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BOM Vari ant s

Alternate Parts

BOM NUVBER BOM NAMVE BOM OPTI ONS PART NUVBER | QR NovBeR | POV CPTHON | REF DES | COMVENTS:
639- 0952 PCBA, 2. 0G 512SAM VRAM K18 K18_COMVON, CPU_2_4GHZ, FB_256_SAMSUNG, K18_PVT, EEEE_DCJ7 138S0603 | 138S0602 ALL Mrrata alt to Samsung
639- 0953 PCBA, 2. 0G 512HYN_VRAM K18 K18_COMMON, CPU_2_4GHZ, FB_256_HYNI X, K18_PVT, EEEE_DCJ8 157S0058 | 157S0055 ALL Delta alt to TDK Magneti
639- 0954 PCBA, 2. 13G, 512SAM _VRAM K18 K18_COMVON, 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_COMVON, CPU_2_53GHZ, FB_512_HYNI X, K18_PVT, EEEE_DCJC 15550457 | 15550329 ALL MAG LAYERS ALT TO MURATA,
639- 0956 PCBA, 2. 4G 512SAM VRAM K18 K18_COMVON, CPU_2_66GHZ, FB_512_SAMSUNG, K18_PVT, EEEE_DCID 33350506 | 33350535 ALL Hynix 900M alt to 1000M
639- 0957 PCBA, 2. 4G 512HYN_VRAM K18 K18_COWMON, CPU_2_66GHZ, FB_512_HYNI X, K18_PVT, EEEE_DCJF 516S0805 | 516S0806 ALL Mol ex alt to Foxconn
085- 1404 K18 DEVELOPMENT BOM 152S1102 | 15251088 ALL Mag layer alt to Vishay
35352805 | 35352603 ALL Fairchild wafer option
333S0542 | 33350507 ALL samsung | die alt to H
128S0264 | 12850257 ALL Sanyo alt to Kemet
Kl 8 BC]\/I GQQJPS 128S0303 | 12850282 ALL Panasonic alt to Sanyd
BOM GROUP BOM OPTI ONS 33753808 | 33753839 ALL A2 alt to AO3 GPU
K18_ COMVON ALTERNATE, COMVON, K18_COMMONL, K18_COMMONZ, K18_PROGPARTS, USBHUB_2061, RDRV: 8515A2, DCI 128S0305 | 12850294 ALL 6.3V alt to 11V Sanyo

K18_ COMVONL

BATT_3S, BOMB764M GL137, CPUPCC_| MAX_40_50, CPUVEM S0, SMC_EXCARD_NOT, SMC_DEBUG_YES, HUB1_2NONREM HUB2_3NONREM

K18_ COMMON2

K18_PVT

GVUXPLL_3V3, GPU_SS_I NT, M KEY, GPUVI D_OP90V, DPMUX_EN_PLD, DP_CA_DET_EG PLD, DP_ESD, VFRQ_SLPS3, SMC_OSC_YES, RAI L_MON

BMON_PROD, VREFMRGN_NOT, XDP, XDP_NORMAL, XDP_CPU_BPM

K18_PROGPARTS

GMVUX_PROG, BOOTROM PROG, SMC_PROG, TPAD_PROG

BOM GROUP

BOM OPTI ONS

FB_256_SAVBUNG

VRAMA, VRAM 256_SAMSUNG, FB1V55

FB_256_HYNI X

VRAMA, VRAM 256_HYNI X, FB1V55

FB_512_SAVBUNG

VRAMA, VRAM 512_SAMSUNG, FB1V35

FB_512_HYNI X

VRAMA, VRAM 512_HYNI X, FB1V35

Bar Code Label s /

EEE #' s

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: DCJ7] CRI TI CAL EEEE _DCJ7
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: DCJ8] CRI TI CAL EEEE _DCJ8
826-4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: DCJ9] CRI TI CAL EEEE_DCJ9
826-4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: DCJC] CRI TI CAL EEEE _DCJC
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: DCJD] CRI TI CAL EEEE_DCJD
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: DCJF] CRI TI CAL EEEE_DCJF

Modul e Parts

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33753848 1 ARD, SLBPE, PRQ 2. 66G, 35W C2, 3M BGA uU1000 CRI TI CAL CPU_2_66GHZ
33753847 1 ARD, SLBPF, PRQ 2. 53G, 35W C2, 3M BGA uU1000 CRI Tl CAL CPU_2_53GHz
33753846 1 ARD, SLBNA, PRQ 2. 4G, 35W C2, 4M BGA uU1000 CRI Tl CAL CPU_2_4GHZ
337S3849 1 1 C, PCH, | BEX PEAK- M SLGZS, PRQ B3, BGA u1800 CRI TI CAL
337S3839 1 1 C, GPU, NV GT216 LP++, 969BGA, 40NM A03 usooo CRI TI CAL
34350493 1 1 C, ASI C, BOVB764M ENET CONTRCLLER, 8x8, 64 QFN U3900 CRI TI CAL BCMB6764M
34182731 1 1C MBI T, SPI FLASH, K17/ K18 u3990 CRI TI CAL
338S0753 1 | C. FW643- E2, 13048 PHY/ OHOI LI NK/ POI - E, 12 u4100 CRI TI CAL
33850563 1 I C, SMC, HS8/ 2117, 9MVXIMM TLP U4900 CRI TI CAL SMC_BLANK
34170233 1 I C, SMC, K18 u4900 CRI TI CAL SMC_PROG
33550610 1 I C, FLASH, SPI, 32MBI T, 3. 3V, 86MHZ, 8- SOP u6100 CRI TI CAL BOOTROM_BLANK
34152562 1 | C, EFl ROV DEVELOPMENT, K18 u6100 CRI TI CAL BOOTROM_PROG
34152384 1 IR ENCORE |1, CY7063833-LFXC u4800 CRI TI CAL
341S2616 1 | C, PSOC +W USB, 56PI N, MLF, K18 uUs701 CRI TI CAL TPAD_PROG
33650025 1 I C, XP2- 5, HF, CPLD, BLANK u9600 CRI TI CAL GVUX_5K_BLANK
341S2566 1 I C, CPLD, LATTI CE, 132CSBGA, K18 u9600 CRI TI CAL GVUX_PROG
333S0507 4 | C, SGRAM GDDR3, 16MX32, 1000MHZ, 136 FBGA| U8400, U450, U500, usssq  CRI T1 CAL VRAM 256_SAVSUNG
33350483 4 | C, SDRAM GDDR3, 16MX32, 900MHZ, 136 FBGA | U8400, U450, U500, usssd  CRI TI CAL VRAM 256_HYNI X
333S0533 4 | C, SGRAM GDDR3, 32MX32, 1000MHZ, 136 FBGA| U8400, UB450, U500, usssq  CRI T1 CAL VRAM 512_SAVSUNG
33350535 4 |ic, SDRAM GDDR3, 32MX32, 1000MHZ, 136 FBGA| UB400, U450, U500, usssd  CRI Tl CAL VRAM 512_HYNI X

Devel opnent BOM

PART NUVBER pQT Y DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON

085- 1404 1 K18 M.B DEVELOPNMENT DEVEL CRI TI CAL DEVEL_BOM
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. . J5713 (KEY BOARD CONN) . .~ FUNC TEST Cl
Fu nct i Onal Test PO| nt S USB PORTS [IysIRE PP3V3_S3 %88 >—IRE BKLT _EN - I TeSt POI nt S notest  NC NO TESTs
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J5650 (LEFT FAN CON USB2 LTI N . e+ 1RE VB KBDL if £ 8 & TE_| SSF_SDATA P10 e s - > IRUE NC _SMC FAN 3 CTL s 4
Fune s ( N) WSELTLN a5 99 s TRE W5_KBD? w0 LCD BKLT PWM o7 o0 NO_TEST > TRUE NC SMC_FAN _2_TACH s 4
- o = [poTRE o0~ -t 430 TRUE WS_KBD3 5 LPCPLUS GPIO 4 TRUE NC SMC FAN 2_CTL s 4
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SHO0910
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SM

o—

SH0912
1. 4Dl A- SHORT- EM - M.B- MB7- VD8
M

SH0901
1. 4Dl A- SHORT- EM - MLB- MB7- VB8

(10 Row) EM pogo pins
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M

L0

SH0914
1. 4Dl A- SHORT- EM - M.B- \B7- VD8
M

(:) 1 GND_CHASSI S_AUDI O JACK ,
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M
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1. 4Dl A- SHORT- EM - M_B- MB7- VB8

94 17 8
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GND =
GN\D =
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Frame Hol es AL -
2] 09%5 = ** PEG LANES REVERSED. ARD STRAP REQ D.
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SM SH0916 = o _NC _SATA EXTA D2R P NC SATA EXTA D2R P b5 Yoot
1 2. 0D A- TALL- EM - M_B- MB7- MB8 ~MARE_BASE=T NO TEST=TRUE— 2 2 USB EXTC N
(:)7 SM 175 _NC_SATA EXTA 2D C N — NC SATA EXTA RRDC N .
1 ~MARE_BASE=T TEST=TRUE— USB _EXTC P 35 93
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1 OO FDI _DATA P<7> .
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1 D FDI _FSYNC<1> .
BN T

18
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2N _N<2>

DM _S2N_P<0>
DM _S2N _P<1>
DM _S2N_P<2>

DM _N2S N<O>

@ DM _N2S Nel> o7 Ky

N2S N<2>

DM _N2S_P<0>
DM _N2S P<1>
DM _N2S P<2>

FDI _DATA_N<O>
FDI _DATA N<1>

FDI _DATA_N<3>
FDI _DATA N<4>
FDI _DATA N<5>
FDI _DATA N<6>

FDI _DATA P<0>
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FDI _DATA P<2>
FDI _DATA P<3>
FDI _DATA_P<4>
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FDI _| NT
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oM T
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ARRANDAL E
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(SYM1 OF 11)
F74 oM _Rxo* PEG | cowpl | B12 ¢ CPU PEG COWP
I8] pm _Rx1* PEG | covpd AL3
K8 1 pm _Rxa* PEG_RoowPg_D12
J4] om _Rxa* PEG RBI As| B11 s CPU PEG RBI AS
F9
35 ] ot “rocs PEG_RX0* (010 =PEG DPR N<0> . R1012'| ['R1Q10
K9 | om oo PEG_Rx1* ;38 =PEG D2R N<1> s 750 49.9
72 ow o PEs R o e en N : WS S ey
- PEG_RX3* (PE;; =PEG D2R N<3> s 402, 5402
H17 " PEG_RX4* |, - =PEG D2R N<4> ) ¢
K15 gﬂwiiig* g PEG_RX5* |525 =PEG D2R_N<5> s
T139 o Txe* PEG_RX6* |5 24 =PEG D2R N<6> s L
F10 o Toca PEG RX7* 020 g =PEG D2R N<7> s
- PEG_Rx8* |5B26 =PEG D2R_N<8> .
GL7 | pm _Tx0 PEG_RX9* |[,226 =PEG D2R N<9> s Enbedded Di spl ayPort
MS | pm _Tx1 PEG_Rx10* [,B23 =PEG D2R_N<10> s (eDP) pins
GL3 | pm _Tx2 PEG RX11* D22 =PEG D2R N<11> B (Aubur ndal e only):
J11 I pm _Tx3 PEG_RX12* [A20 =PEG D2R N<12> s
PEG _RX13* [,P19 =PEG D2R N<13> s eDP_AUX#
PEG_RX14* [yAL7 =PEG D2R N<14> .
PEG7W15*0LM@5
= o PEG_RX0|_F40 PEG D2R P<15> -
o - PEG Rx1| 38 PEG D2R _P<14> 874 01
1 Eg ?ﬁ PEG Rx2| 534 PEG D2R P<13> o700
N0 roy 1o PEG Rx3| M4 o PEG DP2R P<12>  ~myowim
o] FOI T PEG Rxa| 928 PEG D2R P<11> -
o Eg ,Iiz* - PEG Rxs| 25 PEG D2R P<10> o 74 91
s o PEG_RX6| K24 PEG D2R P<9> o700
- g PEG_Rx7| B28 PEG D2R P<8> -
K1 7
KL For_mxo P PEG R 2] PEe DR B2 o e o NOTE: HPD nust be inverted
FDI_TX1 PEG_RX9 570 01 X
2 | Fo o2 I°) PEG RX10| 24 PEG D2R P<5> o and | evel -shifted for
R | Fpi_Tx3 % PEG Rx11| B2L PEG D2R P<4> 87401 Auburndale (1.05V).
N9 | Fpi_Txa g PEG Rx12| B19 PEG D2R_P<3> 874 01 eDP_HPD#
R8 | Fpi_Txs _ PEG Rx13| B18 PEG D2R P<2> 87401 eDP_AUX
Y | o Tx6 E4 8 PEG _Rx14| B16 PEG D2R P<1> oo
WO | Fpl Tx7 % I PEG Rx15| D15 o, PEG D2R P<0>  ~mqemna
2
ACT | Fpi_FsynoD R g PEG TX0* ;M40 =PEG R2D C N<O> .
A | Fpi_FsyNCL ' PEG TX1* |4-38 =PEG R2D C N<1> 8
PEG Tx2* [\MB2 =PEG R2D _C N<2> s
ABS | Epi | NT @ PEG. Tx3* D90 —PEG R2D C N<3> .
AAL | EDI_LSYNCD [ PEG Txa*|yA38 =PEG R2D C N<4> s
AB2 | Fpi_LSYNCL o PEG TX5* 3332 =PEG R2D _C N<5> N
5 PEG_TX6* [5B33 =PE! D C N<6> .
o PEG TX7*|5B35 =PEG R2D C N<7> .
PEG Tx@*[5-30 g =PEG R2D C N<8> .
PEG_TX9* |31 =PEG R2D C N<9> .
PEG TX10* |,B32 =PEG R2D C N<10> .
PEG TX11* |y-28 =PEG R2D C N<11> .
PEG Tx12* |)N26 =PEG R2D C N<12> B eDP_TX#<3>
PEG Tx13* [)VB4 =PEG R2D C N<13> s eDP_TX#<2>
PEG TX14* |[\G21 =PEG R2D C N<14> N eDP_TX#<1>
PEG TX15* 5320 g =PEG R2D C N<15> rrmy o eDP_TX#<0>
PEG_Tx0| 140 PEG R2D C P<15> 874 01
PEG Tx1| N38 PEG R2D C P<14> 50 o1
PEG Txz| N32 PE D P<13> 5 74 o1
PEG Tx3| B39 PEG R2D C P<12> o 74 01
PEG Txa| B37 PEG R2D C P<11> o 74 01
PEG Txs| H32 PEG R2D C P<10> 874 01
PEG TX6| A34 PEG R2D C P<9> 6700
PEG Tx7| 236 PEG R2D C P<8> 574 91
PEG:TXB J30 PEG R2D C P<7> 074 01
PEG _Txo| B30 PEG R2D C P<6> 6700
PEG Tx10| D33 PE D P<5> P
PEG Tx11| 28 PEG R2D C P<4> 874 01
PEG Tx12| M2S PEG R2D C P<3> 574 01 eDP_TX<3>
PEG Tx13| N24 PE D C P<2> 87401 eDP_TX<2>
PEG Tx14| F21 PEG R2D C P<i1> 574 01 eDP_TX<1>
PEG Tx15| 120 g PEG R2D C P<0> oo eDP_TX<0>

ClELe e elele efele elele e efe e e

oM T
u1000
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(SYM 5 OF 11)
RsvD32| V66 NC TP_CPU RSVD<32> ,
revos3| V64 g NC TP _CPU RSVD<33>,
RsvD34| ACE9 NC TP_CPU RSVD<34> ,
RsvDas| AC71 NC TP_CPU_RSVD<35> ,
RSVD36| AATL NC TP_CPU RSVD<36> ,
RovDs7[ A9 g NC TP_CPU RSVD<37>,
RsvDas|_R66 NC TP_CPU RSVD<38> ,
revosg| R84 g NC TP_CPU RSVD<39>,
RSVD_NCTF3| BTS TP VD<40>
CPU_CFG<0> A4 | ko (| PU) RSVD_NCTF4| _BRS NC TP_CPU RSVD<41> ,
AVR. e
gﬂ gg;: AKL gg E: 53 RSVD_NCTF2| BV6 NC TP_CPU RSVD<42> ,
CPU CFG<3> AC | ke (1 PU) rRsVD NCTF1[ BV g NC TP CPU RSVD<43>
CPU_CFG<4> A4 L cran (1 PU) RevD4s| AV69 TP_CPU RSVD<45>
CPU_CFG<5> A2 | cres (| PU) RovD46| AK71 TP_CPU RSVD<46>
CPU_CFG<6> AT2 | cres (| PU) RevD47| AN69 TP_CPU RSVD<47>
CPU_CFG<7> AGT | crar (| PU) RsvD4s| AP66 TP_CPU RSVD<48>
CPU CFG<8> AF4 | ke (| PU) RovDao| AHE6 TP_CPU RSVD<49>
CPU_CFG<9> AR |k (| PU) RevDso| AKE6 TP_CPU RSVD<50>
CPU_CFG<10> AHL | craro (| PU) RSVD51| AR71 TP_CPU RSVD<51>
CPU CFG<11> AR | crara (| PU) RsvDs2| AVB6 TP_CPU RSVD<52>
CPU _CFG<12> AX | crarz (| PU) RsvD53| AKE9 TP_CPU RSVD<53>
CPU_CFG<13> AE2 | craLs (| PU) RevVDs4| AUTL TP_CPU RSVD<54>
CPU _CFG<14> ADL | craia (1 PU) RsvDs5| AT70 TP_CPU RSVD<55>
CPU _CFG<15> AF8 | crats (| PU) RsvD56| ARE9 TP_CPU RSVD<56>
CPU CFG<16> AF6 | crats (I PU) @ RevD57| AUBS TP_CPU RSVD<57> ,
CPU_CFG<17> AST L crai7 (1PU)  E RsvD58|_AT67 TP_CPU RSVD<58> ,
TP_CPU_RSVD TPO "L | RsvD_TPO @ RSVD_TP2| AP2 TP_CPU RSVD<2>
TP_CPU RSVD<15> T4 | rsv1s RsvD_TP1| AN? TP_CPU RSVD<1>
6 el TV LIRLDm gy
« IP_CPU RSVD<16> 5 T2 |Rsvpie RsvD62| AV4 THERMD P 51 90
A2
s TP _CPU RSVD<17> Ul | rsvp17 RSVD63 & CPU THERMD N o 5t o0
s _TP_CPU RSVD<18> V2 | RsvD18 RsvDe4| BES9 TP_CPU RSVD<64>
« TP_CPU RSVD<19> AVT1 | csvbre Rsvpes| BETL TP_CPU RSVD<65> ,
« TP_CPU RSVD<20> o, AWO |psyppo oc TEST Bvri| BV7L CPU_TEST BV71_BV69
AY69 DC_TEST_Bveg| BY69
| TE e evDeats 5569 | novpes DC_TEST_Bves| BY68 TP_CPU TEST BV68
S — e R bC_TEST_Bvs| BY TP_CPU TEST_BV5
« IP_CPU RSVD<23> D8 | RsvD23 DC_TEST_Bva| BV3 CPU_TEST_BV3_BT3
« TP_CPU RSVD<24> B7 | RsvD24 pc_TesT_vi| BV CPU TEST_BV1_BT1
. TP _CPU RSVD<26> AL0 | psvprs DC_TEST_BT71 21;; CPU TEST _BT71_BT69
s TP_CPU RSVD<27> ‘. B9 | rsvoe7 DC_TEST_BT6O =
DC_TEST_BT:
s NC TP_CPU RSVD NCTE<7> S5 | RSVD_NCTF7 pc_TesT_pri| BTL
NC TP_CPU RSVD NCTF<8> A6 | RSVD_NCTF8 pc_TEST_BR71| BR71 TP_CPU TEST_BR71
s NC_TP_CPU RSVD NCTF<6> E3 | rsvD NCTFG pc_TesT BR1| BRL TP_CPU TEST BR1
NC TP_CPU RSVD NCTF<5> F1 ~ pc TesT _E7i| E71 TP_CPU TEST E71
° RSVD_NCTFS oG TEST_E1| EL TP_CPU TEST E1
pc_TeEST_cr1| €71 CPU TEST C71_A71
DC_TEST_cso| €89 CPU TEST_C69_A69
pc TeEST c3| S TP_CPU TEST_C3
DC_TEST_A71| A71
DC_TEST_A69| A69
DC_TEST_Aes| A68 TP_CPU TEST_A68
DC_TEST_As| A5 TP_CPU TEST_AS
CFQ: PCle Configuration Select 1 = Single PEG 0 = Bifurcation Enabl ed
CFG3: PCle Lane Reversal 1 = Normal Operation O = Lanes Reversed
CFG4: Display Port Presence 1 = eDP Di sabl ed 0 = Enbedded Di splay Port

WF: RSVD nets with arrows have of f page nmarks on CRB schenati c.
WF: RSVD nets with red wires have 0O-ohmresistors to G\D in CRB schemati c.
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21 20 1837 15 131210 7 5 _PP1VO5_S0
o80T 6
NO STUFF oM T
'R1100 R1101'| R1102* 'R1103 R1150* 'R1151
49.° 68 68 K U1000 10K 10K
1/ 16W 1713w 1713w AT ARRANDALE 1713w AT
62t Va5, Vo5, [ ], 46" BGA Vaos, [ ], 46"
: . CPU COVP3 AD71 | conps (srm2 o 1) BoLK| AT ESB_CLK133M CPU P
o CPU_COMVP2 AC70 | conpz BoLk: LAK8 - FSB CLK133M CPU_N g “
ADG9 -
= gg COVPL Aeo | Ot 2 BoLk_1 TR| K71 - FSB CLK133M | TP_P oD ==
= 20 CovPo > BOLK_I TP+ 5370 - FSB_CLK133M | TP_N o = o
@ -
R1110* R1112: Wi PEG_CLK| L2L - PCl E_CLK100M CPU_P -
20 9.9 TP_CPU_SKTOXC L - s g PEG CLK* |21 - PCI E_CLK100M CPU_N @mﬂ o
bl ipw 8 oeLL_Rer_ssak Y2 - GEX_CLK120M DPLLSS P e s
b5, b5, .. CPU CATERR L N61 | carerme DPLL_REF SscLkr ™ - GEX_CLK120M DPLLSS N _¢rm v =
12R(;]_111 14R§;L]§13 0 20T CPU PECI P NL9 | pegy . SM_DRANRST* B3I 12 - CPU MEM RESET L o s
e 1% 0w Blo, SwmoowolBWS «| CPU SM RCOWPO
MF- MF- 7] SM_RCOMP1 ol CPU SM RCOMP1
ph02" 202" o0 sogry—COPU_PROCHOT. L o' PROCIOT 38T Sre .| CPU_SM RCOVP2
NL7 PM EXT_TS0* yAV66 - PM EXT_TS_L<0> 4 0
1 o1 a0 20 qo—PM THRMIRI P_ L - THERMTRI P* PM_EXT To1+ LAVE4 - PM EXT TS L<1> @As - Rlllesgl Rlll%%l
1% 1%
| U7 XDP_PRDY_L e e
0 PRDY : 25 91 M- LF M- LF
o 2 o FSB_CPURST L 70 ReseT_cest (1PY meopE 2 S oP PREG L o = = ab5, ab,
M7 (1PU)  Tcx| T67 - XDP_TCK ames o
PP1V05_S0 e PMLSYNG - PMLSYNC (1PU)  Tve[ 65 - XDP_TNG am e - 12R41%61
21 20548,37,85,3%,82,4%,] 8 (1 PU) TrsT* P69 Dl XDP_TRST_L ame e
AM_| \ocPwRGOoD. 1 b i
'R1120 (1PD) o (IPY 7ToO|T69 - JTAG CPY TDI am= 2402
1K 2|¢ oo 171 - JTAG GMCH TDO oD
Y67 g
Tasw 01 25 20 [T CPU_PV\RGD - VCCPVRGOCD_0 g 2 (1PU T P71 - JTAG GMCH_TDI 25
,402 (1PD) z|¢ TDo M_T70 - JTAG CPU TDO @@ 2 =
AV = - g
o 51 10 (TS PM_MEM PVRGD - S R % - e . XDP_DBRESET L o =
E (1 PU) BPwD* 209 - XDP_BPM L<0> o1
H15 - (o) 3
o1 70 Ey—CPUVTTS0_PGOOD - VTTPWRGOCD (1 PU) Brmur (367 e XDP _BPM L<1> oo s o
(1PD (1PY) Brver 362 - XDP_BPM L<2> oD = =
o 2 XDP_CPUPVRGD 7% TAPPvRGOD (1PY) epver R85 XDP_BPM L<3> oo = o
R1125 (1 PU) BPwa+ K62 - XDP_BPM L<4> o ==
1.5k @ (1PU) BPve 64 - XDP_BPM L<5> - =
o o> PLT_RST_BUF | 11 N2 PLT_RESET_LS1V1_L - d rsTi v (1P oo DrE - {DP BPM L6 o >
/76w 1 PU) BPMWr* yMB9 - XDP_BPM L<7> o
i R1126¢ (P - ™
1/ 180 R1170*
MF-LF 51
402 1180
M- LF
J 402,
SYNC MASTER=K17 REF SYNC DATE=06/ 15/ 2009
e
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oM T oM T
U1000 U1000
ARRANDAL E ARRANDAL E
BGA BGA
(SYM 3 OF 11) (SYM 4 OF 11)
02 zg@M“—ATB SA_DQO %f&UM—‘M@ 28 92 92 mEM“—W SB_DQO SB?CKOM—‘M@ 30 92
wogary MEM A DOSL>  oog ™ A6 |ghpoy A o0 PP 0 VEM A CLK NS0> [ s wnguy MEM B DOS1>  oog ™ AV |gppy B k0 BV g VEM B OLK NSO> o o o
02 29 NEM A 2> BBS 92 29, VEM B 2> BDL
n oD M A DI e o sA o0 BP0 NVEM A CKE<O>  mmyu e e D=3 55 | oo oo sB_ceo BT26  y, NEM B CKE<0> gy w0
AV7 AY1

E—L‘%’W g sA_cra| BK36 MEM A CLK P<1> - E—L‘%’—w e sB_cwa| BVS8 MEM B CLK P<1> w002
92 29@M“—BEG SA:D(ﬁ SA_CK1* CM)—‘M@ 28 92 " 29@M“—Bm SB:D(ﬁ SB_CK1* MD—M@ 30 92
w gy NEM A DOST> o g BEB|sa ooy saol BK24 g NEM A CKE<I> oy w oy NEM B DOST> o g B | s ooy ssof 824 o MEMB OKE<1> v
02 ng SA_DQ8 92 mEMM“—B@ SB_D@®8
w ogury MEM A DOS9> oo BEIL|sa pop SA_Csor BH40 MA_CS L<0> - w gy NEM B DOSO> g BG|sp oo S8_csor [BP4S M B_CS_L<0> -
w ngery MEM A DOS10>  oog BRS | sp poo SA Sl pBIT g MEMACSL<1> oo w ogory NEM B DOS10> o™ BRO | sp pcuo sacsi B8 o MEMB CS L<1> o
02 zg@Mﬁﬂ SA DQL1 92 29@&5&“—‘3% SB_DQL1
v ocgy MEM A DO<12> o g B Isa poi2 SA_copro|_BF43 M A_QODT<0> 2 02 02 oy VEM B DO<12> g B4 Isp poi2 sB_apro| BV45 M B_QODT<0> 30 02
w gy NEM A DOS13> g BF6 | sp ooy sacon[ BT O VEM A ODT<1> o v oury MEM B DOS13> o8 B2 |sp pong saoon[ B0 0 VEM B ODT<1> o
02 zg@Mﬁi SA_DQL4 92 mEM“—BUQ SB_DQL4
w sogury NEM A DOS16> o g™ B8 | saoaus Saow BBI0 ) NEMA DMKO> gz w oqury NEM B DOS16> o 07 BVIO | sp oaus seow[ B8 NEMB DVKO>  rrryiews
02 zg@Mﬁﬂ SA_DQ16 SA,DMlBJlU—‘MDNkl—>@ 29 92 92 mM SB_DQ16 SB?DMIBLA—‘MDNK:L—>@ 29 92 —
02 QQEM“—BNQ SA_DQL7 SA,DMZM’—‘MM@ 29 92 92 mM SB_DQ17 SB,DMZEM—‘M@ 29 92
gy NEM A DOS18> o g BGIT | sa pcus saowel B2d O NVEM A DVES> e oy MEM B DOS18> o g BTI5 |55 pong soow[BP22 7 VEM B DVE3> e
02 zg@Mﬁﬂ SA_DQ19 SA,UWW—‘MM@ 29 92 92 mM SB_DQ19 SB,MM—‘M@ 29 92
92 ZQE_I\/QA_A_&“—BKQ SA_DQR0 SA_Dve| B3 M A DMK5> 20 92 92 29@@_&_&“& SB_DQR0 SB?M&*M@ 20 92
w sogory NEM A DOS21> o g BGIS | s pcp1 saowe| B2 O VEM A DVKE> oo v oqury MEM B DO<21> o BPIZ | 55 popy sa o[BS NVEM B DVK6>  foom i
02 29M SA_DQR2 SA,UWW—‘M@ 29 92 92 mM SB_DQe2 SBﬁMW—‘M@ 29 92
92 ze@Mﬁﬂ SA_DQe3 < 92 29@@_&_&“& SB_DQe3 o
02 zg@Mﬁﬂ SA_DQe4 > SA_DQs0* DMS_“M‘ME 28 29 92 92 QQM SB_DQr4 > SB_DQs0* :)BEZ_“MME 29 30 92
92 29M SA D@5 é SA_DQs1* DL“MME 29 92 92 mM SB_DQ@5 é SB_DQS1* DW;“MM@ 29 92
o sogury NEM A DOS26> g BRGS | s pcps g sA pos2* ENIS @ VEM A DQS N<2> (s 2o o w oqury NEM B DOS26> oo BV2Z | sp ncps g sB_oos2t [SBUZ @ 0 VEM B DOS N<2> oo
ey MEM A DOS27>  qug  B25 |sa pee7 = sA_pasa+|pBL2 MEM A DQS N<3> o o o v ogEry MEM B DOS27> o g B122 |55 pipy = S8 pose+ [BTL0 o VEM B DQS N<8> (oo o
02 zg@Mﬁﬂ SA_DQe8 |u—J SA_DQs4* D%“M@ 29 92 92 QQM SB_DQe8 .u_J SB_DQs4* :)&“M@ 29 92
2 oy MVEM A DQ<29> o g B Ish popo 4 SA_DQs5* [BK51 MEM A N<5> 20 02 o gy MEM B DQ<29> g  BVI9 Isp popg 4 SB_DQs5* [{BV55 MEM B N<5> o 02
02 29M SA_DQ®BO0 o SA_DQs6* Dﬂ“M\M@ 29 92 92 29@&5&“& SB_DQ®BO @ SB_DQs6* :)%“MM@ 29 92
ooy MEM A DO<31> o g B3PS Isa poa1 § SA DQS7*[BEC2 gy VEM A DQB N<7> om0 2 o2 2ocgryMEM B_DOQ<31> o g  BT20 |sp poa1 § SB DQS7* B0 gy VEM B DQB N<7> om0 52
02 QQEM“;UW SA_DQB2 92 29M SB_D@B2
92 29M SA D@3 SA?D@UL“ME 28 29 92 92 29@&5&“& SB_D®B3 SBﬁD@U&“M@ 29 30 92
w gy MEM A DOS34> oo g BFAT | sp pons SA DG B5 g g MEM A DOS P<1> o o oy NEM B DO<34> o BVS0 | 5 ocpa sa o1 BV 0 VEM B DOS P<l> oy
02 29®M“ﬂ SA_ D@5 SA,D@Z&“M@ 29 92 92 mM SB_D®B5 SB?D@Z&“ME 29 92
02 zg@Mﬁﬂ SA_D®B6 SA,D@GIML“M@ 29 92 02 29M SB_DQB6 SB,D®3£“M® 29 92
o oy MEM A DOS37> g B3 | s pogy sA_Dosa[ B4 8 VEM A DQS P<4> s a0, v 0 gy NEM B DOS37> o BV52 | 5 pgy S8 e[ BT50 o MEM B DOS P<d> oo,
02 zg@Mﬁﬂ SA_DQB8 SA,D®5&“M® 29 92 92 mM SB_DQB8 SB?D@?»&“MM@ 29 92
02 zg@Mﬁﬂ SA_DQ®B9 SA,D@G%MM@ 29 92 92 mM SB_DQ®B9 SB?D@G&“MM@ 29 92
02 29M SA_DQ40 SA,D@?&“ME 29 92 92 mM SB_DQ40 SB?D@?&“MM@ 29 92
02 ng SA DAL 92 29@&5&“& SB_DX41
w gy MEM A DO<d2> oo g Br63 | sp poia Samol BI36 ) NEMAAO> iy oy NEM B DO<A2> o0 8759 | s ooz samof B34 NEMB AO> g
o sogory NEM A DOSA3> o g™ BISS | s oo SA_wa BP33 MEM A A<1> o o gy NVEM B DO<A3> 8™ BT57 | 5 oona s8_wa[ BP0 VEM B_A<1> o —
02 29®M“ﬂ SA_ D44 SA,WEMG—‘ML@ 28 92 92 mM SB_DQ44 SBﬁWm—‘ML@ 30 92
e ooy MEM A DQ<A5> o0 8948 | 5a pous sama BE1 O VEMAASS> o v oy VEM B DO<A5> g BT55 | o5 pius o o] B30 MB_A<3> -
02 zg@Mﬁﬂ SA_DQ46 SA,MMM—‘ML@ 28 92 92 EQEM“& SB_DQ46 SB,WM—‘ML@ 30 92
02 29®M“ﬂ SA_DQ47 SA_MA5 BN32 MEM A_A<5> 28 92 02 QQM SB_DQ47 SB?WM—‘ML@ 30 92
2 20egyVEM A DQ<48> o g,  BFSS Isp pous SA_Mne| BK32 MEM A_A<6> 2 02 o oggyMEM B DQ<48> oy  BV6l|sp poug sB_wne| BT31 MEM B_A<6> 30 02
o ogy MEM A DQ49> o g BT Ish potg sA_way| BI30 MEM A_A<7> 2 02 o2 gy MEM B DO<49> o g  BP6O |5 poyg sB_way| BP26 MEM B_A<7> 30 02
02 zg@Mﬁﬂ SA_DQ0 SA,WW—‘ML@ 28 92 02 29M SB_DQ0 SB_MA8 Bv27 MEM B_A<8> 30 92
02 QQEM“;UM SA _DQB1 SA,NAQB':ZB—‘ML@ 28 92 92 mM SB_DQB1 SB,WM—‘ML@ 30 92
o oy MEM A DQ<52> o g  BFST sh pos2 sA_wato| BH34 MEM A_A<10> 2 02 o oggyMEM B DO52> o g  BRO2 |sp popo sB maLo| BU42 MEM B_A<10> 30 52
02 2oggry VEM A DO<53> o g,  BIST Isp D3 sA_wa11| BH3O M A A<11> 2o 02 o2 gy MEM B_DO<53> o g  BT6! |sp pos3 sB_wa11| BU26 MB_A<11> 30 52
oz oy MEM A DOS54> o8 BKG4 | 5p popa sa w8928 O NEMATASID> o oy MEM B DOS54> o8 B8 | 55 popa s w2 BT28 O VEM B ASIZ> o
02 zg@MﬁLﬁl SA_DQB5 SA?NA13BF40—‘MM@ 28 92 92 mEM“LSQ SB_DQB5 SBﬁW3M’—‘M@ 30 92
gy MEM A DOS56> qg  BI63 | 5p poss sawaLa BNZE OTVEM A ASIA> s 2 oy NEM B DO<56> qog  BI7L| 55 oope s wa[BV26 O NVEM B AS14>
02 ZQM SA_DQB7 SA,W5M’—‘M@ 28 92 92 mM SB_DQB7 SB?NA15M—‘M@ 30 92
02 29®M“ﬂ SA_DQB8 92 mM SB_DQ58
oz sogury NVEM A DOS59> o g™ BBE6 | s poso w soqury NEM B DOS59> o0 BB | sp noso
02 zg@Mﬁﬂ SA_DQB0 92 29@&5&“& SB_DQ60
02 QQM SA DQB1 92 29@&5&“& SB_DQ61
02 zg@Mﬁﬂ SA_DQ62 92 mM SB_DQ62
02 29M SA_DQB3 92 mM SB_DQ63

28 MEM A_BA<0> BT38 | sa BSo 02 30 MEM B_BA<0> BV43 | sg Bso

28 @M‘—W SA BS1 92 30 @M‘—M SB_BS1

= omy MEMA BA<> o BF2l|saese ooy MEM B BASR> o7 BV2d | sp s

2 MEM A CAS L BK43 | sA_cas* 02 30 qom—VEM B CAS L - BUA6 ] sB_cas =

o D MEMARAS | o B3 a s ooy MEMB RAS | 07 BT0] 5p pas:

= o MEM A VE L ¢ BF38 sa v 02 30 qoom—VEM B VE L - BT41] sB_ve
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oM T oM T
ARRANDALE ARRANDALE
BGA BGA
16 - _PPVCORE SO_CPU_VCAPO (SsymM 8 OF 11) PPVCORE _SO_CPU 67 12 15 49 68 (SYM6 OF 11)
BD55 AF57 PP1V05_S0
. ) \VCAPO_1 Voo 67,20 12 13 15 17 10 20 21 22
ISSTE t VCAE;) ! ts lsour cedr by CPIU BDS1 |vcapo_2 vee_2| AFSS o168 15 PSI_L 68 pst * vTTO_1 | BFEO Arrandal e: 1.05V e
but Or oSiodee(t:; agspg:es gﬁpgc)é BD48 |ycapo_3 voc_3| AFS3 VI D<0> 261 | vi 0o vTTO_2 | BFS9 Carksfield: 1.1V
p yp P : BB55 |\capo_s voc,_a4| AF5L e CPU_VI D<1> D61 VTTO_3 | BD60 (Control l ed by VIT _SELECT pin)
N el = o158 o fvio VITo 4 | BD59
BB48 |\capo_6 voc 6| AF48 o1 s CPU_VI D<2> oz woe ] VTTO_s | B860
AYS7 |ycapo_7 vee 7| AF46 o 15 s g CPU_VI D<3> Vi D3 s VTS |-
_ > CPU_VI D<4> B63 | vi v —
AY53 VCAPO 8 Ve ok:] AF44 91 15 8 o= =) VITO 7 AY60
. > CPU_VI D<5> D64 | v ps & -
AY50 |\capo 9 voe of AF42 o1 15 8 6 VITO 8 | AV60
A7 |\capo_10 voe_ 10| AF4L o 15 v qm—CPU_VI D<6> Vi oo vITo.s | ee
AVE3 |ycaPo_11 vee 11| ADS5 oo @omIP_CPU VIT SELECT ., AN IviT selECTL VTTO_10 [ AVB3
AVE0 AD51 AWL4
RS Jvanme 12 Moy oo @mPMDPRSLPVR o F66 | proc DPRSLPVR o Az
AUSL |\icapo_14 voc_14| AD44 20088 37,35, 5122407 %o EIZ%/\(/:(();?ES%O U VIT_SELECT: 1 = 1.05V, 0 = 1.1V |—— | VTTO_13 | AUBO
AU |\ycapo_15 vee 15| ADAL oSz Te VTTO_14 [ A9
AR55 |\;caPo 16 voe 16| AB55 VTTO 15 | AUL2
AR51 |\/capo 17 voe 17| ABSL R131%(0)1 11ROl305 VTTO 16 | ARSO
ARA8 |\ycapo_18 vec_1g| AB48 %1%0@ % o VTTO_17 [ ARSS
ANG7 AB44 1 1 . ARLZ
T N N 402, Q%ZL o1 68 50 oy CPUL MVP_| MON - M ]isensE MBSy
\VCAPO_20 POWER voc_20 PLACE_NEAR=UL000. F64: 25. 4MM LACE NEARZULOGO. N13: 25. An 9 VTTO_19
ANSO |ycapo_21 voc 21| AAS5 o1 68 (OOT} - NEAF C RS es CPU_VCCSENSE_P - F64 | voc SENSE z VTTO_20 [ ANS9
ALS7 lycapo_22 voe 22| AASL o1 65 (O} CPU_VCCSENSE N bl F63 | vss sense 3 VTTO_21 [ ANSS
AL53 ARAS ANG3
\VcAPo_23 voc_23 L w VTTO_22
AL50 vonmo a4 voe aal Aaaa o 70 o CPU_VTTSENSE P M3 viT_sense g My
AKS7 lycapo_25 voc 25| AM1L o1 70 T} CPU VTTSENSE N : VSS_SENSE VTT |¢ VITO 24 | ANIS
— ~ PLACE_NEAR=UL000. F63: 25. 4MM PLACE_NEAR=UL000. R12: 25. 4MM I - ania
AKS3 |\capo_26 voc 26| V85 R1301% VTTO_25
AKS0 |vcapo_27 veg 27| W81 10 10 VTTO_26 [ ANL2
vee 28| W8 1150 17 VTTo_27 [ AMLO
vec_29| W4 N%‘bg yéz VTTO_28 [ ALGO
VCC_30 WAL 2 2 PP1V8 SO m VTTO_29 AL59
CPU CORE SUPPLY VoG 31| U55 ) 7271 202216 76 ves VTTO_30 [ AL17
. us1 VCCPLL1 . AL15
., _PPVCORE_SO_CPU VCAP1 vee 32 L 87 fveceuiz | \ITo 52 [ALLa
BD44 = = u37 © -
’ VCAP1_1 VCCPLL3 o
NOTE: VCAP1 is sourced by CPU BDAL |veap 2 vee_ 34| Y4 R39 | voopLia |~ VTTO_33 [ AL12
Do not connect to power supply, BD37 |veap1 3 vee 35| WAL 37 VCC L5 VTTO_34 | AK35
but provide bypass caps on PCB. BB44 |voap1 vec_se| R85 o0 VTTO_35 [ AK33
BB41 |ycap1_ vee 37 B — VTTO_36 | AF39
BB37 VcApfz vec 38 RIS . PP1V5_S3_CPU VCCDDR CLK o | vrrola7 [AE3T
AV36 |voapr - voc_zg| R44 M N_LI NE_W DTH=0. 4nm { BB14 | yppQ oK1 g VTTO_38 [ AF35
A2 |voapt 8 vee_4o0] R4L M N_NECK_W DTH=0. 2nm BB12 | yppQ k2 O | vrro_se | AFS3
- voc_a1| P60 VOLTAGE=1. 5V VTTO_40 | AF32
AY39 |\cap1 o - 2 .1 | AF30
e _ Voo 42| 165 z | viTo_a1
\VCAP1_10 NB1 g AD39
AM2 |yeap1_11 VCC_43 S | viro_az
AVBY |ycap1_12 vec 44l M8 2 | vrTo_a3 [ ADS7
A4 |yeapr_ 13 Ve as 2 < | vrTo_a4 | ADSS
AUAL |\cap_14 vec a6l 82 VTTo_a5 [ AD33
—— _ Voo 47| M0 VTTO_46 [ ADS2
VCAP1_15 NB1 AD30
AR |voapt 16 voc_a8 VTTO_47
ARAL |\icap_17 vec a9t W4 VTTO_a8 [ V85
— _ voe so| LS5 VTTO_49 | V83
VCAP1_18 K60 o
ANA6 |\ icap1_19 VOC 51 VTTO_50
ANIZ |\capt 20 vee 52| K51 VTTO_51 | V80
ANGO - vee 53| K44 VTTO_52 | V28
\VCAPL_21 355 W6
AL46 voc_54 VTTO_53
\VCAP1_22 H60 ves
ALA2 VCC 55 VTTO_54
\VCAP1_23 TEL Va3
AL39 |ycap1 24 VCC_56 VTTO_55
AK46 |\ icap_25 vec s7 VTTO_56 | U35
AKAZ - vee_sg| 0 vTTO_57 | W3
\VCAP1_26 =5 G2
AR3S |voapt 27 VoG 59 VTTO_58
= vee_eo| 61 VTTO_59 | W30
voc_e1| &4 VTTO_60 | Y28
vee 62| F55 vTTO_61 | Y26
vee_63| E60 VTTO_62 | Y24
voc_ea| ES7 vTTO_63 | Y23
voc_es| B3 vTTO_64 | R3S
vee_66| ES0 vTTO_65 | R33
voc 67| E46 vTTO_66 | 32
vee_es| E42 vTTo_67 | R3O
voc_e9| 59 vTTO_68 | R28
voc_ 70| D57 vTTO_69 | R26
vee 71| D55 VTTo_70 | R24
vee 72| B4 vTTo_71 | Re3
vec_73| 252 VTTo_72 | AYLO
voc 74{ D90 VTTO_73 [ AN9
voc_7s| 48
vee_76| 247
voe_ 77| D45
voc_ 78| P43
vee_ 79| B6O
voc_so| BS6
vee 81| BS3
vee s2| B49
voc_s3| B46
B42
nggg 57 SYNC VASTER=KL7 REE SYNC_DATE=06/ 15/ 200
- e
754
vee 86 CPU Power (1 of 2
voc_87 "
voc_ss| A7 <SCH _NUM=| D
voc_se| 43 d} Appl e Inc. SCH_NU
S <E4LABEL>
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oM T o0 a0 24 13 7 o _PPVCORE S0_GFX
U1000 .
ARRANDAL E R1400
BGA %
(SYM 7 OF 11) %1§§V
o w0 2207 PEVOORE S0 GPX PLACE_NEAR=U1000. AF12: 25 4NM4 :
ANB2 | yaxal 84 VAXG SENSE| AF12 g GEX VSENSE P - NEAR= : : 25 o« o
ANSO | yaxa2 52| vssaxc sense| AF10 o GEX_VSENSE N oD o
AN28 na g R
VAXG3 PLACE_NEAR=U1000. AF10: 25. 4MVI
ANZ6 | \/axca R1401*
AN24 | \axcs 109/
AN23 | yaxcs GFX_VIDOl AFTL g GEX VI D<0> oD ¢ o M:l%'\é\‘}
AN2L | yaxGr erx viDl| AT g GEX VIDI> oo 202,
ANLO | yaxcs GFX_ VI D2| AGT0 X_VI D<2> oo
AL32 | yaxco ] e vipg AL GEX VI D<3> ooy s = L
AL30 | yaxaLo > GFX_VI m%@ 8 91
AL28 | yaxGll @8 GRX VIDS| AMBT g  GEX VID<5> oo
AL26 | yaxcie < GFX_VI DGAWU_..M@ 801
AL24
VAXGL3 Al o>
AL23 | yaxaia % GFX_VRENAREO  y  GEX VR EN -
AL21 | yaxGls GFX_DPRSLPVRLALTL g GFX DPRSLPVR ey o0 o R1405!
AL19 | vaxate AL69 GEXI WP_I MON 4. 7K
AK14 | yaxcL7 GEX_IMONL"=2" g AL VW T VUIN oo ot . o
e 1/ 16W
AK12 VAXGL8 B N{:- 5
AJ10 | yaxale | = 4022
AHL4 | yaxc2o by PP1V5_S3RS0 67 16 31 42 72 73 99
AHL2 vDDQL| BUAO
VAX&21 BU35
AF28 | yaxce2 VDDQ2| 5008
AF26 | yaxce3 VDDQB N
AF24 VDDQ4
VAXX24 BMRS
AF23 | yaxces VDDQB
AF21 vopgs| BL30
VAXG26 N 5938
AF19 | yaxce7 DDQ7 53
AF17 VDDB
VAX@28 Br28
AF15 VDDQO!
VAX@29 BGA3
AF14 VDDQLO!
VAXG30 BF16
AD28 | \axcat VDDQL1
AD26 VAXGa2 VDDOL2 BF15
AD24 vobQL3| _BB3S
VAXG33 5063
AD23 VDDQ14
VAXG34 BD32
Yo VDDQL5,
VAXG35 BD30
AD19 VDDQL6
VAXG36 0 BD28
AD17 VAXG37 : VDDQL7
g | vooqus| BD26
> | vooais Bgzzg
Bl
200 g7 35,45, 15,10,, 5, PPLVO5_SO w | vooceol B2
o807 47 78%48%28%24%2% 8 ver | oo T S| vooce:
WO | i1 2 ' vbpQe2| BDLY
W1 | yrr1 s E vbbqe3| BDL7
u19 . vopge4| BDLS
VIT1_4 BB35
UL7 Z VDDQR5
VIT15 5533
u15 ] VDDQ26!
VTT1_6 e BB32
ul4 Q VDDQR7
VTT1_7 w BB30
U12 o VDDQ8!
VTT1_8 BB28
R21 VDDQR9
VTT1_9 v o[ BB26
R19 | vrT1_10 o @ 5524
R17 VDDRB1
VTT1_ 11 N [ BB23
vppQe3| BB2L
vDDQea| BB19
.0 - _PPVCORE SO_CPU_VCAP2 Vi 5| BBL7
. : AK62 | veap2_1 DS e
NOTE: VCAP2 is sourced by CPU AKB0 | ycap2 2 VDDQB6
Do not connect to power supply, AR59 | vears s
but provi de bypass caps on PCB. AT60 | voap2 4
AFBY | yeaps 5 PP1V1R1V05_SO0_CPU VTTO_DDR 5
_ AVB2
AF60 VTTO_
VCAP2_6
AFS9 | voaps 7 VTTO_DDR1| AVBO
ADBO | ycap_g VITO_DDR2| A28
ADES | voap2 o VTTO_DDR3 2xi
AB60 - VTTO_DDR4
VCAP2_10 VITo DORS| AVE3
ABS9 | yeap2_11 - AVBL
AAGO | \capz_12 VITO_DDR
ARSY | voaps 13 VTTO_DDR7| AWM
V80 | ycapa_14 VITo_ 2&;
VB9 | ycapz_15 VTTO_DbRo PP1V05_S0 §,7,00,12,13 15 17 10 20 21 20
U0 | veapz_16 VTT1 12| APLS |
B9 | veapz_17 VTT1_ 13| ADL4
R60 | veap2_18 VTT1 14| AD12
R59 | veapz_19 VTT1_15| AB12
VTT1_ 16| AAL2
VvrT1 17| W7
VTT1_ 18| W85
VTT1_19| W4
VTT1_ 20| W2
vrT1_21| RS
= SYNC MASTER=K17 REF SYNC DATE=06/ 15/ 200
T
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oM T
U1000
ARRANDAL E
BGA
(SYM 9 OF 11)
BUG2 lyss1 Vss76| AY62
BUS8 lyss2 vss77| AYS9
BUSS lvss3 vss7g| AYSS
BUST lvssa vss7o| AYSL
BU48 |ysss vssgo| AY48
BU4 |vsse vssg1| AY44
BU7 lyss? vssg2| AY4l
BU32 /ss8 Vss8 AY37
BUZ5 |\sso vessa| AY35
BU21 |\ss10 vssss| AY33
BU18 V/Ss11 \V/SS86 AY32
BU14 \VSS12 VSS87 AY30
BU11 Vss13 \VSS88 AY28
BU7 |vssia vssgg| AY26
BP42 V/SS15 VSS90 AY24
BN64 |yss16 vsso1| AY23
BN6 |vss17 vssoz| AY21
BM70 vVsSS18 VSS9 AY19
BVBL lyss19 vssoa| AY17
BW4 Ivss20 vssgs| AYLS
BMB2 |yss21 vssoe| AY14
BMV24 |yssp2 vsso7| AY12
BML7 |vss23 vssog| AY8
BLS7 lyss2a vssog| AY4
BLSS lvss2s vss100| A7
BL48 lyss2e vssio1| A2
BLA0 lyssa7 vss102| A9
BL28 |vss28 vss103| ANES
BL20 lyss29 vss104| A1
BKES lvss3o vss1os| AME
BK6O |vss31 vssio6| AM4
BKSS lvss32 vssio7| AM1
BK34 lvss33 vss1o8| A7
BK1O lyss3a vss109| AVS
B8J64 lvss3s vssi10f AVL
BJ21 lyss36 vss111| AU70
B9 |vss37 vss112| AUE2
BI1 lyss3s vss113| AUS7
BH7O lvss3o vss11a| A3
BHE7 lvssao vss115| AUSO
BES vssa1 vssi16| A6
BHA7 lyssaz vss117| AK2
BF24 |vssas vss11s| AUB9
BH20 |yss44 vss119| AU3S
BHIS |vssas vss120[ AU33
BGS1 |yssae vss121| AU32
BG36 |yssa7 vss122| AU30
BF62 |yssag vss123| AU28
BF30 |yssag vss124| AJ26
BF13 lysss0 vss125| AU24
BF8 lysss1 vssi26| AU23
BE70 |ysss2 vss127| AU2L
BEGS |vsss3 vss12g| AUL9
BE9 lysssa vss129| AULT
BEL |vssss vss13o0| AYLS
BD57 |vssse vss131| AUL4
BDS3 |ysss7 vss132| AU
BD50 |ysssg vss133| AT64
BD46 |yss59 vss134| AT10
BD42 lyss60 vss135| ARE2
BD39 |ysse1 vss136| ARSY
BD14 |ysse2 vss137| ARS3
BB71 |ysse3 vss13g| ARS0
BB62 |ysse4 vss139| AR46
BB57 |vsses vssi4o0| AR42
BBS3 |yss66 vss141| AR39
BBS0 |vss67 vss142| AR3S
BB46 |ysses vss143| AR33
BB42 |yss69 vss144| AR32
BB39 |vss70 vss14s| AR30
BB7 lvss71 vss146| AR28
BBl lyss72 vss147| AR26
BAT0 |vss73 vss14g| AR24
AYTL lvss7a vss149| AR23
AY66 |vss75 vssis0| ARZL

oM T
U1000
ARRANDALE
BGA
(SYM 10 OF 11)

ARLY lyss151 vss226| BN71
ARL7 lyssis2 vss227| E68
ARLS yssis3 vss228| AH28
ARLA |yss154 Vss229| AL
AR4 |ss155 VSs230| A66
ARL |yssi56 vss231| AH26
APT0 lyssi57 vss232| BNL
APB4 |\ ss158 Vss233| A64
ANG2 |yss159 vss23a| AH24
ANSS_|\ss160 vss235| AH39
ANSL lyssi61 vss23e| B>

AMA8 53162 vss237| AH23
A4 |\ss163 vss23g| 68
AWML |yss164 vss23g| AH2L
ANB7_ lyssi65 vss240[ AHLY
ANS lyssi66 vssza1| AHLY
AV |yssi67 vss242| AHLS
AMBA |\/ss5168 vss243| AH
AMB |\/s5169 vss244| A4
AL62 lyss170 vss24s| AD
ALSS lyss171 vss246| AR
ALSL lyssi72 vss247| AF69
AL48 lyss173 vss248| AF62
AL44 lyss174 vssz49| AFL
ALAL |yss175 vss250| AETO
AL37 lyssi76 vss251| AEG4
AL3S |yss177 vss252| AD62
AL33 |yssi17s vss253| ADS7
ALl lyssi79 vss254| ADS3
AKTO lyssigo vss255| ADS0
AKE4 |yss181 vss256| AD46
AKSS lyssig2 vss257| AD42
ARSL |yss183 vss2sg| AD4
AKA8 55184 vss259| ACET
AK44 |yss185 vss260| ACB4
AKAL |yss186 vss261| ACLO
AKB7_ lyssi187 vss262| ASS
AK32 lyssi8s vss263| ACL
AK30 lyssi89 vss264| ABTO
AK28 |\/s5190 Vss265| AB62
AK26 |yss191 vss266| ABS7
AK24 yss192 vss267| ABS3
AK23 |\ss193 vss268| ABSO
AK21 |yss194 vss269| AB46
AKL9 lyssi95 vss270| AB42
AKLT |vss196 vssz71| AB39
AKLS yssi97 vss272| AB37
A0 |yssi98 vss273| AB3S
AH62 |yss199 vss274| AB33
APB7_lyss200 vss275| AB32
ABS5 lyss201 vss276| AB30
ARB3 |yss202 vss277| AB28
BV66 |yss203 vss27g| AB26
AL lyss204 vss279| AB24
BV64 |yss205 vss280| AB23
A0 yss206 vss2g1| AB21
BT68 |yss207 vss2g2| ABLO
A8 |yss208 vss283| ABL7
BR69 |vss209 vss284| ABLS
BL71 |vss210 vss2gs| ABL4
AHMG |yss211 vss2se| ABY
BL1 lyss212 Vss287| AAGE
ABT |yss213 vss2gg| AAG4
BR68 |\ss214 vss289| AA62
R4 lyss215 VSs290| AAST
ABS |yss216 vss291| AAS3
A4 yss217 VSS292| AASO
H71 lyss21s vss293| AM6
A3 |yss219 vss294| AM2
BR3 lyss220 VSs295| AA39
F71 lyss221 vss296| AA37
A2 |\ss222 vss297| AA3S
A2 lyss223 Vss298| AA33
E69 |ysso24 VSs209| AA32
AHBO lyss225 vss300| AA30

oM T
U1000
ARRANDALE
BGA
(SYM 11 OF 11)

AA28 | yss301 vss3e7| K6
AA26 | yss302 vsszeg| K4
AR24 | 55303 vssaeg| 165
AAZ3 | yss304 vssa7o[ J57
AR21 | 55305 vssa71| J48
AALI | \ss306 vssa7z| J47
AALT | vss307 vss373| J40
AALS | yss308 vss374| 9
AAL4 | yss309 vssa7s| H53
AM | vss310 vss37e| H3
W69 | yss311 vss377| HB6
62 | yss3i12 vssa7s| HL
V67 | vss313 vss379| G70
V63 | vss3i4 vssago| &7
W50 | yss31s vss3g1| 53
W6 | vss316 vss3gz| 48
W2 | vss317 vssasa| 7
V6 | vss318 vssagal 43
W | yss319 vssags| S0
V70 | vss320 vssage| 24
U4 | vss321 vss3g7| R0
W62 | yss322 vssags| GLS
U7 | vss323 vss3go| F61
B3 | yss324 vssaoo| F48
U0 | yss32s vss3o1| F47
M6 | vss326 vss3g2| F28
W2 | yss327 vss3e3| F20
B9 | yss328 vss3oal F4
W | yss329 vssags| E37
Y | vss3zo vss3o6| E33
T1 | vss331 vss3g7| E30
R70 | vss332 vss3gg| E16
R62 | yss33s vssaog| E12
R57 | vss334 vss400[ D41
R53 | yss3as vssa01| 38
R50 | yss336 vss402| D84
RA46 | vss337 vss403| 81
R42 | yss3as vssa04| D27
R5 | vss3ae vssaos| D24
P4 | vss340 vss406|_D20
N63 | yss3a1 vssao7| P17
N57 | vssaa2 vss4os| P13
N53 | vss3a3 vss4og| D10
NS0 | yss3a4 vssa1o| 6
N6 | vss345 vssa11| B6S
N30 | yss346 vss412| B62
N21 | yss3a7 vss413| B58
NLS | vss3as vssa14| BSS
M3 | yss349 vssa1s| B51
M2 | yss350 vssa16| B48
MB6 | vss3s1 vssa17| B44
M | yss3s2 vss418| A5
L70 | vss353 vssa19] ASS
L57 | vss3s4 vssa20[ A52
L48 | yss3ss vssaz1| A48
L47 | vss356 vssaz2| A4S
L13 | yss3s7 vssaz3| A40
K64 | yss3ss vssaza| A36
K53 | vssasg vssazs| A33
K43 | yss360 vssa26| A29
K36 | yss361 vssaz7| A26
K34 | vss3e2 vss428| A22
K32 | yss363 vssazg| AL9
K25 | vss364 Vss430[ ALS
K17 | vss365 vssazi| Al2
K11 | vss366 vss432| A8
vssa3s| B40
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8 I 6 S 4 3 2 1
CPU VCore HF and Bul K DECOUp| I ng CPU Power On Configuration (POC) Straps

