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BOM Vari ant s

Alternate Parts

BOM NUVBER BOM NAME BOM OPTI ONS PART NUVBER | QR NOvBeR | POV CPTION | 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 Mrata 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 33380506 | 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 Molex 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
12850264 | 12850257 ALL Sanyo alt to Kemet
Kl 8 BO\/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_COVMONZ, K18_PROGPARTS, USBHUB_2061, RDRV: 8515A2, DCI 128S0305 | 12850294 ALL 6.3V alt to 11V Sanyo

K18_COMVONL

BATT_3S, BOMB764M GL137, CPUPOC_| 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 o

K18_PROGPARTS

GVUX_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 TI CAL CPU_2_53GHz
33753846 1 ARD, SLBNA, PRQ 2. 4G, 35W C2, 4M BGA uU1000 CRI TI CAL CPU_2_4GHZ
337S3849 1 1 C, PCH, | BEX PEAK- M SLGZS, PRQ B3, BGA u1800 CRI TI CAL
337S3839 1 1C, GPU, NV GT216 LP++, 969BGA, 40NM A03 usooo CRI TI CAL
34350493 1 1 C, ASI C, BOMB764M 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/ PO - E, 12 u4100 CRI TI CAL
33850563 1 I C, SMC, HS8/ 2117, 9MVXOMM 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, EFI 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, UB450, 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
33380535 4 |ic, SDRAM GDDR3, 32MX32, 1000MHZ, 136 FBGA| UB400, U450, Us500, usssd  CRI Tl CAL VRAM 512_HYNI X

Devel opnent BOM
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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* (21 =PEG R2D C N<14> . eDP_TX#<1>
PEG TX15* (5320 g =PEG R2D C N<15> rrmy o eDP_TX#<0>
PEG_Txo| L40 PEG R2D C P<15> 874 01
PEG Tx1| N38 PEG R2D C P<14> 50 o1
PEG Tx2| N32 PE( D P<13> 5 74 o1
PEG Txa| B39 PEG R2D C P<12> 8740
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 01
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> 8740 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>
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RsvD32| V66 NC TP_CPU RSVD<32> ,
revoss| V64 g NC TP _CPU RSVD<33>,
RSvD3a| ACS9 NC TP_CPU RSVD<34> ,
RsvD35| ACT1 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> ,
ANR. — e ————
gg 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) RevD46| AK71 TP_CPU RSVD<46>
CPU_CFG<6> AT2 | cres (| PU) RevD47| AN69 TP_CPU RSVD<47>
CPU _CFG<7> AST | crar (1 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) RSVDs1| AR71 TP_CPU RSVD<51>
CPU _CFG<11> AR | crara (| PU) RsvDs2| AVB6 TP_CPU RSVD<52>
CPU _CFG<12> AA | craiz (| PU) RsvDs3| AKE9 TP_CPU RSVD<53> ,
CPU_CFG<13> AE2 | craLs (| PU) RevDs4| AUTL TP_CPU RSVD<54>
CPU_CFG<14> ADL | crara (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> AT L crai7 (1PU) & RsvD58| AT67 TP_CPU RSVD<58> ,
TP_CPU_RSVD TPO Y | Rsvp_TPO @ RSVD_TP2| AP2 TP_CPU RSVD<2>
TP_CPU RSVD<15> T4 | rsvb1s RsvD_TP1| AN? TP_CPU RSVD<1>
6 2l TV LIRLDm gy
s TP_CPU RSVD<16> - 12| RSVD16 RSVD62| AV4 THERI P 5100
A2
s TP _CPU RSVD<17> Ul | rsvp17 RSVD63 & CPU THERMD N G 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
| TEehU evDeass 5569 | novpes DC_TEST_Bves| BY68 TP_CPU TEST BV68
S — e R bC_TEST_Bvs| BYS 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 NCTF<7> S5 | RSVD_NCTF7 pc_TesT_pr1| 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_TeST_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_Ae9| 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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Y67 g
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o 51 10 [T PM_MEM PVRGD - S R % - e . XDP_DBRESET L oD =
E (1 PU) BPvO* 209 - XDP_BPM L<0>
His - 2 0
o1 70— CPUWTTS0_PGOCD - VTTPWRGOCD (1PU) spw 67 - XDP BPM L<1> % -
(1 PD) (1PU) epve- 362 - XDP_BPM L<2> oD = =
o 2 XDP_CPUPWRGD - Y70 | 1apPWRGOCD (1 PU) BPMes K65 - XDP_BPM L<3> oD ==
R1125 (1 PU) BPwar K62 - XDP_BPM L<4> oD 2 o
1. 5K e (1PU) BPMe* |64 - XDP_BPM L<5> 2 o =
o oy PLT_RST_BUF | 11 2 PLT_RESET_LS1V1_L - d rsTi N (1P oo DrEo - {DP BPM L6 D >
1778w 1 PU) BPMWr* yMB9 - XDP_BPM L<7> o
iy R1126¢ (P - ™
1/ 180 R1170*
MF-LF 51
402 1180
MF-LF
402,
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16 7 _PPVCORE SO0_CPU VCAPQO

NOTE: VCAPO i s sourced by CPU
Do not connect to power supply,
but provi de bypass caps on PCB.

16 7 .PPVCORE SO_CPU VCAP1

NOTE: VCAP1 is sourced by CPU
Do not connect to power supply,
but provi de bypass caps on PCB.

PPVCORE SO

CPU

67 12 15 49 68

oM T
ARRANDAL E
BGA
(SYM 8 OF 11)
BD55 \VCAPO 1 vCe 1 AF57
BD51 |\capo_2 voc_2| AFS5
BD48 |\capo_3 vee 3| AF53
BB55 |ycapo 4 vee 4| AF51
BB51 |\capo 5 voc 5| AFS0
BB48 |ycapo 6 vee 6| AF48
AY57 |\eapo 7 vee 7| AF46
AY53 |\capo 8 voc gl AF44
AY50 |\/capo 9 vee of AF42
AVB7_|\icaPo_10 vec_10| AF4L
A3 lycapo_11 vec 11| ADS5
AVBO |ycapo_12 vec_12| ADSL
AUSS |ycapo_13 vec_13| A48
AL lycapo_14 vee_ 14| ADA4
AU |\capo_15 vee 15| ADAL
ARSS veapo_16 vee 16| ABSS
ARSL |\caPo_17 voe 17| ABS1
ARAB |\icapo_18 voc 18| AB48
ANS7_lvcaPo_19 vee 19| AB44
AN53 AB41
\VCAPO_20 VeC_20
AREO |\icapo_21 POVER Voo 21| AASS
ALS7 |vcapo_22 voc 22| AASL
ALSS |\capo_23 voc 23| AM8
ALSO lycapo_24 VoG 24| AM4
AKST lveapo_25 vee 25| AM1L
AKSS |\capo_26 voc_ 26| V85
AKS0 |\capo_27 vee 27| W61
voc 28| W8
vee_29| W4
vee 30| WL
CPU CORE SUPPLY voc 31| WSS
vee 32| W1
48
BDA44 |ycap1_1 vee ss
BD41 VCC_34
\VCAPL_2 a1
BOG7 vee_35
\VCAPL_3 R55
BBAA VeC_36
VCAP1_4 R51
BB41 vce 37
VCAP1_5 R48
BE37 vee_38
VCAP1_6 a4
AY46 vee_39
\VCAPL_7 A1
AY42 VCC_40
\VCAP1_8 560
AY39 |ycap1_o vec_al
A6 - vee_42| NBS
\VCAP1_10 51
A2 Vee_43
\VCAP1_11 Voo 44| A8
AVBY |ycap1_12 Voo 45| N84
A4 lycapr 13 — a2
AUAT VCC_46
\VCAPL_14 Voo 47| V60
AB7 |ycap1_15 I
ARA4 VCC_48
\VCAP1_16 NAa
AR4A1 VCC_49
\VCAPL_17 veo 50| 155
AR37 |ycaP1_18 — K60
AN46 VCC 51
\VCAP1_19 K51
ANAZ vec_s2
VCAP1_20 Vee 53 K44
ANS9 |ycap1_21 =355
AL46 VCC_54
\VcAP1_22 60
AL42 VCC_55
\VCAP1_23 51
AL39 VCC_56
VCAP1_24 vee 57 Ha4
AK46 |ycapr 25 — 0
A2 vee_58
VCAP1_26 VCe 59 G55
AK39 =
\VCAPL_27 voe_ 60| B1
vee e1] 44
vee 62| F55
vee_63| E60
vee_eal BS7
voc_es| B3
vee_66| ES0
voc 67| E46
vee_es| E42
voc_e9| 59
vee_7o| 257
vee 71| P55
vee 72| D54
voc_73| D52
vee_74| D50
vee 75| D48
vee_76| 247
voe_ 77| D45
vee 78| P43
vee_79| B60
voc_so BS6
vee s1] BS3
vee_s2| B49
voc_s3| B46
voc_sa| B42
vee 85| AS7
vee_se| 254
voc_s7| A0
vee 88| AT
voc_so| A3

PP1V05_S0

21 20 18_17_15 13 12 10 7 §

86 73'70 40 26 25 24 33
68 49 15 12 7 6

PPVCORE_SO_CPU

R1300*
100

91 68 15 PSI _L

9115 8 VI D<0>
91158 CPU_VI D<1>
01158 CPU_VI D<2>

oM T

A62

o115 5 (OO} CPU_VI D<3> e

o1 15 8 CPU_VI D<4>

B63

P
o=

CPU_VI D<5>

91 15 8

D64
D66

o115 5 (OO} CPU_VI D<6> -

ANL

o s (T TP_CPU VTT_SELECT -

F66

o1 68 15 (OO} PM _DPRSLPVR o

VIT_SELECT: 1 = 1.05V, 0 =

'R1305
10

%
tEiew
2402

PLACE_NEAR=U1000. N13: 25. 4vMM CPU VCCSENSE P

1.1V

A4l

o1 o0 50 ry—CPUL MVP_ | MON .

F64

CPU_VCCSENSE_N

F63

CPU_VTTSENSE P

N13

LR 3R & 4

CPU_VTTSENSE N

R12

PLACE_NEAR=U1000. F63: 25. 4MM

R1301*
1%0%
Wt

2

PLACE_NEAR=U1000. R12: 25. 4MM

PP1V8_S0O

87 72 71 58 24 23 21 16 7 6

U1000
ARRANDAL E

GA
(SYM 6 OF 11)

PP1V05_S0

PSI *

VI DO
VI D1
VI D2
VI D3
VI D4
VI D5
VI D6

CPU VI DS

VTT_SELECT1

PROC_DPRSLPVR

| SENSE

VCC_SENSE
VSS_SENSE

VTT_SENSE
VSS_SENSE_VTT

SENSE LI NES

6 PP1V5_S3_CPU VCCDDR CLK

M N_LI NE_W DTH=0. 4mm { BB14
M N_NECK_W DTH=0. 2rm BB12

VOLTAGE=1. 5V

VCCPLL1
VCCPLL2
VCCPLL3
VCCPLL4
VCCPLL5

8v
PONER

VDDQ_CK1
VDDQ_CK2

1.1V RAIL PONER

VTTO_1
VTTO_2
VTTO_3
VTTO_4
VTTO_5
VTTO_6
VTTO_7
VTTO_8
VTTO_9

VTTO_10

VTTO_11

VTTO_12

VTTO_13

VTTO_14

VTTO_15

VTTO_16

VTTO_17

VTTO_18

VTTO_19

VTTO_20

VTTO_21

VTTO_22

VTTO_23

VTTO_24

VTTO_25

VTTO_26

VTTO_27

VTTO_28

VTTO_29

VTTO_30

VTTO_31

VTTO_32

VTTO_33

VTTO_34

VTTO_35

VTTO_36

VTTO_37

VTTO_38

VTTO_39

VTTO_40

VTTO_41

VTTO_42

VTTO_43

VTTO_44

VTTO_45

VTTO_46

VTTO_47

VTTO_48

VTTO_49

VTTO_50

VTTO_51

VTTO_52

VTTO_53

VTTO_54

VTTO_55

VTTO_56

VTTO_57

VTTO_58

VTTO_59

VTTO_60

VTTO_61

VTTO_62

VTTO_63

VTTO_64

VTTO_65

VTTO_66

VTTO_67

VTTO_68

VTTO_69

VTTO_70

VTTO_71

VTTO_72

VTTO_73

WA
BF60 Arrandal e: 1. 05V

BFS9 Carksfield: 1.1V

BDGO (Controlled by VIT_SELECT pi n)

BD59

BB60

BB59

AY60

AVB0

AVBS5

AVB3

AWL4

AWL2

AU60

AUL2

AR60

AR59

AN60

AN59

AN35

AN33

AN17

AN15

AN14

AN12

AL60

AL59

AL17

AL1S5

AL14

AL12

AK35

AK33

AF39

AF37

AF35

AF33

AF32

AF30

AD39

AD37

AD35

AD33

AD32

AD30

AY10

AN
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o 20,40 37 49 0,17 00,7 3,-PPLVO5_SO

86 73'70 40 26 25 24

oM T o0 a9 24 13 7 ¢ _PPVCORE S0_GFX
U1000 R1400*
ARRANDAL E A
BeA 1718
(SYM 7 OF 11) “’{%5
PPVCORE SO0_GFX 2
040241376 )
ANS2 | Jaxar ﬁﬂ VAxG sense| AFL2 o GEX_VSENSE P PLACE_NEAR=UL000. AF12: 25. 4MM o
ANSO | yaxc2 G2 | vesaxg sense[ AF10 g  GEX_VSENSE N @@ o o
AN28 | yaxca o PLACE_NEAR=U1000. AF10: 25. 4MM
ANZ6 | \/axca R1401*
AN24 | \axcs 109/
AN23 | yaxcs GRX VIDO[ AFTL g GEX VID<O> s o M:l%'\é\?
AN2L | yaxGr erx vipl| AT g GEX VIDI> oo 202,
ANLO | yaxcs GFX_ VI D2| AGT0 X_VI D<2> oo
AL32 | yaxae ! Grx vipg| AL g GEX VID<3> iy L
AL30 | yaxaLo s Gx VDl AL g GEX VI D<4> o -
AL28 | yaxGll @8 GRX VIDS| AMBT gy  GEX VID<5> oo
AL26 VAXGL2 T GFX_VI DGA’WU—‘M@ 8 91
AL24
AL23 xxgi % GFX_VRENARES  GEX VR EN -
AL21 | yaxGls GFX_DPRSLPVRLALTL g, GFX DPRSLPVR ey oo o R1405!
AL19
e VAXGL6 X | MonLALE? GEXI MWP_| MON 69 91 4. 7K
VAXGL7 = M %
AK12 ey
vaais | g ab5
AJ10 | yaxaio 2
A T PP1V5_S3RSO o716 sz 2 7 00
VAXG20 BU40
T VDDQL
VAX@1 N BU35
AF28 | yaxce2 DDQR2
voos| BU28
AF26 | \axco3
AF24 voDQu| BNS8
AF23 Vo vopgs| BVES
VAX@5 N BL30
AF21 | yaxcos DDQ6
AF19 vopqr| BIS8
VAX@7 N BH32
AF17 | yaxces DOGBl——
AF15 voDoe| BH28
VAX@29 VbboLo|_BEA3
AF14 | \axcso DOQLOL =
AD28 VDDQL1
D36 VAXG31 vbDo1 2| BF15
S| vaxaa2 ooy | B35
VAXG33 BD33
VDDQL4
AD23 | yaxcaa Vooors| BD32
AD21 | yaxcas Vi 6| BD3O
ADLY | yaxcae %) POQL 5028
AD17 = VDDQL7!
VAXG37 2
3 vobQLs| BD26
> | vopQuo| BD24
o | vopQeo| BE23
i | vopgea| BD2L
x; VTT1_ 1 - Vbooz2| BDLY
021 VITL 2 E vDbQe3| BDL7
VIT1_3 BD15
VDDQR4
VL9 | yr71_a BB35
UL7 Z VDDQR5
VIT1_5 VDocpe] BB23
IS Ivimie | 04 BB32
U4 |vim 7 |9 VDDQR7
U12 - |a vbDQea| _BB30
2 VT8 vDbopo| BB28
VT T vDoGso|_BB26
R1Y vrmiio vboog1| BB24
VIT1_11 Vboos2| BB23
vpDQe3| BB2L
vDDQea| BB19
.0 - _PPVCORE SO_CPU_VCAP2 BB17
; AKG2 | ycapz_1 VEDQBS|
NOTE: VCAP2 is sourced by CPU AKB0 | ycap2 2 VDDQB6
Do not connect to power supply, ARSS | voaps 3
but provi de bypass caps on PCB. AT60 | voap2 4
) — PP1V1R1V05_SO0_CPU VTTO_DDR 5
VCAP2_5 AVB2
AF60 | ycap2 6 VTTO_ VB0
AF59 | voaps - VTTO_DDRIL
ADBO | voaps 8 VTTO_DDR2| A28
AD59 | ycap_o VITO_DOR3L 220
AB60 | veaps 10 VTTO_DDR4| AVR4
AB59 - VTTO_DDRs| AVe3
VCAP2_11 AL
AABO VTTO_DDR6
VCAP2_12 AVLO
AR59 | voaps 13 VTTO_DDR?
W60 | ycap_14 M Ax7
_ ANLS
V69 | voapz_15 M PP1V05_S0 8,700,124 15 47 20 20 21 3
U0 | veapz_16 VTT1 12| APLS |
B9 | veapz_17 vrT1_13] ADL4
R60 | veap2_18 VTT1_ 14| AD12
R59 | veapz_19 VTT1_ 15| AB12
VTT1_ 16| AAL2
VvrTL 17| W7
VTT1_ 18| W85
VTT1_19| W4
VTT1_ 20| W2
vrT1_21| RS
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oM T
U1000
ARRANDAL E
BGA
(SYM9 CF 11)
BUG2 lysst vss76| AY62
BUS8 vss2 vss77| AYS9
BUSS Ivss3 vss7g| AYSS
BUS1 SS4 VSS79 AY51
BUA8 |\sss5 vssao| AY4B
BUA4 lvsse vssa1| AY44
BU7 \vss7 vssg2| AY4l
BU32 SS8 \VSS83 AY37
BUZ5 |\sso vessa| AY35
B2 |yssi0 vesss| AY33
BU18 SS11 \V/SS86 AY32
BU14 ISS12 VSS87 AY30
BU11 SS13 \VSS88 AY28
BU7 lvss1a vssgo| AY26
BP42 SS15 VSS90 AY24
BN64 vss16 vsse1| AY23
BN6 lyss17 vssoz| AY21
BMIO lvssis vsso3| AYL9
BVBL yss19 vssoal AY17
B4 lvss20 Vssos| AYLS
BVB2 lvss21 vssos| AY14
BVPA Nss22 vsso7| AY12
BML7 lvss23 vssog| AY8
BLS7 \vss2a vssog| AY4
BLSS vss25 vss1o0| A7
BL48 \sso6 vssio1| A2
BL40 lsso7 vss102| A9
BL28 \ss28 vss103| A5
BL20 l/ss29 vss104| A1
BKES lvss3o vss1os| AME
BK6O lvss31 vss1o6| AM4
BKSS lvss32 vssio7| AM1
BK34 lvss33 vss1o8| A7
BK1O lvss3a vss109| AVS
BI64 \vss3s vssi10| AVL
BI21 ss3e vss111| AJ70
BJ9 lv/ss37 vss112| AUE2
B1 hss3g vss113| AB7
BH70 \vss3o vssi14| A3
BHS7 vssao vss115| A0
BHES lvssa1 vssi16| A6
BHA7 lyssaz vss117| AK2
Br24 |vssas vss11g| AUBY
BH20 \vssaa vssi19| AUSS
BHIS vssa5 vss120| AR3
BGEL vssas vss121| AUS2
BG36 lvssa7 vss122| AU30
BF62 lyssag vss123| AU28
BF30 lvssag vss124| AU26
BF13 \ssso vss12s| A4
BF8 lysss1 vss126| AU23
BE70 \vsss2 vssi27| AL
BEGS lysss3 vss12g| AUL9
BE9 vsss4 vss129 AUL7
BEL \ssss vss130[ AULS
BDS7 lyssse vss131| AUL4
BD53 vsss7 vss13z| AU
BS0 lvsssg vss133| AT64
B46 lvsss9 vss134| ATLO
BD42 Wsse0 vss13s5| AR62
BO89 lysse1 vss136| ARS7
BDL4 \ysse2 vss137| ARS3
BB71 \sse3 vss13g| AR50
B862 \vssea vss13g| AR46
BBS7 Ivsses vss14o| AR42
BBSS lvsse6 vss141| ARS9
BBSO lvsse7 vss142| AR3S
BB46 lvsses vss143| ARS3
BB42 \sseo vss144| ARS2
BB39 l/ss70 vss1as| ARSO
BB7 lvss71 vss146| AR28
BBl \ss72 vss147| AR26
BAT0 yss73 vssi4g| AR24
AYTL ss74 vssi49| ARZ3
AY66 lvss7s vss150| ARL

oM T
U1000
ARRANDALE
BGA
(SYM 10 OF 11)

ARLY lyss151 vss226| BN71
ARLT lyssis2 vss227| E68
ARLS yssis3 vss228| AH28
ARLA |yss154 Vss229| A1
ARA |ss155 Vss230| A66
ARL |yssi156 vss231| AH26
APTO0 lyssi57 vss232| BNL
APB4 |ss158 Vss233| A64
ANG2 |yss159 vss23a| AH24
ANSS_|\/s8160 vss235| AH39
ANSL lyssi61 vss236| B>

AMA8 53162 vss237| AH23
A4 |\ss163 vss23g| 68
AWML |yss164 vss239| AH2L
ANB7_ lyssi65 vss240[ AHLY
ANS lyssi66 vssza1| AHLY
AV |yssi67 vss242| AHLS
AVBA |\/ss168 vss243| A#
AMB |\/s5169 vss244| A4
AL62 lyss170 vss24s| AD
ALSS lyss171 vss246| A
ALSL lyssi72 vss247| AF69
AL48 lyss173 vss248| AF62
AL44 lyss174 vss249| AFL
ALAL |yss175 vss250| AETO
AL37 lyssi76 vss251| AEG4
AL3S |yss177 vss252| AD62
AL33 |yssi178 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
AR21 |yss194 vss269| AB46
AKL9 lyssi95 vss270| AB42
AKLT |vss196 vssz71| AB39
AKLS yssi97 vss272| AB37
A0 |yss198 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 vss2g0| AB23
A0 Iyss206 vss2g1| AB21
BT68 |yss207 vss2g2| ABLO
A8 |yss208 vss283| ABL7
BR69 |vss209 vss284| ABLS
BL71 |vss210 vss2gs| ABL4
AMG |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 |yss224 VSS209| AA32
AHBO lyss225 vss300| AA30

oM T
U1000
ARRANDALE
BGA
(SYM 11 OF 11)

AAZ8 | yss301 vss3e7| K6
AA26 | yss302 vsszeg| K4
AR24 | 55303 vssae9| 165
AAZ3 | yss304 vss370| J57
AR21 | 55305 vss371| J48
ALY | \ss306 vssa7z| J47
AALT | vss307 vss373| 40
AALS | yss308 vss374|J9
AAL4 | yss309 vss37s| H53
AM | yss310 vssa7e| 3
W69 | yss311 vss377| HB6
W62 | yss3i2 vssa7g| HL
V67 | vss313 vss379| G710
V63 | vss3i4 vssago| 57
W50 | yss315 vss3g1| 53
W6 | vss316 vss3gz| 48
W2 | vss317 vssasa| 7
V6 | vss31s vss3ga| 43
W | yss319 vssags| S0
V70 | vss320 vssage| 24
U4 | vss321 vss3g7| R0
W62 | yss322 vssags| GLS
U7 | vss323 vss3gg| F61
B3 | yss324 vssaoo| F48
U0 | yss32s vss3o1| F47
W6 | vss326 vss392| F28
W2 | yss327 vss3e3| F20
B9 | yss32s vss3oa| F4
W | yss329 vss3gs| E37
Y | vss3z0 vssaoe| E33
T1 | vss331 vss397| E30
R70 | vss332 vss3gg| E16
R62 | yss333 vssao9| E12
R57 | vss334 vss400| D41
R53 | yss3as vssa01| 238
R50 | yss336 vss402| D84
RA46 | vss337 vssa03| 281
R42 | yss3as vssa04| D27
R5 | vss3ag vss4os| D24
P4 | vss3ao0 vssao06| D20
N63 | yss3a1 vss407| P17
N57 | vssaaz vssaog| D13
N53 | vss3a3 vss4og| P10
NS0 | yss3a4 vssa1o| 6
N6 | vss345 vssa11| B6S
N30 | yss346 vss412| B62
N21 | yss3a7 vssa13| BS8
NLS | vss3as vssa14| BSS
M3 | yss349 vssa1s| B51
M2 | yss350 vssa1e| B48
MB6 | vss3s1 vssa17| B44
M | vss3s2 vssa1g| A59
L70 | vss353 vssa19| ASS
L57 | vss3s4 Vss420| A52
L48 | yss3s5 vssaz1| A48
L47 | vss356 vssaz2| A4S
L13 | yss3s7 vssaz3| A0
K64 | yss3ss vssaza| A36
K53 | vssasg vssa2s| A33
K43 | yss360 vssaze| A29
K36 | yss361 vssa27| A26
K34 | vss3e2 vssa2g| A22
K32 | yss363 vssazg| AL9
K25 | vss364 Vss430| ALS
K17 | vss365 vssa31| Al2
K11 | vss366 vss432| A8
vssa3zz| B40
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8 I 6 5 4 3 2 1
CPU VCore HF and Bul K Decoupl 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

o w0z 7« PEVOCRE_SO_CPU s 0o, 17 3 oo 5, PPLVOS_SO

Pl ace on bottom side of UL000.. §35,37,45,43,12,10,7
1 1 1 1 1 1 1 1 1 1 ) ) ) CPUPOCAU NO STUFF NO STUFF
| (}:LiFGOO £ ?LiF(SOl = (}:iFGOZ i (l:LiF603 ie (}:iFG(M £ ?LiFGOS : (}:il;FGOG £ (}:il;F(SO? £ (}:il;FGOS £ (}:éFGOQ i (}:il;F(SlO s (}:_;I;Fell l (}:iF(SlZ R16010Kl R16012K1 Rleolﬁl R16016K1 R16018K1
2 Lo 2 Lo 2 Lo 2 Lo 2 Lo 2 Lo L L L L L 2 j& T 1 L Bt L L L
402 402 402 402 402 402 402 402 402 402 402 402 402 %,{:lﬁ‘év r%/{:lﬁ‘év l%/{:lﬁ‘év l%/{:lﬁ‘lév ’%/{:lﬁ‘lév
4022 4022 4022 4022 4022
J__ CPUPOC3U CPUPOC5U
- 'R1601 'R1603 'R1605 1RK1607
1C1613 [+ C1614 [:Cl615 [:Cl1616 [:Cl617 [:C1618 |:C1619 [:C1620 |:C1621 [:Cl622 | C1623 JiC1624 K X K 1K
—1UF —1uF — 1UF — 1k ——1UF — 14 — 1UF —igr  —1UF —1UF ——1UF 1UF VO VO VLo VLo
"I? 8 2 4§ 2 4§ 2 4§ 2 4§ 2 4§ 2 4§ 2 4§ 2 4§ 2 4§ 2 4§ "I' i 242 a a a
402 402 402 402 402 402 402 402 402 402 402 402 o1 12 8 ODU VI D<0>
012 0 @ CPU_VI D<1>
PLACENENT_NOTE (CLo25. C1634) 1 R v
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 o2z o gﬂ x: &gz
1C1625 |1 Cl1626 |[1C1627 |1C1628 |1C1629 |[1Cl1630 |1C1631 |1C1632 1C1634 [1C1691 |1Cl692 |1C1693 ([1Cl1694 |1C1698  ==° PM DPRSLPVR _—
go%UF — go%UF o go%UF — go%UF — éo%UF — éo%UF — éo%UF — %‘%%F — go%%F — go%%F — éo%%F — éo%%F — go%g éo%%F o en 22 P0 PSI L
Tt T oo Tl [ oo Tt 7 Bt T2l T G o [l e T lien [ lte Tl e N AN =) I R N
PLACEMENT_NOTE ( C1635- C1648) : Vbt V65, Vaos Vaoh, Va5,
lPI ace near inductors on bottom side. NO STUEE CPUPOC3D CPUPOCSD NO STUEE
NO STUFF | NO STUFF | NO STUFF NO STUFF | NO STUFF NO STUFF NO STUFF | NO STUFF R1611 1R1613 1R1615 1R1617
1 Cg%6F35 1 Cg}6F36 1 Cg%6F37 1 Cg}6F38 1 C‘?‘}L(JSF4O 1 C‘?‘}L(JSF41 1 C‘?‘}L(JSF42 1 Cg%6F43 1 Cg%GF‘M 1 Cg}6F45 1 C£646 1 C‘?‘}L(JSF48 1K 1K 1K 1K
p— p— p— p— p— p— pu— p— pu— p— lllﬁ‘év ll.lﬁ‘év ll-lﬁ‘év ll-lﬁ‘év
T Bom Tl T B T o ? Bl T B T Gfom T it e i [ limms - i I - T i T“ T“ T“
J_ VI D[ 2: 0] = Reserved (111) €L
. . = VID[5:3] = GPU Gain Setting (See bel ow) =
NO STUFF NO STUF viD 6 = Reserved (0)
+C1649 *C1650 *C1651 JiC1652 .|* C16A0 jiClGAl J*C1l6A2 ,|*C16A3 ,|* C16A4 DPRSLPVR = 1 - | MWP-6.5 conpliant controller
=L Z70UF-4MoHM = Z70UF- 4MOHM = 270 UF- 4MOHM = 470UF-4MOHM = 62UF 62UF 62UF  “L-62UF 62UF PSI # = Reserved (0)
2 2% =2 228y 2 228y 2 2% T i S v P T 1% 2 i
I— A r BT r BT ﬁ%ﬁ%&m ASE B2 T ASE B2 ASE B2 ASE B2 ASE B2 BOM GROUP I MAX @ 900mV 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
V | T ( CPU Uncor e) DECCIJPLI NG CPUPCC_| MAX_20_30 30A 010 CPUPQOC3D, CPUPQOC4U, CPUPOC5D 30 )
3x 330uF 6 nGhm 4x 22uF 0805, 7x 10uF 0603, 24x 1uF 0402 CPLPCC. | MAX_30_40 40A o1 CPUPACSD, CPUPACAU, CPUPACSU 22.5 N .
PLACEVENT NOTE ( CL653- C1656) : CPUPCC_| MAX_40_50 50A 100 CPUPOC3U, CPUPOCAD, CPUPOC5D 18
,78,79.42,% 35_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, CPUPOCAU, CPUPOC5D 12. 857
Ji(zizlL(JSF53 1 (2321L(JSF54 1 (2321L(JSF55 Ji 921&56 CPUPOC_| MAX_70_90 90A 111 CPUPOC3U, CPUPOCAU, CPUPOC5U 10
—IE E%E%ERM Tz §§°§’c5m T §§°§’cem T §<§§”cem NOTE: BOM Configurations should not call out CPUPOCNU D BOVOPTIONs directly.
Instead call out appropriate BOM GROUP defined in tables above.
PLACEMENT_NOTE (C1657- C1663): =
lPI ace on bottom side of UL000..
cig7 Lctgss Lctgso [rcrgeo |croon |:cagso |:caons
T TW T T T TR T VITO_DDR DECOUPLI NG
3x 1uF 0402
PLACEMENT_NOTE ( C1664- C1687) : J—: 3&%93%A PLACENMENT_NOTE (C.l695- C1697) :
Pl ace on bottom side of UL000. Nagast Pl ace on bottom side of U1000. PPtVlR‘ngi S(z) ﬁ‘:’U VTITO_DDR ;5
’ ’ 0603 ’ ’ AGE=T. 1V :
1 C1F664 1 C1F665 1 C1F666 1 C1F667 1 C1F668 1 C1F669 1 C&F670 1 C&F671 1 C&F672 1 C&F673 1 C&F674 LC&@?S 1 C&FGQS 1 C&FGQG JiC1F697
¥ — 1 — 1\ — — 1 — 1 —l Y — 1\ — 1\ — 1\ — N o o — N ¥
TH# TR OTE TE OTW TR OTY TE OTE OTE T TH TH T T#
1 C1F676 1 C1F677 1 C1F678 1 C1F679 1 C1F680 1 C1F681 1 C&FGSZ 1 C&F683 1 C&F684 1 C&FGSS ] C&FGSG LC&@S?
w4 T8 T 74 T 78 T8 TE T8 T T4 TH
J:_ SYNC MASTER=K17 REF SYNC DATE=06/ 15/ 200
CPU Non- GFX Decoupling (1 of 2
1 1 1 <SCH _NUM=| D
Legps Loem Lo (3, #eple inc. -
3|2 ég?\\; TANT 3|2 égé/ﬂ\\;_mm 3|2 égé/ﬂ\\;_mm (<) <E4LABEL>
I— D2T- SV D2T- SV D2T- SV NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY OF APPLE COVPUTER, | NC.
J:‘ T TG WAt NTAIN TH & DOUNENT 1N GONEI CENCE 16 OF 132
Il NOT TO REPRODUCE OR COPY I T
Desi gn reconmendations from Cal pella Snmall Form Factor Design Guide Rev 1.5 (doc #407364) table 2-34 and Cal pella Snall Form Factor Schematic Check List Rev 1.1 (doc #395914) table 3.26. ':i/ ;‘E’[ ;?GF;FE\S/E&SEQVEEBU SHIT IN WHOLE OR PART
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6 5 7]
BSC Package) DECOUPLI NG

7
VCAPO ( CPU
12x 1uF 0402
PLACEMENT_NOTE (C1700- C1711):

.. - _PPVCORE SO_CPU VCAPO Pl ace on bottom side of U1000.
1C1700 [+ Cl701 [+ Cl702 |+ Cl703 |[+Cl704 |[+Cl705 |+Cl706 |+Cl707 ([+C1708 (:C1709 [+1C1710 JiCl7ll
e . S A A . SR . S — —=F ==3F &
"I?iéx 2 &Y 2 4 2 &Y 2 &Y 2 &Y 2 4§ 2 4§ 2 4 2 4 2 &Y Txé
402 402 402 402 402 402 402 402 402 402 402 402
J_ D
12x 1uF 0402
PLACEMENT_NOTE ( C1712- C1723)
27 w Pl ace on bottom side of UL000.
JiCl712 1C1713 [+ C1714 |+Cl715 |1 Cl716 |[+Cl717 |+Cl718 |+Cl719 ([:C1l720 |[:Cl721 |[1Cl722 JiCl723
TUF — 1UF — 1UF — 1UF — 1UF — 1UF — 1UF — 1UF — 1UF — 1UF — 1UF v e
"F i 2 45 2 4 2 45 2 45 2 45 2 8 2 8 2 4 2 4 2 45 T i
402 402 402 402 402 402 402 402 402 402 402 402

Mermory ( CPU VCCDDR) DECOUPLI NG

5x 1uF 0402
NOTE: 3x 330uF 6 ntChm caps to be shared between CPU and SO DI M. DG reconmends 2x 22uF at SO DI MM not provi ded. Decoupling caps at SO DI MV on CSA 29 and CSA 31.
C

w2 51 1007 5, PPLVE_S3RS0
1C1F724 _iC1|:725 __1C1F726 __1C1F727 JiClF728
N T T TS T
T 35 435 435 435 T 435
NOTE: 19x 1uF 0402 caps per Apple SI for CVMD and CNTRL |i nes.
JiCl735 1C1736 |1C1737 |1C1l738 |[1Cl739 ([1Cl740 ([21Cl741 |1Cl742 |1Cl743 |[1Cl744 |+Cl745 |[1Cl746 |(1Cl747 |1Cl748 |[1Cl749 |[1Cl750 |[t1Cl751 |1C1752 JiCl753
i/': ::i/': ::i%'/': ::i/': ::i/': ::i/': — 1 — R — R — R ::i/': ::i/': ::i/': ::i/': ::i/': ::i/': — R — 1 i
TH TH OTE TE TE TE TH OTE TH TE TW TE TH TR TE TH TE TE T |
402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402
LPCL729
- 330UF
B

PLL (CPU VCCSFR) DECOUPLI NG

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

2t 25,31 321 5, PPLVB_SO
1C1732 [1CL1733
2uF $OUF

2 ggg’» XSR 2 & ‘/CERM

DDR Cl ock (CPU VDDQ CK) DECOUPLI NG

1x 1uF 0402

L1734
w251 10407 5, PPLVE_S3RSO 30- 01V SA PP1V! VA K
o474 % LYY Lz L
0603
1C1734
A —IF A
Tz g[(gg’ SYNC VASTER=K1/_REF SYNC_DATE=06/ 15/ 200
X T -
CPU Non- GFX Decoupling (2 of 2
= DI RG, NOVEET T
(f} Appl e I nc. éﬁg;ENUNb D
S <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:  [or—————
THE | NFORMATI ON CONTAI NED HEREI N | S THE <BRA'\O_'>
PROPRI ETARY PROPERTY_OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG R —
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 I wioLe Or parr [ T—
I'V ALL RI GHTS RESERVED 16 G: 101
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8 7 6 5 4 3 2 1

2120 18_17_15 13 12 10 7 s _PP1VO5 SO
8425 1 20000070 5 PP3VE_SO 21 20 30 47 15 35 12 107 o _PP1VO5_S0
TREeERNR Y
'R1820 R1830* R1890*
10K 37.4 90. 9
’%/Flﬁ\év 1/ 1%% 1/ 1%%
5402 65, Va5,
27 PCH ClL K32K RTCX1 B13 |RTCX1 oM T FWHO/ LADO|_ D33 oo | LPC AD<O> D s 45 47 57 9% 04 a7 PCl E_ENET_D2R N BG30 |pERN1L oM T SMBALERT*/ GPI OL1| B9 SMC WAKE SCI L 17 a5
o PCH_CLK32K_RTCX2 D13 |Rroxe 5| Fwen/ LAy B33 oo | LPC AD<1> o 45 a7 87 8 o a7 PCI E_ENET_D2R P BJ30 |perp1 - am
@S LRSARK RICR2 o DIS u1800 >~ a:in) D——= ===l ERE __ , BJ9) u1800 s
| BEX_PEAK M | FW2/LADY G2 qugg | LPC AD<2> G o 0 o7 o1 o o PCI E_ENET_R2D C N Br29 |rETra | BEX PEAK M swwcd e SVBUS PCH CLK evisass| | D
FeecA L Fve/Las 232 g g | LPC AD<3> QD o o5 a7 7 o vy POLE ENET RRDCP o B9 lperpy FCBGA SMEDATAL=— g =8B H 208 ———— D 3 3 9 9 31|
N :(r)(—:! :ER'?E; . s (1 & 10) FWHa/ LFRAVEr[ G34 g, LPC FRAME L OO o @5 a7 o7 % o1 336 PCl E_AP_D2R N AVBO |pERN2 (2 0F 100 g oaLERT*/ GPI CBO|_J14 e PCH SMOALERT L .,
17 ST_L D17 SRTCRST* 4 PCI E AP D2R P -y BA30 [PERP?
oo 1 NT . - e OO 1Py LORE A4 o | TP LPC DREQO L 9;3:@ PO E AP RoD C N Ty smoclkl &6 g SM PCHO CLK o
1 RUDE - | NTRUDER* E 5 LDRQL*/ GPI o3 F34 o TP_LPC DREQL L e PO E AP R2D G P B30 |peren % SMLODATAL B gy SM._ PCH O DATA ~ pyus o
« 3 oo} -
1 P | NTVI N_L Al4 || NTVRVEN SERIRQ_ABY s ¢ LPC SERI RQ B & 45 47 oo PClE FW D2R N AUB0 |perng g SMLLALERT*/ GPI G74|_ML4 PCH SML1ALERT L .
- PG E FwmR P AT20 Jrere 7 [0 & sm Poniax
w1 HDA BIT_CLK R 230 |HDA BOLK (1 PD) SATAORXN_AK? SATA HDD D2R N o 0a 30 PCIE FWR2D C N AU32 |pETNg SM1CLK/ GPI msmz—‘W@“ ot
HDA _SYNC R R gﬂﬁ o %g cP: N am- wogm PAEFWRDCP o AV32ipeETes SML1DATA/ GPI O75 150
94 17 @=—D29 |HDA SYNC (I PD) SATAOTXN_AKLL 42 93
saTAome A9 SATAHDD RRDC P oy e D e AN Do b n e % (IPy cLak| T2 gg NCOINCOK
.
» _PCH SPKR —PLISPKR (1PD) satatra_Ars OPD SATA_ODD D2R N 2 0 . NC PCl E_EXCARD R2D C N BD32 |peTha = (IPU CLDATAL| T11 g NC CLINK DATA _—
w1 HDA RST R L G0 lvon RS (1PD) 8 SATALRXP|_AHS SATA_CODD D2R P 42 0 o o NC PCIE EXCARD R2D C P o BES2 |peTps , P NC CLI NK RESET L
417 - \ | by A I e e
o) saTa1TN_ A8 D Rb o @ . NC_PCE_PE5_D2RN - BE33 Perns o
os s > HDA_SDI NO > G20 [HDA SDI N0 (1 PD) = SATA”XP—Un"sed——@ @0 s NC PAIE PES D2RP g B33 |peppes L PE KREO L
NC _HDA_SDI N1 20 |HDA SDI N (1 PD) :g‘; saTA2RXN_AF11 1Y NC _SATA_C D2RN . . NC_PCIE_PE5 R2D CN BG32 |peThG PEG A_CLKRQ'/ GPI 047 817 87
. HDA_SDI N2 E32 |HDA _SDI N2 (I PD) S & | sATA2RxP_AF9 TA _C D2RP . s PCl E_PE D BJ32 |pETPS
- 'NC_HDA_SDI N3 52 Jron 5o e (1 PD) P I = NG SATA G R2D CN : 0] CLKOUT_PEG A Nl AD43  ,  PEG CLKIOOMN =~ mEjyveo
-y v 3 « NC PCl E_PE6_D2RN - BA34 |pERNG CLKOUT_PEG A _P| AD45 PE K100M P 74 04
S 0| saTmTxP AF6 g  NC SATA C RRD CP NG PGl E PE6 D2RP AVBa L —PEGA_
o _HDA_SDOUT_R - B29 ioa soo  (1PD) sQ Unused o e R e g~ PERRS o
- = Z o | SATASRXN_AR NC SATA D D2RN s s _NC PCI E PE6_R2D CN BC34 |pETNG
Ip 8 2| satAsRxPLAML NC_SATA D _D2RP NC PCIE_PE6_R2D CP & 5054 |peTro CLKOUT_DM _N AN ECIE CLKI00M CPUN w0 0
s SPI _DESCRI PTOR_OVERRI DE L k82 |rpa_pook B6Y &P ces B | e s ™ NCSATADRD OGN . e aay CLKOUT DM _p| AN2 PCI E_CLK100M CPU P 0o
D —"rrcrey e ] . I EEE— 1
17 oy ENET_ENERGY_ DET &30 DA Dok RsTr/ Pz (<L g piadion pren Ne SATA D FoD CP ’ s _NC PCl E_PE7_D2RN - AT34 |pERNT
@ . — s AU34 |pERP7
g g sataara] A0 SSD NG SATA SSD2_D2RN NC o & PerPoD o 56 ey , | cxour o wakour sk g ATL GEX_CLK120M DPLLSS N 0 03 C
N A e P el AN e
2 17 ry—JTAG PCH TCK M8 [ITAG TCK (1PY) U)mg 9 GATAIRXP_ADS NG SATA SSD2 D2RP : : NG PCIE PE7 R2D CP AV36 |peTpy [LI| cLKoUT_DP_P/ CLKOUT_BCLK1_P| AT3 e GEX_CLK120M DPLLSS P ooy 10 s
o *
25 17 (T JTAG PCH TMB - K3 13TAG TV (I PU) ) <2 ; SATA4TXN_ADS - NC SATA_SSD2_R2D_CN o © . NC_PCI E_PES_D2RN BG34 |perng _'
I ¢ T SATAATXP_AD5 TA_SSD2_R2D . N BE e e o | CLKIN._DM _N|_A4 PCl E_CLK100M PCH N "
2517 JTAG PCH TDI - K TAGTDL (1PUY) w22 . _NC PCI E_PES_D2RP BJ34 |perpg O L DM _|
™ - > | 2z eSATA e e e I CLKI N DM _P| BA24 PCI E_CLK100M PCH P 26 03
JTAG PCH TDO 32 | 5 _ = SATASRXN ADS TA_EXTA D2R N . + NC_PCIE_PES8_R2D_CN - 5536 [PETNE iom_pl BA24 o  PCIE CLKIOOMPCHP  ~m
25 17 <O} - IJTAG_TDO S = E saATASRxP_ADL NC SATA_EXTA_D2R P . s _NC PCIE PES_R2D CP o236 [pETPS
TP_JTAG PCH TRST L > JAJITAG RST* (1PY) ~ S saTASTXN_AB3 NC SATA_EXTA_R2D C . CLKI N_BCLK_N|_AP3 FSB_CLK133M PCH N 25 03
5 El SATASTXPL ABL g~ NC SATA EXTA R2D C Py oa 37 PCl E_CLK100M ENET_N AK48 |CLKOUT_PCl EON o CLKINBCLK Pl APL o, FSB CLKI3BMPCH P  ~mquss
w o @y SPL_CLK R - B2 lsr_ax ”e s+ comPCLE_CLKIOOM ENET P Ad7]q kauT Pci EOP &
b - SATAI COVPQ_AFLE ¢ PCH_SATAI i ENET_CLKREQ L P9 |poi EcLkrReo o7z | CLKI N_DOT_96N|_F18 PCH_CLK96M DOT_N 26 03
04 47 SPI_CSO_R L &—"V34sPI _cso* saTAl cowpl | AF15 T LL LDOT_ 90N == === e ——(™
< > - o) CLKI N_DoT_96P| E18 PCH CLK96M DOT_P 26 03
TP_SPI_CS1_L AY3 - o 01 33 PCI E_CLK100M AP_N AME3 | KOUT_PCI EIN LDOT_90PL == gu—— =00 == W
- SPI _Cs1 7 (1PU) SATALED*|,T3 TP P TALED L 04 33 PCl E K100M AP_P AMAS |CLKOUT_PCI E1P o
ag-POLE OKIOOM AR P, A4 _—
7 qp—SPL_MEL_R o SLSPLNCS! (1PD) SATAOGP/ GPI Co1| YO ATARDRVR_A_EN s w2 1y AP_CLKREQ L W lpo eckrar/cpiorg X CHKINCSATAN OKSSCD N AHS PCH CLKI00M SATA N o
SPI_M SO AV1 [SPI_M SO (1P SATALGP/ GPI OLo| VL SATARDRVR B_EN CLKI N_SATA P/ CKSSCD_P| AHL2 o,  PCH CLK100M SATA P 2 s
o 47 [T - - (1PY 20 A D v 0s 30 PCl E_CLK100M FW N AVA7 |0 KOUT POl E2N d
w o gop PO E CLKIOOMFWP o AWS |q kout_pal E2P reroLkLan L pat PCH CLKLAP3M REFCLK .
a0 25 17 FW CLKREQ L N4 |pCl ECLKRQR* / GPI G20
s NC PCl E_CLK100M EXCARD AHA2 | KOUT_PCI E3N i CLKIN_PCILOOPBACK| 42 o,  PCH CLK33MPCIIN ~mu o
o o NG _PCI E_CLKI00M EXCARD Fe, A1 o KOUT_PCI E3P
kP PP3VA2 GBH 1o _PP1VO5_S5 ) EXCARD CLKREO L 18 s et ke ot co NN P bCH CLK2EM XTALI N )
. XDP_PCH | XDP_PCH XDP_PCH . PCl E K100M PE4N AVBL |0 KoUT POl EAN XTAL25_OUT| AHE3 g PCH CLK25M XTALOU oo
R1802* 'R1803 R1825! R1826!| [*R1827 « NC PCIE CLKIOOM PE4P o AVG3 loikauT_POl E4P
208 20K 2% 3% g3 . _POH PE4_CLKREQ L Y XCLK_ROOVPL A3 g PCH XCLK_ROOVP B
Ve VLo Ve Ve Ve OF NC PClI E_CLK100M PE5N AI50
402, 5402 402, 402, 5402 6 NG PG E GLKI0OM PE=P N &Eg’ﬁg E:E (Ol‘sl%rTFLEXU/ el 054%17 101
JTAG PCH TMS ., 5 s e e - Defaul t: OV
R1800* R1801 L JTAG PCH TDI . 2 o0 o BRCRYPT PWR EN g 6 POl ECLKRQS*/ GPI 044 é ﬁj FHigTFLEX1Y GPI 085 PA3 g ARB_DETECT 1
330K 1M JTAG PCH TDO .; s Defaul t: 24.576 MHz (unsupport ed)
118 $ew JTAG PCH TCK 4 2 o NG POLE CLK100M PEBN £K58 JCLKOUT_PEG B N T FLEX2/ GPI 066|_T42 M.B RAM SI ZE N
LR TELow RTC RESET L o s NC PCI E_CLK100M PEBP 251 |okaur PEG B P L g BTN S LS
402, 2402 1 PCH SRTCRST L - Defaul t: 14.31818 M1z
PCH_| NTRUDER L+ R1828* »w PCHPEB CLKREQL g P13IpEG B CLKRQ'/ GPI G656 FHSGTFLEX3 GPI 67| N50___ g, M.B_RAM VENDOR i
B 51 PP3V3_S5 67 1630 20 21 72 37 a1 35 57 Defaul t: 48 Mz
PCH_| NTVRVEN L, 2% 867197803068 87087 2
1/ 16W PP3V3_S3 678203132 33 3a 33'36 48 50 53 54 55
M5 PP3V3_S0 0,51 59,50,59,02 63 o en 7 72 11 ET All 4 CLKOUTFLEX outputs support
0181%% 1 1 (1:&F803 2 R1899 2. 2K ARRnLgg e %’o_’k333F'I:/FE'§(3an? 14. 318181 Wié
S—10 . OUT al so supports MHz.
ié\fﬂ 2 2 ié\fﬂ = . I\/\/\/2 5% 1T I6W NF-LF 40 PCH_SPKR v _—
205 202 R1815 10K 1 2 SPI _DESCRI PTOR OVERRIDE L ;4
R1816 10K 1 2 ENET_ENERGY_DET 1w
= R1840 10K AT SATARDRVR A _EN
= 1 2 17 25 42
R18471 10K 1mz 5% I716W M-LF 402 SATARDRVR B EN v :
. _50 1OK j R 5% I1I7T6W M- LTF 4027 ENET CLKREO L
R18 .
R1810 RI851 10K 1%2 S% ITI6W M-LF 402 Ap O KREQ L N
v HDA BIT CLK R 1,33 2 HDA BI T_CLK gy s o «__:g% 10K 3 A2 oo TIOWWETE 107 Fyy OLKREQ L w725 0
v/ R18 10K 1 2 o% i EXCARD CLKREQ L 1
Y R1811 [854 10K 1%2 SV ITTEW M- TF 402" pCH PE4A_CLKREQ L .
02 33 855 10K 1 2 5% IIGW W-LF 202 poyy pER O KREQ L
o 17 _HDA_SYNC R 1’\N\/2 HDA_SYNC oD s o ~— NN 55T T6W V- TF 307 ¥ A
o R1860 100K 1 A p\p 2 ooz BECRYPT_PWR_EN 17 101 SYNC NAGTER=RL 7 REE SYNC_DATE=08/ 24/ 2009
R1812  MuiF R1870 10K 1 2 ] SMC WAKE SCI L L
| 8 1 as A/
v HDA RST R L N 33 5 HDA RST L oo [871 10K 1W\/2 5% 17 T6W M-TF 402 by SM OALERT L N PC:I_| SAT PCI E/ CLK/ LPC:/ SPI
/\/5\0/4\/ @ _:72 1OK 1’\/\/\/2 5% I7T6W M- LF 402 PC." SI\/LlALERT L . DAV NG NOVBER
%4/:15‘;9, W\/ 5% I7T6W M- LF 402 I e I nC SC:'_|_N'~J'\A>
wF O R1813 RL8BO 10K 1, nn 2 PEG CLKREQ L o AP
o 1» _HDA_SDOUT R N 2 HDA SDOUT w5 o0 R1895 10K 1 2 5% 17 I6W MR LF 402 BRCRYPT RESET ®
o/ — [806 10K 1, \V.V\V; 5% TTT6W W-TF 207 pns DETECT e NOTI CE OF PROPRI ETARY PROPERTY:
NE-OIEF (@ 7 1OK 1 I\/\/\/z 5% I1I71I6W NMF-LTF 402 'VLB RIAM SI ZE o THE | NFORMATI ON CONTAI NED HEREI N | S THE
L O 17 PROPRI ETARY PROPERTY_ OF APPLE COWMPUTER, | NC.
Q 8 10K 1 I\/\/\/z 5% 1716W MF-LF 402 M.B RAM VENDOR THE POSESSOR AGREES TO THE FOLLOW NG
— NN\ 50— oW VF-TF 207 w | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 18 OF 132
NOT TO RODUCE OR COP?
E— I::No'l'loggEALCRPLBLIS;:¥INWK:LECRPART
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8 7

