIS426DN = N 82 hprew Tz 603V
_8a PWRPK-12128 L 5 a
casBOBYLTANT 1/1% P5VS3_VEFB VFB1 VFB2 P3V3S5_VFB o < w 102 pavass RE C7290 1 o W
402, 1 6 — 10UF ——
O STUR P5VS3_RC {-‘4 I 4 P5VS3_ENTRIP ENTRIP1 ENTRIP2 P3V3S5_ ENTRIP NO STUFF R 6?83} ;_ 107291
18 1 A X5R —— 0.001UF
c7222: + verKoxne C72582 [CXW7361 o - 2
XW2220 100%5 321 1R7200 reoop| 23 50% 5 2 55"
CcRRM 2 88. 7K 13 NO STUFF 403 . ! XW7260
ERM . ENO Pracs_NEAR=F7292.1+ 1nm [g
I-«%SM XW 2221 iew GND _THRM PAD 5V3V3| REG| EN |1 C7208 R7206 1 SM
= 1 = L 402" == g@OFF 88.7K = 1 =
PLACE_NEAR=L7220.1:1lmm sM 2 gSV %i}lﬁw PG 7260 e
- e erads NEAR=C7252.1: 1mm GERM e T P3V3_S5_V02_XW
P5V_S3_REG_XW P5V_S3_VO01l_XW 2 P3V3_S5 REG_XW
1 p—
'R7220 XWZ»%OO 1(:5{742916(0
190K GND_P5VP3V3 SGE‘_A‘) 1582 1716w
1 16W IN LINE WIDTH=0 v MF-LF
MF-LF MINWECKW]IDTH 0.2 2402
5402 VOLTAGE=0V Fuac wmanev20n 25 L
1
1 R7261
IngZZ]' One master PGOOD for both 5V and 3V3 %%)K
7 P5V3V3_PGOOD
1916w I MpLEH
MF-LF 2402
5402
10 |2l
SSM6N15FEAPE s
—
PP3V42 G3H N
45 47 45 4543 23.2117,7 ¢ 2[a ¥t
1R7210 SSM6N1Q5;]§A1P% '23
%?K sors563 | KR
s 1
2402 T
P5VS3_EN_L 5167 Sl
Q7210 23 PP3V42_G3H L
SSM6N15FEAPE = 30667 65%6i 53 ad ab &7 =
s0T563 | KH 1
4 R7211
o 10K
sl ™ stz i/16W _—
i
. P5VS3_EN 2
L P3V3S5_EN_L
7211 (2
SSM6N15FEAPE
sorses | Kh
4 [
b N
2[c ™ sfT
., P3V3S5_EN
= P — —
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72 67 3130 28 7 ¢ _PP1V5_S3
85 86 o2
1C7355 v {-PPBUS_G3H !
10UF o
N 29%y CRITICAL | CRITICAL -
535 C73301%, C73311%, 1C7332|1C7333
68UF 68UF — —— 1({31“ 9.%001UF
20% 208 T 1
72 66 61 50 36 54 46 a4 03 42 33 3y 7 3, PPSV_S3 R7305 = ST I £ Y R P4 2 38y
LAAA 2 PP5V_S3 DDRRF‘(‘ VSFILT CASE-D2E-SM | CASE-D2E-SM 603-1 402
/’a% MIN‘NECK‘W{BTH 0. g7ml’mnm
1/16W VOLTAGE=5V l
“ast 3
I 1 P
b CRITICAL _1V5_S3 | 5009
1
= 2 b Q CSD58856Q5A ISNS_1V5_S3 N gom o
8% 7T 183 - - o MINVECK WIDTH-0 - 17" mm A
%58 2 x58 ﬂ V5IN VSFILT VLDOIN N
633 40221 R73213% -
4 L__6 [coMP VDDQSNS| 8 1% —
- CRITICAL frias 1l 2 3 CEI7T3I§%L VOLTAGE=1. 5V C
MEMVTT_EN 10 |s MODE} 4 402, C7325 MIN NECK WIDTH=0.1 MM
s (I — 3 VTT Enable R7325 0.10F 1.0UH-21A MIN_LINE_WIDTH=0.8 MM
» DDRREG EN 11 |ss VDDQ/VTTREF Enable vsstl 22 DDRREG VBST . 0 > DDRREG VBST R ) % ) m N PPDDR_S3_REG_R 4 3 PP1V5_S3
. ® 6 7 28 30 31 67 7:
»» @oy—DDRREG_PGOOD 13 Jpcoop vppo eGoop  J7300 MR RENETBTHZS 5o st MIN-NECRWIBTH=0: 27 hm 1l J FDU1040D-5M CRITICAL 27 1 vout = 1.5V
) PPVTTDDR_S3 TPS51116 21 DDRREG DRVH npew 50V 1 Tw
e | 10mA max load . QFN DRVH T NODE=TRUE e oKIR, E ;_(2:770%%0 13 13?;;‘2"{?“?5‘“
513020 75 PPOV75_SO_DDRVTT VTTREE PIDT-TRUE YA 0.001 (Q imit)
Vout = VDDQSNS/2 SYM (2 OF 2) 1L 20 DDRREG LL (DDRREG _TLI,) CRITICAL 2 2V 350 f = 400 kHz
24 VT RIS ~TRUE ﬂIg‘ﬁ%CK‘WIDTH 0. 17 mm |_ Q7335 Egggfﬁbw R7 5
— DIDT-TRUE P
XW7SD§60V°ut = VTTREF prvLl 19 DDRREG_DRVL (DDRREG_DRVL) 4 G|I<'- CSD5885705 CRITICAL CRITICAL
MLP5X6-LFPAK-Q5 1 1
1 % 2 DDRREG_VTTSNS 2 _|VTTSNS csl 16 DDRREG CS ||— CZ;OA%J% = L (EgU31=‘45 B (57030%6 XW7301
- + 1mm —T— 20 . UF
CRITICAL CRITICAL " mrmesorisy Nex—Z|nco by 2 2 Gegv 5 369
C723260 1 1 (22236 1 NCx-L12 |NCcl VDDQSET| 9 ;> DDRREG_FB 13 CASE-B4-SM 603 }3‘2‘ 1 —
UF —— — 22UF ‘
6235 TT T 8%y VTTGND _ THRM PAD GND PGND _CS GND DDRREG_FB_XW|
X5R-CERM 2 2 ¥g5-CERM — b PLACEMENT NOTE=Place next to Q7335 XW7SI‘§35 =
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' ' MR REEBRE=8: 77 9o T 'R7320
15.0K
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= = : < >
C73501! 2 (DDRREG_FB) Ra
0.033UF —— XW73008]
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435 1 155;7 OK
15.
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2402
GND_DDRREG_ SGND <Rb>
MIN LINE WIDTH=0.6_mm
MIN NECK_WIDTH=0.17 mm
VOLTAGE=0V
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8 7 6 5 4 3 2 1

g%ig%‘l\lNEgi PLACE NEAR= ;418.1:§mm PLACE NE.
w0, _PPBUS CPU_IMVP_ISNS o PLACE _NEAR=! PLACETNEAR=8 41 1:8mm PLACE_NE.
CRITICAL CRITICAL CRITICAL
C7405 1|, C7410 C7415"'|. 1C7411(1C7412 1C7421
68UF 68UF —— I0UF = 0.001UF —— LQUF
iy 2 iy 16v v 2 2 23V 2 569 2 23V
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8 87 85 84 83 1 j 2 o D
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Yo gy o012 ]
c7401 : 1C€7400 'R7416
OUF —— 4,7UF . (CPUIMVP_PHASE1) 22.1K
1%
20% T 2 10V 1/16W
iy 2 855 pira
XSR cﬂ;r; 2402 R7417
CRITICAL L ’2\?\4}62 |
= Q7415 R7418 1%
RJK0208DPA 0402 LLiew
WPAK
o o
& o
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33PF Uu7400
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3.92K CERM prve1| 2l CPUIMVP_UGATE1 oy e T 108 25v || xsr 603-2 MIN-NECKWIDTH=0:13 MM I - - 6712 15 49
IAAAL 402 CPUIMVP_DROOP 39 DROOP3 = 3co045 111l 23 cpumve pHASEL WIN_LINE WIDTH=0.5 MW  MIN_NECK WIDTA=0.2 MM  GATE NODE-TRUE DIoT-TRUE J 421! 108
1/11%6w CPU VCCSENSE P 8 | vens prvL1| 2%_CPUIMVP LGATEL MIN_LINE WIDTH=1.5 MM  MIN_NECK WIDTH=0.2 MM _ SWITCH NODE=TRUE  DIDT=TRUE R7 0
s 12 I
MF-LF 7 MIN_LINE WIDTH=Q.5 MM MIN_NECK_WIDTH=0.2 MM _ GATE NODE=TRUE DIDT=TRUE 5%
C 402 o o0 12 (—CPU_VCCSENSE_N GNDSNS vBsT2| 22 CPUIMVP_ BOOT2 R7424 z\/\é\/\ 1 CPUIMVP BOOT2 RC C7424 1||2 1UF |_D 6§£IESAL pien C
CPUIMVP_ VREF 40 | vREF prva2| 3% CPUIMVP_UGATE2 oF mew b 108 25vl | xsr 6032 4 GI . RJK0365DPA—-02 402,
- CRITICAL LL2 28 CpyIMVP PHASE2 MIN_LINE_WIDTH=0.5 MM  MIN_NECK_WIDTH=0.2 MM  GATE_NODE=TRUE DIDT=TRUE | WPAK CPUIMVP ISENlP
 »>—CRUIMVP_VID<0> 20 | y1po T27 courmve LoaTe? TN LINE WIDTA=1.5 WM  MIN NECK WIDTH=0.2 WM — SWiTCR NODESTRUE  DIDT-TRUE 4 [ MIN LIN z ” z
s CPUIMVP VID<1> 19 lvip1 PRV MIN LINE WIDTH=0.5 MM  MIN NECK WIDTH=0.2 MM  GATE_NODE-TRUE DIDT-TRUE S MINWECKWIDTH 0.15 b MINWECKWIDTH 6115
s —CRUIMVP_VID<2> 18 | vip2 pGoop| 33 CPUIMVP_PGOOD oo 27
. CPUIMVP_VID<3> 17| yips cIx_en+[o2% CPUIMVP_CLK_EN_L| o+ 1 %R%TI%AL
: (5724283 . CPUIMVP_VID<4> iz vID4 VR_ON| iz CPUIMVP_VR_ON am s 0.36UH-20%-40A=0.000750HM
j—i) PUIMVP ID<5> PM_DPRSLPVR 12 15 91
T, 18 T ngIMgp XID<2> fry PPRSLEVR3 SLEV e e (CPUIMVP_PHASE2) 1YY Y L2 .
2 GPmm : D VID6 PSI*CI CPU_PSI L e BERTES e = PIMAL04E-SM
02
CPUIMVP_SLEW 37 | sLew MODE §(W7 426 :
9 CPUIMVP_NTC
6 THER 5|
< CPUIMVP_ISEN1P csp1 e 0 CBUIMVE VR TT L R7440 5 % . CPU BPROCHOT L — Sm )S(DYW7427
« CPUIMVP_ISENIN 5 | esn1 =0 — = 5T 1716 = = 1 —
R7400" 1mon| 11 CPUIMVP_IMON o LoD 22 50 D 6%14TngAL PLACE NEAR=L7425.1:4mm 1PLACE NEAR=L7425.2:4mm
249K « CPUIMVP_ISEN2P 3 | csp2 rrrpser] 31 =
CPUIMVP PHASEZX CPUIMVP ISENZN R
1/18% s CPUIM\P_ISEN2N 4 | csn2 0SRSEL| 32 R7450 1C7450 4| ¢ RJK0208DPA ®NMIN LIN M MIN LI
MFLE 16 9K 0.0033UF WPAK MINWECKWIDTH 0:15 MM MINWECKWIDTH 0:15 MM
2 1/ 6W 10%
THRM 50v 1
OMIT OMIT OMIT OMIT GND PGND PAD ,405"F 2 Ceru s 1§27 41%6
C7440: C7441: 1C7442 |1C7443 o1 65 12 CPU_VCCSENSE_N 15 "
NOSTUFF —— NOSTUFF —— —— NOSTUFF —— NOSTUFF e 3 1 11w
NSNE T NSNE -T- T- NSRE T NORE IMON output range: 1.1V , 402 R7427
NONE 2 NONE 2 2 NONE 2 NONE 294K
402 402 402 402 1 2
1 —
R7445 L R7428
MF-LF 0402
XW7400 %lzw R471 429 o
B 2 % 1 02, [ 2 > B
Eaé
= (3774030 150KOHM-5%
.ONF
CPUIMVP_ AGND { CPUIMVP ISEN2P_ R 1|2
MIN LINE WIDTH=0.6_mm MIN LINE WIDTH=0. ZS_M.M ||
ggg;gECKWIDTH 0.15 mm MIN_NECK_WIDTH=0.
R7430"
0
5
1/16W
MF-LF
4022
i = * * *
Loadline DCR K 5.95 / (R7403 2uA/mV) CPUIMVP ISEN2P . B
Loadline = 1.83 mohm MIN LINE WIDTH=Q.25 MM MIN LINE WIDTH=Q.25 MM
MIN_NECK_WIDTH=0.15 MM MIN_NECK_WIDTH=0.15 MM
_—
VIMON = Io * DCR * 2uA/mV * R7450
50 A = 1.00 V
K = (R7417 || (R7418 + R7419)) / (R7417 || (R7418 + R7419) + R7416) = 0.66
A p— — — A
SYNC MASTER=K18 POWER SYNC_DATE=06/29/200
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GFX IMVP VCORE

55 82 70 67 66 65 49 20 7 ¢ PPBUS_G3H

70 69 68 54 52 47 42 23 7 ¢ PPBV_S0
85768 52

R75 14 1 N8755Tf£F CRITICAL CRITICAL
1 1 1 1
2 €7510: C7513: 138 BAT3OCHEILM C7gaQl.  Ciaglll ¢ Ciads
5293 9329 34 33 34 39 °, PP3V3_S0 GFXIMVP_DROOP 1 - 208 208 —~ 193 53
43748 45%48733%34730%28 27 36 2.2UF 2.2UF 16 Tov » T6v » 5 25V 5 25V
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R7512|* ” CRITICAL J_
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MF-LF 33BF 1 U7500 8% - Lf G CSD58856Q5A
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402 2 QFN DIDTSTRUE CRITICAL
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GFXIMVP_VID<2> 14 | yrp2 VR_ON GEX_VR_EN 19 200K 3
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18 °T 18 ° s OD—GEXIMVP_VID<4> 12 | y1pa MODE 5 2402 07535 ——1QUF —— 1000PF
ciRY 2 i « (_GFXIMVP_VID<5> 11 | y1ps uonc | 28__GFXIMVP_IMONC GFXIMVP LGATE 4 ESD5885705 o] §edv L B
2603 + (> _GFXIMVP_VID<6> 10 | y1pe TRIPSEL | 26 GFXIMVP_VREF_R MIN-NECK—WIDTH=0 - 3MM MLP5X6-LEPAK-Q5 603 169
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vR_TT* ol e °
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1 » ¢
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PLACE_NEAR=U7500.33:1lmm 2 541 B
GND GFXIMVP_AGND | GFXIMVP_VREF
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OMIT C7542 1 ME-LF [
C7549: 1 NOSTUFF ——
10PF —— C7541 UE:
NOSTUFF —— NONE
50V NONE —— NONE 2
CERM NONE 2 402
402 NONE
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PLACE_NEAR=U7500.2 : 2mm

(GND_GFXIMVP_AGND)
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22A => 1V
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e
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—
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CPU VTT (1.05V S0) Regulator
72 69 as 54 52 47 42 20 7 s PPSV_S0 56 52 a3 67 66 o5 42 10 7 o PPBUS_G3H D
of &
CRITICAL CRITICAL CRITICAL
R7601* 1C7601 C7620', C7621', <C7623', |1C7622
2.2 10UF 68UF 68UF —— 68UF —— 0.001UF
5% 20% 208 208 — T~ 208 —T— 18%
agion 2w ] E—— — 2 3%
603, 603 CPUVTTSO_ BOOT RC CASE-D2E-SM CASE-D2E-SM CASE-D2E-SM 402
PP5V_S0_CPUVTTS0_VCC MIN-NECK—WIDTH=0.3 mm
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VOLTAGE=5V =
- « —
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Uu7600 2 18V
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PUVTT
» —CRUVITSO_EN 3 |en UTQFN  poor| 12 WIN LINE WIDT! T D CRITISAL
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CPOVITSO_SREF L srer PrASEL 10 Dé%?ﬂ%%;ég%%g e M CRITICAL
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CRITICAL 0. 001
CPUVITSO_OCSET 7 |, cpor CRITICAL 143 L7630 ’
o 12 [y CPU_VITSENSE_P s 0.68UH-27A-1.7MOHM w1
R7604 — PGOOD CPUYTTSO LI . 1YY Y 2__PPCPUVTT SO REG_R 2 AAA, L PP1V05_S0 ENTREEEEE Iy
. IDTH=0.6 mm i MIN LINE WIDTH=0.6 mm 24 2526740773 86
CPU_VTTSENSE_N 1 2 _ 2 FDU1040D-SM — 4 3
91 12 @ /vv\/ RTN MINWECKWIDTH 0 2 mm MIN _NECK_WIDTH=0.2 mm —_
'y CPUVITSO_FSEL 5 |, SWITCH NODE=TR VOLTAGE=T- 05V Vout = 1.05V
Mios" GND__PGND CRITICAL 27A max output
1 e 763% 99 50 CPUVTTSO_CS_P | o 5| CPUVTTSO_CS_N £ = 300 kHz
- CPUVTTSO DRVL
CPUVI e, CSD58857Q5 1C7647
MIN—NE CK4W MLP5X6-LFPAK-Q5 . — 10UF
GATE_NODE=TR! UE - 20
R7605' ‘R7603 e g
C7602: . 74K 0 A 603
2.2U0F —— 1/15‘} 1/16W R7641 -
1T MF-LF ME-LF 3. 48K =
)5(3}; 2 402, 2402 ;14}/-11?.;!
4022
C7604 1 1 C7605 1 C7603 Gi&32 "
0.0011%1; -+ L 98.%00101“ == 9,,047UF = 2|1
50V S 50V 2 ERmu g
21(3‘2‘ }3‘2‘ 02 255%;,
XW'7SMG 0 0 NPUB(ZZOG
CPUVTTSO AGND L5y 'R7642
MIN LINE WIDTH=0.6 mm 3.48K
MIN_NECK_WIDTH=0.2 mm 1%‘
VOLTAGE=0V 4 1/16w
- MF-LF
2 402
SIGNAL_MODEL=EMPTY (CPUVTTSO_OCSET)
NO STUFF
(CPUVTTSO_VO) B
2
R7644
CPUVTTSO_FB_RC RIQ%
SIGNAL_MODEL=EMPTY 11ew
NO STUFF Rt
R7643* <Ra>
100
1%
1/16W
MF-LF
402 1
Vout = 0.5V * (1 + Ra / Rb) [
(CPUVTTSO_FB)
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'R7645
2.74K
1%
1/16W
MF-LF
2402
(CPUVTTSO_AGND)
— — —— A
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1.2V S3 Regulator