4x 470uF 4.5nm0Ohm 3x 62uF B2, 10x 22uF 0603, 25x 1uF 0402
PLACEMENT_NOTE ( C1600- C1624) :

Intel recommends all option straps should be provided in |ayout

oo w01z 7« PEVOCRE_SO_CPU 0o, 17 3 oo 5, PPLVOS_SO

Pl ace on bottom side of ULO0O.. S19,47,85,43,12,10,7 &
1C1600 |:C1601 |:C1602 |:C1603 |:C1604 |:C1605 |:C1606 |:C1607 |:C1608 |:C1609 |:C1610 |:C1611 Lcmlz P | Mrene:| | e
L TUF L TUF L TuF L 1or T L IuF L 1UF L IUF L1 L ItF - TuF L IUF - TuF IUF R1600* R1602* R1604* R1606* R1608*
S 1% T ¥ T, ¥ o T T ¥ T, % o TR T, % T, % T % S 1% 1K 1K 1K 1K 1K
55 %5 55 55 55 55 55 55 55 55 55 55 X5 R B ey Ry VELDE
4022 4022 4022 4022 4022
J__ CPUPOC3U CPUPOC5U
- 'R1601 'R1603 'R1605 'R1607
1C1613 [+ C1614 [:Cl615 [:Cl1616 [:Cl617 [:C1618 |[:C1619 [:C1620 [:C1621 [:Cl622 | C1623 JiC1624 K £ K K
L TUF L TUF L TUF L TOF L TUF L TUF L TUF L TUF L TUF L TUF L TUF TUF weipy ey e o VLB
1 T, 1Y T, 1Y T, % T, 1Y T, 1Y T, % T, % T, 8% T, % T, % 1 2402 2402 2402 2402
—F X5R 2 ¥oR 2 ¥5R 2 ¥5R 2 ¥oR 2 ¥oR 2 ¥oR 2 ¥5R 2 ¥5R 2 ¥oR 2 ¥5R —|;X5R
402 402 402 402 402 402 402 402 402 402 402 402 o1 12 8 O:’U VI D<O>
1 - ==
PLACEMENT _NOTE ( C1625- C1634) : = n e op CPU VI D<3>
lPI ace near U1000 on bottom side. 01128 CPU_VI D<4>
NO STUFF [ NO STUFF NO STUFF [ NO STUFF NO STUFF NO STUFF NO STUFF [ NO STUFF e gﬂ x: &gz
1C1625 (1 Cl1626 [1C1627 [1C1628 |1Cl1629 |1Cl630 ([1Cl1631 |1C1632 1C1634 [1C1691 ([1Cl1692 |1C1693 ([1Cl1694 |1C1698  ==° PM DPRSLPVR -
220F ~ L 22UF L 22U0F L 2oUF @ L 22UF L 22U0F L 25UF = L 22UF L 22U0F L 22UF ~ L 22U0F = L25UF = L 22UF 22UF o1 o0 12
A N g M o N Y A N Y Y T T e T oo 2 ol ¢ boficome |- ol |- oy - - CPUBSLL
&5 &5 &5 &5 685 &5 &5 &5 685 &5 585 585 &5 &5 NO STUFF NO STUFF CPUPOCCAD
R1610* R1612* R1614* R1616* R1618*
J_ 1K 1K 1K 1K 1K
PLACE'VENT ’\DTE . — 1/ 12% 1/ 12% 1/ 12% 1/ 12% 1/ 12%
_ (C1635-C1648) : M- LE M- LE M- LF M- LE M- LE
- . 402, 402, 402, 402, 402,
lPI ace near inductors on bottom side. NO STUFE CPUPOC3D CPUPOCSD NO STUFE
NO STUFF | NO STUFF | NO STUFF NO STUFF | NO STUFF NO STUFF NO STUFF | NO STUFF R1611 1R1613 'R1615 R1617
1 C16F35 1 C16F36 1 C16F37 1 C16F38 1 C1L53F40 1 C1L53F41 1 C1L53F42 1 C16F43 1 C16F44 1 C16F45 1 C1L53F46 1 C1L53F48 1K 1K 1K 1K
503 85 85 503 85 85 85 85 85 85 583 85 2 2 2 2
J__ VID 2: 0] = Reserved (111) L
. . = VID[5:3] = GPU Gain Setting (See bel ow) -
NO STUFH NO STUF VID[6] = Reserved (0)
.|*C1649 .|t C1650 .|[*C1651 .|t C1652 .[*C16A0 .| C16A1 ,|*C16A2 ,|* C16A3 ,|* C16A4 DPRSLPVR = 1 - | MWP-6.5 conpliant controller
+L Z70UF~"aMoHM 1= 470UF-"4MOHM - 270UF- 4MOHM = 470UF- 4MOHM = 62 UF 62UF 62UF L 62UF 62UF PSI # = Reserved (0)
—T 20% [~ 20% — 20% 20% T 20% 20% 20% T 20% 20%
|T 2 BV ranT F 2 BPY. TanT F 2 BV ranT 312 Bl rant 2t 2t 2t 2t e - - - —
D2T- SM D2T- SM D2T- SM D2T- SM CASE- B2 CASE- B2 CASE- B2 CASE- B2 CASE- B2 BOM GROUP I MAX @ 900nV CPU Gain Setting BOM OPTI ONS Equi val ent Gain
J_ ) ) CPUPCC_| MAX_DI S 000 CPUPOC3D, CPUPQOCAD, CPUPOC5D i
= CPUPCC_| MAX_0_20 20A 001 CPUPOC3D, CPUPOCAD, CPUPOC5U 45
\/ | T ( CPU Un C 0 r e) DECCIJPLI NG CPUPOC_| MAX_20_30 30A 010 CPUPOC3D, CPUPOCAU, CPUPOC5D 30 )
3x 330uF 6 nmthm 4x 22uF 0805, 7x 10uF 0603, 24x 1uF 0402 CPUPCC_I MAX_30_40 40A 011 CPUPGCSD, CPUPGAU, GPUPOCSU 22.5 i
PLACENENT NOTE ( C1653- CL656) - CPUPCC_| MAX_40_50 50A 100 CPUPQOC3U, CPUPQOCAD, CPUPOC5D 18
90.7307%:4%,7 2_PP1VO5_S0 Pl ace on botfom side of UL0OG. CPUPCC_| MAX_50_60 60A 101 CPUPOC3U, CPUPQOCAD, CPUPOC5U 15
’ CPUPCC_| MAX_60_70 70A 110 CPUPOC3U, CPUPOC4U, CPUPOC5D 12. 857
JiC1653 1C1654 (1C1655 Ji Cl1656 CPUPOC_| MAX_70_90 90A 111 CPUPOC3U, CPUPOCAU, CPUPOC5U 10
22UF T L 2oUF T L 22UF T L 25UF L - _
—IE %g’@m 2 %g’@m 2 %g’cmm 2 %g'@m NOTE: BOM Confi gurations shoul d not call out CPUPOCnU D BOVOPTI ONs directly.
Instead call out appropriate BOM GROUP defined in tables above.
PLACEMENT_NOTE (C1657-C1663): =
lPI ace on bottom side of UL000..
cig7 cigss Lctgso [rcrgeo |croon |:cagse |:caons
7 R R o S o A o T o T o VITO_DDR DECOUPLI NG
& & & & & & & 3x 1uF 002

J: L1695 PLACEMENT_NOTE ( C1695- C1697):
- M- 5

:LACENENT‘WE (C.1664' cLo8D 30-OAM SA  place on bottom side of UL000. _ PP1VIRIVO5 SO _CPU VITO_DDR i,
Place on bottom side of U1000. ) LYY Y L2, ) R W OTFES: 2 mm

1C1F664 __1C1F665 __1C1F666 __1C1F667__1C1F668 __1C1F669 _iC&FEWO __1C&F671__1C&F672 __1C&F673 _iC&F674 C&F675 e 1C&F695 __1C&F696 JiC1F697
T TE OTE OTE TE TE OTE OTE¥ TY¥ TH TE TH TH TH TE

1

1C1676 |1Cl677 |[1Cl678 |1Cl679 |1Cl680 |[1Cl681 |1Cl1682 [1C1683 |1Cl684 (1Cl685 |t
i = ::i = ::i = ::i = ::i = ::i )= — JF — IF — JF — JF — 1 v
TH OTE O OTE OTE OTH& TH® T T TE TE T i
402 402 402 402 402 402 402 402 402 402 402 402
SYNC MVASTER=K1/ REF SYNC _DATE=06/ 15/ 200
CPU Non- GFX Decoupling (1 of 2
1 1 1 <SCH_NuUwm=| D
Legps Loem Lo (3, #eple inc. =
e ko Pl iV 7 AfYgpe = <EALABEL>
I— D2T- SMe D2T- SMe D2T- SMe NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
1 RS EAR R TS ORI e
= | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 16 OF 132
Il NOT TO REPRODUCE OR COPY I T
Desi gn recomendati ons from Cal pella Small Form Factor Design Guide Rev 1.5 (doc #407364) table 2-34 and Cal pella Small Form Factor Schematic Check List Rev 1.1 (doc #395914) table 3.26. ':i/ ;‘E’[ ;?GF;FE\S/E&SEQVEEBU SHIT IN WHOLE CR PART
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6 5 4 3 2 1

8 7
VCAPO (CPU BSC Package) DECOUPLI NG
12x 1uF 0402
PLACEMENT_NOTE (C1700-C1711):
1 _PPVCORE_SO_CPU_VCAPQ Pl ace on bottom side of UL000.
lCl?OO +C1701 |1 C1702 | C1703 |[:C1704 |+ Cl1l705 JiC1 706 JiC1707 JiC1708 JiC1709 1 C1710 JiC1711
I :HF T I T ——IF ToF I I I I I T
. . . . D
-

VCAP1 ( CPU BSC Package) DECOUPLI NG

12x 1uF 0402
PLACEMENT_NOTE (C1712-C1723)
12 7 PPV VCAP1 Pl ace on bottom side of U1000.

lCl?lZ lC1713lC1714 lCl?lS lCl?lG lCl?l? lC1718 lCl?lg lCl?ZO lCl?Zl lC1722

1/n

TH Tiﬁz Tiﬁz Tiﬁz Tiﬁz [ Tiﬁz Tiﬁz Tiﬁz IR e
Menory (CPU VCCDDR) DECOUPLI NG

5x 1uF 0402
SO DI MM not provi ded. Decoupling caps at SO DI MV on CSA 29 and CSA 31.

22 916407 5, PPLV5_S3RSO NOTE: 3x 330uF 6 nOhm caps to be shared between CPU and SO-DI MVs. DG recommends 2x 22uF at
C

s
B~
_T||T_
.
5o
NI

11724 [1C1725 |1C1726 |
2 ﬁf? B ﬁf? T 18\/’
IR s b

NOTE 19x 1uF 0402 caps per Apple SI for CVMD and CNTRL I|nes
C1739 lC&F 40 lC1F741 l LgF
i OTE OTE T it

202 2 2

Q
~
)]
N
Q
~
)]
w

Q
\l
6]
'_\
e
ga'oo%

Nt

C!
Ti

Q
~
Nt

1C1735

1
v -
2

Nt

|
N
|
N
C
Tl
||
N

37 [icl73s |t
2 igg’ Tz
402

IS

oo,
IS
oo,

N;U<b\%
|

N

P Tl

NS

PLL (CPU VCCSFR) DECOUPLI NG

1x 22uF 0805, 1x 4. 7uF 0603

R
1C1 732 1 C1733
& UF
Xg CEHVI
1x 1uF 0402
L1734
12 51 16157 5, PP1VE_S3RS0 30- OHM 5A PP1V! VA K i
0603
1C 1 34
T igg) SYNC VASTER=KL7 REE SYNC_DATE=06/ 15/ 200
X T -
CPU Non- GFX Decoupling (2 of 2
= ScH NUWs [ D
<
Cf} Appl e I nc. =
<) <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:  |[ormmm——————
THE | V\FCRNIQ | ON_CONTAI NED HEREI N IS THE <BRA'\O_b
I ETARY PROPERTY_ OF APPLI wVPUT I NC.
e POSLSSOR, AGREES TO THE FOLLOW NG D —
Desi gn reconmendations from Cal pella Small Form Factor Design Guide Rev 1.5 (doc #407364) table 2-34 and Calpella Small FormF | TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 17 OF 132
actor Schematic Check List Rev 1.1 (doc #395914) table 3.26. T T e S 1T | wioLE Or parr [ T—
I'V ALL RI GHTS RESERVED 16 O: 101




8 7 6 5 4 3 2 1

2 20,40,47,45,30,47,10,7 3, -PPAVO5_SO
B ooy s PPV 80 s s0ga g1 0 s 5 PPIVOS_SO
i1t} PR X ERER
1 1
I1?01K820 R1:§373(£)1 R1890*
10 -4 90. 9
1/ 16w 1/ 16W %
M- LF - LF Lrisw
2402 402, leu%;z
. PCH_CLK32K_RTCX1 813 [rroxa oM T Fweor LADo] D33 g o | LPC AD<0> 15 a7 o7 0a \ o PCl E_ ENET_D2R N BG30 .
v POH CLK32K RTCX2 o D13 Jrroxe UL800 S| Fwiiai[ B33 oo | LPC AD<1> @EZZ m n O E ENET D2R P 5350 | U(lj\g(;o SVBALERT*/GPIO11L B9 o,  SMC WAKE SCI L amuss
| BEX PEAK_Me | FW2/LADY G2  qug | LPC AD<2> CED & 45 47 57 94 o D PG E ENET_R2D_C N 520 e SvBoLK| H14 g  SMBUS PCH CLK oD s n D
RTC RESET L Feaca T L W/ LAY A2 gy LPG ADS3> CED ¢ s 7 7 o wom POE ENET RRDCP o 829 [pere ! B M SVEDATA 0 gy SVBUS PCH DATA oy 35 35 33 38 )
17 wy— CLAARTCRST* 1 OF 10
o SRTCRST L - ( ) rwwirraver| 34 g | LPC FRAME L [ ¢ s o7 07 50 o 5 oy POLE_AP_D2R N > AV80 [pErre (2 OF 19 svoaLerT/cPiceo| 114 g PCH SMOALERT L o
. - SRTCRST* Olorry  Lorm s TP_LPC DREQO L o 2 5 [T Eg E 2 %B (P: N 2250 IpERP SMLOCLK|_CB SM._PCH 0_CLK .
. L Prsa—* ’ |6 o SM PCHO CLK oo 0 o
1 _PCH | NTRUDER L o AL6I NTRUDER® E 5 LORQL*/ Pl 23 F34 g | TP LPC DREQL L PO E AP ROD C P 5530 zg;’; % SMODATA| G g SM._PCH O_DATA G o
1 P | NTVI N L Al4 || NTVRVEN SERI RQ_ABY o LPC SERI RQ CBD ¢ 5 47
- oa 39 PCl E_ FW D2R N AU30 |pERNG g SMLIALERT*/GPIO74l M4 o,  PCH SMUIALERT L o
HDA BIT CLK R HDD o PALE EWDZR P 289 Peres n EL0 SM._PCH 1 CLK
0t 17 CL — 230 |HDA BCLK (1 PD) saTAORN AK7T g, SATA HDD D2R N maw ot 39 PCIE FWR2D C N A2 |pETNG SMLICLK/GPI CBBL =20 g OVL_TAAl . LT oo 46 o
saTroRXF A6 o SATA_HDD D2R P o <= o v % oy PO E FWR2D G P - ~V32 |peTP3 SMLIDATA/ GP O751_CL2 BCH 1_DATA o
a1 _HDA SYNC R @=—D29 |HDA_SYNC (1 PD) SATAOTXN_AK11 SATA HDD R2D C N 42 93
AT A & SATA HDD RRD G P o : NG PALE EXCARD LR N BA32 IpERNA X T NC CLINK_CLK
. _PCH_SPKR o P1|spkr (1PD) —"——H = s NC PCl E_EXCARD D2R P BB32 |pErpa Z (IPU) CLOKI[ T3 g NCCINKCAK
SATALRX %‘%@ﬂ 03 s % PCl E_ EXCARD R2D C N BD32 |peTnag 3 (1PU) CL_DATAL| T11 gug NC CLINK DATA .
. SATALRXP| (6D5) a2 PCl E_EXCARD D P BE32
o HDARST R L -—SgonrsT (e SATAITXN A SATA_CDD R2D C N o BWPH” O CL_RsT1+ [y T8 NC CLINK_RESET L .
I A8 ATA_ODD R2D 42 . o EF33 |pErns P, —————
o0 50 rmy—HDA_SDI NO 30 |HDA_SDI NO (1 PD) - SATA”X"—W-UOSHP—@ o + _NC PCIE_PE5_D2RP B3 |peres
NC HDA SDI N1 o F30 |HDA_SDI N1 (1 PD) 8| saTAZRXN_AF11 NC SATA C D2RN . . _NC_PCIE_PE5_R2D CN BG32 |peThG PEG A CLKRQ*/ GPl 47| HL PE KREQ L 5 17 87
s HDA_SDI N2 E32 |HDA_SDI N2 (I PD) 5% | satazrxe_AF9 TA C D2RP . + _NC PCIE_PE5_R2D CP : BJ32 |pETPS
s _NC HDA SDI N3 - F32 |HDA_SDI N3 (1 PD) o x| SATA2TXN_AF? NC SATA C R2D CN s 0) CLKOUT_PEG A Nl AD43  ,  PEG CLKIOOMN =~ mjyveo
- >3 AF6 NC SATA C R2D CP « NC PCIE_PE6_D2RN - BA34 |PERNG | CLKOUT_PEG A _P| AD45 PE K100M P 74 0
o 0 | SATA2TXF| ap—— N OAIA L ReD AT s
o1 17 _HDA_SDOUT_R &= B29 |HDA_sDO (1 PD) © % Unused « NC PCIE PE6_D2RP 5 A4 Ipepps o
- = 3 8| sATA3RX AHB NC SATA D D2RN s _NC PCIE PE6_R2D CN o 2C34 [PETNG At PAlE CLKLOOM CPU N
e SPI_DESCRI PT. ERRI DE Ha2 WRYED | ARl AL o, NG SATA D DZRP NC PCIE PE6_R2D CP o, B34 |peTps CLKOUT_DM _N w0 01
: @W‘W:&m;ﬂm 83 < 55| e NG SATA D ROD N . o CLKOUT DM _p|_AN2 PCl E_CLK100M CPU P oo
v - ENET_ENERGY DET— a0 hon oo s/ rians | L 5 8| SO0 — =+ SaTa b e P NC POLE PET DPRN __ A13¢ e - B
7] AU34
< satasry AR SSD NG SATA SSD2_D2RN NG PO E PEr RoD ON " Awms e CLKOUT_DP_N CLKOUT_BOLK1_N|_ATL GEX_CLKI120M DPLLSS N
R2D CN AU36 - -~ — 10 93
= 1 I TAG PCH TCK > MBLTAG T (1PY Do B o arasrcrl A NC_SATA_SSD2_D2RP : | NC PCIE PE/ R2D CP g Avas |perpy fly| orkour_or_prakou_soka Pl A3 g GEX CLK120M DPLLSS P oy 10 C
- JTAG PCH TMB - K3 - AD6 NC SATA_SSD2_R2D CN
s v > - JTAG TV (I PU) ) 0 .- SATA4TXI - oo NC PCl E PES D2RN BG34 '
. JTAG PCH TDI - K TacTo (1P L| 0T satmTxp A TA_SSD2_R2D . ° PERNE ®) CLKI N_DM _N|_Aves PCI E_CLK100M PCH N w005
™ - G TD (1PY Bl ez- oA + _NC_PCI E_PE8_D2RP BJ34 |perpg O
JTAG PCH TDO 12 - = L~ gATASRXN_ADS TA EXTA D2R N . . PCl E_PE! D BG36 |peThg o CLKI N_DM 7PW—A‘ME 26 93
s - IJTAG_TDO gg £ SATASRXP|_ADL NC SATA_EXTA D2R P . s _NC PCIE PE8_R2D CP 2236 |pETPS
TP_JTAG PCH TRST L - 34dITAG RST* (1PY) > 2 . saasTx AB3 NC_SATA_EXTA_R2D C . CLKI N_BCLK_N|_AP3 FSB_CLK133M PCH N 20 0
555 samsTx ABL . NC SATA EXTA R2D C Py« o 37 PCl E_CLK100M ENET_N AK48 | KoUT_PCI EON o aLKIN BOK P APL g FSB_CLK133M PCH P o = =
ot a7 SPI_CLK R - B2 lsPi_ak A6 PCH SATAI o @m—PO E CLKIOOMENET P o, AK47 |o kouT_PCl EOP w
SPI_CSO R L SaTA oo ¥ SATALCOM ENET_CLKREO L Py . L PCH CLK9IEM
0s a7 o AV3sP_csor SATAI COVPI |_AFLS ) orpm ENET CLKREQL o P9 IPOECLKRQ*/GPIOT3 | CLKIN.DOT 96N F18 o,  PCH CLKO6M DOT N ez o
TP_SPI_CS1 L Av3 . T . PCIE_CLKIOOM AP_N A3 || kouT_Pal ELN 2 cLkinpor_o6pl E18 g, PCH QLKOGMDOT Py s
sPl Mosl R -> P cst ) (1 PU) SATALED*|T3 TP_P TALED L o 55 PCI E_CLK100M AP_P AAS |G KoUT POl ELP om
o am-SE & AYLiSPI_MOSI (1 PD) SATAOGP/ GPI Co1| YO ATARDRVR_A_EN I w2 1 [y AP_CLKREQ L W lpo EcLkrque/ Pl ars | X CUKINSATA N CKSSCD NL AHIS BOH CLKI00M SATA N 0 B
- AVLlsPl M Vi SATARDRVR B_EN o CLKIN_SATA_P/ CKSSCD_PL AHL2 o,  PCH CLKIOOM SATA P ~m-
% a7 [T - PI_M SO (IPU) SATALGP/ GPI O19 - oo+ 2 e POl E CLKL00M EW N A7 |oLkout pa e2n d o 03
4 30 PCl E_CLK100M FW P A8
v e "M8 lakout_Pai E2P REFCLK141N| P41 o PCH CLK14P3M REFCLK ey 2s o
40 25 17 [T FW CLKREQ L - N4 |pCl ECLKRQR* / GPI G20
oo NC PCl E_CLK100M EXCARD A2 | KoUT Pl E3N o Ok N PO LaPBAcK] 142 o PCH_CLK33M PCl I N am # o
% F_PP3VA2_GBH 1o _PP1VOS_S5 - chIS PO E-CLILOOM EXCARD Fqn sittjaraurpa &3
645345 a8 a7 46 ) 17 EXCARD CLKREQ L A8 |PCl ECLKRQB*/ GPI (25 XTAL25_INLAHS1 o PCH CLK25M XTALI N am =
XDP_PCH | XDP_PCH XDP_PCH . PCl E K100M PE4N AVBL |ot kaUT_PQl E4N XTAL25_OUT| AHE3 g PCH CLK25M XTALOU o 2
R182%2K1 12R(;_K803 R182551)1 R1825(_-1‘>1 15Rl]_827 « NC PCIE CLKIOOM PEAP o, AMS3 |0 KOUT_PCI E4P
RoOWP| AF38 g, PCH XCLK RCOMWP
,%,{:_1%;"/‘7 ,%Z:iﬁ‘é’ 1718 17180 AT . _PCH PE4_CLKREQ L . M |por EcLKROI* 1 GP1 o6 XCLK_| - B
65, , 402 Va5, VEao5, [ ], 46" s NC PCI E_CLK100M PE5SN AJ50 | KouT_PCl ESN 4 BRCRYPT RESET
JTAG PCH TNB o » « NC PCIE CLKIOOM PESP o AJ52 |oikauT _PCl ESP GGy Gt OSAS—WH
R138:§%J(I)<1 11R’\]A_801 % e oy @ BRORYPT PMREN g 6 lpal ECLKRGE*/ GPI O4 é ﬁj FHSGUTFLEXY GPI 85| P43, ARB_DETECT 1
17180 $ew JTAG PCH TCK . o s _NC PCl E_CLK100M PEBN AKS3 | KOUT PEG BN 3 o DefN?_LIJBI tR:AI\/I24$'| F%EG Mz (unsupport ed)
WL VECLF o RTC RESET L 4 s _NC PCI E_CLK100M PEBP AKS1 |oLKOUT_PEG B_P dLL CHEGYTFLEX2 GPI 066 22 g BB DO L LS v
2| |2 PCH SRTCRST L ., A A Defaul t: 14.31818 Mz
PCH | NTRUDER L ., R1825513 — 1+ PCH PEB CLKREQ L P13 |pEG B CLKRQ*/ GPI C66 FHGUTFLEXS/ PIoB7| NSO, MLB RAMVENDOR
PCH | NTVRVEN L, 8,7,18,19.20 21 23 27 31 7 Default: 48 MHz
i 180 PP3V3_S3 e 1 50 53 24 Al 4 CLKO\lJJ'I'IiLEX 8
255 PP3V3 SO 505152 54,59 63 63 68 6973 "> 1> °' out puts support
C1802: | C1803 2 FEEre ey tan 33.333 Mz and 14.31818 M,
fro 10y R1899 2.2K 5 PCH SPKR CLKOUTFLEX3 al so supports 48 Miz.
X5R 2 2 X5 = AN\ s T6Ww—WTF—70 v —
205 202 R1815 10K 1 2 SPI _DESCRI PTOR OVERRIDE L ;4
R1816 10K 1 2 ] E RGY_DET
1 NN 55T oW V- TF 207 NEl_ENE e
= R1840 10K 1,4 2 o Tow oy SATARDRVR A EN 17 25 42
R18471 10K LAANZ bu" ooy —SATARDRVR B_EN 17 28
R18 10K
Rlslo (@, 50 L I\/\/\lz 5% I7T6W M- LF 4027 ENET CLKREO L e
8, RIB5 1 10K 1 \\n72 AP_CLKREQ L 17 25 2
s HDA BIT CLK R 1 2 HDA BI T CLK grom ss o R1852 10K 1 o o% IMI8W M-LF 402 Py ol KREQ L
Y g ANN-S—59% T T6W V- TF 307 s a0
1/16W RI853 10K 1’\/\/\/2 U EXCARD CLKREQ L -
M P R1811 _554 10K 1 \A'A'2 Z i; i:x &t: Zg; PCH PE4_CLKREQ L .
w . HDA SYNC R LAXAZ_HDA SYNC g [855 10K 1 \pn2 o Do T 707 PCH PEB CLKREQ L .
R1812 yiew R1860 100K 1 A 2 o Tt r—ror—BECRYPT_PUR_EN 17 101 SYNC_VASTER=K1/ REF e zarzoed A
e R1870 10K 1 2 SMC WAKE sl _L CH
017 _HDA RST R L 1/\?\:}\/2 HDA RST_ L o 55 o0 [871 10K 1’\/\/\/2 5% ITT6W MF-LF 402 by SMLOALERT L ° PCH SATA/ PCI E/ CLK/ LPC:/ SPI
5% 872 10K 1 W\ 2 5% TToW WeTF 207 oy SV ALERT L . RS
1/ 16W — I\N\/ 5% I7T6W M- LTF 4027 w SC'_| NUW
MEoSF R1813 R1880 10K Appl e I nc =
8, LAANA 2 PEG CLKREQ L 617 a7 P '
o 17 _HDA _SDOUT_R 1A 2 HDA_SDOUT oD 50 o R1895 10K 1 5 5% 17 I6W MF-LF 402 BRORYPT RESET ®
it (8396 10K 1m2 5% T T6W WFTF 207 ARB DETECT NOTI CE OF PROPRI ETARY PROPERTY:
505 (897 10K 1 \AA 2 e T TOW VETE M0 B RAM SI ZE . FHEPRN AN | PROPERIY GR-APFLE - COMPUTER | NC.
[898 10K 1 o °% IT7I6W MF-TF 402\ B RAM VENDOR THE POSESSOR AGREES TO THE FOLLOW NG
NNN—59%—TT T6eW MF-TF 402 7 | TO MAI NTAIN THI S DOCUVENT | N CONFI DENCE 18 OF 132
A1 1l NOT TO REPRODUCE OR COPY I T
— 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
IV ALL RI GHTS RESERVED
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8 7

R1905*
10K

1%

1/ 16W
-LF
402,

PP3V3_S5 7710 T
PP1V0O5_S0 §57,10,82,33,15,47 20 21 23 24
'R1900
49.9
1%
1/16W
CLF
2402
oo DM _N2S_N<0> BC24 |pM ORXN oM T FDI_RXN0|_BA18 FDI _DATA N<0O> 90
. DM _N2S N<1> BJ22 [pv 1RXN u1800 FDI_RXNL| BHL7 FDI _DATA N<1> 001
019 DM _N2S N<2> AW20 DM 2RXN | BEX PEAK M FDI _Rx\z| BDL6 FDI _DATA N<2> 001
o1 0 DM _N2S N<3> BJ20 DM 3RXN ECBGA FDI_RXN3|_BJ16 FDI _DATA N<3> -
N o oM N2S P<O> - Y (3 ¢ 10) FDI _Rxna|_BALG FDI _DATA N<4> -
019 DM _N2S P<1> B&22 |pm 1RxP FDI _RXNs| BE14 FDI _DATA N<5> 501
o1 o DM _N2S P<2> BA20 |DM 2RXP FDI _RxNe| _BA14 EDI _DATA N<6> 5 01
o DM _N2S P<3> BE20 |om 3rRxP FDI_RXN7| BCl2 o FDI _DATA N<7> am o o
FDI _RXPO|_BB1 FDI _DATA P<0> o o1
01 0 DM _S2N _N<O> BE22 [DM OTXN FDI_RXP1| BF17 FDI _DATA P<1> o o1
o1 0 DM _S2N N<1> BF21 [pv 1TXN FDI_RxP2| BCL6 EDI _DATA P<2> o o1
91 o 2N _N<2> BD20 |pM 2TXN FDI _RxP3| _BGL6 FDI _DATA_P<3> s o1
oo DM _S2N N<3> o,  BE18 oM 3TXN FDI _RXP4|_AWL6 FDI _DATA P<4> 001
" DM S2N P<0> 8022 |om oTxP 5 FDI_RXPs5| _BD14 FDI _DATA P<5> o 01
FDI _RxP6|_BB14 EDI _DATA P<6> 001
oo DM _S2N Pel> BH2L low 17xP L “rep7|_ED12 FDI_DATA P<7>
oo DM _S2N_P<2> BC20 |om 27xP FDI_RXP7| BDI2 g | ame
ma@ww3ﬂ@ FDIJNF&,M@;;;
FDI_FSYNCO|_BF13 EDI _ESYNC<0> 001
FDI _FSYNCL| BHI3 g FDI _FSYNC<1> oo °
PCH DM _COWP BH25 |pm _zcowe FDI _LSYNCO| BJ12 FDI _LSYNC<0> 90
BF25 |om _i roowe FDI _LSYNC1| BGl4 FDI _LSYNC<1> 901
45 27 6 @M‘_TGCSYSJ?ESEP e WAKE* DL‘%@ 6 18 27 33
o ry—PM _PCH PWRGD o5 |SYS PURK %E CLKRUN'/ GPI 082| Y1 qpugy PM CLKRUN L gy ci5 a5 a7
D TR v Fy —  LPC PYRDW L o
- K5 _|VEPVIROK 28 SUS_STAT*/ GPI c61|_P8 LPC PWRDWN L o 10 45 47
PCH LAN RST L - A10 LAN_RST* E% SUSCLK/ GPI 062|_F3 - PM CLK32K SUSCLK oo e o
woo @ PMMEM PWRGD o, D9 |DRAVPVROK U)g SLP_S5*/GPIO63| E4 g PMSLP S5 L moyasae
45 18 @M‘&C RSMRST* % SLP_S4* DW_‘M@ 31 43 45 46 72 73
0 @mPM SUS PR ACK o, M |Sus PWR ACK/ GPI CBO SLP.s3* P12 g PMSLP S3 L~ myesiasses
15 25 [T PM PWRBTN L > P5 PWRBTN* (1 PU) SLP7M3K8 > TP_PM SLP_M L
73 a0 45 Cy—MC_ADAPTER EN g, P7 |ACPRESENT/ GPI CB1 TP23| N2 g TP PMSLP DSWL
45 18 @%‘—A@ BATLOW / GPI O72 PNSYNCH&“M@ 10 91
PCH Rl _L - F14 Rl * SLP_LAN+ |4F6 TP_SLP _LAN L
'R1906
10K
5%
1/16W
Ve
2402

= 36590950 %%:%4%%,% 0_PP3V3_ S0

4847 48 42 40 37 34 30 28 27
99 83 87 85 84 83 80 73

31 27 23 21 20 19 18 17,7 &

R1920*
10K

PM CLKRUN_ L

R1925*
10K

5%

1/ 16W
-LF

402,

PP3V3_S5

95'857°83 73 72 71 66 57 35

R1930*
10K

59

1/ 16W
MF-LF

402,

PM RSVRST_L 18 45

PM BATLOW L
PCl E_ WAKE_ L

18 45

6 18 27 33

) LVDS |G BKL_ON

o o ) LVDS | G PANEL PWR - T47
oo TP_LVDS | G BKL_PWM - Y48
64 LVDS | G DDC CLK AB4.

s BD LVDS | G DDC DATA o= V45
s NC LVDS |G CTRL_CLK

« NC LVDS | G CTRL_DATA AVZE

L_BKLTEN
L_VDD_EN

L_DDC_CLK
L_DDC_DATA
L_CTRL_CLK
L_CTRL_DATA

oM T
Ul1800 Sbvo TvCLKINP

| BEX_PEAK_M
L_BKLTCTL FCRGA | — V' SDVO_STALLN

(4 OF 10)

(1 PD)

LVDS
| NTERFACE

PCH LVDS | BG - AP39 VD | BG
s NC PCH LVDS VBG AP41_[LVD VBG
'R1950
%./u 37K LVD_VREFH
136w ﬁ LVD_VREFL
pr =
z o qm LVDS 1G A OLK N € AV53 L VDsA cLK-
1 03 87 LVDS |G A CLK P AV51 [LVDSA CLK
03 57 (OO} LVDS | G A DATA N<O> @=—BB47 L VDSA_DATAO*
% o7 (oo} LVDS | G A DATA N<1> o BA52 I VDSA DATAL*
% o7 (T} LVDS | G A DATA N<2> @=—AYA8 L VDSA DATA2*
53 5 <O} NC LVDS 1 G A DATAN<3>‘_ AVAT L VDSA_DATA3*
53 57 <O} LVDS | G A _DATA_P<0> @=—BB48 [LVDSA DATAO
% o7 (oo} LVDS |G A DATA P<l> o BAS0 |IVDSA DATAL
% o7 ¢ LVDS | G A DATA P<2> o, AY49 | VDSA DATA2
% o NC LVDS |G A DATAP<3> ., Av48 |IVDSA DATA3
200 qom—IP LVDS 1G B CLKN @=— P48 LVDSB_CLK*
% 0o (OO} TP_LVDS |G B CLKP @=—AP47_|LVDSB_CLK
03 87 LVDS | G B_DATA N<0O> LVDSB_DATAO*
% o7 (oo} LVDS |G B DATA N<1> o AT49 I VDSB DATAL*
93 87 LV | B DATA N<2> LVDSB_DATA2*
% o NC LVDS |G B DATAN<3> o, AT53 I VDSB DATA3*
% o7 ¢} LVDS | G B DATA P<0> @=—AY51 |l VDSB_DATAO
% o7 ¢ LVDS |G B DATA P<l> o, AT48 | VDSB DATAL
% o7 (OO LVDS | G B DATA P<2> o A0 |l VDSB DATA2
o NC LVDS |G B DATAP<3>q, AT5] |IVDSB DATA3
s NC CRT |G BLUE 2 |cRT_BLUE
s NC CRT | G GREEN CRT_GREEN
s NC CRT | G RED Al CRT_RED
s NC CRT 1 G DDC CLK CRT_DDC_CLK
s NC CRT | G DDC DATA Ve CRT_DDC_DATA

s
s NC CRT | G VSYNC Y51

CRT_HSYNC
CRT_VSYNC

DAC_| REF
CRT_I RTN

:

SDVO_TVCLKI NN

SDVO_STALLP

SDVO_I NTN
SDVO_I NTP|

| PD) SDVO_CTRLCLK|
| PD) SDVO_CTRLDATA|

DI d TAL DI SPLAY

DDPB_AUXN
DDPB_AUXP)
DDPB_HPD)

DDPB_ON|
DDPB_OP)|
DDPB_1N
DDPB_1P|
DDPB_2N|
DDPB_2P)|
DDPB_3

DDPB_3P|

(1P
DDPC_CTRLCLK|

DDPX RLDATA|
e

DDPC_AUXN
DDPC_AUXP|
DDPC_HPD)

DDPC_ON|
DDPC_OP)|
DDPC_1N
DDPC_1P|
DDPC_2

DDPC_2P)|
DDPC_3N
DDPC_3P|

(b8 crrRiaLK

??:F” CTRLDATA|

DDPD_AUXN
DDPD_AUXP)
DDPD_HPD)

DDPD_ON|
DDPD_OP)|
DDPD_1

DDPD_1P|
DDPD_2
DDPD_2P)|
DDPD_3

DDPD_3P|

4 NC SDVO STALLN .
BGAS gu NG SDVO STALLP s
NC SDVO | NTN s
BHUS g NC SDVO | NTP N
T51 * DP_I G DDC CLK oo & 0 5
T53  quuugp— DP_1 G DDC DATA CE> o o0 o0
M%aum
_&]AA_“_DDMP—@an:
| ABE e DP |G HPD e o
B2 g DP_1G B M._N<O> oD ¢
BCA2 o DP_ 1 G B M._P<0> oD ¢
Bl42 g DPIGB M N<1> oo ¢
BHA2 g DP 1G B M_P<i1> oD ¢
&‘M%@a
BAID g DP_I1G B M._P<2> oD ¢
ABE g DP1GB M N<3> o ¢
BA3S g DP 1GB M _P<3> oo ¢
| yao g NCDPIGCCTRL CLK .
ABAO gy NC DP |G C CTRL_DATA ,
| 551t gy NCDPIGCAUN .
BDAY ey NC DP | G C AUXP o
AV4 NC DP_| G C HPD N
BEA0 g NC DP |G C M.N<O> .
B0 .9 NCDPIGC MP<0> o
BE4l g NC DP |G C M.N<1> N
BHAL gy NC DP_IG C M P<l1> s
BaE .9 NCDPIGC MN<2> o
| B38 g NCDP IGC MP<2>
BR3G g NC DP I1G C M N<3> o
BA3G .9 NC DP IGC MP<3> o
| 50 g NCDPIGDCTRL CLK .
52 que NC DP 1G D CTRL DATA .
| 8016 gug NCDPIGDAUN .
BDI6 gy NC DP_| G D _AUXP o
AT3E NC DP_ 1 G D HPD .
BI40 .9 NC DP IG D MN<O> o
BGAO g NC DP IG D MP<0> s
| 8138 g NCDPIGD MN<1> .
BiE .9 NCDPIGD MP<l> R
|_BF37 g NC DP_ | G D M.N<2> N
BHG7 g NCDP IGD MP<2> .
|_BE36 g NC DP_ | G D M.N<3> N
BDSE o NC DP_ 1 G D M_P<3> N

NC_SDVO _TVCLKI NN .
BGAC g NC_SDVO TVCLKI NP s

I ntel

0. 5% r ecommended,
wi th 5% when CRTDAC not

okay
used.
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48747 48 4540 37 34 30 28 37
89 73
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95'85°83 73 72 71 66 57 3

. PP3V3_S5

PCl
PCl
PCl
PCl
PCl
PCl
PCl
PCl
PCl
PCl

AD<0>

AD<1> 4
AD<2>
AD<3>
AD<4>
AD<5>
AD<6>
AD<7>
AD<8>
AD<9>
AD<10>
PCl _AD<11>
PCl _AD<12> M
PCl _AD<13>

PCl _AD<14>

PCl _AD<15> M4
PCl _AD<16>

PCl _AD<17>

PCl _AD<18> Ka
PCl _AD<19>

PCl _AD<20> 2
P AD<21>

PCl _AD<22>

PCl _AD<23> 2
PCl _AD<24>

PCl _AD<25>

PCl _AD<26> F42
PCl _AD<27>

PCl _AD<28>

PCl _AD<29> Fa4
PCl _AD<30>

PCl _AD<31> =56

PCl _C BE L<0> 150
PCl BE_L<1>
PCl _C BE L<2>

PCl _C BE L<3> 4

G g

GBI BB BIBER
2k

i

& (516 1B BB BB 616616161616 /61616

6

§l3

2 5% 1I716W M--TF 402

H51

2 5% 1I716W M-LF 402

B37

RZ01

2 5% I7'T6W M--TF 402

3333
222

A44

R2025 10K 1

N

10K

5% 1I716W M--TF 402

| R2014 10K 1,42 PCl _REQD > 51
g i JTAG GMUX_TNB

63 19

19

53 19 [T AUD 1 2C I NT_L . A4S

OO (@[>
1 223}

+ _NC PCl_GNT2_L £

NC PCI _GNT3_L e H53
10 _PCH GPI Q2
AUD | P_PERI PHERAL DET
KEY. LOAD DET

s NC PCI RESET L o K6

o

o

o

s _NC PCl

P PL L

| R2020 10K 1 2 PCl _SERR L

1" RP02T1 10K 1 ,°\\/2 5% ITT6W W—TF 402 PCl_PERR L ,_.' > E50 C:

| R2022 10K 1 2 PCl I RDY_L A42
VV VTSR ITIW M TF 402 PAR "‘. - hag

| R2023 10K 1 PCl _DEVSEL_L F4
1" RP2024 10K 1,/ 2 5% ITT6W W—TF 402 PCl_FRANVE_L ._.' : a6 J

| R2026 10K 1 P TOP_ L
[T R2027 10K 1 \\A 2 3% ITT6W M-TF 402 PCI _TRDY L "‘_ - mc:

2
2
2
2
2

) =

s NC PClI _PME L > M o

0 31 27 (OO} PLT _RESET_ L o D5
94 27 LPC CLK33M SMC R
27 LPC CLK33M LPCPLUS R P!
> LPC ClLK33M GMUX R

« NC PCl CLK33M OQUT3 o— P51
27 P K33M_ P!

%9
671718 19 20 _21 23 27

31'35"57 66 71 72 73 83

JTAG GMUX_TMS 19 87

1
10K 1W\'

2
2 5% 1I716W M--TF 402

JTAG GMUX_TDI 10 87

A%
10K LAAN

2 5% 1I716W M--TF 402

PCl _REQB_L 19

10K

5% 1I716W M-LF 402

PCH GPI 2 19

1
TSEAAAS

2
2 5% 1I716W M-LF 402

AUD | P_PERI PHERAL DET

OO |10
W [WwWw

0~O01 INHO

1
10K 1 AN
10K

70070
NINININ

2 5% UT6W M-TF 202\ v M C | OAD DET i
2 > - AUD 1 2C I NT_L

LAAN

S
o
I3
o
=
~
-

5% 1I7'16W M--TF 402

PCH GPI 69 10 25

2 5% 1I716W M--TF 402

PM LATRI GGER L 10 25

:
R?0871 10K LAANA

5% 1I7'T6W M--LTF 402

AD0 oM T NV_CEO*LAY0 g NG NV CE L<O0>
ADL NV_CE1* (R BDL g NC NV _CE L<1> s
AD2 |Bg(1|83|8£|< M NV_CE2* APIS g NC NV_CE L<2> N
AD3 FCBGA NV_CE3*[5 BB g NC NV_CE L<3> 6
ﬁz (5 0F 10 NV_DQSOL_AVD g NC NV_DQS<0> s
A06 NV_DQs1| BGB g  NC NV DOS<1>
07 NV_DQO/NV_I OO AP7 gy NC NV DO<0>
AD8 NV_DQL/ NV_I OL|_APG gy NC NV_DQ<1> s
Ao NV DR/ NI Co| AT6 quug NC NV DO<2>
AD10 NV_DQB/ NV_I CB|_ATO quuugp— NC NV _DOQ<3>
AD11 NV_DQ4/ NV_I O4_BBl gy NC NV_DQ<4> s
12 S W/ Wi 5| AV g NC NV DOSB>
AD13 é NV_DG/ NV_| C5|_BB3 gy NC NV_DQ<6> s
AD14 NV_DQ7/ NV_I O7|_BAL gy NC NV_DQ<7> 6
D15 E NV_DQB/NV_I CB| BE4 g NC NV DO<8>
AD16 NV_DQO/ NV_| CO|_BB6 gy NC NV_DQ<9> s
AD17 NV_DQL0/ NV_| O10|__BI NC NV 10> N
AD18 NV_DQL1/ NV_| OL1| BB7 NC NV 11> s
AD19 NV_DQL2/ NV_I O12| BCE gy NC NV_DQ<12> 6
AD20 NV_DQL3/ NV_I| OL3| _BJ8 gy NC NV_DQ<13> s
AD21 NV_DQL4/ NV_| OL4|_Bl6 gy NC NV_DQ<14> 6
AD22 NV_DQL5/ NV_| OL5| NC NV 15> s
2$i (IPD) NV_ALE| BD2 g NC NV _ALE 3
A5 (IPD) NV.CLE| AY6 g NCN CGE
AD26 NV_RCOVPL_AU2 NC PCH NV_RCOWP s
AD27
A28 (1P NRBFHAT g NCNRBL =
) NVVRO_RE‘ AYE g NC NV VR RE L<0>
AD30 NV VRL_RE* (5 AYS gy NC NV WR RE L<1>
ADS1 NV_WE_CKO* NC NV_WE CK L<0>
o BEO* W VE K1t BES g NC NV VE CK L<l> .
C/ BE1*
@ BE2" — UssPON USB HUB1_UP_N w o
B P ussPoP USB HUBL UP_P 2 o External Hub 1
Pl RQA* c B USBPLN_AL NC USB_1N
Pl RQB* o & ussP1pP NC USB 1P
Pl RC* | o = usBP2N__N2 USB_BRCRYPT_N o5 100 157
PI RQD* O| g usBP2p|_P2 USB_BRCRYPT_P 0 100
o UsBP3N NC USB 3N
RECD - USBP3PL_L20 gy NC USB 3P
REQL*/ GPI CB0 = 9 UsPant B AN
REQ2*/ GPI 052 c USBP4P| NC USB 4P
REQ8*/ GP| CB4 s UsaPsN NG USB 5N
GNTO* (I PUY) %) USBPS5P| NC USB 5P
GNT1*/ GPI O61 s usePsN NC _USB_6N
GNT2*/ GPI 063 8 USBP6P|_N22 NC USB_6P
GNT3*/ GPI 065 T USBP7N| NC USB_7N
- L_ usBP7P_D21 NC USB 7P
PIRGET/ a1 B S [ usereN_t22 USB_HUB2_UP_N o
Pl RQF*/ GPI O3 a USEPEP USB _HUB2 UP P o External Hub 2
PIRQG/ 6P O —= T USBPON_E22 gy NC USB 9N
PIRQH/ GPI B mg & usePop B 9P PP3V3 S5 .
PCl RST* %5 ~ ~UsBP10N NC USB_10N
SERR = 9 USBP10P| 2 % @E i({z
USBP11N
PERRY T W| user11p NC USB_11P 1Il?o2K061 11RO2K064 lIl?o2K066
| RDY* il USBP12N_L24 NC USB 12N 5% 5% 5%
PAR g USBP12P NC USB_12P Tiew Fiew ALY
DEVSEL* USBP13N_A24 NC USB_13N 2402 2402 402
FRAME* L_USBP13P|_C24 gy NC USB 13P
PLOCK R2060* R2062* R2065*
USBRBI AS* 2 522 ra PCH USB_RBI AS 10K 10K 10K
STOP* USBRBI AS| 1/ 12% 1/ 12% 1/ 12%
TRDY* V65 2 V65 2 V65 2
PVE* (1 PU) OC0*/ GPI 069|_NI6 _ gga PCH GPI G59 am o 2
PLTRST OCL*/ GPl O40|_J16 gy USB HUB SOFT_RESET L . 5
OC2*/ GPI 041 _F16  gpm PCH GPl 41
CLKOUT_PCI O OC3*/ GPI 42| L16 g PCH GPI 042
CLKOUT_PCI 1 OCa*/ GPl O43|_EL4 g PCH GPI 43
CLKOUT_PCI 2 OC5*/ GPl 09|_GL6 g PCH GPI &
CLKOUT_PCI 3 OCB*/ GPI OLO|_F12 _ gpe PCH GPI 010
CLKOUT_PCI 4 OC7*/ GPI OL4|_T15 _gpe PM LATRI GGER L am e %
R2070*
22.6
1%
T
402,

1
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IPU* = Only on TACH function. PP3V3_S0
w0 a5 25 20 SMC 1 G THROTTLE L BVBUSY*/ GPI QO oM T CLKOUT_PCI E6N NC PCl E_CLK100M PE6N . 77 805 B4 8 v b 99
oo FW PLUG DET L TACHL/ GPI O1 (1 PUY) | BEL£(1|83|2£K " CLKOUT_PCI E6P|_AH4 NC PCl E _CLK100M PE6P R2150" 1R2155
o7 20 Crmy—GMUX_| NT Da7_|TACHR/ GPI 06 (1 PUF) FoBGA CLKOUT_PCIETN_AF48 5 NC PCIE CLKI100M PE7N. 1/110235'\} %/%':W
o 20 SMC_RUNTI ME SCI_L TACHB! GPI O7 (1 PUY) (6 OF 10) OLKOUT_PCI E7P_AFAT NC PCLE (LKLOOM PE/P Ve [ ), 46t
2 PCH FCIMEN L F10 |ePics  (1PY) M SC A20GATE 2 gu PCH A20GATE
w7 20 (O} ENET_LOW PWR @=—K9_[LAN_PHY_PVWR_CTRL/ GPI O12
CLKOUT_BCLKO_N CLKOUT_PCl E8N ESB K133M N 10 01
o PCH GPI QNS TIerols (1PD) CLKOUT_BCLKO_P/ CLKQUT_PCIEBP| AMI g FSB CLKI33SM CPUP  mmwe
63 25 20 AUD | PHS SW TCH EN SATA4GP/ GPI OL6
6,710 12 13 15 17 18 21 23 24
w20 LPCPLUS GPI O E38 |TACHO/ GPI OL7 (I PU*) 5 PEC PR o TemmTe
woEm-OOD PMRENL = o V7 [scoowceloe? 8 RONGTL g PCH RONL
20 PCH GPI Q24 HI10 INVEM LED/ GPI 24 PROCPVRGD|_BE10 o CPU_PWRGD [ooTy 10 25 01
20 PCHVRMEN = g ABI2 lcPicR7 R251661
o | SOLATE CPU NEM L Vi3 lericos (1Py) o THRMIRI P* 5 BDIO g PCH THRMIRI P_L 1 N 2 PM THRMIRI P_L Ve R
1/ 16W
TP_P TP_PCl_L STP_PCI */ GPI CB4 — Tp1|_BA22 NC PCH TP1 . Mios"
20 T} MXM_GOCD V6 |SATACLKREQ/ GPI 085 %
PCH_TP2
54 25 20 (oo} SDCARD RESET AB7 |SATA2GPI GPI 086 TP2|_AWR2 NC PCH .
57 25 20 COOT} JTAG GMUX_TCK AB13 |SATA3GP/ GPI CB7 TP3|_BB22 NC PCH TP3 s
= = p—JTAG GVUX_TDO M3_SLONDY GPI G858 Tpa|_Avas NC_PCH_TP4 . (DPL_B_MONL_N)
20 _PCH GPI GO39 P3 [SDATAQUTO/ GPl CB9
PCH_TP! MON
720 gy WOL_EN H3 |PCI ECLKRQE* / GPI 045 RS AYAG D PCH TPD ° (DPL_B_MON1_P)
7 33 20 ¢OOT} AP_PWR EN E1_|PCI ECLKRQ7*/ GPI 046 TPe|_AV43 NC PCH TP6 s (DPL_B_MON2_N)
w0 20 o EW PVR_EN ABG_[SDATACUT1/ GPI 048 P7|_avas NG _PCH TP7 . (DPL_B_MON2_P)
25 20 (M} ME TEMP_ALERT L AA4 ISATASGP/ GPI 049
57 47 20 sgEry—SPI ROM USE_M.B E8 |eo o57 TP8|_AF13 NC PCH TP8 . ( SATA_OB_ANA)
TPol M8 NC PCH TP9 6
9ss PCH VSS NCTF<1> A4 |VSS NCTF1
26 PCH VSS NCTF<2> A49 |VSS_NCTF2 TP10|_N18 NC PCH TP10 s
A5 _1VSS_NCTF3
[ A50_|vSS_NCTF4 TP11|_AJ24 NC PCH TP11 .
Iga s PCH VSS NCTE<5> A2 |VSS_NCTF5
AS3 |VSS_NCTF6 [a] TP12| AK41 NC PCH TP12 o ( XCKPLL_MON1_N) —
w _TP_PCH VSS_NCTF<7> B2_|VSS_NCTF7 a - B
B4 |VSS_NCTF8 TP13|_AK42 NC PCH TP13 o ( XCKPLL_MON1_P)
2 PCH VSS NCTF<9> B52 |VSS NCTF9 o - -
[ B53 [VSS_NCTF10 TP14|_MB2 NC _PCH TP14 .
9ss PCH VSS NCTF<11> BE1 |VSS_NCTF11
26 PCH VSS NCTF<12> BE53 |VSS_NCTF12 TP15|_N32 NC PCH TP15 .
BE1 |VSS NCTF13
[ BE53_|vss NCTF14 TP16|_MBO NC PCH TP16 .
ia s PCH VSS NCTF<15> BH1 |VSS_NCTF15 L
BH2 [VSS NCTF16 TP17[ N30 NC PCH TP17 3
2as PCH VSS NCTF<17> BH52 |VSS NCTF17 Q
[ BHE3 |VSS_NCTF18 TP18|_HI2 NC _PCH TP18 .
Iga s PCH VSS NCTF<19> BJ1 [VSS NCTF19
BJ2 |VSS _NCTF20 TP19| AA23 NC PCH TP19 3
9ss PCH VSS NCTF<21> BJ4 |VSS_NCTF21
s PCH VSS NCTF<22> BJ49 |VSS NCTF22
PP3V3_S5 T RRARERES I BI5 |vss NCTF23 R N PG N .
PP3V3_S3 893 & 5y 52 30 54 38 56 45 39 53 39 58 | BISQ_|VSS NCTF24 NC_3|_ABa2 NC_PCH NC3 .
PP3V3 SO §37§§7iéﬂjigjgl)jé‘j%:jg“jgs:gs 94 sl PCH VSS NCTF<25> BJ52 |VSS NCTF25 NC 4|_aBa1 NC PCH NC4 :
73 80 B3 B4 B5 87 88 99 BJ53 |VSS NCTF26 .
y R2110 10K . 2 __ SMC | G THROTTLE L 20 25 45 a0 2 o PCH VSS NCTF<27> DL_|vss NCTF27 NC_5|_T39 NC_PCH_NC5 .
R21171 10K 1,\N\IVVV2 >% TISW VLT 497 Fw PLUG DET L s 20 40 D2_|VSS NCTF28
R2112 20K 1 p, v RN A GVUX | NT 26 PCH V. F<29> \VSS_NCTF29 (IPD) I NIT3_3V*|yP6 TP_PCH I NI T3V3_L
5% 17 T6W WF-LF 402 e E1l [VSS_NCTF30
52211431 10K 1 5\n 2 o T SNC RUNTI ME SOl L 20 a5 [ E53 |VSs_NCTF31 TP24|_c10 NC PCH SST .
L1 10K 1 2 °% - PCH FCIM EN L 20
RZT1I5 5 ok . o O% T7I6W M-LF 402 ENFT | OW PWR 2 3
RZITE 10K 1wz oo T ™ ™ by gpl oI5 w
| R2120 10K 1 2 AUD_| PHS _SW TCH EN 20 25 69
RZT12T 10K 1 \p\A72 % DTISW M-TF 202 pCp| US GPl O 620 a7
NN\ 5% T TeW W TF 407
| R2122 10K 1 2 o SDD PVR EN L
R2I123 10K 1\ \A\2 °% - PCH _GPI Cr4
’\/\/\/ 5% I7T6W M--TF 402 =
R2124 10K 1 2
/\/\/\/ 5% I7T6W M-TF 402 PC._| VRM EN »
R2130 10K 1 2 MXM_GOOD 20
__‘:l 1OK 1/\/\/\/2 5% I7T6W M--TF 402 Slx:ARD RESET 20 25 34
2 /\/\/\/ 5% 1716W M~LF 402
132 10K LAAA2 o Lo JTAG GMUX_TCK 20 25 87 SYNC MASTER=K1/ REF SYNC DATE=06/ 15/ 2009
R2133 10K 1A 2 JTAG GMUX_TDO o o PCH M SC
RZ134 10K LAANZ >% ITI8W M-LF 402 poy Gpl 039 20
5% 17 I6W NMF-LF 4027 DRAW TG NUVEER
R2135 10K LAAA 2 WoL_EN 20 72 le I nc <SCH_NUM>
R2136 10K ) 50 17 T6W WF-LF 402 o b N App . o
N rew w0z VR o S <E4LABEL>
R2137 10K LAAA 2 EW PWR_EN 0w NOTI CE OF PROPRI ETARY PROPERTY:
R2138 10K 1,\/\/\/2 5% I716W M-LF 402 \F TEMP_ALERT L 20 25 THE | NEORMAT| ON_CONTAI NED HEREIN | S THE
5% I7T6W M--TF 402 $ﬁg§§£§§&p§gggngngpkafguw%m I NC.
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oM T
u1800
| BEX_PEAK_M
FCBGA
» PP1VO5_SO_PCH VCCA CLK (10 OF 10) PP1V05_S0 §,7,80,12,4° 45 17,40 20 21 22
52 M AP51 |VOCACLKL vea! o5l V24 3062 mA (VCCl J 1-56] total)
\VCCACLK2 VCCl 06| V26
G\D m veaor ji‘e‘
320 mA SO, 67 mA Mon AE23|vocLaN g voos
AF24 |VCCLAN2 PP3V3_S5 5,747 15,19,20,21,23 27 31 35
: CCSUS3_3_1[ V28 163 mA SO, 65 mA S3-S5
PCH out put, for decoupl ing only v 3 :
PPVOUT_S5 PCH DCPSUSBYP DCPSUSBYP xﬁigii ﬁ (VCCsUs3_3[1-32] total)
525 #_PPIV05_S0 (é) vecsus3_3_a| e
L UF % 1849 mA SO, 700 mA M on g AD38 \VCCMEL 7| | VOCSUS3_3_5| P28
5 igw (VCCME[ 1-16] total) . AD39 \VCOME2 7 | VOCSUS3_3 6| P26
705 ADA1 |VCOMVE3 <[ | vecsus3_3_7[ s
AF43 |VCOVE4 —l | veocsus3_3_8| N26
= PLACE_NEAR=U1800. Y20: 2. 54MV AF41 |VOOVES — | vccsuss_3 9| wes
AF42 _|VCOVEG 8 VCCSUS3_3_10|_M26
o— V39 |VCCOMVE? ) VCCSUS3_3_11| L28
41 |VCOVES Vocsus3_3_12| 126
va2 |vooves = |vocsuss_3_13| 328
Y39 [VCCMELO VCCSUS3_3_14| 126
va1 Jvooverr B |vocsuss_s_is| tps
Y42 |VCOMEL2 E VCCSUS3_3_16|_H26
PCH out put, for decoupling only VOCSUSS_3_17 g:
__PPVOUT_G3 PCH DCPRTC v _lpcerRrc é Voceuss 318
CK_W DTH=0. 2 mm VOLTAGE=X. XV VCCSUS3_3_19| F28
N C2210 232319 12 7,0 PP1V8 SO VCCSUS3_3_20| _F26
? 164 mA (VCCVRM 1-4] total) L awa veovree d VCecsus3_3_21| E28
8\/’ .« PP1VO5_ SO _PCH VCCADPLLA VCCsus3_3_22 ;22
68 mMA tﬁv&mmum VOCSUS‘Q’E*? o6
PLACE_NEAR:UISOO. VO: 2. 54MM \ocADPLLA2 xgﬁ—g—zg o
.« _PP1VO5_S0 PCH VCCADPLLB VCCSUS3:3:26 A28
69 mA %v&mmum vocsus3_3_27| A26
3062 mA (VCCIJ 1-56] total) VCCADPLLB2 | VOCSUS3_3_28| W23
18,5 %8 7| PPV
R o et PP1V05_SO §7,10,42,09, 36,4710 20 71 25
AH23 Vool ce1 VCCl 066]_ V23 3062 mA (VCCl g 1-56] total )
N ] _A&_—AJ&xg: gi PP5V_S5_PCH V5REFSUS 2
afs 2225 mm vsrer sus| E24 [ < 1 nA SO-S5
4021 " agn AE34_lvoo ce PP5V_S0_PCH_V5REF »
2
35 115 mA AH34 |voCl O3 0 verer| kaa | < 1 mA
PLACE_NEAR=U1800. V12: 2. 54MV AF32 Vool o4 % PP3V3 SO co0_51_52 54 58 67,6308 6972
- 377217 55 29 304314%3424435426
PCH out put, for decoupling only O wvecs 38l J38 ¢ 357 mA AhBHBTESTT
- PPVOJT SO PCH DmEPScSLTAu:—x - 12 |DCPSST E_g vees_3_9| L3s (VCC3_3[1-14] total)
— - 'CC3_3_10| _MB6
PCH out put for decoupl i ng only Vees_3_
162220 PPVOUT_S5 P SUS v22_|ocpsus S vooss 11 M6
?8:% NLENE WDIFEED 2 fm 9 vees_3_12| P36
2 NEERx. vees_3_ 13| ws |
a2 1 C2230
JLUF PRSVS S0 ettt
= " ?8& vocs_3_14| amia 357 mA (VCC3_3[1-14] total) ###BaaidssdEsg
I %EN PLACE_NEAR=U1800. Y22: 2. 54MVI PP1V( P W PLL TA
1 VCCSATAPLL1 31 mA (if GPIQR7 is |ow
- VCCSATAPLL2| _AK1
3127 23 21 20 19 18 17 7.6 _.PP3V3_S5
SEBBBART S PP1V05_S0 12 13 15 17 18 20 21 23
163 mA SO, 65 mA S3-S5 P18 |VOCSUS3_3_29 N 84728%28%4378°73 b
(VOCSUS3_3[ 1-32] total ) we |vocsuss_ 330 Voo cof_AH22 g 3062 mA (VCOI [ 1-56] total)
W20 |VCCSUS3_3_31 PP1V8_S0 67 12 16 21 23 24 58 71 72 87
w2 |vccsuss_s_32 VCOVRVE|_AT20 | 164 mA (VCCVRM 1-4] total)
©85%3,%25°81305%0°15°37%7 27 PP3V3_S0 Q
BERABBBEE 357 mA 15 lvocs 35 5 veal oLol_AH1e GPl Q27 | HDA_SYNC | VccVRM | PLLs
(VCC3_3[ 1-14] total) 16 vecs 3.6 gy <L voo ol Ao
vi6 lvocs 3.7 5 |<T: vea orz| aF22 1 (IPU | O (IPD) 1.8V Fl oat
VCCl O13| _AD19
2D U anal aezo 1 (1PY 1 1.5V Fl oat
9 vea o1s|_AF19 0 X 1. 05V 1. 05V
VCCl O16|_AH20 i .
voa ou7|_amie Note: 1.5V option consunes nore current than 1.8V
VCCl O18|_AB20 PLLs = VccAd k, VCccSATAPLL, VccAPLLEXP & VccFDI PLL
VCCl O19| _AB22
23018 30 38 1 3 1 doo £ELVO5_SO Voot ceo-Ane2
<1m A18 v cruioL % PP1V05_S0 8,709 4209 45 7 od8 20 21 25
V_CPU_I &2 Ej VCOMEL3|_AA34 1849 mA SO, 700 mA M on
VCCMEL4|_Y34 (VCCME[ 1-16] total)
VCCMELS5 JL‘Y
VCCMEL6| _AA35 |
w5047 033 33 3 3y 1.0 PP3VA2_GBH 5 PP3V3_SO P Veri Ty 'S0 ‘okay
Temee 2 mA SO0-S5, ~6 UA G3 a2 Jvocrre E é VCCSUSHDA 6 M SO, < 1 mA S3-S5 dfigrennan
Current nunbers from | bex Peak EDS Spec Update rev 0.71, doc #386904 (Table 8-3). Pre-Silicon Mbile Estinmates.