R1905*
10K

1%

1/ 16W
-LF
402,

PP3V3_S5 §7,47,10.49 021,29 37 51 55
PP1V05_S0 §17o10. 12,45 45047 20 21 25 24
'R1900
49.9
1%
1/16W
CLF
2402
ae DM _N2S_N<0> BC24 |pM ORXN oM T FDI_RXN0|_BA18 FDI _DATA N<0O> 901
. DM _N2S N<1> BJ22 [pm 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> -
o1 0 T DM _N2S N<3> > BJ20 DM 3RXN ECBGA FDI_RXN3|_BJ16 FDI _DATA N<3> o o1
" DM N2S P<0> BD24 |om oRd (3 OF 10) FDI_RXN4|_BA16 FDI _DATA N<4> 901
019 DM _N2S P<1> B&22 |pm 1RxP FDI _RxXNs| 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 01
o1 0 DM _S2N N<1> BF21 [pm 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 01
oo DM _S2N N<3> o, B8 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> 901
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R2135 10K LA WoL_EN 20 72 le I nc <SCH_NUM>
R2136 10K 1 ) 5% 17 T6W MF-LF 402 > PVR EN App . o
NN\ 55T ToW V- TF 202 o o <E4LABEL>
R2137 10K LA 25 oo L PYR_EN 0w NOTI CE OF PROPRI ETARY PROPERTY:
R2138 10K 1 ’\/\/\/2 ME TEMP_ALERT L 20 25 THE_| NEORMATI ON_CONTAI NED HEREIN | S THE
5% I7T6W M--TF 402 ?Es&ég&pgggngTprplﬁaw%ER I NC.
R2139 100K LAAA 2o rovr—r—or—SP-ROM USE_MLB o 20 a7 57 I TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 21 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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oM T oM T
u1800 u1800
| BEX_PEAK_M | BEX_PEAK_M
FCBGA FCBGA
» PP1VO5_SO_PCH VCCA CLK (10 oF 10) PP1V05_S0 87,09 4209 457 od8 20 21 25 22 383 35 1 22 3y 0 PPLVO5_SO (7 oF 10) PP3V3_S0_PCH VCCA_DAC 2 D
52 M AP51 [VOCACLKL VvCa 05| V24 3062 mA (VCCl J 1-56] total) 1432 mA AB24 |VCCOOREL vooxmmﬁﬁ 69 M
VCCACLK2 VCCI 06|_V26 AB26 |VCCCORE2 VCCADAC2
GND 0 Voal o724 AB28 _VOOOCRES VSSA_DAC1| AF53
320 mA SO, 67 mA Mon AF23 |vooan % Vool oy 26 AU20 |VGOOORE vesa paco| aks1 § |
AF24_|VCOLAN PP3V3_S5 &7 B T AF26_oooonee =
PCH out put, for decoupl i ng only VOCSUS3_3_11v28 163 mA SO, 65 A S3-55 AF28|VCOOORE?
PPVOUT S5 PCH DCPSUSB DOPSUSBYP VCCSUS3_3_2| W28 (VCCSUS3_3[ 1-32] total) AF30 v s
- = vocsus3_3_3| e ‘COOORE
?724 PPIVO5 SO é) VoCsUs3_3_4|_ua //:t;é xmoomio 8
JLUF % 1849 mA SO, 700 mA M on pAD38 IVCOMEL 7] | VCCSUS3_3_s| P28 AH28 |VCOOOREL1 > PP3V3_S0 50,51,52,54,58,63,63.68,63, 72
2 1Y, (VCCME[ 1- 16] total) ._ﬁg_?_xccmzi <Z( xﬁﬁi’i’j iég A " o vacaLvod. A =1 LD
402 COME: _S_ 4 AHSE |
AF43 |VCOVE4 —1 | vccsus3_3_sl N26 2:2; xmgi > VSSA_LVDS|_AH39
= . ‘COCCRY ——
= PLACE_NEAR=U1800. Y20: 2. 54MM 22; xccvaZ k—HI V\éggss%szg ﬁz AJ31 |VCCOORELS - PP1V8_S0_PCH VCCTX LVDS 24
V39 |vocovE? ) Vocsus3_3_11| 128 212018 1335 32 12 19 3a° PP1VO5_S0 xﬁi’tﬁ; 2:2: 59 m
41 |VOOVES VCCSUs3_3_12| 126 3062 mA (VCCl J 1-56] total) L_akes |veoi coa VeoTX LVDS3|_AT46
‘Y’;‘g ﬁmeE?o 2 Xﬁﬁit jiz » _PP1V05_S0_PCH VCCAPLL_EXP VOCTX_LvDs4l_AT4s
i hoover: O |vocsuss 5 1o toa 40 mA (if GPIQR7 is low) |_Bi24 |vocapLiexe
Y42 |VCCMVE12 E VCCSUS3_3_16| _H26 212018 17 35 33 32 39 3,° PP1VO5_SO
. VCCSUS3_3_17| (28 3062 mA AN20 |VCCl C25
P,g';'\,&lj-lt- pGu:; é_?nggl%ggpl ing only [V vocsuss_3_18|_a26 (vcal g 1-56] total) A2 |voa o6
T T CK_W DTH=0. 2" mm VOLTAGE=X. XV é VCCsus3_3_19| F28 AN23 |vVool a7
N 0 232319 12 7,0 PP1V8 SO VCCSUS3_3_20| _F26 AN24 |vea o8 PP3V3_S0 80747 80%10°80°%1°8 %435 26
? 164 mA (VCCVRM 1-4] total) L aes |voovre d vecsus3_3_21| E28 AN26 _|vea 29 VCC3_3_2| AB34 357 mA 73 80 B3 B4 BS 87 65 99
I 8\/’ .. PP1VO5_SO_PCH VCCADPLLA vecsuss 3 221 E26 axze Jvoor cao vocs_3 sl s (VCC3_3[1-14] total) C
68 mMA tﬁv&mmum — E -
EAR= VCCSUS3_3_24| 26 BJ28 |vCCl 082
PLACE_N U1800. VO: 2. 54MM VCCADPLLAZ VCCSUS3_3_25| B27 AT26 |VCCl 083
2 _PP1VO5_SO_PCH VCCADPLLB VCCSUS3_3_26[ A28 AT28 |VCCl CB4
69 M BD51 |VCCADPLLB1 VCCSUS3_3_27| _A26 AU26 |vcel 085
3062 mA (VCCIJ 1-56] total) VCCADPLLB2 | VOCSUS3_3_28| 23 A8 |vCcal 086
A JJe Py PEQVOS SO PP1V05_S0 G g0 s o s a7 10 20 71 78 A2 VAT ) PP1V8_S0 cewnmanne
A3 |vea ce1 vooioss| w2z | 3062 mA (VOO O 1-56] total) - PP PP voovrve| aT24 [ 164 mA (VOCOVRM 1-4] total)
N T e o o2 PP5V_S5_PCH_V5REESUS » Aves lveaoso PP1V05_S0 8,710 A TR 0 11 7
1/ s 2225 mm | LA vsRer sus| F24 | < 1 mA SO- S5 BA26 Voo a1 (1 VCeOM 1|_AT1 61 mMA (1.1V)
402- HF T ae34 oo PP5Y SO PCH VSREE . :giz Vol 042 VCCDM 2, 58 mA (1.05V)
85 2 115 mA AH34 v o8 0 vsrer kao | < 1 mA o xg: gi
PLACE_NEARSULB0O. V12: 2. S4MM L AR32 Jvoat Ot i PP3V3_S0 Be26_|voo o5
PCH out put, for decoupling only O Vvocs s sl 38 ¢ 357 mA HRRER W BX28 |vool 046
PPVOJT S0 B F’CH DCPSST 12_|DCPSST — vcc3_3_9| 138 (VCC3_3[1-14] total) BD26 VOOl 047
] Y 2 mm Z mm VOLTAGE=X. XV - —
1 2220 PCH out put . or decoupling only § VOC3_3_101_ME6 2232 Veal 018 PP1V8_S0 6712160 21 22 20 58 71 72 87
E PPVOUT S5 PCH DCPSUS v22_|poesus VeC3 3 111 NG6 g VOO 049 VCCPNANDL|_AML6 156 mA (1.8V)
%}“’1 NENERR-W BTHES: 5 Q voca_s 12f p36 BE28 _jvea 050 VOCPNAND2|_AK16 NOTE: Connect to 3.3V if NAND not used
2 %‘5{:\,, N PTH=0. 2 mm O voes 313l ws | BG&26 |voc 061 R vy : : :
! C22U3;0 PP3V3_S0 £9,50,58,52,58,59 63,63,09, 09 BB _veor 052 % VOCPNANDS|_AK19
= " ?83’/} voes_3_14] apia | 357 mA (VOC3_3[1-14] total) 7788888886868 BHo7 vodl 063 VCCPNANDS|_AK15
S5M oL -~ . ANSO|VCCl 064 VCCPNANDS|AK13
I CE_NEAR=U1800. Y22: 2. 54\MM PP1V( i P W PI__L TA AN31 |vCCl 065 = VCCPNAND7|_AML2
VCCSATAPLL1 31 mA (if GPICOR7 is |ow) v 0O voconanoe| avia B
- VCCSATAPLL2| AKL 68:63,02,58,54,52,51,59,42 7 PP3V3_S0 Z
Bz ey PP3V3 S5 PP1V05_S0 REBRESREE 357 mA (voz3_3[1-14] total) Loass vesssi | VOCPNANDS AL
PERETEEETE 163 mA SO, 65 mA S3-S5 P18 |vocsuss_3_2o BT AT 20 T PP3V3_S0
! —— - 72 71 58 24 23 21 16 12 7.6 _PPLV8_ SO 3772 1°37%40145° 48" 47
(VCCSUS3_3[ 1-32] total ) we |voosuss_3_30 Voo ooL_AR2 g 3062 mA (VCOI ([ 1-56] total) e e A (VOOVRM 4] Total) P voores_3_1| awe 85 mA SO, 22 mA Mon AREanay
W20 |VCCSus3_3_31 PP1V8_S0 67 12 16 21 23 24 58 71 72 87 VCCME3_3_2| AMD
w2 |vcesus3_ 3 32 VCOVRWE|_AT20 [ 164 mA (VCOVRM 1-4] total) 2 [PP1VO5_SO_PCH VCCAPLL _FDI — | vcoveEs 3 3| APl
68,63,62.59 59,57 51,59 18 31 _PP3V3_S0 0 5 m (if GPIQ27 is |ow |_mo18 |vecroi Pl E VCCME3_3_4| AP9
BERABBBEE 357 mA 15 e 3 5 veal oLo|_AH19 GPl Q27 | HDA_SYNC | VccVRM | PLLs 212018 3735 13 32 39 3,0 PPLVO5_SO
(VCC3_3[1-14] total) 16 |VOC3 3.6 Q) < vco ol Ao 3062 mA (VCCl J 1-56] total) L_aws veoa
vie lvocs 3 7~ |<T: vea o1z|_aFz2 1 (IPU | O (I PD) 1.8V Fl oat
@ 7 BNeoow v 1 (IPY | 1 1.5V Fl oat
O vcal 015 _AF19 0 X 1. 05V 1.05Vv _—
O
VCCl O16|_AH20 X .
Voo oL7|_ABie Note: 1.5V option consunes nore current than 1.8V
VCCl O18|_AB20 PLLs = VccAd k, VccSATAPLL, VccAPLLEXP & VccFDI PLL
VCCl O19_AB22
=55 4 8 1 3 EPLV0S SO Ve ceoaee
<1m at1g v cruioL % PP1V05_S0 87,09 4209 457 od8 20 21 25
V_CPU_I 2 8 VCOMEL3[_AA34 1849 mA SO, 700 mA M on
VCCMEL4|_Y34 (VCCME[ 1-16] total)
V(XINE15JL¢Y
VCCMEL6l _AA35 |
R 3] PP3V3_S0 Liveri £y S0 okay A
2 mA S0-S5, ~6 uA G3 a2 |vecrre g é veosusho 130 | 6 M\ SO, < 1 mA S3-S5 3403345 97 a0 50 5T 62 5 SYNC MVASTER=K1/ REF SYNC DATE=06/ 15/ 2009
i
PCH Power
d} Appl e I nc. SCH NUM>
° <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED }-EREI N IS THE
P 'Rl ETARY PROPERTY OF APPL| COVPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 22 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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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

ADS1

AT8

ADAT

AT12

ANB

AT13

ANB

AKAS

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

AWHO

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

SYNC MASTER=K1/7 REF SYNC

TTTLE

PCH Grounds

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORVATI ON OONTA NED HEREI N | S THE
THE POSESSOR AGREES TO THE FOLLOW NG

RI ETARY PROPERTY OF APPLE COVPUTER, | NC.

TO MAINTAI N THI' S DOCUMENT | N CONFI DENCE
NOT TO REPRODUCE OR COPY I T
NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED
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8 7 6

5

4 3

PCH VCCCORE BYPASS

85 83 73
20 1001a°57°3 31 _PP3V3_S5

Current

e Y PP5V._Sb PCH V5REF_SUS Filter & Fol | ower
1 mA SO-S5 (PCH Ref erence for 5V Tol erance on USB)
2
R4 o2 Z D2400
patlls "TRE BaTagon x o
402
PP5V S5 PCH VS5REFSUS .,
HRERR : 1 mA SO-S5
D C24109 1 PLACEiNEA\ﬁgUlé%_.%\ém 2.54MV
0 ——
i
5 iy 7_PP3V3_S0
siolys " PPBV SO PCH V5REF Filter & Fol | over
1 m (PCH Ref erence for 5V Tol erance on PCl)
2
R241%JO. NC%Z D2400
% \T54DW X- G
Wpp Brled 163 mA S
4021 65 MA S
PP5V SO PCH VS5REF 2
- : 1 m
C241%?:_ 1| pLace NeAR2UYED0. Rio: 2. 54mM
yfm—
2
i

6969 6:
25°24

a7°a8"az
BRHUBBIS

00,0975, %0,%4,,%,% ©©_PP3V3 S0

47788 47°40 37 31 38%28757 8o

PCH VCCAPLLEXP Fil ter
(PCH PCle PLL PWR)

PP1VO5_S0 PCH VCCAPLL_EXP

21

é/\F: C2311 not

82

AGE=T.

T
41
F

&

02

RIACEiNEAR=U1800. BJ24: 2. 54MM

Jsg:H—\

Tt

PCH VCCFDI PLL Fil ter
(PCH FDI PLL PWR)

PP1VO5_S0 PCH VOCAPLL FDI

NECK W DT H= OM T W C2413 not
A VacE. NEAR-UlBOO BJ18: 2. 5amv |1 C2F415
g

PCH VCCSATAPLL Fil ter
(PCH SATA PLL PWR)

2 PP1VO5 SO PCH VCCAPLL_SATA

VOLTAGE=

BB: C2417 reroved fro
NO STUFF

417
1UF

i['ﬁ%x

BB: C2419 renoved fro
NO STUFF
BUACE. NEAR=ULB00. APS1: 2. 5amv |1 C2419

%ﬁ/
5™

I 05¥LACE NEAR=U1800. AK1: 2. 54MM

PCH VCCACLK Filter
(PCH M sc PLL PWR)

2 PP1VO5_SO PCH VCCA CLK

=1,

.||—N|

nunbers from | bex Peak EDS Spec Update rev 0.71, doc #386904 (Table 8-3).

31 27 23 21 _20_1i

Pre-

PCH VCCRTC BYPASS
(PCH RTC 3.3V PWR)

PLACE, MEARTIBE00, 1% 205 WM 1

PCH VCCSUS3_3 BYPASS
(PCH SUSPEND PClI 3.3V PWR)

PP3V3_S5
PLACE_NEAR=U1800. P18: 2. 54MVIJi C2425

1

—
B

PCH VCCOME3_3 BYPASS
(PCH ME 3.3V PWR)

35,554,715, #_PP3V3_ SO
5t a80adoade
PLACE_NEAR=U1800. AVB: 2. 54wm |1 C2430

34

PCH CORE/ VCC3_3 BYPASS
(PCH M SC 3.3V PWR)

83 87 85 84 83 80 73 73

PLACE_NEAR=U1800. V15: 2. 54w |1 C24 35

PCH VCC3_3 BYPASS
L(PCH PCI 3.3V PWR)

g2 752 00 32 0 72 2 oo
47 As 42340 3703§930 2 27 25 PP3V3 SO

in DG or CRB

PCH VCC3_3 BYPASS
(PCH SATA 3.3V PWR)

88 87 85 84 83 372 ]

3 63 58

89
88 8 8185885
39, 18:99,5,505%08,41 £_PP3V3_S0

in DG or CRB

PLACE_NEAR=U1800. AD13: 2. 54w |1 C2437

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

Tom DG 4% pPava_so
som G
PLACE_NEAR=UL800. AN3S: 2. 54w |1 C2438

5818381 8 aaga

PCH VCC3_3 BYPASS
(PCH CLK/ HVCMOS 3. 3V PWR)

S
Tom BG %.8.% % pp3va3_so
EOM 2% it b
Gasngno
B
PLACE_NEAR=U1800. AB34: 2. 54M |1 C2/14U%9
9
2 28\/’
oy

Silicon Mbile Estinates.

PLACE_NEAR=U1800. AD38: 2. 54

PCH VCCPNAND BYPASS
(PCH NAND 1.8V/ 3.3V PWR)

PN = - V- M eI~ w2 s e s o PPLVE_SO
2 mA SO-S5 /
6 UA G3 PLACE_NEAR=U1800. A12: 2. 54MM PLACE_NEAR=U1800. AK13: 2. 54w |1 C2440
C24201 1C2421 |1 C2422 oA UF
1}25 =0 1UF __Ef() JLUF 2 %}{
TR TR i
e a TH

PCH VCCSUSHDA BYPASS
(PCH HD Audi o 3.3V/ 1.5V PWR)

0250243251800 361709 Sz PP3V3_S0
#

2748408310 3808t 8
PLACE_NEAR=U1800. L30: 2. 54Mv |1
2

spee
%CQ

f— o/1UF:
- 2 i <
T 202
° PCH V_CPU_| O BYPASS
= = (PCH 1 .1V/1.05V CPU I/ O PWR)
0 o PCH USBIVOCSUSS. 3 BYPASS 2 200,440 45 g7ydo,7 3,-EPLVOS_SO
3- S5 @ (PCH SUSPEND USB 3. 3V PWR)
PP3V3 S5 PLACE_NEAR=U1800. AT18: 2. 54|\IN| PLACE_NEAR=U1800. AT18: 2. 54MM
o7 o234 72?352.753 % C2 1 C24U?:1 1 C24L}f_)=2
> I PLACE_NEAR=U1800. U23: 2. 54MM ng ; Zgg} ] Zgg}
PLACE_NEAR=U1800. A26: 2. 54MM |1 g:Z 42 26 |1 g:214U%7 T %85 %85
5 == 0]
2 g\g 2 Z}fg\g’) PLACE_NEAR=U1800. AT18: 2. 54MM 1

PCH VCCI O BYPASS
(PCH DM 1. 05V PWR)

PP1V0O5_S0
PLACE_NEAR=U1800. AT16: 2. 54Mv|l C2455

21 20,18 17 15 13 12 10 7 & .
86 73'70 40 28 25

PCH VCCLAN BYPASS
(PCH 1.05V LAN Core PVR) 62
G\ID —
_ L 3460 " PCH VCCl O BYPASS
PLACE_NEAR=U1800. AF23: 2. 54MM ég': (PC." PCIE 1. 05V PVR)
2 gi;é\ﬁ 2 a0ggs g7 4e g dio) g, ELVOS SO
< PLACE_NEAR=U1800. AN20: 2. 54MM
CZfO%('g 1 1 C2491 1 C2492 1 C2493 1 %3':494
PCH VCOME BYPASS U :_ - - —
(PCH 1. 05V ME Core PWR) Gé%‘gz %5‘/ %5‘/ %5‘/ 2 -g;\ﬁ,
21 20,30 41,45, 4740 3,2 PLV05_SO
PLACE_NEAR=U1800. ;A D4 ) PLACE NEAR=U1800. AN20: 2. 54MM
PLACE_NEAR=U1800. V39: 2. 54MM ELRC@E%EA&:Ulﬁ@"RCéE%EA&:a‘I‘ 0. AN20: 2. 54MM =
C2465 C2466 1 C2467 1 1C2468 469
7 %, 0/ _: - 1&3’; o 1&3’;
X5R- gg%%/w—lr X5R- gg X5R- gg 2 S%EEM 2 S%EEM

PLACE_NEAR=U1800. AD38: 2. 54MM
PLACE_NEAR=U1800. V39: 2. 54MV =
PLACE_NEAR=U1800. AD38: 2. 54\MM

21 20 18 17 15 13 12 107 §
4 33

45 2120 30,17 15 33,12 10.7 §
6023782424 %

PLACE_NEAR=UL800. AF32: 2. 54M\/|Ji ?8':47 5

21 20,38 17,15 13 12 107 5 _PPLVOS_SO

(PCH 1. 05V CORE PWR)
PP1V05_S0

86 73'70 40 2625 2

PLACE_NEAR=UL800. AB24: 2. 54MM
Cc24

701 1C2471
e
6
S T g
PLACEiNEAR=U1800. AB24: 2. 54MM D

PCH VCCl O BYPASS
(PCH CLK 1. 05V PWR)

PP1V05_S0

1 C2476 ' ¢
0%y T, éxl T, 89%
—F%&M % 2 g

PLACE NEAR-L1R00. (423 81 580Mycs. 2. s |

PCH VCCI O BYPASS
(PCH USB 1. 05V PWR)

73'70 40 26" 25

PLACE_NEAR=U1800. V24: 2. 54MM C2480

I %é%/

PCH VCCl O BYPASS
(PCH SATA 1.05V PWR)

PP1V0O5_S0
PLACE_NEAR=U1800. ABL9: 2. 54Mv|l 12485

T

20,1817 15 1312 10 7 &
73'70°40 2625 24

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

PCH Non- GFX Decoupl i ng

CS Appl e Inc. <SCH_NUM-| D
® <E4LABEL>
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8 7 6 5 4 3 1
3x 330uF 6 nOhm (2 stuffed), 3x 22uF 0603, 16x 1uF 0402
PLACEMENT_NOTE ( C2500- C2506) :
w023 7o PPVCORE S0_GPX Pl ace on bottom side of ULO0O.
1C2500 ([1C2501 |1C2502 1 Ji
=t N ﬁ:%O%(F)S * %0%96
T bt Tl Tl P R [T e D
PLACEMENT_NOTE ( C2524- C2539) : J—-
lPI ace on bottom side of UL00O.
1C2524 1C5'§25 __1C5'§26 __1C5'§27__1C5'§28 _iC&E’)ZQ __1C5'§30 __1C2'§31__1C5'§32 __1C5'§33 __1C2'§34 __1C2'§35__1C2'§36 __1C2'§37 _1C2F538 JiCé'§39
T w OTH THE T OTE OTE OTE OTER OTE OTE OTE OTHE T OTEH T T
402 402 402 402 402 402 402 402 402 402 402 402 402 402 402

VCAP2 ( CPU BSC Package) DECOUPLI NG

5x 1uF

0402

PLACEMENT_NOTE ( C2510- C2514) :

PPVCORE_SO0_CPU_VCAP2

| Pl ace on

13 7

bott om si de of U1000.

1C2511 |1 C2512 |1 C2513 JiC2514
— — 1 — Vs
~ 1% ~ 1% — 1% — 1%
X35 X35 X35 T%SS*

Desi gn recomendations from Cal pella Snall Form Factor

Form F actor Schematic Check List

Design Guide Rev 1.5 (doc #407364) table 2-34 and Cal pella Snall

PCH VCCADAC Fil ter
(PCH DAC PLL PWR)

PP3V3_S0_PCH VCCA DAC 2
69 M

PLACE_NEAR=U1800. AE50: 2. 54MM

L2550
180- GAMF I. 5A

55,5, 1,50 10 PP3VE_ S0 R2550
RE820884Y 5o ma 129 PP3V3 SO POH VOCA DAC F 1YY L2 '
N@_{‘\/\QDTH= .2
% . 69 m 0603 AGER33V
MEDE VOLTAGS 313V C25501 1C25 1 1 C2552 PLACE NEAR=UL800. AES0: 2. 54MM
40 10UF —L 0. 1UF - 0. 01UF
20% —— 10% — 209%
WTTH T
8 %
PLACE_NEAR=U1800. AE50: 2. 54MM
PLACE_NEAR=UL800. AES50: 2. 54MI_L
PCH VCCADPLLA Filter
L2560 (PCH DPLLA PVWR)
2120 43 17 13 33 32 30 1.0 PPLVO5_S0 R2§60 10UH 0. I2A- 0. 360HM PP1VO5 SO _PCH VOCADPLLA .
TR EE 137 M 1 PP1VO5 SO PCH VCCADPLLA F 1 68 mMA
o VREER WETFES: 5% 68 M 0603 "ﬂo“%%&“"
i ACEET OV C2561 PLACE_NEAR=U1800. BB51: 2. 54MVI
220UF
20%
ZAR‘_\I{ 2
85T 402

87 72 71 58 23 21 16 12

PCH VCCADPLLB Fil ter
(PCH DPLLB PWR)

PF’lVOSSOPCH VCCADPLLB 2
it aiy °om

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

1UF
2202L0||;ﬂ 0%,
2.5V 2 2 &
POLY- TANT 5M
CASE- B2- SML

PLACE_NEAR=U1800. BD51: 2. 54MM

PCH VCCTX_LVDS Filter

PLACE_NEAR=U1800. AP43: 2. 54MM
(PCH LVDS TX PWR)

L2570
. PP1V8_S0 0. 1UH PP1V8 SO _PCH VCCTX_LVDS =

R -
59 mA L s Al RER W ETHE. 2 59 mA
C25701 1 C2571 |1 C2572 PLACE_NEAR=UL800. AP43: 2. 54MM

2208 - L' 01UF O1UF
X5R 42 2 g\n g\n
0

PLACE_NEAR=U1800. AP43: 2. 54MM
PLACE_NEAR=U1800. AP43: 2. 54

Desi gn reconmendations from Cal pel |l a Desi gn Guide Rev 1.5 (doc #398905) Section 3.25.3 tables 161 and 162

Current nunbers from | bex Peak EDS Spec Update rev 0.71,

doc #386904 (Table 8-3). Pre-Silicon Mbile Estinmates.

Rev 1.1 (doc #395914) table 3.26.
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Cal pel |l a

Pr ocessor

m ni  XDP

21 20 1817 15 13 12 10 7 5 _PP1VO5 S0
od775%8°48%28%4 o
XDP_CPU_BPM CRI TI CAL XDP
RP2600 oM T 1R2615
o1 10 XDP_BPM L<0> 1 8 32600
91 10 XDP_BPM L<1> 2 0 7 LTH- 030- 01- G- D- NOPEGS 1/15w
ooy XDP_BPM L<2> 5| g 6 F-ST-SM it
o 10 y—XDP_BPM L<3> 4 SMLA 5 2 [5 ol
o1 10y XDP_PREQ L OBSEN AQ 100l s OBSEN 0 CPU_CFG<8> ame o
XDP. c%% (1:FG o1 10 y—XDP_PRDY_ L OBSFN A1 =100l o OBSEN C1 CPU_CFG<9> ame
8 7
O O
oo CPU_CFG<12> 4 s XDP_OBSDATA_A<0> CBSDATA_AQ =100l oo OBSDATA (0 CPU_CFG<0> ame
o1 o [T CPU_CFG<13> 3 0 i XDP_OBSDATA A<1> OBSDATA_A1 G2 0 0 OBSDATA_C1 CPU_CFG<1> amo o
oo CPU CFGS14> 2| oy 7 14 15 ol
womCPU CFGe15> 1| M s XDP_OBSDATA A<2> OBSDATA_A2 = 10015 s OBSDATA_C2 CPU CFG<2> ams =
= XDP_OBSDATA_A<3> OBRSDATA_A3 20 0l OBSDATA C3 CPU_CFG<3> ame e o
PLACEMENT_NOTE=PIl ace R2501 close to R2500 to nininm ze stubs. = 0 i 19 T v =
oo oy CPU_CFG<17> OBSEN B0 =022 10 0l gt OBSEN DO CPU_CFG<10> ame =
1o (TR CPU CFG<16> OBSEN B1 =210 01X o OBSEN D1 CPU CFG<11> ame o
26 25
O O
o1 10 my—XDP_BPM L<4> OBSDATA_BQ =210 017 gut OBSDATA_DO CPU_CFG<4> ame =
o1 10 (TR XDP_BPM L<5> OBSDATA_B1 o=—C2 10 02 o= OBSDATA_D1 CPU_CFG<5> ame
32 31
O O
XDP o1 10 (TR XDP_BPM L<6> OBSDATA_B2 S 00 33 e OBSDATA_D2 CPU_CFG<6> ame
91 1 XDP_BPM L<7> OBSDATA_B3 G——2° 35 o OBSDATA_D3 CPU_CFG<7> £
R2610 T = e [0 ** = o
o1 20 10 [T CPU_PWRGD 1 AN 2 XDP_PVWRGD PWRGD HOOKO - 40 |5 o2 - | TPCIL K/ HOOK4 FSB_CLK133M | TP_P I o o XDP
1% 45 25 18 ¢oom—PM_PVWRBTN L HOOK1 -2 1o o4t - | TPCL K#/ HOOKS FSB_CLK133M | TP_N am o o
B VCC_0BS_AB a5 ol VCC_0BS_CD R2611
o 10 TR XDP_ CPUPWRGD HOOK?2 -0 15 o4 - RESET#/ HOOK6 o XDP_CPURST_L 1 2 FSB CPURST L 10 01
TP_XDP_HOOK3 HOOK3 -8 15 o4 - DB XDP_DBRESET_L 10 25 27 01 1w PLACE_NEAR:UlOE;g. N70: 1. 00OMM
S0 1o o428 NOTE: XDP_DBRESET_L nust be pulled-up to 3.3V. MLF
63 a8 47 42 32 30 28 26 23 17 CPH—SVBUS_PCH DATA SDA 21001 o= DO XDP_TDO 2 01
63 45 47 12 52 30 20 20 g3 oy SVBUS PCH CLK sSaL -t loolE o TRSTn XDP_TRST L oD o %
TCK1 che P 55 - DI XDP_TDI 25 91
o1 10 @ XDP_TCK TCKO " 00l o VG XDP_TMS oD o %
CL Pl X XDP_PRESENT#
XDP_NORMAL &XDP_CPU c 6)6D(|)3 8601
1 1
TA DI R2690 XDP TDI 0. 15"'0:/0__ 51650852 p— 9-01UF PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI Tl CAL BOM CPTI ON
10 T} J G CPU 1 2 25 91 1gv 5 5 1gv
3B 3B 51650852 | 1 | CONN, PLUG B2B, 60P, 0. 5MM NCPEG 32600 CRITI CAL XDP_CONN_CPU
XDP_TDO 5 o J_
0
JTAG GVCH TDI 1 2
I T % e 2 PP3V3_ SO
XDP_NORMAL&XDP_GMCH 5% LR rE e bl
Rzggz NE-LF CRI Tl CAL
0 I JTAG GVCH TDO LAAA2 XDP_CONN_PCH
176w J2650
Ve LF DF40C- 60DS- 0. 4V
F- ST- SM HF
1 00 2
TP_XDPPCH OBSFN_A<0> OBSEN_AQ =10 0 o= OBSEN_C0O | SOATE CPU MVEM L Ty 20 2 PCH GPI O28
TP_XDPPCH OBSFN A<1> OBSEN A1 —— 10 0" o= OBSEN C1 SMC |G THROTTLE L am 0 5 45 PCH GPI Q0
7 8
O O
PCH OCO# 19 PCH GPI 69 OBSDATA_AQ =10 00 gump OBSDATA_COD FW CLKREQ L am o PCH GPI O20
PCH OCl# 35 19 @ USB HUB SOFT_RESET L OBSDATA_A1 10 02 oup OBSDATA_C1 AP_CLKREQ L amy e PCH GPI 018
13 14
O O
PCH OC2# 19 PCH GPI (41 OBSDATA_A2 =210 01 oup OBSDATA_C2 SATARDRVR _A_EN am ey« PCH GPI O21
PCH OC3# 1 o—PCH GPI 042 OBSDATA_A3 o——"10 05 oup OBSDATA_C3 SATARDRVR B_EN am - PCH GPI 019
19 20
TP_XDPPCH OBSFN_B<0> OBSEN BO S gg 22 et OBSEN DO TP_XDPPCH OBSFN_D<0>
TP_XDPPCH OBSFN B<1> OBSEN B1 o=—2210 012 omp OBSEN D1 TP_XDPPCH OBSFN D<1>
25 26
O O
PCH OCA# 19 PCH_GPI 043 OBSDATA_BQO =210 012 o oBS| - RD_RESET 20 34 PCH GPI 36
PCH OC5# 1 r—PCH GPI OO OBSDATA_B1 o=—2210 0130 qup OBSDATA_D1 JTAG GMUX TCK am o & PCH GPI G387
31 32
O O
PCH OC6# 46 19 PCH GPI O10 OBSDATA_B2 ——110 0 omp OBSDATA_D2 AUD | PHS SWTCH EN 20 6 PCH GPI O16
PCH OC7# 1 r—PM LATRI GGER L OBSDATA_B3 o——2210 013 oup OBSDATA_D3 ME_TEMP _ALERT L am - PCH GPI 49
37 38
87 73 45 27 (TR ALL_SYS_PWRGD PWRGD HOOKO - 39 g g 40 - | TPCIL K/ HOOK4 TP_XDPPCH HOOK4
45 25 10 _PM_PWRBTN L HOOK] - 415 o022 - | TPCL K#/ HOOKS TP_XDPPCH HOOKS
VCC_0OBS_AB 4315 o124 VCC_0OBS_CD
TP_XDPPCH HOOK2 HOOK2 >0 01 o= RESET#/ HOOK6 XDPPCH PLTRST L am e 1K series R on PCH Support Page
TP_XDPPCH HOOK3 HOOK3 ool o DBR#/ HOOK7 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=——10 012 o DO JTAG PCH T am
62 40 47 42 22 30 2 20 33 17 _SVBUS_PCH CLK sa W] B T E TRSTn TP_XDPPCH TRST L
TCK1 el o 56 - DI JTAG PCH TDI o v
v ¢om JTAG PCH TCK TCKO 100122 VS JTAG PCH TV o v
O O

518S

o

77

XDP_PRESENT#

SYNC MASTER=K1/7 REF SYNC

DATE=06/ 15/ 200

oL

eXt ended Debug Port
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®
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L27OO PLA( %i NO VI A
72,09,08 03 62 50.51.52 51 0 PP3V3_SO FERR-120- OHV 1. 5A TPl ?ﬁéﬁﬁc? ReARbuzzp0 5 pem. PLACE_NEAR=UZE0R 2B 2700. 20: 2 mm
W G L . 1 2 PP3V3 SO CK505 F ) U2700. 17: 2 nm
0402 Négcv\éoncg 3
C2700 1 C2705 |1 C2 06 1 C2707 |+ C2708 [+ C2709
10UF — g 1UF~ L0, Lo 1uF g auF L g 1UF
2% — 10% —_ % — 10% —— 10% — 10%
6.V2—|7 21V 21V 21V 21V 21V
X5R X5R X5R X5R X5R X5R
603 402 402 402 402 402
L2710
2 20 s047 0 1042 107 s _PPIVO5_SO FERR- 120- OHM 1. 5A PLACR R AR 70, T8 o A
L | 1 2 PP1VO5 SO CK505 F . PLACE” NEAREU2700. 18: 2 nm
0402 M NERENR-W BHES: 5 m
VELTAGET OV 071 0 1| 1 C2715 |: C2716
10UF - ¢’
20% -T— 1 /n 1
6. SV 2—|7 2 16V —F 18v
X5R X5R
603 402 402
oA -
PLACE NEAR=Y2730.1:2 nmno Vi A~ 14, 31818 piace NEAR=Y2730.2:2 nm NO_VI A 3?| w| < & |5 F\'Oszgi :EEEQEI\S/H’ZJI gc:_isl nggluzii |105iMl'_§l Bgl_(RsPV\RGD rising edge.
ur °c N I Re Al other output frelquenci es are fixed.
2zl "t | ograt TR
53%2 - o 9 S 888 ¢LPR 2 K14P3M REECLK - PCH REFCLK 14. 31818Mz
oz 05" g 8 CRI TI CAL usgl & TP B Unused 48Mz
. + L SLl{% ?706 P22  FSB CLKI33M PCH N g 1ros
R271%9< CK505_CLKIAPSM XIN o 28 [N P28 g  FSB CLKI3BM PCH Py > PCH BCLK 133MHz
1180 BYPASS=U2790: : 5 mm CK505_CLK14P3M X 27 {xUT CPUL* TP_CK505_CPULN
itz 2790 05 63 48 47 12 32 30 28 28 3 SMBUS PCH CLK 2_|sak cruil 2 TP_CK505_CPULP > Unused BCLK 133MHz
T | L5 oo o 5 22523020 5 oy SNBUS_PCH_DATA 1 lsonra sRe*bl4 g POE CLKIOOM PCH N o v oo
gy 27900 K505 _CKPRCD o 25 o Purcor pveome s PCI E_CLKI00M PCH P o > PCH DM / PCl e 100M-z
CPU WP_CLK EN L 2 27 EN L . SRCO*/ SATA* PCH CLK100M SATA N 17 03
3 v e e sroo/ SATAl 1 PCH_CLK100M SATA_P o > PCH SATA 100MHz
No internal pull. CK505 CLK27M
Must be strapped appropriately 2TMNSSHE g BOD9 SLBALM = " _
or connected to logic for MSS| 7 g TP_CK505_CLK27M SS GPU 27MHz O ocks (Si ngl e- Ended)
= Muxed Graphics inplenentations. DOT96* had PCH CLK96M DOT N :
g % 5 lg E DOT96 PCH CLK96M DOT_P 170 > PCH USB O ock 96MHz
(I)l (I)l (I)l | |
48 888 mgy
:1 g 199 =

SYNC MASTER=K1/ M.B SYNC DATE=06/23/ 200

" dock (CK505
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PCH RTC Cryst al

C2810
R2810 281
- o PCH_CLK32K_RTCX2 . 1,\/5(\://\/2 PCH_CLK32K_RTCX2_R 1|2
R281 1t Mggﬁw CRI TI CAL { &5,
M Y2810 Txne 402
Np% 32" 7g“§|§DE§NC 811
2 "T 12pF
1 2
v o PCH CLK32K RTCX1 : H
5%7 e
Zos"
PCH 25MHz Cryst al
R2g15 C%zlsplé
o PCH_CLK25M XTALOUT . 2 PCH CLK25M XTALOUT R . 12
DCl Mi g é%
R2816* Ty CRITI CAL oy
sl
v ib\évz 73 89 SM\/I‘:I' NC C%283]l56
 coyPCH_CLK25M XTALI N . 12
540\‘} =
M
Caesar |1 (ENET) 25MHz Cryst al
C2820
57PE
0 37 BCM5764_CLK25M XTALO R 112
éJA,
CRITICAL , T
Y2820 Dlii NC
3 B8O FxNC 2821
v v o BOVE764_CLK25M XTALI T fi;ﬁf

Et her net WAKE# | sol ati on

PP3V3_ENET R
Q830 X830
SSMBK15FV EM, L 5% ow
SOD- VESM HF M- LF
* 2402

33 18 6

PCH SO PWRGED

a5 31%%:°%:%%0"3 2671,% 87_PP3V3_S5

$258 5558, 050007159 4°_PP3V3_ SO
e EES bR R
R2850* 1 C2850
10K o UF
5%
1/ 16W 2 }5\,,
Vab2, 402
o 72 45 25 ry—ALL_SYS PWRGD 1 5 MC74VHCLG08
Reeol U2850%__PM PCH PWRGD 1
o m—CPUL MVP_PGOOD 1 2 CPUI WP_PGOOD R 2
BY 3
il
402

PCH Reset

g3

znar

SO

1
2

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

R2881 — LPCPLUS RESET L o 27 47 67 on
33 = D
w0327 19 PLT RESET L 2 L PCPL RESET L 6 27 47 87 94
m WE,BKSI:?IRLE 1’\é¥\, . ?P US_RES| o
178w
os" R2883
1,\23\/2 SMC_LRESET L o
1 51/§W
R2§82 os"
1 2 ENET_RESET L
’\/5%\, oD *
1
oot R2888
1 > AP _RESET L “
’\/5}%\/ oD
R2871  MbF
1,\/2/\12 PCA9557D RESET_L o =
51@}4\/ XDP
o5 R2889
1,\}\5\12 XDPPCH PLTRST_L oD =
1 51/§W
R2§87 os"
1 2 RESET_L 27 87
R
_12'\4\/ = GMUX RESET_L oo 27 o7
41
R2§93
L 2 BKLT PLT_RST L
wy @D =
1 51/§W
hob"
— PLT RESET L @D
Series Ris R4283
09,98,03,63,59 31,5251, 59 29 PP3V3_S0
TR AR Buf f er ed
1 R2§84
L 2 SDCARD PLT_RST_L
wy @D -
2 1 S}/g\é\/
40
Cg.8189 o — PLT_RST BUF L oD w0 27
e =
céo‘zfz—lr VTT vol tage divider on CPU page
R2825
w10 gy LPC_CLK33M SMC R PLACE_NEAREULB00.N62 ,; 22 LPC CLK33M SMC o
N
WEF  R2826
. o LPC CLK33M LPCPLUS R PLACE NEAR-UIB00. P53, 22, 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 1A%5 2 LPC CLK33M GMUX oD
— B 5%
HEY  Rogog
»» oy PCH_CLK33M POl QUT PLACE_NEAREULE00. P48, 22 , p K33M PCI I N .
5%
16
PLACE_NEAR=U2700. 6 R2§24 ME' 5}9/
- 2 [y CK505_CLK27M 2o OK505 CLK27M 1 2 GPU_CLK27M o 7 w0 o
— NAKE_BASE=TRUE 5% =TRUE
16
BELDW

But t on

895

K
W
CLF

e £ PPOVS SO
XDP
R2§96
20 10 oy XDP_DBRESET_ L1, 2
i
40,

PM SYSRST_L Va:im SELRY

oM T
1(I)?2897

?;"mw
SR
2

~

S| LK_PART=SYS RESET

SYNC MASTER=K1/7 REF

TTTLE

SYNC DATE=06/15/200

Chi pset Support
T TEE—
(5, opreine. [ CHIW]D
® <E4LABEL>
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5

4

3

2

Page Not es

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

- =12C_SCD 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:
102910 [+ C2911 |+ C2912 |2 C2913 [+ C2914 [:C2915 |2 C2916 |1 C2917 |1 C2918 |+ C2919 |:C2920 |+ C2921 |1 C2922 |+ C2923
=0 I g 1UF g 1UF -0 1TUF 0 1UF L0 1UF ——0 1UF —_—0 1UF ——0 1UF ——0 1UF ——0 1UF ——0 TUF -0 TUF —— 0 TUF
o s0 v a5 390 28 T8 T8 T T8 T& T g, & T8 & T TE T&
- 402 402 402 402 402 402 402 402 402 402 402 402 402
Signal aliases required by this page: 1 C210L%:00 1 C210L%:01
P O P
2 X5R 2 X5R £
BOM options provided by this page: 603 603 2 PPOV75 S3 MEM VREFDO A =
‘l‘ t C2930 1 C2931
—— 2. 2uF —— 0. 1UF
— 20% —— 20%
, 63V , 1oV
CERM Cerv
402-LF 402
J—- 1 SVREFDG V55
= O
S| vss DA =MEM A DQ<4> @
KEY 74 - 5 =|
02 11 (TR A CKE<0> O CRED TRETG = MEM A CKE<1> am e e 2B _Em 2 xg: 2 o DO CRI Tl CAL DB MEM A DQ<5> e 3
= o VDD VDD 5 9B = s o DQL VS% NEM A DOS. <05
NC%—O N J2900 A5 MEM A A<15> amn —to vss ngooooso o Ve:im SRR
2 u T A BA<2> 910BA2 ERrTHB Aldg] 80 MEM A A<14> amn 52 20 11 [g)—NEM A DVEO> o D\ e DQS0G MEM A DQS P<0> o
82 13 - RT-
o VPD Qg VDD o Vss VSS i
o u I A A<12> o AL2/ BO < p o Alol MEM A A<11> am 2B =MEM A DO<2> 15 | J oo ] oo =MEM A DO<6> ao
02 11 (TR A _A<9> 0 A9 Ao 86 MEM A A<7> am e 2B =MEM A DQ<3> 17 o DB ' % DY o =MEM A DQ<7> >
o VoD ' vobo | 88 19 | 5 vss §H VSS o
2 u O A _A<8> 0 A8 o] A8 90 MEM A A<6> ame e 20 By =NEM A DO<8> 211 5 D8 4 D2, =MEM A DO<12> o>
0 A A<5> A5 g Al 92 MEM A A<4> 1o 2 —MEM A DO<9> FEX D13 =MEM A DQ<13>
[ 0 b O < < °] @ (e o
o VPD J VDo | 94 25 | 5 vss s VSS i
02 11 (TR A _A<3> o A3 g o 96 MEM A A<2> am e e 2B =MEM A DQS N<1> 27 o DRs1* 8\"1 DML =MEM A Divk1> am =
02 11 (TR A A<1> o AL , O igo MEM A _A<O> am e 2B =MEM A DQS P<1> z‘i o D51 m RESET* o MEM RESET L am o
o VPD VDD o Vss VSS i
92 11 [T A CLK P<0> o CKO CKlO 102 MEM A CLK P<1> am s 2T =MEM A DQ<10> 33 o DQLO g DQIAC =MVEM A DQ<14> ao
o2 11 [TR> A CLK N<O> o CKo* CK1* 104 MEM A CLK N<1> am e 2B =MEM A DQ<11> 35 o DLl DQL5( =MEM A DQ<15> &
o VoD VDD | 106 3715 vss VSS o
02 11 (TR A _A<10> 0 AL0/ AP BALG 108 MEM A BA<1> am e o 29 B =MEM A DQ<16> 39 o DQL6 DR0g =MEM A DQ<20> &
o2 1 [T A BA<O> o BAO RAS* & 110 MEM A RAS L Yan EHED 2B =MEM A DQ<17> 41 o D17 D1 =MEM A DQ<21> ao >
o VPD VDD | 112 43 | 5 vss VSS i
o2 1 [T A VE L o VE* S0* & 114 MEM A CS L<0> am e e 2B =MEM A DQS N<2> 45 o DQs2* DMV2 Gy =MEM A DiVk2> am =
2 u T ACAS L o CAS* T0n | 116 MEM A QDT<0> am e e 2@y =MEM A DOS P<2> 47 | 5 DQs2 VSS o
o VDD VDD | 118 49 | 5 vss DR2¢ =MEM A DQ<22> ao
02 11 (TR A A<13> o A3 wTig 120 MEM A ODT<1> am e e 29 B =MEM A DQ<18> 51 o D18 D@30 =MEM A DQ<23> &
2 u I ACS L<1> o S1* Nco__lgz,\,c 2@y =MEM A DO<19> 53 | 5 oQie Vss o
o VPD VDD | 124 S5 15 vss DQR8 o, =MEM A DQ<28> ao >
= 7 =
NC3E L o TEST VREFCAG, | 126 9By =MEM A DO<24> :g o D4 D@9 MEM A DQ<29> ao >
vss \Y 29 B
o 55 o] 128 =MEM A DQ<25> o D@5 VSS i
2By =MEM A DO<32> o D82 DQB6 | 130 =MEM A DQ<36> ao 6115 vss DQS3* =MEM A DQS N<3> &
20 @y =MEM A DO<33> o D83 DQ@B7 | 132 MEM A DQ<37> P R 20 [TM)—=MEM A DMk3> 63 | 5 DvB DQS3 0 =MEM A DQS P<3> o
o Vss VSS | 134 85 | 5 vss VSS g
22 B> =MEM A DQS N<4> o DQsa* DMA (5, 136 =MEM A DiVk4> am e 2B =MEM A DQ<26> 67 o D@6 DQBOG =MEM A DQ<30> ve:m 3
29 B>—=MEM A DG5S P<d> o D4 VSS o 138 29 CBry—=MEM A DO<27> 69 o b7 DBl =MEM A DQ<31> o
o Vss D@B8 | 140 =MEM A DQ<38> ao 71165 vss VSS o
2B MEM A DQ<34> o DQB4 DRBIG 142 =MEM A DQ<39> D > REY
20 By =MEM A DO<35> o D®B5 VSS o| 144
o Vss DQU4g | 146 =MEM A DQ<44> ao 516- 0229
20 (B> MEM A DQ<40> o Do DQU5 Q. 148 =MEM A DQ<45> &
25T MEM A DQ<41> o D41 VsS o| 150
o Vss DQS5* o 152 =MEM A DQS N<5> &
20 MEM A DIVKS> DVE DQS5 154 =MEM A DQS P<5> 20 1
[ 8 vss vssg 156 o —
22 B> MEM A DQ<42> o D12 D46, 158 =MEM A DQ<46> &
29 B MEM A DQ<43> D3 D47 160 =MEM A DQ<47> &> >
8 vss vssg 162
22 B> MEM A DQ<48> o D18 DB20, 164 =MEM A DQ<52> &
208D MEM A DQ<49> D9 D53 166 =MEM A DO<53> D »
8 vss vssg 168
20 B> MEM A DQS N<6> o DQs6* DVB 170 =MEM A DIVK6> g 20
20 By =MEM A DQS P<6> o DQs6 vss o | 172
o Vss DBA | 174 =MEM A DQ<54> ao
22 B> MEM A DQ<50> o DBO DXB50 176 =MEM A DQ<55> ao > PPOV75 S3 MEM VREFCA A 32
2T MEM A_DQ<51> o DGB1 VSSo| L78
o Vss DO 180 =MEM A DQ<60> &
20 (B> MVEM A DQ<56> o DB6 DB1o| 182 =MEM A DO<61> ao > 1 C2935 1 C2936
o MEM A DO<57> & DQ57 vss o | 184 N — 2
pe:im o vss DasT* & 132 =MEM A DOS N<7> ey 2o 2 G 2 cerm
2 I MEM A DMVK7> DV7 DQS7 =MEM A DQS P<7> &> » 402-LF 402
8 vss vssg 190
20 @y =MEM A DOS58> o DB8 D®26 | 192 =MEM A DQ<62> ao l
28> MEM A DQ<59> o DB9 D30, 194 =MEM A DQ<63> a> > =
o Vss VSS | 196
MEM A SA<O> o SAO EVENT* 198 MEM EVENT A L oD 0 45 45
PP3V3_S0 © VDDSPD SDAG| 200 SMBUS_PCH_DATA QB 17 75 26 30 32 42 47 48 63 58 "Factory" (top) slot
MEM A SA<1> o SAL SCLo 202 SMBUS PCH CLK T & 25 26 30 32 42 47 48 63 88
o VT VITo | 204 PPOV75 SO DDRVTT 67303 67
1 1
1 C2940 R2940 R2941 I
10K 10K
-2 20F 10 19 516- 0229
20% 1/ 16W 1/ 16W SYNC MASTER=VASTER
A MR ME- LF SPD ADDR=0xAO0( WR) / OxA1( RD) O