g1 5 —EE3V3_S5
1 C7760
22UF
e
, 2
e 1.05v S5 LDO
1 15280771 Ibex Peak-M requires JTAG pull-ups to be powered at 1.05V in S5.
CRITICAL - CE%’%IESL Pull-ups (3) must be 51 ohms to support XDP (not required in production).
Uu7760 2.2UH-1.2A 70mA is required to support pull-ups. Alternative is strong voltage
SngP?;lA PCAA031B-SM dividers (200/100) to 3.3V S5, which burns 100mW in all S-states.
1 lvin x| 10 P1V2ENEDTTSW LYY YL PP1V2_ENET 673172 CRITICAL
FIN LINE WIDTH-0.2 mm SWITCH NODE-TRUE
s PM ENET EN - 35352719VOUT 5 MINNECK WIDTH=0.2 mm DIDT=TRUE Vout = 1.2V XDP_PCH
— [ MAX CURRENT = 0.7A U7740
. XW7761 c7761 TREQ = 1MHZ st sosiso sy 5 _PP3V3_S5 TPS729105
vIDO 'sut 1 23758%63"43%3%71%4 757 §s . s PP1VO05_S5 67
P1V2ENET FB 1 2 —— 22uF BI
7 vip1 —-—Fbm T 2%, 6 1 Vout = 1.05V
2 pat IN ourTy
2 luobe s0s 3 ) Max Current = 0.35A
THRM EN Nd2 g nC
D __PGND _PAD XDP_PCH THRM XDP_PCH
“ ) = C7740: GND __PAD 1C7741
1UF —— 5| 7] L 2.2UF

|||—4

10% — 10%
6.3V , 5 6:3V
CERM X5R

402 402

1.8V S0 Regulator

31,27,23,21 20 1918 27,7 ¢ PP3y3_S5

53758%63173%93%71%1
CRITICAL
C7724 1 C7720: EE ©
1000RE 2208 —— NEG g 15251088
25V
NPO-COG 2 > > L7720
1.0UH-6.5A
U7720 1HLP2020C2
= stgé)ﬂ —PP1V8 S0 67 12 16 21 23 24 58 72 87
5 P1V8S0_EN 5 14 P1Vv8S0_ SW 1 2
o - CRITICAL o 15 W =TRUE CRITICAL Vout = 1.794V
Pl PGOOD 7 . PP XW7700 CRITICAL | Max Current = 2.7A
” - re su 1¢7723 [1C7721 ax turrent = <.
vrB| 8 P1V8S0_FB P1V8S0_FB_XW 1 2 | Gpee> LS AE Freq = 222
P1V8S0_SYNCH 4 |synch a . e sz zom T 38y T 2%,
& (4<NC R7720" 2 CERM 2 CERM
| 6 402 805
=} =}
2 = NC?(NC 113K
5 o % L Ne l/lé:;
s\ 7 AN 1= MF-LF
o o |~ ~ ‘OZZ
b1 1 | -
<Ra>
1
R7722 1 CRITICAL
10K R7721 C7722
16w 90'91155 22UF
MF-LF 1/16W s%gé _—
,402 MF-LF CEaM 2
102, 805
<Rb>

Vout = 0.8V * (1 + Ra / Rb) =

p— — ——
SYNC _MASTER=K18 POWER SYNC _DATE=06/29/200
IR a—

Misc Power Supplies
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3.3V S3 FET R 3.3V SO FET CRITICAL
Q7810 Q7830
SIA417DJ SISACA:UlZSJ
sc70-6L S PP3V3 S0 e D T D D
3187583 300010 ] §,—ERIVIS3 ' = R AR SEE SRR R s ‘ ) - P
=y — ot g e T2l 3.3V SO FET
z ! c7831 T
R7812" Cc7811 @ R7832 © -
07812 |BJs 10K 0.033UF —— o 3.3V S3 FET 07812 (B 100K 0.033uF MOSFET SiA417
SSM6N15FEAPE o i6v SSM6N15FEAPE = 1716w on e
orses e wor 2 o EARE |k s i c7830 CHANNEL P-TYPE 8V/5V
02 402 MOSFET Sin417 2
’ R7810 cr810 H R7830 0-010F RDS (ON) 23 mOhm @4.5V
2(G s|T P3V3S3_EN L u\x}(\,z P3V3S3_SS e CHANNEL P-TYPE 8V/5V PM SLP S3 L R 5|G s '4 PIV3S0 BN L NN E3V350 S8 : I I s LOADING 2.3 A (EDP)
BffigmEMsiesa L | i Al RDS (ON) 23 mOhm @4.5V 770 D e oy
e iov weotr 6y
Tk o LOADING 1.568 A (EDP) ‘oz e
1.5V S3/S0 FET
67 31 30 28 7 6 _PP1V5_S3
2 6623 75 _PP5V_S5 )
c7801 !
0.1UF -
200
i
et 2 vce 5 APN 376S0651 3 o 3V So GPU FET CRITICAL
Q7870
= SLG5AP020 b CRITICAL SIA417DJ
" P1V5CPU_EN 2 TDFN 5 — SC70-6L
» D " crrrrcan ] R7801 l— Q7801 3127 23 21 20 19 18 17 7 ¢ _PR3V3 S5 ~ PP3V3 SOGPU 6774 79 80 81 82 84
YN J— 47 . 0 N 4 SI7108DN 937857837 73°72°71 66 57 35 T ” ml—oq—l A
Lc — PURPK-1212-8-HF
NO STUFF ¢ PLVSSOFET_GATE 'o% ' P1VSSOFET_GATE_R I 137 3.3V S0 GPU FET
s
C7802: Hporr - R7872° c7871 To MOSFET S5iA417
4.70F —— rd 8y N 1|2|3 _PP1V5_S3RSO 671316 51 4273 9 51k 10F ——
6.3V , THRM B 10 CHANNEL P-TYPE 8V/5V
X5R-CERM D PAD :ﬂ/-iz;w Xxsr 2 el
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Page Notes

Power aliases required by this page:
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- =PP1V8_GPU_FBVDDO

signal aliases required by this page:

(NONE)

BOM options provided by this page:
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Page Notes