o T
u1800
| BEX_PEAK_M
FCBGA
954745 8 1 39 3¢ EELVOS SO (7 & 10 PR2VS 50 _PCH VOCA DAC 8
1432 mA AB24 [VCOCOREL VCCADACL|_AE! 69 M
AB26 |VCCCORE2 VCCADAC2
AB28 |V 3
TR el
AD28 |VCCCORES -
AF26 |\VCOCORES =
AF28 |VCCCORE7
AF30 |VCCCORES
AF31 |VCCOORE9
AH26 |VCCCORELO 8
AHP8_|VCOCORELL > PP3V3_S0
¢—AH30 [VCCCOREL2 VCCALVDS| _AH38 | <1nm 73 80 83 B4 85 87 66
AH31 |VCCCORE13
AJ30 |VCCCORE1L4 > VSSA LVDS_AHEO ]
A131 vocoorers |~ PP1V8_S0_PCH VCCTX_LVDS e
23018 30 18 1 3 1 Bt V05 SO voor L vmee] Ands 59 mA
3062 mA (VCCI Q[ 1-56] total) |_ake4 |vcoicea oo Lvpesl_arag
»» PP1VO5_S0_PCH VCCAPLL_EXP VCCTX_LVDS4|_AT45
40 mA (if GPIOR27 is | ow) BJ24 |VCCAPLLEXP
954745 8 1 3 3¢ EDLVOS SO
3062 mMA AN20 _[VCCl 25
(vCCl g 1-56] total) AN22_|VCCl O26
AN23 |vVCCl Q27
a4 _ve oo g PP3V3_SO
AN26 __|vCCl cr9 VCC3_3_2 AB34 357 mMA 73 80 B3 B4 B85 87 88 99
AN28 _lvCel 080 vees_3_3| Al (VCC3_3[1-14] total)
BJ26 |vCCl GB1 VCC3_3 A_Ams_f
BJ28 |voa a32 E
AT26 |vVCCl G383
AT28 |VCCl G384
A6 _|vCCl C35
A28 |VCCl G386
2@2 xg: g; il PP1V8_S0 671210 21 23 20 50 71 72 07
Ape_voo o ' VCCVRMR|_AT24 164 mA (VCCVRM 1-4] total)
Aves lveaodo % PP1V05_S0 §47580,12 13,15, 17538 20 21 23
BA26 lvcai o4l VCCDM 1| AT1 61 mA (1.1V)
BA28 |voCl 042 VCCDM 2| 58 mA (1.05V)
BB26 |vCcCl O43
BB28 [vCCl 44
BX26 [vCCl 45
BC28 |vCCl O46
BD26 |vCCl o47
2232 xg: g: PP1V8_S0 071210 2123 20 50 71 72 07
BE2s Voo G50 VCCPNANDL|_AMLGE 156 mA (1.8V) )
B@6 Voo o6l vgNAMWv //:zg NOTE: Connect to 3.3V if NAND not used.
= W INA
st o | o ads
VCCPNAND5|_AK15
AN3Q _|VCCl 064 ~ VCCPNANDS AK13
AN31 VCCl OB5 a VCCPNAND7|_AML2
s5.03,03,5 59, 52.51.50.09 1 PP3V3 S0 S VOCPNANDSL_AMLA
BHELBBARIE "357 mA (VOC3_3[1-14] total) L_ams lvocs s 1 g VOCPNANDS —AMLS
PP3V3_S0
7271 o o ae a2 g e lilzlzlvsmso( VR R o oo 1 e 85 mA SO, 22 mA Mon ST R
»» PP1VO5_S0_PCH VCCAPLL_FDI = | vcoves_3 3| ap11
5m (if GPIA27 is |ow |18 |veorpipLL E VCOME3_3_4| AP9
uguysyyng LRGS0
3062 mA (VCCOl O 1-56] total) |_aws hooa

SYNC MASTER=K1/7 REF SYNC DATE=06/ 15/ 2009
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BGL2

BB12

BB16

BB20

BB24

BB30

BB34

BB42

BB49

BC10

BC14

BC18

BC2

BC22

BC32

BC36

BC40

BC44

BC52

BHO

BD48

BDS

BE12

BE16

BE20

BE24

BE30

BE34

BE42

BE46

BE48

BE50

BE6

BES

BE3

BF49

BES1

BG18

B&24

B&

BG50

BH11

BH1S

BH19

BH23

BH31

BHA3

BHAT

I Bé@%-IQAQK_M
FCBGA

(9 OF 10)

VSS VSS|

P11

AD1S

AB16

AF12

AGB2

AHL1

AHLS

AH16

AH32

AV18

AJ19

Al34

VSS

(8 OF 10)

VSS|

AK30

AK31

AK32

AK34

AK38

AK43

AK46

AK49

A0

AVHE

AV22

AMH9

AML

AA50

BB10

AN32

ANS0

AN52

AP12

AP42

AP46

AP49

APS

AP8

AR2

AR52

AT11

BA12

AHA8

AT32

AT36

AT41

ATAT

AT7

AV12

AV16

AV24

AV30

AV34

AV42

AVA46

AV49

AVS

AV8

AWL4

AW 8

AW

BF9

AWMI0

AVB2

AY11

AY43

AYAT

1=
T

SYNC MASTER=K1/7 REF

SYNC DATE=06/ 15/ 200

TTTLE

PCH G- ounds

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.
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111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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6 5 4 3 2 1

o5 83 73 PCH VCCRTC BYPASS PCH VCCPNAND BYPASS PCH VCCCORE BYPASS
2l B PP3va_s5 (PCH RTC 3.3V PWR) (PCH NAND 1.8V/ 3.3V PVR) (PCH 1. 05V CORE PWR)
2ee7e PPOV S5 PCH V5REF_SUS Filter & Fol | ower PP1V: PP1V/(
NS (PO Rt o7 ence. for “5V"Tol er ance on Use) i g, PPOVAZ GOH e s s a0 2 7o 8_S0 20,10, 47 4050107 5, PPLVO5_SO
R24q_g2 2 D2400 6 UA G3 PLACE_NEAR=U1800. A12: 2. 54MM PLACE_NEAR=U1800. AK13: 2. 54M\/|Ji C2440 PLACE_NEAR=U1800. AB24: 2. 54MVI
5% NC%Z BATS4DW X- G C24201 1C2421 (1 C2422 oA UF C2470 1 1C2471
MR 1UF L Lo 10F" -0 10F 3 %g 10UE o
S DG D] “ " [
PP5V S5 PCH V5REFSUS ., 0 4 A 1 6
- . 1 mA SO-S5 . - .
C2400 1| pLace NeAR2UTS. Foa: 2. 5amm PLACE NGRS, 231 Y s amm L1 PCH VCCSUSHDA BYPASS PLACE_NEARSULB00. AB24: 2. S4MM | D
D 13{( o — (PCH HD Audi o 3.3V/ 1.5V PWR) =
3 gz PCH VCCSUS3_3 BYPASS AR i PPOVS SO FgaﬂngolB\O(ECSEV\R)
gg( PCH SUSPEND PCl 3.3V PWR) IS :
o = %1% pp3v3 S5 PLACE_NEAR=U1800. L30: 2. 54MM |1 ?8':445 21 2030 37 45 43 12 107 o PP1VO5_SO
%5 §§g§;g%1§$ PP3V3_S0 PLACE_NEARFUL800. P18: 2. 54MM 1UF PLACE_NEAR=UL800. AF32: 2. 54M\/|Ji C2475 1 C2476 1C2477
gl PPSV. SO PCH V5REF Filter & Fol | ower ~ T L e W
1 m , (PCH Reference for 5V Tol erance on PCl) @ 505 = 2%5“" S%:E 2 e
R24012 5 D2400 5 PCH V_CPU_| O BYPASS
5! e L (PCH 1. 1V/ 1. 05V CPU I/ O PWR) .
5% @—SZ BATS54DW X- G o PLACE_NEARSHIROD- QR 01860 hras: 2. samm L
HEEE 163 mA SO / ©  PCH USB/ VCCSUS3_3 BYPASS 2 20,40 17 032 107 ¢ _PPIVO5_SO =
1 65 mA S3-S5 (PCH SUSPEND USB 3. 3V PWR) 9 _—
PP5V S0 PCH V5REF 2 @ PP3V3 S5 PLACE_NEAR=U1800. AT18: 2. 54MV PLACE_NEAR=U1800. AT18: 2. 54MV
(R : T ? 5 C24501| |:C2451 s 0245,:2
C2401 1| pLace_NEARRUIE00. Ka9: 2. 5amm » . - PCH VCClI O BYPASS
1UE | PLACEN s 49:2. 54 s PLACE_NEAR=U1800. U23: 2. 54MV o287 > %S{} > %S{} (PCH USB 1. 05V PWR)
i( T —  PLACE_NEAR=U1800. A26: 2. 5amv |1 C2426 |1 C2427 %35 %85 %85
7 g (1)8°/ = (}’gc}UF , 2 20,30 47 15 35.10,10.7 5 _PPIVO5_S0
2 XS\S{ 2 xgg PLACE_NEAR=U1800. AT18: 2. 54Mv
= 4 4 = PLACE_NEAR=U1800. V24: 2. 54MM C2480
1 PCH VCCl O BYPASS %5‘/
(PCH DM 1. 05V PWR)
PCH VCCME3_3 BYPASS
5 21 20,30.17 35 35 12 10,7 5. PPLV
C (PCH ME 3.3V PWR) 88785, 4 05_S0 = c
FRFRge £ PP3V3_SO PLACE_NEAR=ULB00. AT16: 2. 54MM C2455 ?S&VSSTS ?.Ygésspvw)
go
PLACE_NEAR=U1800. AVB: 2. SAWJi C2/14U§:0 I é’ﬁé\" 21 20,38 3715 33,32,00.7 5, PPLVO5_SO
o
2 %g PLACE_NEAR=U1800. ABL9: 2. 54Mv|l 12485
2 =
0
1 PCH VCCLAN BYPASS 2 %Eél\/l
- (PCH 1. 05V LAN Core PWR) 402
PCH CORE/ VCC3_3 BYPASS GN\D L
508,63, o 54 01 o1 50 45(5$V3MSSOC 52V PR sar s s |1 02460 PCH VCCI O BYPASS
0 O O e S PLACE_NEAR=UL800. AF23: 2. 5. " T (PCH PCIE 1.05V PWR)
PLACE_NEAR=U1800. V15: 2. 54MM |1 g214U§:5 2 Sy 21 20,3017 15 33,12 307 o PP1VO5_SO .
19
2 ;g\gf <4 PLACE_NEAR=U1800. AN20: 2. 54MM
4 C2140%9 1 1 C2491 1 C2492 1 C2493 1 %3':494
PCH VCCMVE BYPASS e :_ e p— =1
= (PCH 1. 05V ME Core PVR) Gxg\gfz %5‘/ %5‘/ %5‘/ 2 By
PCH VCCAPLLEXP Filter PCH VCC3_3 BYPASS 6
PCH PCle PLL PWR PCH PCl 3.3V PWR o 207 st V05 SO
( ° ) geres et n zg Ea( ) PLACEiNEAR=mEERCéN§‘EA&_a£11§BA X 55’1 ACE NEAR=U1800. AN20: 2. 54MM
» PP1VO5 SO0 PCH VCCAPLL_EXP 97518,93,99,31,%1,3%,2%,%7 2o_PP3V3__ S0 PLACE_NEAR=U1800. AD38: 2. 54 PLACE_NEAR=U1800. V39: 2. 54MV = B LRCéE%EA&':Ul 0. AN20: 2. 54MV =
RECR-W DTHEG: OM T W C2311 not in DG or ORB C2465 C2466 1 C2467 1 1C2468 469
=1 OBVAacE_NEAR=U1800. BJ24: 2. 5amm |1 C2413 PLACE_NEAR=U1800. J38: 2. 5amv |1 C24 36 5 E e _: — 1UF —_— 1\UF
v UF P \7’ P 0% 0%
%Eém %i/g‘ X5R- SE%AT X5R- gg X5R- gg 2 é&é\n 2 é&é\n
2
B I & B B
PLACE_NEAR=UL800. AD38: 2. 54MM
= PLACE_NEAR=UL800. V39: 2. 54MM =

PCH VCC3_3 BYPASS PLACE_NEAR=U1800. AD38: 2. 54MVI

PCH VCCFDI PLL Filter
9 (PCH SATA 3.3V PWR)

(PCH FDI PLL PVR) ununssla
+ PEVGS S0 PO YOAPLL ED EERERAT Fopavs so
AEE‘CV‘E TH= OM T W: C2413 not in DG or CRB
VacE. NEAR-UlBOO BJ18: 2. 5aMv |1 C2F415 PLACE_NEAR=U1800. AD13: 2. 54w |1 C24 37

3 2

PCH VCC3_3 BYPASS
(PCH PCl e/ DM 3.3V PWR)

.||—|
I

PCH VCCSATAPLL Fil ter
(PCH SATA PLL PWR)

. PP1VO5_ SO0 PCH VCCAPLL_SATA BB: C2417 renoved 7 “rﬁ %’3 Z%Eizi 23 PP3V3 SO
T : NO STUFF CagsEng gL
VOLTAGEEL- 058 ace_NEAR=UL800. AKL: 2. 5amv |1 C2417 PLACE_NEAR=UL800. ANS5: 2. 54MM |1 g214U%8

g g

.||—|

PCH VCCACLK Fil ter PCH VCC3_3 BYPASS
A (PCH M sc PLL PWR) (PCH CLK/ HVCMOS 3. 3V PVWR) A
. [PPLVO5 S0 _PCH VOCA GLK BB 2419 rer’mvedmf: & BE 447 ¥ ppava_so SYRC MRSTERCRIT Ter SYNC_DATE=06/ 157 200
R '\D STUFF 58 54 52 51 50 gg gg g§ (J I - (; H
T OBYACE NEAR=UL800. APS1: 2. 54MM |1 9}3419 PLACE_NEAR=U1800. AB34: 2. 54M\/|Ji C2/14U§:9 P Non X Decouplin
9
2%3/53;\5, 2%\5{) d} Appl e I nc.
<E4LABEL>
= = NOTI CE OF PROPRI ETARY PROPERTY:
THE | V\FCRNIQ | ON_CONTAI NED HEREl N IS THE
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8 I 6 5 4 3 2 1

GFX (CPU VCCAXG) DECOUPLI NG

3x 330uF 6 nOhm (2 stuffed), 3x 22uF 0603, 16x 1uF 0402

PLACEMENT_NOTE ( C2500- C2506) :
IPI ace on bottom side Iof U1000.

00 a0 13 7 o _-PPVCORE SO0_GFX

1C2500 1C2501 C2502 1 1
%‘%UF - 202, g,g, - 5:3320%95 . 5:3;20%96
R/ > Xgé 20% 20%

\
2 X éCERM 2 Xg - CERM 312 BV.rant [3]2 BV anT
603 603 TS T- SMVe D

PLACEMENT_NOTE (C2524- C2539) :
IPI ace on bottom side Iof U1000.

1C2F524 1C2525 |1 C2526 JiC2527

T
VCAP2 ( CPU BSC Package) DECOUPLI NG .

5x 1uF 0402

PLACEMENT_NOTE ( C2510- C2514) :
| IPI ace on bottom side _of U1000.

|
N
P

_ﬂE_
L2
Lol
|l

i

12 - _PPVCORE SO_CPU_VCAP2

Desi gn reconmendations from Cal pella 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. 54MVI PCH VCCADAC Fil ter
(PCH DAC PLL PWR)
50
63,08.53,62,58 54,57 51 50 20_PP3V3_ S0 R2g50 180 OHMH 1. 5A PP3V3_ SO PCH VCCA_DAC n
WEBLUBHETE 69 mA 1 PP3V3_ SO PCH_VCCA_DAC F i @!EEEEW‘E \I%W BFES: 2 WM 69 mA
% . 69 M 0603 A
WD VOLTAGS 313V C2550 C2551 C2552 PLACE_NEAR=U1800. AE50: 2. 54M

PLACE_NEAR=U1800. AE50: 2. 54NM
PLACE_NEAR=U1800. AE50: 2. 54

PCH VCCADPLLA Filter
L2560 (PCH DPLLA PWR)
0

o 7¢ PP1VO5_SO
137 mA

36
an
g

PCH VCCADPLLB Fil ter
L2565 (PCH DPLLB PWR)
0

- 360-M PP1V05 S0_PCH VCCADPLLB ”
VO T ' Vv 69 m
ﬂo’%%&p <

1 C2566 PLACE_NEAR=U1800. BD51: 2. 54MV

UF
2202L6||;ﬂ 0%,
POLY- 2aRY 2 : EN
CASE- B2- SML e

PLACE_NEAR=U1800. BD51: 2. 54MM

PLACE_NEAR=U1800. AP43: 2. 54MM PCH VCCTX_LVDS Fil ter
L257O (PCH LVDS TX PWR)
07 72 71 58 23 21 16 12 7 6 _PPLV8_SO PP1V8 SO0 _PCH VCCTX LVDS 2
59 mMA | NECK W DTHR0: 2 59 mA

0805
C2570 l l C2571 1 CZPE?[ZJE PLACE_NEAR=U1800. AP43: 2. 54MVI

L=

CPU/ PCH GFX Decougl i ng
(3, apretne.  sodiNw]D
<]

SYNC NVASTER=K1/ REF SYNC DATE=06/15/ 200 A
PLACE_NEAR=U1800. AP43: 2. 54MM

PLACE_NEAR=U1800. AP43: 2. 54 =

Desi gn reconmendations from Cal pell a Design Guide Rev 1.5 (doc #398905) Section 3.25.3 tables 161 and 162. <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE I V\FCRMA | ON_CONTAI NED HEREI NIS THE
I ETARY PROPERTY_OF APPL| vaUT I NC.
THE PCBESSCR AGREES TO THE FOLLOW NG
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8 7 6 5 4 3 2 1

Cal pell a Processor m ni XDP

2120 181715 13 12 107 5 _PP1VO5 SO

03740 76%48%28%% &
XDP_CPU_BPM CRI TI CAL XDP
RP2600 av T 1R2615
91 10 XDP_BPM L<0> 1 8 32600
91 10 [T XDP_BPM L<1> 2 0 7 LTH- 030- 01- G- D- NOPEGS 1/16W
ooy XDP_BPM L<2> 5| Pigf 6 F-ST-SM it
o 10 ry—XDP_BPM L<3> 4 SMLA 5 2 [ ol
o1 10¢gry—XDP_PREQ L OBSEN_AQ =10 0l> ous OBSFN 0 CPU_CFG<8> ame o
XDP. C%UO_]C:FG o1 10 rmy—XDP_PRDY_ L OBSFN A1 100" o OBSEN C1 CPU_CFG<9> ame
8 7
RP2 0 O
oo myCPU CFG<12> 4 s XDP_OBSDATA_A<0> CBSDATA_AQ 2100l oub CBSDATA_CD CPU_CFG<0> ame =
o s oy CPU_CFG<13> 3 0 5 XDP_OBSDATA_A<1> OBSDATA A1l =210 0 out OBSDATA_C1 CPU CFG<1> ame
oo CPU CFGS14> 2| oy 7 2o o
womCPU CFGe15> 1| M s XDP_OBSDATA A<2> OBSDATA_A2 PUNGELE Dy ECHEPUN OBSDATA_C2 CPU CFGe2> ams =
= XDP_OBSDATA_A<3> OBSDATA_A3 =210 0 ot OBSDATA_C3 CPU CFG<3> ame o
PLACEMENT_NOTE=PIl ace R2501 close to R2500 to nininm ze stubs. = 0 Py 19 T v =
oo rmy—CPU_CFG<17> OBSEN B0 =210 012 qus OBSEN DO CPU _CFG<10> ame o
oo ry—CPU_CFG<16> OBSFN B1 2110 012 ous OBSEN D1 CPU CFG<11> ams =
26 25
0 O
o1 10 [y XDP_BPM L<4> OBSDATA_BO =210 017 ous OBSDATA_DO CPU _CFG<4> ams =
o1 10 [Ty XDP_BPM L<5> OBSDATA B1 =210 0122 ous OBSDATA D1 CPU CFG<5> ame
32 31
0 O
XDP o1 10 ry—XDP_BPM L <6> OBSDATA B2 =10 012 oms OBSDATA_ D2 CPU CFG<6> ame =
o1 10 oy XDP_BPM L<7> OBSDATA B3 =210 0% ous OBSDATA_D3 CPU CFG<7> ame =
R216K10 - T 38 o o4 ) -
o1 20 10 ry—CPU_PWRGD 1 AAA 2 XDP_PWRGD PWRGD HOOKO >0 1501 o L TPCI K/ HOOK4 ESB_CLKI33M I TP P oo XOP
1% 45 25 18 ¢oom-_PM_PWRBTN L HOOK1 -2 1o ofit - | TPCL K#/ HOOKS ESB CLK133M | TP_N am o o
HLDH VCC_0BS_AB a5 ol VCC_0BS_CD R2611
o1 0 TR XDP__ CPUPVWRGD HOOK?2 -0 1o o8 - RESET#/ HOOK6 o1 XDP_CPURST_L 1 2 FSB_CPURST L 10 01
TP_XDP_HOOK3 HOOK3 -8 1o o4 - DBl XDP_DBRESET_L 10 25 27 91 1w PLACE_NEAR:UlOE;g. N70: 1. 00OMM
S0 1o o2 NOTE: XDP_DBRESET_L nust be pulled-up to 3.3V. MLF
63 a5 47 a2 52 30 20 20 23 CPy-—OVBUS_PCH_DATA SDA 2100 o= DO XDP_TDO 25 o1
63 a0 47 42 32 50 20 20 35 13Ey—SMBUS PCH CLK SClL MR Do R TRSTn XDP_TRST L o o
TCK1 che 156 55 - DI XDP_TDI 25 o1
o 10 g XDP_TCK TCKO 2100l o VG XDP_TMS oD o o
60 | 5 otf5e XDP_PRESENT#
XDP_NORMAL &XDP_CPU c 6)6D(|)3 L | >C(5P60 1
1 1
R2§90 0. 1uF —— 51650852 — 9, 1UF PART# Qry | DESCRI PTI ON REFERENCE DESI GNATCR(S) | CRI TI CAL BOM COPTI ON
w0 @m—JTAG CPU TDI 1 2 XDP_TDl_ s o S ~ {3y
XDP_CPU 1% P 3B 51650852 | 1 | CONN, PLUG B2B, 60P, 0. 5MV NOPEG) 32600 CRITI CAL XDP_CONN_CPU
R2§95 Mos-
> JTAG CPU TDO o 17N 2 XDP_TDO .5 : J__
XDP_NORMAL 1w -
R2691' Gl
5% - -
xop_ oo Cal pella PCH m ni XDP
MF-LFE ey
402, R2(8‘96
JTAG GMCH_TDI 1 2
10 (oo ‘ 7 69 69 63 63 58 54 52 51 50
XDP_NCRMALEXDP_GVCH 53, EPR I PRS0
Rzggz NE-LF CRI Tl CAL
0 TR JTAG GVCH TDO LAAN2 XDP_CONN_PCH
5% J2
%”/ing DF40C- 60DS- 0. 4V
F- ST- SM HF
1 00 2
TP_XDPPCH OBSEN_ A<0> OBSEN_AQ =10 0 o OBSEN_C0O | SO ATE _CPU MEM L g 20 2 PCH GPI O28
TP_XDPPCH OBSEN_A<1> OBSEN A1 o—— 10 0’ oup OBSEN _C1 SMC |G THROTTLE L am 0 45 4 PCH GPI Q0
7 8
0 O
PCH OCO# 19 PCH GPI 69 OBSDATA_AQ =10 00 up OBSDATA_COD FW CLKREQ L amy o PCH GPI O20
PCH OCl# 35 19 @ USB HUB SOFT_RESET L OBSDATA_A1 =10 01 ous OBSDATA_C1 AP_CLKREQ L am e e PCH GPI 018
13 14
0 O
PCH OC2# 1 > PCH GPl A41 OBSDATA_A2 =210 01 ous OBSDATA_C2 SATARDRVR A _EN am ey« PCH GPI O21
PCH OC3# 1 o—PCH _GPI 042 OBSDATA_A3 o——"10 0 o OBSDATA_C3 SATARDRVR B_EN am - PCH GPI 019
19 20
TP_XDPPCH OBSEN B<0> OBSEN BO S gg 22 et OBSEN DO TP_XDPPCH OBSEN D<0>
TP_XDPPCH OBSEN B<1> (BS‘FN:BI o=p—2210 012 omp (BS‘FN:DI TP_XDPPCH OBSEN D<1>
25 26
0 O
PCH OC4# 1 T PCH_GPI 043 OBSDATA_BQO =210 012 o oBS| - RD_RESET 20 34 PCH GPI G836
PCH OC5# 1 r—PCH GPI OO OBSDATA_B1 o=——2210 0130 qus OBSDATA_D1 JTAG GMUX TCK am o o PCH GPI G387
31 32
0 O
PCH OC6# 1 1 rmy-——PCH_GPIL OL0 OBSDATA_B2 ——10 0 omp OBSDATA_D2 AUD | PHS SWTCH EN 20 e PCH GPI O16
PCH OC7# 1 o—PM LATRI GGER L OBSDATA_B3 o=——210 013 oue OBSDATA_D3 ME_TEMP _ALERT L am - PCH GPI 49
37 38
o7 72 45 21 [ry—ALL_SYS_PWRGD PWRGD HOOKO -2 g g 9O g | TPCL K/ HOOK4 TP_XDPPCH_HOOK4
45 25 18 _PM_PWRBTN L HOOK1. G DA B | TPCL K#/ HOOKS TP_XDPPCH_HOOK5
VCC_0OBS_AB 4315 o2 VCC_0OBS_CD
TP_XDPPCH HOOK2 HOOK?2 - 2515 012° _ gm RESET#/ HOOK6 XDPPCH PLTRST L am - 1K series R on PCH Support Page
TP_XDPPCH HOOK3 HOOK3 - Y715 012 - DBR#/ HOOKT7 XDP_DBRESET L 10 25 27 01
91 5 o2 NOTE: XDP_DBRESET_L nust be puIIed up to 3.3W.
63 a5 a7 42 32 30 20 26 g3 37 _SVBUS PCH DATA SDA o——10 0152 o DO JTAG PCH T am
62 40 47 42 22 30 2 20 33 17 _SVBUS PCH CLK sa - ool . TRSTn TP_XDPPCH TRST L
TCK1 el o 56 - DI JTAG PCH TDI o v
v ¢om JTAG PCH TCK TCKO - 5716 022 s JTAG PCH TV o v
59 60
S XDP_PRESENT# SYNC VASTER=K1/ REF SYNC _DATE=06/ 15/ 200
o T
51850774 eXt ended Debug Port (XDP
1 d} Appl e 1nc. <SCH_NUve | D
® <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORVATI ON_CONTAI NED }-EREI NIS THE
P Rl ETARY PROPERTY_OF APPL| COVPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
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FERR- ]_L220.78_(|)M 1.5A PLACE NERREAR %0, TNy A PLACE_NEAR=U2700. 24:

2
72,69 68 63 62 58 54 52 51 50 PP3V/3 SO mm
25 24 23 21 20 19 _18_17 PLACE | NEAR—UZ;OX g E‘ ” U2700. 17: 2 PLACE_| NEAR‘UZ700 29:2

BT 88 88 6935 84 83 %8 % |_ 1 2  PP3V3 SO CK505 F _
0402 N@C\A&Dﬂ-t:g 3
C2700 1C2705 |1 C2 06 1 C2707 [+ C2708 |1 C2709
10UF L0 1UF L0, Lo 1uF Lo 1UF -0 1UF
20% —— 10% - % —— 10% — 10% — 10%
G‘SV;|7 218v 2:LV 2:LV 2:LV 2:LV
X5R X5R X5R X5R X5R X5R
603 402 402 402 402 402
L2710
21 20 10 17 15 13 12 107 o _PP1VO5_SO FERR- 120- OHM 1. 5A PLACR R AR 70, T8 o A
a5 73°76°40° 25 24 53 L 1 2 PP1VO5 SO CK505 F . PLACE NEARZU2700. 18: 2 mm
0402 M NERERR-W BHES: 5 m
VOLTAGEST. 05V 710 1 C2715 C2716
OUE —=9
G?SG“;I' > %Sv ‘Ij 18\,
X5R X5R X5R
603 402 402
CRI Tl CAL =
PLACE NI Y2730, 1: 2 NO VI A 1I2371%98 PLACE NI Y2730, 2: 2 NO VI A 2?| wl 4 8 5 NOTE: REF/FS pin is input until first CK_PWRGD rising edge.
EARE m e EAR mm J SR RT FS=0 => 133MHz BCLKs, FS=1 => 100MHz BCLKs
5. z =z N o Al'l other output frequencies are fixed.
2zl "t L ograt g8 Y4454
53%2 - o §| é S 888 ¢LPR 2 K14P3M REECLK 1o PCH REFCLK 14. 31818Mz
CERM CERM
402 402 CRI Tl CAL uss| 8 TP, B Unused 48MHz
. L L SLﬂ% ?706 cPLo* .22 FSB CLK133M PCH N 1o
R271%0|< CK505_CLKI4P3M XIN g 28 [xiN cPo[ 23 g  FSB CLKIBBMPCH P oy urss > PCH BCLK 133Mz
1180 BYPASS=U2790: : 5 mm CK505_CLK14P3M X 27 {xauT CPUL* TP_CK505_CPULN
Matt, G790 a0 6 an 47 42 32 30 20 25 37 SMBUS PCH CLK 2 |scik cPul 2 TP_CK505_CPULP > Unused BCLK 133MHz
%Lé%;— . 5 74HC1GD0GWG o0 63 48 47 42 32 30 20 25 37¢Py—SVBUS_PCH DATA @=p31 |SDATA SRC1* (514 g PO E CLKIOOM PCH Ny 17 05
oy U279 Ve K505 CKPWRGD s SRC1 PCl E_CLK100M PCH P 17 > PCH DM / PCl e 100MHz
CPU MVP_CLK_EN L 2 57 EN L g - ) SRCD*/ SATA* PCH_CLK100M SATA_N e
3 " ™ SROD/ SATA 1 PCH_CLK100M SATA P o > PCH SATA 100M+z
No internal pull. CK505 CLK27M
Must be strapped appropriately 2TMNSSE g OD0 SLBALM = " _
or connected to logic for 27MSS| 7 TP_CK505_CLK27M SS GPU 27MHz O ocks (Singl e- Ended)
= Muxed Graphics inplenentations. DOT96* |ed PCH CLK96M DOT N e
g % 5 g E DOT96 PCH CLK96M DOT_P 170 > PCH USB O ock 96MHz
(I)l (I)l ml | |
8¢ 288 mgy
:1 o (o | o o | o)
i o~ o)
SYNC MASTER=K17 M_B SYNC DATE=06/ 23/ 200

TTTLE

Cl ock (CK505

CS Appl e I nc. <SCH_NUM-| D
® <E4LABEL>
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3 2 1

PCH RTC Cryst al

R2810 Cz810
17 PCH CLK32K RTCX2 g 1 2 PCH CLK32K RTCX2_ R 1012
[mmog a éo/L_
R2811Y B CRITICAL o
1%%/; Y2810 quiﬁ nNe o 402
Hatw 32 7g3|§:|, NCC%281F1
p
v o PCH CLK32K RTCX1 1 H 2
5%,
R =
402
PCH 25MHz Cryst al
R2g15 %ﬁ?
17 PCH CLK25M XTALOUT 2 PCH CLK25M XTALOUT_R 1 2
= DCl g %JA:_
Ro816:| ML ORITICAL S
10!0\/{! 815 < % NC 202
Ve ‘é"z 3 ZOX(%OE?MLT.@NC 2816
v omPCH_CLK25M XTALIN . 12
5150':\5\/I =
Caesar |l (ENET) 25MHz Cryst al
3830
05 37 BCVB764_CLK25M XTALO R 1112
!,J/n
CRITICAL o
Y2820 Lixne
73 %QQ?M:I' S NC C§78%1
55 37 T} BCVB764_CLK25M XTALI 1 |j)2

Et her net WAKE# | sol ati on

PP3V3_ENET 673773
‘R2830
10K
SSNBK15FLI:M_ o P ew
SOD- VESM HF % 2%:-2&
33 18 6 2]
2

PCH SO PWRGD

a5 31%%:°%: %3073 2671,%9 87_PP3V3_S5
©35° gasggsﬁjsgosﬁgsiasévs‘% ¢ _PP3V3_S0

M F i e ’]
R2850* 1C2850
10K %g,,lUF
5%
1/ 16W 2 }5\,,
Va5, 402

o 72 45 25 ry—ALL_SYS PVWRGD 1 5 __MC74VHC1G08

SC70- HE
RZ851 )4 PM _PCH PWRGD o
o [T CPUI WP_PGOOD 1 A AO,\ 2 CPUI WP_PGOOD R 2U2850

5 }év 3

RS

1
40,

PCH Reset

oAt & PPIVE_SO

XDP

R2896
0

3

znar

SO

1
2

Pl at f or m Reset Connecti ons
Unbuf f er ed

091 27 19 PLT RESET L
D WRE_BASESTRUE

69_68 63 62 58 54 52 51 50 4

908433518040 %5071,7 §°_PP3V3_ SO

47°48" 4374891731 08%0
BRENBLEE

R2881 = LPCPLUS RESET_ L 6 27 47 87 94
1 ,\?§\/2 | PCPLUS RESET L o
1 5l/gW -
FosF R23%83
LAAA2—SMC LRESET L o -
5%
178w
R2§82 os"
1 2 ENET_RESET L oo
oot R2888
LA AP_RESET L o
iy
R2871 hos
129, 2 PCA9557D RESET_L w
AN oD
51@}4\/ XDP
o5 R21§<89
1,\/5\;\12 XDPPCH PLTRST_L oD =
178w
R2§87 os"
1 2 %é !)é RE%EF L 27 87
% T GVUX, R=ESI:_|' L
i = Qo 7
R2§93
LA 2—BKLT PLT RST L oD -
5%
178w
hos™
— PLT RESET L o
Series Ris R4283
Buf f er ed
R2§84
LA 2—SDCARD PLT RST L o
5%
178w
hos™
— PLT_RST_BUE L o
VTT vol tage divider on CPU page
R2825
s 10 gy LPC_CLK33M SMC R PLACE_NEAR=UL800. N52 1%2 LPC CLK33M SMC o
5%
10)
WEF  R2826
. - LPC_CLK33M LPCPLUS R PLACE NEAR-UIB00. P53, 42, 5 LPC CLK33M LPCPLUS g o or
5%
10)
PLACE_NEAR=U1800. P46 R228227 465'\9’
- 10 gy LPC_CLK33M GMUX Rerw— LPC CLK33M GMUX_R 1722 2 LPC CLK33M GMUX o
— B 5%
178w
Wbt R2829
»» oy PCH_CLK33M POl QUT PLACE_NEARFULB00. P48 4 22 , p K33M PCI I N .
5%
16
PLACE_NEAR=U2700. 6 R2§24 40 5}9/
2 2 [y CK505_CLK27M oo OKE05 CLKI7TM 1 2 cPy_CLK27M D 70 w0 0
= TWRKE BASES =
— 5%
16
BELDW

But t on

895

K
6w
CLF

51 25 10 [TR) XDP_DBRESET L 1aap 2
5%

PM SYSRST_L B s 845

oM T
1(I)?2897

?oﬁ"lsw
SLF
2

~

S| LK_PART=SYS RESET

SYNC MASTER=K1/7 REF SYNC DATE=06/ 15/ 200
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Chi pset Support
T TOE—
(%, opre ine. [ CHIW]D
® <E4LABEL>
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Page Not es

- =PP1V5_SO_MEM A
- =PP1V5_S3_MEM A
- =PPOV75_SO_MEM VTT_A

- =12C_SOD MvA_SCL
- =12C_SODI MVA_SDA

((NONE)

28

72 67 31 30 7 6 PPLVS_S3

DDR3 DECOUPLI NG AND GND RETURN CAPS ( SPACE EVENLY AT CONNECTOR)

SYNC DATE=VASTEH

Power aliases required by this page:
12910 [+ C2911 [1C2912 [1C2913 | C2914 |1 C2915 |+ C2916 |1 C2917 |1 C2918 |1 C2919 [+ C2920 |1 C2921 | C2922 |+ C2923
—0.1UF —-—0. 1UF —/—0.1UF ——0. 1UF ——0.1UF — 0. 1UF ——0.1UF —— 0. 1UF — 0. 1JUF ——0. 1UF - . 1UF —/—0.1UF ——0.1UF ——0. 1UF
&S T® S T TH T T T T W T T T O TH T®
- =PPSPD_SO_MEMA (2.5 - 8.3V) 2 CERm 2 CEpm 2 CERMm 2 CERMm 2 CERMm 2 CERM 2 CERMm 2 CERMm CERM 2 CERMm CERM 2 CERMm 2 CERm 2 CERm
402 402 402 402 402 402 402 402 402 402 402 402 402
Signal aliases required by this page: 1 C2900 1 C2901
f— 1OQUF —_ 1OQUF
O T &
X5R X5
BOM opti ons provided by this page 603 60 .» PPOV75_S3_MEM VREFDO A =
‘l‘ + C2930 1 C2931
—— 2. 2uF —/— 0. 1UF
—— 20% —— 20%
5.3V Tov
2 ceRM 2 CERM
402-LF 402
L [
- 3 ° MEM A DQ<4:
o Vss DA =| > Ve:m %
MEM A CKE<0> 5 CRED KEY TRETG, MEM A CKE<1> am e 2Py =MEM A DO<0> 515 b ORI T caL DF0 =MEM A DQ<5> o
o VDD VDD 9By =MEM A DO<1> 715 VsSo
7 *
NC%—O e J2900 s MEM A A<15> ame e 910 vss 129000 MEM A DQS N<O> D 1 2 02
MEM A BA<2> 9 o BA2 F-RT-THB Aldg MEM A A<14> am e 52 29 11 TR MEM A DVKO> 11 o DV DQS0G MEM A DQS P<0> Va:im SHERD
o VoD ©g VDo 1315 vss FRE-THE yssg
MEM A A<12> o Al2/ BC* ! n Allg MEM A A<11> am e o 29 By =MEM A DO<2> 15 o b § < DB =MEM A DO<6> a
MEM A A<9> 0 A9 AT MEM A A<7> am e o 29T =MEM A DQ<3> 17 o DB ' % DY o =MEM A DQ<7> ao »
o VoD N vobg 19 | 5 vss §H VSS o
VEM A A<8> o0 A8 o} A6 VEM A_A<6> am s 20(By—=MEM A DO<B> 21 | 5 pce g DQL2¢ =MEM A DO<12> D >
™ MEM A _A<5> 0 AS § g Ao MEM A A<4> am e e 2B =MEM A DQ<9> 23 o D® § a DQL3g =MEM A DQ<13> o »
o VPD 8@/ VDD, 25 | 5 vss s VSS i
= 27 * =
[n MEM A A<3> o A3 ) A2C MEM A A<2> Yany FERD 2¢E MEM A DOS N<1> 5 o DQS1 8\/ DMLy MEM A DMVK1> Vo k)
[ MEM A A<1> o Al N AOC MEM A A<O> Fan EHED 2B =MEM A DQS P<1> 9 o) DQS1 [)] RESEF*C MEM RESET L () 20 31
o VoD VDD o 3115 vss ’ VSS o
[ MEM A CLK P<0> o CKo CKlp MEM A CLK P<1> Yan EHED a:m} =MEM A DQ<10> 33 o DQLOo E DQL4 =MEM A DQ<14> ao =
D MEM A OLK N<O> o CKo* CcK1* MEM A CLK N<1> am s 29¢Bry—=MEM A DO<11> 35 | 5 DQi1 DQL5 o =MEM A DQ<15> ao »
o VoD VDD o 3714 vss VSS o
™ MEM A _A<10> o ALO/ AP BALQ, MEM A BA<1> am e s 29T =MEM A DQ<16> 39 o DQL6 DQR0g =MEM A DQ<20> o
™ MEM A BA<0> o BAO RAS* & MEM A RAS L am s 2B =MEM A DQ<17> 41 o D17 DR1g =MEM A DQ<21> ao »
o VPD VDD 43 1 5 vss VSS i
o MEMA VE L o VE S0* & MEM A CS L<0> am e 2948y =MEM A DOB N<2> Zi o Das2* Dveg =MEM A DMk2> am»
o MEM A CAS L o CAS* O)TUC MEM A ODT<0> Yean RO 20T =MEM A DQS P<2> o DQS2 \/ssC
o VDD VDD 49 | 5 vss DR2¢ =MEM A DQ<22> ao =
™ MEM A A<13> o AL3 T MEM A ODT<1> am e e a:n =MEM A DQ<18> 51 o D8 D@30 =MEM A DQ<23> o »
fRD MEM A CS L<1> o S1* NC o] 2B =MEM A DQ<19> 53 o D19 VSS o
o VPD VDD o S5 15 vss DQR8 o, =MEM A DQ<28> oD
NCIE2 Lo TEST VREFCAG, 29¢Bry—=MEM A DO<24> 57 | 5 Dqe4 DRI =MEM A DQ<29> D >
o Vss VSS o 29— =MEM A DO<25> 59 | 5 bces VSS o
2By =MEM A DO<32> o D82 DQB6 & =MEM A DQ<36> ao 6115 vss DQS3* =MEM A DQS N<3> oo
20 B> =MEM A DQ<33> o D®B3 DB7 o MEM A DQ<37> D 2 2 2 > =MEM A DIMK3> 63 o D\vB DQS3 =MEM A DQS P<3> D >
o VsS VSS g 85 | 5 vss VSS g
29 (B> =MEM A DQS N<4> o DQsa* DM (5, =MEM A Divk4> am e 2B =MEM A DQ<26> 67 o D@6 DQBOG =MEM A DQ<30> Ve:im X
29 B>—=MEM A DG5S P<d> o D4 VSS o 29 Bry—=MEM A DO<27> 69 o b7 DBl =MEM A DQ<31> o
o Vss DB, =MEM A DO<38> ao 7115 vss VSS o
29Bry—=MEM A DO<34> o DGB4 DB o =MEM A DQ<39> o REY
2By =MEM A DO<35> o D85 VSS o
o VSs DQt4 o, =MEM A DQ<44> o @ 516- 0229
2B =MEM A DQ<40> o DQU0 DQ15C =MEM A DQ<45> ao »
29 B> =MEM A DO<41> o D1 VSS o
o Vss DQS5* & =MEM A DOS N<5> _epmy 20
20 [T =MEM A DMK5> o DV Dstc =MEM A DQS P<5> a> > L
o Vss VSS o
20 B> =MEM A DQ<42> o D42 D46 =MEM A DQ<46> a> >
20 B> =MEM A DQ<43> o D3 D47 o =MEM A DO<47> D
o Vss VSS o
20 B> =MEM A DQ<48> o D8 DB2 =MEM A DO<52> a> >
2 B> =MEM A DQ<49> o D49 DQ53C =MEM A DQ<53> ED >
o Vss VSS o
29(B> =MEM A DQS N<6> o DQS6* DNBC =MEM A DMK6> Yany B3
2By =MEM A DOS P<6> o DbQs6 VSSo
o Vss DB4 o =MEM A DQ<54> &
20 B> =MEM A DQ<50> o DQB0 DQ55C =MEM A DQ<55> B PPOV75 S3 MEM VREFCA A 32
20 B> =MEM A DO<51> o DB1 VSS o
o Vss DQBO o =MEM A DQ<60> o =
0@y =MEM A DQ<56> o DB6 DB1o =MEM A DQ<61> ao > + C2935 + C2936
o CE>__=MEM A DOSB7> 0 D7 vss . P
o Vss DQS7* o SMEM A DOS N<7> _epry 20 . . 1o
2 D =MEM A DMK7> o DV DQ57C =MEM A DQS P<7> ao > 402-LF 402
o Vss VSS o
0@y =MEM A DOS58> o DB8 D®20, =MEM A DQ<62> ao _L
20 B> =MEM A DQ<59> o DXB9 DQB3 o =MEM A DQ<63> D » =
o Vss VSS o
MEM A SA<O0> o SAO EVENT* o MEM EVENT A L 0T 30 45 45
PP3V3_S0 © VDDSPD SDAG SMBUS_PCH_DATA QB 17 75 26 30 32 42 47 48 63 58 "Factory" (top) slot
MEM A SA<1> o SAL SCLo SMBUS PCH CLK (T & 25 26 30 32 42 47 48 63 88
o VT VITo PPOV75 SO DDRVTT 67303 67
1
1 C2940 o941 I
T 5o 516- 0229
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CPU CHANNEL A DQS 0 -> DIMM A DQS 0 CPUCHANNELBDQso->D|NMBDQso
22020 MEMA DOB N<O> o — NEM A DQS N<O> 4, 2020 02 02 30 20 11 erm— — M B _DQS N<O> 4, 29 30 02
o2 20 28 nwwgm-‘ﬁ — MEM A DQS_P<O0> ., 2020 02 92 30 0 u MEM B_DQS_P<0> “TROE — I\/EMB DQS_P<0> 1, 5 50 o2
oz 20 20 11 MEM A DMVEO> _BASEETRE —  VEM A_DVKO> 11 20 20 52 52 30 20 11 MEM B_DMKO> VRREBASESTROE —  \VEM B_DM<O> 11 20 30 52
o n MEM A DO<7> MAREBASESTRUE — —\VEM A DO<7> 2 w11 MEM B_DQ<7> VARECBASESTRUE — —\EM B DQ<7> 0
wu MEMA DO6> PR — A_DO<6> 2 o 11 MEM B DO<6> VARE_BASESTROE — B_DQ<6> w
o MEM A DOS5> PR TR R — A_DQ<1> 2 o 1: MEM B_DO<5> WARE_BASESTROE — B_DQ<2> w0
02 1 M_D(LWTM — A_DQ<0> 2 « 1 MEM B_DQ<4> VARE_BASESTROE — B _DQ<4> %
o MEM_A_DQ<3> BASESTROE — A DQ2> . o u MEM B DQ<3> VARE_BASESTROE — B DO<3> .,
wu MEMA DO2>  VHEFETTRE — A DO<3> o 1. MEM B DO<2> BASESTRUE — B DO<1>
o u MEM A DQ<1> _BASESTRUE — A_DQ<5> 2o 1. MEM B_DO<1> VARE_BASESTRUE— B_DOQ<5> w0
wu MEMA DO0>  FEEPEE e — ADQ<A> ., o u MEM B_DQ<0> mﬂ“ = B DO<0> .,
CPUCHANNELAD@l->D|NMAD(§l CPUCHANNELBD@l->D|NMBD(§l
0 11 MLMM_ — =MEM A DQS N<1> ,, 0 11 MLMM_ — =MEM B DQS N<1> 4,
w1 MEM A DQS P<1> “TRE — —MEM A DQS_P<1> ., 1 MEM B DOS P<1> STRE—  _\EM B_DQS_P<1>
o u MEM A DiVK1> _BASESTRUE  — 2 » u MEM B _DMc1> —BASESTROE. —  —MEM B_DvK1> 0
o u MEM A DQ<15> VARE_BASESTROE — 2 » u MEM B DQ<15> VMAREBASESTRE — _\EM B_DO<15>
- @__A_MWE:BE;'M = 2 - meﬁ — =MEM B DQ<14> 4
- MWEBKSE=TRLE o 2 e 11 MEM B _DQ<13> | “TRE — -MEM B DQ<13>
0 ngmﬂwt — 2 oo n MEM B DO<12> VRRE_BASESTRIE —  _\FM B_DO<8> w
o MEM A DQ<11> BASESTRE —  _\VEM A_DQ<15> wu MEM B DOQ<11>  WARE BASEETROE = M B DO<11>
o 1 MEM_A_DQ<10> _BASE= = = 2o s 1» MEM B_DO<10> _BASE= — =MEM B DQ<10> .,
0 %ﬂ&t — =MEM A DQ<13> w2 n MEM B_DO<9> VRREBASESTRIE —  _\EM B_DO<12> 4
o u MEM A DO<8> e = =MEMADOxI2> o u MEM B_DO<8> mﬂx = =MEM B DQ<9>
CPU CHANNEL A DQS 2 -> DIMM A DQS 2 CPU CHANNEL B DQS 2 -> DIMM B DQS 2 =
w1 MEM A DOS N<2> _ — =MEM A DQ5_N<2> ,, w1 MEM B DOS N<2> _ — =MEM B DQ5_N<2> ,,
w21 MEM A DQS _P<2> —BASEETROE — —MEM A _DQS P<2> ,, 1 MEM B DOS_P<2> _BASESTROE —  —_VEM B_DOS_P<2> 50
o u MEM A _DMVK2> “TROE — 2 « un MEM B _DM<2> —BASESTROE. —  —MEM B_DMWK2> 0
o » MEM A_DQ<23> WRRE_BASESTRUE = 2 o MEM B DO<23>  VWEBASEETRUE = _\EM B DQ<23> .,
v MEM A _DO<22> _BASESTROE — 2 o2 1. MEM B 22>  WKEBASERTROE — M B 18>
I ngmﬂﬁ o 20 o 11 MEM B _DQ<21> | = — =MEM B DQ<20>
s MEM A DO<20> PR — = 2 MEM B DO<20>  MRRCBASESTROE — -
s MEMA DO<10> W o — 2 s MEM B DO<19> TR WEB"SE:;E = .
e 11 MEM A 18> _BASES = 2 1 MEM B_DQ<18> _BASE= = o
- ngm““ = - o u MEM B DO<17>  WAREBASESTROE — >
o 1o MEM A DO<16> BASESTROE — 2 o MEM B DO<16>  WREFSETRE — w
CPUCI—lANNELADQ83->D|NMADQ83 CPU CHANNEL B DQS 3 -> DIMM B DS 3
w1 MEM A DOS N<3> _ — =MEM A DQ5_N<3> ,, w1 MEM B DQOS N<3> _ — =MEM B DQ5_N<3> ,,
02 11 MEM A P<3> - :]RL‘::= M A P<3> . e 11 MEM B P<3> | =TRUE — M B P<3> 4
o 11 MEM_A_DMK3> _BASE= — =-MEM A DMk3> 2 o » MEM B_DMk3> _BASE= — =MEM B_DMk3>
2 1n MEM A 31> VREBASETRE — \EM A DQ<27> . @ MEM B DQ<31>  WREBASESTRE —  —\EM B DQ<27> 4
o2 1 MEMA > BRSETRE = S\VEM A_DO<26> - o MEM B DO<30>  WREFOETRE — —MEM B DO<26> 5
o 11 MEM A_DO<29> _BrsE — =MEM A DQ<25> » 1» MEM B_DO<29> BASE — =MEM B DO<24>
e 11 MEM A_DOQ<28> = TRE "= -MEM A DQ<24> _,, o MEM B _DO<28>  VWEBASESTRUE = _\EM B DOQ<30> .,
o u MEM A_DQ<27> a jx — =MEM A DQ<31> o » MEM B_DQ<27> mﬂx — =MEM B DQ<28>
e 11 MEM A_DQ<26> _BASES — DO<30> o 1n MEM B_DQ<26> _BASE= — DO<29>
s MEM A DO<25> PR — DO<28> ., w1 MEM B_DQ<25>  WAKE PASESTROE — DO<31> .,
o u MEM A_DQ<24> a ='$ = DO<29> w1 MEM B 24>  VAREBASES 'x — DQ<25>
CPUCHANNELADQS4->D|NMADQS4 CPU CHANNEL B DQS 4 - > DS 4
o 1n MEM A DQS_N< — A DS N<4> ,, o 1n MEM B DQS_N<4> — =MEM B DOS N<4> ., -
1 MEM A_DQS P<4> STRE — —NEM A_DQS_P<4> ,, o 1n MEM B_DQS_P<4> VREBASEETRE — —\FM B DQS P<4> 4
w11 MEM A _DVk4> TRE — -MEM A DMVK4> 2 w11 MEM B_DMK4> —DASES — =MEM B DM<4> w©
oz MWFBKS& :ﬁ = D=33> = o2 MEM B_DQ<39> mflﬁ = *
o n MEM_A_DQ<38> —EASES = DO<39> . 1 MEM B_DQ<38> —EASES — =MEM B DO<38>
02 29 20 11 er—mjﬁ — MEM A DO<37> 11 20 20 92 92 30 20 1 MEM B_DO<37> mjﬁ — MEM B DQ<37> 1120 20 02
o 11 MEM A_DQ<36> _BASE= — =MEM A DQ<38> s 1» MEM B_DO<36> _BASE= — =MEM B DQ<32>
= MEM A DQ35>  WREBOETRE — -MEM A DO<35> . o MEM B DO<35>  WREFOETRE — -MEM B DO<33> o,
wu MEM A DO<34>  PHREFETTRE = SMEM A DO<34> « u MEM B DO<34> TBASESTRE —  —MEM B DO<39> 4
o 11 MEM A_DOQ<33> BRSETRE — VEM A_DQ<32> . »n MEM B DO<33>  WREBASETRE 7 ohVEM B DO<37>
o 1w MEM A DO<32> BASETTRE — =NEM A DO<36> o o u MEM B_DO<32> m—'ﬁ — =MEM B DO<36>
CPUCHANNELADQSS->D|NMADQ85 CPU CHANNEL B DQS 5 -> DIMM B DS 5
o 1n MEM A DQOS N<5> _ — =MEM A DQ5_N<5> ,, e 1n MEM B DQOS N<5> _ — =MEM B DQ5_N<5> ,,
o M A P<5> - =TRE — _MEM A P<5> . o2 11 MEM B P<5> | =TRUE — M B P<5> 4
v MEM A DMWEB> = — =-MEM A DMk5> 2 o 1n MEM B_DMK5> _BASE= — =MEM B_DMk5> w0
o » MEM A_DQ<47> VRRE_EASESTROE = _\EM A DO<435 2 w1 MEM B DO<47>  WREBASEETRE = _\EM B DQ<47> o,
o Mm““ — =MEM A DQ<42> ., o MEM B DO<46>  WREFOETRE — —MEM B DO3>
w11 MEM A_DQ<45> BASEETRUE. —  —MEM A DOQ<45> w11 MEM B_DQ<45> _BASEETRIE. —  =MEM B_DO<45> 5,
- MWF—M“M — =MEM A DQ<44> w1 MEM B DO<44>  WREBASEETRE —  —\EM B DQ<41> o,
o MEM A DQuA3>  WREPOETRE — -MEM A DO7> o o MEM B DO<43>  WREFOETRE — —MEM B DO46> o
0 1 MWI:;BKSI:TM — =MEM A _DQ<46> 2 o211 MEM B_DQ<42> ] fTRUE — =NMEM B _DQ<42> -
= MEM A DO<Al>  WREBSETRE — =MEM A DO<A0> o Mm*“ — =MEM B_DOQ<44> o
" M_D(&WF—B&-TM — =MEM A DQ<41> _,, 2 11 MEM B_DQ<40> CBASESTRE —  —\EM B_DO<40> 4
CPUCI—lANNELADQse->D|NMADQS6 CPUCI—lANNELBDQse->D|NMBDQS6
w1 MEM A DOS N<6> _ — M A_DOS_N<6> w1 MEM B DOS N<6> — M B_DOS_N<6> ,,
w11 MEM A DQS_P<6> “TRE — NEM A_DQS_P<6> ., « 11 MEM B_DQS_P<6> STRUE — B_DOS_P<6> 4
w11 MEM A_DMK6> —BASESTRE. — —MEM A _DMVK6> e w211 MEM B_DMK6> _BASESTRE — B_DMk6> 0
o n MEM A _DO<55>  MWEBASESTRUE — _\EM A DO<49> ., o n MEM B_DO<55>  MWE PASESTRUE — B DO<50> .,
- %-;ﬁ — =MEM A DO<50> s MEM B DO54>  TREFSETRE — B_DQ<55> .
wuMEMA DQ<S3> oo o — =MEM A DQ<54> o2 n MEM B_DO<53> e = B DO<54>
o u MEM A_DQ<52> a TROE — =MEM A DOQ<53> ., w1 MEM B DO<52>  VAREBASESTROE — B DQ<53>
w1 MEM_A_DO<51> _BASESTRE —  —MVEM A_DO<55> 5, w1 MEM B DO<51>  WAKE BASEETROE — B DO<49> .,
o 1w MEM A DQ<50> BASESTRE " — —VEM A DO<51> wu MEM B DO<50>  WAREBASESTROE = B DO<51> o,
o 1» MEM_A_DQ<49> _BASEETRE. —  —VEM A_DQ<48> oo 1n MEM B_DQ<49>  VAKEBASEETROE — B DQ<48>
e 1 MEM A DOQ<48> BASEETRE. —  —MEM A _DO<52> e 1 MEM B DOQ<48> =TRUE — B DQ<52>
CPUCHANNELAD@?->D|NMAD(§7 CPUCHANNELBD@?->D|NMBD(§7
o 1n MEM A DQS_N< — M A_DOS_N<7> w1 MEM B DQS N<7> — M B_DOS_N<7> 4
» n MEM A_DQS P<7> =TRE— _NEM A DQS_P<7> ,, o u MEM B DQS P<7> MW BASESTRUE — B _DOS_P<7> 4
» u MEM A _DMNK7> STREE—  —MVEM A DMK7> 26 2w MEM B_DMK7> _BASESTRUE. — B _DMVk7> % SYNG. VAGTERCVAGTER SYNG. DATE=NAGTEN
» n MEM A DQ<63> VRE BASESTRIE = e A DQ<62> w1 MEM B_DO<63> MR BASESTRUE — B _DO<63> ., uminz n
» u MEM A_DO<62> TIRSETRE — S \VEM A DO<63> .. v MEM B DO<62>  WREBASETRE — B DO<62> ., DDR3 Byte/Bit Swaps
o211 MEM A _DOQ<61> _PASESTRE. —  =MEM A_DQ<56> o o211 MEM B DO<61> _BASESTREE. — B DQ<57> o olyg
o u MEM_A_DO<60> BASEETRE—  —MEM A_DO<61> . o u MEM B > REBRSETRE = VeV B > o <SCH_NUM>
o 1 MEM A_DO<59> BASETRIE —  —VEM A_DO<59> - 1 MEM B_DO<59> BASES — -MEM B DO<59> . Appl e Inc. v
wu MEM A DOSS8> TR R = MEM A DO<58> @ MEM B DOQ<58>  WARE BASE-TROE — w0 S <E4L ABEL>
1 MEM A 7> BASESTRE "= =\VEM A DQ<57> 1 1 MEM B 7> VRREBASETROE = w NOTI CE OF PROPRI ETARY PROPERTY:
02 1 MEM A DQ<56> — =TRE — —MVEM A_DO<60> 28 o2 1 MEM B _DQ<56> — ~ p— THE | NECRIATI ON CONTAI NED HEREI N | S THE
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Page Not es