402-LF

, 402

C} Appl e I nc.
®
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8 7 6 5 2 1
CPU CHANNEL A DQS 0 -> DOMM A DQS 0 CPUCHANNELBD@O->D|NMBD(§0
wxu MEMA DOB N<O> o0 = MEM A DB N<O> uizezmsoesoz s MEMB DOS N<O> oo - — M B _DQS N<O> 4, 2950 02
522028 MEM A DOS_P<0> THETEE T — MEM A DOS P<O> iz 20 5e 5250 o o MEM B DOS_P<0> PHEFEETRE — I\/EMB DOS_P<0> 4 2050 0
o2 20 20 1» MEM_A_DMVEO> —BASEETRE. —  VEM A_DMKO> 11 28 20 92 92 0 20 1 MEM B_DVKO> —PASEETROE. = VEM B_DMKO> 1129 20 92
1. MEM A _DO<7> VARE BASESTRIE — _\EM A _DQ<7> 20 o » MEM B_DQ<7> VARECBASESTRUE — —\VEM B _DQ<7> w0
s MEMA DO<6>  TRETEETRE —  =MEM A DO<6> w0 o n MEM B_DO<6> WKE BASESTROE — —\VEM B_DQ<6> 0
o 1: MEM A DO<5> _BASESTRE —  —MEM A DO<1> o, o 1: MEM B_DO<5> VRREBASESTROE —  —MEM B DQ<2> 4
wu MEMA DO4> PR RE = SMEMA DO<O> . o MEM B DQ<4> VRRE BASESTROE —  —MEM B DQ<d> o,
o 1 MEM_A_DQ<3> _BASESTROE = SVEM A DQ<2> o, e MEM B _DQ<3> VRREBASESTROE —  =MVEM B DQ<3> s
_— %mq% — =MEM A _DQ<3> 2 e n MEM B DO<2> - BASEETRE. —  —MEM B_DOQ<1> w0
o2 u MEM A DQ<1> _BASESTRE —  _\VEM A_DO<5> 20 o u MEM B DQ<1> VAREBASESTRUE —  —\VEM B_DO<5> w0
= MEMA DO0> — WREPSETRE — -MEM A DO4> o 1 MEM B_DO<0> VRRE BASESTROE = —MEM B_DOQ<0>
CPUCHANNELAD@l->D|NMAD(§l CPUCI—lANNELBD(§1->D|NMBD(§l
wu MEMA DQB Nel> oo - — A _DQS _N<1> 2u MEMB DO6 Nel1> o0 - — =MEM B DOS N<1>
s MEM A DOS P<1> PP ir — —NEMA DOS_P<1> s u MEM B DOS P<1> PR — =MEM B DOS P<i> o
o n MEM A _DME1> - BASESTRUE —  —MEM A DMVE1> 2 o u» MEM B DMc1> —BASESTROE. —  —MEM B_DK1> 30
oz 1 MEM A DO<15> VAREBASESTRUE — —\VEM A _DO<11> ., w2 n MEM B _DO<15> MAKEBASESTRUE  — —\MEM B DOQ<15> .,
o« u MEM A_DQ<14> _BASESTRUE —  —\EM A_DO<10> 26 w1 MEM B 14> VREBASEETRE = \EM B DQ<14> o
92 11 MWI:;BKSI: — =MEM A DQ<8> 28 02 11 MEM B DQ<13> — =TRE — -MEM B _DQ<13> 30
o 2 MEM A_DQ<12> _BASESTRE —  _\VEM_A_DO<9> 20 w1 MEM B DO<12>  WREBASESTRE = —\FM B DQ<8> w0
o MEM A DQ<11> BASESTRE —  _\EM A_DQ<15> wu MEM B DQ<11>  WAREBASETRE "= oVEM B DO<IL> o
2 1 MEM A_DO<10> " BASE= — =-MEM A DO<14> ., 2 12 MEM B_DO<10> _BASE= — =MEM B_DOQ<10>
e n MEM A DO<9> BASEETRE. — —MEM A DO<13> « » MEM B_DQ<9> VREBASESTRE —  —\VEM B_DO<12> .,
= MEMA DOB>  WREPOETRE — -MEM A DO<12> - %ﬂx — =MEM B DO<9>
CPU CHANNEL A DQS 2 -> DIMM A DQS 2 CPU CHANNEL B DQS 2 -> DIMM B DS 2
gznwmm — =MEM A DQS N<2> 4 sznwmm — =MEM B DOS N<2> ;,
s MEM A DO P<2> PP RE = =MEM A DOS P<2> o, s MEM B DOS P<2> PR — =MEM B DOS P<2> o
o u MEM A DM<2> - BASESTRUE —  —MVEM A _DMVK2> 2 » u MEM B _DM&2> —BASESTRUE. —  —MEM B_DMVK2> 30
= MEM A DO23>  HEWEETRE = SMVEM A DQ<23> . = MEM B DO<23>  WREFOETRE = SMEM B DO<23> o
0211 MEM A 22> _BASE= = M A 19> o2 1. MEM B 22>  WRREBASES = _MEMB 18>
o2 1n MEM A _DO<21> " BASE= — =MEM A DO<20> ., 2 1n MEM B_DO<21> _BASES — =MEM B_DQ<20>
o » MEM A_DQ<20> BASESTROE —  _\VEM A_DO<22> 5, v 1n MEM B DO<20>  WREBASEETRE "= —\EM B DQ<17> o,
2 u MEM A_DQ<19> BASESTROE —  —MVEM A DO<21> e MEM B DO<19>  MREBASESTRE = _\VEM B DO<19> .,
211 MEM A _DQ<18> _BASEETRE. —  —MEM A DO<18> o211 MEM B DO<18> _PASEETRE. —  =MEM B DQ<22> o,
wu MEMA DOc17>  THETEETTE — SMEMA DO<I7> o wu MEM B DO<17>  WAREBASETRE "= oVEM B DO<21>
w2 u MEM A_DOQ<16> a =;$ — =-MEM A DOQ<16> ., v MEM B 16> m=|$ — =MEM B DQ<16>
CPU CHANNEL A DOS 3 -> DIMM A DQS 3 CPU CHANNEL B DOS 3 -> DIMM B DQS 3
e 1n MEM A DQS N<3> _ — =MEM A D5 _N<3> ,, w1 MEM B DQS N<3> _ — =NEM B_DOS_N<3> ,,
o2 ljwméﬁ“w_m&n o nwmém&ﬁﬂn_m&m
o 11 MEM_A_DME3> _BASE= — -MEM A DMk3> 2 1. MEM B_DMk3> _BASES — =MEM B_DM<3> w0
= MEM A DOB1>  HEWEETRE = SVEM A DO<27> = MEM B DO<31>  WREFOETRE = SMEM B DO<27> s
02 11 NEMLA > _BASE= = M A 26> o2 11 NEM B > _BASE= = M B 26>
o2 11 MEM A_DO<29> " BASE= — =MEM A DO<25> ., o 1n MEM B_DQ<29> _BASE= — =-MEM B _DO<24> .,
 u MEM A_DQ<28> BASEETRE. — —MEM A_DOQ<24> »u NEM B _DO<28> _ WAREBASESTRE —  _\EM B _DO<30> 5
w2 u MEM A_DQ<27> BASESTROE —  —_MVEM A DO<31> 5, w1 MEM B DQ<27>  MREBASESTRE = _\VEM B _DO<28> .,
2 11 MEM A _DQ<26> _PASEETRE. —  =MEM A_DQ<30> 2 11 MEM B_DQ<26> _BASEETRE. —  —VEM B_DOQ<29> 5,
o u MEM A_DQ<25> BASEETRE—  _\VEM A_DO<28> v 1n MEM B DO<25>  WKEBASEETRE —  —\EM B DQ<31> o,
o u MEM A_DQ<24> a ='$ — =MEM A DQ<29> ., w2 u MEM B 24> mﬂx — =MEM B DQ<25>
CPUCI—lANNELADQs4->D|NMADQs4 CPU CHANNEL B DQS 4 -> DI NMBDQS4
gwMLMM — A DQS_N<4> w1 MEM B DOS N<4> — =MEM B DQS N<4> ,,
o 1 MEMLA_DOS_P<4> FTRE — —NEM A_DQS_P<4> ., oo 1n MEM B_DQS_P<4> VREBASEETRE — _\FM B DQS P<4> 4
w11 MEM A DVk4> TRE — -MEM A DMVK4> 2 w211 MEM B_DK4> —SASEE — =MEM B DM<4> w©
o MMWEB"SE TRE"— -MEM A_DO<33> o MEM B DQ<39>  WAKEBASEETROE "= oVEM B DO<35>
s MEM ADO<38>  VRCWOETRE = SMEM A DO<39> . o MEM B DO<38>  WREFOETRE — =MEM B DO<38>
0220 2 1w MEM A _DQ<37> TR — MEM A DOS37> s o220 20w MEM B DO<37> —ASETRE — MEM B DO<37> L s0w0
wu MEM A DO36> TR — =MEM A DO<38> o w1 MEM B DQ<36>  WREBASESTROE —  —\EM B DQ<32> 4
= MEM A DO35>  WREPOETRE — -MEM A DO<35> . o MEM B DO<35>  WREFOETRE — -MEM B DO<33>
o 1 %‘TM — =MEM A DQ<34> _,, 0211 MEM B DQ<34> _BASEETRE —  —VEM B DQ<39> 4,
2 11 MEM A_DO<33> —BASESTRE —  —\VEM A_DO<32> ., o MEM B DO<33>  VWEBASESTRUE — _\EM B DOQ<37> .,
« » MEM A_DQ<32> _BASEETRE —  —VEM A _DQ<36> o » MEM B_DQ<32> mﬂx — =MEM B DQ<36>
CPUCHANNELAD(§5->D|NMAD(§5 CPU CHANNEL B DQS 5 -> DIMV B DQS 5
e 1n MEM A DQS N<5> _ — =MEM A DQ5_N<5> ,, e 1n MEM B DQS N<5> _ — =NEM B_DOS_N<5> ,,
02 11 MEM A P<5> - =TRUE — M A P<5> . 2 11 MEM B P<5> | =TRUE — M B P<5> 4
o 11 MEM_A_DNVK5> = — =-MEM A DMk5> e o2 12 MEM B_DMK5> _BASES — =MEM B_DM<5> w0
o u MEM A_DQ<47> VRRE_EASESTROE = _\EM A DO<435 e w1 MEM B DO<47>  WREBASEETRE "= _\EM B DQ<47> o,
s MEM A DO<46>  VRCWOETRE = SMEM A DO<d2> . o MEM B DO46>  TWREPOETRE — —MEM B DO3>
o 1 Mmgmﬂw — =MEM A DQ<45> ., o211 MEM B DQ<45> _BASEETRE —  —VEM B DQ<45> s,
s MEM A DOc4d>  THETEETTE — SMEM A DO<dd> o wu MEM B DOQ<44>  WAREBASEETRE "= oVEM B DO<41>
o MEM A DQu3> — WREFOETRE — -MEM A DOU7> . o MEM B DO<43>  WREFOETRE — —MEM B DO46>
o211 MEM A _DQ<42> _BASEETRE. —  —VEM A _DOQ<46> 5, o211 MEM B DQ<42> _PASEETRE. = =MEM B DQ<42> o,
1. MEM A_DQ<41> BASESTRE. —  —VEM A_DQ<40> o, w1 MEM B _DQ<41>  WREBASEETRE — —\FM B DQ<44> o,
w2 1 MEM A _DOQ<40> BASEETRE. —  —MEM A _DOQ<41> w2 2 MEM B DO<40> 2 -TRUE — =MEM B DO<40>
CPUCHANNELAD(§6->D|NMAD(§6 CPUCHANNELBD(§6->D|NMBD(§6
gznwmm — M A _DQS_N<6> 4 sznwmm — M B_DQS_N<6> s,
11 MEM A_DQS_P<6> STROE — _NEM A DQS_P<6> ., «» u» MEM B_DQS_P<6> ~TROE — —NEM B DQS P<6>
w11 MEM A_DMK6> —BASESTRE. — —MEM A _DVK6> 2 w211 MEM B_DMK6> _BASEETRE. —  —VEM B_DVk6> 0
wn MEM A DOS55>  WREPSETRE = SMEM A DO<49> ., o MEM B DOQ<55>  WAREBASESTROE "= "MVEM B DO<50> 4
s MEM A DOS54>  VRCWOETRE = SMEM A DO<50> . o MEM B DO<54>  WREFOETRE — —MEM B DO<55> o
o Mmgmﬂw — =MEM A DQ<54> _,, 2 11 MEM B DO<53> _BASEETRE —  —VEM B DQ<54> s
o 11 MEM A_DQ<52> —BASETTRE. — —VEM A DQ<53> o MEM B DO<52>  VWEBASESTRUE — _\EM B DQ<53> .,
w2 1 MEM A DO<51> BASEETROE. — —MEM A DO<55> »u MEM B DQ<51> WREBASESTROE — —\VEM B_DOQ<49>
= MEM A DO<50>  TRE-PEETRE = SMEM A DO<51> o MEM B DO<50>  WAREBASEETROE "= "oVEM B DO<51> o
o u MEM A_DQ<49> —BASEETROE. —  =MEM A _DQ<48> o 1n MEM B_DQ<49> WVAREBASESTRE " —  _\EM B_DO<48>
= MEM A DO<48> e oE TR = =MEM A DOS52> . s MEM B DOc48> T TEETRE = =MEM B DO<52>
CPUCHANNELAD(§7->D|NMAD(§7 CPUCHANNELBD(§7->D|NMBD(§7
s MEMA DOS N<7> o = — =MEM A DQS_N<7> ,, w1 MEM B DOS N<7> — M B_DOS_N<7> 4
»u NEM A DOS P<7> URE-DRCTRE — =MEM A DOS_P<7> ., = MEM B DOS_P<7> WREFSETRE — SNEME DO5_P<7>
o MEM A _DVE7> _BASEETRIE. —  —MVEM A DMK7> 2 « u MEM B DVK7> —PASEETRE. — =MEM B_DMET7> w0 SYNC. VAGT ER=NVAGTER SYNC DAT E=NVASTER
02 12 NEM A 63>  WKEBASERTROE — _\EM A DO<62> . w1 MEM B DO<63>  WKEBASEETRE — _\EM B DQ<63> ., e :
" M A Dosaes Ve DR TR — SMEM A DO<63> ., v NEM B DOS62>  WREBSETRE —  _VEM B DO<62> ., DDR3 Byte/ Bit Swaps
o211 MEM A 61> _BASES — =MEM A DO<56> » 1 MEM B DQ<61> _BASE= — =MEM B _DO<57> o T
o n MEM A, > BASESTRE —  —\EM A 1> e n MEM B_DO<60>  VWEBASEETRE — _\EM B DO<56> o SCH "NUM>
w1 MEM A _DO<59> BASES = -MEM A DO<59> o 1 MEM B_DO<59> BASES — -MEM B DO<59> . Appl e Inc. v
« u MEM A DQ<58> —SETRE — —MEM A DO<58> w1 MEM B DOQ<58>  WREBASE-TRE — —\EM B DQ<58> 4 8 <E4LABEL>
o MEM A 7> BASESTROE —  _\VEM A_DO<57> 5 - MW&O NOTI CE OF PROPRI ETARY PROPERTY:
a2 1 MEM_A 56> — “TREE — =MEM A DO<60> 28 02 11 MEM B _DQ<56> — a — =MEM B DQ<61> 30 THE LNECRVATL ON CONTAI NED HEREIN | S THE
=TRUE — VARE_BASESTRUE  — I ETARY
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Page Not es

s
P

72 6731 20 7 6 PPLVS_S3

DDR3 DECOUPLI NG AND GND RETURN CAPS ( SPACE

EVENLY AT CONNECTOR)

Power aliases required by this page:
- =PP1V5_SO_MEM B
- =PP1vs_ss_vem B +C3110 [t C3111 1C3113 1C3116 (1 C3117 1 C3119 |2 1C3121 (1 C3122 (1 C3123
. —0.1UF ——0.1UF —/—0. 1UF — 0. 1JUF ——0. 1UF —/ 0. 1UF —— — 0. 1UF ——0,1UF ——0.1UF
PPOV75_SO_MEM VTT_B T 3% - 3% o 38% 209% - 3% - 3% —_ —_ - 38% T 3%
- =PPSPD_SO_MEMB (2.5 - 3.3V) 2 &u 2 &u 2 & o 2 &u 2 &u 2 2 2 &u 2 &u
402 402 402 402 402 402 402 402
Signal aliases required by this page: 1 C3100 (1 C3
. :: 2272 m’:‘\ - %'O%UF _ %‘o
— — 2 Son’ 2 X
BOM options provided by this page 603 60 .» PPOV75_S3 MEM VREFDO B =
( NONE) J_
= t C3130
—— 2 2uF —
—— 20% —
6.3V
2 CeRM
402 LF
- ° MEM B DQ<4
=] >
B CKE<0> 73 K CKE<1> =MEM B DQ<0> ey e =MEM B DQ<5>
2 7o = B oy 0% o oA T2
o 2CBO— ¢]
NC>¢—O NC A5 A<15> o o Vss J 3100m*c MEM B DGS N<O>
B BA<2> 91682 J3100 a4p A<14> am 02 29 11 [Ty MEM B_DVKO> obw <o DQS0 G MEM B DQS P<0> >
81 VDD F-RT-BGA6 VDD o Vss F- RT_B&16 VSS
B A<12> 83 | § A12/ BC* § = Allg A<11> am 29 By =MEM o b § [~ DR =MEM B DO<6> ao
B_A<9> Ei o 8 b VS;C A<T7> am % 2B =MEM o ?/(S;; 8 b \Z‘ZC =MEM B DQ<7> a
o) ~ o o B o
B A<8> 89 nZ A6 A<6> g o 20y =MEM DB .~  DQ2 =MEM B DO<12> ao >
B A<5> TR ¢ MC A<4> 1o 2 =MVEM ° D DQ13C =MEM B DQ<13> 2
0 [ 2 g o g pe:img o] o o>
o VDD o Vss VSS
B_A<3> 95 A2 A<2> am e 2080 =MEM DQS1* DML =MEM B DMK1> am
B A<l> 97 ° Agc A<0> am 2 2B =MEM ° DQSL RESEr*C MEM RESET L am 2
N Y VDDC S vss vssC
O (e} O O
B CLK P<0> 101 o Kl CLK P<1> am e [ Pa:im =MEM o DQLo DQL4 o =MEM B DQ<14> ao >
B CLK N<O> igg o CK1* CLK N<1> am o 2B =MEM o DQL1 DQL5 o =MEM B DQ<15> ao >
o VDD o VSs VSS
B _A<10> 107 10/ AP BAL BA<1> am e e:m =MEM DQL6 DQR0 =MEM B DQ<20> ao >
B_BA<0> 109 ° RAs*C RAS L am i e 298D =MEM ° DQL7 chlc =MEM B DQ<21> a> >
FEEN DY VDDC ° vss vssC
O (e} O O
B WE L 113 SO* CS L<0> 11 02 20, =MEM DQs2* DVR =MEM B DiVk2> 20
B CAS L 1s [ oDToc QDT<0> <m o =MVEM ° DQs2 vssC @
o] (¢} <) o2 2D O ¢}
H7is VDD o o Vss D@20 =MEM B DQ<22> =
11 = =
B _A<13> 12? o T oDT<1> Yo R 2B _NEM o D18 DR3 MEM B DQ<23> a
B CS L<1> o NC o 2B =MEM o D19 VSS o N N
VDD o o Vss DR8 o =MEM B DQ<28> =
NCE 3 Lo VREFCAG 2B =$m o D4 D@9 =MEM B DOQ<29> as
o VSSC 20 B> = o) DQ25 VSSC
2B =MEM B _DQ<32> 129 o DQB6 B DQ<36> Ve:m % o Vss DQS3* =MEM B DQS N<3> Ye:m 3
298y =MEM B DO<33> 12; o DQ;;C B DQ<37> > > 2 [T =MEM o D'\g; Dcsssgc =MEM B DQS P<3> o
0 VSSo o V VSSo
20T =MEM B DQS N<4> 135 D\VE B _DVk4> am 2B =MEM DQR6 DQBO =MEM B DQ<30> Yea:im X
20 =MEM B DQS P<4> 137 0 Vssc 20 =MEM ° DQR7 Dqglc =MEM B DQ<31> 20
< 130 [ 2 DQGBC B DO<38> < ° Vss vssC <«
O (e} <ED » ) o]
1 gy MEM B DO<37> 141 ] 3 DB, B DO<39> ao » REY
Bla:nY =MEM B DQ<35> 143 o Vss g
145 1 5 DQU4 g B DQ<44> ao > 51650806
2B =MEM B _DQ<40> 147 o DQU5 B DQ<45> >
29 By =MEM B DO<41> 149 [ Vss o
151 1 5 DQB5* B DOS N<5>  mryn
20 > =MEM B DIVK5> 153 o DQS5 B DQS P<5> Ve:m 3
155 | o Vss
2B =MEM B DQ<42> 157 o D46 B DQ<46> >
2B =MEM B DQ<43> 159 o DQA7 o B DO<47> D
161 ] 5 vss o
29(Bry—=MEM B DO<48> 163 o DB20 B DQ<52> o
20 @y =NEM B DO<40> 165145 D3 B DQ<53> Ve E
1675 vss o
2B =MEM B DQS N<6> 169 o DVB B DMVk6> am #
2B =MEM B DQS P<6> 171 o VSS g
178 | 5 vss DGB4 o B DOQ<54> @
2B =MEM B _DQ<50> 175 o DB DGB5 B DQ<55> ao PPOV75 S3 MEM VREFCA B 32
20 By =MEM B_DO<51> 177 | 5 D VSS o
1791 5 v D0 B DO<60> &
2948y =MEM B DO<56> 8114 DB B DO<61> Ve % 1 C3135 1 C3136
20(Fy— =MEM B DOS57> 183 | o VsS Tt %
185 | 5 DQS7* & B DOS N7>  pry 2o o 2
20 =MEM B DMVK7> 187 DQS7 B DQS P<7> 20 402-LF
(mg 189 g vssg <D
20 By SMEM B DO<58> 191 | o Des24, B DO<62> = l
29 (B =MEM B _DO<59> 193 o DQB3 B DO<63> a> =
195 | o Vss
o6 0a 55 50 VEM B SA<0> 197 | 5 sno EVENT* o MEM EVENT A L Ty 20 45 46
15 14 1% 4% PP3V3_SO 199 VDDSPD SDA SMBUS_PCH_DATA 17 25 26 28 32 42 47 48 63 88 B PRS-
tenug NEM B SA<1> 201 0 sag SMBUS PCH LK Emﬁ“zs 20 20 92 42 47 40 63 09 Expansion® (bottom sl ot
203 | o VTS > PPOV75 SO _DDRVIT,
1 1 205 =
R3140 R3141 PIN MIG PI N
1 C3140 ( = oK 207 1 © o
—— 2. 2uF 0 0 o PIN MG PIN O
T Hiow Hiow 209 | 5 PIN MIG PING SYNC MASTER-MASTER SYNC_DATE=VASTEH
" " 211 T
, 402 , 402 o PIN MIG PIN o
DDR3 SO- DI MM Connect or B
o anemN s
51650806 I I CH_NUM>
Appl e Inc. =
SPD ADDR=0xA4( VIR) / OxA5( RD) o
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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 VWHEN 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
MEMVTT_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 or 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
CPUVEM SO
1R3205 0073 72 42 16 13 7 0 PP1V5_S3RS0 PM_MVEM_PWRGD 0100
10K *R3222
%‘isw 10K
S4b2F ifisw CRI TI CAL |6
¢PLV5CPU EN oy - R3220! 2402 b | @220
N = =1V e cPueMso | 20 an I ol |:} st eadd
Ya = MF-LF PWRGD
R3201* SSM5N1 FSOE/;\SQI; kn 402, 1
1-01%\0?\7 H 3 CRI Tl CAL
R, Jetst, PIVE 50 Divy s ) WB2ED :
P1V5CPU_EN L %&4 SOT-563
= NO_STUFF
CPUVEM SO = CPUMEM SO R3221'
B200 |0k :lo,| GB208 /KL Cogip L
C SSMBNL5FEAPE H—} ]L:'Di MBNL5FEAPE 1 15% 9%
SOT563 SOT563 VE-LE 2R 2
— —| 402, 702
slc¥ s 7 1S Xl
25 20 [T | SOLATE CPU MEM L 4 PM SLP S3_L Qs 16 45 73 5 =
CPUVEM_SO
= 'R3210
10K
5%Hi'\év
2 -ZL
NVEMV EN
orfbe o1 50 56 54 46 44 43 42 33 g1 7 o _PPBV_S3 —  — @@
e CPUVEM SO | NEM/TT CI an‘p
CPLVEM S0 CPUVEM S0 P T 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[5k o7 %0 25 7 s PPOV75_SO_DDRVIT
MEMVTT _EN L
CPUVEM SO = CPUMEM 75mA max | oad @O0. 75V
IR5=° @200 ok 5y QB210 60MA max pover
SSMBEN15FEAPE VB N15FEAPE
SSMBN15FEAPE sorses | Kh > | Sorses
SOT563 (‘; — t—
B 2 s . 1S Mgl s 67 60 61 50 56 54 40 4s 43 42 33 51 7o _PPBV_S3 ODU%?%E?% ols
A[3T |o PLT_RESET_L 10 27 40 PN ssveNLEFEAPE |
Tl bl o s 3 |
= 1/12w o
6%, 2[6" sk
ODUNEI\]/I__SSO PP1V5_S3 6728 30 67 72 VITCLAMP EN
MENRESET | SOL LSSV | oo & 6250 ok NE3HET
n 1
2 soro63 SSMBNLSFEAPE | |- 0.061UF
& — c2Rm 2
1o M RESET L M RESET_L ol T&Te 2 2% * 402
= ~TRUE 5 - s[G7 Slz
CPUMEM_S3 o o o > NEM/IT_EN
R3217 il
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 MEMVTT_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 0
A 83 4 0 0 1 1 % 1 0 1 SYN(%I IIVLAESTEkK17 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 MEM L will still be asserted on next S5->S0 THE | NFORMATL O CONTA 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 e 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 [ —
IV ALL RI GHTS RESERVED 31 G: 101
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NOTE: Must not enable npre than two SO DI MM nar gi ni ng
o o a0 et 0 m 20 1 a1 PP3V3 S3 buffers at once or VRef source may be overl oaded.
VREFNMRGN
v T
R348 VREEMRG o 7 PPVITDDR S3 R%gga _
1SHCRT2 PP3V3 S3 - DAC l 10mA max | oad 1 2 PLACE_NEAR=J2900. 1: 2. 54nm
@”E M NERERR-W BFFES: 3 T VREFNRGN VREFNMRGN
VOLTAGESS. sV C33001 1C3301 VREFNRGN VREF
02 2.2l —— -0 1UF CRI TI CAL C33031 5 a5 2
V2 2 ECV' VREFMRGN 0 14— | 22 D
402 sl U3300 Ry 2 AL VREFMRGN_DQ_SODI MVA_BUF
VDD
63 48 47 42 32 30 29 26 23 17 [T SMBUS_PCH CLK 6|scL VsoP VOUTA[L VREFMVRGN_SODI MVA_DQ Ml v A4 M:ll;‘év PLACE_NEAR=R3303. 2: 1mm
63 40 a7 42 32 30 20 20 73 17y SMBUS_PCH DATA Aspa ¥ vourg2 VREFMRGN_SCDI MVB_DQ 40
90 ﬁ vourd4 VREFMRGN_SCDI MVE_CA
Addr =0x98( WR) / 0x99( RD) 10jp g vouros VREFMRGN_MEMVREG FBVREF L VREFMRGN
NOTE: MEMVREG and FRAMEBUF share ] R3305 _
CE a DAC output, cannot enable VREFMRGN 1,200 5 PLACE NEAR=13100.1: 2. 54mm
both at the sane tine! 1R3301
100K
s VR Fl\@?\l 20
= 402 B! p—
. 2 = \\/\1\[\%§§2 3
oM 1 a VREFMRGN DQ_SODI MVB_BUF
RS?—%%TQ = o G 1, PLACE_NEAR=R3305. 2: 1mm
1 2 __PP3V3 S3 VREFMRGN CTRL + OV Mia 4
. . mm
NE PR BHED: £ R VREFVRGN CRI Tl CAL
02 C33021 9| VREFMRGN VREFMRGN
0.1UF =S VREFMRGN R3309
c%;g;z__ U3301 15)303'(02 1 200 , PLACE_NEAR=J2900. 126: 2. 54mm
0 PCA9557
ooy P& wne AR
3ln0 Pil7 VREEMRGN_DQ_SODI MVA_EN 210z VREEM VREE PPOV75_S3_IVEM VREFCA A
Addr =0x30( VIR) / 0x31( RD) 4la1 P20 VREFMRGN DQ _SODI MVB_EN SR NG &é%@'@ TRED: C
5|a2 p3 10 VREFMRGN CA SODI MVA_EN = cii; B N :
pa 11 VREFMRGN CA SODI MVB_EN Ry AL VREFMRGN _CA_SODI MVA BUF
ps| 12 VREFMRGN MEWMWVREG EN A3 4 11/§ PLACE_NEAR=R3309. 2: 1nm
62 0 47 42 32 30 20 26 35 37 Iy SVBUS PCH CLK tlsoL P 13 VREFMRGN FRAMEBUFE_EN + Ve MZ&W
63 a8 47 42 32 30 28 20 g5 17 @ SVBUS PCH DATA 2|spa P74 e
THRM RESET*[5 15 VREFMRGN
PAD GD R3311
~ Y = 1 200 , PLACE_NEAR=J3100.126: 2. 54mm
VREFNMRGN
L 'R3307
= 100K . VRE?I\@?\I 20
- mm—PCA9557D RESET L ifisw = RN @2
RST* on 'platformreset’ so that system 2402 c 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 = v hos
soft-resets and sl eep/ wake cycl es.
Required zero ohmresi stors when no VREF margining circuit stuffed 1\(%'55('\;%6\‘
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTI ON 100K VREF VRGN
116S0004 2 RES, MTL FI LM 0, 5% 0402, SM LF R3303, R3305 CRITICAL | VREFMRGN_NOT i;;‘EEV VREFMRGN
2
116S0004 2 RES, ML FI LM 0, 5% 0402, SM LF R3309, R3311 CRI TI CAL VREFMRGN_NOT R2323é|_€1 - B
4 VREFE MREG BUE 1984 DDRRE! o
= 1/ PLACE_NEAR=R7320. 2: 1nm g
“’{Za?
Page Not es VREFNRQN
VREFNMRGN R3316
Power aliases required by this page: 1R3313 49.9
- =PP3V3_S3_VREFNRGN 100K LAANE PLiEUNE';BR_Qg;’OREFm? v oo SR
- =PPVTT_S3_DDR_BUF ALY ;gy AR e
Signal aliases required by this page: 202 VREFIVRGN _FRAVEBUF_BUF VRE4F(|)\/RG\| ]
- =1 2C_VREFDACS_SCL
- =l 2C_VREFDACS_SDA = . R3317
- =1 2C_PCA9557D_SCL 1AAN2 __GPU FB B VREF_ DIV oo
- =1 2C_PCA9557D_SDA M:ll/g}é" PLACE_NEAR=R0901. 2: 1mm
BOM options provided by this page: VREFMRGN 40
VREFMVRGN - 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) QSYNC;, ML= RS WA= 2 e eI A
DAC Channel : A B c c D D FSB/ DDR3/ FRAMEBUF Vr ef Mar gi ni ng
PCA9557D Pi n: 1 2 3 4 5 6 d} Appl e Inc SCH_NUM>
Nomi nal val ue 0. 75V (DAC:. 0x3A) 1.5V (DAC. 0x3A) 1.267V (DAC: 0x8B) °
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) %%g@gﬁb%gﬁ@j?ﬁ&éﬁg@%iﬁm
VRef current: +3.4mA - -3.4mA (- = sourced) +33uA - -33UA (- = sourced) +6. OmMA - -5.0MmA (- = sourced) || TO M NTAIN TH S DOCUMENT | N 0N DENGE 33 OF 132
DAC step size: 7.69nV / step @ output 8.59nV / step @ out put 1.51nV / step @ out put 11 NOT TO REVEAL CR PUBLISH I T IN WHCLE CR PART
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AP EN 20 73
3V S3 WAN FET D
2 v (@ AP _CLKREQ L MOSFET TPCP8102
oo CHANNEL P- TYPE
— @B401
of | SSvenisFEAPE RDS( ON) 20-30 MOHM @. 5V
— L LOADI NG 0.727 A (EDP)
N
nElKEE
CRI TI CAL
s AP_CLKRE L
SRR 450
727 MA PEAK 15556367 ML REW 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 1 A S—
, s PCI E_AP_R2D_P B3t POl E AP ROD C P s PP3V3_W.AN 2% 3 PP3V3_WANF | % , ; i J_w T ? PP3V3 S3 I B
0 1uE Cl R2D C P (7 o o 2ot e
s PCIE_AP_R2D N llWln I I ZIEVnX;:;A:;% I 16v x5k 402 PCIE AP R2D C N rm v o NhE wor PPEVE AN > L = 1 $7a4 35 Sk
3430 3422 1 C3421 1 1 C3420 < C3451 1 R3451
51650582 PLACEMENT_NOTE=Pl ace close to J3401 0. 1uf 0.1uF —— —— 10 0.033LF —— 5%
1/ 16W
CRI Tl CAL R 2 R 2 2 36k C3450 2l R3450 .M
203 203 305 05
500]9§é_00']302 PQE AP D2R By, ¢ 17 94 R PLACEMENT_NOTEHPI ace cl ose tjo 3401 J_ PLACEMENT_NOTE=PI ace cl ose to Q8450 ? lluf P3V3AW AN SS N /ii/i}/lilz ‘ PM W.AN EN L -
5%
F- ST- SM 04 L 4 1 l \I I zpm I L 10% 116w
32 O 31 FOE AP [2R ’\@ e 90- g%%iogom PLACEMENT _NOTE=Pl ace cl ose to Q8450 %g\é Mios" C
2l 5ot 4 YY1L3 PCIE CLK1I00M AP_P am o
- ool3 - ws PCIE_CLK100M AP_CONN P [ e—
- ° 5 - s PCIE_CLK100M AP_CONN N
- 8827 - | 1(YYY L2 PClE CLK100M AP_N am o
- 10 9 PLACEMENT_NOTE=P| ace cl ose to J3401.
12 00 11 -
NC)%14 O O 13 =
i = BLUETOOTH ‘%
16519 Ol [ ppgs = T O
20 00 19 - 4 M 3 PLACE_NEAR=J3401. 21: 2. 54WSB BT P
2215 oq2L — o« CONN USB2 BT P ~OYN <D 55 %
24 0023 — 99 s CONN _USB2_BT_N e
6055 | v a2 USB_BT_Nry » - |
28 00 27 PP3V3_S3_BT F PLACEMENT_NOTE=P| ace cl ose to J3401
3015 o022 W RCREGRWBFFES: 3 I L3406
1
34~ 33 o L2 1 PP3V3_S3 675 17 30 33,9 55 34 55 %0 45 50 53 31
N 2 i FERR- 120- OHM 1. 5A
Crm 0202-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 B
3.3 WLAN POVWER GETTI NG STABLE AND Al RPORT CARD COM NG OUT OF RESET
PP3V3_W.AN F 33 56
1 PP3V3 S3 87,8 47 29 13,5 55 3 55 9 48 50 53 54 \R3453
PCl E WAKE L o ¢ e 27 110K
%] i
74LVCL 5 , 402
SOT353-1
TS s =2 > WAN SMT BUE G R3{55
s AP_RESET CONN L 4 (3401 e WLAN SMT RC 1A AN 2 WAN SMT DI SGHRG
st 3l 1 bﬁ?‘é’ _—
51850767 : “ N G454 > o, | a0l
SSMBNL5FEAPE
(:,]Rla EOCSL AP_RESET L am e $2 NOSTUFF \_scrssz
2 Ve LF
819% 35%)6— K281 oz 2 402
- RT-SM — 4 S G5
02 PM WAN EN L 55 75
o2 = s PP5V_S3_ALSCAMERA FE M RS =
%M_b@ 6 45 48 54 97 \n - 3 4
i —r e X 2 e s -
o 3 s s USB_CANMERA CONN_P ALS L3408 PLACEMENT_NOTE=Pl ace cl ose to J3402
o2 23 USB CAMERA CONN N FERR- 120- OHM 1. 5A A
1 —| g
o o2 (Y Yt PP5V_S3 87,51 42 40 44 46 54 56 58 o1 50 67 72 ol EECKLE COMVE SrhC DALESne 10200
0402- LF
o3 =non CAMERA _— X16/ ALS/ CAVERA CONNECTOR
1 Ry s em e
BN PLACE_NEAR=J3402. 6: 2. 54MV 9, AuF d} Appl e Inc SCH_NUM>
10V -
L 4 (Y YY s _USB_CAMERA P o 2 ghEm 8
NOTI CE OF PROPRI ETARY PROPERTY:
1 2 USB OA'\/ERA N @ 35 = THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COWMPUTER, | 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
IV ALL RI GHTS RESERVED
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Caesar

| V Support

BCMB7765

R3550 o Y,
s7@>— SDCONN_DATA<0> Bl 625 S - o o - T
] 1 o0 W -
@137 o7 SDCONN_DATA<1> R355 Bl 625 T oLy SD-D<1> .
o 10 50 55 33,9 . 30,07.07 3, PP3V3_S3 R3511 BYPASSEUS500- A3pARSSUIBbO. 26275 Mo 5. 3. #q@>SDOONN DATA<2>  R8552 0 izznz SD D<2> ..
101 87 73 72 55 53 1 5 PP3V3 S3 CARDREADER DVDD BYPAS5=U3500. 35: 34: 5 nm BC’%WGS 5% 1716W M~LF 402
L NECK_ W BTH=0. 2 GL137 GL137 G137 G137 v7q@>—SDCONN_DATA<3> R3553 o LAAA 2y SD_D<3> o2
MESLF ACE=3. 3V 500 1 C:3501 1 C:350 1 C:3503 5% 17 I6W MR- LF 402
402 ) 2% e (i)%lUF —-— (i)%lUF f— (i)%lUF > SDCONN_DATA<4. . 7> — SD D<4. . 7> 6
— VAKE_BASE=TRUE
GL137 X5R 2 CeERM 2 CERM 2 CERM R3554 o BCMB7765
L3500 603 402 402 402 7 D> SDCONN_CLK 1 2 SD CLK o 3
0. 22UH BC’%WGS 5% I7T6W M--TF 402
08051 1 v qom—SDOONN_COVD R3556 0 2 D ) .
7346 D — D 6 34 a7
* BYPASS=UB500. f 5,5 5 575 o @S VP = IV%K'FBV%I: TROE ° ** °
PP3V3_S3 CARDREADER AVDD S7US500. 11:12:5 mm Sb D L Sb oD L
GL137 GL137 GL137 57 % 6 (M) = VARE BASE=TRE ° ** *'
VAL TAGES3, 8V CB]‘_E)OJUé 1 1 8:31%94 1 8:31%98 BCMVB7765
%= - 2% T 300,83, %50,51%%) 0 PP3V3_ S0 R3555
Gg\g;r : %g”' z %g”' AT o
5%
1/10W
VEos"
= Keep this net short! PP3V3 SW SD PVR
BYPASS=U3500.4; § FEIVE S8l DER \r\//ﬂzEAﬁsé 3 : CRI Tl CAL
= ;5.5 mMm 2 N 1 =B
6%53%1 RS « — 5071 |:c3m0s [RI505 MBS 13500
TR G137 <28 — — 0., 1U Max Current = 250 mA | SD- CARD- K19- K24
7y o| o7 g8 e R3512' &3 |- @ ey s
o g <m- 3 10K 605 565 » 402 o] ves
GL137 NO STUFF 2z z 8 FYELY 85 |vss
R3507' [*R3508 = g 5z abs, .. SD QK 90| ax
10In(/u 10K U3500 = s s SD_CNVD 15| ow
s 3 ew 52 oqgryUSB SDCARD N 7 fom G 137A po| 40 «: SD_D<0> 1o | paro
202, 402 93 36 8 B RD P 8 |op LoFP D1 ‘;3 .6 SD D<1> 45 |oan
7 4 6 9
@137 Pl ol 48 |opr o1 o2 we S0 D22 1o |2
e, CRI TI CAL D3 2o O DAT3
G137 GPl Q2 Pl 2 G137 S 20 SD_D<4> do
NO STUFF GL137 N2 ert a8 30 SD D<5> O | PAT4
R3509' ['R3510 o " O | DATS
10K NCX2 K pe| 32 10 SD_D<6> 2 | oare
8% NGy cs o7} 38 216 SD_D<7> 13 2 | patr
1/ 16W 1/15w XTDO 14| o
NF;,E;Q 2402 l\lC)%D'  pD) axl39 SD CLK R 5O | CARD_DETECT_sw
NC (P (1PD) sp_we| 3 3730 6 SD WP T O | CARD_DETECT_GND
G137 _CGLKI2ZM X1 13 |xg (1PD) SD_cvp] 41 L O | VR TE_PROTECT_Sw
L NO STUFF G137 CLKI2M X2 = 14 Iy 1Py P 2 @137 PDMD o | voo
R3503 @ 137 RREE 10 |eper (1PY) SD_cpz| 23 27316 SD_ CD L 1; ol s pin
NO STUFF 1 SHLD_PI N
1 o) )|
. A 2 GL137_TESTMOD 17 ItestMp (1 PD) (P XEBCEéEXNC R35]_3l %%’364 19 5 [SHLD_PIN
1718w GL137 GL137 — 27X 1 2 29 SHLD_PI N
! 137 RESET L 18 * 4 —\VAV\— O .
@137 Mob R3506! 1R3502 G113 Ng = EXTRSTZ* (1 PU) (1 PD) xoﬁwzz#,\,c 1/16W o NO STUEE ©]
CRI T CAL 715 3513 - e e A Vo5, W2 OF 1 C3515 =
116w 1/15w 0. 1UF (1PD) Xb_WPZi—x NC pu— 1"69\/PF 516- 0225
12. 0010|M-|1200PPM 202, 5 62" Y (1PU) MB_I NS%(NC L 2 2%,
T oy (pp v es| 3% nc P
8X4. 5X1. 4- SM PDMOD:  POWER DOWN MODES L
83%31 &15312 1 = e — NC = DI SABLE ( DEFAULT) =
3PF 33PF B RERERNE 10K LOW = PONER SAVI NG MODE ENABLE
_1”2_1_1| |2_ Q@137 10K HI GH = REMOTE WAKE UP ENABLE
5% 500
50V = B8OV 50 D|s 1
o3 o3 SSI\/BNl?éEAPE '; =
1
o
5[G” Sz
25 20 ry—SDCARD RESET | SDCARD PLT_RST
GL137
D|e
SSI\/BNl?SEAP ';
=
"
2[G7 sl
2 >—SDCARD PLT RST L 1

SYNC MASTER=T27 REF SYNC

DATE=08] 26/ 2009

TTTLE

SecureDi gital

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HERELN IS IHE
PROPRI ETARY PROPERTY_OF “APPL] COVPUT
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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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5

3

32 31

55 54 53 50

USB HUB- 1

5350453635343332312017575PP3V3 S3

87773772

R3264O
o1 27,35 21 20 19 10 47 7  PP3V3_ S5 120K,
S
5%
e
705 1R3641
o
S AN Y
1/ 16W _—
*atk, 2 }}M USB_HUB_RESET
6 USB HUB RESET_L
Ferr 128998 1. 5A 1 6 "
s3,02,90%°T78 175 PP3V3_S3 . 1YYY L2 PPUSB_HUB1 VDDPLL3V3 = o
E 0402 m TEES; < %%%QDW X-G E 640
=3. 3 2 r - % -
! Oq%l—s : 0@’]37 : 38| f&ﬁg - PP3V3_S3 TP TR M s\g ) gesoN -6
% —_— —_— 0 1
T T e l 65 | 3626 | 3629 G340 :
4 /1 — I0% % == Qs 7TUF
1T CERM g CERM |2 )fM —F M 2 & xsR
= 402
1 18 6 ]
T FERR 170080 1. 5A M\ Kbk M4 BHES: 21 < =
8 LYY YL 2 VOLTAGESS. 3V PPUSB HURL VDDA3V3
0402 PPUSB HUB1 VDD1V8
103002 LRds R4 (BRAS %‘F‘G RE7 -
= Yhop —_— o % : i —_— /1 /1 8 30
2 M 2 gM 2 Bé §CERM 2 CERM - CERM _ﬁ% _1
— 10%
2
I CERM % if
D3600
s o e 20 95 20 20 g oy ag.ar0 7 o PRV I3 = o gmy_USB_HUB_SOFT_RESET_L I &
NOSTUFF o[&I3] 8 4 & 3|3 - BAT54XV2T1
CRI TI CAL R3697: BoT~YoYe — R
VDDA33 7
Y3600 ) % 2B B2
24. 000M 60PPM 16PF %/Fllzé& 8 S 5 5 5
CRITI CAL {0k CRI TI CAL 262, > >
@?QD 5X3. 2X1. 4- SM 20 LBGOO
R3§?1 N
1
USX2061
i‘—‘[ 1 Y, 2 I USB HUB1_TEST 11 |tesT useoNi_DMPRT_DIs M| L USB CAVERA N e o Caner a
ML w = _USB_HUB_RESET L 26 | mesere OM T seons o/ PRT_pis_pi| 2 USB CAVERA P o o
3 _USBIRN
CRI TI CAL USB HUB1_XTAL1 33 |XTAL1/ CLKIN USBDN2_DM PRT_DI S_Me D = I R Recei ver
USB_HUB1 XTAL2 32 |xraLe USBDN2_DP/ PRT_DI S_P2| 4 USB IR P D
USBDN3_DM PRT_DOS_Ma|_6 USB_EXTB N P
USB_HUB1 LOCAL_PWR 28 |SUsP_I ND/ LOCAL_PWR/ NON_REMD USBDNG DPY PRT DI 5. Pa| 7___USB EXTB P 4: g: External B
USB_HUB1| SMBDATA 22 [spa/ SMBDATA/ NON_REML USBDNA_DM PRT_DI S_wa|_8 USB EXTC N s Ext . PP3V3_S3 87,8 13 39 35,92 39 34 35 3 40 50 53 54
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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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96 a1 F TPAN B8 |TPAON S EE—— .
o0 a1 6 NC_FW)_TPAP A8 |tpaop "
96 41 40 FW PORT1_TPA_N B5 |TpAIN m: (:EU)I;K 1 1'\'KP: Ev\ﬁ33 $D| =
o6 a1 40, FW PORT1_TPA P A5 |tpatp TEST CONTROLLER -3 (1PY s PP3V3_FW FWPHY &7 50 s0 a1
NC_FW2_TPAN B3 |rpacn (1 Py ToA_ML TP_FW643_TDO
aocgy NC PV TPAN gy B3| . M o TP FW643 T
a NC_FV2_TPAP A3 |rpazp 1304 PHY NT-1 (1P TV, - YBa3 IV FW643_LDO
w11 6 % E% TeaN 5 Jreeon 2 (1PY TRST'NL g FWE43 TRST L R41551 1|§§K155
96 41 6, TPBOP
waggry FWPORTL TPB N o g 86 lreain b? E%A’lﬂgv
06 a1 a FW PORT1_TPB_P A6 3
O NC FW2_TPBN B4 Iz:;,z NT-10 (I PD) WAKE* (2 g FWBA3 WAKE L D ¢ 2402
.« PPVP_FW CPS e o TPRP o o FIXELT - TYPO IN SYWBGL REGETL NRecoL T/ D13 o,  FW643 REGCTL
e PONER MANAGEMVENT VAUX_DETECT| EL__ g FW643_VAUX DETECT
R4160* a FW_TPBI A B7_|TPBI ASO NT-12 (1 PD)— _ VAUX_DI SABLE| D2 TP_FW643_VAUX_ENABLE
200K a Ao%ﬂml ASL Nr1s— (oo cLkReod L2 FW CLKREQ PHY L o 11R§K164 B
16 a1 s@_ﬁ_TPBI AS2
PLACE_NEAR=U4100 Bli":?; gv EW643 RO B1L ro Eogilﬂév
- | o . 1 2mm 2402
FW643_TPCPS - B10 [TPcPs NT-16 (1PD) SO FaLK @ TP_FW43_SCl FCLK
. Gt TP_FW64 | FDAI N
G0 R4150 RN = d— Ml r Rttt TP FVe43 S FDCUT =
REXT B EVHAS SCLEUIL
—}2 o FW CLK24P576M XO 1{1&/2\/2 FW CLK24P576M XO R o F13 xo NOTE: NI xx notes show NT-15 (1PD) SO FVDF2 g TP FW643 SOl FNC
CRI Tl CAL 1% FW CLK24P576M XI - GI3|x NT-9 ree order.
N ~Y4150 43? TP_FW643_SE : M3 |se (1 pD)
4027 NC 24, 576 MHZ R4161* R4170 TP FW643 SM Ni3 SERI AL EEPROM NT-7 scLl N12 o o FW543 SCL
C4151 NO&T M3 2x2 5w 2.94K 191 SM (1 PD) CONTROLLER NT-6 SDAl Ml g o TP FW543_SDA
5 5PR w bk % o TP _FW43 MODE A g I2 IMDE A (IPD) NT-18
1702 s b TP FW43 CE U iislee (1Pp) |
LJ ¢ 2 2 TP_FW543 FW520_L D124FW620* (I PU) M SCELLANEOUS
<‘} b TP_FWs43_JASI _EN DL |3ASI _EN(IPD) NT-11
% + _NC FW543_ AVREG 10 JavneG CH P RESET NT-5 PERST'|M g FWRESET L am
= TP_FW643_VBUF MY P
. FW643_PU RST L o KI3JFWRESET* (I1PY NT-8 'R4163
R4162! TP_FWs4 L 312 |ocr CTL_V10 %%Ié
1% 1 04%%% NCx213 |ocR CTL V12 (Reserved) R -zu‘év
Milgoﬁ} g,g%’ SS VREG_VSS
205, 2 X5R %E’583E&’lﬁlﬁﬁEES&BG@%EEEE%:Q%SQ’QQQQZE@ 3 L
o w - - —
= = SYNC VAGTER-KIO M B eoeesoreood A
e -
FireWre LLC PHY (FW43
d} Appl e I nc. SCH "NUM>
® <E4L ABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED }-EREI N IS THE
P 'Rl ETARY PROPERTY OF APPL| COVPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 41 OF 132
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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Fadge NOolU esS
Pover aliases required by this page 3 SV FW FET
- =PPBUS_S5_FWPVIRSW (system supply for bus power) "
- =PRVA_FILATEVG ACTI VE B
- =PPVP_FW SUMNCDE (power passthru summation node) H(max) = 1.7A (850
Signal al i ases required by this page s 52 52 50 5 % 5 %0 B, PP3V3 SO
o Sy rE e U42%1
C4201 : TPS%S%D 24
BOM options provided by this page 11 E f— A2 Al PP V FW F |_'Ys 7 39 40 a1
& \32 B2 )N vout([B1
402 CRI TI CAL
w020 D FW PR _EN 2 |on
PP3V3_FW FWPHY ZND
FWPLUG DET Ly s 20 40 =
Raz7y: 'R4276 1. 05V FW FET
H:lg% 3/ 16W 25 24 23 21 20 18 17 1251§S§2PP1V05 SO U4202
160 16\ he's3 Iz
402, 2402 CRITI CAL C4202 1 TPS%S%%24
2pILe ey A2 AL PP1VO_FW FWPHY, ; 5 4
oL o \’\7;2 B2 )VIN vou‘r( BL |
DVBSS 402 CRI TI CAL =
4 2 loN
an P1VO_RESET_GATE
3 R4283
LR 2 PLT RESET L (i s
1 = FW CLKREQ L gy« s%
ow
CRITI CAL |6 402
261 b3 S
- DVB53DOUV
» o rp—FVB43_WAK ssveni SRt | |,<, Sor-563
sors63 | K 216 FW RESET_L
= T o =
%
5(G S
1 4 S
1
PP1V05_FW PGOOD/ FW RESET_L
= 10 3 ey FW CLKREQ PHY_ L % FW CLKREQ PHY L =
FireWre Port Power Swi tch
CRI TI CAL
260 CRI Tl CAL CRI TI.CAL
%9407 F4260
Sa - HE 1. 1A- 24V D4260
PPBUS G3H 3 8 PPBUS FW F WE 1 2 PPBUS Fw F%E%@WD 1 Il>‘||_2 PPVP_FW o7
86 82 70 69 67 66 65 4975q ® I<|“ 7 . mm . mm
’ {_24 ) 6 VCL’\;NEE':‘(IZ. Gl:{r/Ft - 25 m M NI SMDC110H24 VCL’\;NEE':‘(IZ. Gl:{r/Ft -2 m CRS08- 1. 5A- 30V
'R4260 C4260 1 5
‘?‘07 0K 0.1UF L —
R4262* 16W piivas "
10K % 2402 435
H:jg‘;” FWPWR EN L DIV
2 4
V.
EVPVWR EN TR 145\ B3s81020w IRA2G1 et V05 SO
¢ l-B} 2 330K
R4263" s 3 Piow
10 2402 *R4275 1R4270 R4271
17 18 1K 330K 56K FWPLUG DET L oy s 20 20
Vb5, § ilé“lﬁ\év § 16w § 16W
FWPWR_EN_TRI _R FWPWR EN L 2402 2402 2402 3 CRI TI CAL
FW PWR_EN_L FW DET_M RROR FW PLUG DET 5 @ Sx%%ggouv
- § 261 |.bj° NOSTUFF Sor- ces
Lat e- VG Protection 1D 01262 sswm?pl%%pg e 032161 1 ORI T SA < s ST AL . 4270 Y
69,68,63,53,53,54,52,51,5¢ 18 PP3V3 S0 ) 2\ G H’} BSS8402DW H ' §° 7l BC847CDXVETXG <\ s Y 47CDXVETXG 98-%1u:
SEEr et it s / sor 36 10 % Sorse3 \ o/ g/ S 2 387
PLACE_NEAR=U4200. 1: 2nm (v VERL) 2|G™ ST 4 1 282
1 C4200 1
0. 1UF FW P1_TPBI AS_R FWDET_EM T
Tov e -
—‘I? 235 1521272 11RZ4K273
o
= U400 CRITI CAL (6 i%ulﬁ‘é" i%ulﬁ‘é"
PLACE_NEAR=J4310. 1: 2nm TPD4S1394 o 14275 2402 2402
w0 11 so e FW PORT1_TPB_P 8|oe P uawel3 TP FWLATEVG VOLMP |": DVBS3DOWV PLACE_NEAR=CA4360. 1: 2rmm
5 a1 30 g FW PORT1_TPB_N 7 |o1- v 4 EVPWR_EN w0 20 > FW PWR_EN 2le 1)
OR 6
o o oy ENBORIL_TEAE e RTCA % VNG VRS TErC RIS LG VNG DA
96 41 39 B, D2- D 1R4201 s TTTCE . .
100K ° 1 FireWre Port Power
réulGW T e
S LF
b2 d} Appl e Inc. <SCH_NUM>
= S <E4LABEL>
- FW P1 TPBI AS NOTI CE OF PROPRI ETARY PROPERTY:

4139 [T

THE | NFORMATI ON_CONTAI NED HEREIN | S THE
ROPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSCR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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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Page Not es

Power aliases required by this page:
- =PPVP_FW PORT1

- =PP3V3_FW LATEVG

- =GND_CHASSI S_FW PORT1
- =G\D_CHASSI S_FWEM _R

Signal aliases required by this page:
( NONE)
NOTE: This page is expected to contain

the necessary aliases to map the
FireWre TPA/TPB pairs to their
appropriate connectors and/or to
properly termi nate unused signals.