Power aliases required by this page:
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(NONE)
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603 402 402 402 402 M12 |ypps o A vsss| L12 603 402 402 402 402 M12 |ypps o 4 vsss| L12 BOM options provided by this page:
V2 lvppe m S vsse| V3 V2 lvppe m 9 vsse| V3 VRAMA
£ L V11l |vpD7 = vss7| V10 €L V1l |vpD7 =9 vss7[ V10
= S 3 = ISE
= =
K1 |lvDDAO g n vssao J1 K1 |lvDDAO OO\ n  vssaol J1 D
K12 |vppal (\'l % yssal| J12 K12 |yppAl (\'l % ygsa1l| J12
vl vl
Al ol Bl Al Bl
1C8410 [1C8415 g2 ¥ vesao P 1C8460 [1C8465 o™ ¥ vesoort
—— 0.1uF —— 0. 1uF vDDQ1 & vssQl —L_0.1uF L 0.1uF vDDQ1 & vssQl
T 193 T, 193 Cl lvppg2 ™ vsso2| B T 193 T 193 Cl lvppg2 ™ vssg2| B9
%35 %35 ca lvppo3 vsso3| B12 %35 %35 ca lvppo3 vsso3| B12
) ) vaso0.31 uas00.512 C9 |vDDQ4 vssg4| D1 ) ) vaso0.31 uas00.712 C9 |vDDQ4 vssoaf D1
Connect to designated pin, then GND c12 VDDO5 vSso5 D4 Connect to designated pin, then GND c12 vDDQS vssQs D4
1 D9 1 D9
76 75 5650 6, ¢ PPIVBRIV55 SOGPU_ISNS = ELvpDo6 vsses 78 77 76 75 56 50 s 1 « PPLVBRIVS5_SOGPU_ISNS = EL lvDDQ6 vssQ6
74 % E4 |vDDQ7 vssq7| D12 E4 |vDDQ7 vssQ7| D12
! L _E9 |vppos vssos| G2 ’ ’ E9 |vDDQ8 vssgs| 62
E12 G11 E12 Gl1
C84201 1C8421 (1C8422 1217 vsse9 & Cc84701 1C8471(1C8472 |1 C8473(1C8474|1C8475[1C8476 $E2{Pree vssg9l =
10UF — 0.1uF — VDDO10 VS5010] 10UF - 0.1uF —— 0.1uF VDDQ10 VSSQ10
6235 3 S 18% I 18% n J9_lvpDQ11 vsso11f L1l 6239 5 I 18% T, 1% J9 lvppQ11 vssQ11| L1l —
%38 %38 %38 N1 |yppo12 vsso12| P1 %38 135 %38 N1 |yppo12 vsso12| P1
N4 _lvpbpQ13 vssQ13| P4 o N4 _lvpbpQ13 vssQ13| P4
= N9 |vppo14 vssQ14| P9 = N9 |vppo14 vssQla| P9
7732 GPU_FB_A VREF DIV = N12 |yppQ15 vssQ1s| P12 7732 s GPU_FB_A VREF DIV = N12 [yDpDQ15 vssQ15| P12
R1 |vDDQ16 vssQilsl T1 R1 |vDDQ16 vssQie6| T1
R8430 R8433! R4 |ypDO17 vsso17| T4 R8480! R8483! R4 vppO17 vsso17| T4
5412 5412 R9 |vDDQ18 vssQ1igl T9 549 549 R9 |vDDQ18 vssois| T9
Lyiew Lyiew R12 |vDDQ19 vssQ19| T12 LyLew LyLew R12 |vDDQ19 vssQ19| T12
402, 402, V1 IvppQ20 402, 402, V1 vppQ20
L V12 [vDDQ21 = V12 |vpDpQ21 =
., FB_AQ_VREF H1 |VREFO ., FB Al VREF H1 |VREFO
FB_A2_ VREF o H12 |VREF1 FB_A3_VREF e H12 |VREF1 C
R8431'| R8432} ['C8431 Rg434! R8435'| [1C8432 R8481'| R8482'| ['C8481 Rrg484! R8485'| |1C8482
1.33K 931 ?2-%01UF 1.33K 931 ?2-%01UF 1.33K 931 ?8-%0111F 1.33K 931 ?8-%0111F
1/16W 1/16W 2 38V 1/16W 1/16W 2 38V 1/16W 1/16W 2 L0¥y 1/16W 1/15w§ 2 L0¥y
R A 3 L i 3 [ k[ | 9 L [ | 9
2 2 2 2
JT_ = = FB_A2 VREF_UNTERM L = = _TL FB_A3_VREF_UNTERM L
FB_AQ0_VREF_UNTERM L FB_Al_VREF_UNTERM L
. _FB A _CLKO_TERM
VRAM4 VRAM4 © =0-9v Q8400 |£6 Q8400 |23 VRAM4 VRAM4 Q8450 |£6 Q8450 |£3
R8440') R8442'| |R8444' | RB44E 84461 SSMONISEERRS |k LONRERES |k R8490') R8492'| |R8494'| | RB496'| | CBAOE! SSM6N1SEEAPE || SSM6NISEEAPE |-
) iz 0.0108 79 78 77 FB_VREF_UNTERMf 1 H H 55 i3 1% 13 108 T 70 17 FB_VREF_UNTERM — i
1/16W 1/16W 1/16W 1/16W 18% 0 - - o - 1/16W 1/16W 1/16W 1/16W CERM 2 80 = = - = . —
i) i M55 MeI6% CERY 2 2[c s s[c ™ s i i "a6% i 02 2[a™ s s[a™ s
2 2| | vram2’?2| | vram4'®?2 402 1 1 2 2| |vrama®?2| | vramMa®®?2 1 1
'R8443 'R8445 'R8447 = 'R8493 'R8495 'R8497 =
]igl ]igl %;13 OMIT = = }31 ]igl %;13 OMIT = =
1/16W § 1/16W 1/16W CRITICAL 1/16W 1/16W 1/16W CRITICAL
MF-LF MF-LF MF-LF MF-LF MF-LF MF-LF
5402 2402 2402 2402 5402 2402
98 77 76 FB_A_ MA<0> - K9 |70 U8400 omo| E3 FB_A _DOM L<1> 6 0 25 77 76 -EB_A_MA<03 - K9 |n0 U8450 puo| E3 FB_A_DOM L<6>, 6 98
2 77 76 ComyEB_A_MA<1> - HI1 [n; BGA pmil _E10 FB_A_DOM L<2>, 6 0 25 77 76 Crmy-EB_A_MA<13 o HI1 a1 BGA pMil_E10 FB_A_DOM_L<7>, 6 98
-5 >
55 76 [T FB_A ILMA<2 K10 |a2 (1 OF 2) pM2| _N10 FB_A DOM IL.<3>, 76 98 95 76 (I FB_A UMA<2> K10 (a2 (1 OF 2) pM2| N10 FB_A DOM I.<5>, 76 98
- -
o 7o (rmy EB_A_LMA<3 - MO E o pm3| N3 FB_A_DOM_L<0>, 6 08 w0 70 oy EB_A_UMA<3> g M9 E = pm3|_N3 FB_A _DOM_L<4>, 6 98
-5 -
o 7o (rmy EB_A_LMA<4 - K4 S 2 7 Cry EB_A_UMA<d> - K4 s 2
B A LMA<S - p T poo|_B2 FB_A DO<11> 6 98 PR A UMA<9> - > i poo|_B2 FB_A_DQ<48> 6 98
0 7 D=t - Na B3 FB_A_DQ<14> 07 D= -> N o B3 FB_A_DQ<51>
o S DQ1] 76 98 FB A MA<63 oo DQ1 76 98
98 77 76 CIIy-EB_A, MA<6> - K3 N 98 77 76 I 3 - K3 3 B
- = Q9 Do2| C2 FB_A DO<15> 76 98 N - = Q po2| €2 FB A DO<55> 76 98
55 77 76 CINy-EB_A_MA<7> - L4 IS = 28 77 76 CIy-EB_A_MA<7 - L4 S 9
o S po3|_C3 FB_A DQ<13> 76 98 N - s 2 po3| €3 FB_A_ DQ<54> 76 98
s 77 70 OE-EB_A_MA<B> - g B2 FB_A D0O<10> s v CoD-EB_A_MA<83 - R 52 FB_A D0O<52>
< DQ4| 76 98 N g < DQ4 76 98
98 77 76 [T FB_A MA<9> - M4 LA 98 77 76 I FB_A MA<93 - M4 U]
- ~ Dos|_F3 FB_A DQ<12> 76 98 - ~ pos| _F3 FB_A DO<50> 76 98
2 77 76 Cy-EB_A_MA<10 - K11 P w71 70 (omy EB_A_MA<10> o K11 N
FB A MA<11 - Lo 5 DQ6l_E2 FB_A DOQO<8> 76 98 B A MA<11> - Lo 5 DQ6|_F2 FB_A DO<53> 76 o8
o8 77 76 [T - = L b7l 63 FB_A_DQ<9> 6 o8 o8 7776 - = L o7l 63 FB_A_DQ<49> 6 98
o 7 O-EB_A_LCKE  — 8 r B11 FB_A DO<16> o 7 O-EB_A_UCKE - S r B11 FB_A DO<57>
FB_A MA<12 - 334a12/cs1+" pos eee FB_A MA<12> - 334a12/cs1+" pos eee
98 77 76 I - poo| B10 FB_A DQO<17> 26 08 o8 77 76 I - poo| B10O FB_A_ DQ<62> 76 08
58 76 [T FB_A CLK_Px0> - J11 |ck polol C11 FB_A DO<19> 76 98 o8 76 CIM) FB_ A CLK_RB<1> - J11 |ck polol €11 FB A DO<63> 76 98
58 76 FB_A CLK_N0> - J10JcK* po11| C10 FB_A DQ<22> 76 98 08 76 FB_A CLK_N<1> - J10ck* po11| _C10 FB_A DQ<60> 76 98
-5 -
o 7o ooy EB_A_LCSO_L - Fadcsor | po12| E11 FB_A _DQO<18> 6 98 » oy EB_A_UCSO|L - Fidcsor | po12| E11 FB_A _DQO<58> 6 98
58 77 76 FB A WE L - H4dwEx O po13| F10 FB_A DO<20> 76 98 58 77 76 FB A WE L - Hidwex O po13| F10 FB_A DO<56> 6 o8
o 7o oy EB_A_LCAS_L - F9cas+ E po1a| F11 FB_A_DQ<23> 6 98 o 7o oy EB_A_UCAS |L. - F9jcas+ po14a| F11 FB_A _DO<59> 6 98
s 77 7o (my-EB_A_RAS_ L - H10JRAS* = L pois| G10 FB_A DQO<21> 76 98 s 77 7o my-EB_A_RAS 1 - H10dRAS* = L pois| G10 FB_A DQO<61> 76 98 _—
- RAS* - RAS* 4
FB_A0_ZQ A4 |70  pole| M11 FB_A DO<26> 76 o8 FB_Al_ 70 A4 |70  pole| M11 FB_A DO<46> 76 98
FB_AQ_MF - A9 |vr pQ17| L10 FB_A DQ<24> 76 98 FB_Al_MF - A9 |ur pQ17[ L10 FB_A DQ<47> 76 98
-5 -
FB_AO_SEN o V4 |sen po1s| N11 FB_A_DQ<28> 76 98 FB_Al SEN o V4 [sEn po1g| N11 FB_A_DQ<44> 6 98
- -
9 77 A_DRAM RST - V9 |RESET Do19| M10 FB_A DQ<25> 76 98 50 77 76 Egy-EB_A_DRAM RST - V9 |RESET po19| M10 FB_A DQO<41> 76 98
11 <29> 11 <45>
w A_RDOS<1> o D3 |rooso pozo R FB_A_DO=I9 7o e " FB_A_ RDQS<6> o D3 |rooso po20f B EB_A_DO=45 7 %
- Dpo21| R10 FB_A DO<27> 76 98 = po21| R10 FB_A_DO<42> 76 98
0 A RDOS<2> @=— 210 |roos1 ol i1 FB A DO<30> 06 FB_A RDQS<7> @=—DL0 [rRDOS1 2a| 11 FB A DO<43>
% A _RDOS<3> @ 210 |roos2 S ST FB A DO<31> e % FB_A_ RDOS<5> B0 rDOS2 S T FB_A_DO<40> -
A_RDOS<0> &= B3 |roos3 - pez3 7e 9 FB_A RDQOS<4> - 73 |roos3 - po23 7e 9
’ - I Dpo24| M2 FB_A_DO<2> 76 98 ’ < [ Do24| M2 FB_A_DOQ<35> 76 98
9 A _WDOS<1> - D2 |wposo po2s| L3 FB_A_DOQO<3> 6 98 2 7 ry-EB_A_WDOS<6> - D2 |wposo po2s| L3 FB_A _DQ<34> 6 98
e A _WDQOS<2> D11 Junos1 po26| N2 FB_A_DOQ<0> 6 98 98 76 FB_A_WDQS<7> D11 [inos1 po26| N2 FB_A_DQ<33> 6 98
P A_WDOS<3> - P11 |wpos2 DQ27| M3 FB_A DO<4> 76 o8 55 76 CID> FB_A WDQS<5> - P11 |wpos2 DpQ27| M3 FB_A DQO<32> 76
— —
% A_WDQS<0> & B2 [wpos3 po28| R2 FB_A DO<1> 76 98 50 76 Cmy-EB_A_WDOS<4> P2 [WDos3 po28| R2 FB_A DO<39> 76 [SYNC MASTER=K17 REF SYNC_DATE=06/15/200 A
_ R3 FB A DQ<5> e Dpo29| R3 FB A DQ<36>
A_BA<0> Go X Q29 7 o FB_A_BA<0> Go X Q
n FETVTES T po3ol 12 FB_A_DO<6> . e OD-TE A DA .20 g poso 12 FB_A_DO<38> GDDR3 Frame Buffer A (Top)
o A BA<2> - B3 AL = L po31| T3 FB_A_ DQO<7> 76 98 o8 e TB A BA<2> - AL = L po31| T3 FB_A DQO<37> e
98 77 - BA2 58 77 76 [IIT) - H3 lBa2 & 98
- - Appl I <SCH_NUM>| D
) ) pple Inc. =
NC »2{RFU NC>2{RFU o
R8448* 'R8449 <E4LABEL>
943 100 8498! 1R8499 NOTICE OF PROPRIETARY PROPERTY:
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OMIT OMIT Page Notes
RITICAL RITICAL
7o s s 50 o 7 ¢ PPIVBRIV55_SOGPU_ISNS CRITIC 747176 75 56 0+ o « PRLVBRIV55_SOGPU_ISNS CRITIC bower aiisses resuired by this page:
° A2 |vpDO vsso|_A3 o A2 |vpDO vsso[ A3 - =PP1V8_SO_FB_VDD
All lyppl USBEAOO vssi| ALO All lyppl USBEASO vssi| ALO - =PP1V8_SO_FB_VREF_B
C85001 18501 (1C8502 |1C8503 (1C8504 Fl |vpp2 (2 OF 2) vVss2| Gl C85501 18551 (1C8552(1C8553 (1 C8554 Fl |lvpp2 (2 OF 2) Vss2| Gl - - -
102%1; f— S[)g.%luF o 5[)2.%1uF o S[)g.%luF f— 5[)2.%1uF F12 |ypp3 moo vss3|_G12 102%1; f— 5[)2.%1uF f— S[)g.%luF f— 5[)2.%1uF o S[)g.%luF F12 |ypp3 m o vss3|.Gl2 signal aliases required by this page:
NE
632y 2 2 8% 2 8% 2 8% 2 8% M1 vpD4 E g  vssa LL 328 2 2 go 2 8% 2 go 2 8% M1 vpD4 E g  vssal Ll oo
603 402 402 402 402 M12 |ypps o A vsss| L12 603 402 402 402 402 M12 |ypps o A vsss| Ll12 BOM options provided by this page:
V2 lvppe m S vsse| V3 V2 lvppe m 9 vsse| V3 VRAMA
£ L Vil |vpD7 = vss7| V10 €L V1l |vpD7 =9 vss7[ V10
= S ¢ = S &
Kl lvppa0 o 7 vssaol JL Kl lvppa0 o R vssaol JL D
K12 |vppal (\'l % yssal| J12 K12 |yppAl (\'l % ygsa1l| J12
vl vl
Al ol Bl Al Bl
108510 [1C8515 2P0 ¥ vssoo P 1C8560 [1C8565 /™ ¥ Vs
——0.1luF —— 0.1uF vDDQ1 & VSsQ1 —— 0.1uF —— 0. 1luF vDDOl & vSSQ1
T 125 T, 125 Cl lyppg2 ™ vsso2| BY T 193 T 125 Cl lyppg2 ™ vsso2| B
%35 i35 c4 |vppo3 vssga| B12 i35 i35 c4 |vppo3 vss3| B12
) ) 085001 8500.512 C9 |vDDQ4 vsso4| DL ) ) 085001 8500.512 C9 |vDDQ4 vssoaf D1
Connect to designated pin, then GND c12 VDDO5 vSso5 D4 Connect to designated pin, then GND c12 vDDOS vssos D4
1 D9 1 D9
76 75 5650 6, ¢ PPIVBRIV55 SOGPU_ISNS = ELvpDo6 vsses 78 77 76 75 56 50 s 1 « PPLVBRIVS5_SOGPU_ISNS = EL lvDDQ6 vssQ6
74 % E4 |vDDQ7 vssq7| D12 E4 |vDDQ7 vssQ7| D12
! L _E9 |vppos vssos| G2 ’ o—E9 |vppos vssgs| 62
E12 G11 E12 Gl1
C8520: 1C8521(1C8522|1C8523|1C8524 (1 C8525(1C8526 74 Midiee vsses— C85701 1¢8571|1C8572|1C8573(1C8574|1C8575|1C8576 74 Midiee vsses—=
102111; . — 0 .%luF ——0 .%luF —0 o — 0 .%luF —0 .%luF 'VDDQ10 VSSQ10| 10201; — 0 .%luF ——0 .%luF 'VDDQ10 VSSQ10|
6239 5 5 1% 5 1% 5 1% 5 1% 5 1% 5 1% J9 _{vDDQ11 vssQ1ll L1l 623% 5 5 1% 5 1% J9 _|vDDQ11 vssp11| L1l —
535 i35 i35 53 335 335 335 N1 lvppo12 vsso12| P1 535 %38 %38 N1 |yppo12 vsso12| P1
N4 |vppQ13 vSsQ13| P4 N4 |yppQ13 vssQ13| P4
= N9 |vppo14 vssQ14| P9 = N9 |vppo14 vssQla| P9
7325 GPU_FB_B_VREF DIV = N12 |yppo15 vssQ1s| P12 76325 GPU_FB_B_VREF_ DIV = N12 |vpDQ15 vssQ1s| P12
R1 lvDDQ16 vssQle| T1 R1 lvDDQ16 vssQlefl T1
R8530! R4_|yppo17 vssQ17| T4 R8580 R4 lypDO17 vsso17| T4
549 R8533! R9 lvDDQ18 vsso1g| T9 549 R8583* R9 lvDDQ18 vsso1s| T9
1/16W 549 R12 |vDDQ19 vssQ19l T12 1/16W 549 R12 |vDDQ19 vssQ19| T12
MF-LF 1 MF-LF 1
402, 1/16W V1 |vppQ20 402, 1/16W V1 |vppQ20
MF-LF . - MF-LF 4
402, L V12 [yppo21 = 402, V12 |vpDpQ21 =
., FB_BO_ VREF H1 |VREFO ., FB Bl VREF H1 |VREFO
FB_B2_ VREF ° H12 |VREF1 FB_B3_VREF H12 |VREF1 C
R8531'| R8532'| |*C8531 rRg534* R8535!| |1C8532 R8581'| R8582'| [*1C8581 rRg584* R8585! [1C8582
1,3311( 9311 S[)g.%OIuF 1,3315 9311 S[)g.%OIuF 1,3315 9311 5[)2.%01uF 1,3315 931% 5[)2.%01uF
1/16W 1/16W 2 38V 1/16W 1/16W 2 38V 1/16W 1/16W 2 10¥y 1/16W 1/15w§ 2 10¥y
MF-LF MF-LF 102 MF-LF MF-LF 102 MF-LF MF-LF 102 MF-LF MF-LF 102
102, 102 102 102 102 102 102, 102,
J,— = = FB_B2_ VREF_UNTERM_L = = —,L =~ FB_B3_VREF_UNTERM L
FB_BO_VREF_UNTERM L FB_Bl_VREF_UNTERM L
° FB_B_CLKO TERM FB_B_CLK1l TERM
VRAM4 VRAM4 OLTAGE=0.9V Q8500 |Ri° 8500 |22 VRAM4 VRAM4 OLTAGE=0.9V Q8550 |Rl° 8550 22
R8540'| R8542'| |R8544'| | R8546' C8546 1 SSMON1SEEARE | |[SSMONISEEARE || R8590'| R8592 SSMENLSEEARE | SSMONISEERRE |-
1K 121 121 24 . 1K 12
5% 13 1% i3 198~ 70 1 FB_VREF_UNTERM [ H 1) i . FB_VREF_UNTERM = —1
1/16W 1/16W 1/16W 1/16W cERM 2 80 = = 1/16W 1/16W I — = 3 —
MF-LF MF-LF MF-LF MF-LF 302 5 D MF-LF MF-LF K %
102, 102, vRaME?2 vRaM4i022 2[c 7 sy slc " sz 102, 102, 2[¢ ™ shy s[c” sz
'R8543 'R8545 'R8547 =
]1‘31 ]1‘31 %§3 OMIT = = OMIT = =
1/16W g 1/16W 1/16W CRITICAL CRITICAL
MF-LF MF-LF MF-LF
5402 2402 2402
o 7 (rpy-EB_B_MA<0> - X9 |ao U8500 oMol E3 FB_B_DOM L<1> 6 98 25 70 7 y-EB_B_MA<0> - K9 |n0 U8550 puo| E3 FB_B_DOM_L<5>, 6 98
95 70 76 (ITy-EB_B_MA<1> - H11 (a1 BGA pmi| E10 FB_B_DOM_ L<2>, 6 98 o5 73 70 Ey-EB_B_MA<1> - 11 a1 BGA pMil_E10 FB_B_DOM L<7>, 6 98
. ’EEFB B LMA<2 - K10 |a2 (1 OF 2) pM2| N10 FB_B_DOM IL.<3>, 76 98 95 76 CID> FB_B_UMA<2 K10 (a2 (1 OF 2) pM2| N10 FB_B_DOM I.<4>, 76 98
- -
s 7¢ Cxy-EB_B_LMA<3 - E 5 pM3| N3 FB_B_DOM_L<0>, 26 s o 70 [y EB_B_UMA<3 - M9 E 5 pm3| N3 FB_B_DOM L<6>, 6 98
< < 4
50 7o - EB_B_LMA<4 - = oE poo|_B2 FB_B _DQ<15> . 50 7o ory-EB_B_UMA<4 X =oE poo| B2 FB_B _DQ<45> e o
s 76 crp>-EB_B_LMA<S5 - N & 56 76 Cr>-EB_B_UMA<S5 - 2 -
- po1| B3 FB_B_DQ<9> 6 98 - o po1| B3 FB_B_DQ<46> 6 08
98 78 76 FB_B_MA<6> - T 3 98 78 76 FB_B_MA<6> - K3 oY B
[manng - = 9 po2| C2 FB_B_DO<14> 76 9 [muing - S po2| €2 FB_B_DQ<47> 26 9
58 70 76 (TTy-EB_B_MA<7> - SIS = 55 75 76 (OTy-EB_B_MA<7> - L4 IS =
- S g po3|_c3 FB_B_DO<11> 6 98 - S = po3|_c3 FB_B_DQ<43> 6 0
o 70 Iy EB_B_MA<8> - s 5 o5 73 76 ry-EB_B_MA<8> - K2 S 5
- 3 poa| E2 FB B DQ<13> 76 98 - < po4| E2 FB_B _DO<42> 76 98
50 70 76 FB_B_MA<9> - (™ 98 78 76 FB_B_MA<9> - M4 [
- ~ D05| F3  qpugp FB_B_DO<12> = -c oo - ~ pos|_F3 FB_B_DQ<40> 6 0
9 70 7o (E»-FB_B_MA<10 - ¥] 2 FB_B_DO<10> s 70 7o OE-EB_B_MA<10 —— ¥] 2 FB_B_DO<41>
FB_B _MA<11 - <] D06\ F2_ quuugpF'B_B_DO<10>pry 7c 5o FB_B MA<11 - IO X Da6 7e 9
se 78 Te - = L D07/ 63 quugp FB_B_DO<8> D 75 0 98 78 T8 - = L po7| 63 FB_B_DQ<44> 76 98
98 75m>FB B_LCKE - N — B11 FB B DO<16> 55 76 [T FB_B_UCKE - HY ~ - B11 FB B DO<59>
FB_B_MA<12 - 33 a12/051+7 D08| Bll gy FB B _DO<16>mr 5o 5 FB_B_MA<12 - I3 da12/cs1+" pas 76 9
98 78 76 CID> - DQo| B10 g FB B DO<19>mwm 5 5 o8 78 76 I - poo| B10O FB_B_DO<56> 6 98
s 76 x>-EB_B_CLK_P<0> - 11k DO10[ C11 gy FB_B_DO<21> 5 o un 56 76 g>-EB_B_CLK_P<1> - J1LlcK po1o| Cl1 FB_B_DO<60> 26 9
50 76 FB_B_CLK_N<0> - 310 cr* D011 C10 gy FB B _DO<17>mr 7c 50 98 76 FB_B_CLK_Nf1> . J104CK" po11| €10 FB_B_DQ<61> 6 08
o 7o omy-EB_B_LCSO_L - Fadcsor | D012 Ell gy FB B DO<22> s 1o 5 7 cory-FB_B_UCSO_L - Fadlcsox | po12| ELL FB_B_DOQ<62> e 08
- FB B WE L - Badups & DO13| F10 gy FB B DO<18>pr 5o o 08 78 76 FB B WE L T po13| _F10 FB_B_DO<57> 76 0
2 ”@FB B_LCAS_L - E9qcas* & DQ14| Fll gy FB_B DQ<23>® 76 98 s 76 I FB_B _UCAS_L - F9qcas* = DQ14| F11 FB_B _DQ<63> 76 98
o 7o oy EB_B_RAS_L > H10Jrass = L po1s| 610 FB_B_DOQ<20> 76 o8 w5 73 76 ryEB_B_RAS L - 110]RASs = L pois| 610 FB_B_DO<58> 26 08 —
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Page Notes

110ma OMIT
Power aliases required by this page:
- =PP3V3_GPU_VDD33 us8oo0o
3V3_GPI_MIO NV—S‘I;Z 16
- =PP1V2_GPU_PLLVDD (6 o8 9)
_ -er1v2_cru_n_pLivDD s4 82 81 80 79 74 12 7 ¢ PP3V3_S0GPU A 39 GPTOO| K1 qqugp  GPU_VCORE_VID3 aED o e
- =PP1V2_GPU_VID PLLVDD J10 GPIO1 DP_EG_HPD 0 84
Signal aliases required by this page: 108694 |1C8696 |1C8698 J11 | | ypp33 Gnoz_xa_‘..% 80 82
(one) 94, lUF —— 1UF 4.7UF J12 GPIO3| H3 gy — EG _LCD_PWR_EN w60 o7
2 %8\1 5 %%v 2 2% J13 GPIO4 EG_BKLT E 50 87
BOM options provided by this page: GE5M 338 Ko5-cERML GPIOS| Hl puugp— GPU _VCORE VID(l) D o o D
(HowE) GPIO6| H4 GPU_VCORE_VID 50 82
L GP1O7 GPU_VCORE_VID2 o 52
= GpIO8 SMC_GFX_OVERTEMP i,
GPIO9 TP_GPU_GSTATE<0> 6 50
GPIO10 FB_VREF_UNTERM 77 78 80
GPIO11ll K GPU_GPIO_11 0
GPIO12 MC_GFX_THROTTLE_] w0
GPIO13 FBVDD_ALTVO 50 86
GPIOL4| J6 gy NC GPU GPIO 14 o~y o
GPIO15 _GPU_GPIO 1 50
o NC_GPU ROM CS L g C3HROM CS* GPIOL6| 12  qpuegp GPU_GPIO_16 o
o GPU ROM SCLK o, D4 [ROM SCIK GPIO17| L4 gy  NC_GPU_GPIO_17 oD
GPU ROM ST g D3 [ROM ST GPIO18 NC_GPU_GPIO 18 %0
s GPU_ROM_SO @ C4 [ROM SO GPTO19| L7 qpuugp— NC_GPU_GPIO_19 D -
GPIO20| L NC_GPU_GPIO_20 0
GPIO21 NC_GPU_GPIO_21 50
GPI022| L6 ey NC_GPU _GPIO_22 ey
GP1023_M§_“M&M_@ 80
GPU_STRAP_REF_3V3 PDN9 [MULTI_STRAP_REF0_GND