Pover aliases required by this page:
- =PP1V5_SO_MEM B

- =PP1V5_S3_MEM B

- =PPOV75_SO_MEM VTT_B

- =PPSPD_SO_MEM B (2.5 - 3.3V)

Signal aliases required by this page
- =12C_SCDl MvB_SCL
- =12C_SODI MVB_SDA

BOM opti ons provided by this page:
(NONE)
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lC?;llOlC3111 103112 [1C3113 | 03114l03115 1 CBllGlC?;ll? 1C3118 |1 C3119 |2 C31204LC3121 1 C3122Ji03123
—— 0. 1UF AUF —— - 0. 1UF ——0.1UF ——0.1UF 1UF —4—0 = 0. 1UF
% S W o %o T %o T TE®. W T & i
CERM CERM 2 CERMm 2 CERM 2 CERM 2 &u 2 CERM 2 CERM 2 CERm 2 CERm 2 2 CERm 2 CERMm
402 402 402 402 402 402 402 402 402 402 402
— g —K y y y
BV e 1
603 60 =
22 PPOV75 S3 MEM VREFDQ B o
(o VDY VSSo-2
Rev o Vss Dt o =VEM B_DOsd> D >
MEM B CKE<0> ;: o CRED TRET 5 MEM B CKE<1> am e :NEM B _DQ<0> o D CRI TI CAL DB . =MEM B DQ<5> >
o VDD VDD o =MEM B DQ<1> o DQL vssc 2 VM B Do 1o
‘ NC ALS MVEM B A<15> 102 > 1120 02
MEM B BA<2> l\l(:)%—g B2 J3100 Al4g MEM B A<14> % 1 92 O VEM B DMk0> g DMVD J 3100 DQGUC 12 MEM B DQS P<0> %,1 20 02
81 VDD F-RT-BGA6 VDD g o vss FRUB&G yggo | 14
VEM B A<12> 83 | 5 A12/ BC* § s Allg MEM B A<11> e e 29¢ By =MEM B DO<2> o b2 & DB |16 =MEM B DQ<6> o
MEM B A<9> 85 o A9 % AT o MEM B A<7> e 2B =MEM B DQ<3> o b&s 8 % DY o 18 =MEM B DQ<7> >
87 | 5 vOD 8 VDD o o Vss B Vss o 20
MEM B A<8> 89 | S as o N ~66 MVEM B A<6> e 2By =MEM B DO<B> o DB \ ~  D2g | 22 =NEM B_DQ<12> &
MEM B _A<5> 91 0 A5 Ao MEM B A<4> Yo BRC 2B =MEM B DQ<9> o DX DQL34 24 =MEM B DQ<13> & »
93 | 5 voD g VDDo o Vss vss o 26
MEM B _A<3> 95 o A3 20 MEM B A<2> Yo BRG 29T =MEM B DQS N<1> o bQs1* DML 28 =MEM B Divk1> am
MEM B A<1> 97 oAl AOG MEM B A<0> e 2B =MEM B DQS P<1> o DasL RESET* o 30 MEM RESET L am e o
99 | 5 vob VDD g o Vss VsS o 32
MEM B CLK P<0> 101 | 5 cxo Kl MEM B CLK P<1> am e 20 (P =MEM B DO<10> o DQLo DQL4o| 34 =MEM B DQ<14> oo
MEM B CLK N<O> 108 | 5 cro* CK1* MEM B CLK N<1> am e e 20y =MEM B DO<11> o DALl D5 36 =MEM B DQ<15> &
105 | 5 voD VDD g o Vss Vss o 38
MEM B A<10> 107 o AL0/ AP BAlQ MEM B BA<1> e e Y =MEM B DQ<16> o DQ16 D@0 40 =MEM B DQ<20> o
MEM B BA<O> 109 o BAO RAS* o MEM B RAS L am e 2B =MEM B DQ<17> o bQi7 DR1g 42 =MEM B DQ<21> a0
1115 vop VDD o o Vss vss o 44
MEM B VE L 113 o VE S0* o MEM B CS L<0> e e Y =MEM B DQS N<2> o bQs2* DMV2 46 =MEM B Divk2> am
MEM B CAS L 115 o CAS* QDT0g MEM B ODT<0> e 2B =MEM B DQS P<2> o bas2 VsS o 48
117 | 5 voD VDD o o Vss D20 50 =MEM B DQ<22> ao >
MEM B _A<13> 119 o A13 T, MEM B _ODT<1> e 2B =MEM B DQ<18> o bQis D@34 52 =MEM B DQ<23> & »
MEM B CS L<1> 121 o S NC o 2B =MEM B DQ<19> o DAL VsS 54
123 | 5 voD VDD o o Vss D@8 56 =MEM B DQ<28> oo >
Ncgé_o TEST VREFCAG 29 @y =NEM B DO<24> o b4 D9 58 =MEM B _DQ<29> s >
1271 5 vss VSS g 2By =NEM B DO<25> o b@s VsS o} 60
2B =MEM B DQ<32> 129 o DB2 DQRB6 o =MEM B DQ<36> Ve % o Vss DQS3* 62 =MEM B DQS N<3> o
2B =MEM B DQ<33> 131 o D®B3 DRB7 o =MEM B DQ<37> Ve X 20 T =MEM B DIVK3> o DvB DQS3 64 =MEM B DQS P<3> o »
133 | 5 vss VSS o o Vss vss | 66
2B =MEM B DQS N<4> 135 o DQsa* DM 5 =MEM B DMVk4> g 2B =MEM B DQ<26> o b6 DQBO 68 =MEM B DQ<30> o
2B =MEM B DQS P<4> 137 o DQs4 VSS o 2B =MEM B DQ<27> o b7 DBl ;2 =MEM B DQ<31> & »
139 | 5 vss DEB8 G =MEM B DQ<38> oo o Vss VECPS
1Ery—MEM B DO<37> 141 | 5 posa DB, =MEM B _DQ<39> ao REY
29 By =MEM B DO<35> 143 | 5 pQBs VSS o
145 | 5 vss DQM4 o =MEM B DO<44> aD > 51650806
2B =MEM B DQ<40> 147 o D10 DQU5 =MEM B DQ<45> ao
2By =MEM B DO<41> 149 o D1 VSS
151 o Vss DQS5* =MEM B DQS N<5> o
20 > =MEM B DIVK5> 153 o DV6 DQS5 o =MEM B DQS P<5> o » L L
155 | 5 vss VSS o
2B =MEM B DQ<42> 157 o D2 D46 =MEM B DQ<46> o
2B =MEM B DQ<43> 159 o D43 DQA7 o =MEM B DQ<47> ao »
161 | 5 vss VSS o
2B =MEM B DQ<48> 163 o D8 DB20 =MEM B DQ<52> o
an =MEM B DQ<49> 165 o D49 DQB3 =MEM B DQ<53> D
167 | 5 vss VSS o
2B =MEM B DQS N<6> 169 o DQs6* DVB =MEM B DIVK6> ) #
20 By =NEM B DCS P<6> 171 | 5 pQse VSS o
173 o Vss DGB4 g =MEM B DQ<54> oo
2B =MEM B DQ<50> 175 o DBO DQB5 o =MEM B DQ<55> ao _ PPOV75 S3 MEM VREFCA B 32
29 (E—=MEM B_DO<51> 177 | 5 DGB1 VSS o
179 | 5 vss DQB0 =MEM B DOQ<60> e
2948y =MEM B DO<56> 181 | ~ pcB6 DQB1 o =MEM B DQ<61> Ve Y C3136
2T =MEM B DQ<57> 183 o DB7 VSS o 26%1UF
185 | 5 vss DQS7* ¢ =MEM B DOS N<7> ey 20 iov
» D =MEM B DMVK7> 187 o bw DQS7 =MEM B DQS P<7> ao > 402
189 | 5 vss VSS o
2B =MEM B DQ<58> 191 o D3B8 DQB2 =MEM B DQ<62> o
29 (B =MEM B _DO<59> 193 o D& D3 =MEM B DQ<63> ao »
195 | 5 vss VSS o
VEM B_SA<0> 197 | 5 smo EVENT* o VEM EVENT A L [OOT 20 45 40
199 | ~ vppsPD SDAG. SMBUS_PCH DATA B 37 25 26 28 32 42 47 48 53 58 “Expansi on" (bottom sl ot
VEM B SA<1> 201 | 5 sa1 SCLo. SMBUS PCH CLK () 47 25 26 28 32 42 47 45 63 58
203 | 5 vIT VIT o PPOV75_SO DDRVIT 672831 07
MG PINS
'R3141 205 | 5TWTG PIN MG PING
10K 207 | 5 MIG PIN MIG PIN o
i 299 Lo MIG PIN  MIG PING NG VASTERCVASTER
oMent  memto DDR3 SO DI M Connect or_B
51650806 d} Appl e I nc.
SPD ADDR=0xA4( V\R) / OxA5( RD) o
NOTI CE OF PROPRI ETARY PROPERTY:
-4 'PI'HE | NFORMATI ON_CONTAI NED }-EREI NIS THE
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8 7 6 5 4 3 2 1
The circuit bel ow handl es CPU and VTT power during S0->S3->S0 transitions, as well
as isolating the CPU s SM DRAVMRST# out put fromthe SO DI MV when necessary.
| SOLATE_ CPU_ MEM L GPI O state during S3<->S0O transitions detern nes behavi or of signals.
D WHEN HIGH: CPU 1.5V remains powered in S3, VIT follows SO rails, MEMRESET L not isol ated.
WHEN LOW CPU 1.5V follows SO rails, VIT ensures clean CKE transition, MEM RESET_L i sol at ed.
P1V5CPU_EN = (I SOLATE_CPU MEM L + PM SLP_S3_L) * PMSLP_S4_L 1V5 SO "PGEOOD' for CPU
MEWTT _EN = (I SOLATE_ CPU MEM L + PLT_RST_L) * PM SLP_S3 L
MEM RESET_L = ! | SOLATE_CPU MEM L + CPU_MEM RESET_L w 2r o 00017y s PP3V3_S5
73 72 40 a5 43 10 PRy PM SLP_S4 L PM_MEM PWRGD pul | -up to CPU VTT rail is on CPU page
CPUMEM_SO
1R3205 0073 72 42 16 13 7 o PP1V5_S3RS0 PM_MVEM_PWRGD 01001
10K *R3222
%‘isw 10K
Lab2tF ifisw CRI TI CAL |6
| P1VECPU EN o - R3220" 2402 > | @220
5053 50 45 30 55 34 33 35,29 17,07 5, PP3V3_S3 CPUMEM SO 27.4K ||— DVB5300UV
CPUVEM SO 05 |0l W PM MEM PWRGD L 2|c |
R3201* SSM5N1 FSOEQSFQI;Z—I kn 402, 1
1-01%\0?\7 H 3 CRI Tl CAL
R Jerst, PIVE 50 Divy s f~) §B2ED) :
P1V5CPU_EN L %4 SOT-563
= NO_STUFF
CPUVEM SO = CPUMEM SO R3221'
B200 |0k :lo, | GB208 KL ogire-L
C SSMBN15FEAPE MBNL5FEAPE 1 18% T
sorses | Kh > | Sorses LeLen 2 2
— — 402, 402
slg¥s 7 1S Xl
25 20 [T | SOLATE CPU MEM L 4 PMSLP S3_L Qs 16 45 73 5 =
CPUMEM_SO
= 'R3210
10K
5%16'\év
2 2"
NVEMV EN
orfbe o1 50 56 54 46 44 43 42 33 g1 7 o _PPSV_S3 —  — @@
e CPUVEM SO | NEM/TT CI an‘p
CPLVEM S0 CPUVEM S0 soven ) |12 Ensures CKE signals are held lowin S3
R3215 R3202 sorse3 | Kh
10%50 10%50 1
1 1
M:zb}zé/z Mib}z@; 2[c¥ sk o7 50 257 s PPOV75_SO_DDRVIT
MEMVTT _EN L
CPUMEM SO ODL'%%MS% |2<6 33| %S%VEM‘ ggm g:: ng\e/\‘gr @0. 75V
215 SSMBEN15FEAPE MVBN15FEAPE
SSMBN15FEAPE sorses | Kh > | Sorses
SOT563 s — t—
B 2 e . s g s 67 6 01 56 50 54 45 44 42 42 33 31 7 ¢ _PPSV_S3 ODU%?%E?% ols
o3BT |o PLT_RESET_L 10 27 40 PN ssveNLEFEAPE |
Tl bl 2oL 3 |
= lllgW ™
6%, 2[6" sk
ODUNEI\]/I__SSO PP1V5_S3 6728 30 67 72 VITCLAMP EN
SSVBN15FEAPE CPUNE% ols NO STUFF
MEMRESET_1SQL_LS5V L« soTs63 sstngéEAPE = C3251 :
X sorse3 | K 0.001F ——
* 3 c2fm 2
1o M RESET L M RESET_L o] T&Te 20 2 * 402
= ~TRUE 5 - 5[G7 SfZ
CPUMEM_S3 o o > NVEM/IT_EN
R3217 s
1 2
1/510/60W
Mios"
Step | | SOLATE_CPU MEM L | PLT_RESET L | PM SLP_S3_L | PM SLP_S4_L | CPU_MEM RESET_L MEM _RESET_L MEMWTT_EN [P1V5CPU_EN
0 1 1 1 1 1 CPU_MEM RESET_ 1 1
1 o] 1 1 1 1 1 1 1
to = 0 0 1 1 1 1 0 1
3 0 0 0 1 X 1 0 )
A 83 4 0 0 1 1 X 1 0 1 SYN(%I IIVLAESTE%K17 REF SYNC DATE=06/ 15/ 200
5 0 1 1 1 0 (*) 1 1 1
to ¢ o ! ! ! 0 ! ! ! CPU Menory S3 Support
7 1 1 1 1 1 CPU_MEM RESET_L 1 1 T
SO . MEMLRESET_ d} Appl e I nc. <SCH_Num-|'D
(*) CPU_MEM RESET_L asserts due to |oss of PMMEM PWRGD, nust wait for software to clear before deasserting | SOLATE_CPU MEM L GPlI O ® <E4L ABEL>
. . . NOTI CE OF PROPRI ETARY PROPERTY: T —
NOTE: In the event of a S3->S5 transition | SOLATE_ CPU MEML will still be asserted on next S5->S0 THE | NFORUATL O CONTAI NED LEREIN 1S THE | <BRANCH>
transition. Rails will power-up as if from S3, but I\/EM__RESEI'_L will not properly assert. Sof t war e T e o e o e e 32 OF 132
must deassert | SOLATE CPU MEM L and then generate a valid reset cycle on CPU_MEM RESET L. T T e S 1T I wioLe Or parr [ —
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NOTE: Must not enable npre than two SO DI MM nar gi ni ng
buffers at once or VRef source nmay be overl oaded.
0 4 50 35 5,53,9,29,11.07 3, PPSV3_S3
VREFNMRGN
v T
R3318 o7 +o EEVITDDR_S3 R32§(93 PLACE_NEAR=J2900. 1: 2. 541
= = 12, mm
SHRL,  ppavs s3 vererMren pac . 10mA max | oad L 2
R T NG
=3 1 1 VREFNRGN
02 220 — =9 IUF" | criTIcAL C33031 o (BRI A x
V2 2 VREFMRGN 0. 14— | 224 D
0% g U3300 gy 2 AL VREFMRGN_DQ SODI M BUE | 133 »
VDD
o348 47 12 32 30 2 20 35 37 (D SMBUS PCH CLK fsc veop VOUTAlL VREFMRGN_SODI MVA_DQ wl, . ™ %,{:11;‘9 PLACE_NEAR=R3303. 2: 1mm
o3 18 47 42 32 30 28 20 53 1@y SVBUS PCH DATA Tsoa N voursl2 VREFMRGN_SODI MVB_DQ 40
90 ﬁ vourd4 VREFIVRGN_SODI MVB_CA
Addr =0x98( WR) / 0x99( RD) 10[p1 g vouros VREFMRGN _MEMVREG FBVREF L VREFMRGN
NOTE: MEMVREG and FRAMEBUF shar e _ R3305 .
30 a DAC out put, cannot enable VREFMRGN 1,200 5 PLACE NEAR=13100.1: 2. 54mm
both at the sane tine! 1R3301
100K
1/ 16W VREE 30
-y B u
VA
MT 1 a VREFMRGN DQ_SODI MVB_BUF
RS?—%%TQ = o & 1, PLACE_NEAR=R3305. 2: 1mm
1 2 __PP3V3 S3 VREFMRGN CTRL + Vv Mia 4
. . mm
NE PR WBHED: £ R VREFVRGN CRI Tl CAL
02 C33021 < VREFMRGN VREFMRGN
0. 1% — Ve 1\|%E5('\;RZG\I R%ggg
\/’;_ uU3301 1 5 PLACE_NEAR=J2900. 126: 2. 54nm
ik PCA9557 100K
ooy P& wne iftow
3ln0 P17 VREEMRGN_DQ_SODI MVA_EN 2102 VREEM VREE PPOV75_S3_IVEM VREFCA A
Addr =0x30( WR) / 0x31( RD) 4|1 P20 VREFMRGN DQ _SODI MVB_EN SR NG &éﬁgﬁ?‘ TEED: C
5|a2 p3 10 VREFMRGN CA SODI MVA_EN = ci% — RN :
pq 11 VREFMRGN CA SODI MVB_EN 4023 AL VREFMRGN _CA_SODI MVA_BUF
ps| 12 VREEMRGN MEMVREG EN A3 79 11/§ PLACE_NEAR=R3309. 2: 1nm
62 0 47 42 32 30 20 26 35 37 Ty SVBUS PCH CLK tlsoL P 13 VREFMRGN FRAMEBUFE_EN + v MZ&W
6 a5 47 42 32 50 20 20 35 17qE SVBUS_PCH_DATA 2|spa VA
THRM RESET*[5 15 VREFNMRGN
PAD G R3311
~ o) = 1 200 , PLACE_NEAR=J3100.126: 2. 54mm
VREFNMRGN
L *R3307
= A i REEMRON 2
.+ [y PCA9S57D,_RESET_L Viow \_Q _\Vl\&g'zqsg
RST* on 'platformreset’ so that system 2402 cl VREFMRGN CA_SODI MVB_BUF
wat chdog wi | | di sabl e mar gi ni ng. al, < M:ll/g,\g\/ PLACE_NEAR=R3311.2: 1mm
NOTE: Margining will be disabled across all = hos
soft-resets and sl eep/ wake cycl es.
Required zero ohmresistors when no VREF margining circuit stuffed 1\(%'55('\;%6\‘
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON 100K VREEMRGN
116S0004 2 RES, MIL FI LM 0, 5% 0402, SM LF R3303, R3305 CRITICAL | VREFMRGN_NOT %;‘EEV VREFNMRGN
2
116S0004 2 RES, ML FI LM 0, 5% 0402, SM LF R3309, R3311 CRI TI CAL VREFMRGN_NOT VREE BUE R2323é]-|€1 REG EB B
MVRE( 1 A DRI 67
= M:ll/w PLACE_NEAR=R7320. 2: 1nm o>
hob™
Page Not es VREFNRQN
VREFMRGN R3316
Power aliases required by this page: 1R3313 49.9
- =PP3V3_S3_VREFMRGN 100K LANNE PLiEUNE';BR:QQE’OREFm? v oo SR
- =PPVTT_S3_DDR_BUF ALY ?g}é’ — e
Signal aliases required by this page: 202 VREFIVRGN FRAVEBUF_BUF VRE4F(|)\/RG\| |
- =1 2C_VREFDACS_SCL = Za
- =1 2C_VREFDACS_SDA = + Vv R?g3%7
- =1 2C_PCA9557D_SCL 12 _GPU FB B VREF_ DIV oo
- =1 2C_PCA9557D_SDA M:ll/é")}é" PLACE_NEAR=R0901. 2: 1nm
BOM options provided by this page: VREFMRGN 40
VREFMRGN - Stuffs VREF Margining 1R3315
Circuitry. 100K
VREFMRGN_NOT - Bypasses VREF Mar gi ni ng E’Z’izﬁ\év
Crcuitry. 2402
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) Ol VSIS WA= SYNC DATE 001/ 200
DAC Channel : A B C C D D FSB/ DDR3/ FRAMEBUF Vr ef Mar gi ni n|g
PCA9557D Pi n: 1 2 3 4 5 6 d} Appl e Inc <SCH_NuUMm=| D
Nom nal val ue 0. 75V (DAC. Ox3A 1.5V (DAC. 0Ox3A 1.267V (DAC. 0x8B ®
: <E4LABEL>
Mar gi ned target: 0. 300V - 1.200V (+/- 450nV) 1.998V - 1.002V (+/- 498nV) 1. 056V - 1.442V (+/- 180nvV) NOTI CE OF PROPRI ETARY PROPERTY:
DAC r ange: 0. 000V - 1.501V (0x00 - 0x74) 0. 000V - 1.501V (0x00 - 0x74) 0. 000V - 3.300V (0x00 - OxFF) o5 E@g@h%gﬁ@j?ﬁ&éﬁg%%ﬁﬂm
VRef current: +3.4mA - -3.4mA (- = sourced) +33uA - -33UA (- = sourced) +6. OmA - -5.0mA (- = sourced) || TO M NTAIN TH S DOCUMENT | N 0N DENGE 33 OF 132
DAC step size: 7.69nV / step @ out put 8.59nV / step @ out put 1.51nV / step @ out put 11 NOT TO REVEAL CR PUBLISH I T IN WHCLE CR PART




AP EN 2073
3V S3 WAN FET D
2 1 (O AP _CLKREQ L MOSFET TPCP8102
CHANNEL P- TYPE
5,2| @B401
SSMBNL5FEAPE RDS( ON) 20-30 MOHM @. 5V
-‘>| SOT563
— y LOADI NG 0.727 A (EDP)
o3
nEKEE
s AP_CLKREQ Q L %ESCSL
727 MA PEAK 15556367 ML RS DTS %
PLACEMENT NOTE=Pl ace close to J3401 606 MA NOM NAL NMAX FERR—Ll%é— éﬂ\/l- 3A: - XWV\B4 B2 ebeSm s s il @ [ S—
s s PCl E_AP_R2D_P G343 s PP3V3_W.AN PP3V3_WL.AN_F sm ~ 0 [
=T e PCLE_AP_R2D C P (7 o — 1 27 e . O © TS T PP3V3_S3 e u ey
" N TRE worr $oa i 2
2as PCIE AP_R2D N wq/ln H ZIEan;:i:;/ 16V _XSR 402 PCIE AP_R2D C Nm17 o N_NEGK_W DTHEO. PP3V3_W.AN R ) —0 B
3430 C3422 1 c3421 * 1 C3420 N C3451 1 R3451
51650582 PLACEMENT_NOTE=Pl ace close to J3401 0. 1uf 0.1uF —— —— 10 0.033LF —— 5%
v, v, , 10V v, rasw
CRITI 6,‘AL 5 5 5 3450 B R3450 ).%
PCIE AP D2R F 617 o = : 33K
%é (}3 @ PLACEMENT_NOTE4PI| ace cl ose tjo J3401. _ PLACEMENT_NOTE=P| ace cl ose to Q8450. 1 I 2 P3V3W.AN SS 1 2 PM W.AN EN L 2 73
500513502 = Al RPORT 1 i =
32 O 31 POE AP D2R Nemn §) 90-GHv. 100 PLACEMENT_NOTEZPI ace cl ose to QB450 %§§ Mooz
o[ 4 Y Y Y2 PClE_CLKI0OM AP_P am
- oo2 - w s PCI E_CLK100M AP_CONN_P I f—
-—loo |- 2 POLE CLKIOOM AP CONN N 1 (Y'Y Y2 PClE CLKI00M AP_N am o
= 10 O O 9 PLACEMENT_NOTE=P| ace cl ose to J3401.
2[°% [ *
NCXp 70 O 1o—@=
NGS5t o L3493
18 T 90 GAMCRI TI CAL
0 o - RN .
20 00 19 4 3 PLACE_NEAR=J3401. 21: 2. 5AWSB BT P
22] 5 o2l — s s CONN USB2 BT P /D %
241 5 23 — 0 o CONN_USB2_BT_N —
26[ 0 25 - LYY YLz USB_ BT Ny 2o
28 00 27 PP3V3_S3_BT_ F PLACEMENT_NOTE=P| ace cl ose to J3401
3015 o428 W NRESCWBHTES: 3 ™ I L3406
1
34~ 33 ot Lz 1 PP3V3_S3 8,78 37 29 34,92 99 94 95 36 40 50 53 54
% 2 i FERR- 120- OHM 1. 5A
CERM 0402- LF
402 PLACEMENT_NOTE=PLACE L3406 NEAR J3401.
PLACEMENT_NOTE=PLACE C3432 NEAR 13401
RC (R3453 AND C3453) VALUE | S CHOSEN TO MEET THE 100 MS DELAY REQUI REMENT BETWEEN
3.3 WLAN POVER GETTI NG STABLE AND Al RPORT CARD COM NG OUT OF RESET
PP3V3_WAN F -
1 PP3V3_S3 §.7.8 17 33 9,52 55 34 38 56 45 50 53 50 ‘ra453
PCl E WAKE L o ¢ e 27 110K
0
74LVCL 5 02
SOT353- 1
TS s =2 2 WAN SMT BUE G R3{55
s AP_RESET CONN L 4 (U3401 ~C VEAN SMT RC 1A A2 VLAN SMT DI SCHRG
[ 3l 1 178w
518S0767 ’ T NCC3453 : ‘R3454 o =2 gsaégilsFEAPE
CRI Tl CAL AP_RESET L am E—— S NOSTUFF sorses
% 6w
J3402 e 2 v
819C1>: BFLTS('S)&— K281 202 2 402
P 1 1S V¥ gs
8
PM WAN EN L 35 73
ol = s PP5V_S3_ ALSCAMERA F M . =
5 A o a5 48 5 o7 - (3
P R VY N —- EREFWEITES 2 275 A peak L
o CED © 45 40 04 o7 206 mA nomi nal max
o 3 s s USB_CAMERA CONN _P ALS L3408 PLACEMENT_NOTE=Pl ace cl ose to J3402
o2 23 USB CAMERA CONN N FERR- 120- OHM 1. 5A
o2t 2 1 PP5V_S3 6.7 31 42 43 44 46 54 56 58 61 66 67 72 S IERCKIS VIR =S TR oLe
0402- 82 101 TILE
5. ] wne  CAVMERA o X16/ ALS/ CAVERA CONNECTOR
L3497 1 £3452 e
Bpons  PLACE_NEAR=J3402. 6: 2. 54MM 0. uF SCH_NUM>
AEONE -y Appl e Inc. =
4 4 (Y'Y Y3 USB CAMERA_P o 355 S
NOTI CE OF PROPRI ETARY PROPERTY:
1 Y Y 2 USB_CAMERA N o = THE | NEGRVATI ON_CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY OF APPLE COVPUTER, | NC.
PLACEMENT_NOTE=PI ace cl ose to J3402 THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 34 OF 132
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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Caesar

| V Support

BCIVB7765

0
o7y SDCONN_DATA<0> R3550 :A 565 S o I o =(o - B
Q137 o7y SDCONN_DATA<1> R3551 o S - o o R
ct%%ss i
o 10 50 55 33,5 3.30,07.07 3, PP3V3_S3 R3511 BYPASSEUS500. A3pAGSSUTBbo. 26. 27.5 > SDCONN DATA<2>  R3552 0 SD D<2> ..
I TRT e 6 ed S 1 2 PP3V3_S3_CARDREADER DVDD BYPASSSUS500. 35: 34: 5 mm ct%y%s 5% ITI8W W-TF 402
% NECR W BTH=0. 2 GL137 GL137 GL137 GL137 v7q@>—SDCONN_DATA<3> R3553 o § SD D<3> ..
NE U AGESS. 3V 500 1 C3501 |+ C3502 [+ C3503 % ITIOW WE-TE 402
402 ) 2% e (i)%lUF e (i)%lUF e (i)%lUF o qa>—SDCONN_DATA<4. . 7> — SD D<4. . 7> 6
= MAKE BASE=TRUE
GL137 X5R 2 el 2 el 2 el R3554 BCMb7765
L3500 603 o o o o D SDCONN_CLK 0 1 2 SD CLK o 34
0. 22UH BC'%WGS 5% I7T6W M--TF 402
08051 1 s ¢oom—SDOONN_CVD R3556 0 2 D ) .
! BYPASS=UB500. & 5,5 ., . 57 3 o m—oR VP — WEIQFBV%E ROE © ¥
PP3V3_S3 CARDREADER AVDD S7US500. 11:12:5 mm Sb D L Sb oD L
GL137 GL137 GL137 57 3 5 (M) = VARE BASE=TRE ° ™ *'
VO TAGES3, 8V CB]‘_E)OJU% 1 1 8:31%94 1 8:31%98 BCMVB7765
o BT TL A T Ao s s s 10 PP3VE SO0 R3555
e ;r 2 oo 2 oo AL PR Ry s 0,
5%
1/10W
VEos"
= Keep this net short! PP3V3 SW SD PVR
BYPASS=U3500, PRAE 23 A LR VoRTAS Ly =0 CRI Tl CAL
_ Ces - ROREA X KW
é%%%%l 2t — 35071 |:C3m0s FES05  WEEETAC 13500
TR G137 2.2 — — 0, 1UF Max Current = 250 mA | SD- CARD- K19- K24
7y o| o7 988 o R3512!  &xf o[ |- @ ey s
G 2 ST iok &5 a0 2102 L] vss
GL137 NO STUFF 25 & 8 1 18W 45 |vss
R3507'| [*R3508 = g 5z Wb, .. SD QK 90| ax
10K 10K U3500 = s s SD_CNVD 15| ow
1/ 18w 1/ 16W 03 36 a@%’\“w GL137A po| 40 316 SD_D<0> 16 | oato
Va5, 52tF 033 0 B RD_P 8 Jop LoFP D1 43*3 . SD D<1> 4 5 |oat1
’ .o SD D<2> 9
137_GPI 48 02 2 o | pat2
G o Tl CRUTICAL o3y 22 . SO D3> 9 | corowrs
NO STUFF GL137 N8 lemr s @a1s7 D=5 oD D=5~ 0 | baT4
R3509" ['R3510 o " O | DATS
0K NC3E2 sk pe| 32 26 SD D<6> 14 J | pate
% 20 |cs 7| 38 216 SD_D<7> 13 | pat7
1/ 16W 1/15w NCXT 14 o
LR NCXZTEO Lo anl 3 Sb aK R O | caro_peETECT_sw
IC: (P (1PD) sp_wel 3 3730 6 SD WP T O | CARD_DETECT_GND
GL137_CLKI2M X1 13 [x1 (1PD) sb_cvp| 41 ! O | VR TE_PROTECT_SwW
L NO STUFF G137 CLKI2M X2 = 14 Ixp 1Py P 2 @137 PDMD o | voo
R3503 GL137 RREFE 10 |prer (1PY sp_coz| 23 2 aae SD CD L 11 5 |SHD PIN
) ) 1 NO STUFF %45’36 19 5 [SHLD_PIN
\ GL137_TESTMOD 17 |testMp (1 PD) (P Xzf)cgéﬁx NC R35l3l 0 4 95 |sHD_PIN
1716w GL137 GL137 18 . | a2k 1 2 29 5 [SHLD_PIN
a1a7 b R3506') |'R3502 GLi3r RESEL L EXTRSTZ* (1PU) (1PD) XD VEZLZH NC uadl VMV o sTURF ]
CRI T CAL 718 3513 - D oreageNe Vo5, W2 OF 1 C3515 =
’%1%\9 1/16W 0. 1UF ( ) XD —xNC -_— l‘EQ\IPF 516- 0225
12. 000N 100PPM AN 25 (1PY veLI NS 24 e 1 2 3y
o oy (1PD) M5_BS §;<NC P
8X4. 5X1. 4 SW PDMOD: POWER DOWN MODES L
83%31 &15312 1 = ——D—— NC = DI SABLE ( DEFAULT)
3PF 33PF = olols| ofxls 10K LOW = PONER SAVI NG MODE ENABLE
_1”2_1_1' |2_ @137 10K HI GH = REMOTE WAKE UP ENABLE
50 500
50V = B8OV 5 D3 1
o3 o3 SSI\/BNl?éEAPE '; =
1
"
5(G” Sl
2 20— SDCARD_RESET SDCARD_PLT_RST
G137 o
6
SSI\/BNl?SEAP ';
=
e
2[G7 STy
2 > SDCARD PLT RST L 1

SYNC MASTER=T27 REF SYNC

DATE=08] 26/ 2009

TTILE

SecureDi gital

d} Appl e I nc.
®
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8 7 6 5 4 3 2 1

53 50 48 30 35 34 33 32,31 20 17.8,7 ¢ | PP3V3_S3
USB I IUB- 1 R38O
a1 2723 21 20 19 18 17 7 6 PP3V3_S5 1 2
08%68%63074%3%1768 & \
1/ 1§¥V
403 1R3641
10K
R3642! TLF] 256w
100K 1 1 JbatF
5% 1
1/16W —_—
bk, 2 }}M USB_HUB_RESET
6 USB HUB RESET L
D FERR 12008%4 1. 54 1 6 "
33 32 31 m%’% 325 PP3V3_S3 1 Y L2 . PPUSB HUB1 VDDPLL3V3 = D
55%3%85%40 %0 36 - (ﬁ 40
groz ol PAEED, 2 pavasy EN R 2\l 08w x- ¢ E B3 %w x o
Q80 I GRR7 : 38 | }%9 p-PP3V3_S3 RAEEEE AL EEEL Si> ARt S Ssed T
o - _— 1
5" 2 3 T l 625 |: (3626 | (3639 : 63840 ‘
* o — Yaw % —= 0 47UF
CERM g CERM |2 CRRM —F M 2 EZOE%;\/A X5R
1 18 6 i
e éﬁ, FERR- 1'2% a-%/r 1. 5A M NKERR-W BFHES: 4M = =
3 VOLTAGE=3. 3V PPUSB HUR1 VDDA3V3
0402 PPUSB HUB1 VDD1V8
§42 ! @é3 L ERG44 11 (BRAS |1 (306 |1 367 -
ik 8 w "l o 13630
2 F Bé 2 X ECCERM ¥CERM T - CERM
%
. 2 E{’
= 4
D3600
5350 48 36 35 34 33 32 31 20 17 8.7 &, PP3V3_S3 v v 25 10 USB HUB SOFT RESET L 2 m 1
NOSTUFF w|QA2[ B 9 & I I - BAT54XV2T1
C CRI TI CAL R3697: oe) N‘é“RgEND—l — I
VDDA33 7§ @& § § [
Y3600 10K 4 § S 5 3
24. 000M 60PPM 16PF B § g §
CRITI CAL IEI CRI TI CAL Pt > > >
5X3. 2X1. 4- SM 20 LBGOO
035581% R3gO1 360
USX2061
% USB_HUBL_TEST 11 |test O T USEONL_DM PRT_O sml 1 USB CAVERA N cpmy s Camer a
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BCMb7765 SR pins are internal 1.2V sw tching regul ator.
If unused: Ckay to float all 4 pins. (Broadcom not so sure now)
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Page Not es

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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96 a1 F TPAN B8 [TPAON TN
o ats NC_FW)_TPAP A8 |rpaop
95541 10 FW PORT1_TPA N B5 IrpAlN NT-4 (1 PU) TCK $ 1I\—KP: EV\633 $D|
% 11 10 FW PORT1_TPA_P A5 Jrpacp TEST CONTROLLER NT-3 (LPOTO TP EVe43 DO ; PP3V3_FW EWPHY ¢ /20 «0
e NC_FW2_TPAN B3 [rpazn b v TP_FW643_TNS
ae NC_FV2_TPAP A3 |rpazp 1304 PHY NT-1 (1PU) THE) - FW643_LDO
o6 a1 6 NC FW_TPBN B9 [rPBON -2 (IPY TRST*pNL o, FWE43 TRST L R4165'| ['‘R4166
96 41 6 NC FW_TPBP A9_ITPBOP 10§ 10(/)
96 41 AOEMTPEHN M:lﬁg} E/glﬁ'\év
96 41 4 FW PORT1_TPB P A6 1 1
@ oD oy N10 (1PD) WAKE LS g FV643 VAKEL gy 02| o402
« _PPVP_FW CPS W Toop v e P01 - YR I s reacr REGOLT| DI3 g, FV643 REGCIL
"o PONER MANAGEMVENT VAUX_DETECT| EL1 - FW643_VAUX DETECT
R4160* a E TPBIL A B7 [TPBI ASO NT- 12 (IPD)/VAUX7D| SABLE| D2 TP_FWs43_VAl ENABLE
200K woggy FWPL TPBIAS g g G ITPeiASL NT- 15— (oD CLKREQN| L2 FW CLKREQ PHY L a0 1R4164
M:_lsg\‘} wo@yNC FVW2 TPBIAS g A2 ITPBIAS2 10K
PLACE_NEAR=U4100 BlO‘;nT\‘I V643 RO BLL o %;E\é’
- — N - 2
FW643_TPCPS P10 [TPCPS NT-16 (1PD) SO FCLK| @ TP_FW43_SCl FCLK J
K1 -~ SAF NT- 14 (| PD) SCI FDAI N|_GL TP_FWs43_SCl FDAI N 1
G120 R415 e ey NDREE g NAD_TREE NT-OUT NT-17 SO FocUT| ML g TP FW643 SOl FDOUT =
—}2 FW CLK24P576M XO 1 AAA 2 FW CLK24P576M XO R o F13 lxo NOTE: NT-xx notes show NT-15 (1PD) SOIFMC| P2 g TP FW643 SCIEMC
A CRI TI CAL 110@!1 FW CLK24P576M XI -3 lx o NAND tree order.
\/ 2
Y, Y4150 b s
2 NOG 24 576ME o2 R4161}| |'R4170 BN YO S TR SERI AL EEPROM N7 sa M2 g g FV643 SCL
c4151 ¢ SM 3. 2X2. 5MI 294K 191 L EVRSS_OWL g~ (SM (IPD) CONTROLLER NT-6 SoAl Mg o TP F\W643 SDA
5 5PR o 1A% % TP_FWs43 MODE A g 92 lvoDE A (IPD) NT-18
T2 YAy %}E}é’ TP_FW643_CE o123 lcE (1PD)
éJ : 402, 2402 TP FW643 FWs20 L D124FW620* (1 PU) M SCELLANEQUS
<‘} TP_FW543_JASI _EN DL |jASI _EN(IPD) NT-11
%Fgm + NC _FW543_ AVREG -A10 avReG CH P RESET NT-5 PERST'HM g FWRESET L am
= TP_FWs43_VBUFE HI3 lvBUF
FW43 PU RST L - KI3JFWRESET* (1P NT-8 'R4163
1 TP_EV64 L 312 loor cri_vio 10K
R447%2K 1C4162 NCx213 [ocR CTL V12 (Reserved) %gﬂé"
Milgoﬁ} g;g "3 - VSS VREG_VSS 2
40 2 X5R %EBBSEEIEEEEES6888§§EEE§§EQS§Q’QEQZ§S 3 L
[a] w - X - -
= = SYNC VAGTER-KIO M B SYNC_DATE=05/ 207 2009
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Fadge NOlU esS

Power aliases required by this page:

- =PPBUS_S5_FWPVRSW (syst em supply for bus power)

3.3V FWFET

- PP3VE_FW LATEVG ACTIVE |(max) = 1.7A (850)
- =PPVP_FW SUWMNCDE (power passthru summation node)
(S:m; aliases required by this page «?g?g?gégfgiggéé;?5;PP3V3 = U42%1
C4201 : TPS22924]
BOM opti ons provi ded by this page 1 —— A2 csP AL PP3V3_FW FWPHY ¢ 7 36 a0 a1
& \32 B2 [ )VIN  vout([ BL
402 CRI Tl CAL
w020 FW PWR_EN e
(ans N o
PP3V3_FW FWPHY -
FWPLUG DET L 2040 =
Ra277: ‘RA276 1. 05V FW FET
100K 1 35, PP1VO5_S0
N{tlg Taow S Y 202
402, 2402 C4202 1 TPS22924
3 CRI TI CAL 1UF —— 2 P AL PP1VO_FW FWPHY , ; 5 40
276 glg \’\74’;_ B2|)VN  vour([e1__ ]
SOT-55633mUV 402 CRI Tl CAL L
< lon
4 ap P1VO_RESET_GATE
g R4283
0K, pLT RESET L ame s
1 + FW CLKREQ L 17 25 116w
CRITICAL |6 Mios"
261 .0 o (4299
- DVB53DOWV
% 5 (T FW543_WAK SSNBN]'%ZLETAJZ:;E '; ale ||<_ SOT- 563
o] { FW RESET_L o -
0
s5[G7 stz
1 S
1
PP1VO5_FW PGOODY FW RESET_L
= w5 (- EW CLKREQ PHY_ L % FW CLKREO PHY L =
FireWre Port Power Switch
CRI Tl CAL
260 CRI Tl CAL CRI TI.CAL
%9407 F4260 D4260
SO - HF 1. 1A 24V B
8 PPBUS FW F! WE 1 2 PPBUS_FW E! W D 1 N2 PPVP FW
5 52 70 09 67 o0 05 45 7 g PPBUS_GBH a7 N RN WRTHEQ- 5 mm NRENEWRTES 35, LT
8o { _{ 6 VCLTAG%:‘tIZ. 6v M NI SMDC110H24  VOLTAGE=12. 6V CRS08- 1. 5A- 30V
1R4260 1 5
AT 0612169
R4262* AT 1B~ A
10K % 2402 % 5
H:lg\é\/ FWPWR _EN L
402
SOTYSe PP1V05_S0
FWPWR _EN_TRI e 5\ BEs34020wW IRADEL 7 el 5
»} 24262 §%30K
1 1
Ra263 5t R4275 R427 R4271 -
3 1% 550K 538 FWPLUG DET L o
65, § 7 16W § 7 16W § 7 16W
FWPWR_EN_TRI _R FWPWR EN L 2402 2402 2402 3 CRI TI CAL
W PWR_EN_L FW DET_M RROR FW PLUG DET s @275
B ols T (R, DVBS3DOWY
. ?1 61 NOSTUFF SOT- 563
Lat e- VG Protection o 262 SSMBN1SFEAPE | |- cgzlel 1 CRI TI %%3 6 CRIZ'I?'IOCAL 1 C4270 4
H’} %SEMOZD\N — ' é % —— BC847CDXVETXG <\ s 2 (NS 47CDXVETXG 0, 1UF
026845353, 072,1,%9 ¢° PP3V3 SO ‘ 2\ S 14 2 SOr563 \ 41/ (g / SOT563 5 18V
47748742740 37 38 90°28" 27 2 1 s SOT- 363 2 K- 2 X5R
PLACE_NEAR=U4200. 1: 2nm (v VERL) G™ ST 4 1 282
1 1
841%90 FW P1_TPBI AS_R FW DET_EM T
19% A =
f b = 1R4272 R4273
1K 12K
= v CRI TI CAL |6 i%ﬂlﬁ}@’ i%ﬂlﬁ?ﬁ’
PLACE_NEAR=J4310. 1: 2nm L4200 o 4275 2402 2402
- TPD4S1394 '_ VESAD0UV
% 1 soggry FW PORT1_TPB_P DL+ LLP o yawe[ 3 TP_FW LATEVG VCLMP N e |'< Son ees PLACE_NEAR=C4360. 1: 2nm
% a2 s0cgry-FW PORT1_TPB N 7 fo1- FuewR ENL4__ FWPWR_EN w0 20 ry—FW PUR [
o 1 5oy EW PORTL_TPA_P 6 lpp+ ORI TI CAL % T SN
% o1 ngmry FW PORT1_TPA N 5 |p- . RA201 s rr— -
19 - L FireWre Port Povver
2402 (j Appl e Inc. S—NUM>
= <) <E4LABEL>
= FW P1 TPBI AS NOTI CE OF PROPRI ETARY PROPERTY:
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Page Not es

Power aliases required by this page:
a0 30 76 _PP3V3 FW FWPHY
- =PPVP_FW PORT1
- =PP3V3_FW LATEVG R4382*
10K
2
- =GND_CHASSI S_FW PORT1 b5,
- =GND_CHASSI S_FWEM _R
- - - 39 41
Signal aliases required by this page: -_| -
s grel FireWre PHY Config Straps BT — Py os ..
NOTE: This page is expected to contain Configures PHY for: VAKE_B =TROE -
the necessary aliases to map the g . a1 30 FWPHY D_S]l = FWPHY_ DS1 30 41
FireWre TPA/TPB pairs to their - 1-port Portable Power C ass (0) a
appropriate connectors and/or to 1
properly ternminate unused signals. - Port "1" Bilingual (1394B) R4381
BOM options provided by this page: %_1 \07\7
( NONE) 25
NOTE: FireWre TPA/TPB pairs are NOT
constrained on this page. It is =
assunmed that FireWre PHY page will
provide the appropriate constraints a0 NC FW)_TPBI AS = NC FW_TPBI ASvAKE BASE=TRUE 30 41
to apply to entire TPA/ TPB XNets. awe NC FW2_TPBI AS — NC FW_ TPBI ASvAKE BASESTRUE 6 30 41
1394b i npl enentation based on Appl e s 1130 NG _FVD_TPAN —= NC FW_TPAN vaKE_BASE=TRUE 39 41 96
) ' h h 0 4130 6 _NC_FWD_TPAP — NC FWO_TPAP yaKE BASE=TRUE 6 39 41 96
FireWre Design Guide (FWG 0.6, 5/14/03) w s NC_FW2_TPAN — NC EVW2_TPAN MAKE_BASE=TRUE o0
s _NC FW2_TPAP E NC FW2_TPAP yakE BASE=TRUE 639 a1
9 a1 30 s _NC_FW)_TPBN — NC_FW_ TPBN MAKE BASE=TRUE 639 41 96
- - wawe NC FW_TPBP  — NC FW)_TPBP yake BASE=TRUE 6 39 41 96
Term nati on sws NCFV@_TPBN _—  NC FW2_TPBN wakE RASE-TRUE 0w
Place close to FireWre PHY s _NC FW2_TPBP E NC FW2_TPBP yakE BASE=TRUE 639 a1
s FW P1_TPBI AS Tl PHYs require 1uF even though §
FW spec calls out 0.33uF m%
1 4360 e
00033UF Emg’
2 é’é\g X5R /_\ Cabl e Power
I e PR SORET 3&'2"2."25%%? gk saseaTae — PEVE FWCPS n T4310-
mm
= R4A311' To el NRJH=0. 2 mm w01 PPVP_FW FERR- 250- OHM Note: Trace PPVP_FW PORT1 nust handle up to 5A
470K 1 2__PPVP_ FWPORT1 _F
18 r SM _ - 35"
N£4b5 t 43 1 VOLTAGE=33V .
—0. o/0
CPS EN L DIV 2 égg
X
SIG\U-\ lv{DEL ENF’TV R43121
et 330K = PORT 1
1R4360 R43611 i3 L NGUAL
%ls'\g\/ sg\/ 1%, CPS EN L NGUA
PLACE_NEAR=U4100. A5: 2rmm b PLACE_NEAR=U4100. B5: 2mm
96 a1 40 30 EW PORT1_ TPA — FW PGQTl TPA P 20 40 a1 96 6 CJRI42 ]%L
— BASESTRUE
96 a1 40 30 EW PORT1_TPA N = FW PGQTl TPA N 26 40 a1 96 4 D 13'?1%?}[\'_/'97
a0 EWPORTL_TPB_P — PO?&%J&B—B TN, . _PP3VE_FWFWHY 2\ G ,'j} BSss4020w e 11 10 5 EWPORTL_TPB N L [P el |
96 a1 40 30 EW PORT1_TPB N — FWPORT1 TPB N 5 40 41 96 ' S/ (s very (EW PORT1_BREF) 9 ?pewo QUTPUT
—— WARE _BASESTRUE —
SI GNAL_MODEL=ENPTY - 1 96 a1 40 30 EW PORT1_TPB_P 2 oer f‘ﬁ _,
PLACE_NEAR=U4100. B6: 4nm| 4, L=} 1| PLACE_NEAR=U4100. A6: 4mm 8 P
RIS6ZRA363 el geone
] %% = (GND_EW PORT1_VG) 6 G
M}E}é’ M:.ldé’ % 1 10 50 FW PORT1_TPA N s oeadoe |1
2402 402, FW PORT1_AREF ] Teacr- | | NPUT
96 a1 40 30 EW PORT1_TPA P [ 2 OTPA*(%E%“ R)_,
EFW PORT1_TPB C | u
10
11
1 43191
14364 R4364 0. Tuf - 25|78 °
—— 220pF 1% %gg;— 13
1
2 g"" M:Zthgvz 605/ f 1
1
1R,\4/|'319 AREF needs to be isolated fromall
L %16}9/ local grounds per 1394b spec 514S0605
= 240_2L Wen a bilingual device is connected to a
beta-only device, there is no DC path
between them (to avoid ground offset issue)
PLACENENT_NOTE=P| ace 4319 cl ose to connector pin 5
= BREF shoul d be hard-connected to |ogic
ground for speed signaling and connection
SYNC MASTER=K19 M.B SYNC _DATE=05/29/ 200
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ODD Power Contr ol SATA ODD Connect or

4590 CRI TI CAL
67 66 61 59 55 54 40 44 43 42 33 31 7 o PPBV_S3 ThCPe102 PP5V_SW ODD R P ELAS20,
e BLEM J4500 connection separated to CRI Tl CAL St
m - Suppor ¢ debug e o 14500 3 (YYYL4__wsaTA 00D RoD UE P CAS21:112  saTA DCP mwe
R4A596! C4595 1 = Alias together if no sense R 53722- 0164 — 0. 01UF I s0%iov cemi 402
10%% 0. Oei = ekl L A 2 2 ! . SATA oD ReD UE N CA5201 12 SATA ODD RPD C N (v
b 302 2 ¥ 3 gg 4 . SATA ODD R2D P 0. 01UF | 10%16v cERM 402
) -
C4596 5 o o2 SATA_ODD R2D N
NOTE: 3.3V nust be SO if 5V is S3 or S5 to RiRR> 0. 01UF s o PPSV_SW ODD 12 ol s o
-3 SO i ) L ODD PWR EN LS5V L 1 2 QoDD_PWR SS 1|2 5 10 e SATA ODD D2R UE_N
ensure the drive is unpowered in S3/S5. SR VAVAY i 0 O - 90-CHV 100VA
wore e B PPIVE S0 sl/g}év &8% EEY ] -2 SATA_ ODD D2R UF_P I_Wﬁ
nugnunnnf PP3VE SO 16 - - DLPLLS
R R B SSNBNl?IgEA%% (ole 402 *s: 0 1o o i: 4 3 .6 SATA ODD D2R C N CA526 1|12 sSATA oDD D2R N o
R4597* sorses | Ky jg%%‘;g’jé‘;g"?g;és;é’zg g2 PP3V3 SO 0 O f— 0. 01UF | 10%16v cerm 402 oD
100K = = 1YY Y 2 os SATA ODD 2R C P CA525 1|12 SATA ODD 2R P
% 3 1 93 8 17 o
M:lggv 2fet—s R453930K 51650616 0. 01UF | 10%16v cERM 402 oD+ =
1 %
1
QODD_PWR EN Mib}fz
« o SMC_CDD_DETECT
4596 | o) ; )
SSVBEN15FEAPE I ndi cates di sc presence
sors63 | Kh
i PS8511A / PS8
515A Straps
20 EN_L 00 73 72 42 31 16 13 7 o _PP1V5_S3RS0
= NO STUFF RDRV: 8515A1&RDRV: 8515A2
xvagss gy [ets [msir
PP5V R 5% 5%
N8 At Ao L6 OtV O b PS85L11A:  FS < [ww e
VOLTAGE=5V : VOLTAGE=5V . PI N NANVE 4021 1402 1402
9 A_PRE (IPD) SATARDRVR A _B_SD i
8 B_PRE (IPD) SATARDRVR A_| 2C_ADDR .,
20 A_BST# (IPU SATARDRVR_A_A_SD i
10 B BST# (IPU SATARDRVR A_| 2C EN__ .,
SATA HDD/ I R/ SI L Connect or e sy [Rasie |[Tusis
no sTUrF | | no sturr - RAS12?) [PRASI6  ["R4518
PLACE_NEAR=J4501. 9: 3nm R451:](_)%1 1R4520 1/16W 1l%16W
CRITLCAL XWA599 1/123/\'} 1/15w 4021 1%-2LF
SM
ACE_NEAR=L4500. 1: 2mm FERR 70 OHM 4A_pPp5vV SO HDD R 1532 PP5V_S0 o 7 2 47 52 54 o8 80 70 72 8 Vb, ],h02"
. PPSV S0 HDD FLT 1 N KR BEES: i RDRV: 8515A1&RDRV: 8515A2
R g 0603 R4%13 =
2 %341%91 C4502 5 5 a0 47 32 30 20 20 25 37 > SMBUS_PCH CLK___ 2 Qa1 19 ABQ (PD SATARDRVR A 1 2C SCL .,
1 %étzM gg@ PLACE NEAR=L4500. 2: 2rmm %,{flﬂ/ﬁ‘,é" %filsAl&RDR\/; 8515A2
402 402 402
g PPSV S3 00 03 0 47 52 30 28 20 25 3 [Ty SVBUS_PCH_DATA 2 . |18 BEQ (IPD) SATARDRVR A | 2C SDA .,
, = = 17w
R4532 CRI TI CAL Yooz
2 28% J4501 | R_RX_OUT
A 54725 0224 RiS3T o - ] PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON
F- ST- SM
* pPsV S3 IR R . ] . svs LED A a S Svs LED SATA Re d ri ver 33850769 1 [SATA 3GB/'S REDRI VER, LOW POWER U4510 CRI TI CAL RDRV: 8511
%ﬁ' T YYBFEES. o _88 p : \//\5/;/\—@ - 33830778 1 |[SATA 3GB/'S REDRI VER, LOW POWER u4510 CRITICAL | RDRV: 8515A1
= o C4531 : Vs OVOP :
o9 B PP1V5_S3RSO w7 3o 10z BOVOPTI ONs:
1 C4532 NCx10 o12xNC 0.00 1U@_: PLAcE RERRBABTE! 8050 5™ 574048 . RDRV: 8511 stuffs PS8511A & associated parts (STRAPS TBD!!1)
——0, 1UF 0 O cERM 2 RDRV: 8511&RDRV: 8515 - 85 - RDRV: 8515A1&RDRV: 8515A2 stuffs PS8515A & associ ated parts
2 igfcgm i; 00 ij 402 bs11 (A I 8§1gA§.) . d515A2 CA514 1 ‘f‘? ? 104!“51195A2 p— - RDRV: NO stuffs bypass path (neither |IC or associated parts stuffed)
- 510 oae | cas516 . R fP T olg| roRv: 8515A2 cat0n
ST D T vz SATA HDD D2R C P 1H20 °RA51 Py 2 1oy : (Al 4 Cs) gowmﬁuom
-0l o 0. 01UF ' 5535 387 10K (4514, 402 02 VBD RDRV: 8511&RDRV: 8515A18RDRV: 8515A2 “opirs
alg oz ls s SATA HDD D2R C N C4515. 2 ifiew C4519 & R4510) U4510 s SATA_HDD D2R RDRV_ouT_ P CA518 .12 s SATA HDD D2R UF_ P 3 (Y Y Y L4 SATA HDD D2R P e
0.01UF 1T 39% 18y 02" = PS8515A- A2 0.01UF 11 20% 18y — ==
| SATA HDD D2R RDRV_IN P taie "IN, ool 15 | . SATA HDD D2R RDRV QUT N CAB17: |2 2| SATA HDD D2R UF N 2 (VY Y\t  SATA HDD D2R N grmy o
L 51650687 | SATA HDD D2R RDRV_IN N EPNIEY A cutN_ 14 0. 01UF I agg, 36y
CRITI CAL o] SATA HDD R2D RDRV.OUT_N__ 4 |g curn B 12
FL4501 | SATA HDD R2D RDRV_ OUT P__5 |g qure B InALl_| SATA HDD R2D RDRV. IN N CA513. > SATA_HDD R2D C N v o
DLP11S 2 17 rmy—SATARDRVR A EN 7 |enciry | 0.01UF T 20% 18y <
. SATA HDD ReD N —3d VY VL4« SATA HDD R2D UE N C4511 .12 SATARDRVR A AUTCPWR EN 17 | cow en s SATA HDD R2D RDRV_IN P CA512. |2 SATA_HDD R2D C P -
0. 01UF |1 10% 16v ( 10F | 10% 16v <
2 o SATA_HDD _R2D P — - CeRur 403 .. SATARDRVR A 12C EN 10 | \5c en(ipp) A sq 20 SATARDRVR A _A_SD .. 0. 01UF ' cirm 202
L 2 (Y YY)\t . SATA HDD R2D UF_P CA45104 2 « SATARDRVR A 2C ADDR 8 || 2¢_aooR e SATARDRVR A B_SD ..
0. 01UF !l 10% 16y (TFD) B PS8515A:
CERM 402 +» SATARDRVR A | 2C SCL 19 | sa_crL e
» SATARDRVR A | 2C SDA __ 18 | gpa crL X_SD pins are outputs (Al 4 Rs, 2 Cs)
- SI GNAL_MODEL=EMPTY
NOTE: Internal pulls are ~150K GD THRM RDRV: NO
10PF
°|3] &) 33850848 (PS8515A2) CA5821 12 5% sov
(A1 4 Cs) Addr: 0x94( W)/ 0x95( Rd) T cerm 202
Sl G\lAL_h/O?E'\IE;EWTY Red river By pass Pat h L R4§?Oll M2:1EF oW SYN(%I ll\/LAtSTERbT27 REF SYNC DATE=10/01/200
CA580. - SATA_HDD_R2D NCRDRV_P 0458310 F SATA Connect ors
M 402 <
45812 SATA_HDD R2D NORDRV_ N | Rasg1, . ¢ d} Appl e Inc. I,m.m—_l_
0. 01UF I &R0 38y 51.1 (AT (5] <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
C4585.; | |2 SATA HDD D2R _NORDRV_N R45851 2 THE | INFORVATI ON OONTA NED HEREI N | S THE
0. 01UF I &R0 38y 0 (AT Tﬁgsﬁég&pgggngngppaognpm N
CA586. - SATA_HDD D2R_NORDRV_P R4586, 2 |} T M NTAIN THt S DOCUVENT | N CONFI DENGE 45 OF 132
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Port Power Sw tch Left USB Port

