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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 BC]\/I GQQJPS 128S0303 | 12850282 ALL Panasonic alt to Sanyd
BOM GROUP BOM OPTI ONS 33753808 | 33753839 ALL A2 alt to AO3 GPU
K18_ COMVON ALTERNATE, COMVON, K18_COMMONL, K18_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_CSC_YES, RAI L_MON

BMON_PROD, VREFMRGN_NOT, XDP, XDP_NORMAL, XDP_CPU_BPM

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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SYNC MASTER=K1/7 REF

SYNC _DATE=05/28/ 2009

TTTLE

BOM Confi gurati on

d} Appl e I nc.
®

20y N EmN

SCH_NUM>

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

8

6

2




8 7 6 5 4 3 2 1

. . J5713 (KEY BOARD CONN) . .~ FUNC _TEST Cl
FU nCt i onal Test POI nt S USB PORTS e IRE PP3V3_S3 5% % 18 >—IRE BKLT EN " I TeSt PO' nt S notest  NC NO TESTs
rRUE_PP3V42_G3H 88 &% TP_ISSP_SCLK P1_1 sss TRUE NC SMC FAN 3_TACH s 4
PPoY_S5_RTUSB A F O E B KBDL TP_| SSP_SDATA P1 0 CPU NO_TESTs &3 NC_SMC_EAN 3_CTL
J5650 (LEFT FAN CONN) USB2 LT1_N s 0 [+ IRE 5335 49 54 o4 —J e - = IRUE a5 4
FUNC TEST USB2 LT1 P [»s-IRE VS KBD2 53 LCD BKLT PWM o7 88 NO_TEST = TRUE NC SMC FAN 2 TACH s 46
- CowoIRE USB2 LTI P~ .o ) 0
= TRE PP5V_S0 et | Bel PRan TRE G\D [ s \A\A‘g ﬁgg‘i = tﬁgt@ g;'sgr R ., _TP_CPU RSVD<65. . 62> NC_TP_CPU RSVD<65. . 62> > TRE % E\“@ $’SEP2 CTL 45 40
254 68 69, TIrs 53 27 47 87 94 — WE?BKSE= RUE [lwao 39 41
= TRUE EAN LT PWM o, J__- ooy TRUE V5 _KBD5 - CTRE LPC AD<0. . 3> 50000 , _TP_CPU RSVD<58. .45> __ NC TP_CPU RSVD<58. . 45> = TRUE NC FW2_TPBN  a
LP K33M _LPCPLUS 2 47 o4 =R maseETRE e
= TRUE FAN LT TACH .. 2 IRE PPSV S3 RTUSB B F . e IRE V5 KBD6 5 >—IRE C _CLK33 CPLUS ° TP CPU RSVD<43. . 32> _ NC TP CPU RSVD<43. . 32> o P TRUE NC FW_TPBIAS ..
B_LT2_N TRUE WS_KBD? Tre LPC_FRAMVE L =R AR R TRUE NC FW2_TPAP
J5660 (RI GHT FAN CON @ I o > 17 45 47 87 04 = > w0
( N) ooy IRE USB LT2 P s oo IRE WS KBDB . [C3»IRUE_LPC PVRDWN L 1045 a7 » TP_CPU RSVD<27..26> — ypue  NC TP_CPU RSVD<27..26> e TRUE NC FW2_TPAN o a
TRUE FAN RT_PWM___ ., TRUE GND - TRUE WS_KBDO - LPC SERI 1745 a7 - A TRUE NC_FW)_TPBP 29 a1 9

D: TRE FAN RT_TACH _., T E@ TrE WS_KBD1O - [C>_TELE PV CLKRN L o » TP_CPU RSVD<24..15> — tope NG TP CPU RSVD<24..15> mm TRE NC_FWO_TPBN oo D

T TRUE GND :l BelPEan = e TRUE VS KBDL1 - [C3yTRUE_PM SYSRST L 1027 a5 o TP_CPU RSVD<2..1> NC TP_CPU RSVD<2. . 1> > TRUE NC FW)_TPAP 20 a1 56