GPU_STRAP_REF MIOB_P{» [MULTI_STRAP_REF1_GND
8182 8180 79 74 72 7 ¢ _PP3V3 SO0GPU

P9 [MIOA_VDDQ_1
R9 [MIOA_VDDQ_2
T9 [MIOA_VDDQ_3

84 82 81 80 79 74 72 7 ¢ PRP3V3_SOGPU

U9 |MIOA VDDQ 4
R8620" _VDDQ_.
49.9 r C
1/168 AA9 |IMIOB_VDDQ_1
MF-LF 1 1 AB9 |MIOB_VDDQ_2
4022 R8611616< P1{()8K618 W9 [MIOB_VDDQ_3 JTAG_TCK| TP_GPU_JTAG_TCK 0
1/123 ﬁlsw Y9 IMIOB_VDDQ_4 JTAG_TDI| AN14 o, TP_GPU_JTAG_TDI am =
PU_MIOB PD_VDDO 2 L TP GP TAG TD
= == T 402" GPU_TESTMODE_PD AP35 _|TESTHODE jizgf:ﬁg IO GBU JTAG TMS o
PU_MIOA_P D, _TMS| AR14 gge TP _GPU _JTAG _TMS _mme
GPU O. U_GN 3 GPU_MIOA_VREF - N5 [MIOA_ VREF JTAG_TRST*(AP1 TP_GPU_JTAG_TRST 0
PU_MIOB_VREF -
GRU_MIOBV = ——AELMIOB_VRER MIOA CLKIN| N4 NC_GPU_MIOA_CLKIN w0
1
R8622 'R8660 - .GPU_MIOA_PD_VDD izon car pp vppg  MTOACLKOUT NC_GPU_MIOA_CLKOU' a0
49.2 ToK GPU MIOA BU GND gty MIOA_CLKOUT*{,Td NC_GPU_MIOA_ CLKOU w
Lyiew s P @5 1TOR_CAL_PU_GND MIOA cTL3| B NC_GPU_MIOA CTL3 w
1 Z TP_GPU_MIOA_DE
4022 i .5 GPU_MIOB_PD_VDD MIOB_CAL_PD_VDDQ MIOA_DE e
2 GPU MIOB PU GND MIOA DO| NI TP_GPU_MIOA_D<0> oo -
7 SR AR —— g —BAGMIOD_CAL_PU_GND MIOA_D1 TP_GPU_MIOA D<1> ¢ oo
= MIOA_D2 TP_GPU_MIOA_ D<2> 6 80
B MroA D3| P2 TP_GPU_MIOA_D<3> e
MIOA D4 TP_GPU_MIOA_D<4> 6 80
AF9 |SP_PLLVDD MIOA_DS5 TP_GPU_MIOA_ D<5> 6 80
65mA MIOA_D6| T2 TP_GPU_MIOA_D<6> 6 80
FLLYDD g TP_GPU_MIOA_D<7>
MIOA_ D7 6 80
AD9 |VID_PLLVDD MIOA D8| Ul gy TP_GPU_MIOA_ D<8> D ¢ w0
MIOA_D9| Ul TP_GPU_MIOA_D<9> 6 80
MIOA D10 GPU_MIOA_ D<10> 0
MIOA D11 GPU_MIOA_D<11> 0
MIOA D12 PU_MIOA D<12> 0
MIOA D13 GPU_MIOA_ D<13> 0 B
PU_MIOA D<14>
h3023 on nawne ECUGPUOMIOA HSYNC .
w6 51 79 76 14 7 ¢ _PP1V05_S0GPU 100NH-700MA-0.140HM o w0 2 GPU CLK27M B1 |xrar 1N MIOA_HSYNC| Ne by MIoA vevne 80
1l (Y YY)z PPlvl_GPU H_PLLVDD F 2om 5mw NC_GPU_XTALOUT b m |xmar our MIOA_VSYNC| L3 qguegp— NC_GPU_MIOA_VSYNC cpry o
oeo gégﬁégg;ww;g%g;g_% b MIOB_CLKIN| NC_GPU_MIOB_CLKIN 0
C86371 - C86351 1C8636 MIOB_CLKOUT| V4 NC_GPU_MIOB_CLKOU w0
4'72%1; pum— 4'72%1; p— i‘(%F 80 GPU_XTALOUTBUFE XTAL_OUTBUFF MIOB_CLKOUT*| NC_GPU_MIOB_CLKOU! 0
Czay e = PU_MIOB_CTL3
CERM 2 CERM 2 2 x5R MIOB_CTL3| W3 quugp  NC_GPU_MIOB_CTL3 e a0
603 603 133 58 80 m__——‘_GPU CLK27M_SS D2 [XTAL_SSIN MTOB DE ~GPU_MIOB_DE .
- MIOB_DO NC_GPU_MIOB_D<0> 0
18640 MIOB_D1| Y2 NC_GPU_MIOB_D<1>
v 1 75 76 74+ « _PP1VO5_SOGRU 100NH-700MA-0 . 140HM = MIOB:DZ—O-O——————@_ PUMIOB D<7>
fo YT eeays gegvIn privgn g v Ne—apUMTop bers D
0603 =0 2 NC_GPU_MIOB_D<4> —
YoRmEER 02 o wron bal_as o
C8643:1 C8640:1 1C8641 |1C8631 MIOB_DS| NC_GPU_MIOB_D<5> w
4.72%1; —_ 4.72%1;‘ f— i(%l“ (i)g.%luF MIOB_D6 NC_GPU_MIOB_D<6> 50
8ry 2 8ay 2 2 %Y 2 8% MIOB D7| AC1 g NC_GPU_MIOB_D<7> oy«
603 603 402 402 MIOB D8 NC_GPU_MIOB_D<8> i,
‘ T MIOB_ D9l A NC_GPU_MIOB_D<9> o
= MIOB_D10 _GPU_MIOB_D<10> 0
MIOB_D11 NC_GPU_MIOB_D<11> 50
MIOB_D12 NC_GPU_MIOB_D<12> 50
MIOB_D13 _GPU_MIOB_D<13> 0
MIOB_D14 NC_GPU_MIOB_D<14> 50
€0, GPU_STRAP<0> W5 _[STRAPO
a0 GPU_STRAP<1> STRAP1
p— —
20Ty sguip—GPU_STRAP<2> v7_|sTRAP2 SYNC MASTER=K17 REF SYNC_DATE=06/15/200 A
MIOB_HSYNC| W1 NC_GPU_MIOB_HSYNC 80 TRCE TITLE
1TOB_vsYC| 12 gy NC_GPU_MIOB_VSYNC (g3 o NV GT216 GPIO/MIO/MISC
THERMDPL BS e GPU_TDIODE_P am 5 v % < >
THERMDN| Bi o GPU_TDIODE_N BUD o1 w0 Apple Inc. SCH_NUM>] D
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! ! : : Renamed signals Unused signals
| |
| mative Func , GPIOSs | Native Func ' GPIOS 80 79 TP fﬁgri%‘é\]g TCK — TP _GPU_JTAG_TCK 79 80
[ ! TP _GPU_JTAG_TDI — TP_GPU_JTAG_TDI
GPU_VCORE_VID3 ! = GPU VCORE VID3 20 80 52 w07 NC_GPU_GPIO_15 "¢ . — NCE_GPSU_TGPIO 15 20 80 98 50 79 27 GPU CL§27M — GPU_CLK27M 27 79 55 55 —MARE_ BASESTRUE = e
| T — MAKE_BASE=TRUE — MAKE_BASE=TRUE MAKE_BASE=TRUE — TP GP TAG TD __ TP GP TAG TD
DP_EG_HPD nEDC _ DPE_;S':GSEHPD am e e e .. _GPU_GPIO_16 . DVI_MODEO ' — EG_DP_CA_DET 0 98 80 79 GPU CLI§27M Ss — GPU_CLK27M_SS 75 80 96 MAKEGBASE:JTRUEG o — e o e
T T - MAK! A =TRUE - BASE=TR! - ~
- MARE ] Ok TP_GP TAG_TM — TP_GPU_JTAG_TMS
GPU_VCORE_VID#P 0= ' — GPUEYSCORE VID4 79 50 82 20 70 _NC_GPU_GPIQ_'L"PMr-PErecro ! — NchI;(é_Sggo 17 25 80 95 50 79 51 GPU TDIODE P — GPU_TDIODE_P 5179 80 99 —m%xgzgmunG S = 70 w0
—  VAKE BASE-TRUE ! ' T MAKE _BASETIR MAKE_BASE=TRUE - TP_GPU JTAG_TRST_L — TP_GPU_JTAG_TRST L
EG_LCD_PWR_EN"° ! — EG_LCD_PWR_EN 79 80 87 w0 70 NC_GPU_GPIQ_ 1T "rF! — NC_GPU_GPIO_18 5 80 25 80 79 51 GPU TDIODE N — GPU_TDIODE_N 5179 80 95 MmGBEsnfTRug S = GEU_J e
| | — MAKE_BASE=TRUE T T — MAKRE_BASE=TRUE T MAKE_BASE=TRUE — =
EG_BKLT_EN L.CDO_BL_EN — EG_BKLT EN 79 80 87 w0 70 NC_GPU_GPIQ_{H"rPperectt i — NC_GPU_GPIO 19 79 80
T T _— MAKE_BASE=TRUE _ MAKE_BASE=TRUE
GPU_VCORE_VIDO "™ . — GPU_VCORE_VIDO 20 80 52 w79 NC_GPU_GPIO_20 "™ ! — NC_GPU_GPIO_20 20 80 s o1 50 LVDS_EG _DDC_CLK — LVDS_EG_DDC_CLK 20 616s _NC _FBA MA<13> — NC_FBA_ MA<13> 6 a0
= MAKE_BASE-TROE . ; = MARE_BASE=TRUE “MAKEBASE=TRUE = — MARE_PASE-TRUE — NO_TEST=TRUE —
GPU_VCORE_vVID1 V™! ! — GPU_VCORE_VID1 75 50 82 5079 NC_GPU_GPIO 21 "*F — NC_GPU_GPIO_21 9 80 s1 51 50 LVDS _EG_DDC DATA — LVDS_EG_DDC_DATA w0518 _NC FBB MA<]3> — NC_FBB_MA<13> 26 80
' T — MAKE_BASE=TRUE — MAKE_BASE=TRUE TMAKE_BASE=TRUE — E_BASE=TRUE NO_TEST=TRUE —
GPU_VCORE_VID2 VIP?/Met vio — GPU VCORE _VID2 5 50 82 5079 NC_GPU_GPIQ R22 SMrRo¥» ' — NC_GPU_GPIO_ 22 25 80 51 51 5o DP_EG _DDC_CLK — DP_EG_DDC_CLK .
= E_BASE=TRUE = MARE_BASE=TRUE ~“MARE_BASE-TRUE =
! ! w5 NC_GPU_GPIO_ 23 ! — NC_GPU_GPIO 23 25 50 s 51 50 DP_EG _DDC_DATA — DP_EG_DDC_DATA —
. ; = MARE_BASE=TRN@ TEST-TRUE “MARE_BASE-TRUE =
SMC_GFX_OVERTEMB™R L ! — SMC GFX OVERTEMP R_L v = , ,
| T —  MAKE_BASE=TR Unused I2C Buses
TP_GPU_GSTATE<(@¥ ™™ — TP_GPU GSTATE<O> o 79 50 ' ' w07 NC FB B UCS1 T, — NC_FB_B _UCS1_L 7 w0
—  MARE_BASE=TRI — MARE_BASE=TRUE — — NO_TEST=TRUE —
FB_VREF_UNTERM "™"-V**% ' — FB_VREF UN’I‘ERM 77 78 75 80 ' ! s 50 NC_GPU_I2CC_SCL — NC_GPU_I2CC_SCL 0 51
= MARE_BASE-TRUE | | “MARE_BASE-TRUE~  — NO_TEST=TRUE —
GPU_GPIO_11 ' S¥r57¢ ! — TP _GPU_GSTATE<1> oo™ ¢ , , o 00 NC_GPU_I2CC_SDA — NC_GPU_I2CC_SDA wa ;6 NC FB B LCS1 L — NC_FB_B_LCS1_L 7 s
[ T — MARE_BASE=TRUE E_BASE=TRU NO_TEST=TRUE — 80 — MARE_BASE=TRUE . NO_TEST=TRUE —
SMC_GFX_THROTTLESR'L — SMCBSSFX THROTTLE R_Lsm, 7 oo ' ' s 75 _NC_GPU ROM CS_L - NC_GPU_ROM_CS_L 7 s
_— MAKE E=TR MARE BASE=TRUE = 67_5——___-': —
FBVDD_ALTVO ' ™™ ' — FBVEESEA%.RTJ\EIO T 75 %0 o6 ' ' 20 76 _NC FBBAAL ITJgusl L O TEST=TROE-= NC_FB_A_UCS1 L 7 s
— MAKE = ' ' MERE, _TEST= — —
PuR_CTL1 | -
X _ FB A ICS1 L — NC_FB_A LCS1_L
NC_GPU_GPIO, :14 T — NMACKEE}EIPS'E:GTII’Q(IJEC:) 14 e ee e e NMCEZKEJSA L:TRCUSE NO_TEST=TRUE — el
Config Straps
Physical o w0 PU_I2CH_SCL — _GPU_I2CH_SCL w0 o
. N N 3 N 3 N 3 : . MARE_BASE=TRUE NO_TEST=TRUE —
Strapping Pin Strapping Bit 3 Strapping Bit 2 Strapping Bit 1 Strapping Bit 0 4 0 NC_GPU T2CH SDA — NC GPU I2CH SDA o o1 e NC_LVDS_EG B CLK_P — NC_LVDS EG B CLK P oo
PP3V3_SO0GPU 41 FB 0 BAR SIZE SMB_ALT ADDR GA_DEVICE MARE_BASE=TRUE NO_TEST=TRUE — o - - o MAKE_BASE=TRUE -
84 82 81 80 79 74 72 7 6 ROM_SO XCLK_417 ,_0_BAR_ _ALT_J VGA_DEV s NC BHASEE—TRUE B_CLK N — NC_LVDS_EG_B_CLK_N .
I2Cs ties into SMBus connection page MAKRE -
omMIT NO STUFF| NO STUFF ROM_SCLK PCI_DEVID[4] SUB_VENDOR SLOT_CLK_CFG PEX_PLL_EN_TERM (1205 roquires pullups even if mot used) 9o o1 00 __NC L}\BIA%E EG A_DATA P<%§ oremg=—NC_LVDS_EG_A_DATA_P<3> w
Rg7glz1 %83819(1 Fi?jéfl(l ROM_ST RAMCFG[3] RAMCFG[2] RAMCFG[1] RAMCFG[0] 9o 01 50 __ NC_LVDS_EG_A_DATA_ N<3> — NC_LVDS_EG_A_DATA_N<3> w0 o
. . . ,_BASE=TRU! NO_TEST=TRUE —
D%IF/‘IE‘Z’% D}ﬂ/‘lé‘z’ D%ﬂ/‘lé‘z’% STRAP 2 PCI_DEVID[3] PCI_DEVID[2] PCI_DEVID[1] PCI_DEVID[O] 98 81 80 NC LQQQE ERG B DATA P<3§ — — NC LVDS EG B DATA P<3> g0 afss
102, 102, 102, STRAP 1 3GIO_PADCFG[3] 3GIO_PADCFG[2] 3GIO_PADCFG[1] 3GIO_PADCFG[0] vow oo NC LVDS EG_B_DATA N<3> __ NC LVDS EG B DATA N<3> s s
._BASE=TRU NO_TEST=TRUE — o8
o GPU ROM SI | STRAP 0 USER[3] USER[2] USER[1] USER[0]
»» cm-GPU_ROM_SO
»» (- GPU_ROM_SCLK
G96 MIOA DE and MIOA D<9..0> are used as Debug Port.
Strap S1/S2 Bit[3:0] PU/PD Rval Strap S1/S2 Bit[3:0] PU/PD Rval PCI_DEVID[4:0]=0x14
(;:ISI;OSI 0 0000 PD 5k 8 1000 PU 5k w0 7 NC_GPU DgguA CLKOUT_P e NC_GPU_MIOA_CLKOUT_P ., 4
45.3K 1 0001 PD 10k 9 1001 PU 10k w7 NC_GPU _MIOA CLKOUT N — NC_GPU_MIOA_CLKOUT N .,
1/1%w 2 0010 PD 15k (HYN 256) A 1010 PU 15k E_BA; =TRU! NO_TEST=TRUE —
uFLE 3 0011 PD 20k (SAM 256) B 1011 PU 20k 80 79 %@H_CTL3 o = NC_GPU_MIOA_CTL3 73 80
2 ) =
4 0100 PD 25k (SAM 512) C 1100 PU 25k 50 75 6 TP GPU MIOA DE __ TP GPU MIOA DE 79 50
5 0101 PD 30k D 1101 PU 30k MAKE BAEE—TR E —_
6 0110 PD 35k (HYN 512) E 1110 PU 35k 706 TP_GPU MIOA D<9..0> — GPU _MIOA _D<9..0>
“fiARE BASE=TRUE— =
7 0111 PD 45k F 1111 PU 45k w7 NC_GPU MIOA CLKIN — NC_GPU_MIOA_CLKIN 15 00
E_BA] =TRI NO_TEST=TRUE —
882 81 0 7e TR T e PE3V3_JO0GEU NC_GPU MIOA D<14..10>_ — GPU_MIOA D<14..10> e
“MERE_BASE=TRUE~ . NO_TEST=TRUE —
w0 7 NC_GPU_MIOA HSYNC — NC_GPU_MIOA_HSYNC 20 80
N N N PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION “MARE_BASE=TRUE NO_TEST=TRUE —
R8701°] R8703"| R8705 w0 79 NC_GPU MIOA VSYNC — NC_GPU_MIOA_VSYNC 2 80
45. 31K§ 34.8K 10152 11450353 1 RES,MTL FILM,1/16W,24.9K,1,0402,SMD,LF R8708 VRAM_512_SAMSUNG TMARE_BASE=TRUE NO_TEST-TRUE —
I‘%IF/‘%%%, nlnéig‘g I‘%IF/‘%%%, 11450368 1 RES,MTL FILM,1/16W,35.7K,1,0402,SMD,LF R8708 VRAM_512_HYNIX 50 79 NC SPBII{ Mgg‘? CLKIN NG TEST=TRE — NC_GPU_MIOB_CLKIN 79 80
2 402, 2 MARE_BASE= E X = —
11450343 1 RES,MTL FILM,1/16W,20.0K,1,0402,SMD,LF R8708 VRAM_256_SAMSUNG 50 70 NC. SPB[I{ D{ESUB CLKOUT_P NO—TEST=TRUE-= NC_GPU_MIOB_CLKOUT P ., 4
GPU_STRAP<0> _BASE= _TEST=
D d 11450331 1 RES,MTL FILM,1/16W,15.0K,1,0402,SMD,LF R8708 VRAM_256_HYNIX 50 79 NC GPU MIOB CLKOUT_N O TEST= RO NC_GPU_MIOB_CLKOUT N . &
7@ GPU_STRAP<1> v NC_GPU_MIOB_CTL3 - — NC_GPU_MIOB_CTL3 1o a0
MAKE, BASF =TRUE NO_TEST=TRUE —
»@—GRPU_STRAP<2> w0 7» NC_GPU MIOB_DE - — NC_GPU_MIOB_DE 25 80
TMARE_BASE=TRUE _ NO_TEST=TRUE —
NO STUFE| NO STUFE) NO STUEFE . NC_GPU _MIOB_D<14..0> yo ® — GPU_MIOB_D<14..0>
R8702°| R8704 R8706 “MARE_BASE=TRUE _ = =
oK% 585193 3030 3 3 39 4%, PP3V3_SO o e AR LRy = o M LOB_VSYNC e
BEE R s 7 NC_GPU_MIOB HSYNC — NC_GPU_MIOB_HSYNC 79 80
E_BA] =TRU: N TEST=TRUE —
8182 81 8079 74 72 7 ¢ EP3V3 _SOGPU g = )
R8‘;75721 R84;757%1 Unused Clocks
.7K .
1/18% 1/18% 4o 50 7» _GPU_CLK27M_SS
MF-LF MF-LF
102 102 64 82 81 80 79 74 72 7 s PP3V3_SO0GPU o ;s _GPU_XTALOUTBUFF
2 2 GPU_SS_INT
R8796'R8797" R8780" R8781'
84 81 80 2.2K 2.2K 10K 1%52
o o soqgry DP_EG_DDC_DATA R T sy sy
PP3V3_SOGPU 402 402 402, 402,
8482 8180 79 74 72 7 6 s 15 s (rry-DP_IG_DDC_CLK 2 2 NO STUFF
DP_CA DET_EG FET w0 0 SMC_GFX_OVERTEMP_RJL R8798 o LAAA, 2 SMC_GFX_OVERTEMBnL. .,
DP_CA_DET_EG_|FE Q8742 o1 10 s¢gry-DP_IG DDC DATA ‘ 5% 1/16W MF-LF 402
R8742 SOD-VESM-HF 50 79 SMC_GFX_THROTTLE_R L R8799 o LAAN 2oy SHC—GEX_THROTTIRmT. ., =
100K ~ SSM3K15FV EG_LCD_PWR_EN oD 79 w0 o7
b3, = EG_BKLT_EN oDy 75 w0 o
« _EG_DP_CA_DET w T3Ta _ pP ca DET am s s w0 FBVDD_ALTVO oD 7+ 50 56
N O
FB_VREF_ UNTERM oD 7 70 7> s SYNC_MASTER=K17 REF sym=06/15/200
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Page Notes

Power aliases required by this page:

- =PP1V8_GPU_IFPX

- =PP3V3_GPU_IFPCD_IOVDD

Sum of peak currents: 240mA

727 PP1V8 GPUIFPX

signal aliases required by this page:

(NONE)

BOM options provided by this page:
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LVDS Transmitter Termination

All emulated LVDS outputs require this termination
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*L9701, D9701, C9796, C9797, C9799, C9712 AND C9713 SHOULD ALL BE PLACED NEAR EACHOTHER.
*PPVOUT_SO_LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSIBLE.
* LVDS_IG_BKL_PWM SHOULD BE AWAY FROM BOOST CIRCUIT
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CPU Signal Constraints

PHYSICAL_RULE_SET LAYER

ALLOW_ROUTE
ER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP

CPU Net Properties

Most CPU signals with impedance requirements are 50-ohm single-ended.
Some signals require 27.4-ohm single-ended impedance.