BOM options provided by this page:
(NONE)
NOTE:

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

1394b i npl ementati on based on Apple
FireWre Design Guide (FWG 0.6, 5/14/03)

Ter m nati on
Pl ace close to FireWre PHY

w3 FW P1_TPBI AS Tl PHYs require 1uF even though
- FWspec calls out 0.33uF
L

SI G\u\ SNEDEL=BMPTY

1R4360 ER43611

%16¥V va
PLACE_NEAR=U4100. A5: 2nmnm b

FirewWre PHY Config Straps

Configures PHY for:

- 1-port Portable Power C ass (0)

- Port "1" Bilingual (1394B)

44075 PPVP_FW

PP3V3 FW FWPHY

414039 7 6

39 41

6 39 41

39 41 96

6 39 41 96

6 39 41

6 39 41

6 39 41 96

6 39 41 96

R4382*
1%5
1/ 16W
(i A
30 a1
4150 FWPHY DS2 — FWPHY DS2 20 41
VAKE_BASE=TRUE —
a1 30 FWPHY DS1 — FWPHY DS1 20 41
= =TRUE =S
R4381!
10K
%
1/ 16W
Wb
na NC FW_TPBI AS — NC FW)_TPBI AS\aKE BASE=TRUE
3 _NC FW2_TPBI AS — NC FW2_TPBI ASyAKE BASE=TRUE
96 a1 35 _NC_FWD_TPAN — NC FW_TPAN MAKE BASE=TRUE
o6 a1 30 s NC_FWD_TPAP — NC FWD_TPAP \vakE BASE=TRUE
s _NC FW2_TPAN — NC FW2_TPAN yAKE BASE=TRUE
s _NC FW2_TPAP E NC FW2_TPAP yakE BASE=TRUE
96 a1 30 s _NC_FWD_TPBN — NC_FW_ TPBN MvAKE BASE=TRUE
0 a1 306 NC FW_TPBP  — NC FWD_TPBP vaKE BASE=TRUE
3 _NC FW2_TPBN p— NC FW2_TPBN vaKE BASE=TRUE
s _NC FW2_TPBP = NC FW2_TPBP yakE BASE=TRUE

6 39 41

2130 PPVP_FW CPS yake Base=TRUE — PPVP_FW CPS

a6 41 40 30 FW PORT1_TPA

PLACE_NEAR=U4100. B5: 2nmrm

a6 41 40 30 FW PORT1_TPA N

FW PGQTl TPA P 5 40 4106
BASESTRUE

a5 41 40 30 FW PORT1_TPB P

FW PGQTl TPA N 3 40 41 06
BASESTRUE

a6 41 40 39 FW PORT1_TPB

FW PGQTl TPB P 5 40 41 06
BASESTRUE

SI GNAL_MODEL=EMPTY

PLACE_NEAR=U4100. B6: 4nmm 1I§a\§g‘§ﬂ Eﬁ23631

e

W%

FW PORT1_TPB_C

1C4364 R43(:‘>41

—L_220pF 99&
- 18

2 iy

géjéw' 402,

— FWPG?Tl TPB N 35 40 a1 06
—  MARE_BASESTRUE

39 41

Cabl e Power

a1 40 7 6 PPVP_FW

6 39 41

CRI TI CAL

L4310
FERR- 250- OHM Not e:

Q -

31
01

]

|
N

U0

SM

VAl TAGES33Y

Trace PPVP_FW PORT1 nust handle up to 5A
2 _PPVP FW PORT1 _F

“pomm
.25 mm

M N_LI NE W DTH=0. 4 nm
R43111 ILOA‘L Vol NRIH=0. 2 mm
47%K -
1
Wbs,
CPS EN L_DIV
R4312"
3305
i
abk, CPS_EN L
6
D
';} 4300
%1 a0 30 7 6 __PP3V3_FW FWPHY 2 GI 1 EOST.S%OZDW vo a1 10 0 EW PORT1_TPB_N
S/ (s very
1 06 41 40 30 FW PORT1_TPB P

PLACE_NEAR=U4100. A6: 4mm

(EW PORT1_BREF)

EW PORT1_TPA_N

96 41 40 39

(GND_FW PORT1_VG)

EW PORT1_TPA P

96 41 40 39

FW PORT1_AREF

TPA &F\@

| NPUT

TPA<R>

PLACEMENT_NOTE=P| ace C4319 cl ose to connector pin 5.

| OTPA+ ggg@( ) _,

Wien a bilingual device is connected to a
beta-only device, there is no DC path

between them (to avoid ground offset issue)

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

SYNC MASTER=K19 M.B

10
11
C43191 12 cHASSI S
0. 1ufF —— (e
e =
2
603-1 £
1
1R’\4/|'319 AREF needs to be isolated fromall
local grounds per 1394b spec 514350605

SYNC _DATE=05/29/ 2009

TTTLE

FireWre Ports

D20

SCH "NUM>

d} Appl e I nc.
®

"<E4LABEL >

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HERELN IS IHE
PROPRI ETARY PROPERTY OF APPLI COVPUT
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

I NC.
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8 7 6 5 4 3 2 1

CHT'I:_)CQALO CRI TI CAL
PP5V S3 TPCP8102 PP5V_SW ODD R 2 £|3:OLCD>|?N§E)1§JOI\M
Toief 2 . 23VIK-SM 1 JA4500 connection separated to CRI TI CAL 3 m 4 ., SATA ODD ReD UE P CA521 12 ATA DCP
~ support debug sense resistor. J4500 - 0. 01U | [toviev cerm 402 e
RA4596! C4595 1 © Alias together if no sense R 54722 0164 —_— :
10QK 0. 068LF —— = A i 2 t . SATA oD ReD UE N CA5201 12 SATA ODD R2D C N v
M:lg o 6%0\2/’2 = O . gg - . SATA RoD P 0. 01UF | 10%16v cERM 402
’ CA596 slo ol ~ ... SATA DD R2D N
NOTE: 3.3V nust be SO if 5V is S3 or S5 to RiRR> 0. 01UF w2 s [PPOV_SW O0D 1o o2 P g
- 3. SO it ) | ODD PWR EN LS5V L 1 2 oDD PVR_SS 12 o 10 a2 SATA ODD D2R UF_N
ensure the drive is unpowered in S3/S5. SR VAVAY 11 T° O - A ODD PR UF P 90-OHV 160VA
g8 63 62 50 54 52 51 %0 33 PP3V3 SO 5il/§l\év £% P 0 O Ta -p— m
EE T r T O ?4596 {218 402 vl 10 O 4 3 s SATA OOD PR C N CA526:1)12 sATA oD D2R N o
RA597* SSMBNL FSOTEA5|Z§ K 595°94°35°3,°3°45°%,°1,%9 ¢2_PP3V3_ S0 O O — 0. 01UF |l 10%16v cerm 402
b D e e el
ook [ BEEmBEHT X T 51650616 = 1YY Y\ 2usSATAOD PR CP  CAS525: 12 SATA OD PR P oy i oo
leﬁ}? o R453930K 0. OLUF |l 10%16v cerm 402
- G S
402, 1 %
1
oDD PR _EN Mcibg/z
5 ol ‘@ [SYe ODD DETECT
SSNBNl?IgEAPg: '; I ndi cates di sc presence
i PS8511A / PS8515A S
fal t raps
2 EN L 007372 42 91 16 13 7« _PP1V5_S3RS0O
= NO STUFF RDRV: 8515A1&RDRV: 8515A2
XWL R4511° R4515 R4517
1298 10K 10K 10K "No STUFF
PP5V S\j\l DD R % 1 2 PP5V SYV obD -SQ@SS PS8511A: 1/i§\;v %;E‘é’ %;E‘é’
VOLTAGE=SV ’ VOLTAGE=SV ’ PIN NAME 1 1 1
9 A PRE (IPD SATARDRVR A B_SD "
8 B PRE (IPD SATARDRVR A_| 2C_ADDR ..
20 A BST# (IPY ATARDRVR_A_A_SD i
10 B_BST# (IPU) SATARDRVR A | 2C EN ..
RPRV: 8515A1&RDRV: 8515A2 NO STUFF | NO STUFF
nnect or
NO STUFF NO STUFF R45122 21R(§‘K516 2|1?§K518
PLACE_NEAR=J4501. 9: 3nm R451:](_)%1 1R4520 1/16W 574 1l%16W
CRTLCAL XWi599 1/123/\'} 1/15w 4021 1%-2LF
SM
FERR- 70 O—|M- 4A 402 402
f— SOCEH%%ARELLA%_soo 1: 2mm R PP'\E“>\L/rNStOW!ﬂ)IIDE= Rbmn 1 5d2 PP5V_S0O §57 23 47 52 54 68 69 70 72 86 RDRV: 8515A1&RDRY: 8515A2 2
6. DTH= . 4mm 4
- gmm 0603 R4513 =
= 2 %:41%91 04502 o s s0 1 520 2020 gy [y SMBUS PCH QLK. 2 s AAsL 19 AFQ (FD SATARDRVR A 12C SQL_.. —
N %étzM gg@ PLACE NEAR=L4500. 2: 2mm *gf/? RRRY P15 &RORV: 851542
2S5 P PPSV S3 i o o0 63 40 47 2 30 28 26 25 37 SMBUS_PCH_DATA 2 . |18 BEQ (IPD SATARDRVR A | 2C SDA .,
HEes O v
N = = 1/_1é’w
R4532 CRI TI CAL Yooz
i 5433291,, LR RX_OUT sy ) PART NUMBER | QY DESCRI PTI ON REFERENCE DES | ORI TICAL | BOM OPTI ON
ey <3 1R ST S RAS31 SATA Redri ver 33850769 | 1 |SATA 3G3/ S REDRIVER LOW POVER 04510 CRITICAL | RDRV: 8511
s 1 2 s NODE. ANODE
’m\;hn vvn:ssvxr%mﬁdl.Q T 212 °7s SYS LED A B 2%/\&@ - 33830778 1 [SATA 3GB/'S REDRI VER, LOW POWER u4510 CRITICAL | RDRV: 8515A1
NEEKs -am NCX—_=-0 O c4531 : Lrsw BOMOPTI ONs:
7T° 95 0.001UF —— %2 BAERNEARTHTA0516; 3T PP1V5_S3RS0 671336 81 . : )
1 C4532 NCx—0 o+2xNC . b —— PLA 3mm 42'72773%3 - RDRV: 8511 stuffs PS8511A & associated parts (STRAPS TBD!!!)
1 0 1UF 1o oo CERX,, 2 " - - RDRV: 8515A1&RDRV: 8515A2 stuffs PS8515A & associ ated parts
T, 8¢ 1115 o2 402 (Al 4 Cs) RDRV: 8511& E”“S%_S:I"ritl T C4§51195A2 - RDRV: NO stuffs bypass path (neither IC or associated parts stuffed)
A5 o= 815 ok RDRV: B511&RDRV: 8515A1&RDRV: §515A2 (y 0. O1UF of CRITICAL CRI TI CAL
15 1o 9% 1dop RDRV: 8515A2
——> 10 Ofi——$ .. SATA HDD 2R C P CA516:1 - *RA51 Y P I PR il (Al 4 Cs) ELAS02
0T 0.01UF T 4%, 36 10K "( 4514, 02 402 V5o RDRV: 8511&RDRV: 8515A1&RDRV: 8515A2 e
a0 ofzz [l SATA HDD D2R C N CA515. 2 {fiow CA519 & R4510) w510 o SATA HDD D2R RDRV our p CA518. > o SATA HDD D2R UE P2 (Y Y Y4 __SATA HDD D2R P or s
0.01UF 1T 39%, 18y 02" = PS8515A- A2 | 0.01UF 1T 20% 18y —
TQFN
2| SATA HDD D2R RDRV_ IN P taie "IN A ourd 15 | . SATA HDD D2R RDRV OUT N CA517 1> 2| SATA HDD D2R UF N 2 (Y Y Y\t  SATA HDD D2R N gy o
N 51650687 | SATA HDD D2R RDRV_IN N 2 | AN acur 14| 0. 01UF | 10% 18y
L L . CERM 402
CRITI CAL | SATA HDD R2D RDRV OUT N 4 |g curn B 12
FL4501 | SATA HDD R2D RDRV OUT_P__ 5 | aurp BN Il | SATA HDD R2D RDRV IN N CA513: 2 SATA HDD R2D C N amy e
90- OHM 100MA - - 11 10% 16V
DLP11S 25 17 [T SATARDRVR _A_EN 7 enciey 0. 01UF &9%, 18y
\ . SATA HDD RoD N —3d Y Y Y4« SATA HDD R2D UE N 4511 . JE SATARDRVR A AUTCPWR EN 17 | mcew en s SATA HDD R2D RDRV_ IN P CA512.4 > SATA_HDD R2D C P am s
= « SATA_HDD R2D P — 0. 01UF ' &5 36Y - SATARDRVR A 12C EN 10 | oc en(ipp) A sg 20 SATARDRVR A A _SD .. 0.01UF T 4% 36
LEN(1PD) A
L2 (YY" Y L. SATA HDD R2D UF P 45104 - «: SATARDRVR A1 2C ADDR 8 |} 20 4ooR i SATARDRVR A _B_SD ..
0. 01UF T a8 - SALARDRVR A L2 19 fsacn Ssgsglﬁf\ns are outputs (Al 4 Rs, 2 Cs)
.~ SATARDRVR A | 2C SDA 18 _ )
S C Sl SDA_CTL S| GNAL_ MODEL=EMPTY
NOTE: Internal pulls are ~150K GAD THEM RDRV: NO
P 10PF
3] & 33850848 (PS8515A2) CA582 1|2 5% sov
Addr: 0x94( W)/ 0x95( Rd) 1T cerm 202
(Al 4 Cs) . R4A580
SI GNAL_MODEL=EMPTY Redr | ver By pass Path + 1 N
RDRV: NO 51.1 ME-LF 402 TTTLE SATA Connect ors
10PF
0350?8':1 H — SATA HDD R2D _NORDRV_P c4583 1 ” o sov T
. CERM 402 CERM 402 SCH NU'\/|>
45814 - SATA HDD R2D_NORDRV_N l R45811m d} Appl e I nc. .
0. 01UF I é‘%& %8‘2’ 51.1 (AT <] <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
4585 . |2 SATA HDD D2R NORDRV N R45851 /\/\/\/2 THE | NFORMATI ON_CONTAI NED HERELN IS IHE
11 10% 16V e T PRSPRIETARY. PROPERTY OF APPLE COMPUTER™ 1 NC.
0. 01UF SR 48Y THE POSESSCR AGREES TO THE FOLLOW NG
45861 |- SATA HDD D2R NORDRV_P R45861,\/W2 e e o e LI CONFL DENCE 45 OF 132
0. 01UF Il 10% 0 VB LE Tags™ 111 NOT TO REVEAL CR PUBLISH | T I N WHOLE OR PART
CERM I'V ALL RI GHTS RESERVED
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Port Power Sw tch Left USB Port A

CRI TI CAL CEI4 Té ggl_
T%g?g@ FERR- 220- OHM 2. 5A
12 07 60 o1 50 55 54 40 as 42 30 3y, 5, _PPEV_S3 2 e PP5V S3 RTUSB A I LIM . 1 2 . PP5V _S3 RTUSB A F
1of 8 NBOP 0603 — :
gy PMSLESIL « qom USB_EXTA_OC L - VN KRRV BHES: 378 a6 5i AEERS 375" FILE
3 T PROY, S RTUSE. Gl Ly TE0P
§15R41§(go - oy USB_EXTB CC L g U RERERR W BHES: 378 c%%@ RIAEH F R TR 1074
5, — 52 0 90~ OV TOOMA
i,é_ls}év USB_PWR_EN G\D_TPAD — iy -j}
L =
2402 1 9 CRI TI CAL CRI TI CAL 90 USB2 EXTA MUXED N 4 y 3 90sUBB2 LTl N I
q 1 1 e —
el et ©46951| |1casoe 4617 |1 [ ca616 — 12
C4692 1 Gzﬁ\?—— = %y 10U —— :—100UF 10 v 1q0UF s USB2 EXTA MUXED P 1 (Y Y Y2  wcUSB2 LT1 P Es
0 47Léi°: —4 BR 2 o= 623V 5 > > égé 4
% 6 X Y TANT Y- TANT ]
%\5{2 6 CASE- B2- SM CASE- B2- SM J o 4 4
4 7
LY  —
= €L elvaus ) 8

CRI TI CAL
L4615 We can add protection to 5V if we want, but |eaving NC for now

) 1 2 . PP5V S3 RTUSB B F Pl ace L4600 and L4605 at connector pin
l 0603 2 g
1

04 6 1 5 VOLTAGE=5V
E

USB/ SMC Debug Mux : Hele”

F- RT5— TH- MB7-4

SMC_DEBUG_YES | T| CAL - 55
1520 2174:% ©°_PP3V42 _G3H :)Eééfé?m
e SrS s
SMC_DEBUG YES RA650 o ey USB_EXTB N A YYY L2 | w.USB LT2 2
0(4)16159 1 ) 10K — w o USB_LT2]P E g
b ip LYY YLz | o
éj}y v z%zdé’ ++ e USB_EXTB,_P I
47 46 456 SMC RX_L 4 5 |we vel 1 .

g SMC TX L 40w U4650 Y12 884 E;

Pl 3USB102ZLE dveus 2 92 2
0 seqgry—USB_EXTA P 7 |o+ TQFN
s 20 o USB_EXTA N 6lp CRITICAL 1%
4 8 qCE* SEL| 10 USB_DEBUGPRT EN L am s
G\D SEL=0 Choose SMC L RCLl?’-\4l\./gg_5%2
p SEL=1 Choose USB - SLP1210N6
CRI Tl CAL
SMC_DEBUG_NO SYNG. VAT ER=RLY REE SYNC DATE=06/ 157 200
8 Lef UsSB P B EX
N ert ort Ext ernal USB Connect or s
% iy A ep e
%/fléz" SMC_DEBUG_NO <SCH _NUMs| D
b R4652 d} Appl e Inc. =
1 N 2 S <E4LABEL>
sy NOTI CE OF PROPRI ETARY PROPERTY:
402 THE | NFORMATI ON CONTAI NED HEREI N IS THE
PROPRI ETARY PROPERTY OF APPLI wVPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 46 OF 132

Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

3 2




| R SUPPORT

72 67 66 61 53 56 54 40 43 42 39 33,7 3 PPEV_S3

JiC4801
?EAUF
2 J9%
Jo5 oERM
3
B U4800
CY706389\|3- LQXC
93 38, USB IR P 121p1. 0/ D+ Po.O[
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NOTE: Unused pins have "SMC _Pxx" nanes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups. e PP3V3 S5 AVREE SMC
w45 a7 a6 433 2117 7o PP3VA2 GBH
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cf,ooo 1 CRI Tl CAL 'R5000 100K 10K
TuF L U5000 1K 1450 _NC ESTARLDO EN — NC ESTARLDO EN o § Low oW
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LPC+SPI Connect or
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1
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16 15 5 oo SMC_TDO - 2! 2 | o SMC_TCK o as a6
MG TRST L S [0 | [ SMC RESET L oD
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PCH SMBus " 0" Connecti ons SMC "0" SMBus Connecti ons SMC "Battery A" SMBus Connecti ons
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VRef DACs SO DI WM " B" GPU Tenmp (Int) Battery
33100
U2900 . . Gr216: UB000 16955
(Wite: 0x98 Read: 0x99) (Wite: OxA4 Read: OxAS5) (Wite: OXx9E Read: Ox9F) Battery (See Tabl e)
1847 2 _ _ 42 47 4 _ & Battery Manager - (Wite: Ox16 Read: 0x17) _
2141 SheUs Pod Ak = =—SMBUS PCH ALK = SMBS SME 0 S0 SCL G Battery LED Driver - (Wite: O0x36 Read: 0x37) = SMBUS SMC BSA SCL ..
%% SMBUS_PCH_DATA _ — SNMBUS PCH DATA —  SMBUS SMC O SO_SDA i Battery Temp - (Wite: Ox90 Read: 0x91) — SMBUS SMC BSA SDA ..
iy . . %3 . i .
X _—
Mar gi n Contr ol CK505 (d ock)
n n H n n H
U2901 U2700 SMC "A" SMBus Connecti ons SMC " Managenent" SMBus Connecti ons
(Wite: 0Ox30 Read: 0x31) (Wite: OxD2 Read: O0xD3) NOTE: SMC RMT bus remmins powered and may be active in S3 state The bus formerly known as “Battery B
%44 SVBUS PCH CLK — — SMBUS PCH LK 55 40 39 95 3 3 35,04 20,17 0.7 ¢ PP3V3_S3 55 40 39 95 34 35 33,51 20,1707 5, PP3V3_S3
444 svBUS PO DATA _ _ SMBUS PCH_DATA gay
24 _ — £y
HHE = Ba
: ' SV e R5270" ['R5271 Tr ackpad SV e R52901§ 5291 Sensor ADC A
: U4900 LAY J5800 U4900 278w U5930
EFl Debug Seri al LED Blﬁ%(l'-' GHT ( MASTER) “’{:455 zﬁfé'z” (Wite: 0x90 Read: 0x91) ( MASTER) “’{:455 LY | (Wite: 0x10 Read: 0x11)
(Wite: OXAG e prad: OXADY AP) (WR TE: 0x58 READ: 0x59) ., SMBUS SNC A S3 SOL_ SWBUS SMC A S3 SO — SMBUS SMC A S3.SCL g, | v 50 4 o SMBUS_SMC MGMI_SQL = SVBUS SNCMGMI_SCL — SVBUS SMO MOMISQL_.cle || ~
%2 5 SVBUS_PCH_CLK o 1 qveus pon ok . w35, SMBUS SMC A S3_SDA_ SMBUS SMC A S3_S — SMBUS SMC A S3 SDA g, | o % 10 s SVBUS_SMC_MGMI_SDA £ SMBUS SVC_MGMI_S — SMBUS SMC MGMI_SDA 4 ol
: = = g 3 =
414 sveus por pDaTA — _  SMBUS PGH DATA iy d| L al L
Has = = i
J L
ALS
XDP Connect or s M key (Wite: oS0 ox73)
J2600 & J2650 U6800 ,
( MASTER) (Wite: 0x72 Read: 0x73) —= SWBUS SMU A S3 SCL B
%35 1 SMBUS PCH CLK = — SMBUS PCH CLK L= SMBUS SMC A S3 SDA |
5955 SMBUS PCH DATA — SNMBUS PCH DATA :; ;g ;g I
. . _—
n n H
HOD Redriver Control A SMC "B" SMBus Connections
w4510 ssesesasso
(Wite: 0x94 Read: 0x95) PEFFPRPPPERRS0
— _SMBUS_PCH CLK gy
— SMBUS PCH DATA G4 sMC R5260'| ['R5261 CPU Tenp
= aud LIKS 24, 7K
L U4900 HYRLY fow EMC1414- A US570
( MASTER) 402, 2402 (Wite: 0x98 Read: 0x99)
PCH "SM.i nk 0" Connecti ons « w4 SMBUS_SMC B_SO_SCL L% SVBUS S\C B SO_sal — SMBUS SMC B SO SCL 4wl B
ML w701 s SMBUS_SMC B SO_sDA R g SNBUS SM: B_SO_SDA — SMBUS SMC B SO_SDA 4 ufn
%9 %%y P, PP3V3 S0 d| :
FESIFESTT
- R5210* R5211
| bex Peak-M 82K B
U1800 M:lﬁ}é’% fow
( MASTER) 402, 2402
e SML_PCH 0 CLK
VARE_BASE=TRUE
o v SML_PCH _O_DATA
VARE_BASE=TRUE
d|
PCH "SM.i nk 1" Connecti ons
2.9.52 % % 5% 5, PP3V3_S0
CEEPEEE L
NO STUFF| | NO STUFF
1 1
| bex Peak-M R5220 R5221
8, 2K R5223
U1800 N{: AR 9 A
(Wite: 0x90 Read: 0x91) 455 L4062 W SYNC MASTER=KLE  SENSORS SYNC DATE=06/ 18/ 2009
402 T -
Y AT LA 2 K18 SMBus Connecti ons
wi SM_PCH 1 DATA 2 2 VTS
/| R%?}Z Appl e Inc. -
_ _ b ° <E4LABEL >
SMLink 1 is slave port to 402 NOTI CE OF PROPRI ETARY PROPERTY:
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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 AR SMC_CPU VSENSE oo 6315
N FDG63320G
: 1 . 0.6
PLACEMENT_NOTE=P| ace near UL000 % 1155309 PLAce_NeARsU4900. MLL: Sim R 7GR
=0 5270 69 67 60 65 a0 a0y o PPBUS GBH
2 SeR’ L s[s P\s PPBUS GBH VSENSE
R ™ N_LI N&W DTHEO. 20 rm
Velrhessy 0o zo
D AV 45 46 49 50 R5315" G R5385'| PLACE_NEAR=U4900. ML3: 5nm
100K 5 27. 4K D
5% 1%
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 _PPVOORE GPU 359 3515335K9 | oD
1 §& 2 GPUVSENSE IN LANA 2 SMC_GPU VSENSE o f 1
o0 R5316 R5386 1 C5385
Pt + C5359 100k 5496 ——0 22F
o3 = :
PLACEMENT_NOTE=P| ace near US000 —— 0, 22UF  PLACE_NEARSU4900. N11: Smm ey ey > & PLACE_NEAR=U4900. ML3: 5mm
;i 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 20 13 76 _PPVCORE S0_GEX SM R45§399 Enabl es PBUS VSense divi der when high.
1582 GEXVSENSE | N 1A }s 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: 5rm
= 56s
S 6%
X5R
402
GND_SMC AVSS s 46 40 50

CPU VCore Hi gh Side Current Sensor

a8 a7 46 45 a3 23 21 17 7 ¢ _PP3VA4A2_G3H
14%68%68"64 753 %o
1.C5388
0. 1UF
209
2 e
PPBUS_CPU | MP_I SNS 7 “
o 7 &I} v+ = PLACE_NEAR=U4900. L7: 5rmm
om T Us388 R5335
1183 o I SNS_CPU N NA2 4. 53K
PART# QTY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI TI CAL BOM CPTI ON Rg’30%§ qg—|_5| N Sc70  our |6 Hl SI DE_| 1 2 CPU HI | SENSE; 45 46
% 1%
102S0858 1 RES, 0. 010 OHM 1% 1/ 2W 1206 R5388 CRI TI CAL iw 1/ 16W
ME | P 4 1 ! 1
s e SHSCPU e REF GAIN: 500X B 5385
: _—
G\D S )g:i:/ PLACE_NEAR=U4900. L7: 5rm
52 70 69 67 66 65 a9 49 7.0 (M-PEBUS_G3H o 402
GND_SMC AVSS 45 46 40 s0

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 cs GgNG PLACE_NEAR=U4900. N12: 5mm
BMON_ENG U5313 ggo}uF oo
INC7SB3157P6XG 2 CHGR AMON A 2 SMC DCI N | SENSE
1 o 3 P
s ?}%%8 BMVON | NA OUT llen SC70 sm[6  sSMC MUX_SEL ¢y 15 40 I ECV' = v =
1= 9% « BMON_ENG VELF 1 C5380
REGULATOR S| DE: 2 oo VE 2| a0 ved5 = R go-;,nfzu': PLACE_NEAR=U4900. N12: 5mm
U5323 R5391 PLACE_NEAR=U4900. N13: 5mm 2 fﬁ;
o os oy CHGR CSO R_P shv | NOZLS e - BMON 3 4 BVONAMUX QUT 5. 3K SNCBATT ISENSE . [ a0 s ASS i
BO Al
BMON_ENG, 1% =
R S0 R e wearL A | ceagy
B 100K p— 08
LOAD SI DE: G\ :gg% E%A)lﬁ'\év 2 ¥ e
o ZW 1 2402 402
Y PLACE_NEAR=U4900. N13: 5nm
Monitors battery di scharge &/566}9’
current frombattery to PBUS GAIN: 50X
= GND_SMC_AVSS s 46 15 50
U5303 only senses current up to 6.6A SYNC VASTER=RLE  SENSORS SYNC_DATE=06] 29/ 200
e -
Current & Voltage Sensin

o o emh i ;
T o
® <E4LABEL>
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8 7 6 5 4 3 2 1

CPU VCore Load Side Current Sense / Filter GPU VCore Current Sense

| TI CAL
R5409 %410 )
o > CGEXILMVP6_| NON 1 2.87K, » GPUI SENS P s g‘A2333 PLACEﬁgiAlwagoo. L10: 5nm
%4% s v CPWOCRE 1QUT 1 AR SMC GPU I SENSE o -
R5459 X PLACE_NEAR=U4900. N10: 5nm ‘402 e
o1 60 12 | MWVP_I 1287, | SENS_P . R5453 R5410 | csa08
N CPUWOORE 1QUT 1 AR R2 SMC CRU I SENSE fomy 45 1 ALK 5 o GPUISENS N | Gain 1 4x f— ?6;@ u PLACE_NEAR=U4900. L10: 5mm
ME-LF 6 1% 1% 2 X5R
402 1/ 16W 1/ 16W 402
WLE = Vo5 GND _SMC AVSS
15453 45 45 49 50
N o 220 Wi
2 CPUISENS N PLACE_NEAR=U4900. N10: S5mm ™" 2%, LAANA 2
b’:;/fn? iy 16w
0z Mios
— R5452 .
= 20. 0K Gain: 3X = C5407
1 2 470PF
1% 1|2
1/16W
Mos" 1|0!% TUEE
8y NosTU
C5457 402
470PF
1|2
d 1.8V FB Current Sense
10% NOSTUFF
CERM
0 9956,3,52,98,94,52,51 %0 49_PP3V3_ S0
YTt
s 76 my—PPLVBRIVS5_SOGPU_| SNS_R
CRI Tl CAL R5415
R5413 13 1 SNS_P1V8GPU P 123245 | NS PIVBGPU R R
. GFX VCore Current Sense 0. 001 A7 *
5 59 5 30 % 5 %0 25 PP3V3_ SO i Vel 2
REFr s e e R5414 402 -
! 5444 P sns prveceu N1 2 26 ) :
Py % 1 2 9 | SNS| P1IVBGPY R N o 9,229F  PLACE_NEAR=U4900. L8: 5nm
| S 7877 7675 50 8 76 PP1V8BRIV55_S0GPU_I|SNS Gain: 431x 2 &
4]\.;: %SM %,{:15"" e
R5484 PLACE_NEAR=U4900. L12: 5nm 402
OPA2333 - GND_SMC_AVSS 45 46 49 50
» o > GEXI WP_CS R P SARR w GEXISNS RP 5], ® o R5479 NOSTUFF Rs416 L :
1% Pl JGEXIMP ISNS 1auT 1 423K,  SMC GEX | SENSE oD - C5409 1 R5417
Moy 2 Vs o 4705.';, _— %5“'16\” . /\/1\7\/ , S| GNAL_MODEL=EMPTY
402 - 5
R75€f8 1 T, GAIN 140X i 1 5479 Ry 2 , 402" LM
o > GEXLMWP_CS RN 1k I8 o GEx 1sis R N ° 0. 22UF Mg Coal12
M PLACE_NEAR=U4900. L12: 5mm ™" &%} 12 S GNAL_MODEL=EMPTY
1/ 16W X5R
M- LF 402 11
402 R5483 _ — %8 '\mTUFF
NOSTUFF LM, 8 Cod
Cf4’$08|3|2: i_ 11R,a)482 %/{:11?\'4\/5' GNAL_MODEL=EMPT
58 o] oW 402 FF
=51 ratis 14 CPU & MEM 1.5V S3 (DDR) Current Sense
2 470PF
112
11
L %‘5 S ONAL_NCDEL=EVPTY e o2 40 26 35 94 99 92 gy 10, e PP3V3 S3
M
105454
0. 1UF
S
2
&
By
35411514 s Q:A2333 PLACE_NEAR=U4900. N8: 5rmm
— ISNS 1V5 S3 P HAZK L DDRISNS RP o, R5440
M NG cPuooR tour 1 AR, SMC_P1V5S3_| SENSE o -
Rodad e T T C5490
. T M- LF 1
CPUVTT 1.05V Current Sense » o En—SNS 1V S3 N SKAAR—= DORISNS R N o [ Gain 243wl 022U
1/11/50W 2 go;ﬁ{/
ME-LF X5R
402 202
= GND_SMC_AVSS
NOSTUFE A 45 46 45 50
1 R5442 R5441 o .
Cf4>§104l13'2: N )Y Bt g L MODEL=EMPTY PLACE_NEAR=U4900. N8: 5rmm
10% —— !
OB, T, CAL i jrtid
OPA§1339 - ’ N‘w Cf’?%élf
R5474. cPWVTTISNS RP 5|, ° o PLACE_NEAR=U4900. MD: 5mm 1|2 S! G\WL_MODEL=EMPTY
w0 m_ CPUVITS0 CS P LA 87 i
& i5 10 = 18% NOSTUFF
R5473 W lF R
- D CPUVTTSO CS N AR cPUVTTISNS RN
1/110/50W
a05"
URE GAD SMC AVSS o v e w0 NG WVASTERCKIS SENSORS SYNC_DATE=0//02/ 200
NOS . -
472 1 R5472 R5471 Current Sensin
4705@7—— i%lew 1AM, SIGNAL_MODEL=EMPTY PLACE_NEAR=U4900. M: 5rm L,mgmk "
2 ME- LF
Wl s T (3, mopteine. (ot iPID
o5
<}
470PF s aNAL_MODEL=EMPTY <E4LABEL>
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7

6

5

4

3

GPU Proximty/ GPU D e/ Left

R5550
95%8,55,%,%,54:5%,%0% °_PP3V3_S0 LAAAZ— PP3V3 %B’F%%@MNS R
R R R A a - m
e iy DRGSR |- cs550
0 u
40 PLACE_NEAR=US550. 2: 5mm g@{&, R5551!| [|'R5552
99 80 79, GPU _TDI ODE_P_PLACE _NEAR=U5550. 3: 5nm 2 10K 10K
o L o 180 AT
Detect GPU Di e Tenperature SI GNAL_MCDEL=ENPTY bo 1 weseE ¥
5511 U5550 = 2| |2
0. 0022uF - EMC1414- A
87 MSOP
Ry 2| pp1 THERM / Al 7 GPUTHVSNS THM L
Detect Right Fin Stack Tenperature o 0 GPU TDI ODE N 3 ALERT* 1 8 GPUTHVBNS ALERT L
501 2 GPUTHIVENS D P 4 Dpzx% T CA T SMBUS SMC 0_SO_SDA
B84 s%%'; 3 SI GNAL_MODEL=EMPTY S | oo/ DP3 svoLk |10 SMBUS_SMC O_SO_SCL
---------------- . 1 5521 G\D
'Pl acenent not e: . (355 L 0. 0022ufF - 6
'Place Q6501 on bottom side BCB46BMXXH 8% T
cI ose to the right fin st ack oy P-l P ,
y = GPUTHVENS D N 1 . Place U5550 on bottom side under
Detect Left Heat Pipe Tenperature PLACE_NEAR=US550. 4: Snm - ST T T Ts s s mm s
__________________ . PLACE_NEAR=US550. 5: 5mm

' Pl acenent note ) .

' Place @503 on top side under |eft heat pipe near GPU Wite Address: 0x98

ST T T T T T T Tt Ts s s s s s s s s Read Address: 0x99

Heat

Pi pe/ R ght

CPU Proximty/ CPU Die/ PCH Proximty/Battery Charger

Det ect Battery Charger

BC84
'Placenment note: =~~~ "
' Pl ace @502 on bottom side
cI ose to battery charger circuit

Proxi mity Tenperature

°85%2:%3:%%1%%0 2403071, §°_PP3V3_ SO

b e 1 PP3V3_ SO0 _CPUTHMSNS R
RE e 1V51¥/WV @ EEEE‘CQE WBIES: 22 m
<OF )
40 1 R5572
DD 1°0K
U5570 ‘jlﬂév
PLACE_NEAR=U5570. 2: 5nm E% ¥
PLACE_NEAR=U5570. 3: 5nm
— 2
Y em CPU_THERMD P - — L=I:M—’IYJ_ : DP1 THERM: / ADDR] -
1 * CPUTHVENS ALERT L
Detect CPU Di e Tenperature 0 %%’;27[1?:‘ ONL CRI TI CAALLERT
18‘0";|' 4| oo SR Yioaral @ SMBUS_SMC B_SO_SDA 15 a8 07
CERM
402 _ 51N/ DP3 svok | 10 SMBUS SMC B SO SCL (a5 40 or
B CPU_THERMD N I an
6
o o s,
BI\E/)IQX% B 3 SI GNAL_MODEL=EMPTY (Lace teefd under U '
SOT735-3 C55901 =
1 %504 1 0. oozzlég -
: BC84 B73M>§XH CER'X'
. s CPUTHVENS D2_N Wite Address: 0x98
Read Address: 0x99

Detect PCH Proxinity Tenperature

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

PEAGE-REAREUES6: 8: 8

Fin Stack

Proximty

45 48 81 97

45 48 81 97

G:’U

Not e:
Conpensati on for

EMC1414 can perform Beta
External Diode 1 only

SYNC MASTER=K18 SENSORS

TTTLE

SYNC DATE=06/18/200

Thermal Sensors
10y, g epne s
(f} Appl e I nc. <SCH_NUM>
° <E4LABEL>
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Left Fan Ri ght Fan

. PP5V_S0 " PP5V SO
SaBRnEn s, PP3V3 SO Sagannner, PP3V3 SO
EEEEE Y CRI TI CAL e RABBBHLE CRI TI CAL
R5650 | 781700004 R5660 | 761703004
47|°( l\g RT- SM 47°K l\g RT- SM
s | —0 oS | —oO
R5655 402, o R5665 402, 1
« o SMC_FAN 0_TACH 1,(‘&/'(\2 s FAN LT_TACH DS « o SMC_FAN 1_TACH 1,(‘/9(\2 « FAN_RT_TACH o[
Wiy 12 i S
o 40 hos 4o
R5651* 6 R5661* 5
10QK —O 100K , ——O
a8 2 660 a8 660
i, _Eiﬁpr%§DWX-G 51850369 e, _E\DEwF%§DWX-G 51850369
s m—SMC_FAN 0_CTL A[FTd3  FAN LT PWM = s > SMC FAN 1_CTL \JFTd6 . FAN RT PWM =
VNG, MASTEEKIO MLB VNG, DATE=05! 207 200

TTTLE

Fan Connectors

i o emh i .
d} Appl e I nc. |<SCH_NUM>I D
® <E4LABEL>
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64 46 a

LID CLOSE => SMC_LID_LC < 0.50V

KEYBOARD CONNECTOR

a6

DATE=05/ 29/ 2009

| PSOC USB CONTROLLER | € i Jomor  jues | ves feow J5713
| | TMP102 V+ 10UA 2.55 KOHM 0.0255 VvV 0.255E-6 W
| | 80UA 0.204 VvV 16.32E-6 W APN 518S0637
| | 3v3 LDO VoD 60MA MAX 10 oM 0.6 v 36E-3 W NCX _:;Q.O
| USB | NTERFACES TO M.B TRACKPAD PI CK BUTTONS | vouT B60MA MAX 0.2 OHM 0.012 V 0.72E-3 W PP3V3 S3 —_—
| SPI HOST TO z2 KEYBOARD SCANNER | PsoC VDD 8MA (TYP) 1.5 OHM 0.012 V 96E-6 W - = o)
| I 14MA (MAX) 0.021 VvV 294E-6 W O
PP3V3_S3 PSCCs, L - w5 KBDL o
| 222338 I 18V BOOSTER VIN ANA ( MAX) 4.7 OHM 0.0188 V 75.2E-6 W = . \AS KBD2 O
| | o «_\W5_KBD3
| oo PLCKB L ANNRZ= I o o W5_KBD4 S
| « BUTTON DI SABLE | o s \\5_KBDE o
| « Z2_HOST | NTN N | « s W5_KBD6 o
w W5 _LEFT_SHI FT_KEY | d'dd | o . \\5_KBD7 o
! w LEFT_OPTI ON_KEY | o s \V\5_KBD8 5
! o o W5_KBD9 o
! R HENEEE B EEHE: ! - V& KBDILO °
| HREOD~NN0S NS G ! R5714 o W5 _KBD11 o
! Nl 008 Jlolel gl ala ! ws Kepis C 1270, s o _W5_KBD12 o
| » W5 CONTROL_KEY Yp2 3n0faaod gaaoaaona P2 _2[42 W KBDI7,. | e A VAVAV s s WS_KBD13 o
| sas Z2_KEY_ACT L 2 P2_1 P2_04L W5 _KBD16Ns; /8w o WS _KBD14 o
| TP_BOOT_CFG1 3P4_7 CRI TI CAL P4_6|40 W5 KBD15 Cs; host WS KBD15 CAP o
TP P4 5 4P4_5 us5701 P4_4(39 V6 KBD14,s | sWS_KBD16_NUM o
: me Z2 DEBUGS  8pa 3 CY8C24794 P4_2{38 W5 KBDIS.. o _\\E_KBDI17 o
! wo Z2_RESET 84pa_1 MF P4_0|37 W5 _KBD12, R5715 - . \\5_KBD18 S
! sa6 P 1pP3_7 (SYM VERR2) P3_6[36 W5 KBD11,s ! V6 KBDIGN 1 10K .» . \W5_KBD19 o
| sas PSOC F CS L 8pP3_5 APN 33752983 P3_4(35 W5 KBD1O,s | e AV .» . \W5_KBD20 o
I s s _PSOC_MOSI 9pP3_3 MT P3_2[3¢ W5 KBD9,s | by 5 s WB_KBD21 o
| «. PSOC SCLK 19p3 1 P3_0|33 W5 KBDB.:s | 905 R5710 w o WB_KBD22 o
| sas Z2_M SO 14p5_7 P5_6[32 W5 KBD7 ;s | 1K s W5_KBD23 o
| s Z2_CS L 12p5 5 P5_4[31 W5 KBDI ¢ s | 4645 o oo SMC_ONOFF_ L 1,\/\/\/2 W5 _KBD ONOFF_L o
| o« Z2_NOSI 13p5 3 P5_2({30 W5 KBD2 ;s 57 1045, g5, 31.17,7 5, PEBVA2_GBH o
wo _Z2_ SCLK P51 e o O NS © P5_0[29 W5 KBD3 ;s | Mza&!’ Teeesersi e WS LEFT_SHI FT_KBD o
I Sl s Bl THRML | w6 LEFT CPTION KBD I
! PrEafAaSaanaaa  PARY o « M6 _CONTROL_KBD o
| IS RN R EEINE |
| Al A H AN N[N NN N[N NN | J
= Nm ss7a Nex—sTO
[ | | SOLATION CIRCU T L F- RT. SM
! TP_PSCC sAl = WE_KBDA, o FF14- 30A- RL1B- B- 3H
I W5 KBDS ; s ! 49 a8 a7 46 a5 03 22 21 17 1. sPP3VA2_GBH CS725
| W5_KBDSG ; ., | B 1U0F
211
! TP_PSOC SDA TP | SSP SDATA P1 O | 4| SMC MANUAL RESET LOd C
| - TS el - -
! | SSP SpATATI 2C SPA Do ity e, T3S 2 N - wo 01 1005, g0 20 71 g o PP3VA2_GBH
| .NC PSOC P1 3 72 CLKIN | uUs72 4 W5_LEFT_SHI FT_KEY 75%68%68%61 755 o Ji c5758
| 654 | s s WB_LEFT SHI FT_KBD 15 go/lu[:
| ! 3 2 \p{cem
! TP P7 7 ! 402
| ss TP I SSP_SCLK P1_1 | = ==
| | SSP SCLK/ | 2C SCL |
|
: | o ae a5 g g g g0 DO VA2 _GBH APN 31150406
| | TS R TIOAL
51C7 FEAPE
| DI FFERENTI AL_PAI REUSB2_TPAD R5701 | e 45 54 3392 01 20 175 7 o PP3V3_S3 SOT665 WS LEFT SHI FT KBD 1 5 S&4LVC1G10
2 $81%87%75%92%8578443%6 g 53 6 0
| e USB TPAD P 1 2 USB_TPAD R P | 57264 Ws_LEFT_OPTI ON_KEY, e LEFT OPTI ON KED 5703t
PP3V3_S3_PSOC | W5 _LEFT _OPTI ON KBD 1
| - 53 536 B s W5 _CONTRO._KBD 6 SMC_TPAD_RST_L
T O e ol g | . T TPAD RST_
| NET—PHYSI CAC_TYPE=USB_85D | 3 >
: TO MLB CONNECTCR R5702 | L
! 03 36 USB_TPAD N 1«5{}\/2 USB TPAD R N : IR5769 )
| DI FFERENTI AL_PAI R=USB2_TPAD F R=USB2_TPAD R5770 ['‘R5771
| ity R M TR on ! e i g VA2 GBH K 3K 33K
| 40 | 73766 65 64 5. }E‘é’ ? lilﬁ\év ;%nlsw
| ' PP3V3_S3 LG AFEAPE 2402 L5 L
| I140 30 35 38,33,%7.93,2010,5.1 8 = U572 . W5_CONTROL_KEY _,
I : oo WS CONTROL KBD 1 1
| L
| | 3
| U5701 CHI P DECOUPLI NG |
| PLACE C5701, C5702 & C5703 PLACE C5704, C5705 & C5706 |
I CLOSE TO Us701 VDD PIN 22 CLOSE TO U5701 VDD PI N 49 I
| , TPAD BUTTONS DI SABLE
! R5704 !
| . 1.5  PP3v3_s3l o BUTTON DI SABLE ) ace THESE COVPONENTS CLOSE TO 5800
1T ’\/5\%\1 878 11 7 8 By 20 w0 0 o 0 THI'S ASSUMES THERE' S A PP3V42_G3H PULL UP ON M.B
| 116w |
| 1C5704 1 C5179:5 1 5577U(Fj:€o5p |
' TR T T ! B70L
2 2 3% 2 8
| g o5 ERM 17 58S | Son-VESM 1| 24
KH
I ! 1 SYNC. WASTERSRIO M5 SYNC
! ! o THE TPAD BUTTONS W LL BE DI SABLE s
| J_- | 1[6™ sz WHEN THE LID |'S CLOSED V\ELLSPRI NG 1
| = | SMC LID LID OPEN => SMC LID LC ~ 3.42V