L e 1eUE V5 KBD12 = [ RESMLML s TP_CPU RSVD NCTF<8..5> — T NC TP _CPU RSVD NCTF<8..5> , [IZ* TRUE NC_ESTARLDO EN _ s

= [ IRE V5 KBDIL3 . [>—IRLE S\C NV 15 a7 =R BAseETRE S — > TRUE NC ALS GAI N 15 16

J6780 (M C CONN) roxsIRE VS KBD14 s C)IRESMCONGFF L sasss NC NO TESTs e NC FWs43 AVREG TIRUE NC FW543_AVREG . s

WS _KBD15_CAP o [ IRUE SMC RESET L 15 40 47 68 e — NG FVe43 TDI = BASERRER6 43 TDI
[ TRE _BI_MCN 62 63 [Io-IRE V5 KBD16 NUM - >—IRE SMC RX L 43 45 46 a7 T 1G BLUE e = MAKE BASE=T o
T 18 6 -
CD—IRE E: mg :;HI ELD e J3401 & 13402 (Al RPORT/ BT/ CAVERA CONN) - oy TR W5 ﬁg%? % >—TRE g% T&K 45 a6 47 N NG CRT 1 G GREEN oo BP'; G
o TRE PO E_AP_D2R N oo s TRUE WS KBDLO - mm TrUE SMC _TDO e wo NG CRT_| G RED ve DP_IG
rUE PCIE AP_R2D P 33 04 TrRUE W5 _KBD20 s3 TRUE SMC TMS 45 a6 a7 DP_1G
wmq T2 PCLE_AP_R2D N o @QA TrE WS _KBD21 - wm TrE SMC TRST L . we % CRTC” ! g DDCDDC ST T DP 1 G
[CrossTRUE PCLE_CLKIO0OM AP_CONN_P 3 [rrys TRUE WS KBD22 - SMC TX L 1o a5 a0 a7 0 . DP I G
[Cmse1RE PCLE_CLKI00M AP_CONN N 3 rrrer TRUE W5 KBD23 o C>TRE SPIROV USE MB 4. 5 . NC_CRT |G HSYNC _ NC CRT |G HSYNC ..  *° DP I G
[Cmss TRUE AP_CLKREQ Q L - [Coee TRUE VS _KBD ONOFF_L - C>_TRE SPL_ALT OLK - NG CRT T G VavNG = = CRT T G VavYnNe P 1 G
s TRE PCLE WAKE L woss  prpeTRUE W5 LEFT SHIFT KBD o oo TRESPL AT CS L 0 = RREBASESTROE — = — = s e D5 TG
AP_RESET_CONN L . [Ixe-TRE WS LEFT_OPTI ON _KBD s SPI_ALT M SO o e DP 1 G
[Crose TRE PPEVE_WAN - oy TRE VG CONTROL_KBD - 2 IRE SPL_ALT MXSI o e SRS
[Cos2 TRUE PPSV_S3_ALSCAVERA _F [CzysIRUE SYS LED ANCDE R ., RN
J6781 & J6782 ( SPEAKERS CONN) A DA s 54585057 J6950 (Bl L CABLE CONN) VAR
DRRCONN | o SVBUS _SMC_A_S3_SCL & 55 45 45 56 o7 s >
SPKROONN L_OUT N o or o USB_CANERA NN B 5 5, PP5V_S3_IR R w e NG HDA SDI NI = NC HDA SDINL .,  *°

= LRUE o ez 00 USB_CAMERA CONN N_ ; o Iy IRE 2 s _NC_HDA_SDI N2 —_ TRUE NC HDA_SDI N2 .

> TRUE___SPKRCONN R OUT P 1 62 00 OONN USB2 BT P o TRE SMC LID R o NG HDA SDI NS = ROE NG HDA SDI NS 10 s NC_SDVO TVCLKI NN — _ NC SDVO TVCLKI NN o 10

) TRUE_ SPKRCONN R OUT N 61 62 00 CONN USB2 BT N 3 99 O IRE | R RX_QUT 42 aa e = —BASESTRUE o 15 NC_SDVO TVCLKI NP — - BASESTRUE NC SDVO TVCLKI NP .