SOURCE: Calpella SFF

PCI-Express

DG (DG-407364_vl1.5),

Section 2.8

ON LAY]
CPU_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
CPU_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
CPU_27P4S * =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 7 MIL 7 MIL
NOTE: 7 mil gap is for VCCSense pair, which Intel says to route with 7 mil spacing without specifying a target impedance.
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
CPU_AGTL w =STANDARD ? CPU_AGTL TOP, BOTTOM =2x_DIELECTRIC ?
CPU_8MIL w 8 MIL ?
CPU_COMP * 20 MIL ?
CPU_ITP * =2:1_SPACING ?
CPU_VCCSENSE * 25 MIL ?

SOURCE: Calpella SFF

DG (DG-407364_vl1.5),

Section 2.1 and Table 4-184.

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
PCIE_85D * =85_OHM_DIFF | =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF
CLK_PCIE_90D * =90_OHM_DIFF =90_OHM DIFF =90_OHM DIFF =90_OHM_DIFF =90_0HM_DIFF =90_0HM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
PCIE w =3X_DIELECTRIC ? PCIE TOP, BOTTOM =4X_DIELECTRIC ?
CLK_PCIE w 20 MIL ?

NET_TYPE
ELECTRICAL_ CONSTRAINT SET PHYSICAL SPACING

CO—DMI_s2) PCTIE_85D PCTE DMI_S2N_ P<3:0>
CO—DMI_s2N PCIE_85D PCTE DMI_S2N_N<3:0>
CO—DuI_N2S PCTIE_85D PCTE DMI_N2S P<3:0>
[CO—DuI_N2S PCIE_85D PCTE DMI_N2S_N<3:0>
[CO—ERL_DATA PCTE_85D PCIE FDI_DATA P<7:0>
[CO—ERI_DATA PCTIE_85D PCTE FDI_DATA N<7:0>
[— CPU_50S CPU_AGTL FDI_FSYNC<1..0>
[— CPU_50S CPU_AGTL FDI_LSYNC<1..0

[ — CPU_50S CPU_AGTL. FDI_INT

O CRU_BECT CPU_50S PCIE CPU_PECI
[CO—ESB_CPURST L CPU_50S CPU_AGTT. FSB_CPURST_L
CO—RM_SYNC CPU_50S CPU_AGTT. PM_SYNC
[CO—BM_MEM_PWRGD CPU_50S CPU_AGTT. PM_MEM_PWRGD
[CO—CRU_VTT _S0_PGOOD CPU_50S CPU_AGTT. CPUVTTSO_PGOOD
[CO—XDR_XPU_PWRGOOD CPU_50S CPU_ITP XDP__CPUPWRGD
[CO—XDPR_BDRESET T CPU_50S CPU_ITP XDP_DBRESET L
[O—XDR_PRDY I CPU_50S CPU_ITP XDP_PRDY_TL,
[CO—XDR_BREQ 1 CPU_50S CPU_ITP XDP_PREQ_L

[ — CPU_50S CPU_AGTT. PM_EXT_TS_L<0>
[— CPU_50S CPU_AGTT. PM_EXT TS _L<1>
[CO—CRU_SM_RCOMP CPU_27P4S CPU_COMP CPU_SM_RCOMPO
[CO—CRU_SM_RCOMP CPU_27P4S CPU_COMP CPU_SM_RCOMP1
[CO—CRU_SM_RCOMP CPU_27P4S CPU_COMP CPU_SM_RCOMP2
CO—CRUCEG CPU_50S CPU_ITP CPU_CFG<17..0>
[ CRU _CATERR L CPU_50S CPU_AGTT. CPU_CATERR_L

[— CPU_50S CPU_AGTT. TP_CPU_VTT SELECT
[ CRU_PROCHOT I CPU_50S CPU_AGTT. CPU_PROCHOT_TL
[CO—CRU_PWRGD CPU_50S CPU_AGTT. CPU_PWRGD
[CO—BM_THRMTRIP I CPU_50S CPU_8MTT. PM_THRMTRIP_TL
[CO—ESB_CLK CPU CLK_PCIE_90D | CIK PCIE FSB_CLK133M_CPU_P
[CO—ESB_CLK _CPU CLK_PCIE_90D | CIK PCIE FSB_CLK133M_CPU_N
[CO—ESB_CLK_ITP CLK_PCTIE_90D | CLK PCTE FSB_CLK133M ITP P
[CO—ESB_CIK ITP CLK_PCTIE_90D | CLK _PCTE FSB_CLK133M ITP_N
[CO—RCIE CLKI00M CPU CLK_PCTIE_90D | CLK PCTE PCIE_CLK100M _CPU_P
[CO—RCIE CLKI00M CPU CLK_PCIE_90D | CIK PCIE PCIE CLK100M CPU N
[— CPU_55S CPU_8MTT. CPU_PST_L
[CO—BM_DRRSLPVR CPU_50S CPU_AGTT. PM_DPRSLPVR

[ — CPU_27P4S CPU_COMP CPU_PEG_COMP

[ — CPU_27P4S CPU_COMP CPU_PEG_RBIAS
CO—Ceu_comp CPU_27P4S CPU_COMP CPU_COMP3
[CO—CRu_coMp CPU_27P4S CPU_COMP CPU_COMP2
[CO—CRu_coMp CPU_27P4S CPU_COMP CPU_COMP1
[CO—CRu_coMp CPU_27P4S CPU_COMP CPU_COMPO

[— DP_TDT CPU_50S CPU_ITP XDP_TDI

[CO—XDRR_TDO CPU_50S CPU_ITP XDP_TDO

[CO—XDR_TMS CPU_50S CPU_ITP XDP_TMS

[CO—XDRR_ICK CPU_50S CPU_ITP XDP_TCK
[CO—XDR_TRST I CPU_50S CPU_ITP XDP_TRST_L
[CO—XDP_EPM_L CPU_50S CPU_ITP XDP_BPM L<6..0>
[CO—XDR_BRM L CPU_50S CPU_ITP XDP_BPM_L<7>

[ — (ESB_CPURST T.) CPU_508 CPU_ITP XDP_CPURST_L

[— CPU_55S CPU_8MTL CPU_VID<6..0>

[— CPU_50S CPU_AGTT. CPUIMVP_ IMON
[CO—CRU_VCCSENSE CPU_27P4S cpu_vecsenNsk | CPU_VCCSENSE_P
[ CRU_VCCSENSE CPU_27P4S cpu_vecsenNsk | CPU_VCCSENSE_N
[ —CRU_VCCSENSE CPU_27P4S cpu_vecsensk | CPU_VTTSENSE_P
[CO—CRU_VCCSENSE CPU_27P4S cpu_vecsenNsy | CPU_VTTSENSE N
[ CRU_VCCSENSE CPU_27P4S cpu_vecseNSE | GFX VSENSE P
[CO—CRU_VCCSENSE CPU_27P4S cpu_vecseNSE | GFX VSENSE N

[— CPU_55S CPU_8MTL GFX _VID<6..0>
[CO—BM_DRRSLPVR CPU_50S CPU_AGTT. GFX_DPRSLPVR

[— CPU_50S CPU_AGTT. GFX VR _EN

[— CPU_50S CPU_AGTT. GFXIMVP_TIMON

[ BCTE_85D BCIE PEG_R2D_P<15..0>
= BCTE_85D BCIE PEG_R2D_N<15..0>
[O—BEG_R2D PCTE_85D PCIE PEG_R2D_C_P<15..0>
[— PCTE_85D PCIE PEG_R2D_C_N<15..0>
[CO—REG_D2R PCTE_85D PCIE PEG_D2R_P<15..0>
[— PCTE_85D PCIE PEG_D2R_N<15..0>
[— PCTE_85D PCIE PEG_D2R_C_P<15..0>
= BCTE_85D BCIE PEG_D2R_C_N<15..0>

10 46 63

10 20 25

10 20 46

10 17

10 17

12 15 68

12 15 68
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. .
Memory Bus Constraints Memory Net Properties
ALLOW ROUTE NET_TYPE
PHYSICAL_RULE_SET LAYER ON LAYER? MINIMUM LINE WIDTH MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAP ELECTRICAL CONSTRAINT SET PHYSICAL SPACING
MEM_37S * =37_OHM_SE =37_OHM_SE =37_OHM_SE =37_OHM_SE =STANDARD =STANDARD BN 2 LK e 220 [ MEM A CLK P<5..0>
— L2 - L« .- 1 2
MEM_40S * =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =STANDARD =STANDARD CO—MEM A_CILK MEM_72D MEM_CLK MEM A CLK N<5..0> 11 28
MEM_72D * =72_OHM_DIFF =72_OHM DIFF =72_OHM DIFF =72_OHM DIFF =72_OHM_DIFF =72_OHM_DIFF [CO—MEM_A_CNTI MEM_37S MEM_CTRI. MEM_A_CKE<3..0> 11 28
O MEM A_CNTI MEM_37S MEM_CTRL MEM A CS _I.<3..0> 1 28
MEM_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD MEM A CNTI MEM 378 [ MEM A ODT<3..0>
[ LA ( L L A 1 2
* - = = = = =
MEM_85D 85_OHM_DIFF 85_OHM_DIFF 85_OHM_DIFF 85_OHM_DIFF 85_OHM_DIFF 85_OHM_DIFF MEM_2_cvp MEM_408 yEM_cup MEM_A_A<15..0> e
O MEM_A_CMD MEM_40S MEM_CMD MEM A BA<2..0> 11 28
SPACING RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT O MEM A_CMD MEM_40S MEM_CMD MEM A RAS_L 1 28 D
. N CO—MEM A CMD MEM_40S MEM_CMD MEM A CAS_L 11 28
MEM_CLK2MEM =4:1_SPACING ? [O—MEw 2 _cMp MEM_40S MEM_CMD MEM_A WE_L 1 28
* =3: 2
MEM_CTRL2CTRL 3:1_SPACING ? [CO—MEM_A_DQ_BYTEQ MEM_50§ MEM_DATA MEM A _DO<7..0> 1 29
MEM_CTRL2MEM * =2.5:1_SPACING ? [CO—MEM_A_DQ _BYTEL MEM_50S MEM_DATA MEM A _DQ<15..8> 11 29
MEM_CMD2CMD - =1.5:1 SPACT 2 [CO—MEM_A_DQ_BYTE2 MEM_50S MEM_DATA MEM A _DQ<23..16> 11 29
L_Ci Ci =1.5:1_SPACING ? O MEM_A_DQ_BYTE3 MEM_50§ MEM_DATA MEM_A_DQ<31..24> 11 29
MEM_CMD2MEM * =3:1_SPACING ? [CO—MEM A _DQ BYTE4 MEM_50S MEM_DATA MEM_A_DO<39..32> 11 28 29
MEM_DATA2DATA - =1.5:1 SPACT 2 [CO—MEM_A_DQ_BYTES MEM_50S MEM_DATA MEM A _DQ<47..40> 11 29
] =1.5:1_SPACING ? O MEM_A_DQ_BYTEG MEM_50§ MEM_DATA MEM_A_DQ<55..48> 1 29
MEM_DATA2MEM * =3:1_SPACING ? O MEM A _DQ BYTE?Z MEM_50S MEM_DATA MEM_A_DQ<63..56> 11 29
MEM_DQS2MEM * =3:1_SPACING ? [CO—MEM_A_DQ BYTEQ MEM_50S MEM_DATA MEM_A_DM<O0> 11 28 29
MEM 20THER * 25 MIL: ? [CO—MEM_A_DQ_BYTE] MEM_50S MEM_DATA MEM A DM<1> 1 29 —_—
20 ° - [CO—MEM_A_DQ_BYTE2 MEM_50S MEM_DATA MEM_A_DM<2> 11 20
. . [CO—MEM_A_DQ BYTE3 MEM_50S MEM_DATA MEM_A_DM<3> 11 20
Memory Bus Spacing Group Assignments [ _umM_A no nvTee uEM 508 wEM_paTA MEM_A_DM<4> -
[CO—MEM_A_DQ BYTES MEM_50S MEM_DATA MEM A DM<5> 1 2
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET MF‘MihinOiRV'T‘F‘S MF‘Mirnﬂ': MF‘Min oA MEM_A_DM<6>
[— A _DQ | - L] 1 2
MEM_CLK MEM_CLK * MEM_CLK2MEM MEM_CMD MEM_CLK * MEM_CMD2MEM [CO—MEM_A_DQ BYTE7 MEM_50S MEM_DATA MEM_A_DM<7> 129
MEM_CLK MEM_CTRL * MEM_CLK2MEM MEM_CMD MEM_CTRL * MEM_CMD2MEM [CO—MEM A _DOSOQ MEM_85D MEM_DQS MEM_A_DQOS_P<0> 11 28 29
[CO—MEM A_DQSO MEM_85D MEM_DQS MEM_A_DQS_N<O0> 11 28 29
MEM_CLK MEM_CMD * MEM_CLK2MEM MEM_CMD MEM_CMD * MEM_CMD2CMD MEM A DOS1 MEM 85D MEM Dos MEM A DOS P<1>
[— LA L L] 1 2
MEM_CLK MEM_DATA * MEM_CLK2MEM MEM_CMD MEM_DATA * MEM_CMD2MEM [CO—MEM A _DOS1 MEM_85D MEM_DQS MEM_A_DQOS_N<1> 129
CoO—MEM DQS2 MEM_85D MEM_DQS MEM A DQOS_ P<2> 129
MEM_CLK MEM_DQS * MEM_CLK2MEM MEM_CMD MEM_DQS * MEM_CMD2MEM MEM A DOS2 MEM 85D MEM Dos MEM A DOS N<2>
[— = L L] 1 2
[CO—MEM_A_DOS3 MEM_85D MEM_DQS MEM_A_DQS_P<3> oo C
NET_SPACING_TYPEl | NET_SPACING_TYPE2 AREA_TYPE | SPACING_RULE_SET NET_SPACING_TYPEl | NET_SPACING_TYPE2 AREA_TYPE | SPACING_RULE_SET O MEM_A_DOS3 MEM_85D MEM_DQS MEM A _DQOS_N<3> 11 20
CoO—MEM DQSs4 MEM_85D MEM_DQS MEM A DOS_ P<4> 129
MEM_CTRL MEM_CLK * MEM_CTRL2MEM MEM_DATA MEM_CLK * MEM_DATA2MEM MEM A DOS4 MEM 850 MEM Dos MEM A DOS N<4>
[ = L L] A ] 1 2
MEM_CTRL MEM_CTRL * MEM_CTRL2CTRL MEM_DATA MEM_CTRL * MEM_DATA2MEM [CO—MEM A _DOSS MEM_85D MEM_DQS MEM_A_DQS_P<5> 129
[CO—MEM A _DOSS MEM_85D MEM_DQS MEM_A_DQOS_N<5> 12 29
MEM_CTRL MEM_CMD * MEM_CTRL2MEM MEM_DATA MEM_CMD * MEM_DATA2MEM MEM A DOSE MEM o0 MEM Dos MEM A DOS P<6>
[ = L L] 1 2
MEM_CTRL MEM_DATA * MEM_CTRL2MEM MEM_DATA MEM_DATA * MEM_DATA2DATA [CO—MEM A _DOS6 MEM_85D MEM_DQS MEM_A_DQOS_N<6> 129
[CO—MEM A_DQS7 MEM_85D MEM_DQS MEM_A_DQS_P<7> 11 20
MEM_CTRL MEM_DQS * MEM_CTRL2MEM MEM_DATA MEM_DQS * MEM_DATA2MEM MEM A DOST MEM foD MEM Dos MEM A DOS N<7>
[— LA ] L L] 1 2
O MEM B CIK MEM_72D MEM_CLK MEM _B_CLK P<5..0> 1 30
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET MF‘M7R7(‘TK MF‘M7 ' MF‘Mit‘TK MEM B CLK N<5 o>
[ — LB - L« .- 1 30
MEM_DQS MEM_CLK * MEM_DQS2MEM MEM_CLK * * MEM_20THER MEM B CNTL MEM 378 MEM TR MEM B CKE<3..0>
[ — S - L . . 1 30 _—
MEM_DQS MEM_CTRL * MEM_DQS2MEM MEM_CTRL * * MEM_20THER O MEM B _CNTI MEM_37S MEM_CTRT MEM_B_CS_L<3..0> 1 30
O MEM B _CNTI MEM_37S MEM_CTRI. MEM_B_ODT<3..0> 1 30
MEM_DQS MEM_CMD * MEM_DQS2MEM MEM_CMD * * MEM_20THER == = =
O MEM_B_CMD MEM_40S MEM_CMD MEM_B_A<15..0> 1 30
MEM_DQS MEM_DATA * MEM_DQS2MEM MEM_DATA * * MEM_20THER MEM B cuD BN 40s M CMD MEM B BA<2..0>
[— LB L ¢ .- 1 30
MEM_DQS MEM_DQS * MEM_DQS2MEM MEM_DQS * * MEM_20THER CO—MEM_B_CMD MEM_40S MEM_CMD MEM B _RAS_L 12 30
- MEM_B_CMD MEM_40S MEM_CMD MEM B_CAS_L
Need to support MEM *-style wildcards! = oM B CuD \oa 405 N MEM B WE L e
DDR3: = =R = = woe
DQ/DM signals should be matched within 0.508mm of associated DQS pair. [CO—MEM_B_DQ_BVTEQ MEM_50§ MEM_DATA MEM_B_DQ<7..0> 1 20
DQS intra-pair matching should be within 0.127mm, no inter-pair matching requirement. O MEM B _DQ BYTE] MEM_50S MEM_DATA MEM B_DQ<15..8> 11 29
DQS to clock matching should be within [CLK-12.7mm] and [CLK+25.4mm]. O MEM B _DQ BYTE2 MEM_50S MEM_DATA MEM_B_DQ<23..16> 11 20
CLK intra-pair matching should be within 0.127mm, inter-pair matching should be within 0.508mm. O MEM B _DQ BYTE3 MEM_50S MEM_DATA MEM_B_DO<31..24> 11 29
CONTROL signals should be matched within [CLK-12.7mm] to [CLK+0.0mm] of CLK pairs. O MEM_B_DQ_BVTE4 MEM_50§ MEM_DATA MEM B_DQ<39..32> 11 29 30 B
A/BA/CMD signals should be matched within [CLK-12.7mm] to [CLK+12.7mm] of CLK pairs. [CO—MEM B _DQ_BYTES MEM_50S MEM_DATA MEM_B_DQ<47..40> 12
DQ/DQS/A/BA/cmd signal spacing is 4x dielectric, CLK is 5x dielectric. [CO—MEM B _DQ_BYTEG MEM_50§ MEM_DATA MEM_B_DOQ<55..48> 1o
Maximum length of any signal from die pad to SODIMM pad is 139.7mm, from procesor ball to SODIMM pad is 114.3mm. [CO—MEM B _DQ_BYTEZ MEM_50§ MEM_DATA MEM_B_DQ<63..56> 1 29
SOURCE: Calpella SFF Platform DG, Rev 1.5 (#407364), Section 2.2 [CO—MEM_B_DQ_BYTEQ MEM_50§ MEM_DATA MEM B_DM<0> 11 29 30
[CO—MEM_B_DQ _BYTE] MEM_50S MEM_DATA MEM_B_DM<1> 11 20
O MEM B _DQ BYTE2 MEM_50S MEM_DATA MEM_B_DM<2> 11 20
[CO—MEM B _DQ BYTE3 MEM_50S MEM_DATA MEM_B_DM<3> 11 20
[CO—MEM_B_DQ BYTE4 MEM_50S MEM_DATA MEM_B_DM<4> 11 29
[CO—MEM B _DQ BYTES MEM_50S MEM_DATA MEM_B_DM<5> 11 20
O MEM B _DQ BYTEG MEM_50S MEM_DATA MEM_B_DM<6> 11 20
[CO—MEM_B_DQ BYTE7 MEM_50S MEM_DATA MEM_B_DM<7> 1 28
[ MEM B_DOSO MEM_85D MEM_DQS MEM B_DOS_P<0> 11 29 30 _—
[CO—MEM B _DQSO0 MEM_85D MEM_DQS MEM_B_DOQOS_N<0> 11 29 30
[CO—MEM B _DOS1 MEM_85D MEM_DQS MEM B _DOS_ P<1> 129
O MEM B _DOS1 MEM_85D MEM_DQS MEM B _DOS_ N<1> 129
O MEM B _DQS2 MEM_85D MEM_DQS MEM B_DOS_ P<2> 129
[CO—MEM_B_DQS2 MEM_85D MEM_DQS MEM B_DOS N<2> 129
[CO—MEM B DQOS3 MEM_85D MEM_DQS MEM_B_DQS_P<3> 11 20
O MEM B _DOS3 MEM_85D MEM_DQS MEM_B_DQOS_N<3> 12 29
[CO—MEM B _DOS4 MEM_85D MEM_DQS MEM_B_DQS_P<4> 11 29
O MEM B _DOS4 MEM_85D MEM_DQS MEM B_DOS_ N<4> 129
[CO—MEM B DQSS MEM_85D MEM_DQS MEM_B_DQS_P<5> 11 20
O MEM B _DOSS MEM_85D MEM_DQS MEM_B_DQOS_N<5> 11 29
[CO—MEM B _DQS6 MEM_85D MEM_DQS MEM_B_DQOS_P<6> 11 20
MEM_B_DQS6 MEM_85D MEM_DQS MEM_B_DQOS_N<6> p— —
= =5 = - n SYNC_MASTER=KL7 REF STnc Datz=oe/isrzood A
O MEM B_DOS7 MEM_85D MEM_DQS MEM_B_DQS_P<7> 1 29 e —— —
MEM_B_DQS7 MEM_85D MEM_DQS MEM_B_DQOS_N<7> .
[ _ = n Memory Constraints
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Digital Video Signal Constraints