D20
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7 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 65 01 55 56 45 44 43 42 33 33,7 g PPEV_S3 ESRIS Td 1CAL
3. UK 870MA 3802 R580
0« | NPUT_SW 1 2 BOOST SW NG PP18V5 S3_SW, , O , PP18V5_S3
80 g?—g VLF3010AT- SM HF MN_LINE WDTH=0. 5o L7 — : 5% a FED. SOMM APN 51650689
0 SUUS 8: 28MM M N_NECK_W DTH=0. 20MMB0520WEXG | VOLTAGE=18. 5 e VHGAGER 1 U0
0 ST N e 37150513 402 CRI TI CAL
1 R5812 J5800
PP5V_S3_BOOSTER %P8|:18 %ZI 55560- 0228
M N_LINE_W DTH=0. 50MM R ‘115'\4\/ M ST- SM
VESEUPTES M dsasiann 2 T . S B vy FUR e B |
oo o0 o5
VIN Z2_RESET
1 1 ss .Z2_DEBUG3 615 o5 3 o5
.| US805 _ |, BOOST EB __C’a? 9 W Z2_NOSI 8|5 olr PSOC F CS L, .,
" TPse1045 ' o 8 oo Z2_M SO 1000 oo PICKB L, .,
3 N 5 72 BOOST EN 5031 w 6Z2_SCLK EE] D Y PSOC_M SO, .,
S CTR- oo . . Z2_BOOST _EN o ol PSOC_MOGI . ..
CRITICAL | 'R5813 ,Z2_HOST_I NTN 6] ol 18 PSOC SCLK, o,
sw 71.5K G D Y SMBUS SMC A S3_SDA, 4 45 4
THRML ?, g R5811 §;§15y v sZ2_CLKI N 20[0 I SVBUS_SMC A _S3_SCL % o o
105816 |1 C5817 Ro8. oMbz N - e\ I 2o ol PPIBVS S3 ..
L o 1ur- L 22U 9 9 o o A
Tl oY i —
2% }j{CERM 13 g 2402
Keyboard LED Dri ver
%2 9 53 5% %8 %2 7 10 40, PP3V3_S0 12 70 60 a8 52 47 42 29,7 5, PP5V_SO CEI5Té gel_
' T LOUH 0. 58A0. 350HM CRITICAL 2PN Lie grounded
i i R5853" 1 2 KBDLED SW 1 on keyboard backlig ex
To detect Keyboard backlight, SMC will 47%5 1098AS- SM WY a 3 FF18- 4‘%—551%@D- B 3H
i SMC_SYS, o 9 1 TCH NCDE=TRUE 3 -
fristate SNESYSKERLED Mib\év @8159 S s s SMC_KDBLED PRESENT_ L 1[
LOW = keyboard backl i ght present 2 } %};— > o
X5R 3
Hl GH= keyboard backl i ght not present 4021 = 3 O
s _SMC_SYS KBDLED 6|cTrL LED) T { 413
BOM OPTI ON:  KBDLED_YES :
NO STUFF Tess0 APN 51850612
491 = =
R5853 ALWAYS PRESENT RSEBE%ﬁl R581%2K1 LT349 SYNC MASTEFCRIO B SYNC. DATE=05/ 207 200
1 f E? KBD BACKLI GHT CONNECTOR VEELLSPRI NG 2
b5, 402, cap TR TOTEET .
<SCH_NUM=>| D
oo B d} Appl e Inc. I'E”“__I_
N ~ <} <E4LABEL>
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Anal og SMS

R5921 PULLS UP SM5_PWRDN TO TURN OFF SMs WHEN PIN IS NOT BEI NG DRI VEN BY SMC Desired orientati on when
% o0 4 30 35 50 39 3,04, 07,07 ¢, PPIVE SO ’ pl aced on board top-side:
Jicsgzz Jicsgze
1 3| NO STUFF Qs UF %OO,EJF
R5921 oS B ig 24
L5 U5920 a &35 =
M:thhgvz AP3C1G4}\ALH = = X Front of system
1Fs vourx| 12 SMB X AXI S oD +Z (up) ¢
55 45 [T SMS_PWRDN 55 45 — SN? P\I\l:?!?{f\lUt Ve SELFTEST g p—? CRITI \%JLFY 10 SMB Y AXI S oD @)
5 voutz| 8 SM5 Z AXI S oD
RES
NO STUFF Nc _4 |rRes Circle indicates pin 1 |ocation when pl aced C
1 ; ! !
10K922 Ne _3 e noL 11 ne in correct orientation
% NC _6 INC NCl 13 NC
! 160 NC 2 Inc NCl 16 NC 15923 (1 C5924 (1 (C5925
2402 ao 0 TUF~ -0 TUF -0 1UF
N - 19 19 - 189
408 4058 408
PLACE CAPS ON SM5 QUTPUT SI GNALS CLOSE TO sSMC
—
‘R5940 |['R5941 [|'‘R5942
) %, %, %,
1/16W 1/16W 1/16W
MF- LF VF- LF MF- LF
Al ternate | ocati on Anal og SMS
55 sa 83 Desired orientati on when
1353 8 _PP3V3_S3 . i da-
NO STUFF | NO STUFF placed on board top-side:
1C5932 1C5936
3 U o0 B
veo  Hi > &5 ~
Us5930
AP3C1G4}\ALH = = X Front of system
1 ks vourx| 12 SMS ALT X AXI S +Z (up) ¢
5 Ipp CRI TI L
SME ALT SELETEST| 2 |sr |10 _svs ALT Y AXIS O
vourz| 8 SMS ALT Z AXI S
15 |RES
NC _4 |Res _O'rcle i ndi cates pi_n 1 |l ocati on when pl aced
11R(?K932 Ne 3 Ine N1l ne in correct orientation
% o NC 6 INC NCl 13 NC
i/é-u\év NC _9 INnC NCL 16 NC e
2402 a\D
N

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

Sudden Mbotion Sensor (SMVS)
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3

2

R6003 M NokkRR-W BFHES: 38T M NokERR-W BFHES: 38T 004 b
PP5V_S3 PP5V_S3_DEBUG _ADC_AVDD_R PP5V_S3_DEBUG ADC DVDD R, 10  PP5V_S3 e
PLACE_NEAR=R3404. 1: 3nm PLACE_NEAR=R4598. 2: 3nm tot 82 72 VAL TAGESSV VAL TAGESSV 5% :3 ;5
X010 X020 DEBUG _ADC b’;g;‘é” DEBUG ADC | DEBUG ADC DEBUG ADC DEBUG ADC Wepy  DEBUG ADC
1
» PP3V3 W AN E 1582 P3V3 WAN F_XW =« PP5V_SW ODD 1542 P5V_SWODD XW A QBPUQO i?(%)Fo_l Cgp10;2: L CBPO%% 1
— 209% — 200 % —— 200% ——
DEBUG_ADC DEBUG_ADC 2 gEECV' 2 1Y c% 2 8
1R6010 1R6020 PLACE_NEAR=U6000. 23: 5rm 603 0, 603
649K PLACE_NEAR=U6000. 22: 5nm 1M ] o
iow DEBUG_ADC Liow DEBUG_ADC
2302" R6012 2402 R6022 = AVDD DVED DEBUG_ADC =
J 1 226K, . J 1 226K, ADC " 8%320% R6801 PLACE_NEAR=U4900. F1: 3mm
P3V3_WAN F DIV 134 : ADC_CHO L, PSV_SWODD DIV 1R NV CHI 2o SMBUS SMC_ MGMI_SDA o . a5 o7
DEBUG_ADC i DEBUG ADC 1DEBU§_ADC % DEBUG ADC s 2&_(}0 22 Sfi 23 oo 14 A aD = o
6011 o2 1 CB012 R60 o2 1 $6022 T Tt DEBUG ADC 118y DEBUG ADC
gg’lsw - 50%, gg’lsw -I- fﬂf'g, o« ADC_CHR 1 lcHs SDA| . 40 R6002  piace NeAR=W900. E4: 3nm
LMot 2 %5 Mot 2 %5 « ADC_CHA 2 Jo sal 16 ADC sal 1 2 SMBUS SMC MGMI_SCL ey s 4o o0
« ADC _CHS 3 |cHs 5%
PLACE_NEAR=U6000. 22: 5mm PLACE_NEAR=U6000. 23: 5mm ; ADC_CH6 4 |ore VREF| 7 ADC_VREE Mzgg}é"
= = s ADC_CHY 5 |y
6 |oom REFCOVP|_8 AD(‘ REECQVP
DI VIDER ~ 2/3 DI VIDER ~ 2/5 ADC DEBUG ADC
- | 2C ADDRESS: 0X10 / OX11 — ap—. TERM 1 C60071 C6005
ADC RANGE: OV TO 4. 096V TaT T . :_?8 %‘%
LSB: 0.001V E1 o I Y I \/’ 2 63V
&85
o7 66 o1 58 56 54 45 44 43 42 33,g1.7 5, PP5V._S3
DEBUG ADC DEBUG ADC
C6030 C6040
DEBUG_ADC DEBUG_ADC
R6030 402 R§1050 402 PLACE_NEAR=U6000. 2: 5mm
m TP_| SNS_AI RPORT_P 1 AR 2w | SNS Al RPORT_R_P DEBUG_ADC PLACE_NEAR=UB000. 24: 5mm o TP ISNS ODD P 1AAn 2w |SNS ODD R P DEBUG_ADC = i
Y U6030 M U6040
1% DEBUG_ADC DEBUG_ADC
b s OPA2333 RE034 iisw o CPA2333 RE0EA
402 3 DOFN 402 3
+ 226K I + 1 226K
6 | | 2 o
DEBUG ADC ] v\ 1 ,ISNS AIRPORT | QUT 1 v 2 o ADC_CHD & DEBUG ADC ] v-\ SNS QDD 1 OUT 1 v ADC. CHA
R6031 T T, MELoW DEBUG_ADC R6051 e MeLPW DEBUG_ADC
4 - 4 3
m- TP_| SNS_AI RPORT_N1,g3R 2w | SNS Al RPORT_R N s GAIN: 1239 w02 1 96034 TP ISNS ODD N1 AAn 2w ISNS ODD R N o GAIN: 561X 42 1 6004
1/11D/§w 2 épﬂég’ 1/110/§W 2 %poﬁ/
= X VEZLF xR
Vo5~ DEBUG ADC 485 hos DEBUG ADC PLACE_NEAR=US000. 2: 5nm | 4
DH! — L PLACE_NEAR=U6000. 24: 5nm DE| -
C6032 1 o5 R6033 = L - C6052 1 5% R6053 = L
470PF —— 3001K 1 301K2 = A470PF —— 2080K 1 280K2 =
P — A S — A
NOSTUFF @,,\;2 e Y URE g‘ﬁz Hgw M
0 2 M35 06033 0 2 bobFCB053
47OPF A70PF
112 12
|
= % NOSTUFF = %8% NOSTUFFE
DEBUG_ADC G
PLACE_NEAR=U6000. 1: 5mm R(Z?Z(SO
FB Vol tage Sense / Filter TP_ISNS HDD P 1 25 |SNS HDD R P PLACE_NEAR=U5000. 3: Smm
. = 56040
1/16W 8
e, PPIVBRIVES_socry | SNAB040 HELDH
1 2 FBVSENSE I N I SNS_HDD_| QUT
DEBUG_ADC
PLACEMENT_NOTE=PI ace near R5413 —
| R6061 .
> TP_I SNS_HDD N 22, L 1sNs HDD R N GAIN: 845X
1/110/50W
Mios"
PLACE_NEAR=U6000. 3: 5}
PLACE_NEAR=U6000. 1: 5nm C6062 1 1
- 470pF —— -
NOSTUFF 28 2]~
Ry 2
VNCGTUFF
PLACE_NEAR=D9701. 2: 3rm
o 60 01 50 50 0 45 a0 13 42 93 3 5, PPBV_ S3 DEBLG ADC 080
1 6050 PPVOUT_SO_LCDBKLT , >
EE}UF o 03 > 14542 PVQUT SO_LCDBKLT_XW
2 4o§"' DEBUG ADC
PLACE_NEAR=UG000. 4: 5mm 15\?080 PLACE_NEAR=U6000. 5: 5mm
+ = DEBUG ADC 51%/‘11@4/ DEBUG ADC
Ue0s9 R6074 %2 R26z°§<2
> TP_I SNS_LCDBKLT_N shn N0 s I SNS_LCDBKLT_I QUT 13%5K2 ADC CHB sPvouT so tcoBkiT Dl 1339K2 ADC. CHZ =
1% DEBUG_ADC 1%
DEBUG_ADC GAIN: 200X 16w DEBUG ADC 18w DEBUG _ADC
TP I SNS LCDBKLT P 4w =2 Fl ho5" 1C6074 'R6081 GosF 1 C6082
2. 2UF 52. 3K —L 22 5UF
G\D 5 ég% 1/16w T g“i, SYNC VASTER=K18 SENSORS SYNC DATE=07/ 07/ 200
o X X TITCE
2 P 2
: e o s oh | DEBUG SENSORS AND ADC
L PLACE_NEAR=U6000. 4: 5nm - TG Ve T
L = at CB Appl e I nc. |<SCH_NUM>| D
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3127 23 21 20 10 18 17 7 ¢ PP3V3_S5

95785 83 73 72 7166 35°

a7
a7

47 20 &

NOT
ROM

E:

w

m
m
m

f
|

'R6101
3503K C(?%%%}
16
240'2L¥v %’X‘

SPI_MB CS L

SPI _WP_L

SPI ROM USE_M.B

HOLD* is asserted
ignore SPI cycles.

»| CRI TI CAL
u6100
32MBI T
sop
8 ScLK S/ sl o5 SPI
MX25L3205DMRI - 12G
oM T
g CE* 2 Pl
3Hwer/ AcC sasial =
o HoLD*
an

MB M SO (o «

SYNC MASTER=K1/7 REF

SYNC DATE=06/15/ 200

TTTLE

SPI ROM
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5

AUDI O CODEC

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

SYNC MASTER=K18 AUDI O

SYNC DATE=09/ 21/ 2009
TIe

AUDI O CODEC/ REGULATOR

D20

<SCH_NUM>
"<E4LABEL >

d} Appl e I nc.
®

CEI(STZI(():?_L APPLE P/ N 353S2592
FERR- 220- OHM PP5V S3
o772 71 2020 21 36 12 7 0 Ey—PPLV8_SO LYY YL2 . PPLV8 SO AUDI O DI G e
0402
* R T cAll . L VN RN W BFES: 10MM PP3V3_S0 £0:%8:%%:%40°%
1F0 52612U1F 1 A
0% 109 . PPAVE_AUDI O ANAL OGrm ..
L ORI CAL 06216 |1 06215 1 CRT) CAL FRERER W EBHES. tow
061201U% . Lielg\/f i By 1} %)__092114 s 0621
= 0w GO AUDL D e - AT PEPY 2 Cnglé G 10UF£;? B, |7 535 2 igg);_ BB g
o J— Fx
s D PP4V5_AUDI O ANALOG ORI TI CALS RTI i012 LLP . s 0 i( gz 5 i :/}-PQY D ALDL O LB AVP
6221 |+ 1| C6220 I N ) Zo12- Lep = GND_AUDI O GODEC 11 14 1.
'R6210 /= 1o VBI AS DAC| 20 |veias pac
T xﬁé 2 2 X g HPOUT_L| 38 M N LI NE W DTH=0. 30MM M N NECK W DTH=0. 20MM AUD HP_PORT_L
16 6 6 CS4206_FP 44 P FiLT+
%iu\év CS4206 EN 41 _lvke FiLT HPOUT_R[_40 MN LI NE W DTH=0. 30MV M N NECK W DTH=0. 20MM AUD HP POR R@ 60
2 > | :
HPREF| 39 MN LINE W DTH=0. 30MM M N NECK_W DTH=Q. 20MM AUD_HP_PORT_REF 1
NC TP_AUD GPI O 0 2 |GPI 0O/ 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 NeouT_R1+| 36 AUD LOL P R e
o ¢on AUD GPI O 3 15 GPl CB LI NEOQUT_R1-| 37 AUD LO1L N R o
o D AUD_SENSE_A 13 |SENSE_A LI NEQUT_L2+| 31 AUD L2 P L o -
CS4206_FLYP LI NEQUT L2- | 30 AUD L2 NL mmo
CRITI CAL Lyc | 45 |FLve L NEQUT_R2 32 283 ::g Z E o -
6222 1 06223 43 [FLYC LI NEQUT_Re- o =
502 UF -2} o/ 42 |FLYN
‘/F w0 U201 Mceiaslis AUD_CODEGC_M CBI AS g o
3 [v._HD CS4206ACNZC
C54206 FLYN CRTIcaL VoM 28 CS4206_VOOM
VL_I F
LI NEI N_L+| 21 AUD LI _P L s
o v p—HDA BI T _CLK 6 JBITOLK LiNEI NG | 22 AUD LI _REF @mz
o4 17 TRy HDA_SYNC | LI NEI N_R+|_23 AUD LI _P_R am =
R6211 10 _IsYnC
w0 g HDA_SDI NO 1,\?\3\/2 « AUD SDI_R 8 lso M QN L+ 18 AUD M C INP_L oo
51/§ 5 _|spo MCI N L-| 17 AUD M C I NN_L am s
b | N X M N Re| 19 AUD M C I NP R m e
% 17 pry—HDA_SDOUT RESET MG NR |20 AUD_M C INN R e
os 17 oy HDA_RST_L |
o2 AUD SPDI F_I N 47 |SPDIF_IN
™ R6212 AUD SPDIE OUT CH P 48 JopDi F_our VREF+_ADC|_27 CS4206_VREF_ADC NC
« oy AUD_SPDI F_QUT 1,\§§\/z v sal 4 TP_AUD DM C CLK NC
1, 51/gW
hob™ DGND THRM PAD AGND
~ [ [lo|
S b CRI TI CAL CRI TI CAL
o224l .|'0B225
p— p—— 1
l V2 - R6213
= CASE- Pg CASE- B2- SM %16
jém
o2 5 s« GND_AUDI O CODEC M kR BEEES: I
CRI Tl CAL CRI Tl CAL N LI NE W DTH=0. 1
162 00 M N-RENR-W BTHES: 18MM Uc200 XE?&%\?TF:S' HB NO-I_ES C]\I CO]EC I / O
FERR- 220- O:M VRO H=o: MAXBE40-'4. 5 DI FF_FSI NPUT= 2. 45VRVS
1 = 2.
o 00 o1 50 50 54 40 42 13 12,35 31 7.0 [ry—PPBV._S3 2500 4V5_REG I N LN aurfe PRAV] AUDI O ANAL OGprry s SE FSINPUT= 1. 22VRNE
R6200 olaavs nR Cl FSOUTPUT= 1.34VRVS
pumsnnnll PP3V3 SO 2. 21K AV5_REG EN Hsron 202 CRITI CAL DAC2/ 3 FSOUTPUTDI FF= 2. 67VRVS
sEanasnne YV ap NS &®202) | FB53 DAC2/ 3 FSOUTPUTSE= 1. 34VRVG
WS |1 08200 CRITI CALY 1z | —=IUF
sz L 1 0620 ! T2 &
_: 1% —1 OF ig\fﬂ Py
351 XWs200 T, v Ko™
SM Py
152 — GND_AUDI O CODEC &5 5o 55
1 0 2
i
g
S&Ol M N _LINE W DTH= 18W
1582 "ENEC‘C‘Q’KTT’:& - GND_AUDI O HP_AMP 54 4 o2
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D
LI NE | NPUT VOLTAGE DI VI DER
CODEC RIN = 20K OHVB
NET RIN = 18K OHVB
FC = 8 HZ
VIN = 2VRMB, CODEC VIN = 1.14 VRVB

CRI TI CAL
R6301 P3G
- AUD LI L 10 81 AUD LI L DIV 12 AUD LI P L .
- W T ym REWBHE W ity M REEWETE T =
o CER SR C
1R6302
215K
Hapw
2402 CRI TI CAL
C6302
3. 3UF
12
iy
i
= > AUD_LI_GND | ) AE{D Ll _REE pom o
VRERERWBETNM ERECR™ :
15?300
2 CRI TI CAL
%QEW C6312
2 3. 30F
12
1]
o s rmy-GND_AUDI O CODEC | 0%
e
1
Ro3k2 B
Hraw
2402
CRI TI CAL
R6311 @3
- AUD LI R 1 81K AUD LI_R DIV 1|2 AUD LI PR w
0 RS W BFFE T N W N RENCWEREE W i RN W BHE TW
451)5'\9/ CEl \§5R
805-1

SYNC NMASTER=K18 AUDI O SYNC DATE=07/29/ 200 A

TAUDI O LI NE | NPUT FI LTER

T .
d} Appl e | nc. <SCH_NUM>| D
°
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ZOBEL NETWORK & 1ST ORDER DAC FI LTER PLACEHOLDER

s [TH> AUD HP_PORT_ L

CRI Tl CAL|

NC _AUD HP_ZOBEL L

52 58 [T GND_AUDI O HP_AMP

R651
3
(YEL

NC _AUD_HP_ZOBEL_R

CRI TI CAL
65101
0.1

1
X7R- Cg

s (TR AUD HP_PORT_R

AUD HP_R o -

SYNC NMASTER=K18 AUDI O SYNC DATE=07/29/ 200

R T

AUDI O HEADPHONE FI LTER

T .
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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) = 58HzZ +/- 30%
PLACE 06610 CLOSE TO VDD PI N D
67 60 61 55 50 54 a5 44 43 12 93,317 5, PPEV_S3
CRI TI CAL L &Reist
1
CRI TI CAL CRI TI CAL Cegl2 . - ?gc}UF
L 661 06611 20T~ 2 8¢
FERR 1000- OHM 0”033UF Tanp fory 2 485
cmmARLe ML (TIV\z Apsecme Lnn e ' q_ @ o3 m
0402 NO_TEST=TRUE 19 VDD PVDD SPKRCONN _L_OUT P oS © 52 0
R U6610
402 SSVR315
CEI6T(I3](:‘AL CRI Tl CAL SSMP3151 N Gl in WECSP oure| 3
SSMP3151L_P AL A3
FERR- 1000- OHM 6610 = R T Al M N_LI NE_W DTH=0. 30 rm
1 2 112 C24sD* M N_NECK_W DTH=0. 20 MM
som—AUD L@ P | = LN SPKRCONN L_OUT_N
0402 NO_TEST=TRUE b an QoD ¢ 62 %
& e
o AUD_SPKRAMP_SHUTDOWA_L 483
1
CRI TI CAL R6601
L6601 109k
FERR: 1000- OHM 1§§v
o -AUD_GPI O 3 1YY Y L2 4022
0402 .

PLACE C8620 CLOSE TO VDD PIN

1 00 o1 55 50 54 30 45 43 12 33 311 ¢ PPBV._S3
CRI Tl CAL
C66221|. CRI TI CAL
Tt o 5624
C6621 BV 2 o —— 9o/ M N_LI NE_W DTH=0. 30 nm
FERF 1000~ OHM 07 035UF e 5 9 2 i M N NECK W DTHO 20 i
@—A@MMWEM 2 6356;80 4 SPKRCONN R QUT_ P o ca o0 [
0402 =
NO_TEST=TRUE igy 6620 |
35 SSMP315R N c1 fin WCSP qure| 3
C‘E'gégAL CRI TI CAL SSMP315R P AL || N+ out | A3 M N_LI RE W DTH=0. 30
CRI TI CAL M N_NECK_W DTH=0. 20 MV
FERR- 1000- OHM (§360§32L9F C2so* | SPKRCONN R OUT_N o 62 00
smp—AD1I@ PR 1(YYYL2 AUDSPKRAMP RINP 1|2 ap >
0402 NO_TEST=TRUE ién/ 3 S&‘
o _AUD_SPKRANP_SHUTDON L 40

PLACE C8630 CLOSE TO VDD PIN

or o5 o1 50 58 54 45 43 53 42 53,917 5, PPBV._S3
CRI TI CAL
CRI TI CAL CRI TI CAL 066321, . %gé%“-
FERR’L-(:IS.Q(Jso- OHM 6631 1002 LZ:: = = 0, UF M N_LI NE_W DTH=0. 30 nm
0. 068UF [ @ EE‘ S 189 LLINE ;
D AUD 1Ol NR 1(YYY L2 AUD SPKRAVP SUBIN N 1|2 case! 55— PED %R gFl’\IRNEO(J/K‘DTSI-O:Q 0 I\IIDM
0402 NO_TEST=TRUE o U630 RCON QUT P oy sz o0
& K |
SSMP315S N Cl INn ouT+[ C3
(E%gécAL CRI Tl CAL SSMP315S P AL || N+ ouT_| A3 M N_LI NE_W DTH=0. 30 nm
FERR- 1000- OHM 6630 CRI TI CAL M N_NECK_W DTH=0. 20 MM
0. 068UF @ spF SPKRCONN S _OUT_N
o> AUD1OL PR 1 mww 2 . oo ¢ o2 o
0402 NO_TEST=TRUE b
%v BlE
i
o _AUD_SPKRAMP_SHUTDOAN L
SYNC MASTER=K18 AUDI O SYNC DATE=07/ 29/ 200
o O SPEAKER AMP

O .
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AUDI O JACK 1 LO HP JACK, SPDI F TX
D AUD_SPOLE_QUT M C CONNECTOR D
FERF%(:SLZ(?O% OHM CRI TI CAL %Rg;'gg"
LYY 2 HS_ MG P w
o e APN:  518S0520 784 & 3903
4
pfRE FERR: 1000- OHM CRI Tl CAL —O
il PPSV3 S0 LYY L2 HS M C N g oo oo @B MCN 10N
FEE L L 0402 ©o@mBl_MC SHELD o[
APN: 514-0671 FerrOL 7R T eAL o o BLMCP o
LYY Y L2 AUD_HP_PORT_REF (o - .
00 CRI TI CAL 0402 —O
SPDI F- TXRX- K24 L6701 =
F- RT-TH FERR- 220- OHM 2. 5A = —
Mc, 6 AUD_CONNJ1_SLEEVE2 1YYz GND_AUDI O HP_ANP g <0 <o
DETECTS 5 AUD_CONNJ1_SLEEVEDET 0603 R
SWTCHO 2 AUD_CONNJ1_TI PDET
e AUD_CONNJ1_TI P FERR- 220- O-M
RGO 3 AUD_CONNJ1_RI NG 1YY Y L2 AUD_HP_R (s,
G 4 AUD_CONNJ1_SLEEVE 0402
AUDI O CRITI CAL
L670
A~ VIN|~ FERR- 220- OHM
wY\{B-VOCE LYY Y2 AUD HP L ey oo
C GND 0402
700
OPERATI NG VOLTAGE 3. 3
C POF 1 10K, AUD_J1_SLEEVEDET R porm o C
m . Hp
e ST CAL 1, CRI TI CAL L647%
1 2
SHED T3 1650 |2 66,701 LRI |2 6. LS LM . Dz6700 FERR 10002 CHM CRI TI CAL SPEAKER CONNECTOR
Tz 18 2 6% 6. 8V- 100PF 402 : 402% J 1YY Y L2 AUD J1_TIPDET R yomy s
" 408 M 402 — 1 CRI TI CAL - 0402 c\|;e|6 T7| é,‘?_L
1 2
DZ6706 DZ6701 _
L % 6, BV- 100PF % 6, BV- 100PF 106705 APN: 518S0519 7837 &.9002
40 - oi)wp‘: —30
1 2
' 402 w0 o1 o -SPKRCONN L_QUT_P 1
ket BTEER: 28 T GND_CHASSI S_AUDI O JACK , o, » o oy SPKRCONN L_QUT N 23 -
._40
X701 1L crTica
152 J6782
XWE702 78171- 0004
GND PATCH X, APN: 518S0521 war 39
1 % 2 _O
99 61 6 SPKRCONN S OUT_P 1
#7898 pP3v3_So R6J01 0 o1 % SPKRCONN_S_OUT_N oo
wakleaus b e s GND_CHASSI S_AUDI Q JACK LAANZ w0 o1 « e SPKRCONN R_OUT_P 3
gheaniy b SPKRCONN_R_QUT_N Z1
2 R " NOSTUFF o
B APN: 514-0635 40 = ST CRITICAL| B
C6783 1 106784 +—0O
RG749 33RE —— —— 33PF
J6750 AUD_J2_CPT_CUT 15T 2 AUD SPDIE_IN gy s NOSTUFF NOSTUFF V) 2 2
AUDI O RCVR- MB7 'Vs\/g\’ CRI TI CAL CRI TI CAL 40
F-RT-THS v -1%‘19’ C67811 106782
DETECT FOR PLUG TYPE _ 5 40. CRI TI CAL 33PF - - X PF
;wrcn 2 AUD CONNJ2_TI PDET FERF%6130504 oM CEBW o ‘F %EQ/
LEFT 1 " - 0
A RGHT_ 3 AUD _CONNJ2_RI NG 1YY Y L2 AUD LI R@@ =
g 4 R caL L
AUDI O L6756
1 6 FERR: 1000- CHM
\\{ 5. a7 AUD CONNJ2_TILP 1YY Y L2 AUD LI L ey e
402
c- vour 8 Rt cal
CPERATI NG VOLTAGE 3. 3 L6758
POE 600- OHWF 300MVA
9 AUD_CONNJ2_SLEEVE LYY Y L2 AUD LI_GND o,
SHELL | 10 0402
sao [ CRITICAL |, [6752 -
PI NS 106750 CRI TI CAL DZ6754 FERR- 1000- OHM
2
i ESDAPC%617§’N§ 6. 8V 1005;;% 1YY Y2 AUD J2_TIPDET_R oD -
255 Scpes2 % | CRLTICAL 0402
CRI Tl CAL " DZ6756 . A
2
DZ6757 6. 8V- 100PF _ '
A L %\ ESDALC5- 1BMR 402 1 C6756 SYI\C” IIVthSTEF\EKIS AUDI O SYNC DATE=07/ 29/ 200
s : = JgoeF AUDI O__JACKS
1
402 T e e
GND_CHASSI S AUDI O JACK . d} Appl e I nc. SCH_NUM>
®
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8 7 6 5 4 3 2 1

CODEC QUTPUT SI GNAL PATHS

FUNCTI ON VOLUMVE CONVERTER PI N COVPLEX MJUTE CONTROL DET ASSI GNMVENT PORT B LEFT(HEADSET M C)
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. 1MV
SPDI F OUT N A 0X08 (8) 0X10 (16) N A 0X0C (B) FEW OQ'M/O_TAGE=3. 3V
62,08,59,65,58,54,53.51 59 40 PP3V3_ SO 1 PP3V3_S0 RX
88 35339 3 84 Sgaég 5% 0402 DRC M KEY
CCDEC | NPUT SI GNAL PATHS CRI TI CAL APN: 353S2256
FUNCTI ON CONVERTER PI N COWPLEX VREF DET ASSI GNVENT M KEY ,
LINE IN 0X05 (5) 0xocC (12, 0 N A 0xocC (12, 0 C6880 1 o M KEY
SPDIF IN 0X07 (7) OXOF (15) N A N A 6. 8$0§Lé'o: nE A
BULT-IN MC 0X06 (6) 0XO0D (13, B, Rl GHT) M C_BI AS (80% N A 603 8&3%%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 |sa mcsad L HS MC BIAS M KEY
SYSTEM | NT AND GPl O LI NES o0 40 47 42 52 30 20 20 25 yy¢Ery— SMBUS_PCH_DATA 5 |lspa  petec] 2 HS SW DET CRI Tl CAL
FUNCTI ON I NT GPI O . 10 1C882
M KEY ENABLE SATA4GP/ GPI O 16 o @m—AUD 12C INT L LqiNT* BYPASS RX_BP f:zGOZUF
M KEY | NTERRUPT PIRQ H GPIO S 25 20 T AUD | PHS SW TCH EN 8 |ENABLE 2 %Aéﬁz
PERI PHERAL DETECT PIRQ F GPIO 3 D __THM 0
<|o —
- %‘%{%;%1 GND_AUDI O CODEC 4 s
M KEY M KEY
7 % 5
aBlciiz| peggll| |'RE882
o3 50 55 GND_AUDI O CODEC 1K 2, 2K
1/ 11 \5{\7 %lﬁ\év
L pt 2
e v, )
0. 1UF %%4
1 2 y
PORT A DETECT ( HEADPHONES) PORT B DETECT( SPDI F DELEGATE) s @mAUD MC INP L = H HS MCH _RC 1 I 2 HS MCP me
90
(% Ig‘é - ég M KEY LR M KEY
63 58 AUD_SENSE A 0. 1UF 402 IR6883 |1 M KEY 1 c6885
" AUD MC INNL 1]|2 100K _|~C6884 —— 57PF
~ PP3V3_SO_AUDIO F L . % - UF £ PEoy
26506 B6805 iy e T bE% -
1R6801 APN: 37650613 B How 5 X880 | |29 CRI Tl CAL ORI TI CAL
220K AUD_OUTJACK_ | NSERT_L 402" S402- o2 50 5o GND_AUDI O CODEC 1 2 HS MC N me
%\é’ JAUD PORTA DET L NC AUD PORTB DET_L NC
801 b 801 | Doi¢
SSNBngSOETAslgaE K SSNBngSOETAs'ZaE Kk
o 02 -AUD_J1_TI PDET R ¢ — —
SEW_S'Lt 26*51 PORT B RIGHT(BUI LT-IN M O
63 59 ss GND_AUDI O CODEC
s PP3V3_S0_AUDI O F g
63 5 5 GND_AUDI O CODEC 402
e AUD_J1_SLEEVEDET R I CAL L685
Bs8s8 rerk 3858
63 62 AUD J1_SLEEVEDET 58 AUD M C INP_R 12 Bl MCH F 1 Y Y 2 BL_MCP ams
Ll <B 1 0 0402
No Y loyks 20 1 CRI Tl CAL
0. 10F gX R6852 1 1 CRI TI CAL
AUDMC INNR 1jlz 102 100K~ C6853 71 _|I° C6854
s ¢} ey O glté% — —— 27PE
5 GO AUDI O CODEC b e M T Sy k085 o
R6853 2 - N
s . GND_AUDI O_CODEC 4212.4K2 Bl MCLOF 1 Y Y 2 BI_ MCN ames s
—/\/\(/\ 0402
XWB851 18w
EXTRACTI ON NOTI FI CATI ON SM 402-1
1%2 BIl_MC SHIELD@SSZ
CRI TI CAL -
L6862 HP=80HZ
o 8 FERR- 1000- OHM =
% %‘Ssm PP3V3 SO 1Y YY L2, PP3V3_S0_AUDI O F
?3 0402 M N_LI NE_W DTH=0. 1MV
. M N_NECK_W DTH=0. 1MM
06816% VOLTAGE=3. 3V
PORT C DETECT (LI NE-I
i%ycéém?r ( N
os 50 s GND_AUDI O CODEC RG865 R6861 o 5 o AUD_SENSE A
2 AUD PERPH DET R 1xaA 2 AUD | P PERI PHERAL DET oo
178w R6813*
465: s PP3V3_S0_AUDI O F 1%5D
Wi
'<R6811
803 ol g%Z)OK I NDJACK INSERT_L NC
16w
SSNBNISCEADE L zﬁfé'z“ SABTG
R? SOT563 K SOD- VESM HF
s 2o AUD_J1 Tl PDET_R1 | PDET_FILT s APN: 376S0612 -
? —/\W ya 5[c* sl . _AUD J2 TIPDET R SYNC VASTERCKIS AUDTO SYNC_DATE=07/ 207 200
- 1
i 6860 AUDI O JACK TRANSLATORS
9 BT RG, NOVEET T
"F%&&ﬁy > ook By popl e 1 nc <SCH NUMH[ D
o 50 s GND_AUDI O CODEC . . GD AUDLO CODEC o p . T
o3 50 ¢ < >
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MagSaf e DC Power Jack

CRI TI CAL CRITI CAL
J6900 65822?\, PPDCI N_G3H -
78048-0573 | pp1gys DO N FUSE 1 2 I
- NCRECKY BTHEO Bonm
e [ oL J@d%«é&ﬁ}&’ & 108905 1206-2 PP3V42_ G3H 8747 2145 45 48 47 58 40
PVWR —_
0| O = LU SMC_BC ACOK_VCC _ECBQUQS
e O_: 03 K PLACEMENT_NOTE=PLACE NEAR U6900 and U6901
S 1 5 _
sic| o ZRBOEI)(ZQ H_;, TmSZOSAFEAPEI 40}25\/I
-4 5% SOT665
= Tasw U6900 2 = SMC _BC _ACK 45 a6 65
VEiG540 @
i sy SYS_ONEW RE alnr ol X
CRI TI CAL
aD N
o~ (]
NC
Bl L CONNECTOR
0 a7 40 s g2 g g 7y g, PRSVA2 GBH
= 5951 _L 51650523
1-Wre OverVoltage Protection 0.1 TRosE
fon 2 CPB6312-0101F
- ADAPTER SENSE 55 312-0-
== (M)_13
= 14 O 1
The chassis ground will otherwi se float and can 2 1
send transi ents onto ADAPTER SENSE when AC is 2 g g_ 3 NC
connect ed. R6961 NC 6 PP 5 X
100
53 46 45 (OOT} SMC LID 2 1 . s SMC LID R BOC7
o ‘/\!-X“ o PR SMBUS SMC BSA SDA 210 ol° TO SMC
" 15 15 sQE—ySVBUS S\C BSA SO —— 210 ot SMC BI L BUTTON L oo ¢ s
6955 1| ce953ice952 . — 06954 1
0. 001UF 47PF 47PF —— 16 ()15 0. 001UF
18 5 5 1
o oy oy oy
[1] n
3.425V "G3Hot " Supply
Supply needs to guarantee 3.31V delivered to SMC VRef generator
R6990
.. _PPDCI N_G3H_OR_PBUS NN
VR NERS S W 5% P3V42G3H BOOST
AGE=18. 5V LIsw 3 G3
402 ~
N BOCST
tesso
PP3V42_G&3H
1 BEN 6,747 31,20,43 45 46 47 48 4
518- 0358 O L S S MM Vout = 3. 425 R
CRI TI CAL R%’g’ég _EN_ R ORI TI CAL s FRECR : I :
J6950 BATTERY CO\INEC-rm %4/:15"@/ NCx—Pe 35352730 BD_I SWTCHNPETTRE DoTTRE 1 0 2 250mMA max out put
SR b 10 |gr rel 1 P3V42_BD R R%@Qiz > _ o
M RT-TH 5% 1 Tow 6995 1 R6995 (Switcher linit)
ol ol PPVBAT_GBH_OONN P3V42_RT a0 TR il 992 hoom
o e r— P u T i
P3| 042 'R699 a6y 2805 106999
Pa| 044 P SMBUS SMC BSA SCL 6 45 48 64 65 97 1053)0K P3V42G3H EB - ég%/up
e T ——TT it = ? ffem
P6 0—7 i CRITTCAT® §s|48 64 65 97 2 1R6996 6
el o8 06950 R6950" ©6950 * 249K
rs| & - ~ A
po| o0 RCLAMP24Q2B 10K 0.1 —— ¥
— 116w v, 2
SHLD_PI N| 010 V6% 402
SHLD_PI N| o-}1L - ?
SHLD_PI N o112 GND Vout = 1.25V * (1 + Ra / Rb) =
SHLD_PI N| o413
SYNC_VASTER=R18 POMER SYNC_DATE=06/ 307 200

T TLE

DC-1n & Battery Connectors

O .
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This node is powered
- t hrough body di odes: 1 1
Reverse-Current Protection :"ba¥inown aroso. | Nrush Limter
* PBUS t hrough Qr085,
CRI TI CAL Charger TOP FETs and CRI TI CAL
AP 080 Qr055. 085
FROM ADAPTER HAQZlZBROl PPDCI N G3H OR PBUS HAQZlZBROl
w75 _PPDCI N _G3H sa -~ - o sa
8l o VolTAceSTs. s 0 T 2 o1 -8 PPDCI N G3H | NRUSH
7 . 5 7 » .
. z 2 ||s2 ;3 5 VOLTAGE=T8. 5V mm
5 [| o1 st 1 C7085 | R7085L 1 st oi[s
- g AUF 470K o
- i fow
02 (MG 4
CRI Tl CAL
BAT30GVA LM
SOT- 323 (CHGR _SGATE) (CHGR _AGATE)
.
3 LA 2 (CHGR DA N) R7021
_2‘>|_| - AN CRI Tl CAL
ACIN pin threshold is 3.2V, +/- 50mV L C7020 H:S.l/\év » CHGR CSI_ R P 42R7020
Di vider sets ACIN threshold at 13.55V 15 050 405 0..020
T 10% 1w
I nput i npedance of ~40K neets 2 éé‘,gM R7022 0 CHGR CSI _R N ME-LF
sparkitecture requirenents 30mA max | oad R7001 402 1 B ) e
PP5V1_CHGR VDD PPDCI N G3H_CHGR
~Z mm 4.7 S M N LINE WDIFEQ. 6 nm
1547 0 45 43 go g1 g7z o PP3VA2 GBH l NECK W DTH=0 T 1/\/5}%\,2 PPOVI_CHOR VDD”% k/ﬁbs}é" %NEEQE’E\T/*E“ m 18R;I()T|38AL 18?'0“3?" 1 C7035 |1 C7036JiC7037
OLTAGE=5. Jd B Jd B 4 i .
, L 1Vc7001 1 c70221 |rc7021 = /e =L —uf P OLF
ofE L LonlF 2 5 2 5y B OTE TR
BATT 3S C70021 1’;% S(T)%FF : T T ggg} L ANy L ANy 805-1 665-1 202
R7012: 1£é'§, TOOK I %5 T 55
2 5% ol o £
% 16 | | =
il Ao et e - ;
R700 12|vrsT ORI TI CALDGIN2__o CHGR DCI N 5 CRITICAL MBx Current = 8A
1R7010 SMC RESET L 1 CHGR RST_ L 134SMB_RST_N scatel 26 CHGR SGATE [ %7 A .
30. 1K ™ 1“,51“/6\3,;“ 2 o m—SMBUS_SMC BSA SCL| 11 s U7000 n CHOR AGATE 1 7025 —A 9 K0332Dp5.01 (L7030 limt)
6w VEDH, b2 oy SMBUS_SMC_BSA_SDA 105 AGATH 50 & LFPAK: SM N
it 405 8 & CHCR VERO " N coipl28w| CHGR CSI P —=0.: f = 400 kHz
2402 D VFRQ csiN27s| CHGR CSI_N Tov CRI TI CAL
CHGR CELL oleee 2 g CRITI CAL TO SYSTEM
Fl oat CELL for 1S CHER ACI N 3 I poorl 25| CHGR BOOT PLicE_NEAR=UT000. 25 2mm L7030 F7040
AON O eate 24 | CHGR UGATE O DT 1 ;I ;| 4. 7UH10. 2A SAMP- 24V
'R7011 CHGR_| COVP 5llcow @«  PHasE[ 23 | CHGR PHASE CNENETRE DIDT-TRE il . _ 2 1 /‘\J 2 PPBUS_G3H 87,60 19 66 67 50 70 2
9, 31K R VPO el 21 | CHGR LGATE U RGBT 2 Forzsar Su 1208
c] 6 IVNEG ) GATE_NCDE=TRUE DI DT=TRUE] DI DT=TROE NO STUFF
2B 2 CHGR _CSO P 18Jcsce . BeaTE| 16| CHGR BGATE |
2402 4 CHGR CSO N 17 |cson g TV s | CHGR AMON o, R7032
~ 36V/V B 15 CHGR BMON 0
BATT_25S : C7050 8% (o seadis | SNC BC ACOKED s o ﬂ;g;v LR e e R
R7013' 1 E 3 5 : Ao BV |* 7040 1C7045
. 1b\°§ T ids g o 35352392 CRI TI CAL CHGR _PHASE_RC - %;ézyF T g{powF
402, - 035 e SETASY 205
4 [ %7K0305DPB NO STUFF BATT_2S L CRI TI CAL
N LFPAK- HE 5539 R7050 Qro55
" 37opPF L = SI 7137DP
- égp i 3 TQ FROM BATTERY
XWr 000 1 5| 1 402 1 R 2 PP\(‘BAT Gg&g R , B
3 + THNEN © o PPVBAT GBH_CONN , o,
ke " - SRS 8s .| crose: c7057i bj % ] T R VRS S M
BEACE-NEAREH7888: [53: 1 L 1};’,’;:: 0. 1}Lé§ —0 01‘@5 B Pl wre
= 25V, ! V5 1 V5
6o3°F 408 6y -
(CHGR CSQ P) R7051 > > 2 990 CHGR CSO R P
(CHGR CSOQ N) R7052 o i \pp2usCHRCSORN | =
(PPVBAT G3H CHGR R) (PPVBAT G3H CHGR R)
(CHGR BGATE) —
7047 Groga:l Lgrooo | grogs: B938!
— %o - b= — 1\& - Y — . L ——
> 180 B ziS\F{ ?:é\fz iBv
285 CERy 285 1 %35 CeRy PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRITICAL | BOM CPTI ON
el GND_CHGR AGND
2 . mm 1070139 1 RES, 0. 010, 0. 5% 1W 0612- 1 R7050 CRI TI CAL BATT_3S
VOLTAGE=0V m
SYNC MASTER=K18 POVNER SYNC DATE=06/ 30/ 2009
e
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CRI Tl CAL = CI'_?'7T7'§8L Pul | -ups (3) nust be 51 ohnms to support XDP (not required in production).
ur7760 2. 2UH 1. 2A 70mA is required to support pull-ups. Alternative is strong voltage
Sﬁlp?;‘rA PCAAO318- SM di viders (200/100) to 3.3V S5, which burns 100nWin all S-states.
L VIN X 10M NPL:!-béZWED'NE;r SWSV\I TCH V\&E TRUE 2 PP1V2 ENET e ml TI (:AL
o _
- PM ENET EN 4 |en 35352719\/CUT 5 M N_NECK_W DTH=0.2 nm DI DT=TRUE Vout = 1.2V XDP_PCH
MAX CURRENT = 0.7A u7740
3
S XW 761 crrer  FREQ = IMHZ PP3V3_S5 TPSTZ0108
6 |vi po - 1 31987 68%68"73°75°71%4 57 s 4laias SON PP1V0O5_S5 6717
—— 22UF
7 vipt PLV2ENET FB 1 A T % 6l N ol Vout = 1.05V
=V
2 veoe ot Max Current = 0.35A
- 3[en Nd2 s NC
p pawn BB XDP_PCH XDP_PCH
o o - Cr7401 an BB 1C7741
1UF —— 5 7 —=2 2UF
e?SG“jI' T, 8%
CERM
= 402 402
3127 23 21 20 19 18 17 7 5 _PP3Y3_S5
o7 e8%631 75040 %475 s
CRI Tl CAL
Cr724 1 Cr7201 o~ o
1000;32@’ Zi%@—— Z 15251088
s i U720 N
| HLP2020c2
= | SL8014 PP1V: 67 12 16 21 23 24 58 72 87
OFN
(> PLVBSO_EN B N LSS W (XYL Vout = 1.794V
P1V8S0_P 7 - TR XW 700 RILCAL | Max Cu t = 2.7A
» PG S 1 C7723 |1 &1721 X rrent = 2.
vFB| 8 P1V8SO_FB PLV8SO_FB XW1 &3 2 P e S Freq = 277
P1V8S0_SYNCH 4 |syncH a N e renrerrzo 2w o BB T 3%, q = 777
g (&NC R7720! 2 CERM 2 CERM
6 402 805
a a) 5 NC?(NC 113§
B, 8 F e i
°olel alsl = NG
<Ra>
1 CRI Tl CAL
1Ro7|<722 R7721* Cr722 1
5% 90. 9K 22UF -
1/16W 1% 200 ——
%:-ZLF _lﬁgv 62 5
2 202 B
<Rb>

Vout = 0.8V * (1 + Ra/ Rb) B
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31 27 23 21 20 19 18 17 7 6
95'85 83 73 72 71 68 57 35

3.3V S3 FET

Jo

3 48 PM SLP S4 L
$ i OD——

1.5V S3/ S0 FET

CRI Tl CAL
810
SI'A417DJ
SC70- 6L
PP3V3_S5 ~
L~ "’ll i_]_l o\ PP3V3 S3 87,8 7 39,71 32 93 2 35 36 48 50 53 54
R7812* C7811 * E
Q7812 | DBl 10K 0.033LF —— o 3.3V S3 FET
SSNBN15F3§PB!1E n/ng ;g; ) -
s , R781(;02 c7810 MOSFET Si A417
0. 01UF
2[G™ sy P3V3S3 EN L 1,\%\/2 P3V3S3_SS e CHANNEL P- TYPE 8V/ 5V
iw 'EL RDS( ON) 23 mOhm @ 5V
Vios" e LOADI NG 1.568 A (EDP)

s2 47 42 70 7 §2_PPSV_SO

M- LF
402
PC;_8>< NC

s P1V2SO_GATE /\/5\°/<\I P1V2S0_GATE_R
- 1/16W - -

1.8V SO GPU_I FPX FET

87 71 58 24 23 21 16 12 7 6

8677270765 68 54

o7 86 73 [T EG RAI L4 _EN

o731 30 28 7 _PPLVE S3
7266 23 76 _PPSV_S5 _
C7801i
0. 1UF
i -
i V s APN 37650651
| 80
= SLG5AP020 b CRI TI CAL
- o PLV5CPU_EN 2Jov TN gs R7801 L—_ Q7801
7 . 0, 4 S| 7108DN
3 {SHON* [e AN — PYRPK- 1212- 8- HF
NO STUFF g PLVSSOFET_GATE ‘st ~ P1VSSOFET_GATE R s
Cr7802 MELeY 5
CTUE —— Pd 85 NG 402 1|23 _PP1V5_S3RS0 671316 31 42 73 99
o 0 2 o TR :
603 =5 &
1.5V S3/ S0 FET
= NOSFET SI 7108DN
CHANNEL N- TYPE
RDS( ON) 6 nthm @. 5V
LOADI NG 3.2 A (EDP)
1.2V SO FET 1.2V SO FET

MOSFET Sl 2306BDS- GE3

713776 PP1V2 ENET CHANNEL N- TYPE

o0z 10 PPOV_SB ’ RDS( ON) 65 nOhm @. 5V
C7850i LOADI NG 0.124 A (EDP)
o 2 Ve
402 3
1 85 37650748
= SLG_?DQNPOZO CRI TI CAL
» m—PLV2S0_EN 2lon oo B2 R7§50 Q7850
I_3CSHDN~ q7 1 2

SI 2306BDS- GE3
sor23

PP1V2 SO

67 87

1 —

PP1V8 SO
1.8V SO GPU I FPX FET
MOSFET Sl 2312BDS
Vee 37650683 CHANNEL N- TYPE
SLLgsggoozo 3 RDS( ON) 31 mohm @. 5V