CRI TI CAL CRI Tl CAL
L4605
690 FERR- 220- OHM 2. 5A
TPS2064DGN
72 67 66 61 58 56 54 45 44 42 33 31 7 5 _PPDV_S3 2 in outl 7 PP5V S3 RTUSB A ILIM . 1 2 s PP5V S3 RTUSB A F
1ol & 0603 > =
72 a6 a5 31 15 _PM SLP_S4 L «©m—USB_EXTA_ CC L 84ccr %hg& WBH:Eg 378" C46 Si AGESS +378"m S‘ﬂngAL
© e curgl PP5V_S3 RTUSB B I LM G Olub
1RA690 «n USB_EXTB OC L j o2+ NECK_\W DTH= : gg%Z CEI4Té86L . RT5—L‘I'!§LBNB7—4
By 1K — B2 ik 90~ QM- TOOMA S
i,é_lﬂé’ USB_PWR_EN G\D_TPAD == DRRLLS :}
2402 il o CRI TI CAL CRI TI CAL o USB2 EXTA MUXE| afYYYLs 0 sUBB2 LT1 N A
' el et 1595 :| |:cac0e CABLT |1 |06 — 12
C4692 1 Gzléor;— T, 189 104F —— ~— OOUF ‘gJoOUF s USB2 EXTA MUXED P 1 2 . USB2 LTl P EDS
e 255 G BT TR e 3 = USE2 EXTA MMED P 1 (VYT i
xsg 2 CASE- B2- SM CASE— BZ SM o § 3 4 !
x [®] [®] r
= L duas 2 3% 5 -
CRI TI CAL =
CEI4TI %L We can add protection to 5V if we want, but |eaving NC for now
FERR- 220- OHM 2. 5A .
1 2 . PP5V S3 RTUSB B F Flace L4600 and L4605 at connector pin
0603 M NERERR-W BTHES: 378
Ji 04615 VOLTAGE=5V
o/OluF
: G
UsSB/ SMC Debug Mux e .
SMC_DEBUG_YES | T CAL E
s 23 21737°% ©_PP3V42_G3H :)Ecﬁélioﬁm
6453248 ab "4 3o RLPALS 15
SMC_DEBUG_YES RA650 o s5¢mmy USB_EXTB_N A YYY L3 | weUSB LT2 E
04659 1 ) 10K — w o USB_LT2]P 3 g
0/5: Ve 40§Ew % sy USB_EXTB P 1YY Y Lz 10
2
47 46 45 6 SMC RX L 402 S Ime v+ L 7
AHHSS SMC TX L ‘v U4AB50 Y12 2| 5| 3 4 ) EQ
2927
Pl 3USB102ZLE olveus = o 2
9 seqgry—USB_EXTA P 7 |or TN
o s0gay _USB_EXTA N ol CORITICAL 1%
4 8CE* SEL| 10 USB_DEBUGPRT EN L am s
@D SEL=0 Choose SMC = R(lmg_5%2
p SEL=1 Choose USB - SLP1210N6
CRI TI CAL

SYNC MASTER=K1/7 REF SYNC DATE=06/15/ 200

e

"R4651
NN Left USB Port B Ext ernal USB Connect or s
5% SMC_DEBUG_NO 030 gy epN i )
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| R SUPPORT

72 67 66 61 5 56 54 40 43 42 39 33,7 3 PPEV_S3

WV
U4800
CY7OG38%3- LQXC
o5 35, USB IR P 121p1. 0/ D+ Po.O[
- zs@m DI FFERENTT AL_PAT R=USE: 5B TR N 13lp1 1/ i
DIFFERENTTAL_PATREUSBZ TR | R VREE FI UFER 2/ VREG | NTO/ PO, 2[5
_161p1. 3/ SSEL INT1/ PO. 3[4
1 C4803 A71p1. 4/ scLK INT2/ PO. 43 R41§90
TUF _181p1. 5/ SMoSI TI 00/ PO. 5|2 IR RX_ QUT_RC 1/V§/\/2 IR RX_OUTermys 4
S 18 19/p1.6/SMSO  TIOL/PO. 6L _ 15w
X5 16W
402-1 _8 CRYHICAL hob
<o = 1 C4804
= ;_g P/ N 33850633 8://901UF
ZiNe 2 grgm
22
23
24 THRML -
PAD VSS
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CS Appl e I nc. <SCH_NUM-| D
o <EALABEL>
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NOTE: Unused pins have "SMC _Pxx" nanmes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups. e PP3V3 S5 AVREE SMC
40 a8 47 a6 a3 23 21 17 7 _PP3VA2 _GBH
75768 6464 53
C4902 1 Ji04903 14904 |1 C4905 |1 C4906
22} %:: SUF —— 0 TUF —— 0 TUF —— 0 1UF
s | Tk TH TH TH
0
= g ) L VCL PLACE_NEAR=UA900. EL: 3
RA999 PLAENEBRIARBA BB AT s = SMCVAL
2 PP3V3 S5 _SMC AVCC C4907 1
3 - 3 3 et 0. 47UF
REIPY  VOALTAGESS 3V 54020 1 S| &3|E| o o gy
40 0.1UF L CERW i gz
w4900 T Avcc Ve VOL AVREF
o TP EXCARD EN P10 H8S2117 P60 PM &_EN 5 72 0 R4909'| |*R4901
w TP_SMC_RSTGATE L P11 LoA HF PoLl KI2 g NG 4900 nd e = 10K 10K
o 7 27 25 oy ALL_SYS_PWRGD - A2 P12 (1 oF 3) P62l KI1 g NG o e Tl W 5"15}4/
nmm RSMRST PWRGD o m3 lpis oM T P3| 112 g NG (33 abgvz ZMEL
NCx—gm—D11 {P14 P64| SMC_ADAPTER EN 18 a6 73
18 PM RSMRST_L e—Cl3 [P15 P65[ J10  gu 5 NC oM T m; zi - e KBC VOE SMC_MD1 ame
o (0T} CPU WP_VR ON &—C12 P16 P66 SMC_PROCHOT_3_3_L P o5 47 46 5 [T SMC RESET_L | p D3 RES* =
25 15 (0T} PM PWRBTN L @=—D10 (P17 P67l_HI2 g SMC Bl L_BUTTON L I & 46 64 6 _SMC_XTAL A3 |XTAL e
P NC ESTARLDO EN D13 |p20 P70__N1i SMC _CPU | SENSE 0 s _SMC EXTAL A2 |EXTAL NM [ E3 g SMC_NM am s o
NCx—gm—ELL P21 P71 1 SMC_CPU_VSENSE 49
NCx—gm—D12_{P22 P72 SMC_GPU_| SENSE s
NC: F11 |p23 P73|_N11 SMC_GPU_VSENSE 49 _
« TP_SMC P24 palr=rE = P74 : N_L SENSE T ETRST| 12 qu NSON%TLF::SFT L amew
NCx—gm—EL2_|P25 p75) SMC_PBUS_VSENSE 9 AVSS|_L9 1 1 1
w0 e _SMC_BVON_ MUX_SEL - F12 |P26 P N2 o SMC_BATT I SENSE g —vss— 4902 |'RA998  'R4903
NCx—gm—E10 P27 P77 SMC_GFX_| SENSE 6 50 5%1‘5 5%16 5%16
o 07 7 oq@LPC_AD<O> 29 |P30 Peol_ A7 g SMC WAKE SOl _L — B9gq9  XWMR00 RN A
04 87 a7 17 6 LPC AD<1> P31 P81l B6 g % NC 2 % 1
94 87 47 17 5 LPC AD<2> P32 P82 PM_CLKRUN L 6 18 47
94 87 47 17 6 LPC AD<3> P33 P83 LPC PWRDWN L o 18 47 = PLACE_NEAR=U4900|. L3: 4nm 1
a1 o747 17 o [rmy—LPC_FRAME L - 48 (P34 Peal Al SMC TX L o a3 a5 40 a7 =
27 SMC_LRESET_L - D8 [P35 P85|_BS g SMC RX_L Q) © 3 45 46 a7
- [y LPC_CLK33M SNC o 07 | PoE| i quqp ((OC) SVBUS_SNC_VGMI_SCL_cor e se L GND SMCAVSS « w0 20
woo@> LPC SERIRQ ey 06 P37 Pool 14 o SMC_ONOFF_L am e
NCx— ™ _|pao POl G g SMC_BC ACK G 46 o4 65
e _1P_SMC P41 - 25 |Pa1 PO2l H2 g SMC_P92 .
o7 56 4 SMBUS_SMC_MGMI_SDA P42 P93 PM SLP_S3_L 6 1831 73 85
s T} SV5_ PWRDN — AL [Pa3 POAl HL g PM SLP_S4 L Q) 16 1 49 46 7273
NCx—gm—C2_{P44 P95 PM SLP_S5_L 18 45 NOTE: P94 and P95 are shorted, P95 could be spare.
NCX—g= B2 |pas po6| _F4 SMC _CLK32K 26
w0 (T} SMC GEX THROTTLE L - Cl |pas PI7| Fl g (OC) SMBUS _SMC 0_SO_SDA CBD 8 51 51 97
51 (O} SMC_SYS KBDLED e c3 |pa7
47 46 45 43 ¢ (OOT} SMC TX L &= G2 |P50
74645 43 6 ry—SMC RX_L - F3 |P51
o7 o1 51 anggry—SVBUS SMC 0 SO SCL (QO0) quug E4 P52
u4900
(DEBUG_SW 1) 1 _SMC_PAQ - N3 [PAO H8S2117 PEOH—‘M@%
v @ SPI _DESCRI PTOR OVERRIDE L (QQ) - NI |PA1 LGA- HF PE1|_J3 - SMC_TCK (TR 6 46 47
2718 6 (M} PM SYSRST_L (O0) gu M3 |PA2 (2 OF 3) PE2| K2 - SMC_TDI a6 w0 47
s om—USB_DEBUGPRT_EN L (O0) g V2 |Pa3 oM T PE3|_J1 - SMC_TDO oo ¢ 56 a1
15 30 25¢T VEM EVENT_A L (O0) gui N2 |PAd4 PE4| K4 - SMC_TMS M s s 7
5T MEM EVENT B L (QQ) o= 1 |pas PFO|_K5 Py G3_POWERON L e K
wn@DSYS ONEWRE (OO gup G PAs PF1 SMC_SYS LED w0
1 oT} PM BATLOW L (Q0) * 2 |pa7 FS >V OFo LEL oo
PF2| M6 - SMC LI D (I 46 53 o4
NCx—wgp—— B8 |PBO PF3L LS gm—XNC
20 SMC RUNTI ME_SCI _ L PB1 PFAL M6 g S NC
a2 SMC_ODD_DETECT B9 |PB2 PF5|_N4 - TP_SMC PF5 26
4 2520 _SMC | G THROTTLE L PB3 PFOl L4 g S NC
4 [T SMC_EXCARD CP - Cl10 |pPB4 PF7| ML g X NC
NCx—gm——B10 |PB5 PO
. EXCARD L e : ) )
° 2& GZXCAO\/E%;ENP L ALL z:g PGL|_NZ - SMS_I NT_L am NOTE: SMS Interrupt can be active high or low, renane net accordingly.
PO A PG2| K8 o= (OC) SMBUS SMC BSA SDA  pmy 6 5 64 65 o7 If SMS interrupt is not used, pull up to SMCrail.
52 SMC _FAN O_CTL - Gl1 |Pco PG3|_K7 o= (O0) SMBUS SMC BSA_SCL CED s 8 64 65 97
= @m—SMC_FAN 1_CTL - Gl3 |pc1 PGAl_K6 o= (OC) SMBUS SMC A S3_SDA gy 6 53 a8 5 o7
w0 o @on—NC SMC FAN 2 CTL - F12 |pc2 PG5 SMBUS_SMC A _S3_SCL 6 33 a8 54 07
1 5 OO} NC SMC FAN 3_CTL - H13 |pc3 PGB|_MZ o= (Q0) SMBUS _SMC B _SO_SDA D @ 51 o7
52 SMC_FAN O0_TACH - G0 |Pca PG7|_L6 o= (CO0) SMBUS _SMC B_S0_SCL CED 51 97
52 > SMC FAN 1_TACH - Gl2 |pcs PHO SMC PROCHOT -
s 5 T NC SMC FAN 2 TACH - H11 |Pcs —L‘—@Fz SMC THRMIR! P
1 s oy NC_SMC_FAN_3_TACH - 213 |pcy o - oD
g 12— =X NC
s D SM5_X_AXI S - MO _|PDO PH3|_A4 - NC ALS GAI N oo -
s O SM5_Y_AXI S - N9 |PD1 PH4|_B3 &—x NC
55 D> SM5_Z_AXI S - K10 |PD2 PH5L_C4 -+ NC
50 a6 SMC_GPU_1V8_| SENSE PD3
50 46 SMC_CPUVTT_| SENSE PD4
50 46 SMC_P1V5S3_| SENSE PD5S
49 a6 SMC_GFEX_VSENSE PD6 SYNC VASTER=K1/ REF SYNC DATE=06/ 15/ 2009
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NC SMC FAN 2_CTL —_NC SMC FAN 2_CTL : ;
" " S A — e BasETRE  — SMC FSB to 3.3V Level Shiftin
SMC Reset "Button" / Brownout Detect o NG SNC AN 2 TAGH — NG ONC AN 2 TAGH ... g
- BASE=TRUE 63.63,63,62,58 54 52 51 50 48_PP3V3_ S0
s p gy 1, PPIVA2_GBH weoNOSVCEANSCL — No MR S CTL e FEEEEE R
wa o NC SMC FAN 3 TACH NC SMC_FAN 38 TACH 4440
- _BASESTRUE 1
R5061 'R5060
cf,ooo 1 CRI Tl CAL 'R5000 100K 10K
uF L U5000 1K 1o _NC ESTARLDO EN —_NC ESTARLDO EN o usan ow o
= 5 =WAREBASESTRE — 5 1
C%Ey' 2 NCPZ03LSN ¥ wiss NC ALS GAIN __ NCALS GAIN o 45 a0 2402 L¥62 TO sMC
2 =WAKEBASESTRE
SMC_PROCHOT 3_3_L P
SMC MANUAL RST L 5| cp ouTle SMC RESET L e e w45 _TP_SMC RSTGATE L :_WTP75NC=RSTGATE L a5 a6 e TS S S~ o D
oM T NCx—4 NC &b | NI2 6
1
0R5001 C5001 = = e e SMCBC ACOK — SMC BC ACKK 45 40 04 05 5 ] Q6060
SI LK_PART=SMC_RST iz?“’}é’ 0. Ollé:;:: 10 46 45 _SMC_BMON_MUX_SEL —_ SMC_BMON_MUX_SEL 45 45 49 - DVBS3DOUV
= VAKE_BASE=TRUE - 51
2803 C%o z CPU PROCHOT BUF _2|c !':
46 45 25 20 TH LEL |G TH LE L ozasa
' = VRC e o TO CPU R5Q62 3 %
L NC MSML — SMS INT L o1 60 10y CPU_PROCHOT_L 1%&%2 CPU PROCHOT L R 5/~ Qscleosggouv s
0032 |12L 0032 |2 SMC_GEX_VSENSE SMC_GEX_VSENSE Wi SOT- 963 '
a0 a7 a0 30,430,217, 7 o, PPOVA2_G3H SSMBNLSFEARE |\ SSMENLSEEARE oo =—TRRE BASESTROE ———————— ©°* ¥ hob 4
}— 49 46 as _SMC_CPU HI _| SENSE —_SMC CPU HI _| SENSE 45 a6 40 6£| 059
E SV e B o — R EETRE e —
5 x T w104 SMG CPUVTT ISENSE  — SME CPUVIT ISENSE 450 | SSMBNISFEAPE
) SVC TPAD RST L 1 SN7ALVC1a02 s[c%st; 2[G% Sk e e e R BRSES TR — = |
m "SMC TPAD RST w04 SMC P1VES3 | SENSE  — SMC PLV5S3 I SENSE .50 i
e = uRRE BASES TROE
55 15 15 o [Ty SMC_ONCFF_L = s0 46 45 _SMC_GEX_| SENSE —_SMC_GEX_| SENSE T[S 92
=R TR e ———
o SMC GPU 1V8 I SENSE  — SMC GPU 1V8 | SENSE 4 40 =0 | SMC_PROCHOT am -
- - _  __ __ _ _ __ — NAKE_BASE=TRUE =
= 445 _TP_SMC P24 = NIEFERQ_P“ - 0 o1 20 10 oop—PM THRMIRI P_ L
e TP P41 — TP P4 o s a
SMC AVREF Suppl Ceae 1 5 2 OSP
pply w4 _TP_SMC PF5 = R SMC_FES a5 1 L VBN15FEAPE
CRITI CAL SMC_EXCARD :
PP3V42_G3H \'4?53%530 pPP3V3 S5 _AVREE SMC R5095 7S T gs C
1108687686 537l 2 N TV (N WBIES 7 T 4645 SMC EXCARD OC L 1 2 __PCH GPI O10 am SMC_THRMIRI P -
Valtagess gy o M Mff/gw = am
GND =
: 15026 fiob
—L §T010F
T, 18
2 Shm
: 25020 co025
A B L .
S H0%, ngg’z—— SMC G3Hot 32kHz Gscil | at or w470 o g 5, PP3VA2_GBH
SR & To support timed wake-up events in G3Hot Sesesenes
SMC_OSC_YES s 10 1o _SMC_ONOFF_L R5070 10K 1 |
GND_SMC AVSS s 40 50 .« _G3_POWERON L 10K 1\/\/\/ -
PART NVBER | e NovBER | BOM CPTION | REF DES | COMMENTS: VT AGER oY LR . PP3VA2 GBH FERR- 120- OHM 0. 2A o505 SMC LID RS0 71 100K 1 \'\'A WZ o% Trswwerreve 1
6Bl sS o ) : ppava? GaH aK E v a5 426 SMC_TX_L R5073 10K 1 ,\\\72 % i |
353S1381f 35351912 ALL Intersil |SL60002-33 0603 = - SMC_OSC_VE w7 as a5 o SMC_RX_L R5074 100K LAAAZ 5% 17 T6W M- LF 402
AGEST 4 0025 L a0 > - SYS_ONEWRE NO STUEE RDU/D 2. 0K 1\ 5% TTowwTraor —}
47 45 6 _SMC_TNMB 10K LAAN2 ° -
H\/’ 1 456 _SNC_TDO 5078 10K 1 \\n2 o 1 Tow T a0z
SMC Crystal Grcuit 86:0 2 ghm o SMCTDI 5079 10K 1 \\\z 27 TTowm Tz
CRI Tl CAL 47450 SMC_TCK o080 10K LAAAZ -
R5010 12 o SMC BIL_BUTTON L__RDOUBL 10K 1 \o % VoW TFa0z
O V55) = 65 64 46 45 S'\/C BC Aw( 50&7 470K 1 2 5% 17 T6W M- LF 402 |
s SMC XTAL 1 2 SMC XTAL R, U5010 NO STUFF 1o as SMB_INT_L 5093 10K 2 5% -
5% I 32$§§%L%SM R5011 AN\ 50T oW V- TF 207
HeDY RE016 LMo G ol 2 SMC CLK32K R 1 22— SMC CLK32K g s = _SMC P92 sggg(ls 100K 15 \n 2
b s PA( 100K 2 5% 17 T6W M- LF 402
20 OQM-IZ NCx2—|Nco NCal_8s¢ NC Mf_l/\év SMC 0 AN 5% 17 I6W NVF- LF 402 B
NGxd_|ne1 NCs|_95 N 402 SMC_EXCARD_NOT
s _SMC_EXTAL NCyA—|Nc2 NCsl_1g NG wa SMC EXCARD oCc L R5092 SO 10T N S
NCXENG - NOTLLYNG : i
PART# Qry | oeEscri PTI N REFERENCE DESI GNATOR(S) | CRITICAL | BOM OPTI ON 6 e s e wl359?“5."'&/\/\/\/2 5% 17 T6W M- LF 402
. SMC_CASE_OPEN 10K 1 \\A72
19750350| 1 | OSC, XTAL, 32. 768KHZ, LF, HF U5010 CRITICAL | sMC_OSC_YES 5% 17 T6W MF-TF 402
= R5012 s _SMC_EXCARD CP ?ggeg 10K 1\ Ap 2
3 H 0 w1 PMSLP S5 _L 9 100K 1 5> 5% 17 I6W NF-LF 402 !
System (Sl eep) LED Circuit s+ [y PM_CLK32K_SUSCLK AR L weBMABSaL L
51/8 /\/\/\/ 5% 17 T6W MF-LF 402
#_ppsv_s3 MZa%w 1
R50311 1R5030 ClDU PM EXTTS L / NEM EVEI \I I L Level Shl f t I ng 5355345335315305';95;55;759 gs PP3V3 SO
523 20 - - - - Myt
W%A) 1%15}4/ . _MEM EVENT B L R5089 10K 1 2
IR A R5Q44 : i
SYS LED ILIM 1 2 PM EXT_TS_L<1> o 101
5%
59258,53,5,%8,54:5%%1,%9 29 _PP3V3_ S0 1w
A7a8 a0 e a0 e e S ) 402
SYS LED L VDIV AL R PM_EXT_TS L<0> rmy 10
R?Og%l TO CPU
: 6 5 4| CRITICAL
15 4:50,69,57,90%4,59,%0,% 10 PP3V3_ SO
Migg\/ ) B E QSO%O R R 7 O2DW X-G " " SYNC VASTER=R1E  SENSORS. SYNC_DATE=06/ 297 2009 A
2 L DhVB54DOLV Debug Power "Buttons
SYS LED L :‘ . cL SMC Suppor t
& > ot ONCF! RO
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L PC+SPI

Connect or

CRI Tl CAL
L.
1
55909- 0374
M ST- SM
49 48 a6 45 43 23 21 17 7 6 _PP3VA2_G3H 31~ 32
7270 09 06 53 52 42 207 5. PPSV_SO | e
88 86 16 od2 - LPC CLK33M LPCPLUS e 27 %
04 87 45 17 6L LPC AD<0> 316 0 4 g LPC AD<2> B © 17 45 87 94
0 7 15 17 oGy LPC_AD<1> j 0o 2 LPC AD<3> By o 17 45 o7 o4
oo m—SPL_ALT MOSI - 9 gg 0 g SPI ROM USE_M.B oD ¢ 20 5
o @m—SPL_ALT_M SO ol BEETI D:pl EER b SPI_ALT_CLK ame
% 57 45 17 0 [y LPC_FRANE_L v BEE] Dl EVEI bl SPI_ALT CS L ame v
w515 s oo PM CLKRUN L ol BEET] Dl ET LPC SERI RQ G s
1515 5 qoom—SMC_TVB o L] Dl EENR i) LPC PWRDWN L ame e
o o7 27 0 oy LPCPLUS_RESET_L A BET] Dl ET b SMC_TDI oD ¢ s
15 5 5 qmSMC_TDO 20012 lg | SMCTCK oD < 5 4
SMC TRST L - 2 24 | o | SMC RESET L o 45 46 0
[mang - ole - oD
w5 o o SMC_MDL - 200l |y [ SMCNM oD ¢ -
20 45 15 0 (D SMC_TX_L - 200l | [ SMCRXL oD ¢ @ 05
29] 5 & 30 - LPCPLUS GPI O @ s 0
33 M\ 34
9
516S0573

SPI

Bus Series Term nati on

SPI _ALT_M SO 4

SPI _ALT_MOSI ¢ 4

SPI _ALT CLK ¢4

SPI_ALT_CS L ¢4

LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
‘R5128 [*R5127 |*R5126 |'R5125 A - e
2 o SHho, 28 A
5% 5% 5% 5% ACE] = . :_5ng
1/16W 1/16W 1/16W 1/16W ACE”] = - 1175mm
M- LF M- LF M- LF M- LF
2402 2402 2402 2402
PLACE_NEAR=U1800. AV3: 5nrm  R5110 R5120
s o SPI_CSO R L 1AR2 2. SPI_cso L LAANZ_SPL_MB CS L
51°/§ 51°/§ PLACE_NEAR=R5125. 2: 5mm
PLACE_NEAR=U1800. BA2: 5nrm R5111 465'\9’ R5121 Mjb%w
v SPI_COLK R LAAN2 w SPI_CLK 1%2 SPI_MB CLK g -
51/§ 51/§ PLACE_NEAR=R5126. 2: 5mm
PLACE_NEAR=U1800. AY1: 5nm R5112 ME&W R5122 Mjb%w
w v mp__SPL_MOSI_R 155 2 o SPI_MOSI AR SPI_MB MBI g s
%/éxf/gw %/é!f/w PLACE_NEAR=R5127. 2: 5mm
hosF R51123 hos"
% 17 qom—SPL_M SO 1,55 2 SPL_MB_M SO s
5% PLACE_NEAR=U6100. 2: 5nm
16 -
MZ@%W
e EF_DEBUG
EFI _DEBUG | EFI _DEBUG JiCE_l01
'R5101 'R5103 St OF
2 CERM
b Sy dmoeme [ B EFI Debug ROM
LR LR cC
™2 22 U5101 =
DEBUG E2 3, MPAMOL-Rgyls  SMBUS PCH DATA QB> 17 25 26 20 50 32 12 10 63 09
> u
B EL 1 CriTICALsale  SMBUS PCH GLK QM3 2o 20 20 5032 42 43 03 30
. u
Ve E0/ NOO| L seNnC
STUFF| NO STJUFF vss
1(|)?5102 'R5104 4
5%

Wite: OxAC OxAE

Read: OxAD

OXAF

SYNC MASTER=K1/ M.B SYNC

DATE=06/23/ 200

R T e

LPC+SPI
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1

SMC "Battery A"

49 a7 as as 433 21 17 7 5 PP3V42 G3H
73%65" 65 64 53

SMBus Connecti ons

SV e R52801 'R5281| Battery Charger
4900 ELY %"mw 1 SL6258 - U7000
( MASTER) 4b5 L2t (Wite: 0x12 Read: 0x13)

ot as g5 o SMBUS SMC BSA SCL —

97 65

SMBUS _SMC_BSA SCL
=TRUE

os a0 15 o SMBUS SMC BSA SDA . SMBUS _SMC BSA SDA
8 & = ] =TRUE

n " H n n H
PCH SMBus " 0" Connecti ons SMC "0" SMBus Connections
%5 %% % % 5 %, PP3V3_S0 %55 % % % % » ¥, PP3V3_SO
SFErTitEet + SFErritett
1 1 " "
| bex Peak-M R5200°] |'R5201 SO DI MM " A GPU Tenp (Ext)
UL800 1 18% %‘isw oo 92900 EMC1414- A: U5550
( MASTER) MELbb JWBRtE | (Wite: OxAD Read: OxAl) (Wite: 0x98 Read: 0x99)
5491 SMBUS PCH OLK — SMBUS PCH CLK . SMBUS SML 0 SO SCL 4y
%1% 17 SVBUS_PCH DATA — SNMBUS PCH DATA oo o g SMBUS SMC 0_SO_SDA .
= . . BEE
VRef DACs SO- DI MM " B" GPU Tenp (Int)
J3100
U2900 . : GT216: UB0OO
(Wite: 0x98 Read: 0x99) (Wite: OxA4 Read: OxAS5) (Wite: OXx9E Read: Ox9F)
44 % SMBUS PCH CLK = — SMBUS PCH CLK —  SMBUS SMC 0 SO_S
%% 1 SVBUS_PCH DATA — — SNMBUS PCH DATA —  SMBUS SMC O_SO_SDA
54 85 63 - & % 34 - 8

Mar gi n Contr ol

U2901
(Wite: 0x30 Read: 0x31)

£ 2 17 SMBUS PCH CLK

CK505 (d ock)

u2700
(Wite: OxD2 Read: 0xD3)

SMBUS PCH CLK

42 47 48

28 3¢ 17 SMBUS_PCH DATA

&

SMBUS_PCH DATA

EFlI Debug Seri al
Us101
(Wite: OxAC/ AE Read: OxAD/ AF)

Battery

SMBUS SMC BSA SCL
SMBUS SMC BSA SDA .

‘ Battery

J6955
(See Tabl e)

Battery Manager - (Wite: Ox16 Read: 0x17)
Battery LED Driver - (Wite: 0x36 Read: 0x37) SMBUS SML BSA SCL .
Battery Tenp - (Wite: O0x90 Read: 0x91) — SMBUS SMC BSA SDA 878,78,

SMC "A" SMBus Connecti ons

NOTE: SMC RMI bus renmins powered and may be active in S3 state
5350 48 36 35 34 33 33,3120 17,87 &, PP3V3_S3

87773 72

LED BACKLI GHT
u9701
(WRI TE: 0x58 READ: 0x59)

53 50 40 36 35 34 33 3,33,20.17.07 o PP3V3_S3

SMBus Connecti ons

“Battery B"

SMC " Managenent "

The bus fornmerly known as

87773 72

sMc R5270' ['R5271 Tr ackpad
U4900 R %lﬁ\g ‘ 15800
( MASTER) ab5, [ ),%62 (Wite: 0x90 Read: 0x91)
— SMBUS SMC A S3 SCL ¢,
_ SMBUS SMC A S3 SDA g,

SMC R5290! |'R5291[  sensor ADC A
4900 M:l%% 26w Us5930
( MASTER) abb, [ ],462 (Wite: 0x10 Read: 0x11)

PYSIIN
Rl
JOEN
5B
& 8

4% % SMBUS PCH CLK — —  Sweus P ak
£ 1 1 svBUS PO DATA — —  SVBUS PCH DATA i
au = = Bug
] L
XDP Connect or s M key
J2600 & J2650 U6800
( MASTER) (Wite: Ox72 Read: 0x73)
%% %1 SMBUS PCH CLK = — SMBUS PCH CLK
451 SVBUS POH DATA = SWBUS PO DATA 4 ¢

ALS

J3401
(Wite: Ox72 Read: 0x73)
— SMBUS SMC A S3 SCL

— SMBUS SMC A S3 SDA ¢

45”48

54

54

HDD Redriver Control A

u4510
(Wite: 0x94 Read: 0x95)

— SMBUS PCH CLK
— SMBUS PCH DATA
:

PCH " SM.i nk 0"

99
4 57 5150 4
58 53 53 59 58 %3 b %9 45, PP3V3_SO
47°a8"43%46"37°34°20"28 " 27 36
83 87 85 4 83 80 73 72 69

Connecti ons

017 SML_PCH 0 CLK
VAKE_BASE=TRUE

| bex Peak- M R521
U1800 YEL
( MASTER) A

Y |I'RB211
KS 582K
i i
2402

w17 SML_PCH O DATA
‘VARE_BASE=TRUE

mn mn H
SMC "B" SMBus Connecti ons
88505 50 5 % 4 % %, PP3V3_SO
e EE e
R5260! R5261
SMC PR T CPU Tenp
4900 HYRLY fow EMC1414- A: US570
( MASTER) 402, 2402 (Wite: 0x98 Read: 0x99)

— SMBUS SMC B SO_SCL
— SMBUS SMC B SO _SDA 4

PCH " SM.i nk 1"

Connecti ons

9395 3 % 3 % % PP3V3_SO
TEegunR R +
NO STUFF NO STUFF
1
| bex Peak-M R5220 R5221
g, 2K R5223
u1800 N{: %1&: o)
(Wite: 0x90 Read: 0x91) 455 2402 iy
o Gl BOH 1 OLK L2
w1 SML_PCH 1 DATA 1 2
VARE_BASE=TRUE
I R! 2
i i Wity
SMLink 1 is slave port to 02

access PCH & CPU via PEC.

SYNC MASTER=K18 SENSORS SYNC DATE=06/18/ 2009
myny
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6 5 4 3 2 1

8 7

CPU Vol tage Sense / Filter

PLACE_NEAR=U4900. ML1: 5rm

PBUS Vol t age Sense & Filter

68 15 12 7 6 _PPVCORE SO CPU :(“55309 3515330K9
1 54 2 CPUVSENSE IN LANALL SMC_CPU VSENSE oo 6315
N FDG63320G
: 1 . Sc10-6
PLACEMENT_NOTE=P| ace near UL00O M 1159309 PLAce_NEARsU4900. MLL: Sm R 7GR
=09 70 crescs g PPBUSGBH
2 SeR JET P\s PPBUS GBH VSENSE
%R ™ N_LI N&W DTHEO. 20 rm
Velrhesy 0o zo
D AV 45 46 49 50 R5315* G R5385'| PLACE_NEAR=U4900. ML3: 5nm
100K 5 27. 4K D
5% %
GPU Vol tage Sense / Filter e e )
402 , 402 , Rt heveni n = 4504 ohns
PLACE_NEAR=U4900. N11: 5mm
XWb. PBUSVSENS EN DI V SMC _PBUS VSENSE
o2 75 7 o _PPVCORE GPU 359 3515335K9 | D
1 &4 2 GPUVSENSE IN LANA 2 SMC_GPU VSENSE oD f 1
100 R5316 R5386 1 C5385
Pty + C5359 100k 54963 ——0 22F
o3 = :
PLACEMENT_NOTE=P| ace near US000 —— 0,22UF  PLACE NEARSU4900. NL1: Smm ey ey > & PLACE_NEAR=U4900. ML3: 5mm
L e 0%, 0%, xR
402 PBUSVSEI EN L D AV 45 46 49 50
G\D SMC AVSS 45 46 49 50 PLACE_NEAR=U4900. ML3: 5mm
GFX Vol tage Sense / Filter
XW5399 PLACE_NEAR=U4900. K9: 5nm 7 PMSLP S3 L R FDe633206
0 24 13 76 _PPVCORE S0 GEX SM R45§399 Enabl es PBUS VSense divi der when high.
1582 GEXVSENSE | N 1A }3 SMC_GFX_VSENSE @ s
PLACEMENT_NOTE=PI ace near U1000 1%
— 1/ 16W
Ve LF 1 C5399
02 —L_ 0. 22UF PLACE_NEAR=U4900. K9: 5nm
= %6y
S 6%
X5R
402
GND_SMC AVSS s 46 40 50

CPU VCore Hi gh Side Current Sensor

48 47 as a5 a3 23 21 17 7 o _PP3VA2 G3H
78%68%6E %6155 B0
1C5388
0. 1UF
20%
2 o
PPBUS_CPU | MP_I SNS 7 o
o0 7 <O} v+ = PLACE_NEAR=U4900. L7: 5mm
T Us388 R5335
118 o I SNS_CPU N NA2 4. 53K
PART# QTY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI TI CAL BOM OPTI ON Rg’30%§ qg—|_5| N sc70  our L6 Hl SI DE_| 1 2 CPU HI | SENSE; 45 46
%
10250858 | 1 | RES, 0.010 CHM 1% 1/ 2W 1206 R5388 CRI TI CAL 1w w ISNS CPU P 4| ne el :/:;/EDE’ : 05335
1206 57 GAIN: 500X oz T
G\D S )g:z:/ PLACE_NEAR=U4900. L7: 5nm
52 70 69 67 65 65 49 49 7 6 [T PPBUS_G3H o 402
8 & GND SMC AVSS 45 45 a9 50

EDP for PPVIN S5 CPU | WP_ISNS R = 5.867 anps for KI18.

BMON Current Sense - Entire circuit nmust be near SMC (UW4900)
DCIN Current Sense Filter

PP3V42 G3H

XL LR
BMON_ENG J_l s GgNG PLACE_NEAR=U4900. N12: 5mm
BMON_ENG U5313 ggo}uF Foose
INC7SB3157P6XG 2 CHGR AMON A 2 SMC DCI N | SENSE
1 o 3 P
A @}%%8 BMON_| NA_QUT lles SC70 sm6  smC MUX_SEL ¢y 25 <6 I ECV' o % o
T ?Szf « BMON_ENG 1 WOSW 1 C5380
REGULATOR S| DE: G55 VE 2| a0 ved5 = - go-;,nfzu': PLACE_NEAR=U4900. N12: 5mm
U5323 R5391 PLACE_NEAR=U4900. N13: 5rm 2 fﬁ;
o os oy CHGR CSO R P shv | NOZLS e - D BMON 3 4 BVONAMUX QUT 35, 3K SNCBATT ISENSE . [ QoS ASS s
BO Al
BMON_ENG 1% —
R 0 R dw s = ATl A e300
Bl\/tﬁgf’ 100K — Thoe
LOAD SI DE: aw :gg% E%/‘jlgw 2 8 xon
N ZW 1 2402 402
Y PLACE_NEAR=U4900. N13: 5nm
Monitors battery di scharge &/566}9’
current frombattery to PBUS GAIN: 50X
= GND_SNMC_AVSS 45 46 40 50
U5303 only senses current up to 6.6A SYNC VASTER=RLE  SENSORS SYNC_DATE=06] 29/ 200
e -
Current & Voltage Sensin

oy o emh i ;
(3, wovte e, [ooTe]b
® <E4LABEL>
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GPU VCore Current Sense

| TI CAL
R5409 %410
2. 87K OPA2333 PLACE_NEAR=U4900. L10: 5mm
o > CEXL MP6_| MON 1 2 »» GPUI SENS P s OF oA L

CPU VCore Load Side Current Sense / Filter

%4% s 7 GPUVCCRE 1auT 1 AR, SMC GPU | SENSE o -
R5459 \ PLACE_NEAR=U4900. N10: 5mm o v
ot 8 12 L MVP_| 1 2 B7K, | SENS P R5453 R5410 e 1 C5408
* cPuvooRE ot 1 A R3S 10K == 0 22UF PLACE_NEAR=U4900. L10: 5rm

16w

SMC QU ISENSE  yromy 4 1 2 00 GPUI SENS N | Gain: 1.4x — 20
2 X5R
y'tow y'tow 402

M- LF 6
o
Moz = Moz G\D SMC AVSS
R5450 105453 R5412 S SS a5 a6 49 w0
0. 22UF
R,z CPUI SENS_N PLACE_NEAR=U4900. N10: mm T 2%, LANRS
e i oy
M- LF M- LF
s R5452 o8
= 20. OK Gain: 3X = C5407
1 470PF
/18w 12
VE-LF 11
402 1% NOSTUFF
C5457 S
470PF
1|2
|| 1.8V FB Current Sense
19% NOSTUFF
CERM
403 63,58,63,02,54,54,5%,51,59 42_PP3V3_ S0
TR e
s 76 —PPLVBRIVS5_SOGPU_I SNS_R
CRI Tl CAL R5415
R5413 13 1 SNS_P1V8GPU P 1RAARS2 IGNS PIVBGPU R P |,
- GFX VCore Current Sense 0.00L 1%
% 59 5 30 % 5 %0 25 PP3V3_ SO W Vel 2|
NErrrerrds wed R5414 402 : ;
c5444 2 232K,
1UF 99 I SNS P1VBGPU N 1 99 | SNS| P1VBGPU R N o 05,22YF PLACE_NEAR=U4900. L8: 5nm
|4 _g I z:M e 50 7o qomy PPLVBRIVES_SOGPU_I|SNS b Gain: 431x 2 e
M- L
EE b5 .
R75411584 . OPA2333 PLACE_NEAR=U4900. L12: 5mm 305" - D SMC AVSS P
» o > GEXIL WP _CS R P AR L gxisns rRP |, oFN R5479 NOSTUFF 1R5416 .
A L JGEXIMP ISNS 1OUT 348 SMC GEX I SENSE o e 2409 R5417
R R v v gg.';,:: %5“'16\” L AM S| GNAL_MODEL=EMPTY
402 - 1/ 16W 2
. 1 CERM 3
R75?581 ) o " GAIN: 1a0% Yo" 1.C5479 402 2402 /76w C5412
o0 o > GEXLMWP_CS R N1y K woEx 1sls R N 0. 22UF Moz ar0PF
Y PLACE_NEAR=U4900. L12: 5mm ™" &%} 12 S GNAL_MODEL=EMPTY
1/16W X5R
M- LF 402 11
402 R5483 L = 50y NOSTUFF
iM CERM
NOSTUFF 1 2 = 402
C5482 1 1R5482 19 ¥ S| GNAL_MODEL=EMPT
470PF —— M VEW
58 2| oW 02 FF
CERY VE D CPU & MEM 1.5V S3 (DDR) Current Sense
402
2 470PF
112
11
L %z S aL_nooeL ey o4 55 48 30 35 54 9 92 33,29,47,0,7 5, PP3V3_S3
M
T coee
0. 1UF
Sooe
2 G
b5
B4
35‘11514 s OPA2333 PLACE_NEAR=U4900. N8: 5mm
B ISNS 1V5 S3 P HAZK L DDRISNS RP o, R5440
M N PR 1aur 3 453K, SMC P1V5S3_| SENSE o -
P43 Mo’ 1T T 1 C5490
. T NF- LF
CPWVTT 1.05V Current Sense % o D ISNS 1V5 SS N LAA . DDRISNS R N s [ Gain: 243 oz 0. 22ur
402 402
— GN\D_SMC_AVSS
NOSTUFF A 45 46 49 50
1 R5442 R5441 - .
Cf4>§104l13'2: o )Y Bt g L MODEL=EMPTY PLACE_NEAR=U4900. N8: 5rmm
10% —— 74
OB, T, CAL ol 3 et
OPA§1339 ’ N‘w Cf’?%élf
R5474 ., cPUVTTISNS R P s ° on PLACE_NEAR=U4900. MB: 5mm 1] 2 S| GNAL_MODEL=EMPTY
» 7 D CPUVTTSO CS P 1 A5K * 87 1 10
6 45 10 = éég.%{v. NOSTUFF
R5473 Yo" 33
- D CPUVTTSO _CS N LA cPUVTTISNS RIN
1/110/60W
205"
- GND SMC AVSS 45 46 19 50 SYI\K%I l?ﬁsTE%KlS SENSORS SYNC DATE=07/ 02/ 200
NOCS A "
1 R5472 R5471 Cu
4#0713% £ M 1AM, S| GNAL_MODEL=EMPTY PLACE_NEAR=U4900. MD: 5rmm rrent Sens Lgngnm "
50V | 1/ 16W -
i 2 5 i g NOTUFF d} Appl e I nc. Imgm_l_<SC|-|_NUM> D
s
470PF MODEL = 8 <E4LABEL>
1z SO L=EMPTY NOTI CE OF PROPRI ETARY PROPERTY:
- 1I0I0Aj THE | V\FCRMQ | ON_CONTAI NED HEREI N IS THE
= 50V PROPRI ETARY PROPERTY OF APPL| oaquT INC.
THE POSESSOR AGREES TO THE FOLLOW NG
202 | TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 54 OF 132
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8 7 6 5

4

3

GPU Proximty/ GPU D e/ Left Heat

Pi pe/ R ght

Fin Stack

R5550
S 1 PPOVE SO 1 2 PP3V. HVENS R
TRBEEUBBET b = mm
ity VDR [+ cs550
40 PLACE_NEAR=U5550. 2: 5mm g@{é\ﬂu R55511! IR5552
05 50 75 GPU TDI ODE P PLACE NEAR=U5550. 3: 5mm 2 10K 10K
D> 1 402 3% 5%
Detect GPU Di e Tenperature SI GNAL_MODEL=ENVPTY b i Mﬁib? %gﬂé"
C5551 1 U5550 = 2| |2
0. 0022ufF —— EMC1414- A
8V MECP
Gy 2| pp1 THERM / Al 7 GPUTHVSNS THM L
Detect Right Fin Stack Tenperature o 00 7o GPU TDI ODE N 3 ALERT* . 8 GPUTHVBNS _ALERT L
501 2 GPUTHIVENS D P 4 Dpzx% T CAL T SMBUS SMC 0_SO_SDA
B84 s%%'; 3 SI GNAL_MODEL=EMPTY S | pne/ DP3 SMCLK SMBUS_SMC 0_S0_SCL
................ \ D
'Pl acenent not e: , - B 1 0.2 L 5
'Place @501 on bottom side BCB46BMXXH 8Y T
closetothe right fin stack ety L oo
---------------- .. GPUTHVENS D N PI acenment note:

Detect Left Heat Pipe Tenperature

PLACE_NEAR=U5550. 4: 5nm

PLACE_NEAR=U5550. 5: 5nm

CPU Proximty/ CPU Die/ PCH Proximty/ Battery Charger

Wite Address:
Read Address:

PI ace U5550 on bottom side under

0x98
0x99

R545770
jgsjgéjggjgj23023923537&; #&_PP3V3_S0 1 2  PP3V3_SO0_CPUTHVENS R
F A 1V51¥/WV @ EEESC“E WBIES: 22 M
CLF
ok . R5572
DD 1°0K
U5570 ‘iﬂév
PLACE_NEAR=U5570. 2: 5nm EMC1414 ,402
PLACE_NEAR=U5570. 3: 5 Msop
% 5@ CPU_THERMD P - — ™2 | ppy THERM: / ADDR]
. - 1 3 N H ALERT_ L
Det ect CPU Di e Tenperature 0 %%’;27[1?:‘_1_ ONL CRI TI CAALLERT CPUTHVENS
%govﬂ,;l— 4| op2r 53 Soatal @ SMBUS SMC B SO_SDA 45 40 o7
CERM
402 _ 5| pone/oP3 svok| 10 SMBUS SMC B SO SCL -y s 40 or
Y CPU_THERMD N : @D °

Detect Battery Charger Proxinmity Tenperature
99 CPUTHVSENS D2_P

B84 S%TE/)%?;(% 2 3 SI GNAL MIECL:S ESNPTY .
___________________ 1 504 1 0. 0022Lé!,: -4
PI acenent note: . B@AgénméXH i 2

'Place @502 on bottom si de '
cI ose to battery charger circuit

90 CPUTHVENS_ D2 N

PEAGE-REAREUES6: 8: 8

Detect PCH Proxinity Tenperature

PI acenent note: ,
PI ace (504 under PCH '

)

Wite Address:
Read Address:

PI acenent

not e: !

PI ace U5570 under CPU '

45 48 81 97

45 48 81 97

Proximty

Conpensati on for

EMC1414 can perform Beta
Di ode 1 only

Ext er nal

SYNC MASTER=K18 SENSORS

SYNC DATE=06/18/200

TTTLE

Thermal Sensors
10y, g epne s
<SCH
d} Appl e I nc. SCH_NUM>
® <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | V\FCRNIQ | ON_CONTAI NED HEREI NIS THE <BRA|\O_b
I ETARY PROPERTY_ OF APPL| w\/PUT I NC.
e PEEaER ACRERS ‘T8 THE FOLLOW NG PR —
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Left Fan R ght Fan

o PP5V_S0 " PP5V SO
SEBRnEn e PPAV3 SO Sagangner, PP3V3 SO
88 87 85 84 B3 BO 73 72 69 CRI Tl CAL 88 87 B85 BA B3 BO 73 72 69 CRI TI CAL
A i | 76122890
RSG;%Q l\gRT-SM R56467(3( '\gRT-' SM
s | 0 s | 9
R5655 a2, o R5665 a2, o
« o SMC_FAN 0_TACH LAAN 2+ FAN LT TACH o « o SMC_FAN 1_TACH L AN 2+ FAN RT_TACH o[
Wi T° i Io
o 40 hos 4o
R56511 5 R5661* 5
100K —O 100K —0
a8l ° 660 1Bl 2 660
abb, % IN7QOIDW X- G 51850369 abb, % ZN790IDW X- G 51850369
s m—SMC_FAN 0_CTL A[FTd3  FAN LT PWM = s o> SMC_FAN 1_CTL 1\ FTds . FAN RT PWM =
SYNC MASTER=K19 M_B SYNC DATE=05/ 29/ 200

TTILE

Fan Connectors

T .
CS Appl e | nc. <SCH_NUM>| D
® <E4LABEL>

|

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE <BRANCH>
PROPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 56 OF 132
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PSOC USB CONTROLLER

USB | NTERFACES TO M.B
SPI HOST TO Z2

TRACKPAD Pl CK BUTTONS
KEYBOARD SCANNER

PP3V3 S3_PSQOC 5,

W5

53 6

IC PIN NAVE CURRENT R_SNS V_SNS PONER
TVP102 v+ 10UA 2.55 KOHM 0.0255 V 0.255E-6 W
80UA 0.204 VvV 16. 32E-6 W
3v3 LDO VoD 60MA MAX 10 M 0.6 v 36E-3 W
vout 60MA MAX 0.2 oM 0.012 v 0.72E-3 W
PSOC VoD 8MA (TYP) 1.5 OHM 0.012 V 96E-6 W
14MA (MAX) 0.021 V 294E-6 W
18V BOOSTER VIN ANA ( MAX) 4.7 OHM 0.0188 V 75.2E-6 W
49 a5 47 46 45 43 23 21 17 1.PP3V42 G3H CS725
BR@|UL2VEe OTT 10
2 1
s3 s TErSAd8nr 1
ag 33 32 01 200 33 PP3V3_ 2
%2°35%84 %380 4036 85

W5 _LEFT_SHI FT_KEY

(57254

LEFT SH FT KBD 1

48 a7 46 45 &
73 6

3

16178773772 55 54 53 50

536 VB

36 35343332 31 20 17 8.7 &

101787773 72755 54

53

6 7.8 17 20 31 32 33 34 35 36 48 50 53
2 73 87 10

5455 7 1

wo PILCKB L NN
ss _BUTTON DI SABLE
sa _Z2_HOST | NTN B
s W5 _LEFT SHI FT_KEY T LI (O
53 LEFT. Tl KEY
mmwmmalcmwhmmwm
LLLLLLIWL| |||
BREA®BN NN T NO 6
Nlmlololololg> O|OIOIO|N|NI
» W5 CONTROL_KEY 1p2 3aadaod faaaan p2_242 W KBDI7,s
sas Z2_KEY_ACT L 2p2 1 P2 0|41 _W5 KBDI16N.,
TP_BOOT_CFGL 3pa 7 CRI Tl CAL P4 6[40 WS KBD15_C.,
TP_P4_5 4P4_5 U5701 P4_4[39 WS KBD14; 5,
sa 6 _Z2_DEBUG3 3P4_3 cY8Cc24794 P4_2|38 W5 KBDI3 s
56 Z2_ RESET 8P4 1 M.F P4 0|37 _W5 KBD12, 5,
e P 1p3_7 ( SYM VER2) P3_6[36 W5 KBD11 s
ws PSOC F CS L 8p3_5 APN 33752983 P3_4[35 W5 KBDIO s
s s _PSOC _MOSI 9P3_3 oMT P3_2(34 W5 _KBD9 . s
se 6 _PSOC_SCLK 19p3 1 P3 0|33 _W5 KBD8 .,
w5 _Z2_M SO 11 p5~7 P5 6/32__WE KBDY , +
sas Z2_CS L 12p5 5 P5 4|31 W5 KBDI ;s
s _Z2_NOSI 13p5_3 P5_2[30 W5 KBD2 ¢ s
sa6 Z22_SCLK 4p5_1 '\|"n|m|"'|m 8 '\|O|O|Nv©| P5_0[29 W5 KBD3 s,
THRWL
PrralaaSEiaeeY  PARY
O[O~ [R[OO[A[N[O[IT O[O0
Al H | A H | H| N NN NN NN
TP_PSOC Scl = W5 _KBD4 55
W5 _KBD5 55
W5 _KBD6 s 55
1P PSCC SDA TP_| SSP_SDATA P1_0
| SSP SDATA/ | 2C SDA
«NC PSOC P1 3 | 72 LKL N o
.o TP_ISSP_SCLK P1_1 TP P7 7
I'SSP SCLK/ | 2C SCL
DI FFERENTI AL_PAI R=USB2_TPAD R52701
93 36 USB_TPAD P 1 2 USB TPAD R P
Nlegw REF L EALR-sE? P PP3V3_S3_PSCC .,
NEFEI—N?C’@KTTYPE:USQE D
TO MLB CONNECTOR
R5702
93 36 USB_TPAD N 1,\59\/2 USB TPAD R N
DI FFERENTI AL_PAI R=USB2_TPAD Fi R=USB2_TPAD
ity R M TR ot
U5701 CHI P DECOUPLI NG
PLACE C5701, C5702 & C5703 PLACE C5704, C5705 & C5706
CLOSE TO Us701 VDD PIN 22 CLOSE TO Us701 VDD PI N 49
R5704
1.5 PP3v3_s3!
s 1 ’\/\/\/2
st
1C5704 1C5705 |1 C570605
—L I00PF L0 1UF ——4 7UF
o —_— Yooz = %6g
S B8 P/ P e
B x5 &35

48 35 35 34,33 323120 17 8.7 8 .

22521 17 76 PP3VA2 G3H
PP3V3_S3 5 5%7%@FEAPE
4 WS _LEFT_OPTI ON_KEY
LEFT OPTION KBD 1 |}
3
PP3V42_G3H
-
PP3V3_S3 YéﬁﬁAFEAPE
U572 4 W5_CONTROL_KEY

WS _CONTROL_KBD 1

6

3

TPAD BUTTONS DI SABLE

BUTTON_DI SABLE

53— = T PLACE THESE COVPONENTS CLOSE TO J5800
THI'S ASSUMES THERE' S A PP3V42_G3H PULL UP ON M.B

701
SSMZK15FV D|3
SOD- VESM HF |
KH
PR
T THE TPAD BUTTONS W LL BE DI SABLE
6™ sz WHEN THE LID I'S CLOSED
SMC_LI D LID OPEN => SMC LID LC ~ 3.42V

64 46 4

LID CLOSE => SMC_LID_LC < 0.50V

R5714
70,

KEYBOARD CONNECTOR

J5713

APN 518S0637

NCx —820)

PP3V3_S3

-

|||—

KBD1

KBD2

KBD3

KBD4

KBD5

KBD6

KBD7

KBD8

KBD9

KBD10

KBD11

KBD12

KBD13

% 55 [ B B 5B 55555

KBD14

KBD15_CAP

KBD16__NUM

>W5_KBDI6N 1 XA A
1%

02 R5710

1K

KBD17

KBD18

KBD19

KBD20

KBD21

KBD22

KBD23

33333333

KBD_ONOFF_L

4 45 6 gy SMC ONCOFF_ L 1

NEAR 15713

SMC_MANUAL_RESET

48 47 46 45_43 23 21 17 7 &
73766 65 64 53 49

l o
-

5% 16 15 15 20 7117 7 o PP3VA2_G3H
THee el et ST\AS L EFT_SHI FT_KBD

53 6.

53 6.