PCH Net Properties

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
DP_85D * =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_0HM_DIFF =85_0HM_DIFF
LVDS_85D * =85_OHM_DIFF | =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
DISPLAYPORT w =3x_DIELECTRIC ? DISPLAYPORT TOP, BOTTOM =4x_DIELECTRIC ?
LVDS * =3x_DIELECTRIC ? LVDS TOP, BOTTOM =4x_DIELECTRIC ?

LVDS intra-pair matching should be 5 mils.

DisplayPort/TMDS intra-pair matching should be 5 ps.
DIsplayPort AUX CH intra-pair matching should be 5 ps.

Max length of LVDS/DisplayPort/TMDS traces:

SOURCE: MCP79 Interface DG (DG-03328-001_vOD),

Pairs should be within 100 mils of clock length.

12 inches.

SATA Interface Constraints

Sections 2.5.3 & 2.5.4.

Inter-pair matching should be within 150 ps.
No relationship to other signals.

USB 2.0

SOURCE: MCP79 Interface DG (DG-03328-001_vOD

Interface Constr

aints

), Section 2.7.1.

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATR NECK GAP
SATA_ 90D * =90_OHM_DIFF =90_OHM_ DIFF =90_OHM DIFF =90_OHM DIFF =90_0HM_DIFF =90_0HM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
SATA w =4x_DIELECTRIC ? SATA TOP, BOTTOM =3x_DIELECTRIC ?
SATA_ ICOMP * 8 MIL ?

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
PCH_USB_RBIAS w =STANDARD 8 MIL 8 MIL =STANDARD =STANDARD =STANDARD
USB_85D * =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_0HM_DIFF =85_0HM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
USB * =2x_DIELECTRIC ? USB TOP, BOTTOM =4x_DIELECTRIC ?

SOURCE: Calpella Platform Design Guide for Ibex Peak M (DG-398905-398905_v1.5),

Section 3.8

NET_TYPE
ELECTRICAL_ CONSTRAINT SET PHYSICAL SPACING

DP_ML DP_85D DISPLAYPORT | DP_TIG_ML_P<3..0>
DP_ML DP_85D DIsprAyporT | DP_IG_ML_N<3..0>
DP_AUX_CH DP_85D prspravporT | DP_IG _AUX CH P
DP_AUX_CH DP_85D DIsPrAYPoRT | DP_IG AUX CH N
LVDS TG A CLK LYDS_85D LYDS LVDS_IG A CLK P
LVDS_IG A CLK LYDS_85D LYDS LVDS_IG_A_CLK_N
LVDS TG A_DATA LYDS_85D LYDS LVDS_IG A DATA P<2..0>
LVDS TG A_DATA LYDS_85D LYDS LVDS_IG A DATA N<2..0>
LVDS TG A_DATA3 LYDS_85D LVDS NC LVDS IG A DATAP<3>
LVDS TG A_DATA3 LYDS_85D LVDS NC LVDS IG A DATAN<3>
LVDS_IG B CLK LYDS_85D LYDS TP_LVDS_IG_B_CLKP
LYDS_IG B _CLK LYDS_85D LYDS TP_LVDS_IG_B_CLKN
LVDS TG B DATA LYDS_85D LYDS LVDS_IG_B_DATA P<2..0>
LVDS TG B DATA LYDS_85D LYDS LVDS_IG _B_DATA N<2..0>
LVDS TG B DATA3 LYDS_85D LVDS NC LVDS IG B DATAP<3>
LVDS TG B _DATA3 LYDS_85D LYDS NC_LVDS_IG_B_DATAN<3>

s 18

s 18

a2

a2

a2

a2

a2

a2

SATA_HDD R2D SATA_90D SATA SATA_ HDD_R2D C_P
SATA_90D SATA SATA_HDD_R2D_C_N
SATA_90D SATA SATA_HDD_R2D_P
SATA_90D SATA SATA_HDD_R2D_N
SATA_HDD D2R SATA_90D SATA SATA_HDD_D2R_P
SATA_90D SATA SATA_HDD_D2R_N
SATA_90D SATA SATA_HDD_D2R _C_P
SATA_90D SATA SATA_HDD_D2R_C_N
SATA_ODD _R2D SATA_90D SATA SATA_ODD_R2D _C_P
SATA_90D SATA SATA_ODD_R2D_C_N
SATA_90D SATA SATA_ODD_R2D_P
SATA_90D SATA SATA_ODD_R2D_N
SATA_QODD _D2R SATA_90D SATA SATA_ODD_D2R_P
SATA_90D SATA SATA_ODD_D2R_N
SATA_90D SATA SATA_ODD_D2R_C_P
SATA_90D SATA SATA_ODD_D2R_C_N
SATA_HDD_R2D SATA_90D SATA SATA_ HDD_R2D_RDRV_IN_P
- SATA 90D saTa SATA_HDD_R2D_RDRV_IN_N
SATA_90D SATA SATA_ HDD_R2D_RDRV_OUT P
SATA_90D SaTa SATA_HDD_R2D_RDRV_OUT_N
SATA_HDD D2R SATA_90D SATA SATA_HDD_D2R_RDRV_IN P ,,
SATA_90D SATA SATA_ HDD_D2R_RDRV_IN_N
SATA_90D SaTa SATA_HDD_D2R_RDRV_OUT_P
SATA_90D SATA SATA_HDD_D2R_RDRV_OUT N

PCH_SATA TCOMP

SATA_TCOMP

PCH_SATAICOMP

USB_HUB]1_UP USB_85D USB USB_HUB1_UP_P
USB_85D USB USB_HUB1_UP_N
USB_HUB2_UP USB_85D USB USB_HUB2_UP_P
USB_85D USB USB_HUB2_UP_N
USB_EXTA USB_85D USB USB_EXTA_P
USB_85D USB USB_EXTA_N
USB_EXTB USB_85D USB USB_EXTB_P
USB_85D USB USB_EXTB_N
USB_EXTC USB_85D USB USB_EXTC_P
USB_85D USB USB_EXTC_N
USB_EXTD USB_85D USB USB_EXTD_P
USB_85D USB USB_EXTD_N
USB_MTINT USB_85D USB USB_MINI_P
USB_85D USB USB_MINI_N
USB_WM USB_85D USB USB_WM_P
USB_85D USB USB_WM_N
USB_CAMERA USB_85D USB USB_CAMERA_CONN_P
USB_85D USB USB_CAMERA CONN_N
USB_BT USB_85D USB USB_BT_P
USB_85D USB USB_BT_N
USB_TPAD USB_85D USB USB_TPAD_P
USB_85D USB USB_TPAD_N
USB_TR USB_85D USB USB_IR_P
USB_85D USB USB_IR_N
USB_SDCARD USB_85D USB USB_SDCARD_P
USB_85D USB USB_SDCARD_N
LISB_BRCRYPT USB_85D USB USB_BRCRYPT_P
USB_85D USB USB_BRCRYPT_ N

PCH_USB _RBTAS

PCH_USB_RBTA

PCH

USB_RBIAS

CLK_PCTIE 90D | CLK PCTE

PCIE_CLK100M PCH P

PCH _CLK100M PCH

CLK_PCTIE 90D | CLK PCTE

PCIE_CLK100M PCH_N

CLK_PCTE_90D | CLK _PCTE FSB_CLK133M _PCH_P
CLK_PCIE_90D | CIK PCIE FSB_CLK133M _PCH N
CLK_PCTE_90D | CLK _PCTE PCH_CLK96M_DOT_P
CLK_PCIE_90D | CIK PCIE PCH_CLK96M_DOT_N
PCH_CLK100M SATA CLK_PCTE_90D | CLK _PCTE PCH_CLK100M_SATA P
PCH_CLK100M SATA CLK_PCIE_90D | CIK PCIE PCH_CLK100M_SATA N
CPU_50S CIK_PCTIE PCH_CLK14P3M_REFCLK
CPU_50S CLK_PCIE PCH _CLK33M PCIIN

GFX_CLK_DPLLSS

CLK_PCTIE 90D | CLK PCTE

GFX_CLK120M_DPLLSS_P

GFX_CLK_DPLLSS

CLK_PCTIE 90D | CLK PCTE

GFX CLK120M DPLLSS_N

000000000000 0 00000000000000000000000000000 000000000000000000000000 000000000000 0000

p—
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—
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LPC Bus Constraints

PCH Net Properties

SOURCE: Calp

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
LPC_508 * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
CLK_LPC_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
LPC * 6 MIL ?
CLK_LPC * 8 MIL ?

ella Platform Design Guide for I

bex Peak M (DG-398905-398905_v1.5), Section 3.15

SMBus Interface Constraints

SMB

=2x_DIELECTRIC

?

HD Audio

Interface Constraints

PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
SMB_508 * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

SOURCE: Calp

ella Platform Design Guide for I

SIO Signal Constraints

bex Peak M (DG-398905-398905_vl1l.5),

PHYSICAL_RULE_SET LAYER AELOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
HDA_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
HDA w =2x_DIELECTRIC ?

Section 3.15

CLK_SLOW

8 MIL

?

SPI Interface Constraint

S

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
CLK_SLOW_55S * =55 _OHM_SE =55 _OHM_SE =55 _OHM_SE =55 _OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
SPI_558 * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
SPI w 8 MIL ?

NET_TYPE
ELECTRICAL_ CONSTRAINT SET PHYSICAL SPACING

CO—Lec an LPC_50S LEC LPC_AD<3..0>
[CO—LEBC_FRAME T, LPC_50S LPC LPC_FRAME_TL

[ LBC_RESET T, LPC_50S LPC LPCPLUS_RESET L
[CO—MCR_LPC_CLKOQ CLK_LPC 508 | CIK LPC LPC_CLK33M_SMC_R
[— CLK_LPC 508 | CIK LPC LPC_CLK33M_SMC

[ CLK_LPC 508 | CIK LPC LPC_CLK33M LPCPLUS
[CO—SMBUS_PCH CLK SMB_50S SMB SMBUS_PCH_CLK
[CO—SMBUS_BCH DATA SMB_50S SMB SMBUS_PCH_DATA
[CO—SMBUS_BCH 0 CILK SMB_50S SMB SML_PCH_0_CLK
[CO—SMBUS_BCH 0 _DATA SMB_50S SMB SML_PCH_O0_DATA
[CO—SMBUS PCH 1 CIK SMB_50S SMB SML_PCH_1_CLK
[CO—SMBUS_PCH_1_DATA SMB_50S SMB SML._PCH_1_ DATA
[CO—HDRA_BIT CIK HDA_50S HDA HDA BIT CLK

[— HDA_50S HDA HDA_BIT CLK_R
[CO—Hpa_syne HDA_50S HDA HDA_SYNC

[— HDA_50S HDA HDA_ SYNC_R

[ HRA RST L HDA_50S HDA HDA_RST R L

[— HDA_50S HDA HDA_RST_L
[CO—HpA_SDINO HDA_50S HDA HDA_SDINO

[— HDA_50S HDA AUD_SDI_R
[CO—Hpa_snour HDA_50S HDA HDA_SDOUT

[— HDA_50S HDA HDA_SDOUT_R
[CO—BM_SUS _CLK CLK_SLOW 55S | CIK SLOW PM_CLK32K_SUSCLK
[CO—SBLCIK SPT_55S SPT SPI_CLK_R

[— SPT_558 SPT SPI_CLK

[CO—SBILMOST SPT_55S SPT SPI_MOSI R

[— SPT_55S SPT SPI_MOST
[CO—SRLMISO SPT_55S SPT SPI_MISO
CO—sBLCs0 SPT_55S SPT SPI _CSO0_ R L

fa— SPT_55§ SPT SPI_CSO_L

[ PCIE_85D PCIE PCIE_ENET_R2D_P
[ PCTIE_85D PCIE PCIE_ENET_ R2D_N
[CO—BCIE_ENET_R2D PCTIE_85D PCIE PCIE_ENET R2D_C_P
[ PCTIE_85D PCIE PCIE_ENET R2D_C_N
[CO—RCIE_ENET D2R PCTE_85D PCIE PCIE_ENET D2R P
[— PCTE_85D PCIE PCIE_ENET_ D2R N
[— PCTE_85D PCIE PCIE_ENET D2R_C_P
[— PCTE_85D PCIE PCIE_ENET D2R_C_N
[ PCTE_85D PCIE PCIE _AP_R2D P

[ PCTE_85D PCIE PCIE_AP_R2D N
[CO—RCIE_AP_R2D PCTE_85D PCTE PCIE AP R2D _C P
D PCTE_85D PCTE PCIE AP R2D C N
[CO—RCIE AR D2R PCTE_85D PCIE PCIE AP _D2R P

[— PCTE_85D PCIE PCIE AP _D2R N

[— PCTE_85D PCIE PCIE _FW _R2D P

D PCTE_85D PCIE PCIE_FW_R2D N
[CO—BCIE_FU_R2D PCTE_85D PCIE PCIE_FW_R2D_C_P
D PCTE_85D PCTE PCIE FW R2D C N
[CO—BCIE FW D2R PCTIE_85D PCIE PCIE_FW_D2R P

" PCTE_85D PCIE PCIE_FW_D2R N

f— PCTE_85D PCTE PCIE FW D2R C P
[ PCTE_85D PCTE PCIE FW D2R C N
[CO—RCIE AR D2R PCTE_85D PCIE CONN_PCIE_AP D2R P
[— PCTE_85D PCIE CONN_PCIE AP _D2R N
[CO—RCIE AR R2D PCTE_85D PCIE CONN_PCIE_AP_ R2D P
[— PCTE_85D PCIE CONN_PCIE_AP_R2D_N
[CO—MCR_PEQ_REFCIK CLK_PCTE_90D | CLK_PCTE PEG_CLK100M P

[— CLK_PCIE_90D | CIK PCIE PEG_CLK100M N
[CO—RCIE CLKI00M ENET CLK_PCTIE_90D | CLK _PCTE PCIE_CLK100M_ENET_P
[— CLK_PCTIE_90D | CLK _PCTE PCIE_CLK100M_ENET N
[CO—MCR_PE1_REFCLK CLK_PCTIE_90D | CLK _PCTE PCIE_CLK100M _AP_P
[— CLK_PCTE_90D | CLK _PCTE PCIE_CLK100M AP N
[CO—MCR_PE2 REFCIK CLK_PCTIE_90D | CLK PCTE PCIE_CLK100M_FW_P
[— CLK_PCTIE_90D | CLK PCTE PCIE _CLK100M FW N
[CO—MCR_PE3 REFCIK CLK_PCTIE_90D | CLK _PCTE NC_PCIE_CLK100M EXCARD
[ — CLK_PCTE_90D | CLK _PCTE NC_PCIE_ CLK100M EXCARD
(==Y CPU_27P4S CPU_COMP PCH_VSS_NCTF<1>

=53 CPU_27P4S CPU_COMP PCH_VSS NCTF<2>
0 CPU_27P4S CPU_COMP PCH_VSS_NCTF<5>
= CPU_27P4S CPU_COMP TP_PCH_VSS_NCTF<7>
= CPU_27P4S CPU_COMP PCH_VSS_NCTF<9>
[z CPU_27P4S CPU_COMP PCH_VSS_NCTF<9>
[z CPU_27P4S CPU_COMP PCH _VSS_NCTF<11>

T CPU_27P4S CPU_COMP PCH _VSS_NCTF<12>
/> CPU_27P4S CPU_COMP PCH_VSS_NCTF<15>
D CPU_27P4S CPU_COMP PCH _VSS_NCTF<17>
D CPU_27P4S CPU_COMP PCH_VSS_NCTF<19>
[z CPU_27P4S CPU_COMP PCH _VSS_NCTF<21>
(e CPU_27P4S CPU_COMP PCH _VSS_NCTF<22>

—— CPU_27P4S CPU_COMP PCH_VSS_NCTF<25>
[z CPU_27P4S CPU_COMP PCH_VSS_NCTF<27>

3T CPU_27P4S CPU_COMP PCH_VSS_NCTF<29>

6 17 a5 47 87
6 17 a5 47 87

6 27 a7 87

19 27
27 a5

6 27 a7

17 25 26 28 30
88

17 25 26 28 30
58

17 a8

17 a8

17 a8

17 a8

17 58

17 37
17 37
17 37

17 37

17 33
17 33
617 33

617 33

17 39
17 39
17 39

17 39

17 74
17 74
17 37
17 37
17 33
17 33
17 39

17 39
P s
N 517

32 42 47 48 63

32 42 47 48 63

p— —
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CAESAR II (Ethernet) Constraints

Ethernet Net Properties

NET_TYPE
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
[ ENET_50S ENET__ BCM5764_CLK25M XTALT
[ ENET_50S ENET__ BCM5764_CLK25M XTALO
[ ENET_50S ENET__ ENET RESET L
[CO—ENET_MDT ENET_100D ENET_MDT ENET MDI_P<3..0>
[ ENET_100D ENET_MDT ENET MDI N<3..0>

ENET_MDI

*

0.6 MM

?