TOFN 5 HO\ 7880, LOADI NG 0.3 A (EDP)
N crTical | e Q7880
SHDN* G 7 _P1V8GPUI FPXFET GATE 1 G: 1 S SSAT2233123D5

6
2
PGS NC PP1V8 GPUI FPX —
an PR -

3.3V SO FET

CRI Tl CAL
830
SI'A417Dd
SC70- 6L 50_51_52 54 58 62 63 _68 69 73
51,77,29,31,20,39, 10 37,7 5 _PP3V3 S5 . - \ M287§§7gésgégﬁog?gg:d%aﬁsdgs
< oo\ -
121 3.3V SO FET
R7832* C7831 * To
100K 0. 033UF —— MOSFET Si AM417
a1z ol e .
SSVGNISFEAPE | |\ o P CHANNEL P- TYPE 8V/ 5V
s e R7830 C7830
= 83 0. i)|1ur: RDS( ON) 23 mOhm @. 5V
| P3V3S0 EN L P3V3S0_SS L2
772 90 )M SLP S3 L R 5|G™ S[7 e 10 LOADI NG 2.3 A (EDP)
ey i
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3.3V SO0 GPU FET @nea
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i 3.3V SO GPU FET
R7872" c7871 -(D MOSFET Si A417
1UF ——
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1/ 16W o 2 ™
o ior
402 , R787(;02 c7870 RDS( ON) 23 mtchm @. 5V
0. 01UF
P3V3GPU EN L 1,\/1\‘;\/2 P3V3GPU SS \ H 5 LOADI NG 0.8 A (EDP)
Qrer2
KH
=
o7 75 rmy—EG RAIL2 EN Jest
Vv FET T
5.0V S0 et
TPCP8102
v o PPV SO0 ¢ iz 4 52 50 60 60 70 72
V1K- SM
o7 66 61 58 56 54 46 44 43 42 33 31 7 o PPDV_S3 [ ™1 -
toh B 1 5.0V SO FET
S—
R78467|-2< K 0383%% . ro— MOSFET TPCP8102
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8 7 6 5 4 3 2 1

State SMC_PM G2_ENABLE PM SLP_S4_L PM SLP_S3_L
3.3V, 5V S3 ENABLE
Run (S0) 1 1 1
Sl eep (S3) 1 1 ) 72 s 45 40 91 10 (D EMSLP S L (PM S4_STATE L) — PMSLP S4 L 1o 51 4 a5 40 72 79
Soft-OFf (S5 1 0 0
(9 5 5 o 2 R7911 2 R7912
Batt O f G3Hot
3.3V S5 ENABLE — Biow Htow
R7902 P i
o6 45 [TEy-SMC PM @2 ENg z\/l\(/)e/\ i . 73 o P3V3S5_EN PBV3S5 EN  gomy ee 7o S5 rail PLACE_NEAR=Qr210. 2: 3mm
Loy MAKE_BASE=TRUE PF’3V42 G3H PLACE_NEAR=U7300. 11: 3nm
LELsw NO STUFF 48 4T 46 4583683686453 So 73 66P5VS3_EN . P5VS3 EN oo o 7 D
R79581 202 1 C7902 VAKE_BASE=TRUE —
100K 0. 068UF Cr79401 o2 67 DORREG EN — DORREG EN ooy o o
vaow , v 0. 1yE 1R7940 NO STUFF
franes cer PP3V3_S5 A 100K PLACE_NEAR=U7300. 11: 3mm |1 C7910 1C7912
PLACE_ NEAR=U1900. L13: 31 2 e a1, 2z R (a3 RO AT 8 CRITICAL 702 i/gzlﬂév 0. 47UF — 2";’; UFPLAcgNEAchvzm. .
VoD = 24 2 2 %;stn
- ) Slsense | J7 94 QResET* L RSVMRST PWRGD .
TPS3808G33DBVRMA|
S5 PGOOD CT alcr  SOT23-6  pml3
Cr79411 GND tr
0. 001, I; o
r: V’z‘l’ -
402
O her SO RAILS
+ 8.5 52 51 % % 5 %0 9 pPaV3 S0
342120431520, 09, 00, 17,18
BEEHNNEEs
SO ENABLE
(PM_SLP_S3_L) R7978 .
PM SLP_S3_L 1 ’\1/37\, 2 73 72 49PM_SLP_S3_L_R R791%ﬁ
o5 73 45 31 18 6 o
o e VARE_BASESTRUE — PMSIPS3LR oD 2 7 y 1233%
M- LF - M LE
PM SLP S4 L 7o 2 — PMSLP S3 LR w0727 022
e Y 2o 1 42 45 45 72 7 R7979 2§ R7981 ZRO7K985 J r7986 —— oD 3
100K 33K % 5. 1K — PMSIPS3LR o e R7995
1280 1’ 16w ot 5% - 73 _SOPGOCD_PWROK AN 2
i i 1] doz R A% — C
. LACE NEAR-U7600. 251 PLACE_IEAR-LT050. 2: o 402 " PLACE NEAR-UT720.5: 6 R7996 oW
VFR( ! SLPS4 VFR( ! sLPSs PLACE_NEAR=U1800. P12: 5rrm - . " 73 71 P1 EN — P1 EN 71 T 0 - - -
« R7933 | R7932 > 7 R =—P1Vv8s0 oD " " [rmy—PLVBS0_PGOCD LANAA—
5%,
§ f?/isw 15?41%45 AZ §—Ppsvaz G = P1V2S0 _EN P1V2S0_EN P5V3V3_PGOCD %'%;g‘év 1R78972
] Tows 77 — 7273 o
J MtF J e TRRES BASE= TRUE = oD ° M NG STUFF ’\/5\0/4\/
73 704 CPUVTTSO _EN — CPWITSO EN 70 73 R7 1/16W
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oK VFRQ Generati on . DORREG PGOCD NS § 751680 A%3075 163
5% PLACE_NEAR=U7600. 25: 6mm PLACE_NEAR=U7850. 2: 6mm PLACE_NEAR=U7720. 5: 6mm m 5%
%/F,lf‘év ’}/F}E‘g R7888 PLACE_NEAR=U7980| 1: 2rm
402 1 C7981 1 C7985 1 C7986 o oy CGEXI MP__PGOOD 505" 1 AN 2 R7994 : 1 C7989
PHOR VERO mrmy e = 0if7WF — WF g A s L5
931 2 &% e 2 Bl 2 &% e e a8 e &
SISV o) NO_STUFF 402 .005.02.58_ 21 52 51 50 16 pe M w2 L
soo- VEsm HE | ~( R7935 95813505180 %4077071%9 §2__PP3V3_ SO NO STUFF
Kn 0 ER S0 PVR PGOCD L
5% 1
M l— < jétélﬁ‘év N 5 TC7SZO8AFEAPE
. o TUFF
e 27MHZ CE EN Generation Rro99 MR7001 2 N
| 0 ALL SYS PWRGD m 25 27 45 87
_ - géﬁ\év 87 86 82 73 8 PM ALL GPU PGOOD 1 /\/S/\/Z ALL GFX PGOOD 1 BU7989
VFRO EN GATE (Need to confirmif SMC can provide 1 pin for control) - 402 5w 3
. OKB05 27M-Z EN L gy 2 b
ENET Enabl e Generati on 3.3V ENET FEI K rar S i
. EXT GPU PWRGD Pul | up SS K15FV ol =
" ENEru = u SO“ | | ( " Ssu && " AC' && " \/D__EN‘) @5' %L SOD- VESM HF K'-
. 2 69,68,63 62 58 5452 51 50 48 PP3V3_S0
NOTE: S3 termis guaranteed by source of R7920 & Q7920, MUST BE S3 RAI L. R4101P D I | — B
SOT- 23- HF E
36 95 3433 33,33 20 1707 o _PP3V3_S3 /\ PP3V3 ENET 1o a R7990" 1[G” stz
3732785784 %%6 o 2 /s [*]D\s 100K 3.3V 1.05V AND 1.5V SO RAILS MONI TOR CIRCU T
Ial baRd = -
R7 ! o 1C7921 T 402,
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1B 1800 2 1 : o7 o0 02 72 o [T PMALL_GPU PEOCD_— ikt
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2 2| RrQ22 0. 01UF o 00 02 12 o [y PM ALL_GPU_PGOOD — | V50— VOOR 0. F
s PM ENET_EN 1 2 P3V3ENET_SS 2 ||t — [em AL P iy
’ —LAAN < b [OOT> © 73 82 5 87 a2 2
3 51/r§|\év ilgl"\;ﬂ T 1 SL88042I RTJJZ 0 I
C7920 ¢ 921 402 G 69,68,69,52,59,54,5%,51 % % PPBV3 SO . TOFN . =
0. 22UF . 320T 39392D‘N xX-G - Agsdéa????ﬂiuﬂégﬂé 5% 3 %2 PP1V5 0 5 £$m| TI CANLR“ NC
5 . S3RS p=x =
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= 921 NOTE: S3 termis guaranteed by S3 pull-up on open-drain AP_PWR EN signal . GT216 GPU requires rails to cone @ THRE%@@ i§ §: §¥ °
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el B ). EG RAI L1_EN EG RAIL1_EN
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OMT
Page Not es us000o
NV- GT216
Power aliases required by this page:
- —prive_ Py PEX_PLLXVED 0. 1uF o= CB8055 0. 1uF 42 PEG D2R P<0> oo
- =PP1V2_GPU_PEX_I OVDDQ oo o PEG R2D C P<0> (8020 0. 1uF 4 | o PEG R2D P<0> AP17_|PEX_RXO pEX_TX0|_ALL7 o PEG D2R C P<0> 0. 1uF . | 30%6VERA0Z
 —ppive_ P eI V00 | Boeverans: tea TaD reos ANL7 JPEX_RXO* PEX_TX0* |, AML7 g o PEG D2R C N<0>  CB8056 0-1uF 4 )2 PEG D2R N<O> prm oo
o » rmy_PEG R2D G N<0> C8021 0.1uF 4, > 9 - | Mov%16vVX5R402
Signal aliases required by this page | | 10%16VX5R402 Cc8057 0. 1uF , L2 PEG D2R P<i>
(NONE) @ 89 91
98 rmy—PEG R2D C P<1> C8022 0-1uF 42 o PEG R2D P<1> ANL9 _|PEX_RX1 PEX_TX1| Al o PEG D2R C P<1> | ["10%616vX5R402
BOM opti ons provided by this page 1 [ '10%16VX5R402,, PEI D N<1> PEX_RX1* PEX_TX1* , PEG D2R N<1> C8058 0. 1uF 4 L2 PEG D2R N<1> 8 o1
i) o s my_PEG R2D C N<1> CB8023 0. 1uF 4o e e m— | oD
| [To%16vX5R402 C8059 0. 1uF 4 |, PEG D2R P<2>
ooy o s 0
w51 79 16 74 1 o« _PP1VO5_SOGPU o s s mm_PEG R2D C p<2> (C8024 0.1uF 42 « PEG R2D _P<2> ARLS |PEX_RX2 PEX_Txa|_AL1 « PEG D2R C P<2> 0. 1up |1 10%16V3ERA02
o 81 79 76 74 7 s _PPLVO5_SO0GPU 1uF I ' 10%16VX5R402,, PEG R2ZD N<2> PEX_RX2* PEX_TX2* [y AK1O o o PEG D2R C N<2> C8060 0. 1uF 4 > PEG D2R N<2> oo
o 81 70 76 74 7 o _PP1VO5_SOGPU o s gmy_PEG R2D_C N<2> C8025 0. 1uF 42 > 9 | MTo%i6vX5R402
| MTo%16vX5R402 C8061 0. 1uF 4 > PEG D2R P<3>
som
s o mm_PEG RD_C P<3> (8026 0.1uF 42 . PE D P<3> PEX_RX3 PEX_TX3 . PEG D2R C P< LU . || 10%16VXSR402 =D
| Io%16vX5R402,, PEG R2D_N<3> PEX_RX3* PEX_TX3* [, AMPO g o PEG D2R C N<3> C8062 0. 1uF 4 > PEG D2R N<3> prm oo
» » m_PEG R2D G N<3> C8027 0. 1uF ;> . Q== - | MTo%16vxoR402
| I"'10%16V X5R402 C8063 0. 1uF
: 12 PEG D2R _P<4> oo m
o0 rp—PEG R2D C P<4> C8028 0. 1uF 4> o PEG R2D _P<4> PEX_RX4 PEX_TX4 .. PEG D2R _C P<4> TuF | MTo%16VX5R402 =g
| "10%16VX5R402,, PEG R2D N<4> PEX_Rx4* PEX Tx4* | AVP? a0 PEG D2R C N<4>  C8064 0. 1uF 4 ) » PEG D2R N<4> prm oo
o » rmy_PEG R2D C N<d> C8029 0. 1uF 42 . Q== - - | M10%16VX5R402
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: 1|2 PEG D2R _P<5> coo
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B00 _|* c8o03 _10&;%94 1 cs}ou(gs v | Movitevxsraos C8071 0. 1UF 4|, » PEG DPR P<ge
& = Qo = Qo som
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v PEX_| OVDDR|_AK1 7 o gmy_PEG R2D_C N<8> C8037 0. 1uF 4,2 ["Towi6vX5Ra02
P6 PEX | OvDD3|_AK21 I "10%16Vx5R402 0. 1uF
= =+ 0. 1uF C8073 0. 1]]2 PEG D2R P<9> s
s PEX_| O/DD4|_AK24 oo mm_PEG R2D C P<g> (8038 0- 1uF 4| « PEG R2D P<9> AP26_|PEX_RX9 PEX_Txo|_AL2 u PEG D2R C P<9> 0. 1UF . || 10%L6VX5R402
\t PEX_Iovops| arez ] C8039 0. 1uF 1 10%16vx5R4ozgj PEG R2D N<9> PEX_RXO* PEX_Tx0* [, ARG g n PEG D2R C N<9>  C8074 0. 1uF 4 H 2 PEG D2R N<9> gy oo
. PEG R2D C N<9> . 12 > O 10%16V X5R402
ABZ_| R
e 1C8008 |1 8007 |1 C8006 |: CBO18 o Lup | eveRic: C8075 0. 1UF 41, PEG D2R P<10> gy o
A6_| PEX_| OVDDQIL|_AGLL —IUF " =4, 7UF ——22UF = ——IOUF w s mPEG R2D_C P<10> C8040 0. 1uF 4 | o PEG R2D P<10> Ae8 lpEx_Rx10 PEX_TX10|_AWP7 g o PEG D2R C P<10> 0. 1uF . | I 10%IEV3ERA0Z
AGE_| PEX_| OvDDQ2|_AGL2 2 g;‘g 2 %" 2 5&?\’4 xsr |2 &Y C8041 0. 1uF ! 1°°/°15VX5R4°291 PEG R2D _N<10> PEX_RX10* PEX_TX10* » PEG D2R C N<10> CBO76 0 1uF 4 I 2 PEG D2R N<10> @ o =
Al5_| PEX_| OVDDQB|_AGL3 603 . PEG R2D C N<10> . 1]]2 10%16V X5R402 _—
AK15 | PEX_| OVDDQ4|_AGLS "o I " 10%16v X5R402 C8077 0. 1uF 4 > PEG D2R P<11>
AL PEX_( OVDDXB|_AGLE PEG R2D C P<11> C8042 0. 1uF 4, PE D P<11> PEG D2R _C P<11> | M10%16vVX5R402 oD = = =
oo I |#_&_—‘_ABZE_PEX7RX11 PEXfTXll_ALZB_‘M___Q__I 0. 1uF
| PEX_I OVDDQS|_AGL7 1C8009 |1C8010 |1 c8011 Lup | [10%16VX5R402, PEG ROD N<11> PEX_RX11* PEX_TX11* o« PEG D2R C N<11> C8078 0. 1]]2 PEG D2R N<11> o
a2 | PEX_I OVDDQ7|_AGLS8 L LgF - Q. 1UF -0 1UF +» m_PEG R2D C N<11> C8043 0. 1uF ;> . 9 P - ["Towi6vX5Ra02 @D
A7_| PEX_| OVDDQB Acczi T g"" > g\n 5 g\n | "1o%16vx5R402 C8079 0. 1uF ;| PEG DPR P<12>
B7 | PEX_I OVDDQO|_A oo SERN
s |{Nne PEX_| OVDDQLO|_AG24 98 D PEG R2D C P<12> C8044 0. 1uF ,, o PEG R2D P<12> _,  AP29 IPEX RX12 PEX_TX12, o2 PEG D2R C P<12> 0. 1uF 11" 10%16VX5R402
o | PEX_| OVDDQL1| AG25 C8045 0. 1uF I 10°/ulﬁvx5R4°2w PEG R2D N<12> AN29 PEX_RX12* PEX_TX12* |y AL2 . PEG D?R C N<12> C8080 0. 1uF , I 2 PEG D2R N<12> rrmy s o
05| PEX_| OVDDQL2| A6 = " PEG R2D C N<12> . 1112 10%16VX5R402
6| PEX_| 3|_AJ14 L8015 B I 10916V X5R402 0. 1uF
or ! OvDbQL ALLS 120 mA GT216 AO1 DG v3 01/09 100NH 700MA-0. 140HM 0. 1uF C8081 0. 1]]2 PEG D2R P<13> mymys0n
— PEX_I OVDDQL4 PP1V1 GPU PEX PLL LYY YL w oo pmPEG R2D C P<13> C8046 0. 1uF 4 | « PEG R2D_P<13> PEX_RX13 PEX_TX13|_AMPO g o PEG D2R C P<13> | MTowt6vXsRa02
E5 | PEX_| OVDDQI5|_Al19 ng 5ok \oD_F AR o 1or | 1o%15vst4ozgj PEG R2D N<13> o apat Jrox mis PEX_TX13* [, AVB0 g o PEG D2R C N<13> CB082 0. 1uF 4 » PEG D2R N<13> o oo
F4_| PEX_| OVDDQL6| AJ21 NECK 1@ e 8017 |1 C8016 C8015 1 o o mmyPEG R2D_G_N<13> C8047 0. 1uF 4,2 - 9 | Mo%16vX5R402
e PEX_| OVDDQL7|_AJ22 Tor TTUE SR | ["1o%16VX5R402 C8083 0. 1uF
J18 | PEX_| OVDDQL8|_A124 E == 4,,/Y : 2L§o/ - 0. 1uF : 1|2 PEG D2R P<14> rrm oo
J19 | PEX_I 9| _AJ25 2 b 2 Y 2V 2 o198 PEG R2D C P<14> C8048 0. 1uF , 2 PEG R2D P<14> PEX RX14 PEX TX14 .+ PEG D2R C P<14> 1 10%16VX5R402
! o/pbat 5 v Ry anvg - = 0. 1uF
325 | PEX_| OVDDQRO|_AJ27 0 | 10%15V><5R40291 PEG R2D N<14> AR32 PEX_RX14* PEX Tx14* |, ANB2 e oo PEG D2R C N<14> C8084 0. 1uF 4 » PEG D2R N<14> prmy o o
326_| PEX_| OVDDQR1|_AK18 o o p—PEG R2D C N<14> C8049 0. 1uF 4> g I T 10%16VX5R402
rad | PEX_| OVDD@2|_AK20 L | "10%16vx5R402 C8085 0. 1uF ;| PEG DPR P<15> o
Ags_| PEX_| OVDDQR23|_AK23 2+ s m_PEG R2D C P<15> C8050 0- 1uF 4 « PEG R2D P<15> AR34. |PEX_Rx15 PEX_TX15|_ANG2 g u PEG D2R C P<15>] 0. 1uF . || L0%L6VXGRA02
A PEX_| OVDDQR4|_AK26 1 10%16V><5R402 PE D N<15> PEX_RX15* PEX Tx15+ [, AP32 g w PEG D2R C N<15> CB8086 0-1uF 1)1 PEG D2R_N<15> gy o on
Y4 | PEX_| OVDDQR5| AL16 +» m_PEG R2D C N<15> C8051 0. 1uF ;> HLL - 9 I 10%16VX5R4 88*6:':
AGR0 | ["'10%16V x5R402 '&é
D35 , 200
417 PEG CLK100M P - ARL6 [PEX_REFCLK PEX_TSTCLK_QUT|_AJ17 g PEX TSTCLK P
VDD_SENSE 0 - C C . -
pz_|)Ve0_ PEX_PLLVDDAGL4 oa 17 % PEG CLK100M N & ARIT PEX_REFCLK* PEX_TSTCLK_OUT* PEX TSTCLK_N g:lzj/g\}é\ll —
R7_|)oND_sEnsE VDD SENSEL_AD20 GPU_ VLD SENSE - EG RESET_L R8020 ,,9, > GPU RESET R L - AMI6 JPEX_RST* PEX_TERWP) PEX_TERMP_PD N 40
m ANV - 9
GND_SENSE|_AD19 GPU_GND_SENSE , 5%
A4 ~BUFRST* I 4-12}91 @=—ARL3 JPEX_CLKREQ'
o7 sgryPEX_CLKREQ L PEX_SVDD_3V3(
L NC GPUBUFRST L mmye oo a2 01 00 10 72 o« PP3V3_SOGPU R8021
10K
ANNE
5% =
VelF NO STUFF SYNC VAGTER=RLY REE SYNC DATE=06/ 15/ 2009
7070 a7 o _PP1VO5_SOGPU R8012 ,,9, . PP3Y3R1V1_GPU PEX_SVDD T _
e TaTe e T e /\éy\’ M N_LI NE_W DTH=0. 30MVI NV G-r2 1 6 PCI E
1§|\§V M N_NECK_W DTH=0. 20MV T
402 VOLTAGE=3. 3V d} Appl e Inc SCH NUM>
R8013 ., 1\ ° ' "<EALABEL>
iy NOTI CE OF PROPRI ETARY PROPERTY:
02 BEHERET AN IS TE |
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 80 OF 132
NOT TO RODUCE OR COP?
I::wloggEALOQPLBLIS;:¥IN\mEO?PART
I'V ALL RI GHTS RESERVED

w

2




8

Page Not es

Pover aliases required by this page:
- =PPVCORE_GPU
- =PP1V8_GPU_FBVDDQ

Signal aliases required by this page
(NONE)

BOM opti ons provided by this page:
(NONE)

E31

usooo0
NV- GT216
BGA
(9 OF 9)
& PPVCORE _GPU L11 V19
112 o T V21
l777A @ ???/ ???M&z Core/Mem A k for VDD L13 23
L14 V25
1 C8100 (+C8101 |+ C8102 115 W1
1UF -0 720F L0, 220F 16 o
100 — 10% — 109
2 yom 2 & xsRr 2 & xsR L17 W3
202 402 402 |18 wWia
119 W5
L 120 w6
= 121 w7
L22 W8
123 W9
1 C8103 |- C8104 |+ C8105 | C8106 |: C8107 Lz i
—L g TUFT - §. 047U §, 047UR— 0, 047UF—— 0. 022UF L25 Vel
e Pl e 2 ¥ 2 Y 2 B, e a2 e
202 202 202 402 MLA VB3
MLE w4
M8 W25
RO Y12
1 C8108 |1 8109 [1C8110 |+ C8111 |+ C8112 22 Vi
—— 0. 022U 0, 022U—— 0. 015U 0. 015Ul 0. 01UF M4 Y16
7 T, 1% T, 1% T, 1% T, %%
2 CERM X5R 2 CERM X5R 2 X7R 2 X7R 2 X7R P11 Yi8
402 402 202 202 202 p13 Y20
P15 Y22
P17 Y24
1C8113 | C8114 |+ C8115 |+ C8116 | C8117 219 | voo VoD | { ABLL
- 0. 01UF - 0. 01UF — 0. 01UF — 0. G1UF —— 0. O1UF P21 ABL3
Sy S 3y S 3y > iy - iy P23 AB1S
% % % % % ez anr
R11 AB19
R12 AB21
R13 AB23
18118 +C8119 R14 AB25
e EJO%OOGBUF 90%0047UF R15 ACLL
2 ¥ 2 ¥ R16 AC12
402 402 R17 ACL3
. R18 AC14
R19 AC15
R20 AC16
R21 AC17
R22 AC18
R23 AC19
R4 AC20
R25 AC21
T12 AC22
T14 AC23
T16 AC24
78 77 76 56 50 8 7 o _PPLVBRIVSE5_SO0GPU_| SNS 118 AC25
120 AD12
T22 AD14
T24 AD16
Vi1 AD18
Nvidia PRD for GB-128 uses 4x4.7uF, 8x0.47uF, 16x0.1uF V13 AD22
V15 V20
2774 @?77Miz 1.8V GODRS Vi
C81501
4. 72 F;
By 2
603 oM T
C8156:| C81571| CB158:| CB159:| CB160: US000
: 2L§°/ - © %‘éw —-—= O %‘éw —= 0 %‘éw —=0.0 }Jg%__ NV- GT216
85 A 2 2 2 eV, BGA
oY b oY oY &5 (7 F 9
B18 J20
J17 J21
wr J22
C8162 1| C8163 :| C8164 :| C8165: C8166: AB27 323
0. 047UF —0. 047UF —— 0. 01UF — 0. 01UF —— 0. 01UF —— AB29 124
1By 1By 3y 3y 3y pen 22
X7R 2 X7R 2 X7R 2 X7R 2 X7R 2
202 202 202 202 202 AD27 o7
AE27 P27
l AJ28 R27
= £01 | | FBVDDQ FBVDDQ [ 107
e} w9
@ V27
Gl7 V29
G18 V34
X2 w7
Ho9 Y27
J14 AA27
J15 AA29
J16 AA31

121

Uil

Vi2

V14

Vié

us0o0o0
NV- GT216

BGA
(8 OF 9)

oM T

AD11

AD13

AD1S

ADL17

AD21

AD23

AD25

AD31

AD34

AE11

AE12

AE13

AE14

AE1S

AE16

AEL17

AE18

AE19

AE20

AE21

AE22

AE23

AE24

AE25

AR

AGH

AG31

AG34

AK2

AKS

AP33

AK31

AK34

AL6

AL9

AL12

AL1S

AL18

AL21

AL24

AL27

AL30

AN2

AN34

AP3

AP6

AP9

AP12

AP15

SYNC NMASTE|

T LE

AP18

AP21

AP24

NV GI216 CORE/ FB POVZER

d} Appl e I nc.
®

AP27

AP30

K9

AK14

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF "APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

2




8 7 6 5 4 3 2 1

Page Not es
Power aliases required by this page:
- ZPP1V2_GPU_FBPLLAVDD
- =PP1V8_GPU_FBI O oM T
Signal aliases required by this page usooo
(NONE) NV- E§5T216
BOM opti ons provided by this page: (4 OF 9
(NoNg) o 78 FB B 0> B13 [FBC_DOO FBC_CMDO|_C17 FB B LNVA<4> 78 %8
9 78 FB B 1> FBC_DO1 FBC_CMVD1 FB B L 76 98
oM T o8 78 FB_ B 2> FBC_D02 FBC_CMVD2 FB_B LMA<5> 78 98 D
o8 76 FB_B 3> Al4_|FBC D03 FBC OMD3| F21 g FB B BA<1>  ryny o0
us0ooo0 % 1o FB_B DOQ<4> FBC_D04 FBC_OVDA FB_B_UVA<2> 70 00
Nv- &1216 0 7o FB B DO<5> FBC_DOS FBC_CMDS FB B UMA<4> 75 00
(3 CF 9) 98 78 FB_B 6> Al7 |FBC D06 FBC_CVD6|_B2 FB_B UMA<3> 78 98
98 77 FB_A 0> FBA_DOO FBA_CMDO FB_A LMA<4> 77 98 98 78 FB B 7> FBC_DO7 FBC CMD7| E20 g FB B UCKE . oD 7 s
98 77 FB_A 1> FBA_DO1 FBA_CMVDL 1 FB_A RAS L 77 98 98 78 FB_B 8> FBC_DO8 FBC_CMVD8 1 FB_B UCSO_L 78
95 77 FB A 2> FBA_D02 FBA_CMVD2, FB_A LMA<5> 77 o8 oo o@yEB B DOSO> g B11 [FBC D09 FBC_CMVD9) FB_ B <11> 78 o8 IR8252
o8 77 FB_A 3> FBA_DO3 FBA_CMD3 FB_A BA<1> — o8 78 FB_ B 10> FBC_D10 FBC_CMVD10 FB B LCAS L 78 98 10(/)K
98 77, FB_A 4> FBA_D04 FBA_CVD4|_Al FB_A UNA<2> 77 o8 95 78 FB_ B 11> All |FBC D11 FBC_CMVD11| _F2 FB_ B WE L 75 o8 E/glﬂév
oo 17q@y—EB A DOSS> gy P35 IFBA D05 FBA_CMD5, FB_A <4> 7 o8 95 78 FB B 12> FBC_D12 FBC_CMD12 EB_B BA<0> 78 o8 5402
98 77 FB_A 6> FBA_DO6 FBA_CMVDG6 FB_A UNA<3> 77 98 o8 78 FB_ B 13> FBC_D13 FBC_CVD13 FB_B UMA<5> 78 98
% 77 FB A 7> P34 |FBA_DO7 FBA CMD7| VB3 g FB A UCKE o oo 77 o 78 FB B 14> B8 |FBC D14 FBC OMDL4| B17 g FB B MA<I2> oy 7s 0 1
98 77, FB_A 8> FBA_DO8 FBA_CMVDS| FB_ A UCSO_L 7 95 78 FB_ B 15> FBC_D15 FBC_CMDIS| E24 .9 FB B DRAM RST = —[OOT> 75 o5
o8 77 FB_A 9> FBA_DO9 FBA_CMD9 FB_A MA<11> 77 98 1R8203 98 78 FB_ B 16> FBC_D16 FBC_CMVD16 FB_B NA<7> 78 98 —_—
o 77 FB_A 10> 4 |FBA D10 FBA_CMD1O|_T FB A LCAS L 7 %8 10K o 78 FB B 17> F8 |FBC D17 FBC CVDL7| E22 g FB B MA<10> om0 1R8250
98 77 FB_A 11> FBA D11 FBA_CVD11 FB_A WE L 77 98 %mw 98 78 FB_ B 18> FBC_D18 FBC_CVD18 FB_B LCKE 78 98 10K
a 77 FB A DO<12> 4 |FeA D12 FBA_CMDI2| Y. FB A _BA<0> 7 00 2 4625" a 70 FB B DO<19> E9_|FBC_D10 FBC CvDlo| B22 g FB B MA<O> oy vo oo %1@4/
95 77 FB_A 13> FBA_D13 FBA_CMVDL3 FB_A <5> 7 o8 95 78 FB B 20> FBC_D20 FBC_CMD20 FB B <9> 78 o8 IR8251 5402
98 77, FB_A 14> FBA_D14 FBA_CMVD14 FB_A MA<12> 77 o8 95 78 FB_ B 21> FBC_D21 FBC_CMD21 FB_B_NMA<6> 78 o8 10K
98 77, FB_A 15> FBA_D15 FBA_CMDL5| AA30 g FB A DRAM RST = [ 7 95 78 FB B 22> D11 [FBC D22 FBC_CMD22| D2 FB_B LMA<2> 78 o8 E%A)lﬂév 1
98 77 FB_A 16> FBA_D16 FBA_CMD16 FB_A <7> 7 o8 95 78 FB B 23> FBC_D23 FBC_CMD23 FB B <8> 75 o8 5402 -
98 77 FB_A 17> FBA_D17 FBA_CMVD17 FB_A MA<10> 77 o8 IR8200 95 78 FB_ B 24> FBC_D24 FBC_CMD24 FB_B LMA<3> 78 o8
98 77 FB_A 18> FBA D18 FBA_CVD18 2 FB_A LCKE 77 98 10K 98 78 FB_B 25> E13 |FBC D25 FBC_CMVD25|_F1. FB_B_NMA<l> 78 98
o8 77 FB_A 19> FBA_D19 FBA_CMVD19 EFB_A NA<O> 77 98 %199 98 78 FB_ B 26> FBC_D26 FBC_CMD26 NC FBB MA<13> a0 =
98 77, FB_A 20> FBA_D20 FBA_CMD20 FB_A NA<9> 77 o8 IR8201 2402 95 78 FB_ B 27> FBC_D27 FBC_CMD27 FB_B BA<2> 78 o8
o8 77 FB_A 21> 2 |FBA_D21 FBA_CVD21|_Y: EFB_A NMA<6> 77 98 10K o8 78 FB B 28> F15 |FBC D28 FBC_CMVD28 NC FB_ B UCS1 L 4
98 77, FB_A 22> FBA_D22 FBA_CMD22 FB_A LMA<2> 77 o8 %mw 1 95 78 FB_ B 29> FBC_D29 FBC_CMD29 FB B LCSO_L 78 o8 C
- FB A 23> 1 |FBA D23 FBA_CMD23 FB_A_MA<8> 7on |42 - o8 76 FB B 30> F16 |FBC D30 FBC_CMD30 NC FB B LCS1 L
o8 77 EB_A 24> FBA_D24 FBA_CMVD24 FB_A_LNMA<3> 77 98 o8 78 EB_B 1> FBC_D31
- - -~ <0>
w ngery_FB_A_DQ<25> FBA_D25 FBA_CVD25 FB_A MA<1> wo L w neoy_FB_B_DO<32> FBc_Ds2 e auko L EB B LK P2 mn
D FB A DO<26> _qma 2 |ran oo Fea ovoze| 63 g NC FBA MASIS> 3., = wogery FB B DO<33> o O 27 Irec oo - s D
98 77 FB_A 27> FBA D27 FBA_CVD27 FB_A_BA<2> 77 o8 98 78 FB_B 4> FBC_D34 FBC*CLK*l e FB B CLK N<1> e e
o 77 FB A 28> FBA D28 FBA CMD28 NC FB A_UCS1 L » o 70 FB B 35> FBC D35 FBCOKI'GE2S g B B LLR NSL2 fom oo
o8 77 FB_A 29> P31 |FBA_D29 FBA_CVD29|_T: FB_A LCSO_L 77 98 98 78 FB_B 36> D26 |FBC_D36 <0>
w1 E>_FB_A DO<30> g ma2 |FbA 030 FeA QD30 Wo g NC FB_A LCSI L., o FB B DO<37> oo £25 |Fec pa7 FBC_DQUoL_AL EB_B_DXM 1<0> o
= ey FB A DO<31> FBA D81 = ne@> FB B DO<38> FBC_Do8 oo o
— FBA_CLKO FB A CLK P<0> 77 o8 ~ FBC_DQW2, FB_B L<2> 6 98
o 77 FB A 32> A FBA_D32 o 78 FB B 39> E25 |FBC D39
— FBA_CLKO* |5 T31 FB_A CLK N<O> 77 o8 — FBC_DQMVB|_DL FB B L<3> 78 98
98 77, FB_A 33> FBA_D33 — FB A CLK P<l> 95 78 FB B 40> FBC_D40 - EB B L<4>
o 77 FB_A 34> AH31 |FBA D34 FBA_CLK1| A1 g =D A LA =12 gom 77 o 5 78 FB B 41> F32 |FBC D41 FBC_ DQVA| D27 quueyp FB B DOM L<4> .m0
= FBA_CLK1* FB_A CLK N<i1> 77 98 - FBC_DQV6 FB B L<5> 78 98
98 77, FB_A > FBA_D35 98 78 FB B 42> FBC_D42 EB B | <6>
o 77 FB_A 36> FBA_D36 FB A L<0> o 70 FB B 43> FBC_D43 FBC_DQVGAd4 BB (7> o |
5 7B FB_A DQ<37> @=p E30_|FBA_D37 E;ﬁm%ﬁ@ o8 98 78 FB B 44> FBC D44 FBC—W—M—“———M——@ 7698
\ DQVLL_H34 gy FB_A_DOM | D e @>FB B DQ<dd> o g @33 |
oo 7@y EB A DO<38> @ gAC32 IFBA D38 FeA_ EB A L <o> o 98 78 FB B 45> FBC_D45 FBC DOS Rw0|_B14 B B <0> o
98 77, FB_A 39> FBA_D39 EJE‘&“—L@FB A | <3> 95 78 FB_ B 46> FBC_D46 EB B 1>
o EB A DOQ<40> ANs3 |FEA D40 FoA_DQVE i o 78 FB B DO<47> E29 |FBC_D47 Foc. oo A oo
— FBA_DQWA FB_A L<4> 77 o8 = FBC_DGQS_RN\2 FB B <2> 78 98
98 77, FB_A 41> FBA_D41 - AL3o EB A | <5> 95 78 FB_ B 48> FBC_D48 - t1a B B 3>
w7 EB A DQ<42> FBA_D42 FBA_DVE i 0 7o FB B DQ<49> FBC_D49 FBC_DOs_ NS o
= FBA_DQVB, FB_A L<6> 77 o8 = FBC_DGQS_RN4 FB B <4> 78 98
% 77 FB A 43> AL33 IFBA D43 - A EB A L<7> % 70 FB B 50> FBC_D50 o 1 B B 5>
o 77 FB_A 44> FBA_D44 FBA_DQ e o 78 FB B 51> FBC_D51 E:gigfx%‘m%@ ne
o> FB_A DO<45> S nkaz |Fea is o BB DOS52> oo 3 |rec o52 . DGS RNG A3l g FB B RDOB<6> e s
q: ” FB_A 46> FBA_D46 FBA_DQS_RND G5 o ES ﬁ @Z§:2z E77 > q: 7: FB B > FBC_D53 FBC_DQS_RN7 EB 8 =/z e e
o8 77 FB A 47> FBA_D47 FBA_DOS_ FB A <2> e o 78 FB B 54> FBC_D54 B B 0>
0 77 FB A DQ<48> AE3 |FBA Da8 E;—D@—x—m—*—-m—@m A RDCB<3> 7o s o1 70 74 7 s PP1VO5_SOGPU 0 7o FB B DO<55> B34 |FeC_ 055 E:g—m—xfl’ﬂ—-'—-m@m B VDOB<1s 7o o
oo EB A 49> FBA D49 Fmigfw AD32 FB_A <4> e oe 7 EB_ B = FBC D56 Fsc’g’m =1 FB B <2> ne B
7 %8 75 o8
98 77 FB_A 50> FBA_D50 FBA*DQS*R'\B FB A <5> e CRI TI CAL o8 78 FB_B 57> FBC_D57 FBC*DQS*V\PG) FB B <3> o o
o8 77 FB A 51> AH32 |FBA D51 - o 78 FB B 58> FBC_D58 -
- FBA_DQS_RN6 FB_A <6> _— L8200 ~ FBC_DQS_WWP4 FB B <4> 76 08
o 77 FB A 52> FBA D52 300- OHMF 0. 5A o 78 FB B 59> FBC_D59
o 77 FB A 53> FBA D53 FBA_DQS_RN7| _AC34 FB A <7> 77 %8 : Foc D60 FBC_DQS_WP5| D32 ES E :gz 7095 s007 5 PPLVBRIVE5 _SOGPU | SNS
o 77 FB A 4> | = FBC_DQS_WP6| 78 %8
: EB A 25> AMB4 Exfgzg FBA DQS_Wo| L34 g FB A WDQB<0> ryymy 77 0 E:%E;; FBC_DQS_We7|_B2 FB B <7> 78 98 R8295!
o 77 \ | =15 > |
o 7qEry—EB A DO<S56> o g AF33 IFBA D56 FBA_DQS_ WL EB A 1 e FBC_D63 1 07}02
o8 77 FB_A 7> FBA D57 FBA_DQS W2 EB A <2> e M:lél\év
> = FBA_DQS_WP3 1 FB_A <3> 77 o8 4025
e ES ﬁ gg> e E;ﬁz: FBA_DQS_WP4, FB_A <4> 77 08 FBC_DEBUG FB_B L 78 98
% 7@ DO<59>  gugAE35 IFBA |
ey EB A DOS60> o gAF34 |FBA DGO RS gy FoA = . FBVREF|_127 g GPU_FB_VREF
o 7 FB_A 61> FBA D1 _DQ5_P6| _AJ34 g FB A WDOB<6> oy 71 o .
v e FB A DO<62> AB32 |Fen ooz FBA_DQs w7 FB_A VDOE<7> = R8296! —
o8 77 FB A 63> FBA_D63 FB_DLLAVDD_AGR27 PP1Vl_GPU FBPLLAVDD F N-KENE W BTH=0. 2 v 2. 49K
N@W DTH=0. 2 %%
NERE FB_PLLAVDD|_AE27 AGEST. 1V LB
NCRE_| FBA_DEBUG_T. FB_A UCAS L - 4022
N2 FB_CAL_PD VDDQ_K27 ga FBCAL PD VDDQ 1
NARE . FB_CAL_PU_G\D " EBCAL P D PLACE_NEAR=UB000. K27: 3nm =
‘EEE FB_CAL_TERM GND|
NER -
SR
Vol PLACE_NEAR=UB000. L27: 3mm
SYNC MASTER=K1/ REF SYNC DATE=06/ 15/ 2009 A
a1a3
d} Appl e I nc. S—NUM>
® <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
PR RI ETARY | PP e ONERPPE R CVPUTER. | NG
THE POSESSOR AGREES TO THE FOLLOW NG .
| TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 82 OF 132
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED

3 2




8 7 6 5 4 3 2 1

oM T o T Page Not es
e 75 50 50 6 7 5 PPLVBRIVES_SOGPU_| SNS CRITI CAL 77 7675 50 50 0 1+ « PPLVBRIVES_SOGPU_| SNS CRITICAL Fover ol ases reauired by (his pase
. A2 |vDDo VSSo|_A3 o A2 |vDDo Vsso| A3 - =PP1V8_SO_FB_VDD
All |vpD1 USBéAOO vssi1| _Al0 All |vpD1 USBéASO vssi|_AL10 - =PP1VB_SO_FB_VREFA
C81400('2 1 1 C8/14(;):1 1 C8/14(;):2 1 C8/14(F):3 1 C8/14(F):4 FLIvDD2 (2 OF 2) Vssz| GL C81405% 1 1 C8/14?:1 1 CEi14FE%2 1 C8/14?:3 1 CEi14FE%4 FLIvDD2 (2 OF 2) Vss2| GL — S
1 uF L uF — uF L u Fio voos T o vess| Giz 1 uF uF - uF L u Fio hvoos T o vess| c12 J gnal aliases required by this page
Y —— 949 — Do — D49 — Do Py —— Py — 9y — Yo — D49
6.2 2 2 z%}f 2 %}{ 2 z%}f 2 %}{ M vops 8 vesd L1 6.2 2 2 %}{ 2 z%}f 2 %}{ 2 z%}f M vops & 8 vesd L1 (e
603 402 402 402 402 M2 |vDDs \ 8' vsss|_L12 603 402 402 402 402 M2 |vDDs \ 8' vsss| L12 BOM opt i ons provided by this page
V2 |vpbe g 4 vsse|_V3 V2 |vbbe g 4 vsse| V3 VRAVH
L Vi1 lvpo7? &  vss7[ V10 1 Vi1 |vpp7 &  vss7|.vi0
= o o = o o
KL [\vobro S vssaol J1 K \vooro S S vssaol J1
K12 |vDDAL & ¥ yssall J12 K12 |vDDAL & ¥ yssail J12
[¥] [¥]
Al |VDDQD vssq| Bl Al |vDDoo vssqo|_BL
1 1 1 1
__C8/14tJﬁO__C8/14tJF55 A2 Jvooor % vesca| B4 __%}%%O__C%%@S A2 Jvooor % vesor| B4
—zzg —zgg Cl|lvob@e ® vssqe| B9 ——zgg —zzg Cl lvbbez ™ vssqe| B9
X35 X C4 VDD vssqa|_B12 X35 X C4 VDD vssqg| _B12
(8400, 31 400, 112 <9 |vDbu vssQ4| DL (840031 400, 312 <9 |vDbu vssQ4| DL
Connect to designated pin, then GND c12 |y VSSos| > Connect to designated pin, then GND c12 |y VSS@ >
A El |vDDQs vssqs| D9 1 El |vDDQs vssgs| D9
7575 50 50 5 1 o PPLVBRIV55_SOGPU_| SNS = 4 v vesqr D1Z] e mes W’\F = E4 |vopo? vssqr| D12
’ E9 |vDDQB vssge| 2 ’ E9 |vDDQB vssgs| &
GL1 GL1
cs420i Ji 421 |1 C8422 [1C8423 |1 C8424 |1 C8425 |1 C8426 2|0 VesQ—= C8470i Jics471 1C8472 |1 C8473 [1C8474 |1 C8475 |1 C8476 52|00 VIS
100F 9. JUF — 0. 1uF —— 0. 1uF —— 0, 1uF —— 0. 1uF —— 0, 1uF J4_{VDDQLO VSSQLO| 10UF 9. JUF — 0. 1uF —— 0 1uF —— 0, 1uF —— 0. 1uF ——0, 1uF J4_{VDDQLO VSSQLO
6. B¥ 2 2&%{ 2§¥ 2&%{ 2§¥ 2&%{ 2§¥ 29 vooQL vssQui LLL 6. BY 2 2§¥ 2§¥ 2§¥ 2§¥ 2§¥ 2§¥ 29 vooQL VSsQLiLLLL e
5 2 2 2 2 2 2 NL_|vDDQ12 vssqQi2| P1 5 2 2 2 2 2 2 NL_|vDDQ12 vssqQi2| PL
N4 _|vDDQ13 VSsQL3| P4 N4 _|vDDQ13 VSSQL3| P4
= N9 _|vDDQL4 vssQL4| P9 = N9 _|vDDQL4 vssQL4| P9
wae GPU_FB_A VREF \V4 = N12 |VDDQL5 VssQis| P12 a2 s GPU_FB_A VREF v = N12 |vDDQL5 VvssQLs| P12
Rl |vDDQL6 vssqQiel_T1 Rl |vDDQL6 vssQiel T1
R8430* R8433* R4 fvbpQL? vssQL7l T4 R8480* R8483* R4_vDDQL? vssQu7| T4
3 543 R9 |vDDQL8 vssQis| T9 543 543 R9 |vDDQL8 vssQig| T9
1%}9‘7 HFlél\g? R12 |voDQLe vssqio|_T12 leé}é\‘} leé}é\‘} R12 |voDQLe vssquo| T12
=P P = =il
402, 402, V1 IVDDQRo 402, 402, V1 IvDDQRo
V12 |vDDQR1 = V12 |vDDQR1 =
FB_AO_VREF HL_|VREFO , FB Al VREF HL_|VREFO
FB_A2_ VREF " H12 [VREF1 FB_A3_VREF . H12 [VREF1
R8431'| R8432* 1CB8431 Rg434! R8435* JiC8432 R8481'| R8482* 1CB8481 Rg484! R8485* JiC84 2
1.33K 931 HIUF 133K 931 HLUF 1. 33K 931 HIUF 133K 931 HIUF
% é% é% é% é% é% é% é%%
7 7 abs, abs, 25, 265, 25, 265,
= = = ~_FB A2 VREF UNTERM L = = = ~_FB_A3_VREF_UNTERM L
FB_AO_VREF_UNTERM L FB_Al_VREF_UNTERM L
A CLKO TERM FB A CLK1 TERM
?400 bl6 ?400 (o2 VRAVA VRAVA = ?450 Dl6 450 B8
R8440! SSVBNL 'éaEAs'ZaE_] NISEEAEE |k, R8490!| R8492'| |R8494') | R849E! | (8496 SSVBNL 'éaEAs'ZaE_] NSEEAEE |k,
33 70 75 77 s EB_VREE_UNTERM H & 3% 33, 1%, 18% % 1o 17 ey EB_VREE_UNTERM —
i & .h 1h i TEL 1 o " 2
b5, 2[G* skt 5[G™ Sty o 265, Vi B VRAI\MAb? 0 2[GN sit 5[G" Stz
'R8493 'R8495 'R8497 =
oM T = _= 121 121 243 oM T = =
1% 1% 1%
CRI TI CAL %15}4\/ § %15}4\/ %15 CRI TI CAL
2 2 2 2 2 2
o 7 70 y-EB_A_MA<O> - KO US400 ow|E3 FB_A L<1 > 76 05 o 17 78 FB_A MA<03 - KO U8450 ow|E3 FB A L<6>pmm 76 o5
w7 7 [y-EB_A_MA<1> - Hi1 BGA pvL|_E10 FB_A L<2>7 1 o w7 76 oy EB_A_MA<13 - Hi1 BGA pw|_E10 FB_A L <7 > 76 08
% 1 o EB_A LMA<2} o K10 (1OF 2) pw| MO FB A L<3> 7 70 o o 76 FB A UMA<Z> - K10 (1 OF2) pwve| NLO FB A L<5>m 76 o
o 7 ormy-EB_A LMA<32 - i pve|_N\3 FB_A L<0>7mq 7 o5 o 7 ormy-EB_A_UVA<3> - i pve| N8 FB_A L<4>rm 76 o5
o 7o >-EB_A LMA<4® -4 - ool B2 FB A DO<115 s 7o o0 o 7o D-EB_A UMA<4> -4 - ool B2 FB_A DO<48> o
o 7o oy EB_A_LMA<5L -2 8 % 7o [y EB_A_UVA<G> -2 8
- pai| B3 FB_A 14> 6 o8 ™ n - pQ| B3 FB_A 51> 6 o8
9 77 75 [T EB_A MA<6> - K3 N 98 77 76 FB_A MA<63 - K3 3
- N DRl @2 FB_A 15> 6 o8 ™ n - N bl 2 FB_A > 6 08
% 77 75 [T FB A MA<7> - L4 4 08 77 76 FB_A NMA<73 e L4 oo
- pas|_3 FB_A 13> 76 o8 [ 3 - S e ) FB A 54> 16 o8
98 77 76 FB_A_ NA<8> - K2 b 08 77 78 FB_A NA<83 - K2
o - 2 ooa|_E2 FB A 10> 76 08 o 3 - 3 pou| E2 FB A 52> 26 8
o8 77 76 (TR EFB_A NA<9> - V3 N 98 77 76 FB_A NMA<93 - V3 N
- pos|_F3 FB_A 12> 10 00 [ - pos|_F3 FB A 50> 76 98
% 77 75 TN FB_A MA<10% - K11 08 77 76 FB_A MA<10> o K1l
- pos|_F2 FB_A 8> 76 08 ™ - pos|_F2 FB A 53> 75 98
o 77 7o my-EB A MA<11p DT o 77 76 FB A MA<11> - L9
-> L ool FB_A 9> 6 08 ™ - L ool = FB_A 49> 6 o8
o 75 FB A LCKE -9 - o 75 FB_A_UCKE - O -
™ FE A MA<12L - 73 pg|_Bll FB_A 16> 6 o8 ™ FE A MA<1d> - 73 pGs|_BLl FB_A 57> 6 o8
o8 77 76 (TR - poo|_B10 FB A 17> 1000 o0 77 70 (TR - poe|_B10 FB A 62> 76 08
s 76 o-EB_A_CLK_Px0> - 1Ll pato|_Cl1 FB_A 19> 76 98 o 76 rmy-EB_A_CLK_R<1> -1 oK DQ1o| Cl1 FB_A > 76 o8
o 76 y-EB_A _CLK_Nr0> - J10]ckr paL1|_C1o FB A 22> 1000 o 76 FB A CLK N<1> - J10cKkr paL1| CLO FB A 60> 76 o8
o 7o yEB_A LCSO L - Fidcso ] parz| Ell FB A 18> 76 08 7 oy-EB_A_UCSO [L - Fidcsor ] parz| Ell FB A 58> 76 08
o 77 76 oy EB_A_VE_L - Hgue B pQ13[ F10 EB_A_DQ<20> Sy 76 o0 00 77 70 (ry EB_A_VEE_L - e B po13|_F10 EB_A > 70 00
o 7o yEB_A LCAS | - Folcas T pQLal_F11 FB_A 23> 76 08 o 7o myEB_A _UCAS|L - Fodcasr T poLa|_F11 FB_A 59> 76 o8
w77 70 oy FB_A_RAS L - Fi0dras 2 L ocus| GL0 FB_A_DO<21> o 1o oo w77 70y FB_A_RAS ] - Hodras 2 L ocas| GLo FB A DO<61> ¢y 7o o —
FB A0 ZQ —  aalzg r DQue| MLL FB A 26> 76 5 FB A1 ZQ —  mlzg r Qe[ MLL FB A 46> 26 08
FB AO_MF - P9V pQL7|_L10 FB_A 24> 76 08 FB Al_NF - P9I pQL7[_L10 FB_A 47> 76 98
FB AO_SEN o  Va|sen pars| N1 FB A 28> 76 08 FB Al SEN o V4 |sen pars| N1 FB A 44> 1o 00
o 77 76 >-EB_A_DRAM RST - V9 |RESET pQLe|_MLO FB A 25> 76 08 o 7 76 y-EB_A_DRAM RST - V9 |RESET pQLe| MLO FB_A 41> 76 98
FB A RDOS<1> bl bopo|_RLL FB_A 29> e on FB A RDOS<6> - el bogo|_RL1L FB_A 45> o o
% 76 T} o= D0 pee1| R10 EB_A 27> 75 98 o0 76 OO} o= D0 pee1| RLO EB_A 42> 76 98
% 70 ¢} FB_A RDQS<2> &= D10 |RDGS1 08 76 FB_A RDQS<7> &= D10 [RDGs1
o= pee2| T11 FB_A 30> 76 %8 < - pep2| T11 FB A 43> 76 %8
% 70 qom-EB_A_RDQS<3> &= P10 |RDOS2 o8 76 EB_A_RDQS<5> o— P10 [ROQs2
FB_A_ RDOS<0> bl P3 |k L Dqesf T10 FB A 31> 76 98 < FB A RDOG<4> ol P3 | L b3l T10 FB_A 40> 6 08
98 70 (T} o= DQS3 r D4l M2 FB_A 2> 76 08 98 70 <OOT} o= DQS3 r poea| M FB_A > 6 58
% 76 [T FB_A WDQS<1> - D2 |WpQso DQes| L3 FB_A 3> 76 o8 % 76 [Ty FB_A WDQS<6> - D2 |WpQso Des| L3 FB_A 34> 76 o8
o 1 [mEB_A_WDOS<2> - Dl lvocst boz6| N2 FB A_DQ<0> 76 00 o s [y FB_A WDQS<7> - DLL woost pces| 2 FB A DO<33> 76 00
o 7 m-EB_A_VWDQ5<3> ; P11 |woase pe7| M8 FB A 4> 76 08 o 7 y-EB_A_WDOB<5> ; P11 fwpQs2 pQe7| M8 FB A 32> 76 98
% 7 [y FB_A_WDOS<0> - P2 lWpQs3 pes| R2 FB_A 1> 76 98 o 7 ry-FB_A_WDOB<4> - P2 lWpQs3 pes| R2 FB_A 39> % ISYNC MASTER=K17 REF SYNC. DATE=06/ 157 2009
poeo| R3 FB_A 5> 76 00 pees| R3 FB_A 36> T
o D A A -2} oo T2 FB A DO6> e v o o D R -2 o[ 12 FB A DO<38> GDDR3 Frane Buffer A (Top
o 77 76 - * o 77 76 - bt
o 77 76 FB_A BA<2> o ok L poe1l 13 FB A 7= 76 08 o D A BA<2> o mlw & L pe1f 13 FB A 37> 5 DT e ROEEr
™ - o g Appl e I nc SCH_NUM>
NCx2{RFU NCy2|RFU o p '
1 1
R842‘}1§ 1R§0449 R8498! 1R8499 NOTI CE OF PROPRI ETARY PROPERTY:
M:lé\% 26w 243 100 EHEeR A PR e AR RP R LIV OTERE 1 e,
Z‘bg -2LF 1%% %16 THE POSESSOR AGREES TO THE FOLLOW NG
2 2 HELpW 16w | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 84 OF 132
402, 2402 Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
—___— —___— - = I'V ALL RI GHTS RESERVED