PP3V42_ G3H

W5 LEFT_OPTI ON KBD
W5_CONTROL_KBD

|(5(5000OOOOOOOOOOOOOOOOOOOOOOOOO|

3

NCx
F- RT- SM
FF14- 30A- R11B- B- 3H

LOG C

C5758
UF

W o

=

N

APN 311S0406

a6

CRI TI CAL
s s W5_LEFT_SHI FT_KBD 1 5 SNZ4LVCLGLO
s s W5_LEFT_OPTI ON D 3 70304
s s \W5_CONTROL_KBD o SVC_TPADFST L
2
'R5769 |'R5770 |'R5771
33K oK 3R§>K
16 9 0
SRt S e S o
2

SYNC MASTER=K19 M.B

SYNC _DATE=05/29/ 2009

TTILE

VEELLSPRI NG 1
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I 6 5 4 3 2 1

BOOSTER +18. 5VDC FOR SENSORS

BOOSTER DESI GN CONSI DERATI ON:
- POAER CONSUMPTI ON

- DROCP LI NE REGULATI ON

- RIPPLE TO MEET ERS

- 100-300 KHZ CLEAN SPECTRUM
- STARTUP TI ME LESS THAN 2MS

APN 15250504 - R5812, R5813, C5818 MODI FI ED I PD FL EX CO\INEC_I_m

72 67 66 61 58 56 a0 a1 43 42 53 5y 7 ¢ PPEVS3 BT eAL
3. 3UR 870MA D5802 R580
B s, INPUT_SW 1 (Y YY) 2  BOOGT Sw 1N PP18V5 S3 SW;, 9, - LBy S S o, somm
SOk VLF3010AT- SM HF M N_LI NE_W DTH=0. 50MM LT a E3- 38 W 5% - APN 51650689
%O 02 8: 38MM M N_NECK_W DTH=0. 20MB0520WBXG | VOLTAGE=18 5 by VL NECR, W DTH=0. 20M1
0 TGN e 37150513 302 CRI TI CAL
105818 |'RB812 J5800
PPSV_S3_BOOSTER 39PF 1M 55560- 0228
M N_LINE W DTH=O. 50Mv & Loy L .
r\\n/a[yEgE(E\gVDn—_o. 20Mv APN $5351401 2 %EEW' 2402 yo s L = 421 00 ; L s KEY ACT L _—
6 00 o5
VN .Z2_DEBUG3 6 5 Z2_RESET,
L) US80S ], BOOST_FB L Cﬁélg - 2zl o3 ol PSGCF CS L.
" TPs61045 " ' T, 8¢ s o Z2 M SO 1015 o2 PLCKB L ..
N 5 72 BOOST_EN 285, o 0Z2_SCLK [0 ol PSOC_M SO, ..
- jo CTRL o5 < .Z2_BOOST_EN 1l ol1s PSOC_MOSI . .,
CRI TI CAL 8 IR5813 .Z2 HOST | NTN 1615 o115 PSOC SCLK &,
sw 715K ECI N EY; SMBUS SMC A S3_SDA, 4, s 4
THM ?; g X %?E‘év v o Z2_CLKI N 20[0 ol1o SVBUS_SMC A S3_SCL .7 ..
1C5816 |1 (5817 Ros1l 2402 55 50 48 36 35 34 32 92 33 20 17 0 1 5 PPOVS_S3 22] 0 o2t PP18VS S3 ..
—— 0. 1UF —|— 2. 2UF 9 b $61%8773%73
T T i —
2% Eé{CERM i g 2402
Keyboard LED Dri ver
59 68 53 52 58 53 53 %0 48, PP3V3_S0O 7270 69 o0 52 47 42 23,7 g _PPBV_SO CRI_TI CAL
REF R F e loun 0L558§A§(()) 350HM CRITI CAL J5815 pin 1 is grounded
i ji 1 1 2 KBDLED SW on keyboard backlight flex
To detect Keyboard backlight, SMC will R5487%|0§ 1098AS- SM T 2 35 EF1is- 4%—5|§1%@D- B 3H
) : 1 S TOT N TR r RY-
tristate SMC_SYS KBDLED: %’{:ig\é\l @8159 - i, . SNC_KIJBLED_PRESENT_L . 5
LOW = keyboard backlight present 2 } %7;— > DS
X5R 3
Hl GH= keyboard backlight not present 402-1 = l—j_o
s _SMC SYS KBDLED 6|cTRL LED| T o
BOM OPTI ON:  KBDLED_YES :
NO STUFF Tess0 APN 51850612
1 LT3491 TER=KL B SYNC DATE=05/ 29/ 200
RS5853 ALWAYS PRESENT R5485%ﬂ1 R581%2K A SC VS 9 ML
1B gg KBD BACKLI GHT CONNECTOR VELLSPRI NG 2
1 1 S AR S
i abb, o <SCH_NUM-[ D
ao B d} Appl e Inc. —
] ] () <E4LABEL>
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Anal og SMS

R5921 PULLS UP SM5_PWRDN TO TURN OFF SM5 WHEN PIN IS NOT BEI NG DRI VEN BY SMC . . .
- PP3V3 S3 Desired orientation when _—
5950 48 36 39 30 33 81777002 8 . pl aced on board top-side:
Jicsgzz Jicsgze
R5921% 3 NO STUFF i’-o,lUF %OO,EJF
10K U5920 : 8 -
M:;llhgv AP344ALH = = Front of system
2 LGA +X
1lFs vourx[ 12 SMB X AXI S oD +Z (up) ¢
55 45 SMS_PWRDN ss as —_ SIVE_ PWRDN 5 |pp CRI Tl CAL
[ans =R e S TR SVE SELFTEST 2o @yl 10_SMB_Y AXI S am O
voutzl 8 SMS5 Z AXI S oD
15 |rRes
NO STUFF NCc _4 |res Circle indicates pin 1 |ocation when pl aced C
1 ; ! !
10K922 Ne 3 Ine NAL1L NG in correct orientation
% NC _6 INc NG 13 NC
! 160 NC _2 Inc NAL16 NC 15923 (1 C5924 (1 (C5925
2402 ao — 0 1UF~ 0 TUF -0 TUF
N - 189 189 - 189
408 408 408
PLACE CAPS ON SM5 QUTPUT SI GNALS CLOSE TO sSMC
_—
‘R5940 ['R5941 [|'R5942
) %, %, %,
1/16W 1/16W 1/16W
VF- LF MF- LF VF- LF
Al ternate | ocati on Anal og SMS
55 54 83 PP3V3 S3 Desired orientati on when
£53
155634 8 . S
By NO STUFF | NO STUFF placed on board top-side:
1C5932 1C5936
<
5 U T B
oo 2 | * 55 w
Us5930
AP344AL H = = Front of system
LGA +X
1|rs voutx| 12 SMS ALT X AXI S +Z (up) ¢
5 Ipp CRI TI L
SMB_ALT SELFTEST| 2 st W10 svs ALT Y AXIS O
vourzl 8 SMS ALT Z AXI S
15 |RES
NC _4 |RES Circle indicates pin 1 |ocation when pl aced
11R(?K932 Ne 3 Ine a1t ne in correct orientation
% o NC 6 INC NG 13 NC
108 NC _9 INnC Nd 16 NC ——
2402 aD
]
SYNC MASTER=K19 M.B SYNC DATE=05/ 29/ 200 A

Sudden Mbotion Sensor (SMVS)
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3

2

R6003 M NokkRR-W BFHES: 38T M NokkRR-W BFHES: 38T R6004 o
PP5V_S3 PP5V_S3_DEBUG ADC_AVDD R PP5V_S3_DEBUG ADC DVDD_R  , 10 PP5V_S3 gl
PLACE_NEAR=R3404. 1: 3nm PLACE_NEAR=RA598. 2: 3nm dor we v o VOLTAGE=SV VOLTAGE=SV v DEBUG ADC 5 8
XW5010 XW5020 DEBUG_ADC  MZIF DEBUG _ADC DEBUG ADC DEBUG_ADC DEBUG_ADC ML e
M SM 1 C6000 1 C6001 C6002 1 C6003 1
s PP3V3 W AN F 1 542 P3V3 WAN_F_XW 12 o PPBV._SW QDD 1 542 PS5V SW ODD_XW e ‘0/1UF L ;2|_80%U|: 0.1 ;;_: 10y50::
uEBUG_Am 1uEBUG_Am PLACE_NEAR=U6000. 23: 5rm z g\ll z i(g;F,e c;) 2 i(g;F,e
B -
6R469(|)(10 PLACE_NEAR=U6000. 22: 5rm 5’\?020 ] b
iow DEBUG_ADC LI DEBUG_ADC 1 B SEBLG ADC L
2302" R6012 2402 R6022 = U6000 3 D
1 226K, ADC . R6801 PLACE_NEAR=U4900. F1: 3mm
$B5V_SWODD DIV 1AAN . CH1 Anc 22 lop  LTC2309 14 > SMBUS SMC MGMI_SDA -\ . 4 o
DEBLIG ADC 18 DEBUG_ADC "o N <
R602 LD s ADC_CHI 23 |ora AD1 )
302 106022 DEBUG_ADC 138w DEBUG_ADC
Uk 681K " 558 ss ADC_CH2 24 | > bt
f 6w —_ 50%, « ADC_CH3 1 |os soA| . R6002  pLacE NEAR=U4900. E4: 3nm
zyé.zuz 2 %R «« ADC_CH4 2 | scl 16 ADC SCL 1 2 SMBUS SMC MGMT SCL 45 a0 o7
0 ss ADC CHS 3 lcs 576,
PLACE_NEAR=U6000. 22: 5nm PLACE_NEAR=U6000. 23: 5nm « ADC_CH6 4 o vrer] 7 ADC._VREE MZE)%'W
L = ss ADC_CH7 5 |aw
= s REFCOVP|_8 -
DIVIDER -~ 2/5 oM DEBUG ADC | DEBUG ADC
DIVIDER ~ 2/3 | 2C ADDRESS: 0X10 / OX11 — ap—. TERM 1 C60U9:71 1 C6L9:05
ADC RANGE: 0V TO 4.096V I I o o e e ?83’/} %‘%&1
- | | | | N N E
LSB: 0.001V —F %EQM —F %(8§ —
67 66 61 58 56 54 46 44 43 az 33 31 7 5. _PPOV_S3
50 56 5 o sggig s, OEBUG ADC | DEBUG ADC
C6030 CG}OU?:O
DEBUG_ADC DE%US_S%DC > g@k@
R6030 402 402 PLACE_NEAR=UG000. 2: 5mm
TP_ISNS AIRPORT P 1283 2 . | SNS AIRPORT R P DEBUG_ADC PLACE_NEAR=UB000. 24: 5mm o TP ISNS ODD P 1ARA 2w ISNS ODD R P DL%L(J)%SDC =
m Y U6030 DEBUG ADC 1% = DEBUG_ADC
E OPA2333 2 118w s OPA2333
LA : ° o R6034 LAY |, oen R6054 C
DEBUG ADC FOVR1 ISNS AIRPORT 1OUT 13552 ADC._CHP = DEBLG ADC ™1 LISNS ODD louT 1228K, ADC_CHA =
— 2 - 1%
031 2 v Y DEBUG ADC R6051 ] Y DeBUG ADC
243 " 4 GAIN: 1239X hos™ 1C6034 499 4 GAIN: 561X 405 16054
- TP_L SNS Al RPORT N1 2 2 I SNS AIRPORT R N o : 72U - TP ISNS DD N1 2 2 ISNS DD RN o 7,20
1/ éw 2 é‘)é&, it 2 %g"
Moz 485 Vo5 DEBUG ADC PLACE_NEAR=US000. 2: 5nm | 4
DEBUG_ADC ) o 5
Fl — L PLACE_NEAR=UB000. 24: 5nm d fﬁ% 1
. 55| T Re033= 1 - 6052 1 R6053 = L
Q0321 i 301K 1 301K, - 470pE - g 280K 280K
T @,,\;7’2__ e g NOSTUFF ﬂ,,\ﬁz BELEW %
0 2% M5 06033 0 2 M5 06053
470PF 470!32F
1 H 2 - I
= 167, NOSTURF =+ 18% NOSTUFF
G DEBUG_ADC Koty
PLACE_NEAR=US000. 1: 5mm R§19260 PLACE NEARLUBO0O. 3: S
FB Vol tage Sense / Filter o TP ISNS HOD P 1 2 5 ISNS HOD R P U6040 — e
040 DEBUG_ADC %/{:11/52, s OPA2333
s e PPIVBRIVES_SocPU | SRABY R§2%4K4 o5 oen
1 2 FBVSENSE IN 1 2 ADC CH3 = DEBUG ADC 7 I SNS HDD | QUT
PLACEMENT_NOTE=PI ace near R5413 M:ll/g}é’ DEBUG ADC R60_61
302 16044 412 GAIN: 845X
UE TP ISNS HDD N1 2 2 ISNS HDD R N B
2 foo" 1/11D/§w
i i
D DEBUG_ADC PLACE_NEAR=U6000. 3: 5|
L PLACE NEAR=UG000. 1: 5nmm C6062 1 R6063 —
- A470PE —— 348K 1 348K,
8°/ I %6
NOSTUFF 2 2 ¥ %
2 F0sFC6063
470PF
12
1
+ YINOSTUFF
409"
PLACE_NEAR=D9701. 2: 3mrm
o7 68 o1 58 58 30 45 40 13 42 33 31 7 5 PPBV S3 J_ oo |
1 SM
0,1 e PPVOUT SO _LCDBKLT |, = » pyouT_SO_LCDBKLT_XW
2 OECV. DEBUG _ADC
PLACE NEAR=US000. 4: 5mm 11R’3080 PLACE_NEAR=U6000. 5: 5nm
g DEBUG_ADC 51%/‘11@4/ DEBUG_ADC
UB0s0 R6074 212 RO%2
TP_I SNS_LCDBKLT_N shn N0 L6 I SNS_LCDBKLT_I QUT 13%5K2 ADC _CHB $BVOUT_SO_LODBKLT DIV 17N, 2 ADC._CHY s
= DEBUG_ADC IN. 200X 178w DEBUG ADC DEBUG_ADC 18w DEBUG ADC
TP_I SNS_LCDBKLT P 4N > ADGs GAIN 05" 106074 'R6081 GobF 1 C6082
= " 2. 2UF 52. 3K —L 22 5UF A
G\D 5 L0%, 1/16w T g“i, SYNC _VASTER=K18 SENSORS SYNC _DATE=07/07/200
o % [ X TS
A 2
2 e rewesoon ok DEBUG SENSORS AND ADC
PLACE_NEAR=U6000. 4: 5mm TG NOVEET T
L = < CS Appl e I nc. |<SCH_NUM>| D
DI VIDER: ~ 1/20 ® <E4LABEL>
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31 2723 21 20 10 18 17 7 ¢ PP3V3_S5

95785 83 73 72 71 66 35

'R6101 (1001 o| CRITI CAL
3, 3K 0. 10F
160/ Q\yfﬂ U100
2402 0 32MBI T
SPI_MB CLK 6| scLk si /sl oo|S SPI
MX25L3205DMRI - 12G
oM T
SPI_MB CS L CE*
SPL_WP L %W»,Aoc o' sionz SEl
fann SPI ROV USE_M_B o HoLDr
HOLD* is asserted GND
ignore SPI cycles. ¥
__‘._

MB M SO (oo +

SYNC MASTER=K1/7 REF

SYNC DATE=06/15/ 200

TTTLE

SPI  ROM
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5

AUDI O CODEC

CRI TI CAL APPLE P/ N 353S2592
L6201
FERR-220- OHM PP5V_S3
o772 71 220 21 36 12 7 0 Ey—PPLV8_SO e 10 1021 L2 . PP1V8 SO AUDI O DI G e
4 CRI TI CAL] 152 s
s 10Ji JiCGZ 11 MUEFE[EE WEBrLES: 18M PP3V3_S0
4 7UF 0. 1UF
70% 8% . PPAV5S_AUDI O ANAL OGrm <
i G o ORI TI CAL 06216 |1 06215 1 CRT1 CAL WY (R WBrES 1aM
1 C6214 1 1 0621
62191, T L o e (ool a
= 10U8 Cc6218 1 « £hu8e 5 1805 gy T — :
2 00 s GND_AUDI O_HP_AMP AT POEY 2 oAl L TR 5 %55 X
s D PP4V5_AUDI O ANALOG ORI TI CALS RTI i012 LLP < ol w i( % 2 »——Ei %
06221 |t 1/ C6220 il I I 4 3609 PO GND_AUDI O _HP_AMP <4 c0 2
1 o L TOUF D VA REFVA_FP VA = GND_AUDI O CODEC s; 56 s
210 20 p— 20% VBI AS DAC| 29 |veiAS DAC -
267K GV 2 2 6y -
s 8 5 CS4206_FP 44 e FiLTe HPOUT_L LLINE LNECK AUD_HP_P L oo
2%-2#\/ CS4206 EN 41 v AT HPOUT_Rl_40 M N LI NE_W DTH=0. 30MM M N_NECK_ W DTH=0. 20MM AUD HP_ PORT R@ 0
HPREF|_39 M N LI NE_W DTH=0. 30MM M N_NECK_ W DTH=0. 20MM AUD HP_ PORT REF@ 62
NC TP_AUD GPIO 0 2 |GPI 0D/ DM C_SDAL LI NEOUT_L1+| 35 TP_AUD LOL_ P L NC
NC ITP_AUD GPI O 1 12 G:| oru %c S% LI NEQUT_L1-| 34 TP_AUD LO1L_N L NC
NC TP_AUD GPI O 2 14 2 LI NEQUT_R1+]_36 AU LOL P R e
B o) AUD GPIO 3 15 GPl CB LI NEOQUT_R1-| 37 AUD LO1L_ N R oD -
s > AUD_SENSE_A 13 |SENSE_A LI NEQUT_L2+ 31 AUD L2 P L o o
CS4206_FLYP LI NEQUT _L2-| 30 AUD L2 NL oo
LYC LI NEQUT_R2+|_32 AUD L2 P R 61
CRI TI CAL| | 45 |FLYP LI NEQUT 2. |33 AUD L2 NR =22
6222 1 06223 43 |FrLvC oD
502 UF -2} o/ 42 |FLYN
\Y R UG201 McBiAS 1s AUD_CODEC,_M CBI AS g =
-LF 44
3 v HD CS4206ACNZC
C54206 FLYN CRIT cAL VoM 28 CS4206_VCOM
VL_I F
LI NEI N_L+|_21 AUD LI _P L 50
- HDA BI T CLK 6 |BI TCLK LINEIN G| 22 AUD LI _REF 50
o4 17 TRy HDA_SYNC LI NEI N_R+|_23 AUD LI _P_R am =
R6211 | 10 |svne
39
os 17 qy—HDA_SDI N0 1 2 . AUD SDI_R 8 |spi MC N L+ 18 AUD MC INP L w
/\é}%\’ 5 |spo MCI N L-| 17 AUD M C I NN_L %sg
EobF | X M N R 19 AUD M C I NP R &rm
os 17 [rmy—HDA_SDOUT LLQRESET M CIN_R|_20 AUD M C INN R &
w17y _HDA_RST L |
62 AUD SPDI F_ I N 47 |SPDIF_IN
[ mmog R6712 AUD SPDIE OUT CHI P 48 JopDi F_our VREF+_ADC_27 CS4206_VREF_ADC NC
« oy AUD_SPDI F_OUT 1,\?§\/z oM G saLl 4 TP_AUD DM C CLK NC
1, 51/§W
hob™ DG\D THRM PAD AGND
~ o) o |
N b CRI TI CAL CRI TI CAL
62241, .|'CR225
l 2 TR 'R6213
— case- P¥ GRS B0 100K
thiow
2402
s 50 ss GND_AUDI O CODEC \k/ﬂukt/lﬁgaw BTHER: 3WM
CRI Tl CAL CRI Tl CAL N LI NE W DTH=0. 1
L6200 M N-RENR-W BFHES: 18MM Uc200 XE?&%\?TF:S' B NO-I_ES C]\I CO]EC I / O
A S = T . DI FE_FSI NPUT= 2. 45VRVB
N = 2.
o 00 o1 50 50 54 0 42 13 12,35 31 7.0 [y PPBV._S3 s 4V5_REG I N 1N aurle PRAV] AUDI O ANAL OGgrr =« SE_FSI NPUT= 1. 22VRVB
R6200 ol aavs \R DACL FSOUTPUT= 1. 34VRVB
——— PP3V3_SO 2. 21K AV5_REG EN Hsrow 6202 CRITI CAL DAC2/ 3 FSOUTPUTDI FF= 2. 67VRVS
Badddnaiy ™ AN ao N5 02021 16203 DAC2/ 3 FSOUTPUTSE= 1. 34VRVB
WY | 06200 CRITI CALY sz ] == 10F
LA UF 1C620 r I, %837“
_: 1% —4 1 OF ig\fﬂ Py
1 XW6200 T; i8¢ o™
SM 202-1
1582 — GND_AUDI O_CODEC 55 5 o
1 0 2
i)
g
XVBS&O]_ M N _LINE W DTH= 18W
1582 "ENEC‘C‘Q’KTT’:& - GND_AUDI O HP_AMP ., 4 o

SYNC MASTER=K18 AUDI O

6.7 31 33 42 43 44 46 54 56 58 61 66 67

SYNC DATE=09/ 21/ 2009
TIe

AUDI O CODEC/ REGULATCR
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8 7 6
D
LI NE | NPUT VOLTAGE Dl VI DER
CODEC RIN = 20K OHMS
NET RIN = 18K OHMS
FC = 8 HzZ
VIN = 2VRM5, CODEC VIN = 1.14 VRMS
CRI TI CAL
R6301 P3G
- AUD LI L 10 81 AUD LI L DIV 112 AUD LI P L -
- W T ym R WBHE W ain M REEWETE T =
o CER SR C
1R6302
21.5K
Hapw
2402 CRI Tl CAL
C6302
3. 3UF
1]]2
10
i
= D AUD_LI_GND | ) AE{D LL_REE oy o
VNRER-WBIE W | CRECR :
15(()3300
o CRI TI CAL
o 6312
2 3. 30F
1]]2
1]
o s my-GND_AUDI O CODEC | %
e
1
Ro3k2 B
Hapw
2402
CRI TI CAL
R6311 P35
- AUD LI R 1 81K AUD LI_R DIV 1|2 AUD LI PR -
- B }L}év - B CEl \§5R - h
402 B05- 1
%C MASTER=K18 AUDI O SYNC DATE=07/ 29/ 200 A
AUDI O LI NE | NPUT FI LTER
RO .
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ZOBEL NETWORK & 1ST ORDER DAC FI LTER PLACEHOLDER

R6501
SHEAUD HP_PORT L 1 0 2 AUD_HP. Lm 62
5%
CRI Tl CAL| 1/ 10w
500 * Eok?
0. 1UF ——
BT 'R6502
X7R- iy 3, 32K
NC _AUD HP_ZOBEL L mﬂé’
R6500" 22
9
1 12%
Wb,
52 58 [T GN\ND_AUDI O HP_AMP
R6510"
39
Y
P22 R6512
NC _AUD_HP_ZOBEL_R 30. 32K
CRI Tl CAL| ‘iﬁ\év
G510 ¥
iR
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3X MONO SPEAKER AMPLI FI ERS ( SSM2315)
APN: 353S2500
GAIN = 6DB
1ST ORDER FC (L&R) = 120 HZ +/- 30%
1ST ORDER FC (SUB) = 58HZ +/- 30%

M N_LI NE_W DTH=0. 30
M N_NECK_W DTH=0. 20
SPKRCONN L_OUT.

M N_LI NE_W DTH=0. 30
M N_NECK_W DTH=0. 20
SPKRCONN L_OUT.

OO © 62 9

M N_LI NE_W DTH=0. 30 mm
M N_NECK_W DTH=0. 20 MV

O © 62 99

SPKRCONN_R_OUT_P [ & 52 %
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M N_NECK_W DTH=0. 20 MV
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s m_AUD_LLN_B_lmz_AUD_SEKBAMD_BLN_N_1| 2 V0o PVOD 3
L2 N A8 e }—‘ 16620
4 NO_TEST=TRUE 15 206620
XBK SSMP315R N cL |\ WCSP OUH o
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AUDI O JACK 1 LO HP JACK, SPDIF TX
D AUD SPOLE QUL crm = M C CONNECTOR D
FERF%(:SLZ(?O% OHVICRI TI CAL %Rg;'gg"
1(YYY L2 HS MCP 63
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LYY Y L2 AUD_HP_PORT_REF (o - .
CRI T1 CAL 0402 +—0O
SPDI F- TXRX- K24 L6701 =
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RGHT 3 AUD_CONNJ1_RI NG LYY Y L2 AUD_HP_R o oo
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1 1 2
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F- RT- THS 1 1
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SHELL 10 0402
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CODEC QUTPUT SI GNAL PATHS

FUNCTI ON VOLUMVE CONVERTER PI N COVPLEX MJUTE CONTROL DET ASSI GNMVENT PORT B LEFT(HEADSET M O)
HP/ LI NE OUT 0X02 (2) 0X02 (2) 0X09 (9, A N A 0X09 (A) CRI TI CAL HP=80HZ, LP=8.82KHZ
SATELLI TES 0X04 (4) 0X04 (4) 0X0B (11) GPIO 3 N A M KEY M N_LI NE_W DTH=0. 1MV
suB 0X03 (3) 0X03 (03) OXOA (10) GPIO 3 N A L6880 M N_NECK_W DTH=0. 1MM
SPDI F OUT N A 0X08 (8) 0X10 (16) N A 0X0C (B) FERWO*M/O_TAGE 3.3V
69_68 63_62 58 54_52 51 50 48 1 =
TR A0 ooz ' p - SHER pRe mkey
CODEC I NPUT S| GNAL PATHS CRI Tl CAL APN: 35352256
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LINE IN 0X05 (5) 0xocC (12, 0 N A oxoc (12, 0 C6880 1 o\ KEY
SPDIF IN 0X07 (7) OXOF (15) N A N A JOLE —
653¥ 28K 2
BULT-IN MC 0X06 (6) 0XO0D (13, B, Rl GHT) M C_BI AS (80% N A 603 8&;%%9
HEADSET M C 0X06 (6) 0X0D (13, V22, B, LEFT) M KEY M KEY PULLUPS ON MCP PAGE DRC
5 20 47 12 52 30 20 20 20 37 [y SMBUS_PCH_CLK 6 lsa mcsad L HS MC BIAS M KEY
SYSTEM | NT AND GPI O LI NES o0 40 47 42 52 30 20 20 25 yy¢Ery— SMBUS_PCH_DATA 5 lspn  petect] 2 HS SW DET CRI TI CAL
FUNCTI ON I NT GPI O . o 1C6882
M KEY ENABLE SATA4GP/ GPI O 16 o q—AUR 12C INT_L Tg Nt BYPAsy L RX_BP ;::ZGOZUF
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<|o —
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L 2 2
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63 L e o p— of
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v o FERR: 1000- OHM L
EREL0Y. o PP3V3 SO 1YY Y L2, PP3V3_SO_AUDI O F .
gilnais 0402 M N_LI NE_W DTH=0. 1MM
. M N_NECK_W DTH=0. 1MM
C6861 VOLTAGE=3. 3V
ﬁglw—l’ PORT C DETECT (LI NE-1N)
o 0 s GND_AUDI O_CODEC RG865 R6861 o = o AUD_SENSE A
1 J00K;  AuD PERPH DET R 1 A09 2 AUD | P_PERI PHERAL_DET o
5% 5% R6813*
R6864 g g - PP3V3_SO_AUDI O_F 10K
1220K; AUD 31 TIPDET IV PR
5% 'R6811 422
REDE ?38 %]OK I NJACK I NSERT_L NC
3 b8 Gew
SSMBNLSEEAPE | DJs SSNBN193EA|Z3E : e - K1850F%
R??K(SO :i 1 SCD- VESM HF
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i o emh i .
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MagSaf e DC Power Jack

CRI TI CAL CRITI CAL
16900 F6905
6ANMP- 24V PPDCI N_G3H 6765
78048- 0573 |, pp1gy5 DCI N FUSE 1 2 I
N I BT o
el o Aot 3V 108905 12052 PP3V42_G3H g s a1 a0 0
0| T2 = % SMC_BC ACOK_VCC _ECGQOS
|o— 3 e e o e
£l 1 5 i = an
siG ZRGOEI)(ZQ H_;, TmSZOSAFEAPEI 402
-4 5% SOT665
= Tasw U6900 2 = SMC BC_ACK 45 a6 65
V5540 @
i sy SYS_ONEW RE e ol X
CRI TI CAL
aD NC
o~ (]
NC
Bl L CONNECTOR
0 a7 40 s g2 g gn 7y g, PRSVA2 GBH
= 5951 _L 51650523
1-Wre OverVoltage Protection 0. 1UF JRoSE
fon 2 CPB6312-0101F
- ADAPTER SENSE 55 312-0-
= 14 M\ 13
9
The chassis ground will otherwi se float and can PR
send transients onto ADAPTER SENSE when AC is 2 O O 3
connect ed. R6961 NC>(—6 -8 8_5—X ot
52 46 45 (@O SMC LID 2 R FU—— ¢ SMC LID R s[5 ol
5% 0 s SMBUS SMC BSA SDA ST 4 B TO SMC
MELE 12 15 sq@—SMBUS SNC BSA SO —— 210 ot SMC BI L BUTTON L oD ¢ 5 5
C6955 1 C6953 iCG952 1 16~ 15 C6954 1
0. 001UF 47PF 47PF —— ) 0. 001UF
%83“?|' 533“:|' En 8
ceru cer cer e
os o5 03 03
[1] mn
3.425V "G3Hot " Supply
Supply needs to guarantee 3.31V delivered to SMC VRef generator
R6990
.. _PPDCI N_G3H_OR_PBUS LA AN
%LINI:WUIH:.@WTH 50
NGEEY! ByR=0- 4 mn b P3V42G3H_BOOST
402
~
> BOOST
Lesso
518- 0358 0 L DFN PP3Vv42_G3H 8,747 (B 23,43 45 45 47 48 4
- - P3V42_EN_R - . Vout = 3.425
CRI TI CAL R%’é{ég _EN_ R ORI TI CAL s FRECR : I =3
J6950 BATTERY CO\INEC-rm %4/:15"@/ NCx—Pe 35352730 BD_I SWTCHNPETTRE DoTTRE 1 0 2 250mMA max out put
ok 10 |nr rel 1 P3V42_BD R Rfé/ggz e
BAT- K19 5% — - (Switcher limit)
M RT- TH 116w 1 'R6995
P[0 PPVBAT_GSH COWN_ P3V42_RT a0 PRy Mos" CoRRR 1, 00M
o Eer— P T i
P3| o2 'R699 6y 2805 106999
P4l o4 Sy SVBUS SMC BSA SCL 6 45 48 64 65 97 ]}-05QOK P3V42G3H FB [ %ggﬂ:
ps| o5 SYS DETECT L yé—lﬁ‘év —ron > 8%
P6| 016 =g SVBUS SIC BSA SDA I S L0462 RE996 X5 CERM
P; ° ; m950.-< ~ R6950*" C6950 * ?é/ng
P8l O )
aE RCLAMP24Q28. o 010k - ALY
— 1/ 16W 2y 2 2
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Rever se- Curr ent

FROM ADAPTER
PPDCI N_G3H

CRI TI CAL

HAQ7128R01

D7
BAT30CWFI LM
SQOr-

This node is powered
- t hrough body di odes:
Protecti on * banN through Qroso.
* PBUS t hrough Qr085,

Charger TOP FETs and CRI TI CAL

Q7055.

PPDCI N_G3H OR PBUS

VAl TAGER TS, 5V m

Limter

PPDCI N_G3H | NRUSH
. mm

CRI TI CAL

ACIN pin threshold is 3.2V, + - 50mV —QDIJ

sets ACIN threshold at 13.55V
~40K neet s

Di vi der

I nput i npedance of
sparkitecture requirenents

48 47 46 45 43 23 21177 6

f— UF
2 1/ 16W
182 ME: LF

oo~

(CHGR _SGATE)

(CHGR _AGATE)

mm

30mA nmax | oad

PP5V1_CHGR VDD

PP3V42_ G3H

.2 nm
NI DTH=0. 1
NeEs 4V m

[ SMC RESET L 15 (2

C7002i
1UF

T
R‘?%W—AG“D

1R7002

NO STUFF

5%

%16¥V

12

CHGR RST_L

134

SMBUS_SMC BSA SCL

11

5%
" ToWE & °

M LFig a5 S% SMBUS_SMC BSA SDA

402 97 64

7» m—CHGER VERQ

CHGR CELL 6
CELL for 1S CHGR ACI N 3
CHGR | COVP 5
R7011 CHGR VCOWP 7
531K CHGR VNEG s
16p - CHGR _CSO P 18
2402 ¢ CHGR CSO N 17
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M:l%\% T 202
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o
o
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C
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2
R
N
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N =
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Q
o
o
o
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CRI TI CAL
w CHGR CSI_R P 42R7020
0..020
g. 5%
s CHGR CSI _R N 31’[\)/2-15':
PPDCI N G3H_CHGR
PPSVL_CHCR VDDP m{;ﬁ' S0 §\+,@§ ST | CRITICAL | CRITICAL
TRV S 2 J*¢r030  |'¢r031 C7035 C7037
c70011 =S T goite
2 WV, 2 V.
1;?%2 B, [Bleg, | 5
402
\VHsT CRI TI CALDba CHGR_DCI N CRI TI CAL MBx Current = 8A
CHGR_SGATE [ g
SCL U7000AGATF CHGR_AGATE oy %ZAKKOBMSZDPB-Ol (L7030 limit)
CHGR CSI_P 1 f = 400 kHz
E CHGR CSI_N CRI TI CAL CRITI CAL
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I T 4. 7U4 10. 2A SANP. 24V
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9 CHGR_LGATE W RGBT 2 Forzsar St 1205
] BGATE GATE_NCDE-TRUE DI DT=TRUH] DI DT=TRUE NO STUFF N
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0. 068UF z3er DORREG EN — DORREG BN pomy o7 s
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= 24 CERM X5R
L L VoD b
Slsense | J7 94 QResET* L RSMRST PWRGD
TPS3808G33DBVRMA
S5 _PGOOD CT_alcr SOT23-6  \Rel 3
Cr79411 oo i
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- =PP1V2_GPU_PEX_PLLXVDD

- =PP1V2_GPU_PEX_| OVDDQ
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(NONE)

BOM opti ons provided by this page:
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98 75 FB_B_RDQS<3> - P10 |RrDas2 o8 76 EB_B_RDQS<4> &—P10 [ROGs2
Q- ERDOe< 0> - 3 ln L poes| T10 FB B 26> 60 - RDOe<6> -— L bces| 110 FB B 33> 76 98
o0 70 &} - DAE3 r Dpoeal M2 FB_B 4> 76 98 o0 o - Ds3 r D4l M FB_B 48> 76 08
% 7 -EB_B_WDQS<1> - D2 |vpaso pees| L3 FB B 3> 76 5 % 7 rm-EB_B_WDQS<5> - D2 lvDoso pees| L3 FB B 50> 76 98
o 7 yEB_B_WOS<2> o DLl |wpost pee|_N2 FB B 0> 76 5 o 7 m>-EB_B_ WOS<7> - DL1 [WDgs1 paes| N2 FB B 54> 7698
% 7 y-EB_B_WDOB<3> ; P11 |wpas2 DQe7| M8 FB B 2> 76 98 o 7 y-EB_B_WDOB<4> ; P11 |wpas2 pQRe7| M8 FB_B 49> 76 98
o 7 ry-FB_B_WDOBS<0> - P2 lWpQs3 pQes| R2 FB B 1> 76 98 % 7 rmy-FB_B_WDOBS<6> - P2 lWpQs3 pes| R2 FB_ B 51> 76 ] SYNC MASTER=K17 REF SYNC DATE=06/ 15/ 2009
pQes| R3 FB B 6> 7 00 02| B3 g FB B DO<55> T
o s 5 oy EB_B_BA<O> - Ol ool T2 FB B DO<7> =2 ww o7 -EB_B BA<O> > 2150 F ooeo| T2 FB B DO<52> GDDR3 Frane Buffer B (Top
o8 78 76 FB B BA<1> - G |ga1 = o0 70 70 FB B BA<1> - Gtlal =
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Power aliases required by this page:

- =PPave_aPU_vDrB3 usooo0

- =PP3V3_GPI_M O NV- GT216

- =PP1V2_GPU_PLLVDD (6 Bg:\ 9)

- =PPIV2_GPU_H PLLVDD 0s 52 o1 50 70 74 72 7« PP3V3_SOGPU 29 I O] KL g GPU_VCORE VI D3 o
=PP1V2_GPU_VI D_PLLVDD i J10 GPI 01, DP_EG HPD 50 84
ol ot aees reaure e oo 1 1 1 J11 VDD33 GDIQ_@_“MEAD 82

o quired by this pag C?}Bu%‘l is CSF696 2 ¢B8628 112 it EG LCD PVR EN w0 v

- %&%ﬂ - Og%/ T &, 113 &Pl o4 EG BKLT_EN o o7

BOM opti ons provided by this page 402 %82 }SZR' CERML GPI CB_H% 80 82

(NoNE) GPl oB|_H4 GPU_VCORE_VI D1 50 52

1 el o GPU_VCORE VI D2 00 o2
- GPl o8 SMC_GFX_OVERTEMP 80
Pl B I7 iy TP_GPU GSTATE<0> D 5 w0
GPI 010 FB_VREF UNTERM 77 78 80
GPI OL1 GPU GPIO 11 a0
GPl 012 X_TH TLE 80
GPl 013 FBVDD ALTVO 80 86
GPIOLAl J6 gy NC GPU GPIO 14 w0
GPl 015 10 1 a0
0 NC GPU ROM CS L &— S grov s GPIOLE| L2 gy GPU GPI O 16 ao
0 GPU_ROM SCLK - D4 |ROM SCLK GPIOL7| LA gy NC GPU GPI O 17 ao
0 GPU_ROM SI D3 ROV SI GPIOL8| Ml gy NC GPU GPI O 18 ao »
0 GPU_ROM SO - < |rRoM SO GPIOI| L7 gy NC GPU GPI O 19 o w0
GPI 20| L5 g NC GPU GPI O 20 G
Pl 21 Kb gy NC GPU GPIO 21 D
GPI 22| L6 gy NC GPU GPI O 22 GO
GPI 23| M g NG GPU GPIO 23 w0
GPU_STRAP_REF_3V3_PD\o [MILTI _STRAP_REFO_GN\D
GPU_STRAP_REF M OB_PI® |MULTI _STRAP_REF1_GND
a4 82 81 80 79 74 72 7 6 _PP3V3_SO0GPU
w02 o1 w0 70 14 72 7 o PP3VE_SOGPU ' B2 M OAVDDQ 1
R9_|M OA VDDQ 2
C86119 1 C8611?:_ 1 T9 |M oA VDDQ 3

w_|M 0A_VDDQ 4

R8620* féfﬁ 1?;;_
1:.9 . >~ 8'20 z 850 : AA9 |M OB VDDQ 1
16

AB9 |M OB_VDDQ 2

,_\
&3
(0]
=
[00]

10K L Vo IM OB_VDDQ 3 JTAG_TCK| TP_GPU JTAG TCK 0
i%)lsw Y9 |M 0B_VDDQ 4 JTAG TDI |_AN14 o, TP_GPU JTAG TDI am =
oL JTAG TDJ TP, TAG T
GPU_TESTMODE_PD NCDE x w0
GPU M OA PUGND -, 212 A — s Kl ITAG TV TP_GPU_JTAG TMB "
GPU M OB PU GND gg m&g ggEE - N5 M oA VREF JTAG TRST* |y APL TP_GPU JTAG TRST. w0
~»——£EL M OB _VRER M oa_cLki N NC GPU M OA CLKIN (o0
R8622* 1R8623 R8617* 1C8617 IR8619 IR8660  _GPU M OA PD VDDQ 6 |m oa caL_PD vDDQ M OA CLKOUT| R gy NC_GPU_M OA_CLKOU 0
49 1094, ‘1102 9 10& ——? o/luF %%K B 8:816];59 10K . GPU_ M OA_PU_GND M OA CAL PU GND M OA_CLKOUT* DL“M@ 80
AL i }Sg\/ T B ¥ - 1y S ew - i MOA CTLI P5  qug NC GPU MOA CTL3 o
& 2 22 # 2 a3 2402 2 %(gg 462tF GPU M OB PD VDDQ g g AA7 |M OB_CAL_PD_VDDQ MOADE N2 g TP CPUMOADE e
2 ” AT M OA_Do|_NI TP_GPU_M OA D<0>
. GPU_M OB _PU_GND @=9LA6 |M OB_CAL_PU_GND M OA D1 _“—<TP Dels 11093 o
L I M oA D2 TP GPU M QA D<2>
= MOA D3l P2 gy TP_GPU M OA D<3> a ¢
M OA_D4 TP_GPU M OA D<4> s 80
AF9 _|SP_PLLVDD M 0A D5 TP_GPU M OA D<5> s 80
65mA PLLVDD M OA_D6| T2 TP_GPU M QA D<6> s 80
——AR M OA D7 TP_GPU M OA D<7> s 80
AD9 |V D_PLLVDD M OA_D8 TP_GPU M OA D<8> 6 80
M QA D9| UL TP_GPU M OA D<9> s 80
MOADIO| L2 gy GPU M OA D<10> G ©
MOA DL B gy GPU M QA D<11> GO
MOA D12| RS gy GPU_M QA D<12> &>
MOADI3| T6 gy GPU M OA D<13> G ©
L.8635 MOA DLA| N6 gy GPU M QA D<14> G ©
o5 5179 76 72 7 _PPLVO5_SOGPU 100NH 700MA- 0. 140HM I GPU_CLK27M o N M OA_HSYNG NC_GPU M QA _HSYNC w
J 2 PP1V1 GPU H PLLVDD.F . 25m Bm NC GPU XTALOJT—‘—XTAL:CUT M OA_VSYNG NC GPU M OA VSYNC 0
0603 KW BTHED: 2 M OB CLKi N NC GPU M OB CLKI N ey s0
C8637 1 ACESL 2V C8635 1 1C8636 M OB_OLKOUT| V4 _guey NC GPU M OB CLKOU %
4. 72'“53:7)__ 4. 72'“53:7) ié%'; w0 GPU_XTALOUTBUEE XTAL_OUTBUFF M OB_CLKOUT* Wi gy NC GPU M OB CLKOUT A <
&ng 8‘55%/'2 2 %85 o5 50 GPU CLK27M SS XTAL SSIN M OB CTL3| VB gy NC GPU M OB CTL3 ao
Do Re 90 g2 XTAL MOBDE Y5 gy NC GPUMOB DE w0
MOB DOl Yl gy NC GPU M OB D<0> o
18640 J— M OB_D1_Y2 NC GPU M OB D<1>
- = DL Y2 gy NG GO M B D<1> sy o0
56 51 79 76 74 7 s _PP1VO5_SOGPU 100NH- 700MA- 0. 140HM = e De2o o
1 1YY Y L2 PPivi GT)LIJFh\éI D PLLVED F . Mmimm—"‘wl—@m NG GPU M OB D<3> ”
0603 N BriEo: 5 NC GPU M OB D<4> o
C8643 1 b csé'?toi . C8641JiC8631 Vi oo oo e NG GPU M G8 Debs 2 &
4 iy — 4 A= — 1 zo}up M 0B D6|_AC gugNC GPU M OB D<6> s o
2 i 2 2 e 2%}{ M8 D7|_ACL g NC GPU M OB D<7> oo o0
603 603 402 402 M OB DB AC2 quegp— NC GPU M OB D<8>
C 1 M OB_D9| AC3 gy NC GPU M OB D<9> ao
= M OB _D10| _AE3 gy NC GPU M OB D<10> ey 0
M OB D11l AE? ey NC GPU M OB D<11> G ©
MOB DL2| U6 gy NC GPU M OB D<12> G ©
M OB DI3| V6 gy NC GPU M OB D<13> s X
GPU STRAP<0 M OB D14| Y6 quugy NC GPU M OB D<14> G ©
a0, <0> STRAPO
80, GPU_STRAP<1> STRAPL
0Ty iy CPU_STRAP<2> V7_|STRAP2 NC GPU M OB HSYNG SYNC VASTER=KL7 REF SYNC DATE=06/ 15/ 200
M CB7|—|SY[\C 80 T TCE
M 0B VSYN] U2 quegNC GPU M OB_VSYNC (3 w0 NV GI216 GO M O M SC
THERVDP|_BS _ gga GPU TDI ODE_P ) 52 o0 90 D, Ot !
mervon B g GPUTDIODE N grmniwes (j Appl e | nc. =SCH NUMP] D
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20 ©uw @u® ©4m @0 o
338 33T 3R 333 833 &R

' ' : : Renaned signal s Unused signal s
! tative Func D oelos + et ve Fune " oPlos w0 TP GPY JTAG TCK — TP GPU JTAG TCK 50
GPU VCORE VID3 & ' —  GPU VCORE VI D3 - ww NC GPU GPIO 15 ™= : — NC GPy GPIO 15 - o 50 70 27 GPU_CLK27M — GPU OLK27M e 83 — AR RS 1D = TP GPU JTAG TDI 7 a0
= WAKE BASESTRE. T T = EBASESTRE — “WAKE_BASES =
' - ' — o _weos S . TR w7 _ TP_GPU JTAG TDO — TP _GPU JTAG TDO 19 60
DP_EG HPD i —  DP EG HPD a@rws w-GPUGPLO 16 . _  "EG P cA DET w0 o509 GPU_CLK27M SS — GPU CLK27M SS 7950 55— NAKE. BASE=TRUE =
6L P — SRV _perecto , - VPKE_BASESTROE - w7 TP_GPU JTAG TVS TP _GPU JTAG TMS 19 50
GPU_VCORE_VI D™ . — _ cPU VOORE VI D4 19 50 02 w1 NC GPU GPI O 1PV —  NC GPU GPIO 17 19 50 0 0 79 51 GPU_TDI ODE P — GPU TDIODE P o 70 8038 ~EASESTROE =
= = = WARE_BASESTROE — “NRKE_BASE= =
oo veo , - [ ' - = TRE o _TP GPU JTAG TRST_L — TP GPUJITAG TRST L 4
EG LCD PWR EN —  EGLCD PYR EN 19 50 o7 wn NC GPU GPIQ 18" . —  NC GPU GPIO 18 19 50 m 07 m GPU TDI ODE N _ GPU TDIODE N o1 70 5 33 —WARE BASESTRUE =
EG BKLT EN ' ‘owosLen ' —  EGBKLT EN 1o 20 07 e NC GPU GPI Q @M -betecr . —  NC GPU GPIO 19 oo -
T T = WARE_BASE=TROE = = =
GPU VCORE VIDO V'™ . — ___GPU VCORE VI DO 19 50 02 w1 NC GPU GPIO 20 '™ ' —  NC GPU GPIO 20 79 50 s 5150 LVDS_EG DDC CLK __LVDS EG DDC CLK woes _NC FBA MA<13> —__NC FBA MA<13> 16 50
—  NMAKE_BASE=TRUE —  NMAKE_BASE=TROE TVAKE_BASE=TRUE — ~ MARE_BASE=TRUE NO_TEST=TRUE — D
—BASES . ; —BASE= —BASE= —BASE= Y TEST=
GPU VCORE VID1L V' ' — ___GPU VCORE VI D1 19 50 02 ww NC GPU GPIQ 21 ' — _NC GPU GPIO 21 19 50 wa o LVDS EG DDC DATA ___LVDS EG DDC DATA wo s NC FBB MA<13> oresrere=—NC FBB_MA<13> 16 50
= WAKE_BASESTROE. = WAKE_BASESTRUE — “VRKE BASE= = — WARE_BASE= 7 = =
GPU VCORE V| D Vi o2/Memvio ' — __ GPU VCORE VI D2 19 50 62 w070 NC GPU GPI Q 2 SWHRovA . — _ NC GPU GPIO 22 19 60 w0 00 DB EG DDC_CLK _ DP_EG DDC CLK 00 o1 0
= WAKE_BASE=TROE = — = “MARE_BASE= =
. ) ww NC GPU GPIQ 23 < ' — __NC GPU GPIO 23 o 0100 DP_EG DDC DATA — DP_EG DDC DATA
T T — VAKE_BASESTRNE_TEST=TRUE TVRRE_BASE=TRUE
SMC_GFX_OVERTEMPSR' L ' ___SMC GFEX OVERTEMP R L
' T —  MAKE_BASE=TRCE ! ! Unused | 2C Buses
TP_GPU_GSTATE<G®-"™ — TP GPU_GSTATE<0> o 70 80 ' ' woe NCFB B UCST L S NC FB B UCS1 L 70
= WAKE BASE=TRUE — VARE_BASE= = =
FB_VREF_UNTERM "S- ReF . —___FB VREF_UNTERM 1778 79 80 ' ! w0 NG GPU | 20C SCL oresrere=—NC GPU_ | 2CC saL w0 o1
— FNSRFfBﬁSE: RUE 1 1 ;N{E,BB‘:= J = -
GPU GPIQ 11 ' Su-sne ' — TP GPU_GSTATE<1> . o0 NC_GPU | 2CC SDA __NC GPU | 2CC SDA we 1z NC FB B LCS1 L — NC FB B LCS1 L 7
T T —_WPSR'EBKSI:?TRU:—@ ' ' TMARE_BASE=TRUE NO_TEST=TRUE — 80 — MARE_BASE=TRUE NO_TEST=TRUE —
SMC GEX THROTTLESR'L — SMC_GEX THROTTLE R L 79 80 ' ' w7 _NC GPU ROM CS L — NC GPU ROM CS L 9 50
= WAKE BASESTREE ~ —— — — 12D —NARE_BASE=TRUE NO_TEST=TRUE —
FBVDD ALTVO : PW®co . —  FBVDD ALTVO 19 50 50 ' ' wwe NC FB A UCS1 L — NC FB A UCS1 L 7
X = WKE_BASESTRE - D , , —VARE_BASESTROE NO TEST=TRUE — -
NC GPU GPI O 14 P=emt — NC GPU GPIO 14 ww NC FB A LCS1 L — NC FB A LCS1 L 7
T T — VARE_BASE=TRUE ~ MARE_BASE=TRUE NO_TEST=TRUE —
Config Straps
Physi cal 81 80 %%=ZCH SCL - — NC GPU | 2CH _SCL 80 81
Strapping Pin Strapping Bit 3 Strapping Bit 2 Strapping Bit 1 Strapping Bit 0 o1 a0 D % g* |_2TCH SDA NO_TE I_IRLE — NC GPU | 2CH SDA s wo LV 5_ E B K P _ LV E B K P 5 51
84 02 81 80 70 74 72 75 _PP3V3_S0GPU ROM SO XCLK_417 FB_O_BAR_SI ZE SVB_ALT_ADDR VGA_DEVI CE — =TROE NO_TEST=TRUE — e VDS EG B K N —_ LV EG B K N .
12CS ties into SMBus connection page \Wl&EiBﬂ%E= RSE —
™MT no stoed o sTUeR ROM_SCLK PCl _DEVI O 4] SUB_VENDOR SLOT_CLK_CFG PEX_PLL_EN_TERM (1265 requires pullups even i1 not used) 98 81 80 —NN&ELB\%SHEE;EA DATA P<3N; EST=TRE= NC LVDS EG A DATA P<3> wsips
Rs7071 Rs7091 R8711" ROM S RAMCFQ 3] RAMCF] 2] RAVCFQ 1] RANCFG 0] oo NC LVDS EG A DATA N<3> — NC LVDS EG A DATA N<3> wafs
99L( 15. OL( ) ) T MARE_BASESTRUE NO_TEST=TRUE —
N{ilgw M:l%\ﬁ M:l%\ﬁ STRAP PO _DEVIDL 3] PO _DEVID 2] PO _DEVID 1] PO _DEVID O] wor o NC LVDS EG B DATA P<3> — NC LVDS EG B DATA P<3> o aifes
> —WARE BASESTRUE. — —  NOTEST=TRE —  —  — — — —
25 > 25 N STRAP 1 3G O _PADCFQ 3] 3G O _PADCFG 2] 3G O _PADCFQ 1] 3G O _PADCFQ 0] ot NC LVDS EG B _DATA N<3> — NC LVDS EG B DATA N<3> g C
—MARE_BASESTRUE. — — NOTEST=TRE —  —  — — —  — =
STRAP 0 USER] 3] USER] 2] USER] 1] USER] 0] - -
Strap S1/S2 Bit[3:0] PUPD Rval Strap S1/S2 Bit[3:0] PUPD Rval PCI _DEVI D[ 4: 0] =0x14 96 M OALE and MOADS9... 0> are used as Debug Port
0 0000 PD 5k 8 1000 PU 5k w0 79 _I\WICNgE%EMTOA CLKOUT_P NOTEST=TROE= NC GPU M OA CLKOUT P 7 o
1 0001 PD 10k 9 1001 PU 10k NC GPUMOA CLKOUT N _ NC GPU M QA CLKOUT N
2 0010 PD 15k (HYN 256) A 1010 PU 15k 7 WRRE BASESTRUE . —  NOTESI=TRE — — —  — — —  — %
3 0011 PD 20k (SAM 256) B 1011 PU 20k 80 79 ‘ng:mgéﬁlsEM QA CTL3 OTEST=T — NC GPU M OA CTL3 79 80
4 0100 PD 25k (SAM 512) C 1100 PU 25k TP CPU M OA DE - TESTETRUE TP GPU M OA DE
5 0101 PD 30k D 1101 PU 30k %07 ° “NARE. BASE=TRUE = e
6 0110 PD 35k (HYN 512) E 1110 PU 35k 7906 I%%M QA D<9..0> — GPU M OA D<9..0>
7 0111 PD 45k F 1111 PU 45k » NC GPU M OA CLKIN — NC GPU M OA CLKIN 1o =
PP3V3_S0GPU i v NO_TEST=TRUE — °
NC GPU MOAD<14 . 10> _ GPU M OA D<14..10>
TVARE_BASE= NO_TEST=TRUE —
re701t| re703!| Re7O5! PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON o %"41% HSYING NO TEST=TREE  — NC CGPL) MO8 HEYNG e
45, 35 34. 81§ 105 114380353 1 RES, ML FI LM 1/ 16W 24. 9K, 1, 0402, SMD, LF R8708 VRAM 512_SAVSUNG 8 —Né:m%'\g VSYNG NO_TEST=TRUE = NC_GPU M OA VSYNC 080
M:.lﬁ}é’ ey M:.lﬁ}é’ 114S0368 1 | Res. MIL FILM 1/16W35. 7K, 1, 0402, SMD, LF R8708 VRAM 512_HYNI X w+ NC GPU M OB CLKIN — NC GPU M OB CLKIN 79 80
402, 402, 402, “MARE_BASE=TRUE _ NO_TEST=TRUE —
11450343 1 RES, MIL FI LM 1/ 16W 20. OK, 1, 0402, SMD, LF R8708 VRAM 256_SAMBUNG w70 NC GPU M OB CLKOUT P — NC GPU M OB CLKOUT P 7 s
TMARE BASESTRUE . NOTEST=TRE — — — _ —
@ CPU_STRAP<0> o 114S0331 1 RES, ML FI LM 1/ 16W 15. OK, 1, 0402, SMD, LF R8708 VRAM 256_HYNI X w7 NC GPU M OB CLKOUT N _ — NC GPU M OB CLKOUT N 74
n@— U STRAP<1> w o NG GPUM OB CTL3 - — NC GPU M OB CTL3 1o a0
VARE_BASE= NO_TEST=TRUE —
@ CPU_STRAP<2> .o NG GPU M OB DE i — NC GPU M OB DE 1o a0 B
VARE_BASE= TEST=TRUE —
NO STUFF NO STURR Mo STUFF » NG GPU M CB D<14..0> noTest-TRE — GPU M OB D<14..0>
R8Tz ) RBI0% R8706 NC GPU M. OB VSYNC _ — NC_GPU M OB VSYNC
2. 58 57 2 39 36 53 54 59 4°% PP3V3_S0 % 7 RRE. BASEST NO TEST=TRUE — 7 e
L 47748 4240 o7 a4 30 28 27 2¢ w0 79 NG GPU M ()3 HSYNC _ — NC GPU M OB HSYNC 79 80
a4 82 81 80 79 74 72 7 6 PP3V3_SO0GPU VARE_BASE= NO TEST=TRUE —
R8750'R8751'R8752*R8753! Unused O ocks
2. 2g|§ 2. 2g|§ 4. 7g|§ 4. 7g|§
18W 18W 18W 18W 08 50 70 _OPU CLK27M SS
Misz M:ztb}zé; M:zlh%v M:zlh%v o4 o2 o1 00 10 74 727 « PP3V3_SOGPU . 7 _GPU_XTALOUTBUFE
2 2
R8796'R8797*
w o1 50 [y DP_EG DDC CLK | 23K 228
PP3V3_SOGPU o o> DEEG DATA L i
- DP_1G DDC CLK 2 2 NO STUFF
DP_CA DET_EG FET o e D> 7 )
oP_cA_DET EGFE B742 vt 12 oo DP_| G DDC_DATA w7 SMC_GEX_OVERTEMP_RJL R8798 LAAA 255 _ SMC_GEX_OVERTEWBA| .
R8742' SOD- VESM: HF 50 79 SMC GFX _THROTTLE R L R8799 0 1,,p2 _ SMC_GEX_THROTTlgn =
1.01%\% < SSMBK15FV EG LCD PWR EN oo 5 @ o
[)
“’{Eabgz -3 :l_ EG BKLT_EN oo 70 50 51
« EG DP_CA DET o] TFTe  op ca DET am o o FBVDD_ALTVO oy 75 o0 o6
o~
I—“J FB_VREF_UNTERM oo 7 7 7o o SYNC _VASTER=K17 REF SYNC DATE=06/ 15/ 200 A
e
F
R8743 R8792'R8793R8794 R¥79 Gr216 GPI OS & STRAPS
1 2 DP_CA DET EG o 10K T0K ¢~ 10K 10K
N @ YB0S 4Bl paBlS 4Bl Appl e | nc
iy WM T W o VP ' L ADEL
2 2 2 2 < >
DP_CA_DET_EG_PLD NOTI CE OF PROPRI ETARY PROPERTY:
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Page Not es CRI TI CAL
! @ b N Sum of peak currents: 240mA
Pover aliases required by this page
- —pPive_cPULI FPX 7 PPLV8_GPUI FPX 300- OHMH 0. 5A 7R peak per diff pait
- ~prava_oPuI FPcoI Vo0 LYY Y L2 7 peak far all pairs . PP1VE GPU | FPAB | OVDD F
0603-1 W
css00:  csso1: cesos:| ARV S MT
Signal aliases required by this page: 4 72 F;:: 0 1 F;:: 0 1 Foi
( )
— 850\/) 2 CEO 2 CEO\/) 2 USOOO
BOM options provided by this page: NV- GT216
GA
(o) 75 75 74 7 5 PP1VO5_SOGPU R o ace a Acio (s&E 9
<+ AGD_|I FPA_I OVDD | FPA_TXd_AMLL LVDS EG A CLK P o7 98
AGLO || FPB_I OVDD | FPA_TXC* LVDS_EG A CLK N o7 98
GPU | FPEF_RSET ,, 130-Lg§w9 % 5A w PRIVL _GPU | FPCD | OVDD F o ! $$ | FPA_TXDO LVDS EG A DATA P<0> o o
GPU_| FPC RSET o, som _ | FPA_TXD0* 5 AL LVDS_EG A _DATA_N<0> or
GPU_| FPAB_RSET o, = 2 o BRIV GPULEPEE | VDD B Lol FPEL VDo | FPA TXDL_AMIO 5 LVDS EG A DATA P<1> 4 o0
GPU_| FPD_RSET o, 8805 1 | FPF_I /D IFPATXOL* [, AMD g LVDS EG A DATA N<1> oo
4. 7UE AK9 |l FPAB_PLLVDD | FPA_TXD2| _AKI LVDS EG A DATA P<2> a7 08
Eété;;; o GPU_| FPAB_RSET -~ AJ11 |l FPAB_RSET | FPA_TXD2* [ AL10 gy LVDS_EG A _DATA_ N<2> oD o7 %
NC LVDS EG A DATA_P<33
603 « PP3V3_GPU_| FPC PLLVDD E_ a19 |l FPC PLLVDD | FPA_TXDB| AKIL g oo o0
1I1?|§3855 1I1?|§3850 11R|§851 11R|§858 ! " GPU | EPC RSET | FrC RSET I FPA_TXD3* [ ALLL g NC LVDS EG A DATA N<33mm w s
[i6 6 T3 TS L PP1VE GPU | EPEE PLLVDD E | PEE PLLVDD | FPB_Txd_APL NC_LVDS EG B CLK P w
— 81 - T
j{é‘}w j{é‘}w j{éjw j{éjw » GPU_| FPEF_RSET e ALL || FPEF_RSET | FPe T RCLVDS FG B CLKN ®©
| FPB_TXD4) LVDS EG B _DATA P<0> a7 08
L8810 | FPB_TXD4* | AP LVDS EG B_DATA N<O> a7 98
L 180- CHVH 1. 5A 7mA peak per diff pait | FPB_TXD5| APl LVDS EG B_DATA P<1> 7 o8
= w o1 72 76 74 7« PPLVO5_SOGPU LYY Y2 7on peak for all pairs PP1y1 GPU | FPCD | OVDD_F | FPB_TXD5" | ANIO g LVDS EG B DATA NE1> gom o7 o
0603 NECK W BTH=0: 1 m | FPB_TXD6|_ARL1 LVDS EG B DATA P<2> a7 08
C88101 C8811: C88131: B LVDS_E | 2cA saL | FPB_TXD6* LVDS_EG B_DATA N<2> (o s
4. 7T — 0. 108 — 0. 18 04 a0, LVDS EG DDC DAT, | 2CA_SDA IFPB_TXD7| ANI1 g NC LVDS EG B DATA P<33mm w
V) 2 i i \/’2—" | FPB_TXO7" [, AP11 g NC LVDS EG B DATA N<33mm oo s
603 402 402
| FPC_AUX_| 2CW SCLL_AP2 g, DP_EG AUX CH P oo o 0
Place at AJ8 Place at AK8 | FPC_AUX_| 2CW SDA* |1 ANS gy DP_EG AUX CH N [ 4 08
= s0gBry NC GPU | 2CC SCL -~ E3 |l 2cc_saL
CRI TI CAL 12CS nust be pulled up if not used “ NC_GPU | 2CC_SDA Ea |l 20C soA | FPC_LO| DP_EG M._P<0> 84 98 NO STUFE NO STUFE
8815 1205 addr fixed at OxSE. 0XOF @O L2 SO0 qug E4 I 20C | FPC_LO* [ Al DP_EG M__N<0> 01 09 . ]
300- OHM 0. 5A | FPC_L1 AL DP_EG M__P<1> 5 08 R8861% R8860

DP_EG M._N<1>

160mA peak | FPC_L1* D.AMS_‘—@ 84 98 9% 9
84 82 81 80 79 74 72 7 s PP3V3_SOGPU 1 L 1I L2 PP3V. 1FP P_LL¥mDD E o | PG Lol A DP EG M. P<2> e M:_lb\év %zﬁ\év
c8815 1 8816 1 AGER3 3V e M e s | 2cs_scL | FPC_L2* DP_E¢ N<2> o 8 4022 2
4. 7UF - llﬁF 97 51 48 45, SMBUS SMC O_SO | 2CS_SDA | FPC_L3 DP_EG M._P<3> 84 98
%,
B °

PP1V1 | EPEE | VDD F o == 1 IFPC L3 | AR2 g DP EG M N<3> e

N _; 1> 1 mm SEF%/' 2 1 2CS nust be pulled up if not used. - L

= 0 0 12CS addr fixed at Ox9E, OX9F | FPD_AUX_I 2CX_SCL|_ARANG -
PP1V8 GPU | FPEF PLLVDD F ., NC GPU | 2CH SDA o s A 2OCSDY D AING

. £ 0By A L LT O gy FG I 2CH

R : = | FPD_LO|_ARBNC
VCLTAGE_IF?LSE\{ inputs nust be pulled down if not used e Ne Gy L2 sa | 2crsoA | FPD_LO* 5 ARTNC
| FPD_L1[ _AR/NC
'R8857 | FPD_L1* |5 ANTNG
%PQK 0 50 DP_EG DDC CLK | 208 saL | FPD_L2ANC
YE}EEV w soggy DP_EG DDC DATA gy @ 208 sDA HFPOLZ 0 ARNG
L4062 = | FPD_L3| _ARENC

| FPD_L3* |5 ARING
L | FPE_AUX_| 2CY_SCLL_AEANC
| FPE_AUX_| 2CY_SDA* |5 ADANC

| FPE_LOL_AR6NC

| FPE_LO* |5 AENC

| FPE_L1| ARANG

| FPE_L1* |5 AGANC

| FPE_L2| ARANC

| FPE_L2* |5 ARBNG

| FPE_L3[_ARSNC

| FPE_L3* |5 ABBNC

| FPF_AUX_I 2CZ_SCL|_AE3NC
| FPF_AUX_| 2CZ_SDA* (5 ARZNC

| FPF_LOL_AL2NC
| FPF_LO* |5 AL3NC
| FPF_L1| AI3NC
| FPF_L1* |5 AJONC
| FPE_L2| AJINC
| FPF_L2* |5 AING
| FPF_L3| _ARPNC
| FPF_L3* |5 ABBNC

AJ12 |DACA VDD DACA_RED
DACA_GREE

DACA_BLUH|
N¥Sk2__|DACA_VREF DACA_HSYNQ PP3V3_S0GPU 67 72 74 79 80 81 82 84
N@S@ DACA_RSET DACA_VSYNQ

R8859
GPU_DACA VDD AG7__|pACB_VDD DACB_RED oK
GPU _DACB VDD DACB_GREE k!