5 09 _:%%ﬂ&i:
> TRE SPKROCONN S OUT P oz [oops TRE TS one = ——— o2 1RE SYS LED ANCDE 2 s NC SOVO STALLN — VA NG SDVO STALLN
SPKRCONN_S_QUT_N o ez o» J3500 (SD CARD CONN) mE  GND NCNQ, TESTs 1w NC_SDVO STALLP = %@;’Eﬁ ROE NC_SDVO _STALLP o
T TP_PCl_AD<31..0> — NC PCl_AD<31..0> 1 = MARE_BASESTROE C
J9000 (LVDS CONN) m>_TRE SD D<7.. 0> w = TP_PCI_C BE L<3.. 0> — %7§Ef”¢t NC PCI_C BE L<3..0> . ¢ N&-SDYE-LNIY :_mﬂ*«t NG SDve I NP -
o>—1RE SD_OVD s o NC PCI_GNT3_L e e NG PO GNT3 L . = =TROE
PP3V3_SW L + o5 07 66 00% 1rUE SD_CLK w 1we NC PCl_GNT2 L = _ o1 -

[o_1RUE PP3V3_SO g TR SD_CD L war PONER RAI LS e NCPCI GNT1 L —WEPSETRENC PO GNTA Ly 2 g';g g?ﬁ?&; = GEU BLERST L«
PPVQUT_SO_LCDBKLT * & # “{'3" TP heeded pm—1me SD VWP w37 FUNC_TEST s _NC POl _GNTO_L — - NC PCI_GNTO L 44 w0 7 TF ol GSTATE< 1> — K BASETRE oPU GOTATE<1>
LVDS_DDC CLK o 0o s NC PCI_PAR :_%gii-”‘ut NC PCl_PAR o0 o = %Emwi
LVDS_DDC_DATA o o T IRUE D T]2 TP D RE M e o NC_PCI_RESET L Z WETSETRENC pO_RESET L .0 " — b Mo e e e e 7

[rops IRE LVDS CONN A DATA P<0> s s s = BP18V s we NC PCl _PMVE L = & NC PCl _PME L o 10 e = —BASES

[Cppe TRUE_LVDS_CONN_A_DATA_N<O> o5 s o oo—tee PELBS S8 .« o NC POl _CLK33M OUT3 __— %—ﬁéj“ NC PCI_CLK33M QUT3 s 1

{Crop+ TR LVDS CONN A _DATA P<1> a oo a0 Tae PPIVOS S0GPU  leiiefi kst o NC_PCH NV_RCOVP — TmE T NC PCH NV _RCOWP
LVDS CONN A _DATA N<1> 6 64 0 @—I&FW’“ 7679 81 8 ® TP NV DO<ib5.. 0> = =TRE NG NV DO<15. . 0> c NC LVDS EG BKL_PWM T NC LVDS EG BKL_PWMs
LVDS CONN_A_DATA_P<2> & s4 o CED—IRE PPV Bw EVPrY 5 NV Doe<l 0= = =T NV o= A TP_LVDS I G B CLKN— #B@E* E=TREELVDS | G B_CLKN

~ R 7 39 40 . 3 — . 19 — =
LVDS_CONN_A_DATA_N<2> 63 as o8 - LRuE PPIVO_EVY EVPHY = —BASESTRO % 100 TP_LVDS 1 G B CLKP— VRE-" - TR LVDS | G B_CLKP _—

e taE LVDS_CONN A CLK_E_P o PV EEL 7o TPV CE L<3..0>  — o NG NV CE_1<3..0> . wo__ TP_LVDS |G BKL_PWE _ YiKE BASESTRGE | VDS_| G BKL_PWM
LVDS CONN A CLK F Nssos D TF BPLV 772 87 NC NV ALE — | = NC NV ALE — VAKE_BASE=TR
LVDS CONN_ B DATA_P<0> s s o > REERIVS S P e =R erse=TRE su NC SMC BS ALRT L— g NC SMC BS ALRT L o

s IR NN B DATA Keoo o2 O _IRE 2i s a0z 7z 7 we NCNV CLE = e NG NV CLE =—Mieprse=rroe

x e e CONN B DATA Peole 35800 (1PD FLEX GON [omy_TeUE PPLVBRIVE5_SOGPU_ I SNS 7 o 50 s 75 76 77 70 wo NC NV RB L — e e NC NV RB L 619 206 NC_PCH _SST — TRE pase—rroeNC PCH SST 5 20