3 2




8 7 6 5 4 3 2 1

om T Page Not es
O\A T ml TI (:AL Power aliases required by this page:
CRITICAL 75 77 76 75 56 50 s 7« PPLVBRIVE5_SOGPU_I SNS 2 [ooms e 8 s oo 15
e 75 50 500, 5, PPLVBRIVE5_SOGPU_| SNS . 20 gg0p L . Al UB550 12iTais  —peve_so_ro vrer o
Foveor e Vesia cs550i 1C8551 |1 C8552 |1 C8553 |1 C8554  § rilwom (2 a2 vesla@
C8500i 1C8501 |1 C85(22 1 C85(g3 1 Cs/f_f,%“ FLjvooe 2F2 v gz 10l —— —— 0, 1TuF —— 0, 1TuF —— g}up e S{}UF F12 |voos ; % vese G2 (none)
10UF — uF —— uF —— uk — F12 |vDD3 \% 6 T, % 2 % ML IvDD4 Vss4
520 ——zi/zf - E{} zzg" 5 2’ mvoos £ 8 vesd L1 w2y 2 24§ 24§ 2 X328 %85 M2 |voos - vsss|_L12 BOM opti ons provided by this page
% }{2 2 2 12 603 8
603 202 202 402 402 M2 |vpDs -8 VSSs5 V2 |\voos g?\ﬂ vsss|_V3 VRAVH
V2 |vpDs g 5 vssel V3 Vi1 |vopr &  vss7| V10
S V10 = Q o
= V11 |vDD7 8 § VSS7| K1 v 8 E v I
Kl voDAO & 2 Vssaof JL K12 fvppar g ¥ VSSAl Ji2
K12 |vDDAL X VSsAll J12 o
N Al |vDDQD vssqo| BL
Al |vDDQo g vssqo| Bl 1C8560 |2 C85F§5 AL2 xDDQl g vesot| B4
. C85:J]ﬁ0_iC85:J]ﬁ5 AL2 vDDQL & vssqi| B4 f— g oFur ::z o clvooe & vssqe| B9
::z o} _— g 0/1 Cl|lvobe ® vssqe| B9 2 %}{ 2 X }{ & |voogs vssas| B12
2 4%}2{ 25 ¥ m N vssce Bl _— wsoo, 112 9 vDDQs vssu| DL
w0011 L0091 <9 |[vopQs vssQaf DL Connect to designated pin, then GND c12 |vbbs vssqs| D4
Connect to designated pin, then GND c12 |vopgs vssqe| D4 1 E1 |vooos vssos|_ D9
L El [vDDQs vssqs| D9 76 77 76 75 56 50 5 7« PPLVBRIV55_SOGPU_| SNS = E4_|vDDQ7 vssqr| D12
76 75 56 50 8 7 5. PPLVBR1V55 _SO0GPU_| SNS = E4 [vDDQ7 VSSQY| 2;2 i E9 |vDDos vssasl &2
r .4 E9 {vDbbce VSSQH) E12 |vDDQo vsso| GL1
1C8576
EL2 |vpDQo vsso| Gl C85701 1C8571 |1C8572 |1 CB573 |1 C8574 |1 CB575 |1 14 [vbpaLo vssqio| L2
C8520i Ji 521 (1 C8522 (1 C8523 |2 8:815%4 _1%:8]2%5__1 8:81%%6 J4 |vopQio vssqio| L2 foye 0. JuF == 0 TuF 0. TuF —— 0, TuF —— 0. TuF —— (£.°/1UF o voecrs Vel L1L -
ToUE 0 TUF = 0 TUF - 0 TUF —- 0 TuF —— %" 30 oo vesan1| L1L 62 gz > )}(gg p )’Egg p )’ggg 2 )’ggg 2 %gg 2 4%%{ vl VDDQlDDQlZ vescaal PL
° gz 2 i(gg 2 i(gg 2 i(gg 2 %gg 2 4§¥ 2% g NL vDDQL2 vssQuzf PL & 4 + 4 “ N4 _[vDDQL3 vssQia| P4
a 4 4 N |vopQLa vssQLa|_P4 N9 [vpDQLa vssQLal P9
N9 |vDDQL4 vssQi4| P9 = = N12 |vDDQL5 vssQLs| P12
5 B VRETF v = N12 |vDDQLs vssals| P12 w38 GPU_FB_B_VREF \V4 R vooote vesqLel T
s a2s GPU_F RL |vbpoLs vssaQLel_TL " Ra JvoooL7 vssqL7| T4
30! R4_jvooaL7 vssair RBSED R8583 RS jvooqis vssqial 19
R85549 R8533* R9_lvDDQL8 vssqis| T9 4% 549 R12 |vDDQL9 vssQiof T12
15% 549 RL2 lvoDQ1o vssQo| T12 HEEE 1% Vi [voogeo
lhg’ leé/o V1 |vobeo 402, HFZ;bgvz V12 |vppQe1 =
2 kb, A2 VoD = . FB Bl VREF HL_VREFO
FB_BO_VREF HL_VREFO FB_B3_VREF . H12 |VREF1
FB B2 VREF, | H12 [VREF1
1 1| |1C8582
R8581'| R8582!| |1 C8581 Rg584 R8585 L £
R8531'| R8532' |1 CB531 Rg534! R8535" JiCBE’lug T 53K 931 HIUF 183K 93:&)2 H1u
Gl T R Ol Wi R TR R el T
1/ 16W 1/ 16W 2 g\,, 1/ 16W 1/ 16W 2 g\,, 2 ! i b,
i W WS, WS, » >
= L 4 = FB_B3_VREF_UNTERM L
L L = FB B2_VREF UNTERM L = = - EB Bl VREE UNTERM L
- - ) FB_BO_VREF_UNTERM L
FB B CLK1_TERM 550 .0fs 550 ..0f
FB B CLKO TERM =5.ov ? {2,
— = ole D)3 VRAMA VRAVA
Daen My | [ casag: ssvENISEEAPE NaSERP | R8590'| R8592'| |R8594'| | Re596! | CB596: SSVBNL ':SOTEASFG’?_] NISEEARE | ko
R8540') R8542') |R8544 R8524}1§ (8546 SoT563 sores_| Ky 1 127 121 243 O Fn VREF UNTERM —H
1K 127 0L EB_VREF_UNTERM N % ! & 15 2 B “
K ik 1%% j17) T e 1 1 =, P 6y 2[GN s 5|G™ s[z
92wt | wl ey " Joteh, Jorst, E o wEE | ) :
ab2, 4022 vp,mvﬁ!j 2 | vrAME?2 ) 1R8593| |'R8595 1R8597 — 1
'R8543| |['R8545 R8547 = 1 L 121 121 243 oM T =
gt o e M - 16 16w 16 CRI TI CAL
%16}4/ § %’15}4, ey CRITI CAL 2%.2&’ 25"5:2L Z%EL
=P = =
2402 2402 2402 K9 US550 ow|E3 FB B L<5>rrry e o
., FB B _MA<O> -
FB B MA<O> > K910 | UB500 ow|E2 EB B DM =Igmn @B B 02 pETT) oA owi| E10 FB B DOV L<7>rm o o0
5 78 76 (TR BB MAcls ~ HL1 |pr BCA pwvi| E10 FB_ B 76 o8 % 78 76 [T B UL Pl (LOF2) pwl| NO EB B L<4>, 6 o8
98 78 76 [T EB B LNVA<2 - K10 |a2 (1 OF 2)  pwe NIO FB B L<3> 76 98 98 76 ES B UVA<3 - M % DvB|_N3 FB B L<6> 76 98
™ D F . I - B L<0>m - 7 2 ->
v I FB B LMA<3E - v T EB L FE B Uweab - — FB B_DO<45> o o o0
% 76 [Ty FB_ B _LMA<4» - A4 - - bl B2 FB_B 15> 76 98 o O EB B UMA<5% - H §, | B3 FB B 46> 1o 08
o 7 y-EB_B_LMA<5% - A5 g §' pai| B3 FB B 9> 76 98 s O EB B NA<6> - K3 N | 2 FB B 47> 26 o8
9 70 70 ry-EB_B_MA<6> - ro ] e EB B 142> 7o o0 o 7 76 rReFB_B_MA<7> - L S| ol FB_B_DO<43> oy 76
0 0 70 [y EB_B_MA<7> - S 8 o3 FB B 11> 76 08 - 75% FB B MA<8- - 3 o[ E2 BB A2 e
o8 70 70 [rEy-EB_B_MA<8> - o 2 pos|_E2 FB B 13> 76 98 o o 10 FB B MA<O> - < bos|_F3 FB B 40> 1o 08
0 0 70 [y EB_B_MA<9> - Q¥ oos| F3 FB B 12> 5 76 o n 75% FB B MA<10% - K = BB yIES e
% 75 75 (TN FB_B MA<10% - [v) pGs|_F2 FB B 10> 76 98 % 70 76 [T FB B MA<11% - L9 L ool FB B 44> 26 o8
oo 7o y-EB B MA<1ly - b I = FB_B DO<g> 7 98 o 70 (e FB_B_UCKE - - bl B1L FB_B_DO<59> o 70
% 7o oy EB_B_LCKE - S ¢ ooglmil FB B 16>y 76 06 D e VA1 2b -3 boo|_B10 FB B 56> 7o 08
FB B _MA<12} - bos|_B10 FB B 19> Sy 76 [ 11 lax boto| CLL FB B s==""
A == > , FB B CLK_Pgl> -
B_B. 21 98 76 61>
L 311 |ex DQio| Cl1 E 76 98 anoz 310K poL1| €10 FB B 76 98
= e >-EB B _CLK P+0> - c10 FB B _DO<17> g 1o o0 o o ey EB B CLK_NE1> - =~ E1 FB B_DO<62>
FB B _CLK N¢0O> - J10~CK* DQLL! FB B UCSO L e F4lcsor D12 76 98
o 7 D 0 > Fidcsor ] oQuz| ELL FB B 222> gy 76 o0 7 D > e O bo13|_F10 FB_B 7> o 76 58
o0 7o p-EB B LGSO L > Qe 3| F10 EB B DOS18> s o o 7o 7o (o EB_B_VE L - ° £ FB B DO 7
FB B_WE L - VE ba FB B UCAS - F9dcas* DQL4| s
o8 70 76 (TR ol - Folcas I potal F11 FB B 23> 76 8 % 76 [T - 2 ok S L bas| GLo FB B 58> 76 08
% 76 D ES B RAS L| 2 o dras S L bas|_GLo FB B 20> 75 98 o 78 70 rmy-EB_B_RAS L FB BL 20 > J— - bote| ML FB B 36> 16 o8
o8 78 76 [T FB B0 ZO - rlzo — r  poQue| M1 FB B 29> 76 98 FB B1 _MNE 9w pQL7[_L10 FB B 38> 76 98
FB BO MF o A9 |vE DQ17| _L10 FB B 27> 76 98 FB BlL SEN O V4 |sen pois| Ni1 FB_B 37> 76 98
FB BO SEN o  Valsen DQrel NLL EB B DO<24> oy e = FB_B DRAM RST o VO |ResET pare| MO FB B DO<39> G 7o s
B_B_DRAM RST > VO |RESET oQLe| MO FB B 252 gy 76 =0 o0 70 70 [T - bopo| RiL FB B 35> oy 76 00
e m-E b boeof Rl FB_B_DQ<30>pm 7 o v FB_B_RDQS<5> &3 |Rooso o1 | R10 FB_B 4> Sy 7o 0n
o 7 qor-EB_B_RDOBS<1> - D8_{RDQS0 bee1| R1O EB B 2827, 76 00 e B ROOE<7> &= DL0 RoGsL bopa| Ti1 FB B 32> 7690
% 10 qgm EB_B_RDQS<2> o D10 RosL peez| Ti1 FB B _DQ<31>pr, o o0 o S e ROOE<a> P10 [ROGs? | oops| 110 FB_B_DQ<33> g 1o o
o R B ROGS<3> P10 RoGs? L oces| 20 EB_B_DQ<26> g, 7 o o O R R ROCE<6> P rocss T FB_B_DO<48> cora 1o o0
& e B ROCS<0> P2 [ROGS3 - oceal e EB_B_DQ<4> 0 <n 22 [vposo e FB B DO<50> <o 1o
T e 02 5[ L3 FB B DOQ<3> 58 o 7o rm>-EB_B VDCB<5> - e N FB B _DO<54> o 1o o
v FB_B_WDQs<1> - \DQs0 e FB B 0> , FB_B WDQS<7> DL VD051 bQee FE B 49>
O e & wWos<2> > DLL fwoost bQ26 i o D R B Whos<as o Pl o2 bee7| M8 7o o8 TE=06/ 15/ 2000
r D e R \WDoB<3> - PLLlvocs2 pce7| M8 FB B 2> 76 58 > 7 D = e CE<6a o P2 lwoss D28| R2 g FB B DO51> s 46 QP\(NC VASTER=K17 REF SYNC DA TIe]
o8 76 [T b P2 8| R2 FB B 1> 76 98 % 70 [T - R3 FB B 55> e
o0 - [ FB_B_WDOS<0> - VoQs3 B FB B DO<6> 75 08 w5 15 70 oy FB_B_BA<O> - @50 % gﬁ_"‘—ﬁm FE B %5»@3 GODR3 Frane Buffer B (Top
2 1 rmyEB_B_BA<0> - Of0 oQso|_T2 FB_B_DO<7> 70 9 . ,Bg FB_B BA<1> e L oceil T3 FB_B_DO<53> s 1 o
o 75 7 (A FB_B_BA<1> - S iBA < L e 18 FB B DO<5> wee 2 FB B BA<2> - B jen & Appl e Inc. =
98 78 76 FB B BA<2> - e & m NC>&2|RFU ®
e D -
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Pover aliases required by this page:

- =PP3V3_GPU_VDD33
- =PP3V3_GPI_MO

- =PP1V2_GPU_PLLVDD

- =PP1V2_GPU_H_PLLVDD
- =PP1V2_GPU_VI D_PLLVDD

Signal aliases required by this page

((NONE)

BOM opti ons provided by this page:
(NONE)

84 52 81 80 79 7 72 7 ¢ PP3V3_SOGPU

86 o179 76 74 7 o _PP1V05_SOGPU

84 82 81 80 79 74 72 7 6

PP3V3_S0GPU

110mA

aa 82 81 80 79 74 72 7 6 PP3V3_SOLGPU

402

1C8694
JUF
2

GPU M QA PU_GND

GPU M OB _PU _GND

a5 o179 76 74 7 6 _PP1VO5_SOGPU

. 1406M

0 NC GPU ROM CS_L
0 GPU_ROM SCLK
0 GPU_ROM SI

s GPU_ROM SO o ca

oM T
usooo0
NV- GT216
BGA
(6 OF 9)

J9 GPI OJL“M@ 80 82
J10 GPIOLL_ K2 gy DP_EG HPD B 0 o
L1 | vops3 GPI 2| K3 gy GPU_VCORE VI D4 T w0 5
J12 GPI OBl H3 gy EG LCD PWR EN > w0
J13 GPIOH 2 gy EG BKLT_EN G w0 o7

GPI 5[ HL gy GPU_VCORE_VI DO D o o2

GPI OBl e gy GPU VCORE VI D1 G o o2

GPI O7 GPU_VCORE_VI D2 80 82
GPl 08 i : SMC _GFX_OVERTEMP % 0

Pl 8| I7 TP_GPU GSTATE<0> D ¢ w0

Sil 010_&4_“% 77 78
GPI 011 GPU GPIO 11 a0
oo 12| 10 gy SNC_GEX THROTTLE Gy

GPIO13| 14 gy FBVDD ALTVO G w0 5
GPIOLA| J6 gy NC GPU GPI O 14 o
GPIOLS| L1l gy NC GPU GPIO 15 @O *©
ROM_CS* GPI me% 80
D4 [ROM SCLK GPI 017%%@ 80
ROM_S| GPIOLS| Mi gy NC GPU GPIO 18 T
ROM_SO GPIOIY| L7 gy NG GPU GPIO 19 > 0
GPI QUL“%) 80
GPI ml_ﬂﬁ_% 80
GPI QZL“% 80
GPl 23| M g NC_GPU GPI O 23 @O

GPU_STRAP_REF_3V3_PDno

MULTI _STRAP_REFO_GND

GPU_STRAP_REF M OB_P»

MULTI _STRAP_REF1_GND

1 2 PP1Vl GPU H PLLVDD
R WBHES 2
86351 |1 08636

1 2 Pl
0603 @ EEAE ESCLEI‘AEW

P9_|M 0A_VDDQ 1
R9_[M OA VDDQ 2
C86101: C8611: T9 |M oA vDDQ 3
1%;7, 1}2’;:: W M oA vDDQ 4
85 2 85 2
0 0 AR9 M oB_VDDQ 1
1 4 AB9 M OB_VDDQ 2
%KGIS W M OB_VDDQ 3 JTAG_TCK| TP_GPU JTAG TCK 0
i{%"mw Y9 M 0B_VDDQ 4 JTAG TDI M‘%@ 5
P JTAG_TDJ T 50
2402 ~ GPUTESTMODE PD g AP35 [TESTMODE ITAG ThE TP orU JTAG TS m
GPU M QA VREF N5 M 0A_VREF JITAG TRST* |y AP1 TP_GPU JTAG TRST 0
CPUM. OB _VREE AEL M 08 _VREF M on_cLki N NC GPU M OA CLKIN (o0
R8617* 1C8617 IR8619 660 GPU M QA PD VI M OA CAL PD VI M OA_CLKOUT| R4 NC_GPU_M OA_CLKOU 0
QK L g 1uF g 19K " 3PU M OA PU GND ooV M OA GLKOUT T4 gy NG GPU_M OA_CLKOUTH, «
}g}zgv T, fo7 jeee = PEE e TS MOV CALPU MOA CTL3| PS _qugp NC GPU M QA CTL3 w0
405, i P » GPU_M CB_PD_VDDO W 8. CAL P VEPO MOADE 12 g TP GPUMOADE _om.w
. GPU_M OB_PU_GND M OB CAL PU GND MOA DOl Nl gy TP_GPU M QA D<0> G ¢+ o
ang - = M OA D1 TP, D<1> s 80
l M QA D2 TP_GPU M QA D<2> s 80
= MOA D3l P2 gy TP_GPU M OA D<3> ao s
MOA DA P3 gy TP GPU M OA D<4> o600
AF9 |SP_PLLVDD MOA D5l T3 gy TP_GPU M QA D<5> G © @
BLLVDD MOA D6l T2 gy TP _GPU M OA D<6> 600
————— AR MOA D7 Tl gy TP GPU M OA D<7> 600
AD9_|VI D_PLLVDD MOA DBl W gy TP_GPU M QA D<8> T o
MOA DOl Ul gy TP_GPU M OA D<9> QD
™M OQ?DlUL% 80
M m,DllL% 80
M QA D12| RS gy GPU_ M OA D<12> GO ©
MOADI3| T6 qugyGPU M OA D<13> ey
M OQ,D14L“M@> 80
M OA HSYN N3 gy NC GPU M QA HSYNC oy 50
E 25 men e e P MOA VSN L2 g NC GPU M QA VSYNC o w0
M OB_CLKI N NC GPU M OB CLKI N 0
M OB_CLKOUT|_V4 NC_GPU_M OB_CLKOU 80
72'“é°/ - = 5'1:/ o @m—PU XTALOUTBUFF 4, DI [XTAL_OUTBUFF M OB_CLKOUT* Wi gy NC GPU M OB CLKOUT A <
&Rz |2 %5 oo GPU CLK2TM SS o 2 lTal ssin Mﬁi;L“—w! M .
MOB DOl Yl gy NC GPU M OB D<0> GO
=+ M OB DLl Y2 gy NC GPU M OB D<1> &> ©
M OB D2[ Y3 gy NC_GPU_M OB_D<2> T *©
P1V1 GT)LIJFtVI D PLLVDRD F som . M OB_DS| AB3 gy NC GPU M OB D<3> aD ©
\[;TH:SZZ m M OB DA AB? ey NC GPU M OB D<4> ey
C8640 1 18641 |1 M OB D5| AB] ey NC GPU M OB D<5> s
4 Tk —— —— 1 M 08 D6|_ACH qugp  NC_GPU M OB D<6> o w0
he] o Sl 2 M OB 7| ACL gy NC GPU M OB D<7> o3 w
603 402 M OB_DB| AQ gy NC GPU M OB D<8> D ©
C 1 M OB_D9| AC3 gy NC GPU M OB D<9> ao
= M OB _D10| AES gy NC GPU M OB_D<10> GO ©
M m,Dll_AEL% 80
M 03,D12L“M@> 80
M OB DI3| V6 gy NC GPU M OB _D<13> GO ©
MOB DIA| Y6 qugy NC GPU M OB D<14> 50
80, GPU_STRAP<0> STRAPO
80, GPU_STRAP<1> STRAPL
0B GPU_STRAP<2> V7 |STRAP2
M OB_HSYNC NC GPU M OB HSYNC 0
M OB VSYNG V2 gy NC GPU M OB VSYNC 7y w0
THERMDP GPU_TDI ODE_P s1 80 99
THERVDN B4 .9  GPU TDIODE N =~ mmysiso o

SYNC MASTER=K1/7 REF SYNC
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8 7 6 5 4 3 2 1

' ' : : Renaned signal s Unused signals
. .
| Mative Func . Pl Os | Native Func \ @l s w70 TP _GPYU JTAG TCK —= TP GPU JTAG TCK 79 80
GPU VCORE VID3 < ' —  GPU VCORE VI D3 - wre NC GPU GPIO 15 = : — NCGPUGPLO 15 _— o 50 70 22 GPU_CLK27M — GPU CLK27M Y —%EJTAG 10l = TP GPU JTAG TDI 7 a0
; — : = MAKEBASESTROE ! o ' =  VAKETBASESTRUE VAKE_BASE=TRUE — TP GPY JTAG TDO — TP GPU JTAG TDO
DP_EG HPD . = DP_EG _HPD a7 GPU GPLO 16 . —MeDED . = EG DP_CA DET 50 o 80 79 GPU CLK2_7II\4ILLSS — GPU CLK27M SS 79 80 65— MARE_BASEST = e
GPU_VCORE VI D=~ - —  GPU VOORE ViDa wws s NG GPU GPIQ 1P e ' —  NC CPU GPLO 17 o 000 GPY TDLODE P — GUTDOEP 8 B TAG T = IPeUInG I o
EG LCD PWR EN-O°-V© ' —  EGLCD PWR EN 1o a0 a7 wo NC GPU GPI O 18 -M= — _ NCGPUGPIO 18 o o0 5079 1 GPU_TDI ODE N — GPU TDIODE_N e —EE@Q%EQTTRQE TRST L = TP GPUJITAGTRST L nw
EG BKLT EN ' ‘owsLen ' —  EGBKLT EN 1o a0 a7 s NC GPU GPI O 1M -ceTecT . . NCGPU GPLO 19 o SRR
T T = WARE_BASE=TROE = = =
GPU VCORE VIDO V™ . — ___GPU VCORE VI DO 79 00 02 wm NC GPU GPIQ 20 '™ ' — __NC GPU GPIO 20 7 80 w0 o0 LYDS EG DDC CLK — LVDS EG DDC CLK wa e NG FBA MACI3> s =—NC_FBA_MA<13> =D
= = = . ; = WARE_BASESTRUE “VAKE-BASE= = —-VARE BASE= = =
GPU VCORE VID1 Mo ' — __GPU VCORE VID1 79 00 02 » NC GPU GPIQ 21 " — 1021 1o o100 LVDS EG DDC — DDC - E - — .
N VI D2/ MEM VI D ' - — = ”° * — VN{NCE,BKSGDUE= GDRUEO o oo WDSFM S =TRUE DATA — LVDS BG DATA oo o e NCWEFFBKSI:B %EL]JE3> NO TEST=TRUE — NC FBB MA<13> © 80
GPU VCORE VI D2 - = GPU VOORE VI D2 79 00 02 wr NC GPU GPI Q p2 SworAa = . NC GPU GPLO 22 7o 00 s o1 o0 DBUEG DDC_OLK — DP EG DDC ALK o0 o1 00
e arx O/ER;TEMT“ER' . S X O & L w7 NC GPU GPI O .23 @ . = NS GPU GRLO 23 79 80 s o = D EG DDC DATA — DP_EG DDC DATA I
; ; =—WKE BASEETRE - — — ' ' Unused | 2C Buses
TP_GPU_GSTATE<G&-™ — TP GPU GSTATE<0> o 70 80 ! ! ww NC FB B UCS1 L — NC FB B UCSL L 7 a0
= WAKEBASESTRUE ~— VARE_BASE=TRUE NO_TEST=TRUE —
FB_VREF_UNTERM "".VREF . —  FB VREF_UNTERM 7778 79 80 ' ' w00 NC_GPU | 2CC SCL — NC GPU 12CC SCL w0 o
GPU GPIO 11 ' suste : — TP GPU GSTATE<1> ' ' NC GPU 1 20C SDA T NC GPU I 20C sDA NC FB B LCSL L NC FB B LCSL L
! ' = WARE_BASESTRUE oD © ! ! *1 % TNVARE._BASE= TRUE NO TEST=TRUE — %0 8 {8 — NARE BASESTROE NOTEST=TROE = cs 76 80
SMC_GFX _THROTTLECR'L _—W%W@” o ! ! w7 NC GPU ROM CS L — NC GPU ROM CS L 1 s
PWR_CTLO - — - \ , VARE_BASE=TRUE NO TEST=TRUE —
FBVDD ALTVO . r . — _ FBVDD ALTVO s 75 o o wm NC FB A UCSL L _ — NC FB A UCSL L 7 a0
NC GPU GPI O 14 PRt ' —  NCGPUGPLO 14 ' ' NC FB A LCSL L T NC FB A LCSL L
® T T — VARE_BASE=TRUE o e Eommn—«t NO_TE: T=TRUE — e
nfig Straps
Physi cal o1 80 % %ﬁ 1 2CH SCL _ — NC GPU | 2CH SCL 80 81
Strapping Pin Strapping Bit 3 Strapping Bit 2 Strapping Bit 1 Strapping Bit 0 I |_2TCH DA NO_TEST=TRUE —
o NG CPU 1 2CH S oTEsTeTroe-=—NCG_GPU_| 2CH _SDA s s LVDS EG B CLK_P — LVDS EG B CLK P wa
4 82 81 80 79 74 72 7 6 _PP3V3_SO0GPU ROM_SO XCLK_417 FB_0_BAR_SI ZE SMB_ALT_ADDR VGA_DEVI CE — - - Y, . EG B K N LVI EG B K N
oMT NO STUFF NO STUFA ROMLSGLK Pa_DEVID 4] SUB_VENDCR SLOT_QLK_CFG PEX_PLL_EN TERM (125 requi res pullups even i1 not used) 0 o1 EO_NN&E%/NEQS EG A DATA P<3> - NCLVDS EG A DATA P<3> wuks
1 1 =
R8707 ngga %7%{ ROMLSI RAMCFQ 3] RAMCFG] 2] RAMCFQ 1] RAMCFQ 0] oo s _NC LVDS EG A DATA N<3> — NC LVDS EG A DATA N<3> s sifps
. ~— MARE_BASESTRUE ~ _ NO IEQI=TRCE — . . .
N{:l?, M:légv WE\S{V STRAP 2 PCI_DEVI D] 3] POl _DEVI D] 2] PCI_DEVI D[ 1] PG _DEVI D[ 0] waso_ NC LVDS EG B DATA P<3> — NC LVDS EG B DATA P<3> o sifes
; TWARE BASESTREE .~ NOTEST=TRE — — —  — .
402, 402, STRAP 1 3G O_PADCF( 3] 3G O_PADCF( 2] 3G O_PADCF( 1] 3G O_PADCF( 0] o w  NC LVDS EG B DATA N<3> _ NC LVDS EG B DATA N<3> oo C
GPU ROM Sl STRAP 0 USER] 3] USER] 2] USER] 1] USER] 0] VARE_BASE=TRUE NO_TEST=TRUE — B
GPU ROM SO
» D
7 -GPU_ROM SCLK
Strap S1/S2 Bit[3:0] PUPD Rval Strap S1/S2 Bit[3:0] PUPD Rval PCI _DEVI D[ 4: 0] =0x14 96 MOADE and MOAD<9.. 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 - =TRUE — - -
2 0010 PD 15k (HYN 256) A 1010 PU 15k o _WN{E_BISE'TRU:_—NU_FES'I_FRU:—'\C S MG QLKQUT N 7 = = NC GPUMOA OLKQAIT N 5w
3 0011 PD 20k (SAM 256) B 1011 PU 20k w0 79 NC_GPU M CA CTL3 — NC GPU M OA CTL3 79 80
4 0100 PD 25k (SAM 512) C 1100 PU 25k TP GPU M OA DE NO_TEST=TRUE — TP GPU M OA DE
5 0101 PD 30k D 1101 PU 30k 7% ° “NVARE BASE=TRUE = oo
6 0110 PD 35k (HYN 512) E 1110 PU 35k 796 I&%M QA D<9..0> — GPU M OA D<9..0>
7 0111 PD 45k F 1111 PU 45k w7 NC GOU M OA CLKIN N — NC GPU M QA CLKIN B
os 02 01 8079 74 72 7 6 PP3V3_S0GPU N =
NC _GPU MOAD<14 .10> — GPU MOA D<14..10> .,
TVARE_BASE= NO_TEST=TRUE —
re701%| re703!| Re7O5! PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON o %"41% HSYNC NO TEST=TREE  — NC GPU M OA HSYNC e
45. 3K 4 34. 8K 10K 114S0353 1 RES, ML FI LM 1/ 16W 24. 9K, 1, 0402, SMD, LF R8708 VRAM 512_SAVSUNG o %"4 G VEYNG TEST=T = NC_GPU_M O VEYNG o e
%% 100 %% NO_TES RUE
HF;llh\év %ig‘;’v HF;llh\év 114380368 1 RES, ML FI LM 1/ 16W 35. 7K, 1, 0402, SMD, LF R8708 VRAM 512_HYNI X 80 79 —ng:mgﬁ%EM OB _CLKIN e NC GPU M OB _CLKI N 79 80
2 2 2 TRUE™ 5 = =
11450343 1 RES, MTL FI LM 1/ 16W 20. OK, 1, 0402, SMD, LF R8708 VRAM 256_SAVBUNG s0 79 NC GPU M OB CLKOUT P — NC GPU M OB CLKOUT P 4 &0
Y TRAP<O> “MARE BASE=TRUE . —  NOTESI=TRE —  —  —  — —
EZ;ESA' 114S0331 1 RES, ML FI LM 1/ 16W 15. OK, 1, 0402, SND, LF R8708 VRAM 256_HYNI X w0 s NC GPU M OB CLKOUT N _ — NC GPU M OB CLKOUT N 7 4
nED> STRAP<1> s NC GPU M OB CTL3 - — NC GPU M OB CTL3 1o a0
n@—PU_STRAP<2> NC GPU M OB DE NOTESTTRE 7 e @Pu M B DE B
“WARE_BASE=TRUE NO_TEST=TRUE —
NO STUFH NO STUFF| NO STUFH .
R8702!| R8704! R87061 79 %M OB D<14..0> No TEST=TRIE = GPU M OB D<14..0>
BESRRE PPV SO0 = N g R Sy ey = NG GPU ML OB VSWNE—— -
w7 NG GPU M OB HSYNC — NC GPU M OB HSYNC
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 05 50 70 _OPU CLK27M SS
%1522 Vﬁb}f’? Vﬁb}f’ Vﬁb}f’ o4 o2 o1 w0 70 74 727 « PP3V3_SOGPU . 7 _GPU_XTALOUTBUFE
2 2
_—
R8796'R8797*
os 01 o [py-DP_EG DDC_CLK 29265 2.92|°§
ot o1 secery.DP_EG DDC_DATA leﬁ\év WEEV
ot 62 o1 50 70 74 72 7 o _PP3V3_SOGPU D 1 G DDC CLK 402 | a0z NO STUFF
DP_CA DET_EG FET o e D
DP_CA_DET_EG | Q8742 o 10 g DP_| G_DDC_DATA w07 SMC_GEX_OVERTEMP RJL R8798 0 1appn2 _ SMC_GEX_OVERTEMBAL .
R8742* SCD- VESM HF w70 SMC GFX_THROTTLE R L R8799 o0 2 SMC_GEX_THROTTleEml 1 L
100K SSMBK15FV : I
VEL 2 EG LCD PWR EN —
A EG BKLT_EN oo 70 w0 51
« _EG DP_CA DET ol T8Te  DP cA DET o o o FBVDD ALTVO o
o~
I_“—’ FB_VREF_UNTERM oo 7 7o 7o o SYNC _VASTER=K17 REF SYNC DATE=06/ 15/ 2009 A
e
R8 43 R8792' RB793RB794' RYIBY " GI216 GPI OS & STRAPS
LAANZ DP_CA DET EG (o 1%5 1%52 %5 1%5 e
5% 1/ 18W 1/18W 1/18W 1/ 18W SCHNUNI>
fh WIS [ AIEE [ R [ AR Appl e Inc. ,
402 2 2 2 2 8 <E4LABEL>
DP_CA_DET_EG PLD
> _CA_DET_EG_ NOTI CE OF PROPRI ETARY PROPERTY:
| sol ati on FEETs for DP MUX i nput 1 RSNV IE
SO a' I O S Or I npu S - | TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 87 OF 132
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Sum of peak currents: 240mA

2 7« PPLV8_GPUI FPX

Pover aliases required by this page:

- =PP1VB_GPU_I FPX

- =PP3V3_GPU_I FPCD_I OVDD

CRI TI CAL
L8800
300-OHM 0. 5A

LYz

?mA peak per diff pair

?mA peak for all pairs

PP1V8_GPU | FPAB | OVDD F

0603-1 l N DTHE0. 3 im
css00:  csso1: ces03:| R MmT
Signal aliases required by this page: 4 7 F [ 0 1 F . 0 1 F
B o T Al
8%0 K K usooo
BOM options provided by this page: NV- GT216
) 1 70 76 74 7 ¢ PP1VO5_SOGPU o ace ot o o ace ot o (&9
= A® |l FPA_I| OVDD | FPA_TXJ_AML1 LVDS EG A CLK P 7 o8
AGLO || FPB_I OVDD | FPA_TXC* LVDS_EG A CLK N o7 98
GPU_| FPEF_RSET o, 180-8899 sa - PPLV1_GPU | FPCD | VDD F O e | FPA_TXDO LVDS_EG A DATA P<0> o o
| FPC RSET s, a . LVDS_EG A_DATA_N<O> o
@3 HEpas gSETEm LY T o BRIV GPU L EPEE | VDD B | FPE_I OVDD oA Toon m LV% Eg NS o
GPU_I FPD RSET 8805 1 ARL| FPF_I OVDD | FPA_TXDL* LVDS EG A DATA N<1> o o0
4. 7UE - AK9 |l FPAB_PLLVDD | FPA_TXD2| _AKI| LVDS EG A DATA P<2> a7 08
Zté;;— o GPU_| FPAB_RSET -~ AJ11 |l FPAB_RSET | FPA_TXD2* LVI EG A DATA N<2> @D o7 %
8503 2 PP3V: | EPC PLLVDD E | FPC PLLVDD | FPA_TXD3|_AK11 g NC LVDS EG A DATA P<33 a0 98
1R8855 [!R8850 ['R8851 ['R8858 o MJ-—-_AHU | EPC RSET - I FPA_TXD3* 5, ALLL g NC LVDS EG A DATA N<33em oo o
1K 1K 1K 1K oo L T PP PRobl e AKZ I FPC_RSET
[ow [ow [ow [ow + PP1VB_GPU | FPEF_PLLVDD F aJ6 || Frer_pLLVDD | FPB_TXQ_AP1 NC LVDS BG B CLK P o
; ; ; ; = 81 | T LVI EG B K_N o
Z%ZL Z%ZL Z%ZL Z%ZL wCGPU | FPEF RSET o g A1 | FPEF_RoET | FPE T RC LVDS B¢ B CL °
| 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 7R peak per diff pait | FPB_TXD5| APl LVDS EG B_DATA P<1> 7 o8
= 6 81 70 76 74 7 6 PPLVO5__SOGPU 1 2 7mh peak for all pairs PP1V1 GPU | FPCD | OVDD F o | FPB_TXD5* LVDS EG B DATA N<1> 67 98
0603 NE(:}_CW DrHEo. 1 hm | FPB_TXD6| _AR11 LVDS EG B DATA P<2> 57 98
C88101 C88111: C88131 AT AL LVDS_E | 2cA_scL | FPB_TXD6* LVDS_EG B_DATA N<2> o or oo
4. 7T — 0. 108 — 0. 18 04 80, LVDS EG DDC DAT, | 2CA_SDA I FPB_TXD7|_ANI1 o NC LVDS EG B DATA P<33mm w s
60\3/’2 éoz 2 CEO\Z/’Z—I' | FPB_TXO7" [ 2P11 g NC LVDS EG B_DATA N<33mm oo o
i i
| FPC_AUX_| 2CW SCLL_AP2 g, DP_EG AUX CH P oo e s
Place at AJ8 Place at AK8 | FPC_AUX_| 2CW SDA* |1 ANS gy DP_EG AUX CH N [ 4 %8
L @y NC_GPU | 2CC SCL oy E3 | 2cc sa
CRI TI CAL 12CS nust be pulled up if not used o NC_GPU | 2CC_SDA E4 | 200 soa | FPC_LO| DP_EG M._P<0> 84 98 NO STUFE NO STUFE
L8815 12CS addr fixed at OXSE. OxoF [ o — | FPC_LO* |5 Al DP_EG M._N<O> o 98 1 1
300- OHM 0. 5A | FPC_L1 AL DP_EG M__P<1> o0 08 R8861% Il?|§860
PP3V3_S0GPU 1YY YL 160m peak PP3V: I FPC_PLLVDD F | FPC_L1* DP_EG M._Ne<1> o 00 17180 278w
54 52 81 80 79 74 72 7 6 1t - LD w IFPC L2l AV g DP EG M._P<2>  mpyasoo N{Ez ﬁfé'z“:
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—_— 0 -NECR- - 09y 0 i
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CPU_55S i =55_OHM _SE =55_OHM _SE =55_OHM _SE =55_OHM _SE =STANDARD =STANDARD oM _s2n PCl E_85D PCLE DM _S2N N<3: 0> 018
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CPU_8M L * 8 ML 2 [ CPU_50S CPU_AGTL EDl _I NT o 10
CPU_COWP * 20 ML 2 O—CRUBEl CPU 50S PClE CPU_PECI 10 20
cPU I TP N 2. 1 SPACI NG P 3 T 1 CPU 50S CPU_AGITL ESB_CPURST L 10 25
- i M CO—BM.SYNC CPU_50S CPU_AGTI PM _SYNC 10 18
CPU_VCCSENSE * 25 ML ? CO—BMMEM PURGD CPU 50S CPU_AGITL PM _MEM PVWRGD 10 18 31
Most CPU signals with i npedance requirenents are 50-ohm singl e- ended. [CO—CRUVIT_S0_PGOD CcPU 50S CPU_AGTI CPUVTTS0_PGOCOD 1070
Sone signals require 27.4-ohm singl e-ended i npedance. [CO—XDE_XPU_PWRGOD CcPU 50S cPy I TP XDP__ CPUPWRGD 10 25
SOURCE: Cal pel | a SFF DG (DG 407364_v1.5), Section 2.8 [ e LU 4o CEULLE XDP_DBRESET_L w028 27
[O—XDE_PROY_| CPU 50S cPy | TP XDP_PRDY_L 1025
PCI - EX ress XDP_PREQ | CPU 50S cPy | TP XDP_PREQ L 10 25
PHYSI CAL_RULE_SET LAYER ALLON RQUTE |\ NI MUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CPU 50S CPU_AGTI PM EXT_TS L<0> 10 46
ON LAYER? [ — = oM TS <1 —
i = = = = = = FE [ — CPU 50S CPU _AGTL EX <1> 10 46
PCl E_85D 85_CHMLDI FF 85_OHM DI FF 85_OHM DI FF 85_OHM DI FF 85_OHM DI FF 85_OHM DI FF » = _celsuecae CPU_27P4S CPU_cow CPU_SM RCOVPO .
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 CO—CRU SM RCOVP CPy 27PAS CPU_COVP CPU_SM RCOVP1 10
)_SM RCOVP. CPU 27PAS CPU_COVP CPU_SM_RCOVP2 10
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VeI GHT CBLLCEG CBLLS0S CBLLLTP CPU (FGel7. . 0> seo
_ i O CPU CATERR | CPU_50S CPU_AGTI CPU CATERR L 10
PCI E * =3X_DI ELECTRI C ? PCI E TOP, BOTTOM| =4X_DI ELECTRI C ? = CPU 50S CPU_AGITL TP_CPU VTT_SELECT s 12
CLK_PCI E * 20 ML 2 [ CPL_PROCHOT_| CPU_50S CPU_AGTL CPU PROCHOT_L 10 46 65
CO—CBLLPURED CPU 50S CPU_AGITL CPU_PWRGD 10 20 25
SOURCE: Cal pella SFF DG (DG 407364_v1.5), Section 2.1 and Table 4-184. CO—BMIHRMIRIP | CcPU 50S CPU 8M | PM THRMIRI P_L 10 20 a6
» ClK_CPU QK PCLE 90D | CLK POLE FSB_CLK133M CPU P 10 20 C
y CLK_CPU K PCOE 90D| QK PAE ESB _CLK133M CPU N 10 20
O—E8
, CLK_ | TP K PCOE 90D| QK PAE ESB_CLK133M | TP_P 10 25
, CLK | TP K PCOE 90D| QK PAE ESB CLK133M | TP_N 10 25
[O—BCLE_QKI00M CPU K PCOE 90D| QK PAE PCl E_ CLK100M CPU P 10 17
CO—BCLE CLKI00M CPU K PCOE 90D| QK PAE PCl E_CLK100M CPU N 10 17
[ CPU 555 CPU 8M 1 CPU PSI _L 12 15 68
[O—BM.DERSLPVR CPU 50S CPU_AGITL PM _DPRSLPVR 12 15 68
i CPU 27PAS CPU_COVP CPU_PEG COWP N
[ CPU 27PAS CPU_CONP CPU_PEG RBI AS N
DU cae CPU 27PAS CPU_COVP CPU_COMP3 10
Do—ceucawe CPU 27PAS CPU_CONP CPU_COMP2 10
Do—ceucawe CPU 27PAS CPU_COVP CPU_COVP1 10 _—
DU e CPU 27PAS CPU_COVP CPU_COMPO 10
CO—XE_ 1Dl CPU 50S CcPU I TP XDP_TDI 25
O—XDE_ 10 CPU 50S cPy | TP XDP_TDO 25
X I CPU 50S cPy | TP XDP_TMS 10 25
[O—XDE_TICK CPU 50S cPy | TP XDP_TCK 10 25
>_TRST_| CPU 50S cPy | TP XDP_TRST_ L 1025
O XDe_EPM | CPU 50S cPy | TP XDP_BPM L<6. . 0> 10 25
CO—XDE_BPMLL CPU 50S CcPU I TP XDP_BPM L<7> 1025
= (ESB_CPURST 1) CPU 50S cPy | TP XDP_CPURST L 2
[— CPU_55S CPU 8M L CPU_VI D<6. . 0> 81215
i CPU_50S CPU_AGITL CPUI WP_| MON 12 50 68
[CO—CRUL VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE P 12 68 B
[CO—CRU VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N 12 68
O—CRULVCCSENSE CPU 27PAS cpy veesense | CPU_VTTSENSE P 12 70
[CO—CRUL VCCSENSE CPU 27P4S cpy veesense | CPU_VTTSENSE N 1270
[O—CRU VCCSENSE CPU 27PAS cpy veesense | GEX VSENSE P 13 69
[CO—CBU VOCSENSE CPU 27PAS cpy voesense | GEX VSENSE N 13 69
[— CPU_55S CPU 8M 1 GEX_VI D<6. . 0> o 13
[O—BM.DERSLPVR CPU 50S CPU_AGITL GFX_DPRSLPVR 13 69
[ CPU 50S CPU_AGTL GEX_VR_EN 13 60
= CcPU 50S CPU_AGTI GEXI WP_| MON 13 60
i PCl E_85D PCLE PEG R2D P<15. . 0> 24
[ PCIE 85D PCLE PEG R2D N<15. . 0> 24
[O—BEGRD PCl E_85D PO E PEG R2D C P<15.. 0> 5074 —_—
[— PCl E_85D PCLE PEG R2D C N<15..0> s 74
[O—BEG 2R PCl E_85D PCIE PEG D2R P<15.. 0> 5074
[ PCIE 85D PO E PEG D2R N<15.. 0> s 74
[ PCl E_85D PO E PEG D2R C P<15.. 0> 4
[ PCIE_85D PO E PEG D2R C N<15.. 0> 4
SYNC MASTER=K17 REF SYNC DATE=06/ 15/ 2009 A
e -
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Menory Bus Constraints

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‘GA;Z"
MEM 37S * =37_OHM SE|  =37_OHM SE =37_OHM SE =37_OHM SE =STANDARD =STANDARD
MEM 40S * =40_OHM SE|  =40_OHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD
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
MEM 50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
MEM 85D * =85_OHM DI FF | =85_OHM DI FF =85_0OHM DI FF =85_0OHM DI FF =85_OHM DI FF =85_OHM DI FF

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff o

VEM_CLK2NVEM * =4: 1_SPACI NG 2
MEM CTRL2CTRL * =3: 1_SPACI NG 2
MEM _CTRL2MEM * =2.5:1_SPACI NG 2

VEM_CVD2CVD * =1.5: 1_SPACI NG 2

VEM_CVD2NEM * =3: 1_SPACI NG 2
MEM _DATA2DATA * =1.5:1_SPACI NG 2
MEM _DATA2NEM * =3: 1_SPACI NG 2

VEM_DQS2NEM * =3: 1_SPACI NG 2

VEM_20THER * 25 MLS 2

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET

NET_SPAC! NG_TYPE1

Menory Bus Spaci ng Group Assignnents

NET_SPACI NG_TYPE2

AREA_TYPE | SPACI NG RULE_SET

MEM CLK MEM CLK * VEM CLK2VEM MVEM_CVD MEM CLK * VEM CND2VEM
MVEM_CLK MEM_CTRL * VEM_CLK2MVEM MVEM_CMD MEM_CTRL * VEM_CVD2MVEM
MVEM_CLK MVEM_CMD * VEM_CLK2MVEM MVEM_CMD MVEM_CMD * VEM_CVD2CMD
MEM _CLK MEM _DATA * VEM_CLK2MVEM MEM_CVD MEM _DATA * VEM_CVD2MVEM
MEM CLK MVEM DG5S * VEM CLK2VEM MVEM_CVD MVEM DG5S * VEM CND2VEM

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE | SPACI NG RULE_SET

MEM_CTRL MEM_CLK * MEM CTRL2NMEM MEM_DATA MEM_CLK * MEM DATA2NEM
MEM _CTRL MEM _CTRL * MEM _CTRL2CTRL MEM _DATA MEM CTRL * MEM _DATAZMVEM
MEM_CTRL MEM_CMVD * MEM CTRL2NMEM MEM_DATA MEM_CMVD * MEM DATA2NEM
MEM _CTRL MEM _DATA * MEM _CTRL2ZMEM | MEM _DATA MEM _DATA * MVEM _DATA2DATA
MEM CTRL MEM DQS * MEM_CTRL2MEM | MEM _DATA MEM DQS * VEM_DATA2MVEM

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE | SPACI NG RULE_SET

MEM_DQS MEM_CLK * VEM DQS2MVEM MEM_CLK * * VEM_20THER

MEM_DQS MEM_CTRL * VEM DQS2MVEM MEM_CTRL * * VEM 20THER

MEM_DQS MEM_CMVD * VEM DQS2MVEM MEM_CMVD * * VEM 20THER

MEM_DQS MEM_DATA * VEM DQS2MVEM MEM_DATA * * VEM 20THER

MEM_DQS MEM_DQS * VEM DQS2MVEM MEM_DQS * * VEM 20THER
. Need to support MEM *-style wi |l dcards!