DACB_BLUH
DACB_VREF CB_BLU

DACB_RSET CEQ
| FPD_PLLVDD SYN(%I ll\/LAtSTER:Kl7 REF SYNC DATE=06/ 15/ 200
NV GT216 VI DEO | NTERFACES
'<SCH_Num-| D
w_ GPUIEPD RSET o g A% |iFPo RSET oace Vel _mene d}(a Appl e Inc. T
= < >

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 88 OF 132
11 NOT TO REPRODUCE OR OOPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

8 7 6 5 4 3 2




GPU VCor e Regul at or
%% % ppsv_s3 R8911
CE2 N PP5V_S3 GFXI MWP6_PVCC
C8902 i 1C8903
2.2@) DLUF S gs 0 m . PPBUS G3H
X5R- 2 2
402 402 CR&'Q%‘% 1 C8932 CRI Tl CAL CRI Tl CAL
esug g pC89331| | csp%%F G881 [PCB935
= J—— T 20% T~ 20%
o PP5V_S3 GEX| MWP6_VDD poLY- TAR 6 ég/ T T, W 2 1 2 B D
D Y Y . 605K X SM SM
1, 1§\£v AGE=S'
02 1C8901
- IMF g 8 J_ 1
i 1 R8930 L
4 VDD PVCC 1%5,
RB905 CRI TI CAL WSS, 5
. . GEXI \WP6_RBIAS 1 |rei As VIN 1 o GEXI MVP6_VI N CRI TI CAL
1% M RERERR- - W N : D
8w 904 CRECRT : QN CRNECR™ ; 4 %950
2|1 GEXI MVP6_SOFT.  lscer S S o e 1 MLPOXE- LEPAIC (BA
1I L/u 3 l 5E$:WB Elg 33@ BOOT|_17. GEXI WP6 BOO
8 M Nhedes - C8956 1 ] CRF'zgéngL —
s GEXI WP6_ | MON 28 || NON 0. 22; E CRI Tl CAL ~ 001 Vout = 0.75V - 0.90V
oo o PMALL_GPU PGOCD a1 lpaooo 60§T L8920 i
w0 a2’ 2 PP3V3_SOGPU o2 gi: ng x: g‘l) 2 Do pHase 10 | GEXI MVP6_PHASE 2 PPVOORE GPU REG R 2 Whal PVCORE _GPU, S,
. 1 o = : = .
R89]%7K %Kg 10 o2 gi: ng x: g 25 [vI D2 SWTCH NCDE=TRUE ™ FRULo0D SM VOLTAGE=T. 2V : N $ 8968 C81906§ i CRI TI CAL 30A rmax out put
& 5%, o 26 |vi 08 - 1 C89421|, (L8920 linit)
= 75 42 7 « PEVOORE. GPU Wiy fey « _GEXI M/P6_VI D4 22 i pa R o021 1opF - Gié%’ 2 S300f 1
2 227 o EG RAIL3_EN 2 VR on 1 M/PE LGATE 9 Pl o8 &5 2237
R892 41 GEXI WP6_AF_EN 20 |AF_EN Leatg 2t G SorEA CSD58857 5 %52 603 1 PheE
GEXI MVP6_FDE 22 |Foe NN * ® 8965 CRI TI CAL
1A: Ol DT=T 1 C8967 pu— %‘90ng 1
6}29/ L 2 7UF S 608 .[1C8943
C B T, ¥4 &5 2= 3o C
PLACE. 0. 8 7mm GFXI MWP6_VSEN P s |VSEN X5R- CERM > égé
NE%@?%) GEXI WP6_VSEN_N o |RTN >~ F_ i
GPU VDD SENSE___ 1 2 iy
TNE-W DTH=0. 25 1C8923 C89211
@E LEE RS 25 Ng W |1 CBp%%gF . 08 001UF 0. 001% — =
X
2 5 CER'%' 1C8953
R829008 T g\n (GEXI MW/PG_AGND) f— /OPF
w GPU OND SENSE 1 2 GExXI PG VW o 2 40§V. I MWP6_PHASE _VSUM
VEQHTAEGENEBVNB SR 8w FRE:- : M RHVH%E WBHES: 3\
502 R8909!
| PLACE_NEAR=U8900. 9: 7nm 7. 15& .
/18 R8903
RB9Z2 C8950 ik o
YR P GEXI WP6_COMVP W '5%@
b5 T IOE WhTED s vd 2 | GEXI MVP6_V/ a0,
) o ' MRS ' R8900
= ocserls | GEXIM/PS OCSET ik 32K GPU VCor e Setpoints
MN:k‘E - : b/:ll/f\év VID4|VID3 |VID2 |VID1 |VIDO | Vol t age | Max Batt |Ba|anced Max per f
= GFXI WP6_VSUM fob
IsPl_13 NZNECRZW DTH=0- C8906 1 0 1 0 1 0. 74675V K18
s\ 330RF — 1 0 0 1 0 0. 82400V - K18 -
B ?gij[ 2 o] 1 1 1 1 0. 90125V - - K18 B
7 |vDi FF | CovPL1o ( PPVCORE_GPU_REG)
PGND VSS THRM PAQ
35352 : 21
oo
2
GND_GFXI MVP6_AGND 407
XVB900 AeSot) T
50 52 o1 a0 79 74 72 7 PP3V3_SOGPU ) 6s_ém )
H j—
R8986 1 eras eatmens s 2m K18 Default Vcore Setpoints
w0 7o rmy-GPU_VOORE VIDO 2 ApnL - - BOM GROUP BOM OPTI ONS
A
kgzl)/gl\év cPW/I DO_l cPW/i Dl_l cPW/i D2_l GPUVI D3_l GPUVI D4_l GPUVI D_OP75V GPUVI D4_1, GPUVI D3_0, GPUVI D2_1, GPUVI D1_0, GPUVI DO_1
R8990 R8987* R8984* R8982* R8995* R8991! GPWVI D_0P82V GPUVI D4_1, GPUVI D3_0, GPUVI D2_0, GPUVI D1_1, GPUVI DO_O
0 2 25 2 25 2. 25 2. 25 2. 25 GPUVI D_OP90V GPUVI D4_0, GPUVI D3_1, GPUVI D2_1, GPUVI D1_1, GPUVI DO_1
50 79 GPU VCORE VIDL 1 N 2 YR Y YR Y Y X o, 1, 1, 1, _
15w 402, 402, 402, 402, 402,
N&b%F GEXI WP6_VI DO o,
GEXI WP6_VI DI .
RS993 GEXI WP6_VI D2 .
0 GFXI WP6_VI D3
- GPU VCORE VI D2 2 .
Al - : Yoy . GEXI WP6_VI D4 ., SYNC VAGTER=RIE POVER e rsood A
1/16W TTILE
M- LF
R84€;29 4 GPUVIDO_O| GPUVIDI_O| GPUVID2_0| GPUVID3_0| GPUVID4_0 GPU ( GI2 16) CORE SUPPLY
R89881 R89851 R89831 R89961 R8992* ;
w s oy GPU_VOORE_VIDB 146 2 2 2. % 22K 23K d} Appl e I nc
5% 1 1 1 1
T6) wf: wf: WPy R Ve
i abs, 4552 abs, b5, a5, NOTI CE OF PROPRI ETARY PROPERTY:
R8998 THE | NFORMAT| ON_CONTAI NED HEREI N IS THE
O 'Rl ETARY PROPERTY OF APPL| COVPUT I NC.
80 79 GDU VCG?E Vl D4 1 2 l THE POSESSOR AGREES TO THE FOLLOW NG
@—/\/y\/— I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Sl/g = Il NOT TO REPRODUCE OR COPY | T
%-L‘é’ 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
402 IV ALL RI GHTS RESERVED




o0y
1180 LCD (LVDS) | NTERFACE
b5,
= CRI. Tl CAL
L2009 CRI Tl CAL
099 L9000
Loy MET FERR- 250- OHM
51 2733,21,20 30,15, 17.7 o PP3V3 S5 2liN1  vouT 14 ) PP3V3 SWLCD UE . (Y Y Y )- .
99785773 72 71 66 57 35 = - . mm SM
I slvinz2  vour 25 I @QEXES%%QTH:S» 35 nml l
1 1
£ 09009 L 109011 |1 C9012 QR B
6| 7] FUF == JOUF ’ }Léf'/ 18y
L g1uF == 30 18 85
S 18y 2 g 2% %85 xR
35 # L 1 CRI Tl CAL
J9o000
2047%‘%?.“&5' 11
9 92 92 50 58 %2 71 %0 99, PP3V3_SO
1 PEEE LAY 24
= pl
R9010* 1RO011 . 0
I3 =
no-panel case (devel oprent) lg 3 le}év YRR B - i 3 5
Panel has 2K pul | -ups thgvz Q%QL : o
s _LVDS DDC CLK Cx—e-g
o« _LVDS DDC DATA =
s o s LUDS_CONN_A_DATA_N<0> EDY
C90101 o 5a s LVDS_CONN A DATA P<0> EDY
0.001E - 0
00> w oo LVDS_CONN A DATA Ne1> 11l o
402 12|
CRI.TI iAL o5 sa s LVDS CONN_A DATA P<1> . o
90- 091 +50mm = o a1 s LVDS CONN_A_DATA_N<2> DY
Hial® 05 sa s LVDS _CONN_A DATA P<2> =S
e LVDS CONN A CLK N 4 3 §2
— weLVDS CONN A CLK_F N o
we LVDS CONN A CLK P 1 2 we LVDS CONN A CLK F P 140
Place close to the connector o5 sa s LVDS CONN_B DATA N<O> 20| g
9 s s LVDS_CONN B DATA P<0> 21 3
22
w5 s LVDS_CONN B DATA N<1> ZE DY
o o s LUDS_CONN_B_DATA P<1> | 24
| T1 CAL 25 ©
90- oMA w oo LVDS_CONN B DATA Ne2> | 24 0
s v LVDS_CONN_B_DATA p<2> | 210
e LVDS CONN B CLK N 4 3 o
— weLVDS CONN B CLK_F N 293
we VDS CONN B CLK F P 39
wa LVDS CONN B OLK P 1 (YY) 2 — e 5o
P ace close (o the connestor w o LED RETURN 5 20
v o LED RETURN 4 EE DY
w o LED RETURN 3 DY
v o LED RETURN 2 35
oo LED RETURN 1 36 g 51850651
NC ELB
38|
39| g
w s s _PPVOUT_SO_LCDBKLT ZE DY
C9000 J LN
ooonE - [a@
50v
CERM 2
402

SYNC MASTER=K19 M._B SYNC DATE=05/ 29/ 200

TTLE

LVDS Di spl ay Connect or

o g cute s .
d} Appl e I nc. <SCH_NUM>| D
® <E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 90 OF 132
11 NOT TO REPRODUCE OR OOPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

8 I 6 5 4 3 2




8 7 6 5 4 3 2 1

53690,59,53,51:94,%%,51,%9 2°_PP3V3_ S0
TR RN R R B
LVDS Transm tter Term nation 3 o320 chsg,%l
. . . . 08 DP |G M._P<0> B4 Ipini_o+ VDS 77 28 N
Al enul ated LVDS outputs require this ternination g”m DP 1 G M. N<O> 2 o 1 o- zgg 2 g\,,
LAC%?&QGOO. A6: 7nm oo rm—DP_1G M._P<l> BS |pini_1+ U9320 p
A5 CBTL06141EE]
LVDS A OLK_P 1370, LVDS CONN A CLK P L e el — Bea
" o D oo o % o mm_DP_1G M _P<2> B6 |bini_2+ CRITICAL
ity s m_DP_1G M._N<2> 26 o n1_o-
o2 o DP LG M _P<3> 28Iy N1 s pour_o+| B2 DP M _P<0>  rrmyeese
oo m_DP_LG M _N<3> A9 Joi n1_3- DOUT_0- | BL DP_M__N<0> o 5 o
PLACEREARFLPG00. AT: 7mm C9330 2 wDP IGAUX CH C P
304 93 10 5 DP_IG A 0. 1uF I-mv—rsv—%rm————\imuxu
% o7 rmy—LVDS_A_CLK N LARA LVDS CONN A CLK N o s 0 55 10 eqmrDP_1 G AUX_CH N 09331 1|2 0P iG AL N —2dpava e oP M P<ls e
%’%og‘év R9325 %0 19 0 [TH) $ :g DDCDDC (D:LA‘I?A 0. 1uF :‘2 Z)C)C,gLAﬁ DOUT_1- | DL DP_M _N<1> ﬂ@ o5 90
357 50 18 o LB > |
% or rmy—LVDS_A_DATA P<0> LARAZ LVDS OONN_A_DATA_P<0> gy o s o6 . P 1 G HPD 32 |pp 1 .
PLACE_NEAR=U9600. A8: 7mm /1% < = DOUT_2+ DP_M._P<2> o o % _—
M5k DOUT_2- |5 EL M. N<2> oo 55 08
R9304: % o > DP_EG M_P<0> B8 |oin2_o+
Took o o [m—DP_EG M._N<0> B9 o n2 o0
. F2
PLACE_NEAR=U9600. B9: 7rmm R%§727 1188 o o DP EG M. P<1> 6 |oine 1+ DOUT_3+ = $ & 'Ii’;gz o o %
o o7 my—LVDS_A_DATA_N<0> LR 2 LVDS_CONN_A_DATA_N<0> gy o s o0 it 3 w0 o mm DP_EG M._N<1> 2 Joine_1- pouT_3- oo o= o0
1%
1/16W 98 81 DP_EG M. _P<2> E8 Iping_2+
RY330  "ib” £ v T DP_EG M__Ne2> Sy A2 DP_AUX CH C P (o ue
o o I LVDS_A DATA P<1> 13R1 2 LVDS CONN_A DATA P<1> gy s o5 o0 P EG M. P<3> %8 |oyno o AUX- |5 HL DP_AUX_CH C Ny s o0
A 9 o1 [TI) =
PLACE_NEAR=U9600. A9: 7mm y:l/fgv o o y—2P_EG M. N<3> O Joi ne_3- PLACE_NEAR=U9320. J1: 3mm
o2 DP_EG AUX CH p 9932 1|12 m DB EG A CHC P | 5 |y,
98 81, %
o ng—DP_EG AX CH N CQ3%61UF 2 o, DP_EG AUX OH C N g R9307
PLACE_NEAR-US600. C10: 7im RO 332 o DP EG DDC CLK o 1uF I—m%—rsv—%n'm———’_%cmiqw oIy 31| DB HPD R 1AM 2 DP_HOTPLMS DET o, o5 o
% o7 my—LVDS_A_DATA N<1> LARA LVDS CONN_A DATA N<1> rmy 6 65 o0 o m@m DP_EG DDC DATA 35 _|boe_pat2 Wby
18w w s oy DP_EG HPQY B lipp 2 402
w R9335 R AR
0 07 LVDS A _DATA P<2> LVDS CONN_A_DATA P<2> s oo = =
» o VDS AN 2 = oD © o o R9305! o m—DP_MUX_SEL_EG Al |epy seL  opC_AUX SEL| DP_CA DET am e e o
PLACE_NEAR=U9600. BLO: 7rmm %ﬁg\g 100K DP_MJUX_XSD L . B7 xsp* TsTO| &2
MBS T { PPava_so DPMUX_EN_HPD CDS%XIEN HPD — P —
2 &7 85 84 83 80 73 72 69 RO301* MEEEE
PLACE_NEAR=U9600. A10: 7nmRQ337 DA CEN_SO&DPM) 1—53,3%201 101|u§ %05 .
o \
o oy LVDS_A_DATA N<2> 1,\3/53/7\/2 LVDS_CONN_A DATA N<2> yom o o5 o0 L 10K gy 2 G xoR
1% 1/1GV\7 2 = —
R9340 e bR “uRgi 3Egap'-':’ 368, [ o e o P PG DET —
w0 o LVDS B_CLK_P 137 5 LVDS CONN B CLK_P o o o 0 -
87 DP_MJUX EN 1 2
¥ o AN
PLACE_NEAR=U9600. C8: 7mm  MELLF k&gs}é"
PLACE_NEAR=U9600. C9: 7nm RQ342
w o Ry LVDS B CLK N 1,\3/5\3/7\2 LVDS CONN B CLK N o o
1%
1/15W
G roggs
% o7 rmy—LVDS_B_DATA P<0> LARA 2 LVDS _OONN_B_DATA_P<0> gy o o0
PLACE_nEAremo00. 22: 7m0 LVDS DDC MJUX
402
2 510079 74 72 7 s _PP3V3_SOGPU
PLACE_NEAR=U9600. A3: 7mm  RO347 oz e
o > LVDS_B_DATA_N<0> LR 2 LVDS_CONN_B_DATA_N<O> g o o5 o ]
b RO370:| |'R9371
R93§750 o5 e s 00 0 PPGVE_S0 0 0
s 57 (T LVDS B DATA P<1> LAAN2 LVDS CONN _B_DATA P<1> oD ¢ o 00 BB EE %’/Fig\ﬁv %;E\év
1% 2 2
PLACE_NEAR=U9600. Al: 7 1/16W
- e C9370 1 RO372'| |'R9373
o 0. 1UF - 20K 20K
BT o s f e —
PLACE_NEAR=U9600. B3: 7nrm RO 352 Ry Uél 0 202, 2402
% o7 my—LVDS_B_DATA N<1> 13/5/7\/ LVDS OONN B_DATA N<1> gy o o o mm—LVYDS_DDC SEL_EG 18] o) B gt LVDS EG DDC 0K s
Y g B1?
1/16W ©
Mios" R93§755 o mm—LVDS_DDC SEL_1 G Sl Q@ ol LVDS I G DDC 0K e
o o > LVDS_B_DATA_P<2> 1301 2 LVDS_CONN_B_DATA_P<2> gy o 02 50 S B LVDS_DDC_CLK oD
PLACE_NEAR=U9600. C5: 7rmm bg;fggv fcs At LVDS EG DDC DATA gy o
G B
12 AqlLL LVDS | G DDC DATA D
R9357 o B4[L0 LVDS_DDC DATA o e e
357 GND_THRI
o o - LVDS B DATA N<2> LANAE—LVDS CONNB_DATA N<2> oy < o 7 s CRITICAL SYNC VASTERCRL7 REF SYNC_DATE=06/ 1572000
PLACE_NEAR=U9600. A5: 7nm 116w 3 .
Vo5 Muxed G aphi cs Suppor t
d} Appl e I nc. SCH "NUM>
® <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT| ON_CONTAI NED HEREI N IS THE
'Rl ETARY PROPERTY OF APPL| CO\/PUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 93 OF 132
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
IV ALL RI GHTS RESERVED

8 7 6 5 4 3 2




Port Power Sw tch

DP_ESD
T2 G o
D CRI Tl CAL D9410 D9410
ROLANPO524P RCLAMPO524P
4 % L9400 L e SLP2510P8
FERR- 120- OHW 3A
o1 27,5321 30 30 10 47,7 5 PP3V3 S5 5N a1 2 do e dio Ld1
70 45 51 10 o gy PMLSLP_S3_ L 4 len a3 TP_DPPYR OC L e v J Y5 ndJ10
D
z g
3 1
CRI TI CAL CRI Tl CAL = 1
C94851 = _
o R L L C9487
T T
705 T %E BNy 100K
J_ %’/Flf\év NO STUFF
402
= 2 R9400 0 1 2
N(I)\%FFL’ FITIL6W MF-LF 402
NO STUFF R9430 o LAAN 2
Rg 1( 1 0 5% |1/[L6W M--LF 402
% 1716 MR LF 4p2
HOM  CEC CRI TI CAL Rok31| o NS%Q’UFF"
‘]9400 b 5% 1) 16 MR LF 4p2
NO STUFF DSPLYPRT- MB7- 1 CRI Tl CAL
R9403 o0 2 F- RT-THSM FL9400
C Né\%tl':':‘:”n TIT6W MF-LF 402 12- M 10008
413 0 BOT ROW TP ROW . o TOR2L0-45m
'R9425 RO SRR 16 v 02 ™ P S pis N N VIR Yoy, uDP M. C P<0>CO410 ifl2 0P M. P<O> o
2 1 2 — 0. 1uF
1M QHOT_PLUG DETECT GNDO |
i S CONFI @ L Tawy, u
2%y DP M._P<3> CO414 1|2 .0P M C P<3> T Lo DP_M._CONN_P<3> 5 oo AN | M._CONY Pedl> 1 7 ™ 2 . L DP M._C P<i> C9417 1] DP M._P<1> e
L 9, 1UFI — 101 OM._LANE3P  p__ ANELP O — FL9402 | 0. 1uFl
= ooy DP_M._N<3> C9415 2 .0 DP M_C N<3> 3 YYYN\L2 o DP_M._CONN_N<3> 12] SMLANESN M LANELN O AL w DP_M N N<i> 2 (Y Y YL3 SL3ale wDP_M._C N<1> 09413 1| DR M N<I> s
o tur 1% 1 oa0 T awols CRI TI CAL N N Fl
o saqgry—DP_AUX_CH C P 16| SAUX OGP w LaNE2P OIS s DP_M._CONN P<2> U w DP_M._C P<2> C9416 1] DP M._P<2> o
181 5AUX_CHN M:LANEZNC 17 — 0. 1uFl °
% siq@y—DP_AUX_CH C N 20[ Spp_pvk RETURN O 22 o DP_M._CONN N<2> 2 Y Y Y3 ©DP M _C N2> CO417 1112 DP M N2> ~meios
sg51.52 8.8 %% 8 pp3v3 S0 DP_ESD CRI Tl CAL 0. 1uF! o
e EEEEEE L] CRITI CAL \ SHELD PINS J |
RO443! R9442: D9411 22|21 NO STUFF
100K Took RCLAMPO524P R9402 | b
2% 1 SLP2510P8 7 -~
1/ 16W 50 RO421 /\% B% 1/ 1BW M- LF 402
Vb5 i 100K 432 NO U
87 84 80 (OO} DP_CA DET ’ 4022 118 R943 0 5% T7T6W M- LF 402
VELE 2o g1
4022 NGl 10
40
ZI\WOOZ%X G = 1 DP_ESD
63 E:ez DP_CA DETL L O - = CRI TI CAL DP_ESD
- — D9400 CRI Tl CAL
1 3 RCLAMPO504F D9411
440 55 SC70- 6- 1 RCLAMP0O524P
B 2N7002DW X- G = . SLP2510P8
SOT- 363 g /5 DP CA DEl'. O 1 s E
S DP to DVI/HDM o oo d
RO422!| Cabl e Adapter 2 N5 o =
A . iM{ (CA) has 100k o " "
Q440 nust have Drain to Gate | eakage of <5pOnA and Gate to|Source resistance of >5Mohm 17180 pull-up to DP_PWR 4 [Tl g
VFabs, CorL 3

83 8 88 % & 8 23
25 23 21720 79 18 177 5. PP3V3 SO
45"37%33°30% 28" 27 e
nRBHBED
1
R9445 i
10K R9444
5% 10K
1716w
M- LF 116w
402 , M- LF

402 ,
87 84 DP_HOTPLUG DET

_|

4
2N7002DW X- G
SoT63 E: /2 DP HPD L

SOT- 363

@441 A0
2N7002DW X- G
ks

4 R9423" DP Source nust pull SYNC MASTER=K17 REF SYNC DATE=06/ 15/ 2009
down HPD input with T L
52 greater than or equal Di spl ayPort Connect or
s to 100K (DPV1.1a). eaavan
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1V0O5 SO GPU FET

2120 18_17_15 13 12 10 7 5 _ PP1VO5 SO

10 60 68 50 52 47 42 23 7 5 _PPBV_S0O oeE s
9550 i
0.1 - 1. 05V FB FET
o 2 U9V§650 5 37650827 NOSFET AON6400L
CRI Tl CAL
= SLGEAP020 |_D 550 CHANNEL N- TYPE
o7 7 m>—EG RAI L1 _EN 2w JOFN Qs af dy AONGAOOL | RDS(ON) 1.8 nthm @. 5V
I_%SHDM cm I e LOADI NG 3.83 A (EDP)

ol 6
pd 8 1| 2

an BB

N * PP1V05_S0GPU 6774 76 79 81

= PM ALL_GPU_PGOOD R

1v8 / 1V55 / 1V35 SO FRAMEBUFFER REGULATOR

2 70 65 o7 00 65 a0 10 7 5, PPBUS GBH

CRI Tl CAL
PART# QTY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI Tl CAL BOMV OPTI ON CgSgoiL 1 ?8';595
11450336 | 1 | RES, 1/ 16W 16. 9K, 1% 0402, LF R9588 FB1V35 Gs%tél.éﬂ T %%“/ ~ CRI TI CAL
2
11450357 | 1 | RES, 1/ 16W 27. 4K, 1% 0402, LF R9589 FB1V35 CASPgBZEA'%‘;\rA | 603-1 D1 %560 ——
RO580 ] . KO384DPA
FB_1V8 SO VBST 1A 2 =+ Lol e 15250518
s =’ WY FB_1V8 SO VBST RC = s1/02
M N-LFRE-W BFHES 8 i 16w M RERENRW BFFES: 8 Tm ? CRI TI CAL
PP5V_S0 Gob L9560
70 69 6 54 52 47 42,237 6, 9580 6 G2|& 2. 2UH 8. 0A
° 1 0, TUF LYY Y )2
FB VDD Rt JoRTeA — g%“’ = paoesT- i
0% —— =k 5 6031
10V (] < n
FBVDD _ALTVO | Regul ator Qut put ®5° £ 2
0 1.35 / 1.55 V U9500 PP1VBRIV55_SOGPU_| SNS_R ; 5
. . RO587 TPS51217 PLACE_NEAR=L9560. 2: 3nm 1C9565 Vout = 1.806V
L 1.80 v o EGRAILA EN K, PIVBFBENR|  sley ™ poors PM_ALL_GPU_PGOOD grmy & 7» o2 o6 o7 2 — 190F 7A max out put B
5, 35352739 XVB56507 2 Gedv (Q9560 limt?)
FB_1V8_SO_VFB 138w 4 |vrs oRvH._9 FB_1V8_SO_DRVH 1 S Bk ?
FB1v55 i T Tk MRS oW = ) t = 340 krz
FB 1V8_SO_TRI P 2 lrrip sv.8 FB 1V8_SO_LL —
FB_1V8_SO_TRA 5 lrran vl e —swroTne e o T NN W BTES 5%
9586 TRy e gL -
1
0, —
Q9581 FB1VS5 | |'RO585 3y ) =
SSMEKIGFV  pls 1 40. 2K 2 )
SCD- VESM HF | 1R,°9K588 2 FB_1V8_S0_VFB_XW
,E 6w 02" FB_1V8 SO_TRAN R -
= 462" PLACH NEAR=W500. 2: 3rm  ['RO586
fe¥ st K 'RO571
FBVDD_ALTVO $ew 20. 5K 1 C9570
50 79 [T Q%:ELF %;E‘é’ —— 1000PF
GND (G\D) 2 2 fipg- coG
<+
(FB_1V8_S0_VFB)
SYNC MASTER=K18 POV\ER SYNC DATE=06/ 26/ 200 A
e
1v8 / 1V55 FB Power Supply
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8 7 6 5 4 3 2 1

il 8 LVDS R ' Ter m ti
A4 prave so N GVIUX CPLD WL ecel ver er nati on
218471 &
s 2 71 58 20 25 21 10 12 7 g PPLVB_SO 149\ 2 PP3V3RIVB SO_GMUX
B PR3V auxX R MY I WEES 7
- M Rkhi&iwsgﬁﬁgééé’% gy VebmES VTR LVDS |G A LK P R9650 LVDS |G A CLK N
- - =3. 00 402 03 87 1 100 1 2 = : 18 87 o
109610 |1 CO621 |1 CO622 |1 9623 [: C9624 |: CO625 |1 C9626 |1 (9627 |: 9628 |: CO629 VLA o . m e B O A P e ROBBT a0 LA\ Lt g LVDS | O A QLKMo o
28‘\’7’1UF - %)8"\’7’1UF N %)8"\’7’1UF T %)8"\’7’1UF - (%)8‘\’7’1UF T (%)8‘\’7’1UF - (%)8‘\’7’1UF T %)8"\’7’1UF T %)8"\’7’1UF T %}"\’?’ Y 12 oo LVDS_| G A DATA P<1> WF 5 05 '35&5 100 1 AAN2 fé”aé EEEE;SES- Eagqﬁg 53"“5;@ LVDS_| G A_DATA_N<1> 150 s
—Fgggm o= 2 Cerm 2 germ 2 geRm 2 CeRm 2 germ o= 2 Cerm 2 CeRm % 2. PP3V3_S0 NN war s LVDS | G A DATA P<2> 100 1 2 o 18600 G1 Zm LVDS | G_A DATA N<2> 44 4 55
g% 1o L9621 wer s LVDS |G B DATA P<0> R9654 1090 1 2 g oo LVDS |1 G B DATA N<O> 44 07 o
J_ g Mios™ FERR- 220- OHM we s LVDS |G B DATA P<1>  RIBDD 100 1 AA2 fé”eé EEEEEGF- Eaﬁjqﬁg G;".‘%m LVDS | G B DATA N<1> 4505 s
RO610 . . . . . . PP1V8 SO _GMUX R = e LVDS |G B DATA P<2> RIBOO 100 1ANA/2 Brack peaeeinay B som LVDS | G B DATA N<2> 14 5
- 0 M N-RESR-W 3o g
ST, PRLVE SO Y Jwam i | C9611LCQGlZJiC9613£C9614J1C9615£C9616JiC9617 WL T s LVDS EG A LK P RI660 100 1\pp2 st e 112 sml VDS EG A CLK N 41 prss
1w —L 0 1UF 0. 1UF 0. 1UF 9, AUF 9, AUF g, 1UF g, 1UF wwn LVDS EG A DATA P<0> RIOOL 100 1 2 g 02 2LVDS_EG A _DATA N<O> o o o
ok > 1 2 2 Y 2 By 2 By 2 8 2 B o VDS EG A DATA P<1> _RIBBZ 100 1AWz tac tott Mt 202 N e E A DATA Ne1s ot v o
a5 405 405 462 462 462 462 s oo LVDS EG A DATA P<2> RIBB3 100 1 \NATZ_grack sgaefec eiz 5ol VDS EG A DATA N<2> 4, o1 oo
y ’ ’ J_ wem LVDS EG B DATA P<0> R9664 1 2 - ol VDS_EG B_DATA_N<O0> o o7 o0
< e VDS EG B DATA P<i> RIBBD 100 s AW\ T o0 Bt ot N n e F G B DATA Nels ot o o
reve PRIVZ S0 v LVDS EG B DATA P<2> RIBB6 100 1 A2 ack et VDS EG B DATA N<2> 1111
. S| GNAL_MODEL=ENPTY PP3V3 SO
C9600 | [1C9604 |1 C9605 | CI606 |1 C9607 |1 C9608 |1 C9609 R i red Pull ups
AT - - GAUF - QL 0, AUF 0 AUF 0 AUF 0 AUF e q u p
v 10V 10V , Tov , Tov , Tov , Tov
i I o 2 Gop T ol T ol T el T el «» GVUX DEBUG RESET L o R9680 1K sz\ppn2 o~ -
' PVRS! R9684 1K
= . ™ 4 s P I O o ~ . o EG EQ EN 1’\/\/\/2 5% 17 I6W NF-LF 402
BB (3| 3|5 2|8 T|5|5|2| 8]&(<|0|c| |22 8|t ¢ &
4209931553,% 25_PP3V3_ S0
e —&— ok § 55856 8 & V944 NO STUFF
Easnuy 43 RO679
R9640'| |'R9645 o 25 20 JTAG GMUX_TCK Kia_|rex 10K
1015 §%09K s7 10 JTAG GVUX_TDI 113 |TDI g g g g g g g g g g S| LK_PART=GVUX_RST 1/%{2\7
LIBW iew o 20 JTAG GMUX_TDO K1z oo MT e 205,
4022|2402 o 10 JTAG GVMUX_TNB 112 frve CRITI CAL Bl
GVUX_TOE k2_ltce L
aus o - 19600 Requi red Pul | downs
XP25-5
NO STUFF NO STUFF RO681 10K )
. LCD BKLT_EN PE7TA— —PT7A LVDS_B_DATA_P<0> 0s o o o _DP_MUX_SEL_EG 1 ]
R9641'| |'RI646 o LCD BKLT PWM 2 _lpe7e =B pr7e| a3 LVDS B DATA N<O> o NS T TewW W TE 402
10K 10K 88 87 6 LVDS B _DATA P<1 g
LVDS _DDC SEL_EG P4 |PB14A PT8Al_Al <1> 84 98
1% 1% 780 O—=V2 AR, OEL BV 00 P4 10K
R g%/éﬁ%“ oo LV EL_I PE14B Prag) LVDS_B_DATA N<l> o oo LVDS DDC SEL 1G R9682 SOV
402 2402 . DP_MJX_EN N3 |PB15A( OD) proAl_cs  LVDS B DATA P<2> oo o o
o @ DP_MJX_SEL_EG Ms_|PB15B prop|_As _ LVDS B DATA N<2> oo o o o 5 _LVDS DDC SEL_EG R9683 10K LD S —
o7 7 8 Goo-EG RESET L p5_|PB16A g PT14Al_B6 EG PWRSEQ EN am e (Use open-drain PGOCD output to hold of f the start of the GPU PYRSEQ until t e &5 fBE fail™'s source is valid)
L o7 8 73 (OO} EG RAI L1 _EN M6 |PB16B % PT148 GVIUX_DEBUG RESET_L . v s EG RESET L RO691 100K 1 )
57 73 72 (OO} EG RAIL2_EN P6_|PB17A ; PT15A| A6 LVDS A CLK P @ o s NN 5% T ToW M TF 202
o7 82 73 (OO} EG RAI L3_EN M6 |PB17B PT15B[ A7 LVDS A CLK N oo o+ o8 LT PWM RO693 100K : N
o7 50 72 72 oo -EG_RAI LA_EN P7_|pB18A E pTieAl 8 LVDS B CLK P o o 00 w0 o7 o LCD BK NN 5% T T6W M TF 307
17 PE KREQ L PB18B( OD) PT16B| LVI B K_N 84 98
DP_CA DET EG N Jraon Pri7A_as_ LVDS A DATA P<0> o o o —
CRI TI CAL 57 53 (T} LCD PWR EN N8 |PB19B PT178B|_B9 txgg 2 $$2 :;lzgz oo o s
22899, SRS =gy oo o leron o e LVDS A DATA N1 D
M RT-SM 04 47 45 17 6 LB LPC AD<2> P10 |PB26A pT19Al _B10 LVDS 2 $$2 'li’;§> oo o4 o8
O+— 0a a7 a5 17 o gy PC_AD<3> MO |PB26B g pT198l_A10 LVDS > oo o o
VUX_ITAG_CONN 1 PP3V3 SO 50 51 52 54_58 67 63 68 69 7247 45 17 G, LPC_FRAME L P12 |PB27A S [ PreoA_a11  GND
o+l TAG K TD0 B R B L RS o e LPCPLUS_RESET L P13 |pE27B ¢| preogl B2 GND =
o : 2 m—LPC_CLK33M GVUX N2 |PB28A g pT28A_B13 GND
o+ JTAG TDl_ o GMUX_| NT P14 |pB28B pr2sBl_A13  GN\D
P JTAG GMUX TMB 4 4 20 <o} LA L o706 73 _EG RAI L1 EN
o2 0 a7 10 LVDS | G B DATA P<2> g1 |ploA— —Preal_a14a DP_CA DET o o o
o8 JTAG GVMUX TCK 20 25 or s o0 > LVDS_| G B DATA N<2> g2 |pios prog|_Bl4a DP_HOTPLUG DET o e w77 EG RAIL2|EN
GVUX_PL10A 2 |pLeA PR6A| LV EG A _DATA_P<0> 81 87 98
Ot—s TP_GMUX_PL10B s |pies PROE LVDS EG A DATA N<O> o o7 58 EG RAI L3 [EN
s R A Bt Ak ToahmsamIeL G
-4 93 87 1 > El |PL7B PR78| > 81 87 98
= IE LVDS | G A DATA P<1> [ |pisa PREA| LVDS_EG A_DATA P<2> o oree o ee e EG RAILA|EN
S 1 G A DATA N<1> 2 LVDS EG A DATA N<2> oo
NO STUFF (DO VB | oA DATA Peze— o ree % % ProA 14 LVDS EG B DATA P<0> o v 7 HCD PR EN
R9647 S, LVDS | G A DATA N<2> i lpios proB|_Gla LVDS EG B DATA N<O> ot o7 08
10K oo B VDS 1 G_B_DATA_P<0> PL10A PRLOA LVDS EG B_DATA_P<1> oo oo 1R976K72 1R976K74
VP 0 57 18 LVDS | G B DATA N<0> PLL10B PRLOB] LVDS EG B DATA N<1> o1 57 & &)
402, o o7 10wy LVDS_| G B DATA P<1> o lpi11a PRi1A| 13 LVDS EG B DATA P<2> e o oo _ZEE" _ZEE"
03 87 18 LV 1 G B DATA N<1> PL11B PR11B LV EG B _DATA N<2> o1 87 08 R9678* 1R9671? 1R9673|2
53 57 15 [T LVDS |G A CLK P HI |PL12A pri2Al_H14 LVDS EG A CLK P am o o7 s 4. 755 o, T K 007K
1l wowpm LYDS IGA QKN B |pL126 PRi2g 312 LVDS EG A CLK N o1 80 ELY Lpw 1pW
= » gy TP_LVDS_MUX_SEL_EG 1 lPLizA— ., Priad 114 LVDS | G PANEL_PVWR am e v Ao b2 b2
es 57 _OMIUX_VSYNC 13 |PL14B P4 pri4gl_ M3 EG LCD PWR EN am 7 s
- > GVIUX_RESET L K3 |PL15A g g proanl_N14  LVDS | G BKL_ON am e e
s o7 _GMUX_VSYNC 12 |PL15B 5 O preagl N1z EG BKLT EN am e e oo GVLUX_S3_PD_ GND
5 62 73 8 PM ALL_GPU PGOOD NL_|pL25A g g
vomm-PEX CLKREQ L P1jpose | B8 ¥ B 8 8 B 66 s s ookl b 607 (ol STUFE
(Tie/strap low if EGPU doesn't provide CLKREQ L output, provide pullup to GPU rail if using CLKREQ L output from EGPU) 5535585335333 Jy 7GSSNBN1 FsorEAEE?sIaE = 1R9675
=
o 8 6 8 686 6 6 6 35 R9 o 9,
o N ™ o < o bx m E i %;E\é’
8650438 %0 %0017 §2_ PP3V3_ SO ,GEEEEERLS E s 2
PEFEL T NO STUFF
1RO670 J_ = SYNC VAGTER=RLY REE SYNC DATE=00/ 15/ 2009
10K = T -
Haow = G aphi cs MUX ( GMUX
MOLF AV T\ NOVEBER
2 '<SCH_NUM
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4

3

70 69 68 54 52 47 42 23 7 §

RO701
0

1

*L9701, D9701,

C9796, 9797, C9799, C9712 AND C9713 SHOULD ALL BE PLACED NEAR EACHOTHER

*PPVOUT_SO_LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSI BLE.
* LVDS_I G BKL_PWM SHOULD BE AWAY FROM BOOST CI RCUI T

86 72

Sl UL 8

87 88

CRI TI CAL
09701

SOD- 123

OUT SO LCDBKLT 5 65

PPVI N BKle;l ( YWNYY \ 2 PPBUS_SO L%;KLT PWR SW 1 (2
PR, BT 37 AGESs 7 RB160M 60G

SW TCH_NCDE=TRUE

g

)
BXURN)|

LED RETURN_ 1

ld?l Tl CAALCRI Tl CAL Mcﬁ%hég& Sg{gm

%86‘

X5R
1210-1

SGND 1mz_l

1R9702
00
%‘isw
62" CRI TI CAL
L9701
XV\QSZOO 22UH 2. 5A
w00 PPBUS_SO_LCDBKLT_PWR 152 i
CRI_TI CAL
Jim? 12 L®7U 3 | HLP2525CZ- SM
JUF 2 o NO STUFF
2 ig’x’ 2 4§¥ 'RI703
805 SA)
| 16
1 g
BKL_VLDO
o8 63 67 58 54 57 51 50 4 —*PPVI N _BKL
ARFFPEEI] TS0 M N WBRES 3 W
109710 [ ©9711
— L TUF
S ot
§o5 1 i35
NO STUFF
9741
1UF
1|2
| [ VOLTAGE=5V
NO STUFF  J9% NO STUFF
X5R [l
Qa0 R9740 SRl T1 cAL
12 A7 0K DO VLDO VIN
6;0316 BKL_FLTR _RC %,{:11/5‘,4" w701
égg 402 6
Rglgé-l NC 6 (Ig 24
: 2 BKL_FSET b el 21
5% feo]
M;gg‘é” BKL_FLTR 20 € our| 12 BKL | SENL
BKL_| SET outz] 13 BKL_| SEN2
o 47 4232 20 20 20 25y _SMBUS_PCH CLK RO753 2 BKL_SCL curs| 14 BKL_| SEN3
94 5% I7'T6W M-LCF 402
BKL_SDA outal 16 BKL_| SENA
5 a7 a2 52 30 20 26 25 17 _SMBUS_PCH DATA RO757 2 LVDS BKL_ PW RC outs|_17_BKL_| SENS
5% 1/ 16W M--LF 402
TP_BKL_FAULT cute|_18_BKL_| SEN6
w50 _PPBUS SO_LCDBKLT PWR s BKLT _EN vsvynd_19 BKL_VSYNC R
NO STUFF
R9715 z 'R9755  ['R9754
100K (I — 10K
Aow ( EEPROM shoul d set EN_| _RES=1) e 2 8 THu iow iow
it RO714" ol el o 52" R
16.2K ¢ | _LED=23. 2Ma ] I
118WS | _LED=369/ Ri set
Va5, )
Rgg JQBK Fpwnr9. 62KhZ
- D LCD BKLT PWM 1‘/1%% details in spec J_
M- L; =
STUFF 4022
1C9704
R9704 SHOULD BE 47K | F RC FILTER | S USED gé:,,': XV\QSZlO
2

— VREWEBIES 30

T MRS 20

GVUX_VSYNC am e

LED RETURN 2

LED RETURN_3

N-NECK_W DTH=0. 20 nm

6 83

LED RETURN 5

MR WETED Sorme

LED _RETURN_6

- £ 20 mm

SYNC MASTER=K18 BKLT

SYNC DATE=0//29/ 200

TTTLE

LCD BACKLI GHT DRI VER
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2 70 65 o7 00 05 45 20 7.0 [y PPBUS_GBH

CRI TI CAL

CRI TI CAL

FDC638APZ_SBMS001
SSOT6- HF

0402- HF

iy

BUS_SO0,LCDBKLT _EN|DI V

s 57 5 ry-CD_BKLT _EN

27 > BKLT PLT RST L

LCD BKLT_ ENj; ¢ 6

PPBUS SO LCDBKLT FET

MOSFET FDC638APZ
CHANNEL P- TYPE
RDS( ON) 43 mChm @. 5V
LOADI NG 0.4 A (EDP)

PPBUS SO LCDBKLT .
X&S‘éﬂ" Vs : 55

SYNC MASTER=K19 M._B

SYNC _DATE=05/29/ 200

" LCD Backl i ght Suppor t
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Bl ank Page, was 1.2V/ 1.8V in K19

SYNC _DATE=06/10/ 200

SYNC MASTER=K18 POVER
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4

CPU Si gnal

Constraints

PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP

ON LAYER?
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 ML 7ML

NOTE: 7 mi| gap is for VCCSense pair, which Intel says to route with 7 ml

spaci ng wi t hout specifying a target

Most CPU signals with i npedance requirenents are 50-ohm singl e- ended.
Sone signals require 27.4-ohm singl e-ended i npedance.

SOQURCE: Cal pel l a SFF DG (DG 407364_v1.5), Section 2.8

PCl - Expr ess

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VE| G—fr o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr o
CPU_AGTL * =STANDARD 2 CPU_AGTL TOP, BOTTOM| =2x_DI ELECTRI C 2
CPU_8M L * 8 ML 2
CPU_COWP * 20 ML 2
CPU_I TP * =2: 1_SPACI NG 2

CPU_VCCSENSE * 25 ML 2

SOURCE: Cal pel |l a SFF DG (DG 407364_v1.5), Section 2.1 and Table 4-184.

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’C*E»P4
PCI E_85D * =85_OHM DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI FF
CLK_PCI E_90D * =90_OHM DI FF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VE| G—fr o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
PCI E * =3X_DI ELECTRI C 2 PCI E TOP, BOTTOM| =4X_DI ELECTRI C 2
CLK_PCI E * 20 ML 2

i npedance.

Properties

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
oD _s2n PCI E_85D PO E DM _S2N_P<3: 0>
oM _s2n PCI E_85D PO E DM _S2N _N<3: 0>
oM s PCl E_85D PClE DM _N2S P<3: 0>
oM s PCl E_85D PClE DM _N2S N<3: 0>
[O—EDL_DATA PCIE 85D PCIE EDl _DATA P<7: 0>
[O—EDL_DATA PCI E_85D PO E FDI _DATA N<7: 0>
D CPU 50S CPU_AGITL EDI _ESYNC<1. . 0>
[ CPU _50S CPU_AGTI EDI L SYNC<1. . 0>
[ CPU 50S CPU_AGTL EDI _| NT
O—CRUPECl CPU 50S PClE CPU_PECI

3 T 1 CPU 50S CPU_AGITL ESB _CPURST L
O—BMswe CPU 50S CPU_AGITL PM _SYNC
CO—BMVEM PURGD CPU 50S CPU_AGITL PM_MEM PWRGD
[CO—CRUVIT_S0_PCOD CPU 50S CPU_AGITL CPUVTTSO_PGOOD
[CO—XDR_XPU_PUREOD CPU 50S cPy | TP XDP_CPUPWRGD
[CO—XDP_BDRESFT | CPU 50S CcPU I TP XDP_DBRESET_L
O XDB_PRDY | CcPU 508 cPy I TP XDP_PRDY_L
O XDB_PREQ | CcPU 508 cPy I TP XDP_PREQ L
[ CPU 50S CPU_AGITL PM EXT_ TS L<0>
[ CcPU 508 CPU_AGTI PM EXT_TS L<1>
CO—CRU SM ROV CPY 27PAS CPU_COVP CPU_SM RCOVPO
CO—CRU SM RO CPU 27PAS CPU_COVP CPU_SM RCOVP1

)_SM _RCOVP. CPY 27PAS CPU_COVP CPU_SM_RCOVP2

CPU CEG CPU 50S cPy | TP CPU CFG<17..0>

O CPU CATERR | CPU 50S CPU_AGITL CPU CATERR L
[ CPU_50S CPU_AGITL TP_CPU VTT_SELECT
O CPU_PROCHOT_| CPU 50S CPU_AGITL CPU_PROCHOT L
[O—CRU PURED CPU 50S CPU_AGITL CPU_PWRGD
O PMIHRMIRIP_| CPU 50S CPU 8M | PM THRMIRI P_L

y CIK_CPU K PCE 90D | QK POE ESB _CLK133M CPU P

y CIK_CPU K PCE 90D | QK POE ESB _CLK133M CPU N

, CLK_|TP K PCE 90D | QK POE ESB_CLK133M | TP_P

, CLK | TP K PCE 90D | QK POE ESB CLK133M | TP_N
[O—BOLE_CGLKI00M CPU K PCE 90D | QK POE PCl E_ CLK100M CPU P
CO—BCLE_QLKI00M CPU K PCE 90D | QK POE PCl E_CLK100M CPU_N
[ CPU 555 CPU 8M | CPU PSI _L
[O—BM.DPRSLPVR CcPU 508 CPU_AGTI PM _DPRSLPVR
[ CPU 27PAS CPU_COVP CPU_PEG COWVP
[ CPU 27P4S CPU_COVP. CPU_PEG RBI AS
ODo—ceucaw CPU 27PAS CPU_CONP CPU_COVP3
Do—ceuwe CPU 27PAS CPU_COVP CPU_COMP2
D—cuwe CPU 27PAS CPU_COVP CPU_COMP1
ODo—ceucwe CPU 27PAS CPU_COVP CPU_COMPO
CO—XoR_10l CPU 50S CcPU I TP XDP_TDI
[CO—XDE_ID0 CPU 50S cPy I TP XDP_TDO
O XDEIMS CPU 50S cPy | TP XDP_TMS
O—XDR_IX CPU 50S cPy I TP XDP_TCK

>_TRST | CPU 50S cPy | TP XDP_TRST_ L
O XDP_BEM L CcPU 508 cPy I TP XDP_BPM L<6.. 0>
O XDB_BPM L CcPU 508 cPy I TP XDP_BPM L<7>
O—(ESB CPURST 1) |cpusos CPU LTP XDP_CPURST_L
[ CPU 555 CPU 8M | CPU_VI D<6. . 0>
[ CPU_50S CPU_AGITL CPUI WP_| MON
[O—CPU VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE P
[O—CPU VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N
O—CPU VCCSENSE CPY 27PAS cpy veesense | CPU_VTTSENSE P
[CO—CPU VCCSENSE CPU 27PAS cpy veesense | CPU_VTTSENSE N
[O—CPU VCCSENSE CPU 27PAS cpy veesense | GEX _VSENSE P
[CO—CPU VCCSENSE CPU 27P4S cpy veesense | GEX VSENSE N
[ CPU 555 CPU 8M | GFX_VI D<6. . 0>
[O—BM.DPRSLPVR CcPU 508 CPU_AGTL GFX_DPRSL PVR
(- CPU 50S CPU AGTI GEX_VR_EN
= CPU 50S CPU_AGITL GEXI WP_| MON
[ PCl E_85D PClE PEG R2D P<15.. 0>
D PCI E_85D PClE PEG R2D N<15.. 0>
[O—BEGRD PCI E_85D PO E PEG R2D C P<15.. 0>
= PCl E_85D PClE PEG R2D C N<15. . 0>
[CO—BEGI2R PCl E_85D PO E PEG D2R P<15.. 0>
[ PCl E_85D PClE PEG D2R N<15.. 0>
[ PCl E_85D PClE PEG D2R C P<15..0>
[ PCl E_85D PClE PEG D2R C N<15. . 0>