M‘W—BDATAI\K1> 83 8498 ( N) PP1V8RI1V55 SOGPU | SNS_R 7 so a6 TP_NV WR RE L<1..0> — t*W\bt_:xNC NV WR RE L<1..0> ;3 5 NC PCH NC1 j— BUE e e u:NC PCH NC1 6 20

o3 04 0 [—IRUE B on S8 =it mase = Tikeense=rr
s TrE LVDS CONN B DATA P<2> & o s [CIpeTRE_PP18V5_S3 Cp—RE PPLVE GPUFPX ;7 n TP N VE CK L=l . 0> — JiE e G NV VE O L=l 02 6 20 NN = WAesase—troe oL OH NG
LVDS CONN B _DATA N<2> 6 64 0 CE—RE 712 16 21 23 24 58 71 72 87 s _NC PCl E_CLK100M PE4N_— NC PCl E_CLK100M PE4N s :/° ° — R E-pASE=TROE o2
TRUE_PP3V3_ENET e w06 NC_PCH NC4 — ToE NC_PCH NC4 o 20
LVDS CONN B CLK F_P & o [2yeIRE Z2 CS L sa s PP3V3 FW FVWPHY PE4P & 1/ NG PO NGE =WhEsase=TRoE S50 oS
LVDS_CONN_B_CLK_F_N o o Z2_DEBUGB o 5 D 50 ISR EEEL T we NE_PCHE CLKLODM PESN . NG _PCH TP19 = T;';’X‘“Fé*w;"“‘m PCH_TP19 o
[CIpo-TRUE Lo > IRE PP3V3_SO g = _ 2
LED RELEILL = Cope T8E 22 M 30 o o O>_TRE PP3V3 SOGRU____ ;20 i e NG - P NC_PCH_TP18 — e NC_PCH_TP18 20
83 88 m_t&f__ﬂ__— 54 PP3V3 S3 20 6 6 20 NC _PCH TP17 = M¥E mo:—n-(u:NC PCH TP17
@_‘LBLF—_—575172031aza:aaasasaasosssa 20 6 TRUE - 6 20
LED RETURN 3 5 o >TRE Z2_SCLK o s T FaVa 55 878 Y 89 B w06 NC CLK100M PE6P & 2 BCH TPL = WAkEease=tRoe | <D= o) B
opome ECRTENS - Epeme QRN o i PV oo e s £ - 2K e o<1 T M= .+ Seatloa oot
CED RETURN & e [ e > _TRE PP3V42_G3H G agiggogs 5 40 47 40 10 e = NC_PCH TP14 — Tk NC_PCH TP14
e IRE L e s D s w 5 54 PP5V_S0 o as 4z ar s s e = o =3 NC PCH TP13 — BE ... . _NC PCH TP13
GN\D PSOC F CS L TRUE 8,723 42 47 52 54 68 69 70 72 NC — WA 20 6 — B pASE=TRUE 6 20
T TRUE 4 TPs [Cpe TRE Do bt = sa = 1re PP5V_S3 35 42 43 aa 46 54 56 5 61 66 67 72 e =1 o v 206 NC PCH TP12 — TeE— NC _PCH TP12 o 20
., TRUE PICKB L 53 54 = £2%%08 s _NC C — TR 617 — e —pAsSE=TRUE
= :| e pSOC M SO TRUE_PP5V_S5 o ee 12 NG ¢ =¥ CRoD ON L NC PCH TP11 = IRE e NC PCH TP11
o3 o c>—IRE _PPBUS G3H 7 40 49 65 66 67 69 70 82 86 89 e =—RKE B 206 NC PCH TP10 — TRUE NC PCH TP10 s 20
J4500 (SATA ODD CONN) [Cos<TRUE_PSCC_MOSI o 5 o _NC C — ¥ NC SATA C R2D CP & = erse—troe
3 TPs TrRE PPDCI N _G3H ., = BASEETROE e NC PCH TP9 — 1o NC PCH TP9
:| PSOC_SCLK 5 54 =D o s _NC SATA D _D2RN = aE NC SATA D D2RN ., = E—pase=TrRoE
gscvm\év DETECT i SMBUS _SME A_S3_SCL s a2 45 42 5o o7 . EE&E o CPU_ v we NG SATA D DORP = S =|.ch SATA D D2RE_. ., o NC 504 ¥g7 = TBR“FEEJSE‘ ENC gCH ¥g7 o