DQ DM-si gnal s should be matched wi thin 0.508mm of asspci ated DQS pair.

DQS intra-pair matching should be within 0.127mm no inter-pair

DQS to clock matching should be within [CLK-12. 7nmmj and [ CLK+25. 4mj .

CLK intra-pair matching should be within 0.12

7mm inter-pair

mat chi ng requirenent.

CONTROL signals should be matched within [CLK-12.7mj to [CLK+0.0mj of CLK pairs.
K-12.7mm to [CLK+12.7nmmj of CLK pairs.
ic, CLKis 5x dielectric.

A/ BA/ CVD signals should be matched within [CL
DQ DQS/ A/ BA/ cnd si gnal spacing is 4x dielectr

Maxi mum | engt h of any signal fromdie pad to SODI MM pad is 139. 7nm

SOURCE: Cal pella SFF Platform DG Rev 1.5 (#4

07364), Section 2.2

from procesor

bal |

mat chi ng shoul d be within 0.508nm

to SODI MM pad is 114.3nm

Menory Net

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O MEMA QK MEM 72D MEM O K MEM A CLK P<5..0>
O MEMAGK MEM 72D MEM O K MEM A CLK N<5. . 0>
O MEM A CONTL MEM 37S MEM CTRI MEM A_CKE<3. . 0>
O MEMA ONTL MEM 37S MEM CTRI MEM A _CS L<3..0>
O MEM A CNL MEM 37S MEM CTRI MEM A_ODT<3. . 0>
O MEMA QD MEM 40S MEM CMVD MEM A_A<15.. 0>
O MEMA D MEM 40S MEM_CMVD MEM A _BA<2..0>
O MEMA D MEM 40S NMEM CMVD MEM A RAS L
O MEMA D MEM 40S MEM CNVD MEM A CAS L
O MEMA D MEM 40S MEM CMVD MNEM A VE L
CO—MEM A DQ BYTEQ MEM 50S MEM DATA MEM A _DQ<7. . 0>
O MEM.A_DQ BYTET MEM 50S MEM DATA MEM A_DQx<15. . 8>
O MEMA_DQ BYTE2 MEM 50S MEM DATA MEM A _DQ<23. . 16>
O MEMA_DQ BYTE3 MEM 50S MEM DATA MEM A _DQ<31. . 24>
CO—MEM A DQ BYTF4 MEM 50S MEM DATA MEM A_DQ<39. . 32>
O MEM A _DQ BYTES MEM 50S MEM DATA MEM A _DQ<47. . 40>
O MEMA_DQ BYTEG MEM 50S NMEM DATA NMEM A _DQ<55. . 48>
O MEMA_DQ BYTE? MEM 50S MEM DATA NMEM A DQ<63. . 56>
O MEMA_DQ BYTEQ MEM 50S MEM DATA NVEM A_DiVO>
O MEMA_DQ BYTE] MEM 50S MEM DATA MEM A_DiVk1>
O MEM.A_DQ BYTE2 MEM 50S MEM DATA MEM A _DMVk2>
O MEMA_DQ BYTE3 MEM 50S MEM DATA NVEM A _DIVK3>
O MEMA_DQ BYTE4 MEM 50S MEM DATA MEM A _DiVk4>
CO—MEM A DQ BYTES MEM 50S MEM DATA MEM A_DIMK5>
O MEMA_DQ BYTEG MEM 50S MEM DATA NVEM A _DIVK6>
O MEMA_DQ BYTE? MEM 50S MEM DATA MEM A_DMVK7>
O MEMA DOSO MEM 85D VEM DS MEM A DQS P<0>
CO—MEMA DOSO MEM 85D VEM DS MEM A DQS N<O>
O MEM A DXE1 MEM 85D MEM DQS MEM A _DQS_P<1>
O MEM A DXE1 MEM 85D VEM DS NVEM A DOS N<1>
O MEMA DQS2 MEM 85D MEM DQS. MEM A_DQS_P<2>
O MEMA DQS2 MEM 85D VEM DS NVEM A _DOS N<2>
LA MEM 85D VEM DS MEM A DQS P<3>
AA_ MEM 85D VEM DS MEM A DQS N<3>
O MEMA DQs4 MEM 85D MEM DQS MEM A_DQS_P<4>
O MEMA DS MEM 85D VEM DS NMVEM A_DQS_N<4>
O MEMA DOSS MEM 85D VEM DS MEM A DQS P<5>
O MEMA DOSS MEM 85D VEM DS MEM A DQS N<5>
O MEMA DXSE MEM 85D VEM DS MEM A DQS P<6>
O MEMA DXSE MEM 85D VEM DS MEM A DQS N<6>
O MEMA DQS7 MEM 85D MEM DQS. MEM A _DQS_P<7>
O MEMA DQS7 MEM 85D VEM DS NVEM A _DOS N<7>
O MEMEB AK MEM 72D MEM O K MEM B_CLK P<5.. 0>
O MEMEB AK MEM 72D MEM O K NMEM B_CLK N<5. . 0>
O MEMB ONTL MEM 37S MEM CTRI MEM B_CKE<3. . 0>
O MEMB CNTL MEM 37S MEM CTRI MEM B_CS_L<3..0>
O MEMEB NI MEM 37S MEM CTRI MEM B_ODT<3. . 0>
O MEMEBE QD MEM 40S MEM_CMVD MEM B_A<15. . 0>
O MEMEB QD MEM 40S MEM_CMVD MEM B_BA<2.. 0>
O MEMEB QD MEM 40S NMEM CMVD NVEM B_RAS L
O MEMEB QD MEM 40S NMEM CMVD NVEM B_CAS L
OO MEMB QD MEM 40S MEM CMVD MEM B VE L
O MEMB_DQ BYTEQ MEM 50S MEM DATA MEM B_DQ<7. . 0>
O MEMB_DQ BYTE] MEM 50S MEM DATA MEM B_DQx<15. . 8>
O MEM B DQ BYTE2 MEM 50S MEM DATA MEM B_DQ<23. . 16>
CO—MEM B DQ BYTE3 MEM 50S MEM DATA MEM B_DQ<31. . 24>
O MEM B DQ BYTE4 MEM 50S MEM DATA MEM B_DQ<39. . 32>
O MEM B DQ BYTES MEM 50S MEM DATA MEM B_DQ<47. . 40>
O MEM B DQ BYTEG MEM 50S MEM DATA NMEM B_DQ<55. . 48>
O MEM B DQ BYTE? MEM 50S MEM DATA NMVEM B_DQ<63. . 56>
O MEM B DQ BYTEQ MEM 50S MEM DATA VEM B_DiVO>
O MEM.B_DQ BYTE1 MEM 50S MEM DATA MEM B_DiVk1>
O MEM B DQ BYTE2 MEM 50S MEM DATA MEM B_DMVk2>
O MEM B DQ BYTE3 MEM 50S MEM DATA VEM B_DIMK3>
CO—MEM B DQ BYTE4 MEM 50S MEM DATA VEM B_Divk4>
O MEM B DQ BYTES MEM 50S MEM DATA VEM B_DIVK5>
O MEM B DQ BYTEG MEM 50S MEM DATA VEM B_DIVK6>
CO—MEM B DQ BYTEZ MEM 50S MEM DATA MVEM B_DIMK7>
CO—MEMB DOSO MEM 85D VEM DS MEM B_DQS P<0>
CO—MEMB DOSO MEM 85D VEM DS MEM B_DQS N<O>
O MEM B XE1 MEM 85D MEM DQS MEM B_DQS_P<1>
O MEM B DXE1 MEM 85D VEM DS NVEM B_DQOS N<1>
O MEM B DQS2 MEM 85D MEM DQS MEM B_DQS_P<2>
OO MEMEB DOS2 MEM 85D VEM DS NVEM B_DQOS N<2>
O MEMB DOS3 MEM 85D VEM DS MEM B_DQS P<3>
O MEMB DOS3 MEM 85D VEM DS MEM B _DQS N<3>
O MEMB DS MEM 85D VEM DS VEM B_DQS_P<4>
O MEM B DQsa MEM 85D MEM DQS MEM B_DQS _N<4>
oMM B DOSS MEM 85D VEM DS MEM B _DQS P<5>
O MEMB DOSS MEM 85D VEM DS MEM B _DQS N<5>
O MEMB DXS6 MEM 85D VEM DS MEM B _DQS P<6>
O MEMB DXS6 MEM 85D VEM DS MEM B _DQS N<6>
O MEM B DQS7 MEM 85D MEM DQS. MEM B_DQS_P<7>
O MEM B DQS7 MEM 85D VEM DS NVEM B_DQOS N<7>
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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‘GA;:’{ 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 SPAC NG
LVDS_85D « -85_OHM DIFF |  =85_OHM DI FF =85_CHM DI FF =85_CHM DI FF =85_OHM DI FF =85_OHM DI FF o= -8an P — $ : g NNLL E:g gz oo
g DP_AUX_CH DP_85D Dispiaypert | DP 1G AUX CH P s 18 84
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 D aux 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—L\VDS 1G A aK LVDS 85D LVDS LVDS |G A CLK P s
s — [ womeme | - s | ror sorma oo | Shesicane —jesn oo L GA G
LVDS intra-pair matching should be 5 mls. Pairs should be within 100 m|s of clock |ength. CO—L\VDS 1 G A DATA LVDS 85D LVDS LVDS | G A DATA N<2..0> ;54
Di spl ayPort/ TMDS intra-pair matching should be 5 ps. Inter-pair matching should be within 150 ps. CO—L\VDS 1 G A DATA3 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\DS 1 G A DATA3 LVDS 85D L\VDS NC LVDS | G A DATANS3> 4,
Max | ength of LVDS/ Di splayPort/ TMDS traces: 12 inches. OO L\DSIGREAK LVDS 85D LVDS TP_LVDS |G B CLKP -
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Sections 2.5.3 & 2.5.4. O L\DS IG B aK LVDS 85D L VDS TP_LVDS | G B CLKN 18
- O L\VDS_1G B_DATA LVDS 85D LVDS LVDS | G B DATA P<2..0> 4
SATA Interface Constraints = LG para s ssn | 1vns LVDS 1 G B _DATA N<2.. 0> ...,
PHYSI CAL_RULE_SET LAYER ALLONRAUTE | 3 MM LINE WDTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CO—LVDS. LGB DATAS LVOS_850 VDS NC LVDS | G B DATAR<3> .
b ON LAYER? CO—L\DS 1 G B DATA3 LVDS 85D LVDS NC LVDS_| G B_DATANK3> ;5
SATA_90D * =90_OHMDIFF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF [>_SATA N 20 SATA a0 SATA SATA HDD R2D C P w
— — [— 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
. _ P ~ P [ SATA_90D SATA SATA _HDD R2D N o az
SATA =4x_DI ELECTRI C 7 SATA TOP, BOTTOM| =3x_DI ELECTRI C 7 = _sata ton e ATA a0 AT SATA HDD D2R P o -
SATA_I COWP * 8 ML 2 s SATA 90D SATA SATA _HDD D2R N 7 a2
SOURCE: MCP79 Interface DG (DG 03328-001 vOD), Section 2.7.1. = SATAS0D | SaTA A0 PR
i SATA_QDD_R2D SATA 90D SATA SATA_ODD R2D C P 17 a2
USB 2.0 Interface Constrai nts . = SaTAS0D ) Sara SAIAD. 2Rk
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
N _ _ _ _ - = SATA_90D SATA SATA_QODD _R2D N 6 42
PCH_USB_RBI AS =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD = _sata con e SATA 90D AT SATA ODD D2R P 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 [ SATA_90D SATA SATA _ODD D2R N 17 a2
S L
SATA_90D SATA 6 42
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ g QATAiHI‘DiR?r) QATA7QOD SATA SATA HIJD mD RDR\/ I N P "
usB i =2x_DI ELECTRI C ? usB TOP, BOTTOM| =4x_DI ELECTRI C ? [— SATA_90D SATA SATA HDD R2D RDRV_ I N N ..
SOURCE: Cal pel | a Platform Design Guide for |bex Peak M (DG 398905-398905_v1.5), Section 3.8 = SATA90D | SaTa A0 R R 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
[O—BCH SATA L COVP SATA_| COVP. PCH_SATAI COVP 1
CO—USB HUB1 Up USB_85D USB. USB HUB1_UP_P 10 35
[ USB_85D USB USB_HUB1_UP_N 1 35
O USB HUE2 Up USB_85D USB. USB HUB2_UP_P 10 36
[ USB_85D USB USB_HUB2_UP_N 1 36
O LSE 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
CO—USB EXTC USB_85D USB USB_EXTC P .
USB_85D USB. USB EXTC N o3
[CO—USB EXID USB 85D USB USB_EXTD P
[— USB_85D USB USB_EXTD_N
DO—UsBMN USB_85D USB. UsB M NI _P
[ USB_85D USB. @E \,\//I\MN:D N
Wi USB_85D USB
= USB_85D USB UsSB WM N
O USB_CAVERA USB_85D USB USB_CANMERA _CONN_P 6 33
[ USB 85D USB USB_CAMERA _CONN_N 6 33
O USB_BT USB 85D USB USB BT P 3 36
[ USB_85D USB USB_BT_N 33 36
O—USB TPAD USB_85D USB USB_TPAD P 36 53
= USB_85D USB USB_TPAD N 36 53
OO—SE IR USB_85D USB USB IR P 35 as
[ USB_85D USB USB IR N 35 44
[CO—USB_SDCARD USB_85D USB USB_SDCARD P s 34 36
[ USB_85D USB USB_SDCARD N s 34 36
[O—LISB_BRCRYPT USB_85D USB USB_BRCRYPT_P 19 101
[ USB_85D USB USB_BRCRYPT_N 19 101
[O—BCH USB RBIAS PCH USB_RBI AY PCH USB RBI AS 10
[ CK PCIE 90D | CIK PCIE PCl E_ CLK100M PCH P 17 26
[O—BCH GLK100M PCH K PCOE 90D| QK PAE PCl E_ CLK100M PCH N 17 26 —_—
[ CK PCIE 90D | CIK PCIE ESB _CLK133M PCH P 17 26
[— K PCOE 90D| QK PAE FSB_CLK133M PCH N 17 26
f— K PCOE 90D| QK PAE PCH CLK96M DOT_P 17 26
[ K PCOE 90D| QK PAE PCH CLK96M DOT_N 17 26
CO—PCHL CGLKI00M SATA K PCOE 90D| QK PAE PCH CLK100M SATA P 17 26
[O—BCH QLK100M SATA K PCOE 90D| QK PAE PCH CLK100M SATA N 17 26
[ CPU 50S K POE PCH CLK14P3M REFCLK 17 26
i CPU_50S K POE PCH CLK33M PCl | N 17 27
CO—SEX QK DPILSS K PCOE 90D| QK PAE GEX_CLK120M DPLLSS P 10 17
CO—CSEX QK DPILSS K PCOE 90D| QK PAE GEX_CLK120M DPLLSS N 10 17
SYNC MASTER=K17 REF SYNC DATE=06/ 15/ 2009
e
PCH Constraints 1
d} Appl e Inc. S—NUM>
S <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
BEHERMAL R IEELS I |\
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 102 OF 132
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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 pella Platf

SMBus I nterf

orm Design Guide for |bex Peak M (DG 398905-398905_v1.5),

ace 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 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

SMB_50S * =50_OHM SE| =50_OHM SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&l GHT
SMVB * =2x_DI ELECTRI C 2

DI FFPAI R NECK GAP

SOURCE: Cal pella Pl atf

SI O Si gnal

orm Desi gn Guide for |bex Peak M (DG 398905-398905_v1.5),
Constraints

PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP
HDA_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE TOLINE SPACING | vEIGHT
HDA * =2x_DI ELECTRI C 2

Section 3.15

DI FFPAI R NECK GAP

SPI Interfac

e Constraints

PHYSI CAL_RULE_SET LAYER ALFONBHTE | M NIMUM 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-TO LINE SPACING | V&I GHT
CLK_SLOW * 8 ML 2

DI FFPAI R NECK GAP

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
SPI_55S * =55_OHM SE|  =55_OHM SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE 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
O—LBCAD LPC_50S LPC. LPC AD<3. . 0>
O LPC_ERAMNE | L PC 50S LPC LPC FRAME L
O—LBC RESET | L PC 50S LPC LPCPLUS RESET L
O ME_LPC AKo CKIPC50S | AKIPC LPC CLK33M SMC R
[ K IPC50S | AKIPC LPC CLK33M SMC
= K IPC50S | AKIPC LPC CLK33M LPCPLUS
[CO—SMBUS PCH O K SMB_50S SMB SMBUS PCH CLK
[CO—SMBUS PCH DATA | SMB 50S SMB SMBUS_PCH DATA

. PCH 0_¢ | SMB_50S SVB SML_PCH 0_CLK

> PCH 0_| | SMB_50S SVB SM._PCH 0_DATA

5, PCH 1_¢ | SMB_50S SVB SM._PCH 1_CLK

> PCH 1_| | SMB_50S SVB SML_PCH 1_DATA
O HABRT 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
[ HDA 50S HDA HDA RST L
[O—HDA_SDINO HDA 50S HDA HDA SDI NO
= HDA 50S HDA AUD SDI _R
CO—HDA SDOUT HDA 50S HDA HDA SDOUT
D HDA 50S HDA HDA SDOUT_R
O—BMSUs aK QK SIONS5S | QK SLON PM ClL K32K_SUSCLK
O—SBLaK SPI _55S SPI SPI _CLK R
[ SPl_55S SPI SPI _CLK
CO—SBL_Mx! SPl_55S SP| SPI_MOSI _R
= SPl_55S SPI SPI _MOSI
OO—SBLMSs0 SPl_55S SPI SPI _M SO
O—SBL_cs0 SPl_55S SPI SPI_CSO R L
= SPl_55S SPI SPI _CSO_L
i PCl E_85D PClE PCl E ENET_R2D P
[ PCl E_85D PCIE PCl E_ ENET_R2D N
[O—BCLE ENET_R2D PCl E_85D PCIE PCIE ENET_R2D C P
[ PCl E_85D PCIE PClE ENET_R2D C N
[CO—PCLE ENET 2R PCIE_85D PCIE PCl E_ENET_D2R P
[— PCl E_85D PCIE 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
i PCl E_85D PCIE PClE AP_R2D P
[ PCl E_85D PClE PClE AP_R2D N
CO—PCLE AP R2D PCl E_85D PClE PCILE AP R2D C P
D PCl E_85D PClE PClE AP_R2D C N
[O—BCLE AP 2R PCl E_85D PCIE PCl E AP_D2R P
[ PCIE_85D PCIE PCl E_AP_D2R N
i PCIE_85D PCIE PCl E_FW R2D P
[— PCl E_85D PClE PClE FWR2D N
OO—BCQE EWRD PCl E_85D PClE PCE FWR2D C P
D PCl E_85D PClE PCILE FWR2D C N
[O—BCQE EWM®R PCl E_85D PCIE PCl E FW D2R P
[— PCl E_85D PCIE PCl E FW D2R N
[— PCl E_85D PCIE PCLE FWD2R C P
[ PCl E_85D PClE PClE FWD2R C N
[O—BCLE AP 2R PCl E_85D PClE CONN_PCI E_AP_D2R P
[ PCl E_85D PClE CONN_PCI E_AP_D2R_N
O—BCLE AP RD PCl E_85D PClE CONN _PCI E_ AP_R2D P
[ PCl E_85D PClE CONN _PCI E_ AP_R2D N
O ME_PEQ_REFQK K PCOE 90D| QK PAE PEG CLK100M P
[ K PCOE 90D| QK PAE PEG CLK100M N
[CO—BCLE_QLKI00M ENET K PCOE 90D| QK PAE PCl E_ CLK100M ENET_P
[ K PCOE 90D| QK PAE PCl E_ CLK100M ENET_N
O Me_PE1_REFQK K PCOE 90D| QK PAE PCl E_ CLK100M AP_P
[— K PCOE 90D| QK PAE PCl E_ CLK100M AP_N
O ME_PE2_REFQK K POE 90D| QK PAE PCl E_ CLK100M FW P
= K PCOE 90D| QK PAE PCl E_CLK100M FW N
O ME_PE3_REFQK K PCOE 90D| QK PAE NC PCl E _CLK100M EXCARD
[ K PCOE 90D| QK PAE NC PCl E _CLK100M EXCARD
= CPU 27PAS CPU_COVP PCH VSS NCTF<1>
CPU 27PAS CPU_COVP PCH VSS NCTF<2>
CPU 27PAS CPU_COVP PCH VSS NCTF<5>
= CPU 27PAS CPU_COVP TP_PCH VSS _NCTE<7>
> CPU 27PAS CPU_COVP PCH VSS NCTF<9>
[z s CPU 27PAS CPU_COVP PCH VSS NCTF<9>
[z CPU 27PAS CPU_COVP PCH VSS NCTF<11>
CPU_27P4S CPU_COVP PCH _VSS_NCTF<12>
[z CPU 27PAS CPU_COVP PCH VSS NCTF<15>
D CPU 27PAS CPU_COVP PCH VSS NCTF<17>
CPU 27PAS CPU_COVP PCH VSS NCTF<19>
flEzs CPU 27PAS CPU_COVP PCH VSS NCTF<21>
= CPU 27PAS CPU_COVP PCH VSS NCTF<22>
CPU 27PAS CPU_COVP PCH VSS NCTF<25>
[z CPU 27PAS CPU_COVP PCH VSS NCTF<27>
= CPY 27PAS CPU_COVP PCH VSS NCTF<29>

620
620
620
20
620 94
620 94
620
620
620
620
620

6 20

o 20 SYNC MASTER=K1/7 REF SYNC DATE=06/ 15/ 2009
Toee

PCH Constraints 2
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CAESAR |

| (Ethernet) Constraints

Et her net Net

Properties

PHYSI CAL_RULE_SET LAYER &L%E%FE 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 NEQ(‘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 I GHT

ENET_3X

*

=3: 1_SPACI NG ?

CAESAR |

SOURCE: Broadcom 5764-

DS04- RDS Page 38

| (Et hernet

PHY)

Constraints

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

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

= ENET_100D ENET_MDI ENET_MDI _N<3. . 0>

PHYSI 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

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 I GHT

ENET_MDI

*

0.6 MM ?

SOURCE: Broadcom 5764- DSO4- RDS Page 38

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

PHYSI 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—EWEeo_TPA EW 110D EW TP NC FW_TPAP
CO—EWen_TPA EW 110D EW TP NC FW_TPAN
CO—EWeo_TeR EW 110D EW TP NC FW_TPBP
CO—Ewro TPB EW 110D EW TP NC_FW_TPBN
O—EWe1 TPA EW 110D EW TP FW PORT1_TPA P
O—EWe1 TPA EW 110D EW TP FW PORT1_TPA N
CO—EwPel TPB EW 110D EW TP FW PORT1_TPB P
CO—EWe1 _TeR 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

FireWre Constraints

d} Appl e I nc.
®

TR E—
| <SCH_NUM>| D
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w

SMC SMBus Net

Properties

PHYSI CAL_RULE_SET LAYER CA,&‘L%E%’TE M NIMUM LINE WDTH | M N 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 WM

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
. SMC A_S3_ | SMB_50S SMVB SMBUS_SMC A _S3_SCL 633 45 48 54
. SMC_A_S3_ | SMB 50S SMB SMBUS_SMC_A_S3_SDA 633 45 48 54
. SMC B SO | SMB 508 SMB SMBUS _SMC B_SO_SCL 45 48 51
_SMC_B_S0_ SME_50S SV B DA 45 a8 51
. SMC 0_SO_ | SMB_50S SMB SMBUS _SMC 0_S0_SCL 45 48 51 81
. SMC 0_SO_ | SMB 508 SMB SMBUS _SMC O_SO0_SDA 45 48 51 81
_SMC,__BSA_ |sve s0s  Isvm | SMBUS SMC BSA SCL 6 45 48 64 65
, SMC BSA_ SMB_50S SMB SMBUS_SMC BSA SDA 6 a5 48 64 65
, SMC | - SMB_50S SVB SMBUS_SMC_MGMI'_SCL 45 48 56
, SMC | . SMB_50S SVB SMBUS_SMC_MGMT_SDA 45 48 56
SMBus Charger Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—CHER Csl 1TO1_DI EEPAI R CHGR CSI _P o5
[ 1TOl DI EEPAIR CHGR CsSlI _N 65
[O—CHGR CSO 1TOl DI EEPAIR CHGR CSO P 65
D 1TOl DI EEPAIR CHGR CSO N 65

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

"7 SMC Constraints

i o emh i .
d} Appl e I nc. <SCH NUm=| D
® <E4LABEL>
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8 7 6 5 4 3 2 1

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 arn e —40_O-M SE 0. 095 WM 2.7 ™ —STANDARD —sTANDARD ELECTRI CAL_CONSTRAI NT_SET Prvs AL soncino ELECTRI CAL_CONSTRAI NT_SET Prvs AL soncino
N _ _ _ _ - EB A QK GDDR3_80D GDDR3_QI K FB_A CLK P<0> 76 77 ER C QK GDDR3_80D GDDR3_QI K FB B CLK P<0> 76 78
GDDR3_40SE =40_OHM_SE =40_OHM SE 0.095 MM =40_OHM SE =STANDARD _STANDARp _ :D cooRe_a0D e FB A CLK N<O> - = cooRe_a0D e FB B CLK N<O> e
GDDR3_80D * =85_CHV DI FF| =85_OHM DI FF 0.095 MV =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF OO—EBBAK GDDR3_80D GDDR3_ ALK FB_A CLK P<1> 6 77 O—EEDaK GDDR3_80D GDDR3_ ALK FB B CLK P<1> 76 78
i GDDR3_80D GDDR3_ QLK FB_A _CLK N<i1> 76 77 o GDDR3_80D Rz ak | FB B _CLK N<1> 76 78
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT OD—EBaR D | conRa 40messElaora ovn | FB A MA<1. . 0> 7677 OD—Eman | cnra domsssE | eora o | FB B MA<1. 0> 76 78
- E— — [>—EB_AB QWD | GDDR3_40RS5SE | GDDR3_OMD FB_A MA<12..6> 76 77 C—EeChan | GDDR3 40RS5SE | GDDR3 QWD FB B MA<12..6> 76 78
CODRS_CLK 25 1_SPAGI NG ?; _ D—Eeasan | cooRs domsssEcoora avn [ FB A BA<2. . 0> 7677 OD—Eman | cooRs 4o0msssE| aoora avp | FB B BA<2. . 0> 76 78
GDDR3_CMD * =2.5: 1_SPACI NG ? OD—fBABCOD | GOOR3 40RS5SE | GDDR3 OMD FB_A RAS L 76 77 OD—EEman | GhoRa 40RS5SE | GDDRE OMD EB_B RAS L 76 78
— " P = DO—EBaBa | cooRa domsssElcooRaavn | FB A UGAS L 76 77 D—Eman | cooRs domsssEleoors o | FB B UGAS L 76 78
_DATA 2. 5: 1_SPACI NG ?; _ OD—Eeasan | cooRs domsssElcoora v [ FB A VE L 76 77 [OD-Eman | cooRs 4oRsssElGoora ovn | FB B VE L 76 78
GDDR3_DQS * =2.5:1_SPACI NG ? W-WeVol | copR3_40msssE | Goorz avp | FB A UCKE 76 77 L CD CVD | | cooR3_40Rs5SE | aoorz avp [ FB B UCKE 76 78
. - - [—EBsBOonPD | GooRa 40msssE | coors oo [FB A LCKE 7677 [O—EeEmanen | coors 40msssE| aoora avp | FB B LCKE 76 78
Digital Video Signal Constraints C2>—EB_AR_CSO GDDR3_40RS5SE | copra_ v | FB A LCSO_L - o EB_CD CSO GDDR3_40RSSSE | coora_ovn | FB_B_LCSO L 7678
e | GDDR3_40R55SE | GDDR3 DRAM 76 77 | GDDR3_40R55SE 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 ° - - - qm*m) FB B RST e
N — ~ ~ = — — = ER_A_CMD GDDR3_40SE GDDR3_CMVD FB_A LMA<S5. . 2> 6 77 i S =z Wollo ) GDDR3_40SE GDDR3_C\D FB B LMA<S5..2> 6 78
DP_85D =85_OHM DIFF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI FF » >_ERean GDDRA_40SE CGDDRR_CMD FB_A UMA<S. . 2> 6 77 [O>—EaDan GDDR3_40SE coprs_ o | FB B UMASS. . 2> 6 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 A _s0se s EB A WDOS<0> o o _s0sE s FB B \WDOS<0> e
— S— O—EBAWQsT | GhDR 40SE R s | FB A WDQS<1> 7677 D_EB_C_\A&B]—:”_G]REA.DSF coora s | FB_B_WDQS<1> 76 78
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 O—EBAWG? | GIOR3 40SE GDDR3_ DS FB_A WDQS<2> 76 77 O—EBCwaos2 | GODR3 40SE GDDR3_ DS FB B WDQS<2> 76 78
DI SPLAYPORT * =3x_DI ELECTRI C 2 DI SPLAYPORT | TOP, BOTTOM| =4x_DI ELECTRI C 2 [CO—FR-AMDQSS GRDRA_40SE coopa oos L FB A L<3> T [ EBCNGEs COOR3_40SF coora_ngs L FB B WDQB<3> 707
N _ - _ - CO—EBA RS0 GDDR3_40SE GDDR3_DQS FB_A RDQS<0> 6 77 Woll GDDR3_40SE GDDR3_DCS FB_B_RDQS<0> 76 78
LVDS 3x_DI ELECTRI C ? LVDS TOP, BOTTOM | =4x_DI ELECTRI C ? = enaends | cooeaose oo R FB A RDOS<1> - A c_rode CODRG_40SE oo ooR FB B RDOS<1> e
LVDS intra-pair matching should be 0.127 nm Pairs should be within 0.508nm of entire channel . [O—EBARXE | GDDRE 40SE GDDR3_ DS FB_A RDQS<2> 76 77 [O—EEC RO GDDR3_40SE GDDR3_DAS FB_B RDQS<2> 76 78
Di spl ayPort/TMDS intra-pair matching should be 0.127mm Inter-pair matching should be within 2.54cm Max Length 241.3nm O—EB-ARDXS3 CGDDR3_40SE GDDR3_ DS FB_A RDQS<3> 76 77 D—EBC RS CGDDR3_40SE GDDR3_ DS FB B RDQS<3> 76 78
DI spl ayPort AUX CH intra-pair matching should be 0.127mm  Max | ength 330.2mMm - - DO< cODRa. DO<
Max | ength of LVDS/DisplayPort/TVDS traces: 13 inches. [CO—EBADQEVIED  GDDRA_40SE *xiﬁ EE ﬁ DO<ZS Og> e [CO—EBCDQEVIFD  GDORA_40SE *xiﬁ EE S DO<ZS Og> e
SOURCE: Cal pel | a SFF DG Rev 1.5 (407364) and Family GPU DG 04202- 001- vO4. [—EBADQRYIEL o GDORA A0S S — o7 O EBCDQBYTEL | GODR3 40SE CDDR3_| e 7
O EBADQRBYTE2 | GODR3 40SE ahora pata | FB_ A DQO<23. . 16> 76 77 [O—EBGDQBYTE2 | GDDRA 40SE chora DaTA | FB_B_DQ<23. . 16> 76 78
O—EBADQBYTER | GODR3 40SE chora patA | FB A DO<31. . 24> 76 77 [O—EBECDQBYTER | GDDRA 40SE chora pata | FB_B_DQ<31. . 24> 76 78
O—EBADM | DR 40SE coor3_paTA | FB_A DOM L<O0> 76 77 [O>—EB_C.DQw GDDR3_40SE copra_paTA | FB_B_DOM L<0> 76 78
O—EBADM | GODRE 40SE copR3_pATA | FB_ A DOM L<1> 76 77 [O—EB_C.DQui GDDR3_40SE copra_paTA | FB B_DOM L<1> 76 78
OD—FADQw | GRS 40SE coprs_paTA | FB_ A DOM L<2> 76 77 [—EB.CDQw GDDR3_40SE copRa_paTA | FB_B_DOM L<2> 76 78
OO—EBADQME | GODRA 40SE coDR3_pATA | FB_A DOM L<3> 76 77 [O—EB_CDQ® GDDR3_40SE copRa_paTA | FB_B_DOM L<3> 76 78
[O—EB_B_WXE0 GDDR3_40SE ooz Das | FB_A WDQS<4> 76 77 [>—EB_D_Ws0 GDDR3_40SE copra s | FB B VWDQS<4> 76 78
OO—EBBWQS] | GIDR3 40SF GDDR3_ DS FB_A WDQS<5> 76 77 [O—EBDWXsT | GhDRA 40SE CDDR3_ DS FB_B_WDQS<5> 76 78
[O—EBB WS | GDDR3_ 40SE GDDR3_ DS EB_A_WDQS<6> 6 77 CO—EBDwqs2 | GODR3 40SE GDDR3_DQS EB_B_WDQS<6> 76 78
[O—EBB W(s3 GDDR3_40SE GDDR3_DQS FB_A WDQS<7> 76 77 [—EB_D was3 GDDR3_40SE GODR3_DQS FB_ B WDQS<7> 6 78
CO—EBB_RDAS0 CGDDR3_40SE GDDR3_DQS. FB_A RDQS<4> 76 77 [O—EB_D RS0 CGDDR3_40SE GDDR3_DQS. FB B RDQS<4> 6 78
[O—EBBROGSL | GoORG 40SE copra_pgs | FB_A RDQS<5> 76 77 [O—EBDEBXEL | coRa 40sE a3 Dgs | FB B RDOS<5> 76 78
[O—EBBROE2 | GooRa 40SE copra_pgs | FB_A RDQS<6> 76 77 [O—EBDBXE2 | GoRa 40sE a3 Dgs | FB B RDQS<6> 76 78
[—EBB ROGS3 GDDR3_40SE GDDR3_ DS FB_A RDQS<7> 6 77 [O—EB DRSS GDDR3_40SE GDDR3_DCS EB_B RDQOS<7> 76 78
[ EBBDQRBYTFQ | GODR3 40SE chora pata | FB_ A _DQO<39. . 32> 76 77 [O—EBDDQEBYTEQ | GDDRA 40SE chora pata | FB_B_DQ<39. . 32> 76 78
CO—EBBDQRBYTFL | GDDR3 40SE chora DaTA | FB_ A DQ<47. . 40> 76 77 O FEBDDQBYTEL | GDDR3 40SE Ghora DaTA | FB_B_DQ<47. . 40> 76 78
[—EBB DQ BYTE2 | GDDR3_40SE aoprs_pAaTA | FB_ A DO<5S5. . 48> 76 77 [—EBDDQ BYTE2 | GDDR3 40SE coDR3_DATA | FB B DQ<55. . 48> 6 78
[O—EB_B_DQ BYTE3 | GhDR3_40SE copra_paTA | FB A DO<63. . 56> 6 77 [O—EBDDQBYTER | GODR3 40SE Ghora DaTA | FB_B_DQ<63. . 56> 76 78 —
CO—EBBDQD | GDDR3 40SE GopR3 DATA | FB_A DOM L<4> 76 77 [O—EBEDDAO | GODRA 40SE chora patA | FB_B_DOM L<4> 76 78
[O—EBE_B DQWI | GDDR3_ 40SE GhDR3 DATA | FB_A _DOM L<5> 6 77 CO—EBDDQUW | GDODR3 40SE GDDR3 DATA | FB_B_DQM L<5> 76 78
, B | | GDDR3_ 40SE chora DaTA | FB_A DOM L<6> 76 77 [—EBDDQw | GooRa 40SE Ghora paTA | FB_B_DOM L<6> 76 78
[O—EE B DQE GDDR3_40SE chora DaTA | FB_A DOM L<7> 76 77 [O—EBDDQR GDDR3_40SE Ghora paTA | FB_B_DOM L<7> 76 78
MUXGFX Net Properties GO6 Net Properties [D—EEAB QD GDDR3_40R55SE GDDR3._ CMD FB A LCAS L 76 77
L ECTRI CAL_CONSTRAI NT_SE i - e I - e e = EB CD OVD GDDR3_40R55SE GDDR3_ CMD FB B LCAS L 76 78
O—L\Ds A QK LVDS 85D LVDS LVDS A CLK P 84 87 Ik aomes] ax Son GPU CLK27M
Y [ —cxsos oo & y & 27 79 80
LS A aK LVDS_85D LVDS LVDS A CLK N 8a s - Gk s aness| awxsaw PU CLK27M SS o
LS EG A QK LVDS 85D LVDS LVDS _EG A CLK P 81 87
ED—L\VDS_A_DATA LVDS 85D L VDS LVDS A DATA_P<2..0> a4 67 [ MOSEGA QK L\VDS_ASD LMDS, ::xgg Eg ﬁ &'I?ANP<2 0= o1 o7
L VDS A DATA LVDS 85D LVDS LVDS_A DATA N<2..0> 80 57 [ LVDS_EG A DATA LvDS 85D LVDS - 81 87
= == = [O—L\DS EG A DATA LVDS 85D LVDS LVDS EG A DATA N<2..0> 44
VDS EG A DATA3 LVDS 85D LVDS NC LVDS EG A DATA P<3> 4 a
D—LVDS_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\DS_EG B DATA LVDS 85D L\VDS LVDS EG B _DATA P<2..0>
LS B AK LVDS 85D LVDS LVDS B CLK N 84 87 [O—L\VDS_EG B DATA LVDS 85D LVDS LVDS EG B DATA N<2..0> 44
[Z®—L\VDS_EG B DATAS LVDS 85D LVDS NC LVDS EG B DATA P<3> 44
0> L\DS EG B DATA3 LVDS 85D LVDS NC LVDS EG B _DATA N<3> g4
=D VDS_B_DATA LDS 850 LDs LVDS B DATA P<2..0> 84 87 DP_M DP_85D pisplayport | DPEG ML P<3. . 0> o1 84
E>—LVDS B DATA LVDS 85D LVDS LVDS_B_DATA_N<2..0> 84 87 :m = Do 880 DL spLavecrr | DP_EG ML_N<3. . 0> .
e LVDS 85D LVDS LVDS CONN A CLK F_P 6 83 DR AUX CH DP_85D DisplAyPorT | DPEG AUX_CH P o1 84
[ LVDS 85D LVDS LVDS_CONN A CLK F N o8 >R AUX cH DP_85D pspLavport | DPEG AUX_CH N o1 8
[ LVDS_85D LVDS LVDS CONN B CLK F P 6 83 — DP_85D pisplAYPorT |DPEG AUX CH C P 64 rem—
[ LVDS_85D LVDS LVDS CONN B CLK F N 6 83 — DP_85D pisplAayPorT |DPEG AUX CH C N 64
= LVDS_85D LVDS LVDS CONN A CLK P 03 84
[ LVDS 85D LVDS LVDS CONN A CLK N 03 84
0D LVDS 85D LVDS LVDS CONN A DATA P<2..0> 63
[ LVDS 85D LVDS LVDS CONN_A_DATA N<2..0> 653 as
/D LVDS_85D LVDS LVDS _CONN B _CLK P 83 84
[ S LVDS_85D LVDS LVDS CONN B _CLK N 03 84
[ LVDS 85D LVDS LVDS CONN B_DATA P<2..0> 63
[ LVDS_85D LVDS LVDS_CONN_B_DATA N<2..0> 65354
oM DP_85D pspiayperT | DP_M._C P<3. . 0> a5
o DP_85D pDispravporr | DP ML C N<3. . 0> os SYNC MASTER=K17 REF SYNC DATE=06/ 15/ 2009
DM DP_85D psplaypert | DP_ M. P<3. . 0> 84 85 P<FS
0 DP_85D psplaypert | DP_ M. N<3. . 0> 84 85 GDU ( GI 216) CC]\ISTRAI N-I_S
M DP_85D pispLayport | DP. M. CONN _P<3. . 0> 85 o AN emNE i
—t DB 850 D Pl avecer | DP_M_CONN_N<3. . 0> w @ Appl e | nc. SCH_NUM>
®
DR AUX CH DP_85D DspiayperT | DPAUX CH C P 84 85 NOTI CE OF PROPRI ETARY PROPERTY:
DR AUX CH DP_85D pspraypert | DP_AUX CH C N a4 85 PRI ETARY | PP e O RRPE R OVPUTER. | NG
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8 7 6 5 4 3 2 1

=== K1 i fi Net Pr rti i fi Ne i
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP 8 Spec c t Ope ties K18 SpeCI fi c t Pr Oper ties
NET_TVPE NET_TVPE
SENSE_1TOL_55S * 11 DiFFPAIR =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 ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
— ENET 100D ENETOONN ENETCONN P<3. . 0> 38
THERM 1TOL_55S * 111D FFPAIR =55_OHM SE =55_OHM SE =55_OHM SE =1:1_DI FFPAIR =1:1_DI FFPAIR [
— [ — ENET_100D ENETCONN ENETCONN N<3. . 0> 38
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 42
- - | m— =
[— SATA_90D SATA SATA_QODD R2D UF_N a2
TA ODD D2R UF P
| m— SATA_90D SATA, SA 2 [ POE CLKIOOM AP Ak PaE oD | Ak pPAE PCl E_CLK100M AP_CONN_P
= NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET = SATA_90D SATA SATA 2R EN e aK PO E 9D | aK PAE PCl E_CLK100M AP_CONN_N o
SPACI NG RULE_SET LAYER LINE-TO LINE SPACING | VI GHT - = - = - R — - SATA_90D SATA SATA_HDD D2R UF P a2 [ m— P p— — SOCR CSl R P 6 3
= cPU_cOW [N * @D_P2vm D SATA_90D SATA SATA HDD D2R UF N a2 | m— = RN os
SENSE B =2:1_SPACI NG 2 o 1TOl_Di EEPAI CHGR_CsSi o5 D
— SATA_90D SATA SATA HDD R2D UF P a2 -
== OPU_VOCSENSE oo i G\D_P2MM = = D 1TOl_DI EEPAL CHGR CSO R P 49 65
THERM * =2:1_SPACI NG ? [ — SATA 90D SATA SATA_HDD R2D UE N a2 =
— [ 1TOl DI EEPAI CHGR CSO R N 40 65
AUDI O * =2:1_SPACI NG ? O (USB_EXTA) USB_85D usE UsSB2 EXTA MUXED P a3
[ (USB EXTA) s ssn use USB2 EXTA MUXED N s
ENSE_DI EEPAIR THERM 1TQL THERM CPUTHVBNS D2 P 51 (USB_EXTA) USB_850 use UsSB2 LT1 P 6 a3
= [ — =
— [ THERM 1T THERM CPUTHVENS D2 N s1 O (UsB EXTA) s ssn e USB2_LT1_N s a3
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT — [ED—SENsEDEERAIR THERM 1TQ1 THERM CPU_THERMD P 9 51
e NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET = THERM 1TQL THERM CPU_THERMD N 9 51
ENETCONN . 25 MLS 2
ENET VDI . " o [O—sese nieren e TeERM 1TCL TeERM GPUTHVENS D P o
— — — [ THERM 1TQL THERM GPUTHVBNS D N i~
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 51 79 80 D USB_85D usB CONN USB2 BT P 6 33
e - [— THERM 1TQL THERM GPU TDI ODE N 5179 80 - USB_850 Use CONN _USB2 BT N 6 33
[eX) * =STANDARD 2 NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
— [ UsB_8sD usa USB LT2 P s a3
OLK_PCIE oo i G\D_P2MM D USB_850 use USB LT2_ N o a3 —
— N - st CPUVTTI SNS R N s
PCIE e . G\D_P2WM [ —
SPACI NG_RULE_SET LAYER LINE TOLINE SPACING | VeI GHT ——— [ — ENSE LI ERSE CEUVITI SNS_R_P =
— = - I SATA oo i G\D_P2MWM [ —sexseneepalr ENSE_1TCH ENSE CPUVTTSO_CS N 50 70 [ o L SPL AYDORT. DP 1 G AUX CH C P 0
G\D_P2MM * 0.20 W 1000 . - ‘ o o D ENSE_1TOM ENSE CPUVTTSO_CS P 50 70 F DP_85D L SBLAYBORT. DP_ I G AUX CH C N 64
PVR_P2WM . 0.20 W 1000 i [O—sexseneepar ENSE 17N ENSE DDRI SNS_R_N 0
- OLK_PCIE SB_POVER i PWR_P2MM [ ENSE_1TCn ENSE DDRISNS R P s0
TA POVER * Pawm
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET A S6_Pov PR NM _
S usB SB_PONER * PWR_P2MM [ —seseneepalR ENSE_1TCM ENSE GEXI WP_CS_N .
MEM CLK e * G\D_P2WM
— (- ENSE_1TC1 ENSE GEXI WP_CS_P .
MEM OVD oo i G\D_P2MM O —sexenempar ENSE 171 ENSE GEXIMWP_CS R N 0 69
MEM_CTRL Jevss B @D P2 - ENSE_1TCH ENSE GEXIMWP_CS R P 50 60
— I [O—sese nieeealR ENSE 17N ENSE GEX I SNS R N 50 C
VEM DATA bk . G0 P2m NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET = ENSE LIl ERSE GEX | SNS R P =
VM oS . ‘ o o — = — = = i [O—seseneeeare ENSE_1TQ1 ENSE GPUI SENS_N 50 OD—sekaur DI EEPALR AUDI O SPKRCONN _L_QUT_P 6 61 62
— - LvDS oo i G\D_P2MM () ENSE 171 ENSE GPUI SENS_P 50 i DI EEPAI R AUDIL O SPKRCONN L_OUT N 6 61 62
[O—seseneeea e ENSE_ 171 ENSE ISNS 1V5 S3 N 50 67 D—sekaur DI EEPAL R AUDLO SPKRCONN_R_OUT_P 6 61 62
S [ ENSE_1TQ1 ENSE ISNS 1V5 S3 P 50 67 D DI FEPAI R AUDI O SPKRCONN_ R QUT_N 6 61 62
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [ —sexseneepar ENSE_1TQ1 ENSE | SNS Al RPORT N 00 o—sekaur DI EEPALR AUDI O SPKRCONN_S QUT_P 6 61 62
MEM 40S * 0.09 MM 100 ML T [ - ENSE 1101 ENSE | SNS Al RPORT N 9 D DI EEPAIR AUDL O SPKRCONN S _OUT_N R,
= . | SNS Al RPORT P
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE [CD—SENsE DEEPALR ENSE 110 EIGE 9
= = ENSE 17N ENSE | SNS Al RPORT P a0
NMEM_ 72D * 0.09 W 100 M L | SNS Al RPORT R N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE [ED—SENSE DUEEPALR ENSE 110 EIGE 56
- I SNS Al RPORT R P
PCI E_85D * 0.09 MV 10 mm [Fng S . Tens GPU N *
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE [CED——SENSE DEEPALR ENSE 110 EIGE Y 49
- I SNS CPU P f—
USB_85D ToP 0.1 M 500 ML > S ENSE e too N b USB TPAD R P
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE ENSE D) EEOAI R ENSE 110 EIGE | — LSB_8SD. LSE 53
CPU_27P4S BOTTOM 0.23 MM 100 ML ) = ENSE 1101 ENSE | SNS HDD P o \sA_asn s USB_TPAD R N -
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE [ZED——SENSE DFFPALR ENSE 110 EIGE I SNS HOD R N 56
= ENSE 1T ENSE ISNS HDD R P .
[ —sexse nieeeae ENSE 17N ENSE I SNS LCDBKLT N
= ENSE 17N ENSE I SNS LCDBKLT P D £_PONER PP3V3 S5 §,7617718,19,30,31523 27 31 35
ENSE D EEPALR ENSE_ 171 ENSE I SNS ODD N it B_PONER PP3V3 SO 6 71718 19 20 21 23 34 33 33
57728 "30"38% 0% a8 45208 47 a8
ENSE 1T - | SNS ODD P o B_PONER PP1V5 S3RSO 6 7 13 16 31 42 72 7333 o§ 87
[O—sese neeea e ENSE_1TCM ENSE ISNS ODD R N 6 an gg é
= B e I'SNS DD R P - il ”
[O—sese neren e ENSE_1TCH EnsE | SNS P1VBGPU N o =
D ENSE 17N ENSE L SNS_P1VBGPU P s0
[ —sexse nieeeae ENSE 17N ENSE I SNS_P1V8GPU R N 50 B
= ENSE TN Ense | SNS_P1V8GPU R P 0
Graphi cs , SATA Constrai nt Rel axati ons _
Alternate diffpair wi dth/gap through BGA fanout areas (95-ohmdiff)
NET_PHYS| CAL_TYPE | AREA TYPE |PHYSI CAL_RULE_SET
LVDS_85D BGA LVDS_85D
DP_85D BGA 100_DIFF_BGA
SATA_90D BGA 100_DIFF_BGA
CLK_PCI E_90D BGA 100_DIFF_BGA
Menory Constrai nt Rel axations —
amyna
Al low 0.127 mm necks for >0.127 nmlines for ARD fanout. i i fi i
Proj ect Specific Constraints
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP D7y BN e ez
MEM 72D BOTTOM 0.127 WM 6.35 W o @ Appl e Inc. L_NU
MEM 85D TP 0.1 ™M 6.35 MM S
NOTI CE OF PROPRI ETARY PROPERTY:
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K18 Boar d- Speci fi c 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 FFPAIR 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 MV 0 m omn DEFAULT * 0.1 M ? * * BGA BGA PIW
STANDARD - Y =DEFAULT =DEFAULT 10 WM =DEFAULT —DEFALLT STANDARD - =DEFAULT ? MEM CLK - BGA BGA P2WM
BGA_P1MM - =DEFAULT ? CLK_PCIE - BGA BGA P2MM
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 e
BGA_P2MM - =DEFAULT ? CLK_SLOwW * 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_SPACING * 0.15 MV ? SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W GHT
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAIR NECK»G(VAP 21 sPAa NG R 0.2 v N 2X_DI ELECTRI C N 0. 140 MM
S0 oM Se 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 WM 0.090 WM =STANDARD =STANDARD =STANDARD 31 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 PRIMARY GAP | DI FFPAI R NECK GAP
37_OHM SE TOP, BOTTOM Y 0.185 W 0.095 W o
37_OHM SE * Y 0.155 W 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 - 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 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
72_OHM_DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 1:1_DI FFPAI R - Y =STANDARD =STANDARD =STANDARD 0.1 M 1w
72_OHM DI FF 1SL3, ISL4 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 AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY 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 AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY 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 ISL9, 1 SL10 Y 0.102 W 0.090 WM 0.220 WM 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 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 PHYSI CAL_RULE_SET LAYER AGFONRTE | 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, 1 SL10 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 MM 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 AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
110_OHW DI FF - N =STANDARD =STANDARD =STANDARD =STANDARD ~STANDARD
110_CHM DI FF 1SL3, ISL4 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_OHW DI FF 1SL9, 1SL10 Y 0.075 W 0.075 W 0.330 MM 0.330 M
110_OHW DI FF TOP, BOTTOM Y 0.075 W 0.075 W 0.330 MM 0.330 M
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