SOURCE: Broadcom 5764-DS04-RDS Page 38

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATR NECK GAP
ENET_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
ENET_3X * =3:1_SPACING ?
SOURCE: Broadcom 5764-DS04-RDS Page 38
CAESAR II (Ethernet PHY) Constraints
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATR NECK GAP
ENET_100D * =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

p—
SYNC MASTER=K17 REF

—
SYNC DéTE=06/15/200

Ethernet Constraints
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FireWire Interface Constraints

PHYSICAL_RULE_SET

LAYER

ALLOW_ROUTE
2

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

FireWire Net Properties

ON LAYER? MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAP
FW_110D * =110_onM DIFF| =110_OHM_DIFF =110_OHM_DIFF =110_OHM_DIFF =110_OHM_DIFF =110_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
FW_TP * =3:1_SPACING ?

NET_TYPE

ELECTRICAL_ CONSTRAINT SET PHYSICAL SPACING

[CO—EWL_RO_TPRA FW_110D FW_TP NC_FWO_TPAP
[CO—EW_R0_TPA FW_110D FW_TP NC_FWO_TPAN
O FEW_RQ_TRB FW_110D FW_TP NC_FWO_TPBP
[CO—FEW RO _TRB FW_110D FW_TP NC_FWO_TPBN
O FEW Rl _TRA FW_110D FW_TP FW_PORT1_TPA_ P
O FEW Rl _TRA FW_110D FW_TP FW_PORT1_TPA_ N
[CO—EWLB1_TPRB FW_110D FW_TP FW_PORT1_TPB P
O FEW Rl _TRB FW_110D FW_TP FW_PORT1_TPB_N

Port 2 Not Used

p—
SYNC MASTER=K17 REF
[P TITIE

—
SYNC DéTE=06/15/200

FireWire Constraints

(fs Apple Inc.
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4

PHYSICAL_RULE_SET

LAYER

ALLOW_ROUTE
ON LAYER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

SMC SMBus Net Properties

1TO1_DIFFPAIR

=STANDARD

=STANDARD

=STANDARD

=STANDARD

0.1 MM

0.1 MM

NET_TYPE
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
[CO—SMBUS_SMC_A_S3 SCL, SMB_50 SMB SMBUS_SMC_A_S3_SCL
[CO—SMBUS _SMC A S3 SDA SMB_50 SMB SMBUS_SMC_A_S3_SDA
[CO—SMBUS_SNMC_B_S0_SCI, SMB_50 SMB SMBUS_SMC_B_SO0_SCL
[CO—SMBUS _SMC B S0 _SDA SMB_50 SMB SMBUS_SMC_B_SO_SDA
[CO—SMBUS_SMC_0_S0_SCT, SMB_50 SMB SMBUS_SMC_0_SO_SCL
[CO—SMBUS_SMC_0_S0_SDA SMB_50 SMB SMBUS_SMC_0_SO_SDA
[CO—SMBUS_SMC BSA SCI SMB_50 SMB SMBUS_SMC_BSA_SCL
[CO—SMBUS_SMC_BSA SDA SMB_50 SMB SMBUS__SMC_BSA_SDA
[CO—SMBUS_SMC_MGMT SCL SMB_50 SMB SMBUS__SMC_MGMT_SCL
[CO—SMBUS_SMC_MGMT SDA SMB_50 SMB SMBUS__SMC__MGMT_SDA
.

SMBus Charger Net Properties

NET_TYPE
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
[CO—CHGR CST 1TQ1_DIFFPATR CHGR_CSI P
[— 1TQ1_DIFFPATR CHGR_CSI_N
[CO—CHGR CSO 1TQ1_DIFFPATR CHGR_CSO_P
[— 1TQ1_DIFFPATR CHGR_CSO_N

6 33 a5 a8 54

6 33 a5

as a8

a5 a8

a5 a8

a5 a8

51

51

51

51

a8 54

81

81

6 45 48 64 65

6 45 48 64 65

a5 a8

a5 a8

56

56

p—
SYNC MASTER=K17 REF

—
SYNC DéTE=06/15/200

SMC Constraints
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GDDR3 Frame Buffer Signal Constraints ;
g GDDR3 FB A/B Net Properties GDDR3 FB C/D Net Properties
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP W Tvee s
ELECTRI suvsTca - suvsTca -
GDDR3_40R55SE * =55_OHM_SE =40 _OHM_SE 0.095 MM 12.7 MM =STANDARD =STANDARD CTRICAL_CONSTRAINT SET o s ELECTRICAL_CONSTRAINT_SET o sraem
c GDDR3_80 GDDR3_C FB_A_ CLK_P<0> FB_B_CLK_P<0>
GDDR3_40SE * =40_onm_su =40_OHM_SE 0.095 MM =40_OHM_SE =STANDARD =STANDARD CoO—FBACLK DDR3_A0D DDR3_CTK e O—FBccx GDDR3_A0D GDDR3_CTX C 9 e 7e
76 77 DDR D DDR LK 76 78
= = [— GDDR3_80D GDDR3_CILK FB_A CLK_N<0> D G 380 G 3c FB_B_CLK_N<0>
GDDR3_80D * =85_OHM_DIFF =85_OHM DIFF 0.095 MM =85_OHM DIFF =85_OHM_DIFF =85_OHM_DIFF [CO—EB_B_CIK GDDR3_80D GDDR3_CILK FB_A_ CLK_P<1> 76 77 [O—EB_D_CLK GDDR3_80D. GDDR3_CLK FB_B_CLK_P<1> 76 78
[ GDDR3_80D GDDR3_CLK FB_A_CLK_N<1> 76 77 [ GDDR3_ 80D GDDR3_CLK FB_B_CLK N<1> 76 78
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [ — FB_AB_CMD GDDR3_40R55SE | GDDR3_CMD FB_A_MA<1 0> 76 77 [ FB_CD_CMD GDDR3_40R55SE | GDDR3 CMD FB_B_MA<1 0> 76 78
< .. 6> .
GDDR3 CLK . 2.5:1 SPACING > [CO—EB_AR CMD GDDR3_40RSSSE | GDDR3 CMD FB_A_MA<12..6 6 77 [—EB_CD_CMD GDDR3_40RS5SE | GDDR3_CMD FB_B_MA<12..6> 6 78
— — [O—EB 2B CMD GDDR3_40RS55SE | GDDR3 CMD FB_A BA<2..0> 76 77 [O—EB-Ch_cup GDDR3_40RS5SE | GDDR3_CMD FB_B_BA<2..0> 76 78
GDDR3_CMD * =2.5:1_SPACING ? [CO—EB_AB CMD GDDR3_40RS55SE | GDDR3 CMD FB A RAS L 76 77 [O—EBCD cMp GDDR3_40R55SE | GDDR3 CMD FB_B_RAS_L 76 78
FB_A
GDDR3_DATA . —2.5:1_SPACING 7 [O—EB 2B CMD GDDR3_40R55SE | GDDR3 CMD UCAS_L 76 77 [CO—EBCD cMD GDDR3_40R55SE | GDDR3 CMD FB_B UCAS_ L 76 78
[O—EB 2B CMD GDDR3_40R55SE | GDDR3 CMD FB A WE L 76 77 [O—EBCD cMp GDDR3_40R55SE | GDDR3 CMD FB_B WE_L 76 78
GDDR3_DQS * =2.5:1_SPACING ? [CO—EB_AB_CMD PD GDDR3_40R55SE | GDDR3 CMD FB_A UCKE 76 77 [O—EB-CD CcMD PD GDDR3_40R55SE | GDDR3 CMD FB_B_UCKE 76 78
. _ A A [ EBAB CMD PD GDDR3_40R55SE | GDDR3 CMD FB_A_LCKE 76 77 [—EB-_CD_Cup_PD GDDR3_40R55SE | GDDR3_CMD FB_B_LCKE 76 78
Digital Video Signal Constraints FB_AB_CS0Q GDDR3_40R55SE | GDDR3 CMD FB_A ILCSO_L 76 77 FB_CD_CS0 GDDR3_40R55SE | GDDR3_CMD FB_B_LCSO_L 76 7
= —AB_ = = [ZoD—FBCD = = o
ALLOW ROUTE [ EBAB CMD PD GDDR3_40R55SE | GDDR3_CMD FB_A_DRAM RST 76 77 [O—EB-CD _Cup_PD GDDR3_40R55SE | GDDR3_CMD FB_B_DRAM RST 6 78
PHYSICAL_RULE_SET LAYER ON LAYER? MINIMUM LINE WIDTH MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAP - - - = - - -
C G 40 G 3 C FB_A LMA<S5..2> FB_B_LMA<S5..2>
DP_85D * =85_oHM DIFF| =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF Oo—rkepan DDR3_40SE DDR3_CMD e [O—FBccu GDDR3_40SE GDDR3_CMD 5 e
- - - = - = [O—EB B CMD GDDR3_40SE GDDR3_CMD FB_A UMA<S5..2> 76 77 [O—EB_D_CMD GDDR3_40SE GDDR3_CMD. FB_B_UMA<S5..2> 76 78
LVDS_85D * = = HM_DIFF = HM_DIFF = HM_DIFF = =
— 85 OnM DIFE 85_oHM | 85_oHM | 85_OHM_ 85_OuM_DIFF 85_OHM_DIFF [CO—EB_A_WDOS0 GDDR3_40SE GDDR3_DQS FB_A_ WDOS<0> 76 77 [ —EB_C_WDOS0 GDDR3_40SE GDDR3_DQS FB_B_WDOS<0> 76 78
[O—EB_A WDOs1 GDDR3_40SE GDDR3_DQS FB_A_ WDOS<1> 76 77 [O—EB_C_WDOS1 GDDR3_40SE GDDR3_DQS FB_B_WDOS<1> 76 78
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [ — FB_A_WDQS2 GDDR3_40SE GDDR3_DQS FB_A WDOS<2> 76 77 [ FB_C_WDOS2 GDDR3_40SE GDDR3_DQS FB_B_WDQOS<2> 76 78
0S3 G 4 FB_A WDQS<3> FB_B_WDQS<3>
DISPLAYPORT * =3x_DIELECTRIC ? DISPLAYPORT | TOP,BOTTOM | =4x_ DIELECTRIC ? [O—FBAMD DDR3_40SE GDDR3_DOS Q e [O—FB-CWnos3 GDDR3_40SE GDOR3_DOS 08=3 e
QS0 G 40 GDDR3_DQS FB_A RDQS<0> FB_B_RDQS<0>
VDS * =3x_DIELECTRIC ? VDS TOP,BOTTOM | =4x_DIELECTRIC 2 = ::—2—2:0 : ‘_::: = : ‘_222}—:“ FB A RDOS<1s e — "“{J‘“: ‘1’ GRDR3_4(SE. GARR3_DOS o h RD8:<2> 76 78
[ — _A_] _ ] 76 77 [CO—EB_C_RD GDDR3_40SE GDDR3_DQS 76 78
LVDS intra-pair matching should be 0.127 mm. Pairs should be within 0.508mm of entire channel. [CO—EB_A _RDOS2 GDDR3_40SE GDDR3_DQS FB_A_ RDOS<2> 76 77 [O—EB_C_RDOS2 GDDR3_40SE GDDR3_DQS FB_B_RDQS<2> 76 78
DisplayPort/TMDS intra-pair matching should be 0.127mm. Inter-pair matching should be within 2.54cm. Max Length 241.3mm. [CO—EB-A_RDOS3 GDDR3_40SE GDDR3_DQS FB_A RDOS<3> 76 77 [CO—EB_C_RDOS3 GDDR3_40SE GDDR3_DQS FB_B_RDOS<3> 76 78
DIsplayPort AUX CH intra-pair matching should be 0.127mm. M 1 th 330.2mm.
pay . P J N h ax teng i [CO—EB_A_DQ _BYTEQ GDDR3 40SFE GDDR3 DATA FB A DO<7 0> 76 77 [CO—EB_C_DQ_BYTEQ GDDR3 40SFE GDDR3 DATA FB B DO<7 0> 76 78
Max length of LVDS/DisplayPort/TMDS traces: 13 inches. == = = — === = = —
X [CO—EB_A_DQ BYTE] GDDR3_40SE GDDR3 paTa | FB_A_DO<15..8> 76 77 [—EB_C_DQ_BYTE] GDDR3_40SE GpprR3 paTa | FB_B_DO<15..8> 76 78
SOURCE: Calpella SFF DG Rev 1.5 (407364) and Family GPU DG-04202-001-v04. == = = =
[CO—EB_A_DQ BYTE2 GDDR3_40SE GDDR3 paTa | FB_A DOQO<23..16> 76 77 [—EB_C_DQ_BYTE2 GDDR3_40SE GppRr3 para | FB_B_DO<23..16> 76 78
[O—EB_A_DQ BYTE3 GDDR3_40SE GDDR3 paTa | FB_A DO<31..24> 76 17 [ —EB_C_DQ_RBYTE3 GDDR3_40SE GDDR3 paTa | FB_B DO<31..24> 76 78
[O—EB_A_DQMO GDDR3_40SE GppR3_pata | FB_A_DOM L<0> 76 77 [O—EB-C_DOM0 GDDR3_40SE GDDR3 pata | FB_B_DOM L<0> 6 78
[CO—EBA DQu1 GDDR3_40SE GDDR3 paTa | FB_A_ DOM L<1> 76 77 [O—EB_C_Dou GDDR3_40SE GDDR3 paTa | FB_B_DOM L<1> 76 78
[CO—EB_A_DOM2 GDDR3_40SE GDDR3 paTa | FB_A_ DOM L<2> 76 77 [O—EB_C_DOM2 GDDR3_40SE GDDR3 paTa | FB_B_DOM L<2> 76 78
[CO—EBA DQM3 GDDR3_40SE GDDR3 paTa | FB_A_ DOM L<3> 76 77 [O—EB-C_DOM3 GDDR3_40SE GDDR3 paTa | FB_B_DOM L<3> 76 78
[CO—EB_B WDOS0 GDDR3_40SE GDDR3_DQS FB_A_ WDOS<4> 76 77 [ —EB_D_WDOS0 GDDR3_40SE GDDR3_DQS FB_B_WDOS<4> 76 78
[CO—EB_B WDnOs1 GDDR3_40SE GDDR3_DQS FB_A_ WDOS<5> 76 77 [O—EB_D_WDOS1 GDDR3_40SE GDDR3_DQS FB_B_WDOS<5> 76 78
[CO—EB_B WDQs2 GDDR3_40SE GDDR3_DQS FB_A WDOS<6> 76 77 [CO—EB_D_UDROS2 GDDR3_40SE GDDR3_DQS FB_B_WDOS<6> 76 78
[O—EB_B wnos3 GDDR3_40SE GDDR3_DQS FB_A_ WDOS<7> 76 77 [O—EB_D_WDOS3 GDDR3_40SE GDDR3_DQS FB_B_WDOS<7> 76 78
[CO—EB_B_RDOSO GDDR3_40SE GDDR3_DQS FB_A_ RDOS<4> 76 77 [C—EB_D_RDOSO GDDR3_40SE GDDR3_DQS FB_B_RDOS<4> 76 78
[CO—EB_B_RDOS1 GDDR3_40SE GDDR3_DQS FB_A_ RDOS<5> 76 77 [ —EB_D_RDOS1 GDDR3_40SE GDDR3_DQS FB_B_RDOS<5> 76 78
[O—EB_B RDOS2 GDDR3_40SE GDDR3_DQS FB_A_ RDOS<6> 76 77 [O—EB_D_RDOS2 GDDR3_40SE GDDR3_DQS FB_B_RDOS<6> 76 78
[CO—EB_B RDOS3 GDDR3_40SE GDDR3_DQS FB_A_ RDOS<7> 76 77 [O—EB_D_RDOS3 GDDR3_40SE GDDR3_DQS FB_B_RDOS<7> 76 78
[CO—EB_B_DQ BYTEQ GDDR3_40SE GDDR3 paTa | FB_A DOQO<39..32> 76 17 [—EB_D_DQ_RBYTEQ GDDR3_40SE Gppr3_para | FB_B_DO<39..32> 76 78
FB_B_DQ BYTE] GDDR3_40SE GDDR3 paTa | FB_A _DO<47..40> 76 77 FB_D_DQ BYTE] GDDR3_40SE GDDR3 paTa | FB_B_DO<47..40> 76 78
[ _ = [CO—EB_D_DO _ =
[CO—EB_B_DQ BYTE2 GDDR3_40SE GDDR3 paTa | FB_A DO<55..48> 76 77 [O—EB_D_DQ_BYTE2 GDDR3_40SE Gppr3 para | FB_B_DO<55..48> 76 78
FB B DQ BYTE3 GDDR3 40SE copr3 para | FB_A DO<63..56> 76 77 FB_ D _DQ BYTE3 GDDR3 40SE cppr3 para | FB_ B _DO<63..56> 76 78 —
[ _ _ [O—EBnno _ _
[CO—EB_B DQMO GDDR3_40SFE GDDR3 paTa | FB_A_DOM _L<4> 76 77 [—EB-_D_DOMO GDDR3_40SE GDDR3 pata | FB_B_DOM L<4> 76 78
[O—EB_B_DoM1 GDDR3 40SF GDDR3 paTa | FB A DOM L<5> 76 77 [CO—EBD DOl GDDR3_40SE GDDR3 paTA | FB_B_DOM L<5> 76 18
[CO—EB_B DQM2 GDDR3_40SFE GoDR3 paTa | FB_A _DOM_L<6> 76 77 [O—EB-_D_DOM2 GDDR3_40SE GDDR3 pata | FB_B_DOM L<6> 6 78
[CO—EB_B DQM3 GDDR3_40SFE GDDR3 paTa | FB_A _DOM L<7> 76 77 [O—EB_D_DOM3 GDDR3_40SE GDDR3 pata | FB_B_DOM L<7> 6 78
MUXGFX Net Properties i
P G96 Net Properties [ZD—EB_AR CMD GDDR3_40RS5SE  GDDR3_CMD FB A LCAS_ L 76 77
FB_B_LCAS_L
[ELECTRICAL_CONSTRAINT_ SET PuvsTcaL seactic BLECTRICAL CONSTRAINT SET - Zip—FACDCMD GDDR3_A0RSSSE GNDRI_CMD CAS e
X ' PrvsToAL seactiG
LVDS_A_CLK LYDS_85D LYDS LVDS_A_CLK_P
= LVDS A CLK LVDS 85D LVDS LVDS_A_ CLK_N e = CLE_SLOW_238 1 CLK_SLOW GPU_CLK27M 2779 80
= = = = = e [CO—CK505 CLK27MSS CLK_SLOW 558 CLK_SLOW GPU_CLK27M_SS 9 80
[O—L¥DS_EG A CLK LYDS_85D LYDS igg:_gg_:_gii_f] 81 87
[ED—LVDS_A_DATA LVDS_85D LVDS LVDS_A DATA_P<2..0> 84 87 [DO—LUDS_EGACIK LVDS_B50 LVDS o er
LUDS A DATA LyDS 85D LUDS LVDS_A DATA N<2 0> [CO——[DRS_EG_A_DATA Lyns_f50 LyDS LVDS_EG_A_DATA P<2..0> .«
= = = = 88 [ LYDS EG A DATA LYDS_85D LVDS LVDS_EG_A_DATA N<2..0> ¢
LVDS_EG_A_ DATA P<3>
[ LYDS_EG A DATA3 LVDS_85D LVDS NC 50 81
[ED—LYDS_EG A DATA3 LYDS_85D LYDS NC_LVDS_EG_A_DATA_N<3>
) LVDS_B_CLK LYDS 85D LYDS LVDS_B_CLK_P 81 7 [O—LVDS_EG B _DATA LYDS_85D LYDS LVDS_EG_B_DATA P<2..0>
[D—L¥DS B CLK LYDS 85D LYDS LVDS_B_CLK_N 81 7 [ LVDS_EG B _DATA LYDS_85D LYDS LVDS_EG_B_DATA N<2..0> ,
[E®—LVYDS_EG_B_DATA3 LYDS_85D LYDS NC_LVDS_EG_B_DATA_P<3>
[E>—LYDS EG B DATA3 LYDS_85D LYDS NC_LVDS_EG_B_DATA_N<3>
[=D—LYDS B DATA LYDS_85D LVDS LVDS_B_DATA_ P<2..0>
— LVDS B DATA LVDS 85D LVDS LVDS B _DATA N<2..0> . DML DP_83D prseraveorr | DP_EG ML_P<3..0> e s
= == = = = e ED-——DR ML DP_85D DISPLAYPORT DP_EG_MIL_N<3..0> 61 84
0 LVDS_85D LVDS LVDS_CONN_A_ CLK F_P 683 —— _DP_AUX_CH DP_85D prspravporT | DP_EG AUX CH P 51 84
[ LyDS_85D LyDS LVDS_CONN_A_CLK_F_N oo [E>——DE_aux_ci DP_ 85D prspraveorr | DP_EG_AUX_CH_N o e
0/ LYDS_85D LVDS LVDS_CONN_B_CLK_F P 6 83 0 DP_85D DISPLAYPORT DP_EG_AUX CH C P 64 f—
0 LVDS_85D LVDS LVDS_CONN_B_CLK_F_N 6 83 [ DP_85D prspravyporT | DP_EG_AUX CH_C_N 84
0 LYDS_85D LVDS LVDS_CONN_A_ CILK P 63 84
0/ LYDS_85D LVDS LVDS_CONN_A CLK_N 83 84
— LVDS_85D LVDS LVDS_CONN_A_ DATA P<2..0> 638
[ S LVDS_85D LVDS LVDS_CONN_A DATA N<2..0> ¢ 8
0/ LVDS_85D LVDS LVDS_CONN_B_CLK P 83 84
0/ LVDS_85D LVDS LVDS_CONN_B_CLK_N 83 84
[ S LVDS_85D LVDS LVDS_CONN_B_DATA P<2..0> 638
0/ LYDS_85D LYDS LVDS_CONN_B_DATA N<2..0> 665 e
[CED—DREML DP_85D DISPLAYPORT DP_ML_C P<3..0> P
p— ——
[ S DR_85D nrserayporr | DP ML _C N<3..0> o SYNC MASTER=K17 REF SYNC_DATE=06/15/200
ED—DRML DP_85D DISPTAYPORT | DP_MI, P<3..0> 60 85
= ne_gsn D1spraveorr| DP_ML_N<3..0> wws GPU (GT216) CONSTRAINTS
[ED—DRBML DP_85D DISPLAYPORT DP_ML_CONN_P<3..0> s
— DP_85D prSPrAYPORT | DP_MI, CONN N<3..0> o <SCH NUM>|D
> = == = Apple Inc. =
S <E4LABEL>
== _DP _AUX CH DP_85D DISsPrAYPORT | DP_AUX CH C P 4 85 O R TROPBRIN: <BRANCH>
o aucs 2x_gan brseravecmr | DP_AUX_CH C N e R g g W g R
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PR T— K18 Specific Net Properties K18 Specific Net Properties
PHYSICAL_RULE_SET LAYER At MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
? NET_TYPE NET_TYPE
SENSE_1TO1_55S * _DIFFRAIR =55_OHM_SE =55_OHM_SE =55_OHM_SE =1:1_DIFFPAIR =1:1_DIFFPAIR ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
[ ETTETIRTYTY ENETCONN_P<3..0> N
THERM_1TO1_55S * _DIFFRAIR =55_OHM_SE =55_OHM_SE =55_OHM_SE =1:1_DIFFPAIR =1:1_DIFFPAIR = ENETCONN Ne<3..0>
[— ENET_100D e 38
DIFFPAIR * =1:1_DIFFPAIR =1:1_DIFFPAIR =1:1_DIFFPAIR =1:1_DIFFPAIR [ - SATA_90D SATA SATA_ODD_R2D_UF_P a2
D SATA_90D SATA SATA_ODD_R2D_UF_N a2
SATA_ 90D SATA SATA_ ODD_D2R_UF_P
= = “ [ ECIE CLK100M AP CLK_PCIE_90D | CLK_PCTE PCIE CLK100M AP_CONN P
- SATA_90D SATA SATA_ODD_D2R_UF_N - =] — — - _AP_ _
NET_SPACING_TYPEl | NET SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET = [ CLK_PCTE_90D | CLK PCTE PCIE_CLK100M AP _CONN_N 6 33
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [ SATA_90D SATA SATA_HDD_D2R_UF_P a2 = = =
N [ 1TQ1_DIFFPAT. CHGR_CSI_R_P P
CPU_COMP GND * GND_P2MM D SATA_90D SATA SATA_HDD_D2R_UF_N az 1"[‘0171')TF'F‘P T CHGR CSI R N
ENSE * :1_SPACT 2 =
SENS _SPACING SATA_90D SATA SATA_HDD_R2D_UF_P a2 [ — ~ o D
cpu_vecsense ap - anp_p2im = = - 1701_DIFFPAT CHGR_CSO_R_P i s
THERM * :1_SPACING 2 - = [— SATA_90D SATA SATA_HDD_R2D_UF_N a2 =
— = [ 1TQ1 DIFFPAT CHGR_CSO R N 9 65
AUDIO * :1_SPACING ? O (USB_EXTA) use_gsp usn USB2_EXTA MUXED_P 4
: (USB_EXTA) USR_85D LSB USB2_EXTA MUXED N a3
[O——seuse nreseate rHERM 17O P CPUTHMSNS D2_P 5 [CO—(USB_EXTA) use_asn usa USB2_LT1 P P
[ rHERM 17O P CPUTHMSNS D2_N 5 [ (USB_EXTA) usa_gsn usn USB2_LT1_N P
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT E ENSE_DIFFPATR THERM_1TQ1 ! THERM CPU_THERMD_P 9 51
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING RULE_SET - THERM 1701 THERM CPU_THERMD_N 9 51
ENET * 25 MIL: 2
NETCONN ° s D ENSE_DIFFPAIR THERM_1TQ1 THERM GPUTHMSNS D _P 51
ENET_MDI GND * GND_P2MM = =
— — [ — THERM_17TQ1_ THERM GPUTHMSNS D_N .
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT D ENSE_DIFFPRATR THERM_1TQ1 ! THERM GPU_TDIODE_P 51 79 80 D USB_85D LSB CONN_USB2_BT_P 6 33
[ — THERM 1TQ1 THERM GPU_TDIODE N 51 79 80 [ USB_8SD usm CONN_USB2_ BT N 6 33
GND * =STANDARD 2 NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING RULE_SET USB _LT2 P
[ usn_8sp use a3
CLK_PCIE GND * GND_P2MM [— USB_8sp usp USB_LT2 N P re—
[O——susz nreeeare ENSE 1701 ENSE CPUVTTISNS R N 50
PCIE GND * GND_P2MM = =
— [ — ENSE_17T01 ENSE CPUVTTISNS R P 50
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT ==
ROLE sata onp . aND_p2m [O——sesse_nrreeare EnsE 1701 nse CPUVTTSO0_CS_N 50 70 = ne_ssn DrSBLAYBORT DP_IG_AUX_CH C_P w
GND_p2MM * 0.20 MM 1000 [— ENSE_1701 ENSE CPUVTTSO0_CS_P 50 70 D DP_85D DISPLAYRORT DP_TIG_AUX CH C N 84
- UsB GND * GND_P2MM = -
- [o——szuse_nreeaza —— i DDRISNS_R_N 50
PWR_P2MM * 0.20 MM 1000 T R
- CLK_PCIE SB_POWER * PWR_P2MM [— ENSE_1701 ENSE DDRISNS_R_P 0
SATA SB_POWER * PWR_P2MM
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING RULE_SET = -
N usB SB_POWER * PWR_P2MM [ —seuse_nrerearz ENSE_1701 ENSE GFXIMVP_CS_N Py
MEM_CLK ND * D_p2MM
— b o = enss_imor exse GFXIMVP_CS_P o
MEM_CMD GND * GND_P2MM [ —seuse_nrerearz ENSE_ 1701 ENSE GFXIMVP_CS_R N 50 69
=t Ensz 1701 _— GFXIMVP_CS_R_P 5o 65
MEM_CTRL GND * GND_P2MM
- - [CO-——smuse_nreeears ENSE_1701 ENSE GFX_ISNS_R_N 0 (
MEN_DATA o . Onp_pzI NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING RULE_SET = SRl EaE GIX LSNS R P =
- - — - - - — [ —seuse_nrerearx ENSE_1701 ENSE GPUISENS_N 0 [ SPK_OUT DIFFPAIR AUDTOQ SPKRCONN_I, OUT_P 6 61 62
MEM_DOS GND * GND_P2MM
-be = VDS GND * GND_P2MM [ ENSE_1701 ENSE GPUISENS_P 50 D DIFFPAIR AUDIO SPKRCONN_TI_OUT N 661 62
[ —seuse_nrerearx ENSE_1TQ1_: ENSE ISNS 1V5 S3 N 50 67 [ SBK_OUT DIFFPATR AUDIQ SPKRCONN_R_OUT_P 6 61 62
[ — ENSE_17TQ1 ENSE ISNS 1V5 S3 P 50 67 [ DIFFPAIR AUDTO SPKRCONN_R_OUT N 6 61 62
PHYSICAL_RULE_SET LAYER gﬁLEXY‘Eg‘?’TE MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [ —sEusE_nrerearz ENSE 1701 ENSE ISNS AIRPORT N 99 [ SPK_OUT DIFFPATR AUDTO SPKRCONN_S_OUT P 6 61 62
MEM 40S * 0.09 MM 100 MIL — ENSE_17Q1 ENSE ISNS AIRPORT N 99 [— DIFFPATR AUDTIQ SPKRCONN_S_OUT_N 6 61 62
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE [z —SENSE_DIEERAIR ENEE_ 1101, ENSE ISNS AILRPORT P 99
72 0.09 100 [ ENSE_1701 ENSE ISNS_AIRPORT P 9
MEM D w . MM MIL - -
RR ENSE_DTFFPATR ENSE_17T01 ENSE ISNS AIRPORT R N 56
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE = ! S
ENSE_1701 ENSE ISNS_AIRPORT R P 6
PCIE_85D * 0.09 MM 10 mm = - -
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE [[Z=>-—SENSE_DIFERAIR ENEE_ 1101 ENSE ISNS CPU N a0
USB_85D TOP 0.1 MM 500 MIL = ENSE_1T01 ENSE ISNS CPU P P
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE [EZD——SENSEDIEERAIR ENSE_1TQ1 ENSE 18NS _HDD 1 [ — LSB_R5D. LS, USB_TPAD R P 53
CPU 27P4S BOTTOM 0.23 MM 100 MIL e ENSE_1701 ENSE ISNS_HDD_P F— usn_asn Lsn USB TPAD R N .
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE ([EZED——SENSE_DIFFRAIR ENEE_ 1101, ENSE ISNS HDD R N 56
[ ENSE_1701 ENSE ISNS_HDD R P 56
[ —s=use_nierearx ENSE_1701 ENSE ISNS_LCDBKLT N
= ENSE_1T01 ENSE ISNS_LCDBKLT P [ - B_PQWER PP3V3_S5 6.7 17_18_19 20 21 23 27 31 35
1701 ] 87766771%72°73%3 63 o
[ED——smuse nreeeae . EnsE ISNS ODD N s — PP3V3_ S0 o 7 a7 1819 20 21 23 39 33 32
= N = 27728730" 32 37 40 42 46 47 48
= ENSE 1701 ENSE ISNS ODD P - n_pouER PP1V5_S3RSO 67 13 16 31 42 72 7323 28 §2
1T0l = e 72
[CO-——smusz_nreeeare ENSE_ 1701 — ISNS ODD R N 6 cn GND 34
[— ENSE_1TQ1_: ENSE ISNS_ODD_R P s6 S
[O——seuse nreeeare ENSE_1701 ENSE ISNS P1V8GPU N s0 =
D ENSE 1701 ENSE ISNS_PI1VSGPU P 0
[E2D)——seuse_nierearx ENSE_1701 ENSE ISNS_P1V8GPU_R_N so B
= ENSE 1701 ENSE ISNS_P1VB8GPU_R_P 0
. . .
Graphics ,SATA Constraint Relaxations -
Alternate diffpair width/gap through BGA fanout areas (95-ohm diff)
NET_PHYSICAL_TYPE | AREA_TYPE |PHYSICAL RULE_SET
LVDS_85D BGA LVDS_85D
DP_85D BGA 100_DIFF_BGA
SATA_90D BGA 100_DIFF_BGA
CLK_PCIE_90D BGA 100_DIFF_BGA
. .
Memory Constraint Relaxations S —
y SYNC MASTER=K17 REF SYNC DéTE 06/15/200 A
o nom
Allow 0.127 mm necks for >0.127 mm lines for ARD fanout. Proj ect Specific Constraints
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
<SCH_NUM>| D
MEM_72D BOTTOM 0.127 MM 6.35 MM Apple Inc. —
uEn_osp To 0.1 6.35 S <E4LABEL>
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K18 Board-Specific Spacing & Physical Constraints