[rope[RUE SV LD DEIELTL w2 s A o 55 a5 a5 5 o7 [ RUE FEVIIIRE o) CPU 712 15 40 60 e D = = o1 o = E—pase=TroE s

Sﬂﬁ oD gg @ EI iz a0 [Crpn-TRLSMEUS SMC A S8 SIA e I8 Ilzll;\\//POORFI\ENSO GEX_ 7 15 24 45 00 we NG = NC_SATA_D_R2D_CP « = 20 NE $CH lee =i erse=Troe e 5CH L‘Zﬁ o

= s NC _PCH TP5 = IR mase—rroe NG PCH TP5

SATA_ODD_R2D P oo 6900 (OC FOVER SONN o PPVTTDDR S3 Yo o NG = =TI oA A oo o e e NC_PCH TP4 — TR\ PCH TP4 o

roe TRUE SATA DD R2D B e IRE o e TRUE PEVIIDOR 55 e = 2 - = HAEpase—Troe

o SATA gDD R2D N w2 PP18V5_DCI N_FUSE . s NC_ SATA SSD2_R2D CN_— EBASET\T@UrSATA SSD2_R2D CN ¢ 200 % 5$ L';g = 1z‘§7wc_.mc$ 5$ L';g o 20

s S — —%W‘@—— w06 = o

I :l 5 TPs T TRUE GND 7o NC_SATA SSD2_ReD CP — o TA SSD2_R2D CP , ., NG oA TP = e o Thr
J4501 (SATA HDD CONN) = PCH VSS NCTF<15> 20 2

J6950 (MAI N BATT CONN) TRUE__PCH VSS NCTF<1> .,

PP5V_SO_HDD FLT ., PPVBAT G3H_CONN__ 4, o w0 s TP_SMC P4l = TREpase—Froe NG SMC P41 D PCH VSS NCTF<2> . o RE PCH VSS NCTE<17> 20 o