SYNC MASTER=K1/7 REF

SYNC DATE=06/15/ 200

"~ CPU Constr ai
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PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP NET_TYPE
i ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
M 37 * =37_OHM _SE =37_OHM _SE = = = =
MEM 37S 37_OHM_S| 37_OHM_S| 37_OHM_SE 37_OHM_SE STANDARD STAr\DARp _ VEMA G K NEM 720 VM OK MEM A CLK P<5..0> o
MEM 40S * =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =STANDARD =STANDARD O MEMA GK MEM 72D MEM O K MEM A CLK N<5. . 0> 1 28
MEM 72D * =72_OHM DI FF | =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF O MEMA_CNTI MEM 37S MEM CTRL MEM A CKE<3..0> -
M A CS L<3..0>
" Z Z Z Z _ _ O MEMA NI MEM 37S MEM CTRI VEI 1 28
MEM 50S 50_OHM_SE 50_OHM_SE 50_OHM_SE 50_OHM_SE STANDARD STANDARI? _ NEM A ONTI MM 378 NN CTR VEM A _ODT<3. . 0> e
* = = = = = =
MEM 85D =85_OHM_DI FF 85_OHM DI FF 85_OHM DI FF 85_OHM DI FF 85_OHM DI FF 85_OHM DI FF NEM A MEM 408 MM VEM A A<15. . 0> o
— o MEMA QD MEM 40S NMEM CAVD MEM A BA<2..0> o
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT O MEMA QD MEM 40S NEM CAVD MEM A RAS L 11 28
— M A L
VEM LI VEM " a1 SPAC G > o MEMA QD MEM 40S MEM CMVD Y= CAS 1 28
— — — O MEMA QD MEM 40S MVEM VD MEM A VEE_L 12
* =3: 2
MEM CTRL2CTRL 3: 1_SPACI NG M O MEM A _DQ BYTEQ MEM 50S MEM DATA NMVEM A _DQ<7. . 0> 1120
MEM_CTRL2MEM * =2.5: 1_SPACI NG ? CO—MEM.A_DQ BYTE] MEM 50S MEM DATA MEM A_DQx<15. . 8> 11 20
— M A 23. . >
VM " 1 5 1 SPAG G > O MEM A DQ BYTE2 MEM 50S MEM DATA VE DQ<23. . 16 1 20
LC C — I O MEMA_DQ BYTES MEM 50S MEM DATA NMEM A DQ<31. . 24> 11 20
MEM_CMD2MVEM * =3: 1_SPACI NG ? CO—MEM A DQ BYTF4 MEM 508 MEM DATA MEM A_DQ<39. . 32> 11 28 20
— >
VEM DATAZDATA " 1 5 1 SPAO G > O MEMA_DQ BYTES MEM 50S MEM DATA MEM A _DQ<47. . 40 11 29
— - — O MEMA_DQ BYTEG MEM 508 MEM DATA MEM A _DQx55. . 48> 1 20
MEM_DATA2MEM * =3: 1_SPACI NG ? O MEM A _DQ BYTE? MEM 50S MEM DATA NMEM A DQ<63. . 56> 11 20
VEM_DQS2MEM * =3: 1_SPACI NG 2 O MEM A DQ BYTEQ MVEM 50S MEM DATA MEM A_DM<0> 128 2
— >
NEM 20TFER " 25 M Ls > O MEM.A_DQ BYTE] MEM 508 MEM DATA NMEM A Divkl 11 20
= O MEM.A_DQ BYTE? MEM 508 MEM DATA NVEM A DiVk2> 11 20
. . O MEMA_DQ BYTES MEM 50S MEM DATA NVEM A _DIVK3> 11 20
Menory Bus Spaci ng G oup Assi gnnents = _vEnA DQ BvTES MEM 50S sEv oaTA | VEM A DiVE4>
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AR TYPE SPACI NG Lé SE‘T NET_SPACI NG_TYPE1 E2 E SET D NFM*A?m BYTES NFM*EOQ NFM?DATA 'VEM A W5> e
_ 5 _ 5 EA_ 3 RUI E_SET = 5 NET_SPACI NG_TYP¥ AREA_TYPE | SPACI ’\CLRULFiSI%r. [ _MEM A_DQ AYTEG MEM 50S NEM_DATA MEM A DVK6> e
MEM_CLK MEM_CLK * VEM_CLK2NMEM MEM_CVD MEM_CLK * VEM_CMD2NMEM O MEM A DQ BYTE? MEM 50S MVEM DATA MEM A DIVK7> 11 20
MEM CLK MEM CTRL * VEM CLK2VEM MVEM_CVD MEM_CTRL * MEM_CVD2MVEM O MEM.A_DGSO NEM 85D MEM DQS MEM A _DQS_P<0> 112 20
= === MEM 85D MEM DS MEM A_DQS_N<O> 11 28 20
" " O MEM.A_DQS0 L A
MEM_CLK MEM_CVD NEM_CLKZT\/IVE‘N!H MEM_CMVD MEM_CMVD NEM_CNDQ»CIV\‘/DW NEM A_DXS1 NEM 850 MEM XS MEM A DOS P<1> .
MEM_CLK MEM _DATA * MEM_CLK2MEM MEM_CMVD MEM _DATA * MEM_CMD2MVEM O MEM A DXSI MEM 85D VEM DS MEM A _DOS_N<1> 1 20
= = MEM A_DQS2 MEM 85D MEM DS MEM A_DQS_P<2> 11 20
* * | — LA - =
MEM_CLK MEM_DQS VEM_CLK2NMEM MEM_CVD MEM_DQS VEM_CNVD2VEM NEM A_XE? NEM 85D MEM XS MEM A DOS N<2> .
B _ CO—MEM A _DGS3 MEM 85D MEM DCS MEM A_DQS_P<3> 11 29
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET CO—MEM A DOS2 MEM 85D VEM DS MEM A DQOS N<3> 11 29
MEM A_DQS4 MEM 85D MEM DQS NVEM A DS P<4> 11 2
* * | m— LA - o ©
MEM CTRL MEM CLK NEM—CTRLzb'Y"E'\_’V'b MEM DATA MEM CLK NEM—DATA?'\F“_’,'» O MEM A DOs4 MEM 85D MEM DS MEM A_DQS_N<4> 11 29
MEM _CTRL MEM _CTRL * MEM _CTRL2CTRL MEM _DATA MEM _CTRL * MEM_DATA2MEM CoO—MEMA XSS MEM 85D VEM DS MEM A_DQS_P<5> 11 20
" ——— === O MEM.A DOSS MEM 85D MVEM DQS MEM A _DQS N<5> 1 2
MEM_CTRL MEM_CVD NEM_CTRL2}I\(I‘EI\./’IF MEM_DATA MEM_CMVD * NEM_DATAZ}I\V/!EI\./’IF a MEM 85D MEM DR VEM A DOS_P<6> .
MEM _CTRL MEM _DATA * MEM_CTRL2MEM MEM _DATA MEM _DATA * MEM_DATA2DATA CoO—MEMA XS6 MEM 85D VEM DS MEM A_DOS_N<6> 11 20
M A _DOS P<7>
" O MEM.A DOS7 MEM 85D MEM DCS VEI 11 29
MEM_CTRL MEM_DQS MEM_CTRL2MEM MEM_DATA MEM_DQS * MEM_DATA2MVEM NEM A DO MEM 85D MEM DR VEM A DOS N<7> .
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET N E2 E_SET o MEM.720 MEM.CLK MEM B CLK_P<5.. 0> e
= 5 = 5 EA 5_RUL E_SET ET_SPACI NG_TYPEL | NET_SPACI NG_TYPI AREA_TYPE | SPACI ’\CLRULFiSI%r. MEM B_QI K MEM 72D MEM QLK MEM B CLK N<5. . 0> s
VEM DQS MEM GLK . MEM.D ;szrvlrz‘r\/!’» MEM GLK . . NEM—ZOT"}'EF_H O MEM B _ONTI MEM 37S MVEM CTRI MEM B_CKE<3. . 0> 11 30 _—
MEM _DQS MEM _CTRL * MEM_DQS2MVEM MEM _CTRL * * MEM 20THER O MEM B CNTI MEM 37S MEM CTRI MEM B CS L<3..0> 11 30
M B <3..0>
NVEM. NVEM. " NEM. DOSZVEM NVEM. " " NEM 20TFER oMM B NI MEM 37S MEM CTRI VEI oDT<3. . 0 11 30
M B _A<15.. 0>
" o MME QD MEM 40S MEM CAVD Y= 1 30
VEM DQS MEM_DATA MEM.D ;szrvlrz‘r\/!’» MEM_DATA . . NEM—ZOTHEB _ O MEMEB QD MEM 40S MEM CMD MEM B_BA<2..0> 11 30
MEM_DQS MEM_DQS * MEM_DQS2MVEM MEM_DQS * * MEM_2COTHE O MEMB QD MEM 40S MEM CAVD VEM B_RAS L 11 30
: \ET oD an NVEM B_CAS L
Need to support MEM *-style wildcards! O MEME MEM A0S MEM NVEM B VE L o
DDR3: O MEMEB QWD MEM 40S MEM CVD 11 30
DQ DM si gnal s shoul d be matched wi thin 0.508nm of associ ated DQS pair. O MEM B_DQ BYTEQ MEM 50S MEM DATA VEM B_DQ<7. . 0> 11 20
DQS intra-pair matching should be within 0.127mm no inter-pair matching requirenent. CO—MEM B DQ BYTF1 MEM 50S MEM DATA MEM B_DQx<15. . 8> 1120
DQS to clock matching should be within [CLK-12. 7nmmj and [ CLK+25. 4mmj . O MEM B DQ BYTE2 MEM 50S MEM DATA MEM B_DQ<23. . 16> 11 29
CLK intra-pair matching should be within 0.127mm inter-pair matchi ng should be wi thin 0.508mm CO—MEM B DQ BYTES MEM 50S MEM DATA MVEM B_DQ<31. . 24> 11 20
CONTROL signals should be matched within [CLK-12.7mj to [CLK+0.0mj of CLK pairs. O MEM B DQ BYTE4 MEM 50S MEM DATA MEM B_DQ<39. . 32> 11 20 30
A/ BA/ CMD signal s should be matched within [CLK-12. 7mmj to [CLK+12. 7mmi of CLK pairs. O MEM B DQ BYTES MEM 50S MEM DATA MEM B _DQ<47. . 40> 11 29
DQ DQS/ A/ BA/ cnd signal spacing is 4x dielectric, CLK is 5x dielectric. O MEM B DQ BYTE6 MEM 50S MEM DATA MEM B_DQ<55. . 48> 11 29
Maxi mum | engt h of any signal fromdie pad to SODI MM pad is 139.7nm from procesor ball to SODI MM pad is 114.3mm O MEM B DQ BYTEZ MEM 50S MEM DATA MEM B_DQ<63. . 56> 11 20
SOURCE: Cal pella SFF Platform DG Rev 1.5 (#407364), Section 2.2 O MEM B DQ BYTEQ MEM 50S MEM DATA VEM B_DM<O> 11 29 30
CO—MEM.B_DQ BYTE] MEM 50S MEM DATA MVEM B Divk1> 1 20
CO—MEM B DQ BYTE2 MEM 50S MEM DATA MVEM B DiVk2> 1 20
O MEM B DQ BYTES MEM 50S MEM DATA VEM B_DIVK3> 11 20
CO—MEM B DQ BYTF4 MEM 50S MEM DATA MVEM B_Divkk4> 1 20
O MEM B DQ BYTES MEM 50S MEM DATA VEM B_DIVK5> 1 20
O MEM B DQ BYTE6 MEM 508 MEM DATA VEM B_DIVK6> 11 20
CO—MEM B DQ BYTE? MEM 508 MEM DATA MVEM B_DIVK7> 1 20
O MEM.B DOS0 MEM 85D MEM DCS MEM B_DQS P<0> 11 29 30
O MEM B DOS0 MEM 85D MEM DCS MEM B_DQS_N<O> 11 29 30
O MEM B_DQSI MEM 85D MEM DCS MEM B_DQS_P<1> 1120
O MEM B_DQSI MEM 85D MEM DCS MEM B _DQS N<1> 1 20
O MEM B DQS2 MEM 85D MEM DCS MEM B _DQS P<2> 1 20
O MEM B DGS2 MEM 85D MEM DCS MEM B _DQS N<2> 1 20
O MEM B DOS3 MEM 85D MEM DS MEM B_DQS_P<3> 11 29
O MEM B DOS3 MEM 85D MEM DS MEM B_DQS_N<3> 11 29
O MEMB DOsa MEM 85D VEM DS VEM B_DQS_P<4> 1 20
O MEM B DQs4 MEM 85D MEM DCS MEM B_DQOS_N<4> 11 29
O MEM B DQSS MEM 85D MEM DS MEM B_DQS_P<5> 11 29
O MEM B DOSS MEM 85D MEM DS MEM B_DQS_N<5> 11 29
O MEM B DOS6 MEM 85D MEM DS MEM B_DQS_P<6> 11 29
AB_| MEM 85D MEM DS MEM B_DQS_N<6> 11 29
NEM B DOR? \EM RED MM DR VEM B DOS P<7> ne SN VASTERCRT T RED SYNC_DATE=06/ 15/ 200
O MEM B_DQs7 MVEM 85D MVEM DS MEM B_DQOS_N<7> 11 29 h/brmr y Cbnst r a| nts
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Digital Video Signal Constraints PCH Net Properties
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G&:; NET_TYPE
DP_85D « -85_OMMDIFF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF ELECTRI CAL_CONSTRAINT_SET |  PHYSI CAL SPACI NG
LVDS_85D « -85_OMMDIFF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF g ::m ::2:2 o i: gx g : g NNLL Z:g : gz oo
o AX DP_85D DiSPLAYPORT | DP 1 G AUX CH P s 18 84
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT CO—DRAUX CH DP_85D DisPLAYPORT [ DP 1 G AUX CH N 8 18 84
DI SPLAYPORT * =3x_DI ELECTRI C 2 DI SPLAYPORT | TOP, BOTTOM| =4x_DI ELECTRI C 2 O LWDSIGA QK LVDS 85D L \VDS LVDS IG A LK P 18 87
N _ LVDS IG A K LVDS 85D LVDS LVDS I1G A CLK N 16 87
LVDS =3x_DI ELECTRI C ? LVDS TOP, BOTTOM| =4x_DI ELECTRI C ? g VDS L G A DATA L\VOe_ 88D e LVDS |G A DATA P<2..0> .o
LVDS intra-pair matching should be 5 mls. Pairs should be within 100 mls of clock |ength. O—L\VDS 1 G A DATA LVDS 85D L\VDS LVDS | G A DATA N<2..0> 54 D
Di spl ayPort/ TMDS intra-pair matching should be 5 ps. Inter-pair matching should be within 150 ps. [O—L\VDS 1G A DATAZ LVDS_85D L\VDS NC LVDS | G A DATAP<3>
Dl spl ayPort AUX CH intra-pair matching should be 5 ps. No relationship to other signals. [CO—L\VDS 1G A DATAS LVDS 85D LVDS NC LVDS | G A DATANK3> 4
Max | ength of LVDS/ Di splayPort/ TMDS traces: 12 inches. OO L\DsI1GRAK LVDS 85D LVDS TP_LVDS |G B CLKP 5618
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Sections 2.5.3 & 2.5.4. O—L\DS IGB AK LVDS 85D L VDS TP_LVDS | G B CLKN 5818
H CO—L\VDS IG B DATA LVDS 85D L\VDS LVDS |1 G B DATA P<2..0> .54
SATA Interface Constraints S s G pata s ssn [1vns LVDS 1 G B _DATA N<2.. 0> ...,
PHYSI CAL_RULE_SET LAYER ALLON RAUTE | 3 i MUM LINE W DTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [CO—LVDS.LG A DATAZ LVDS_850 VDS NC LVDS | G B _DATAR<S> , .
- ON LAYER? i CO—L\DS 1G B DATA3 LVDS 85D L VDS NC LVDS | G B_DATAN<3>
SATA_90D * =90_OHM.DIFF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF [>_SATA N 2D SATA a0 cATA SATA HDD R2D C P o
— — [ SATA_ 90D SATA SATA HDD R2D C N 17 a2
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT [ SATA_90D SATA SATA HDD R2D P 6 a2
SATA * =4x_DI ELECTRI C 2 SATA TOP, BOTTOM| =3x_DI ELECTRI C 2 = SATA_90D SATA SATA HOD R2D N o
bl M : = ’ [O—SATA_HDD 2R SATA_90D SATA SATA_HDD D2R P 17 a2 -
SATA_| COWP * 8 ML ? [ SATA_90D SATA §ﬁ$ﬁ :% ng l(\l: 5 17 a2
. . SATA_90D SATA 6 42
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.7.1. g SATA 90D - SATA HDD 2R G N
i SATA_QDD_R2D SATA 90D SATA SATA_ODD R2D C P 17 a2
USB 2.0 Interface Constraints . S SATAS0D | Sara SATA D Rob G B
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP [ SATA_90D SATA SATA ODD R2D P 6 a2
PCH_USB_RBI AS « =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD = T :127222 :12 §ﬁ$ﬁ % g%g s o
USB_85D * =85_OHM DI FF [ =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF g SATA_90D SATA SATA _ODD D2R N 17 a2
D SATA_90D SATA SATA ODD D2R C P 6 a2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' o : QATA*QOD SATA SATA (]JD D2R C N 642
i il i i [CO—SATA_HDD R2D SATA 90D SATA SATA HDD R2D RDRV_IN P ,,
UsB * =2x_DI ELECTRI C 2 UsB TOP, BOTTOM| =4x_DI ELECTRI C A fa— SATA_90D SATA SATA HDD R2D RDRV_IN N ., C
SOURCE: Cal pel la Platform Design Guide for Ibex Peak M (DG 398905- 398905_v1.5), Section 3.8 = SATA 90D SaTa S ATDD R RO S ™
[O—SATA_HDD 2R SATA_90D SATA SATA HDD D2R RDRV_IN P .,
[ SATA_90D SATA SATA HDD D2R RDRV_I N N ,,
[ SATA_90D SATA SATA_HDD D2R RDRV_OUT_P 4
[ SATA_ 90D SATA SATA HDD D2R RDRV_OUT N 4
O PO SATA LCOWP SATA_| COVP. PCH _SATAI COVP 1
O UsB HUB1 P USB 85D USB USB_HUB1_UP_P 1 35
D USB_85D USB USB_HUB1_UP_N 10 35
O UsB HUR2 P USB 85D USB USB_HUB2_UP_P 10 36
[ USB_85D USB USB_HUB2_UP_N 10 36
[O—USB EXTA USB_85D USB USB_EXTA P 36 43
[ USB 85D USB USB_EXTA N 36 43 _—
O—UsB EXIR USB_85D USB USB_EXTB P 35 43
= USB 85D USB USB EXTB N 35 43
O UsB EXIC USB_85D USB USB_EXTC P .
USB 85D USB. USB EXTC N o3
[O—USB EXID USB_85D USB USB_EXTD P
[ USB 85D USB USB_EXTD_N
O UsBMN USB_85D USB. UsB M NI _P
= USB 85D USB USB M NI _N
3\ USB_85D USB. UsB WM P
= USB_85D USB USB_VWM N
O USB _CAMERA USB_85D USB USB_CANMERA _CONN_P 6 33
[ USB 85D USB USB_CANMERA _CONN_N 6 33
O—UsB BT USB 85D USB USB BT P 33 36 B
F— USB 85D USB USB BT N 3 36
[ USB_TPAD USB 85D USB USB _TPAD P 6 53
= USB_85D USB USB_TPAD N 36 53
OO—UsBIR USB 85D USB USB IR P 35 as
= USB_85D USB USB_I R N a5 44
[O—USB_SDCARD USB 85D USB. USB_SDCARD P 5 34 36
[ USB_85D USB USB_SDCARD N s 34 36
O USB_BRCRYPT USB 85D USB USB_BRCRYPT_P 16 101
[ USB 85D USB USB_BRCRYPT_N 16 101
[ —BCH USB RBIAS PCH USB_RBI AS PCH USB RBI AS 10
[ K PCE 90D | QK PAE PCl E_ CLK100M PCH P 17 26
OB QL KI100M PCH K PCE 90D | QK POE PCl E_ CLK100M PCH N 17 26 _—
= K PCE 90D | QK PAE ESB _CLK133M PCH P 17 26
[ K PCE 90D | QK POE FSB_CLK133M PCH N 17 26
fa— K PCE 90D | QK PAE PCH CLK96M DOT_P 17 26
= K PCE 90D| QK PAE PCH CLK96M DOT_N 17 26
O—BCH_ G K100M SATA K PCE 90D | QK POE PCH CLK100M SATA P 17 26
[O—BCH G K100M SATA K PCE 90D | QK POE PCH CLK100M SATA N 17 26
[ CPU 50S AKPOE PCH CLK14P3M REFCLK 17 26
f— CPU_50S AKPOE PCH CLK33M PCl | N 17 27
CO—GEX OK DRSS K PCE 90D | QK POE GEX_CLK120M DPLLSS P 10 17
CO—GEX QK DRSS K PCE 90D | QK POE GFEX CLK120M DPLLSS N 10 17
SYNC MASTER=K17 REF SYNC DATE=06/ 15/ 2009 A
e
PCH Constraints 1
d} Appl e Inc. S—NUM>
o <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
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LPC Bus Constraints

PHYSI CAL_RULE_SET LAYER

ALFON RUTE | M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

PCH Net Properties

SOURCE: Cal pell a Pl at form Design Cuide for |
SMBus | nterface

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

ON LAYER?
LPC_50S * =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
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr o
LPC * 6 ML 2
CLK_LPC * 8 ML 2

Section 3.15

HD Audi o I nt

erface Constraints

PHYSI CAL_RULE_SET LAYER AFONRTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP

SMB_50S « =50_OHM SE| =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TOLINE SPACING | V&I GHT
SMVB * =2x_DI ELECTRI C 2

PHYSI CAL_RULE_SET LAYER

ALFON RUTE | M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

SI O Si gnal

SOURCE: Cal pell a Pl atform Design Cuide for |

Constraints

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

ON LAYER?
HDA_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff o
HDA * =2x_DI ELECTRI C 2

Section 3.15

Dl FFPAI R NECK GAP

SPlI Interfac

e Constraints

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP
CLK_SLOW 55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TOLINE SPACING | V&I GHT
CLK_SLOW * 8 ML 2

PHYSI CAL_RULE_SET LAYER AFONRTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP

SPI_55S * =55_OHM SE|  =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TOLINE SPACING | V&I GHT
SPI * 8 ML 2

6 17 45 47 87
6 17 45 47 87

6 27 47 87

19 27
27 a5

627 47

1725 26 20 30 32 42 47 48 63
17 25 26 28 30 32 42 47 48 63
17 a8

17 a8

17 a8

17 48

17 58

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

17 39

P

N &7

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
>—LleCAD L PC_50S LPC. LPC AD<3. . 0>
O LBC_ERAME | L PC 50S LPC LPC FRAME L
O—LPC_RESET | L PC 50S LPC LPCPLUS RESET L
CO—MP_LPC AKo K IPC50S | AKIPC LPC CLK33M SMC R
[ K IPC50S | AKIPC LPC CLK33M SMC
[ CKIPC50S | QK IPC LPC CLK33M LPCPLUS
[CO—SMBUS PCH O K SMB_50S SMB SMBUS PCH CLK
CO—SMBUS PCH DATA | SMR 50S SMB SMBUS_PCH _DATA

1 0_ | SMB 50S SMB SM._PCH 0_CLK

1 0_| | SMB_50S SVB SML_PCH 0_DATA

1 1_¢ | SMB_50S SVB SM._PCH 1_CLK

11| | SMB_50S SVB SML_PCH 1_DATA
O HABT AK HDA 50S HDA HDA BIT_CLK

HDA_50S HDA HDA BIT_CLK R

[O—HDA_SYNC HDA 50S HDA HDA SYNC
[ HDA_50S HDA HDA_SYNC R
O HDARST | HDA 50S HDA HDA RST R L
D HDA 50S HDA HDA RST L
[O—HDA_SDIND HDA 50S HDA HDA SDI NO
= HDA 50S HDA AUD SDI _R
O—HpA_sbaur HDA 50S HDA HDA SDOUT
[ HDA 50S HDA HDA SDOUT_R
OO—BMsls aK CK SIONS55S | A K SILOw PM CLK32K SUSCLK
O—SBLaK SPl_55S SPl SPI_CLK R
[ SPl_55S SP| SPI _CLK
[>—SBL_M SPL_55S spl SPI _MOSI _R
= SPl_55S SP| SPI _MOSI
CO—SPLMSO SPl_55S SPI SPI _M SO
CO—SBLCs0 SPl_55S SP| SPI_CSO_R L
= SPl_55S SP| SPI _CS0_L
[ PCI E_85D PCIE PCl E ENET_R2D P
[ PCl E_85D PCIE PCl E ENET_R2D N
[O—BOLE ENET_R2D PCl E_85D PClE PCIE ENET_R2D C P
[ PCl E_85D PClE PClE ENET_R2D C N
[O—BCLE_ENET 2R PCIE 85D PCIE PCl E_ENET_D2R P
[ PCl E_85D PClE PCl E_ ENET_D2R N
[ PCl E_85D PClE PCl E ENET_D2R C P
[ PCl E_85D PClE PCl E ENET_D2R C N
[ PCl E_85D PClE PClE AP_R2D P
[ PCl E_85D PClE PClE AP_R2D N
CO—POE AP RD PCl E_85D PCIE PCIE AP R2D C P
[ PCl E_85D PCIE PCILE AP R2D C N
CO—BOLE AP 2R PCl E_85D PClE PCl E AP_D2R P
(- PCIE_85D PCIE PCl E_AP_D2R_N
[ PCIE_85D PCIE PCl E_FW R2D P
[ PCl E_85D PCIE PClE FWR2D N
[CO—POE EWRD PCl E_85D PClE PCE FWR2D C P
D PCl E_85D PClE PCILE FWR2D C N
[CO—BPOE EWRR PCl E_85D PClE PCl E FW D2R P
[ PCl E_85D PClE PCl E FW D2R N
[ PCl E_85D PClE PCE FWD2R C P
[ PCl E_85D PCIE PClE FWD2R C N
[O—BOE AP 2R PCl E_85D PCIE CONN _PCI E_ AP_D2R P
[ PCl E_85D PCIE CONN_PCI E_AP_D2R_N
[CO—BQE AR R2D PCl E_85D PClE CONN _PCI E_ AP_R2D P
[ PCl E_85D PClE CONN _PCI E_ AP_R2D N
[CO—M®_PEQ_REFAK CK PCE 90D | QK POE PEG CLK100M P
[ K PCE 90D| QK POE PEG CLK100M N
[CO—BPOLE_CLKI00M ENET K PCE 90D | QK POE PCl E_ CLK100M ENET_P
[ K PCE 90D | QK POE PCl E_ CLK100M ENET_N
O ME_PE1_REEQK CK PCE 90D | QK POE PCl E_ CLK100M AP_P
[ K PCE 90D| QK POE PCl E_ CLK100M AP_N
O M®P_PE2_REFQK CK PCE 90D | QK POE PCl E_ CLK100M FW P
[ CK PCIE 90D | QK PO E PCl E_CLK100M FW N
O M®_PE3_REFAK CK PCE 90D | QK POE NC PCl E_CLK100M EXCARD
[ CK PCIE 90D | QK PO E NC PCl E _CLK100M EXCARD
= CPY 27PAS CPU_CONP PCH VSS NCTF<1>
= CPY 27PAS CPU_CONP PCH VSS NCTF<2>
= CPY 27PAS CPU_COVP PCH VSS NCTF<5>
= CPY 27PAS CPU_CONP TP_PCH VSS_NCTE<7>
= CPY 27PAS CPU_CONP PCH VSS NCTF<9>
[z s CPY 27PAS CPU_COVP PCH VSS NCTF<9>
D CPY 27PAS CPU_CONP PCH VSS NCTF<11>
CPU_27P4AS CPU_COVP PCH VSS_NCTF<12>
[y CPY 27PAS CPU_CONP PCH VSS NCTF<15>
D CPY 27PAS CPU_CONP PCH VSS NCTF<17>
[ CPY 27PAS CPU_COVP PCH VSS NCTF<19>
D CPY 27PAS CPU_CONP PCH VSS NCTF<21>
D CPY 27PAS CPU_CONP PCH VSS NCTF<22>
CPY 27PAS CPU_COVP PCH VSS NCTF<25>
D CPY 27PAS CPU_CONP PCH VSS NCTF<27>
= CPY 27PAS CPU_CONP PCH VSS NCTF<29>

6 20
6 20

6 20
20
620 94
620 94
6 20

6 20

6 20

6 20

6 20

6 20

o2 SYNC MASTER=K1/7 REF SYNC DATE=06/ 15/ 2009
e

PCH Constraints 2
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CAESAR | |

(Et hernet) Constraints

Et her net Net

SOURCE: Broadcom 5764- DSO4- RDS Page 38

CAESAR Il (Et hernet PHY)

Constraints

PHYSI CAL_RULE_SET LAYER &L%E%TFE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
ENET_50S * =50_OHM SE|  =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VE| GHT
ENET_3X * =3: 1_SPACI NG ?

Properties

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ ENET_50S. ENET_3X BCV6764_CLK25M XTALI
[ ENET_50S. ENET_3X BCV6764_CLK25M XTALO
[ ENET_50S. ENET_3X ENET_RESET_L
CO—ENEL VD ENET_100D ENET_MDI ENET_MDI _P<3. . 0>

[ ENET_100D ENET_MDI ENET_MDI _N<3. . 0>

SOURCE: Broadcom 5764- DSO4- RDS Page 38

PHYSI CAL_RULE_SET LAYER &L%E%TFE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
ENET_100D * =100_OHM DI FF|  =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
ENET_MDI * 0.6 MM ?

SYNC MASTER=K1/7 REF

SYNC DATE=06/15/200

T

Et her net

Constraints

d} Appl e I nc.
®
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FireWre

Interface Constraints

PHYS| CAL_RULE_SET

LAYER

ALLON ROUTE
ON LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

FireWre Net

Properties

FW 110D

*

=110_OHM DI FF

=110_OHM DI FF

=110_OHM DI FF

=110_OHM DI FF

=110_OHM DI FF

=110_OHM DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG I GHT

FW TP

=3: 1_SPACI NG ?

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—EWP0_TPA EW 110D EW TP NC FW_TPAP
CO—Eweo TeA EW 110D EW TP NC _FW_TPAN
CO—EWe0_TPE EW 110D EW TP NC FW_TPBP
CO—EWeo TeR EW 110D EW TP NC_FW_TPBN
CO—Ewe1 TPA EW 110D EW TP FW PORT1_TPA P
CO—Ewe1 TPA EW 110D EW TP FW PORT1_TPA N
CO—EWel TeR EW 110D EW TP FW PORT1_TPB P
CO—Ewp1 TPB EW 110D EW TP FW PORT1_TPB N
Port 2 Not Used

6 39 41

39 41

6 39 41

6 39 41

39 40 41

39 40 41

39 40 41

39 40 41

SYNC MASTER=K1/7 REF

SYNC DATE=06/15/ 200

T

FireWwWre Constraints

d} Appl e I nc.
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w

SMC SMBus Net

PHYSI CAL_RULE_SET LAYER CA,&‘LE’Q’YE%’TE M NI MUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
1TOLl_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 W™ 0.1 W™

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
L SMC A_S3_ | SMB_50S SMB SMBUS _SMC A _S3_SCL o 33 45 48 54
. SMC A_S3_ | SMB_50S SVB SMBUS_SMC_A_S3_SDA o 33 45 48 54
. SMC B SO | SMB_50S SVB SMBUS_SMC B_SO0_SCL 45 48 51
. SMC B SO . |svBs50s  [sve | B, DA 45 48 51
. SMC._ 0_S0_ | SMB_50S SVB SMBUS_SMC 0_S0_SCL 45 48 51 81
_ . | SMB_50S SMB SMBUS_SMC O_SO_SDA 45 48 51 81
- \_SCl SMB_50S sve [ SMBUS SMC BSA SCL 64540 6a 65
. SMC_BSA_ | sMB s0S SMB SMBUS_SMC BSA_SDA 6 45 48 64 65
S\ . | SMB_50S SMB SMBUS_SMC_MGMTI_SCL 45 48 56
L SMC_ — | sMB_50S SMB SMBUS_SMC_MGMTI_SDA 45 48 56
SMBus Charger Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—CHR Csl 1TOl DI EEPAIR CHCGR CSI _P 65
[ 1TOl DI EEPAIR CHGR CSlI _N o5
[O—CHER CSO 1TOl DI EEPAIR CHGR _CSO P -
D 1TOl DI EEPAIR CHGR CSO N o5

SYNC MASTER=K1/7 REF

SYNC DATE=06/15/ 200

L

SMC Constraints

d} Appl e I nc.
®
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GDDR3 Frame Buffer Signal Constraints _ GDDR3 FB A/B Net Properties GDDR3 FB G/ D Net Properties
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET_TYPE NET_TYPE
GODR3_40RS5SE N o5 an e —40_O-M SE 0. 095 MM 2.7 W™ —STANDARD —sTANDARD ELECTRI CAL_CONSTRAI NT_SET Prrst caL sncing ELECTRI CAL_CONSTRAI NT_SET Prrst caL sncine
— > >
GDDR3_40SE * =40_OM SE =40_OHM SE 0.095 MM =40_OHM SE =STANDARD =STANDARD —F-AdK m—igg m—:E EE ﬁ &E Ez8> e —EBcax m—igg W—EE EE E &E Ez8> e
GDDR3_80D * —85_0MM DI FF |  =85_OHM DI FF 0.095 MM =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF [o—EB B aK GDDRA_80D s ak | FB A CLK P<1> 67 [o>—EBDaK GDDRA_80D s gk | FB B CLK P<1> -
[ GDDR3_80D GDDR3_QI K FB_A CLK N<1> 6 77 [ GDDR3_80D GDDR3_QI K FB B CLK N<1> 76 78
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VEIGHT O—EBaB oD | GODR3 40RSSSE | GODR3_ QWD FB_A_MA<1..0> 6 77 O—EBchan | chDR3_40Rs5SE | coorz avp | FB_B_MA<1. . 0> 76 78
GDDR3_CLK * ~2.5: 1_SPACI NG P CoO—EBaBavD | cooRa 40msssElcooRa o | FB A MA<ID. . 6> 677 DO—EEman [ conea 40msssE [ cooraavn | FB B MA<LD. . 6> 76 78
ol — I D—EBasavD | cooRa 40msssElcooRaan | FB A BA<2. . 0> 76 77 OD—EEman [ cooka 40msssE | coora avn | FB B BA<2. . 0> 76 78
GDDR3_CMD * =2.5: 1_SPACI NG ? CO—EeaBoD | GDOR3 40RSSSE | GDOR3 OMD FB_A RAS L 76 77 —EEh an | GDDR3_40RS5SE | GDDR3_OMD EB_B RAS L 76 78
DATA . —2.5: 1 SPACI P CO—EBasavD | cooea 40msssE|cooma oo |FB A UGAS L 76 77 D—EEman [ cooea domssse|copraavn |FB B UGAS L 76 78
GDDR3_| =2.5: 1_SPACI NG ? EB_AR_Q\VD GDDR3_40RS5SE | GDDRA_QvD FB A WE L 6 7 O—EBchan GDDR3_40R55SE | GDDR3. CMD FB B WE L 76 78
GDDR3_DQS * =2.5:1_SPACI NG 2 L AR CID | | GhDR2_40Rs5SE | copra avp | FB_A UCKE 76 77 L CD CVD | | copRa_ 40RsssE | aoore v [FB B UCKE 76 78
. - - O—EBABQDPD | Go0Ra 40msssE [ cooRa oo |FB A LCKE 76 77 O—EB.cn an P | GhOR3_ 40RS5SE | coors avp | FB_B_LCKE 76 78
Digital Video Signal Constraints > EB_AB_CSO GDDR3_40RS5SE | copra o |[FB A LCSO L - >—EB_ D cso GDDR3_40RSSSE | coora_avp | FB_B_LCSO L 7670
e | GDDR3_40RS5SE | GDDR3 DRAM 76 77 | GDDR3_40RS5SE DRAM 76 7
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP - - - 7("\[) FB A RST ° - - - mim) FB B RST 6
DP_85D « - =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_OHM DI FF =85_OHM DI FF FBA QD GOOR3_405F coozs o FB A LVMASS, , 2> e [>-EBCaD GODES. 405 coos ap | FB B LMASS. . 2> 707
- TEsOMOFF| =85 OAM e e e e O—EEEQD GDDR3_40SE GDDR3_CMVD FB_A UMA<S. . 2> 76 77 [—EEDaD GDDR3_40SE coprs_ o | FB B UVAS<S. . 2> 76 78
LVDS_85D * =85_CHM DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF [>—E8_A vnoso cooRe_a0sE - FB A \WDOS<0> o [>—EE_C_unos0 cooRe_40sE cooea s | FB B \WDOS<0> o
— S— CO—EEAwes | GDOR3 40SE R s | FB A WDQS<1> 7677 O—EBcwast | GooRa 40SE coora s | FB_B_WDQS<1> 7678
SPACI NG _RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT CoO—EBAWQS? | GDDR3 40SE GDDR3_ XS FB_A WQS<2> 76 77 CO—EBCwas2 | GDDR3 40SE CDDR3 DS FB_B_WDQS<2> 76 78
f— o WDOS<3> WDQS<3>
DI SPLAYPORT * =3x_DI ELECTRI C ? DI SPLAYPORT | TOP, BOTTOM| =4x_DI ELECTRI C ? [CO—FRAvDQsa —40SE o | FB A 3 T [o—EBCwWxEs COORA_40SF oo s L FB B 3 70 70
e e CO—EB_A_RDOSO CGDDR3_40SE CDDR3_DQS. FB_A RDQS<0> 76 77 GDDR3_40SE CGDDR3_DQS. FB B RDQS<0> 76 78
LVDS * =3x_DI ELECTRI C ? LVDS TOP, BOTTOM | =4x_DI ELECTRI C ? == = o FB A RDOS<1> . b G oo a0 o~ | FB B RDOS<1> o
D_EB,A!EBBJ—_GJE_M CGDDR3_| 76 77 [— y C | CGDDR3_. CGDDR3_| 76 7
LVDS intra-pair natching should be 0.127 nm Pairs should be within 0.508nm of entire channel . CO—EBEARMGE | GDOR3 40SE GDDR3 DS FB_A RDQS<2> 76 77 [O—EB_G RDQS2 GDDR3_40SE GDDR3_DCS FB_B RDQS<2> 76 78
Di spl ayPort/ TMDS intra-pair matching should be 0.127nm Inter-pair matching should be within 2.54cm Max Length 241.3mm CO—EBA RDGS2 CGDDR3_40SE CDDR3 DS FB_A RDQS<3> 76 77 [O—EB.C RDQs3 GDDR3_40SE GDDR3_DCS FB B RDQS<3> 76 78
DI spl ayPort AUX CH intra-pair matching should be 0.127nm Max | ength 330.2mm
) . ) O—EB_A DQ BYTFQ | GDDR3_40SE GhDR3 DATA | FB_A _DQ<7. . 0> 76 77 O EBCDQBYTEQ | GDDR3 40SE coDrR3_DATA | FB_B_DQ<7. . 0> 6 78
Max Ie.ngth of LVDS/ DisplayPort/ TMDS traces: 13 i rlches. A — _DATA FB_A DO<15.. 8> - C — _DATA FB B DO<15. . 8> B
SQURCE: Cal pella SFF DG Rev 1.5 (407364) and Fanmily GPU DG 04202-001-v04. = ™ L — _paTA FB_A DO<23.. 16> o e D_EBJZ_[QBILEI—7 _ Mf _paTA EB B DO<23.. 16> o s
O EBADQEYTER | GDDR3 40SF copRa_pATA | FB_A DO<31. . 24> 76 77 > —EB_C DQ BYTE3 | cDDR3_40SE copra_paTA | FB B _DQ<31. . 24> 76 78
A | | GDDR3_40SE copRa_pATA | FB_A DOV L<0> 76 77 O>—EB.CDQw GDDR3_40SE copra_paTa | FB_B_DOM L<0> 76 78
O—EBA DQu GDDR3_40SE Ghora Data | FB A DOM L<1> 6 77 [O—EB_C Dl GDDR3_40SE Ghora pata | FB_B_DOM L<1> 76 78
O—EBA DR GDDR3_40SE chora pata | FB_A DOM L<2> 6 77 OO—EBcpQw GDDR3_40SE Ghora pata | FB_B_DOM L<2> 76 78
CO—EBEADQE | GDOR3 40SE GopR3 DATA | FB_A DOM L<3> 6 77 CO—EBCDQR GDDR3_40SE Ghora pata | FB_B_DOM L<3> 76 78
[O—EB_B_W0s0 GDDR3_40SE ooz Das | FB_A WDQS<4> 76 77 [>—EB_D W0 GDDR3_40SE copra Dos | FB B VWDQS<4> 76 78
CO—EBBWQs1 | GDDR3 40SF GDDR3 DS FB_A WDQS<5> 76 77 CO—EB_ D Ws! | GDDR3_40SE GDDR3 DS FB_ B WDQS<5> 76 78
CO—EBB WQs2 | GODR3 40SE GDDR3 DS EB_A_WDQS<6> 6 77 CO—EBDWxs2 | GDDR3 40SE GDDR3_DQS EB_B_WDQS<6> 76 78
CO—EBB Wn(s3 GDDR3_40SE GDDR3 DS FB_A WDQS<7> 76 77 [O—EB_D Ws3 GDDR3_40SE GODR3_DQS FB_B WDQS<7> 76 78
B GDDR3_40SE coora Dos | FB_A RDQS<4> 7677 [O—EB_D_RDOS0 CODRA_40SE coms_ngs | FB B RDQS<4> o s
EB B RDQS1 GDDR3_40SE GDDR3 DS EB_A RDQS<5> 76 77 [—EB_D ROQSI | GDDR3_40SE GDDR3_DAS EFB_B RDQS<5> 76 78
OB B R GDDR3_40SE GDDR3 DS FB_A RDQS<6> 76 77 [O—EB_D RS2 | GDDR3_40SE GDDR3_DCS FB B RDQS<6> 76 78
CO—EBB RDQS3 GDDR3_40SE GDDR3_DQS FB_A RDQS<7> 76 77 [O—EB_D RDQS3 GDDR3_40SE GDDR3_DQS FB_B_RDOS<7> 76 78
O EBBDQEBYIFO | GDDR3 40SF copr3_pATA | FB A DO<39. . 32> 76 77 O EBDDQBEYIEQ | GOOR3 40SE copra_paTa | FB_B_DQ<39. . 32> 76 78
O EBBDQBYTEL | GDDR3 40SE coDR3_DATA | FB A DO<47. . 40> 76 77 [O—EB_D_DQ BYTEI | GDDR3_40SE copr3_paTa | FB B _DQ<47. . 40> 76 78
O EBBDQEBYTE? | GDDR3 40SF copRa_DATA | FB_A DO<55. . 48> 76 77 [O—EB_D_DQ BYTE? | cDDR3_40SE copra_paTa | FB_B_DQ<55. . 48> 76 78
O EBBDQEBYTER | GDDR3 40SF copRa_DATA | FB_A DO<63. . 56> 76 77 [O—EB_D DQ BYTE3 | cDDR3_40SE copra_paTA | FB B_DQ<63. . 56> 76 78
O—EBE DQWD GDDR3_40SE chora paTA | FB_A DOM L<4> 76 77 O—EBDDQD | cGhoRa 40SE GDDR3 DATA | FB_B DOM L<4> 76 78
CO—EBB Dau GDDR3_40SE GhDR3 DATA | FB_A _DOM L<5> 76 77 CO—EBDDQUW | GOOR3 40SE GDDR3 DATA | FB_B_DQM L<5> 76 78
O—EEBEDQwW GDDR3_40SE chora patA | FB_ A DOM L<6> 76 77 [O—EBDDQw | GDDR3_40SE Ghora pata | FB_B_DOM L<6> 76 78
CO—EB B DQE GDDR3_40SE Ghora patA | FB_A DOM L<7> 6 77 [O—EBDDQR GDDR3_40SE Ghora patA | FB_B_DOM L<7> 76 78
UXGFX Net Properties @96 Net Properties ZD—EBAB QWD GDDR3_40R55SE GDDR3._ CMD FB A LCAS L 76 77
- e Ve CD—EBCh QD GDDR3_40R55SE GDDR3 CMD FB_B LCAS L 76 78
[ELECTRI CAL_CONSTRAI NT_SET Prrst caL sncine ELECTRI CAL_ RAINT_SET I e
DS ACK LVOS_850 VDS LVDS A QLK P s e [O——cxsos ooz ak sionsss| ax siow GPU _CLK27M 27 79 80
DA aK LVDS_85D VDS LVDS A CLKN e _ S aK sloysss| Ak slow GPU CLK27M SS 70 80
OO L\DS EGA OK LVDS 85D LVDS LVDS _EG A CLK P 81 87
ED>—LVDS_A_DATA LVDS 85D L VDS LVDS A DATA_P<2..0> 84 67 o LMS EGAQK L\V0S_ASD LMD0S, ::xgg Eg ﬁ &$ANP<2 0= o1 o7
LVDS A DATA L VDS 85D L VDS LVDS A DATA N<2..0> 84 87 [O—VDSFGADATA VDS 850D VDS — oL er
= == = CO—LVDS EG A DATA LVDS_85D LVDS LVDS EG A DATA N<2..0> 44
D—L\VDS EG A DATA3 LVDS 85D LVDS NC LVDS EG A DATA P<3> 4 a
ZoD—L\VDS EG A DATA3 LVDS 85D LVDS NC LVDS EG A DATA N<3> g4
LS B aK LVDS_85D LVDS LVDS B CLK P a4 87 [O—L\VDS_EG B DATA LVDS 85D L\VDS LVDS EG B _DATA P<2..0>
LS B aK LVDS_85D LVDS LVDS B CLK N a4 87 [O—L\DS EG B DATA LVDS 85D L\VDS LVDS EG B_DATA N<2..0> 4 4
[®»—LVDS_EG B_DATA3 LVDS 85D LVDS NC LVDS EG B DATA P<3> 44
[oD—L\VDS EG B DATA3 LVDS 85D LVDS NC LVDS EG B _DATA N<3> g4
ED—L\VDS B DATA LVDS 85D LVDS LVDS B_DATA P<2..0> 84 87
ED—L\VDS B DATA LVDS_85D L\VDS LVDS _B_DATA _N<2..0> o 87 = :,m :,2:2 g i: i:PmTPmT $ Eg & E:g . gz o1 84
= | | .. 01 84
[ LVDS 85D LVDS LVDS _CONN A CLK F_P 683 A CH DP_85D DisplAyPorT | DPEG AUX_CH P 81 84
[ LVDS_85D L VDS LVDS _CONN_A _CLK F_N o83 ED—DE_AUX_CH DP_85D pisplaypert | DPEG AUX_CH N o1 54
[Ee LVDS 85D LVDS LVDS CONN B CLK F P . — DP_85D Dspiaypert |DPEG AUX CH C P 8 r—
[ LVDS_85D LVDS LVDS CONN B CLK F N 6 83 = DP_85D pisplAYPORT |DPEG AUX CH C N 64
0D LVDS 85D L\VDS LVDS CONN A CLK P 83 84
[ LVDS_85D LVDS LVDS CONN_A CLK N 03 84
0 LVDS 85D LVDS LVDS CONN A DATA P<2..0> 653
[ LVDS 85D LVDS LVDS CONN_A_DATA N<2..0> 653 as
[ LVDS_85D LVDS LVDS_CONN B _CLK P 83 84
[ LVDS 85D LVDS LVDS CONN B CLK N 83 84
[ LVDS 85D LVDS LVDS CONN B_DATA P<2..0> 653
D LVDS_85D LVDS LVDS_CONN_B_DATA N<2..0> 65384
[ DMV DP_85D pspraypert | DP_M._C P<3. . 0> o5
0D DP_85D DI SPL AYPORT. DP_M._C N<3..0> 85 SYNC MASTER=K17 REF SYNC DATE=06/ 15/ 200
DM DP_85D piselayport | DPML_P<3. . 0> 84 85 myny
= DP_85D pDispiayPorT | DP ML N<3. . 0> 84 85 G:)U ( GI 216) C:O\ISTRAI N-I_S
oM DP_85D DspiayperT | DP M. CONN P<3. . 0> a5
= DE_85D DL splavpcrT | DP_M _OONN_N<3.. 0> - d} Appl e | nc
<) <E4LABEL>
DD AUX CH DP_85D pisplayport | DPAUX CH C P 84 85 NOTI CE OF PROPRI ETARY PROPERTY:
ED—DE_AUX_CH DP_85D niselayporr | DP_AUX _CH C N o o5 FHEPRN ETAN | PROPERIY GM-APFLE - COMPOUTER | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 107 OF 132
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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K18 Specific Net

Properties

Graphi cs , SATA Constrai nt

Alternate diffpair
NET_PHYSI CAL_TYPE AREA_TYPE PHYSI O’AL7RU;E7$I‘:;E
LVDS_85D BGA LV[S_856 o
DP_85D BGA 100_DI FF_EGA o
SATA_90D BGA 100_Di FF_EGA )
CLK_PCI E_90D BGA 100_Di n:_{aeA )

Menory Constrai nt

Rel axati ons

Rel axati ons

wi dt h/ gap through BGA fanout areas (95-ohmdiff)

Al low 0. 127 mm necks for >0.127 mmlines for ARD fanout.

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G(’A;:"
MEM 72D BOTTOM 0.127 WM 6.35 WM o
MEM 85D ToP 0.1 M/ 6.35 WM

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
NET_TVPE
SENSE_1TOL_55S * =1: 1_D1 FRPAI R =55_OHM SE =55_OHM SE =55_OHM _SE =1:1_DI FFPAI R =1:1_DI FFPAI R ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
— ENET 100D ENETOONN ENETCONN P<3. . 0>
THERM 1TOL_55S * 1:1_DIFFPAIR =55_OHM_SE =55_OHM_SE =55_OHM_SE =1:1_DI FFPAI R =1:1_DI FFPAI R =
— [ — ENET_100D ENETCONN ENETCONN N<3. . 0>
DI FFPAI R * =1:1_DI FFPAIR =1:1_DI FFPAIR =1:1_DI FFPAI R =1:1_DI FFPAI R [— SATA_90D SATA SATA ODD R2D UE P
TA_ODD R2D UF_N
[ SATA_90D SATA SA
[ — SATA_90D SATA SATA ODD D2R UF P
= NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET = SATA_90D SATA SATA OO0 2R LE_N
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT - — - — - i [ SATA_90D SATA SATA_HDD_D2R UF_P
SENSE * =2:1_SPACI NG 2 CcPU_covP G\D * GND_P2MM [ — SATA_90D SATA SATA HDD D2R UF N
B =0 e . ’ o o D SATA_90D SATA SATA HDD R2D UF P
THERM * =2:1_SPACI NG ? — — [ — SATA_90D SATA SATA_HDD R2D UE N
AUDI O * =2:1_SPACI NG 2
[ — ENSE_DI EEPAI R THERM 1TQ1 THERM CPUTHVENS D2 P
_ = THERVMATOL ThERM CPUTHVENS D2 N
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT — = ENSE_DI EEPAI R THERM 1TQL THERM CPU _THERMD P
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET FED THERM 1TQL THERM CPU_THERMD N
ENETCONN * 25 MLS ?
T VD! @O N @O PZW S [ — ENSE_DI EEPAI R THERM 1TQ1 THERM GPUTHVBENS D P
- — HVBNS D N
_ = THERM ATl THERM cPUT|
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT [ — ENSE_DI EEPAI R THERM 1TQL THERM GPU _TDI ODE P
[ [ — THERM 1TQL THERM GPU TDI ODE N
ao B =STANDARD 2 NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET
CLK_PCIE feNs) * @o P2
e ENSE_DI EEPAI R ENSE_1TO1 ENSE CPUVTTISNS R N
PCIE an * G\D_P2MM =
— - ENSE_1TO1 ENSE CPUVTTISNS R P
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT e =
A SATA ao * G\D_P2MM CO—sewse nieeealr ENSE_1TC1 ENSE CPUVTTSO_CS N
G\D_P2MM * 0.20 W 1000 ———— [ ENSE_1TOM ENSE CPUVTTSO_CS P
S8 P . P2 DDRI SNS_R_N
— ENSE DI EEPAIR ENSE_ 171 ENSE
PUR_P2MM - 0.20 MM 1000 e =
= CLK_PCIE SB_POVER * PVIR_P2MM [ ENSE_1TOM ENSE DDRI SNS R P
T SATA SB_POWER * P2
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET _PoE PR Pawm
Ve o . N o0 usB SB_PONER * PWR_P2MM O —sese nieepalR ENSE_1TM ENSE GEXI WP_CS_N
- - = ENSE_1TQ1 ENSE GEXI WP_CS_P
MEM OVD oo i G\D_P2MM CO—sewse nieeear ENSE 1T ENSE GEXIMWP_CS R N
e [ ENSE_ 171 ENSE GEXIMWP_CS R P
MEM _CTRL feNs) * G\D_P2MWM
— O —sesse DiEEpAlR ENSE_1TC1 ENSE GFEX_ISNS R N
MEM DATA a\D * G\D_P2MM e [ ENSE_1TOM ENSE GEX_ISNS R P
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET GPUl SENS N
e ENSE DI EEPAIR ENSE_1TQ1 ENSE
MEM feNs) * G\D_P2MM e =
i = Lvos ao . aD_P2w = S e GPUI SENS_P
[ — ENSE_DI EEPAI R ENSE_1TC1 ENSE ISNS 1V5_S3 N
I SNS 1V5_S3 P
_ D ENSE_1TC1 ENSE
PHYSI CAL_RULE_SET LAYER AFONRTE | M NMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CO—seMsEnieepaR ENSE_ 171 ENSE I SNS Al RPORT N
— | SNS Al RPORT N
MEM 40S * 0.09 MM 100 ML = e s Sns Al RPORT P
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE [ZD—SENSEDLEERALR ENSE 1TCL ENSE
- I SNS Al RPORT P
MEM 72D * 0.09 MM 100 M L EASEAIAL ERSE TSNS Al RPORT R N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE [CED——SENSE DLEEPAIR ENSE 1TCL ENSE
PCI E_85D * 0.09 MM 10 mm ' = ENSE_1701 EhsE :zzss Q:DRPNCR RP
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE [CED——SENSE DIEEPAIR ENSE 1TCL ENSE Y
- I SNS CPU P
USB_85D ToP 0.1 M 500 ML = ENSEa: ENSE S too N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE [ED—SENSEDLEERALR ENSE1TQL ENSE
- | SNS HDD P
CPU_27P4S BOTTOM 0.23 MM 100 M L = ENSELTOL ENSE e tob R N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE [CED—SENSE DIEERALR ENSE 1TCL ENSE
= ENSE_1TC1 ENSE I SNS HDD R P
= ENSE_DI FEPAI R ENSE_1TQl ENSE I SNS LCDBKLT N
I SNS LCDBKLT P
— ENSE_1TQ1 ENSE
ENSE_DI EEPAI R ENSE_1TO1 ENSE I SNS ODD N
=
= ENSE_1TC1 ENSE | SNS ODD P
[ ENSE_DI FEPAI R ENSE_1TQl ENSE ISNS ODD R N
[ - ENSE_1TQl ENSE ISNS ODD R P
[ — ENSE_DI EEPAI R ENSE_1TC1 ENSE I SNS P1VB8GPU N
- ENSE_1TCM ENSE | SNS_P1VBGPU P
[T —sense nieeealR ENSE_1TQ1 ENSE I SNS_P1V8GPU R N
[ ENSE_1TQ1 ENSE | SNS_P1V8GPU R P

51 79

51 79

K18 Specific Net

Properties

ELECTRI CAL_CONSTRAI NT_SET

NET_TYPE

PHYSI CAL

SPACI NG

7 17_18 19 20 21 23 27 31 35

6
5765 71 72 73 83 85

27'28'30 34 37 40 42 48
6 7 13 16 31 42 72 73|

[>—BCLE CLK100M AP CK PCIE 90D | O K POE PClE_CLKI100M AP_CONN P ¢ 5
[ K PCOE 90D | QK PAE PCl E_ CLK100M AP_CONN N .
[ 1TOl DI EEPAI CHGR CSI _R P 65
[ 1TOl DI EEPAI CHGR CSI _R N o5
D 1TOl DI EEPAI CHGR CSO R P 49 65
[ 1TOl DI EEPAI CHGR CSO R N 49 65
O (USB _EXTA) s 5D use USB2 EXTA MUXED P
O (USB EXTA) s ssn use USB2 EXTA MUXED N

. EXTA) USB_850 use UsB2 LT1 P
O (USB EXTA) UsB_gsD usa USB2_LT1_N
= o CO Csp2 BT
[— USB_850 use USB LT2 P
[— USB_850 use USB LT2_ N
i De_gsn Dl SBLAYPCRT DP_1G AUX CH C P
fa—t DP_85D DL SPLAYPCRT. DP_IG AUX CH C N
O—SeKaur DI EFPAI R AUDI O SPKRCONN L_OUT P
[ DI EEPAI R AUDI O SPKRCONN_L_OUT_N
oO—SeKaur DI EFPAI R AUDI O SPKRCONN R OUT_P.
[ DI EFPAI R AUDI O SPKRCONN R OUT_N
o—SseKaur DI EFPAI R AUDI O SPKRCONN S _OUT_P.
= DI EFPAI R AUDI O SPKRCONN S _OUT_N
[ s ssn use USB_TPAD R P
= s ssn use USB_TPAD R N
[ — B_PONER PP3V3 S5
[— B_PONER PP3V3_ SO
[ — B_PONER PP1V5 S3RS0
J_ GND

SYNC MASTER=K1/7 REF

SYNC DATE=06/15/200

TTTLE

Proj ect Specific Constraints

d} Appl e I nc.
®

THE_| NEFORMATI ON_CON.

PROPRI ETARY PROPERTY.
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K18 Boar d- Speci fi ¢ Spaci ng & Physi cal

Constraints

BOARD LAYERS BOARD AREAS BRI | OEREFRR
TOP, 1SL2,1SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9, |SL10, | SL11, BOTTOM NO_TYPE, BGA M 15.5.1
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W GHT NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
DEFAULT * Y =50_OHM SE =50_OHM SE 10 M 0 M omn DEFAULT * 0.1 MM ? * * BGA BCA PIW
STANDARD - Y =DEFAULT =DEFAULT 10 WM =DEFAULT —DEFALLT STANDARD N =DEFAULT ? MEM CLK - BGA BGA P2
BGA_P1MM - =DEFAULT ? CLK_PCIE - BGA BGA P2MM
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP e
BGA_P2MM - =DEFAULT ? CLK_SLOW * BGA BGA_P2MM
55_OHM _SE TOP, BOTTOM Y 0.090 WM 0.090 WM o
55_OHM_SE * Y 0.076 MW 0.076 MW =STANDARD =STANDARD =STANDARD SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W GHT
S 1.5:1_SPACI NG * 0.15 MV ? SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W GHT
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK»G(VAP 21 sPAa NG R 0.2 v N 2X_DI ELECTRI C N 0. 140 MM
S0 oM S ToP, BOTTOM M o110 w 0-095 W _ 2.5:1_SPACI NG * 0.25 MM ? 3X_DI ELECTRI C * 0.210 MM
50_OHM_SE * Y 0.090 MM 0.090 WM =STANDARD =STANDARD =STANDARD 51 sPAG NG R 0.3 v N 4X_Dl ELECTR C N 0. 280 MM
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP 41 SPAANG . 0.4 ?
40_OHM SE TOP, BOTTOM Y 0.165 W 0.095 W o
40_OHM SE * Y 0.135 W 0.090 WM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
37_OHM SE TOP, BOTTOM Y 0.185 MW 0.095 W o
37_OHM SE * Y 0.155 W1 0.090 WM =STANDARD =STANDARD ~STANDARD
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
27P4_CHM SE TOP, BOTTOM Y 0.310 MW 0.095 W o
27P4_CHM SE N Y 0.250 WM 0.1 M1 =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER AGFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP PHYS| CAL_RULE_SET LAYER AGFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
72_OHM_DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 1:1_DI FFPAIR N Y =STANDARD =STANDARD =STANDARD 0.1 M 1w
72_OHM.DI FF 1SL3, 1SL4 Y 0.154 WM 0.154 WM 0.200 MM 0.200 MM
72_OHM.DI FF 1SL9, I SL10 Y 0.154 WM 0.154 WM 0.200 MM 0.200 MM
72_OHM DI FF TOP, BOTTOM Y 0.175 W 0.175 W 0.200 MM 0.200 MM
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
85_OHM DI FF - N =STANDARD =STANDARD =STANDARD =STANDARD ~STANDARD
85_OHM DI FF 1SL3, I SL4 Y 0.110 MW 0.090 WM 0.180 MM 0.180 M
85_OHM DI FF ISL9, 1 SL10 Y 0.110 MW 0.090 WM 0.180 MM 0.180 M
85_OHM DI FF TOP, BOTTOM Y 0.125 W 0.090 WM 0.190 MM 0.190 M
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
90_OHM DI FF - N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF 1SL3, I SL4 Y 0.102 W 0.090 WM 0.220 MM 0.220 WA
90_OHM DI FF 1SL9, 1 SL10 Y 0.102 W 0.090 WM 0.220 MM 0.220 WA
90_OHM DI FF TOP, BOTTOM Y 0.115 W 0.090 WM 0.230 MM 0.230 M
PHYSI CAL_RULE_SET LAYER AGFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP PHYS| CAL_RULE_SET LAYER AGFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP-
100_OHV DI FF - N =STANDARD =STANDARD =STANDARD =STANDARD ~STANDARD 100_DI FF_BGA - =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_0HM DI FF
100_OHM DI FF 1SL3, I SL4 Y 0.080 WM 0.080 WM 0.200 MM 0.200 MM 100_Di FF_BGA 1SL3, I SL4 Y 0.075 W 0.075 W 0.125 WM 0.125 M1
100_OHM DI FF ISL9, 1SL10 Y 0.080 MW 0.080 WM 0.200 MM 0.200 MM 100_Di FF_BGA ISL9, 1 SL10 Y 0.075 W 0.075 W 0.125 MW 0.125 M1
100_CHM DI FF TOP, BOTTOM Y 0.089 MM 0.089 MM 0.220 MM 0. 220 MVI’ NOTE: 100_DI FF_BGA is 100-ohns differential inpedance on outer layers and 95-ohns on inner |ayers.
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
110_OHWL.DI FF - N =STANDARD =STANDARD =STANDARD =STANDARD ~STANDARD
110_CHM DI FF 1SL3, I SL4 Y 0.075 MM 0.075 MM 0.330 WM 0.330 MVI’ NOTE: 110_DIFF is 110-ohns differential inpedance on outer |ayers and 105-ohns on inner |ayers.
110_OHWL.DI FF 1SL9, 1SL10 Y 0.075 W 0.075 W 0.330 MM 0.330 M
110_OHWL.DI FF TOP, BOTTOM Y 0.075 MW 0.075 W 0.330 MM 0.330 W
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