zonRD avERS soaRD reas RREEPCV RS | DERESER

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
DEFAULT N Y =50_OHM_SE =50_OHM_SE 10 MM 0 MM 0 MM DEFAULT N 0.1 MM 2 N * BGA BGA_P1MM
STANDARD N Y =DEFAULT =DEFAULT 10 MM =DEFAULT =DEFAULT STANDARD i =DEFAULT 2 MEM_CLK N BGA BGA_P2MM
BGA_P1MM N =DEFAULT 2 CLK_PCIE N BGA BGA_P2MM
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
BGA_P2MM N =DEFAULT 2 CLK_SLOW N BGA BGA_P2MM
55_OHM_SE TOP, BOTTOM ¥ 0.090 MM 0.090 MM
55_OHM_SE * ¥ 0.076 MM 0.076 MM =STANDARD =STANDARD =STANDARD SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
1.5:1_SPACING N 0.15 mm 2 SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 2e1_secinG A o2 S 2X_DIELECTRIC . 0.140 Mm 2
50 OnM 5B TOF /BOTTOM ¥ 0110 M 0095 m 2.5:1_SPACING * 0.25 MM H 3X_DIELECTRIC * 0.210 MM ?
50_OHM_SE * ¥ 0.090 MM 0.090 MM =STANDARD =STANDARD =STANDARD o1 seacine . s S 4%X_DIELECTRIC . 0.280 1M >
ALLOW ROUTE 4:1_SPACING N 0.4 MM 2
PHYSICAL_RULE_SET LAYER ARLON oY MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
40_OHM_SE TOP, BOTTOM Y 0.165 MM 0.095 MM
40_oHM_SE * ¥ 0.135 MM 0.090 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
37_OHM_SE TOP, BOTTOM ¥ 0.185 MM 0.095 MM
37_OHM_SE * ¥ 0.155 MM 0.090 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
27P4_OHM_SE TOP, BOTTOM ¥ 0.310 MM 0.095 MM
27P4_OHM_SE N Y 0.250 MM 0.1 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
72_OHM_DIFF N N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 1:1_DIFFPATR N Y =STANDARD =STANDARD =STANDARD 0.1 MM 0.1 MM
72_OHM_DIFF ISL3,ISL4 Y 0.154 MM 0.154 MM 0.200 MM 0.200 MM
72_OHM_DIFF ISL9,ISL10 Y 0.154 MM 0.154 MM 0.200 MM 0.200 MM
72_OHM_DIFF TOP, BOTTOM Y 0.175 MM 0.175 MM 0.200 MM 0.200 MM
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
85_OHM_DIFF N N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
85_OHM_DIFF ISL3,ISL4 Y 0.110 MM 0.090 MM 0.180 MM 0.180 MM
85_OHM_DIFF ISL9,ISL10 Y 0.110 MM 0.090 MM 0.180 MM 0.180 MM
85_OHM_DIFF TOP, BOTTOM Y 0.125 MM 0.090 MM 0.190 MM 0.190 MM
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
90_OHM_DIFF N N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM_DIFF ISL3,ISL4 Y 0.102 MM 0.090 MM 0.220 MM 0.220 MM
90_OHM_DIFF ISL9,ISL10 Y 0.102 MM 0.090 MM 0.220 MM 0.220 MM
90_OHM_DIFF TOP, BOTTOM Y 0.115 MM 0.090 MM 0.230 MM 0.230 MM
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
100_OHM_DIFF N N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 100_DIFF_BGA N =100_oRu_pIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF
100_OHM_DIFF ISL3,ISL4 Y 0.080 MM 0.080 MM 0.200 MM 0.200 MM 100_DIFF_BGA 1SL3,ISL4 ¥ 0.075 MM 0.075 MM 0.125 MM 0.125 MM
100_OHM_DIFF ISL9,ISL10 ¥ 0.080 MM 0.080 MM 0.200 MM 0.200 MM 100_DIFF_BGA ISL9, ISL10 ¥ 0.075 MM 0.075 MM 0.125 MM 0.125 MM
100_OHM_DIFF TOP, BOTTOM Y 0.089 MM 0.089 MM 0.220 MM 0.220 MM NOTE: 100_DIFF_BGA is 100-ohms differential impedance on outer layers and 95-ohms on inner layers.
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
110_OHM_DIFF N N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
110_OHM_DIFF ISL3,ISL4 Y 0.075 MM 0.075 MM 0.330 MM 0.330 MM NOTE: 110_DIFF is 110-ohms differential impedance on outer layers and 105-ohms on inner layers.
110_OHM_DIFF ISL9, ISL10 Y 0.075 MM 0.075 MM 0.330 MM 0.330 MM
110_OHM_DIFF TOP, BOTTOM Y 0.075 MM 0.075 MM 0.330 MM 0.330 MM
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