[Iosa IRE TV o T L1 [ImpeIRUE TVEA SO SN = PCH VSS _NCTF<19> ¢ 20 2

ATA_HDD R2D_P 120 A o a5 48 64 65 o7 NC NQ_TESTs > RE PCH V. E<S> 20 0 PCH_VSS_NCTE<19> 6 20 os
SATA_HDD R2D N w2 [CopsIRUE SVBUS SMC BSA _SDA ¢ s 45 6 o5 or POl E PES D2RN NO_FEST POl E PES D2RN > IRE_PCH VSS NCTF<7> TRy, Fooie ol
17 6 — 6 17 Rl Dy 20 94
SATAD 2R N . - NC SMUBS ALRT L« "NC PCIE PE5 DPRP  — ry "WEPASTRE \C PO E PES D2RP ., e ECH VSS NCTE<92 ... B PCH_VSS_NCTF<25> 10
s+ TRE SATA HDD PR C P .z o v+ NC_PCIE_PE5_R2D CN_— 1y VWePSETRE \¢ pCI E PE5_R2D CN . . > TRE S VIS Nee=tl> " o TmE PCH VSS NCTF<27> x
T TRUE G\ND T TRUE GND »o NC PCIE PES RID CP — 1RUE e NC PCIE PES_R2D CP .., ®* Cmp—1rE PCH VSS NCTF<29> 0w
= VARE_BASEETRE —— —  — — — —
L == s _NC PCI E PE6_D2RN — TRE NC PCIE_PE6_D2RN ..,
- e = A
J5815 (KBD BACKLI GHT CONN) J6995 (BAT LED CONN) 1 17 NC _PCI E_PE6_D2RP =R e TROE NC PCl E_PE6_D2RP 617 SYNC _NMASTER=MASTER SYNC _DATE=MASTEH
KBDLED_ ANODE ” PP3V42 G3H ciesce .o NC PCIE PE6_R2D CN — TRUF NC PCl E PE6_R2D CN & ;; TTTCE .
o 717721 23 4 = =
e IRE SMC KDBLED PRESENT L = e S SVC BSA SDA bt %% PCIE PE6_R2D CP — tmp VW PASE-TRE NC PG E PE6_R2D CP ¢4 Functional / | CT Test
o a5 4 64 o o7 = PREErse=TRe— e FCLE_PEG_R2[
TRUE GND D TRUE SMBUS SMC BSA SCL ¢ 4 15 es1r s NC_PCI E_PE7_D2RN — TRE NC PCIE PE7 D2RN ., Do o T
1 SMC BIL_ BUTTON L .4 e s NC PCIE PE7_D2RP — trE VREPASETRE NG POl E_PE7_D2RP 4 d} Appl e | nc. SCH_NUM>
= ws NC PCIE_PE7_R2D CN  — trip MR-BSe-TROE NG POl E PE7_R2D ON & i e I NK_CLK — _ L NK o o v
FUNC_TEST D TRUE GN\D o NC PAIE PE7 R2D CP = TRE Gy NG PCILE PE7 R2D CP & e % &: NE E"gé—r = E_BASESTRUE % &: NE Eé;gf i NOTI CE OF PROPRI ETARY PROPERTY:
TRE I NC _PCl E_PE8_D2RN — TRUE NC _PCl E_PE8_D2RN e =TI eersemRE—— - — - Y
L = e = ARE_BASESTRUE o = FHEPRN AN | PROPERIY GM-APFLE - COMPUTER | NC.
= TRUE GND = s _NC PCIE PE8_D2RP — IRE _BASES NC PCIE_PE8_D2RP___ .., s NC PCI E CL KI0OM PEBN_— _ NC PCl E_CLK100M PEBN ¢ 1/ PR Y PR LY O fEPES PR
L 6P s NC PCIE PES_R2D CN __— VAREBASESTRUE NG PCl E_PES_R2D _CON . o, s _NC PCIE CLK100M PEBP— _BASE= NC _PCl E_CLK100M PEBP & 1/ I' TO MAINTAIN TH S DOCUVENT | N CONFI DENCE
= - = - = Il NOT TO REPRODUCE OR COPY I T
s NC PCIE PE8 R2D CP — TR NAKE BASESTROE— — = —— —— % — NC PCIE PE8 R2D CP .. - 111 NOT TO REVEAL CR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED

8 7 6 5 4 3 2




8

7

4 3

2

66 65)

43 23

89 86 82
49_40 7 &
70 69 67

PPBUS_G3H

" G3Hot "

(Always-PresentL Rai |l s
PPBUS _G3

e 49 7 PPBUS_CPU_|

MVP_1 SNS

MRRE GAsE

PPBUS

m 3

99_85
20 19 18 17 7

PP3V3

3 3V Rails
PP3V3_S5

T 56

PPDCI N_G3H

65 64 7 6

53_49

PP3V42_ G3H

7
4
217177 6
a7'a6 4
66 65 6.

72 00 2270 PPBV_S5

735 31 27 23 31

— 5,7 40 49 65 66
EEE£ 5,7 40 49 65 66
Bl §,7 40 49 65 66
S 5,7 40 49 65 66
S §,7 40 49 65 66
Bl §,7 40 49 65 66
S 5,7 40 49 65 66

§,7 40 49 65 66
PPBUS §,7 40 49 65 66
PPBUS CPU | MVP_| SNS 7 49 68
2 B m
YRR T

— PPBUS CPU | MWP_| SNS 7 49 68

PPDCI N G3H 67 6465
N TH=0.
Aosttvie

— PPDCIN &BH 67 64 65

PP3V42 G3H 6.7 17 21 23 4
8376 68"68 73

AGES3 42V
MAKE_BASE=TRUE
PP3V42_ G3H

3 50 48 36 35 34 33 32 31 20 17

8.7

6

161787773772 55 84

PP3V42_ G3H

6.7 17 21 23 43

53'64 65 66 73

PP3V42_G3H

6.7 17 21 23 43

53'64'65 66 73

PP3V42_ G3H

6.7 17 21 23 43

53'64 65 66 73

PP3V42_ G3H

6.7 17 21 23 43

53'64'65 66 73

PP3V42_G3H

7 17 21 23 43

8376168 68773

PP3V42_ G3H

6.7 17 21 23 43

53'64 65 66 73

PP3V42_ G3H

6.7 17 21 23 43

53'64'65 66 73

PP3V42_ G3H

7 17 21 23 43

8376168 6873

PP3V42_ G3H

6.7 17 21 23 43

53'64 65 66 73

PP3V42_ G3H

6.7 17 21 23 43

53'64'65 66 73

PP3V42_ G3H

7 17 21 23 43

8376168 68773

PP3V42_ G3H

6.7 17 21 23 43

53'64 65 66 73

PP3V42_G3H

6.7 17 21 23 43

53'64'65 66 73

Rai |

S
PP5V_S5

72_67_66 61

VA S e

PP5V_S5

6.7 17 21 23 43

53'64 65 66 73

67 23 66

72

R
e
"
SR E R b

_ e
— PP5V S5 S

PP5V_S5 R~

PPSV_S3 =

PP5V_S3
TS BB 7
MAKI

E_BASE=TRUE

47 12°%% 2 PP5V_S0
70687654 82

= 5729 a2
- Mcﬁi;rhla@ WETHES: 3 I e
MAKE_| BASE—TRLE
PP5V_S0 87080 42
PP5V_S0 S
PP5V_S0 S
PP5V_S0 Sz 42
PP5V_S0 S
PP5V_S0 S
PP5V_S0 Sz 42
PP5V_S0 S
PP5V_SO Sz 42
PP5V_SO S
PP5V_S0 S
PP5V_S0 Sz 42
PP5V_S0 S

a2z

a7

3 45 46 47 48

PP3V3

VRREEAS

PP3V3

PP3V3

PP3V3

PP3V3

PP3V3

PP3V3

PP3V3

PP3V3

PP3V3

PP3V3

PP3V3

PP3V3

PP3V3

PP3V3

PP3V3

PP3V3

PP3V3

PP3V3_S3

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

as

a7

a7

a7

a7

a7

a7

a7

a7

a7

a7

a7

a7

a7

a7

a8

a8

a8

a8

a8

a8

a8

a8

a8

a8

a8

a8

a8

a8

PP3V3

Mot

PP3V3_S3

PP3V3_S3

PP3V3_S3

PP3V3_S3
PP3V3_S3
PP3V3_S3
PP3V3_S3
PP3V3_S3
PP3V3_S3
PP3V3_S3
PP3V3_S3
PP3V3_S3
PP3V3_S3
PP3V3_S3
PP3V3_S3
PP3V3_S3

PP3V3 SO

o
N5

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

52

52

52

52

52

52

52

52

52

52

52

52

52

54

68

70

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_ S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

7 17_18_19_ 20 21 23 27 31 35
877687 71%72°73%5 6808

o7 72 71 88.26.23 g1 PP1V8 SO

1.8V/1.5V/1.2V/1.05V Rails

PP1V8 SO

g
BRI
o737 30,1020, 21,25 5 o)
7ot 1300 08
B747 4540, 20-1.g5.g7 31 55
8ok 17100303 683
81737 15,30 20.31.25.7 31 35
7ot 1300 8
B7e47 4540, 20-1.55.g7 31 55
8ot 171003003 eEoh
RN ey S
8ot 171003003 6Eoh
81737 15,30, 20.31.85.7 31 35
7ot 1300 8
B747 4540, 20-1.g5.g7 31 55
8ot 171003003 eEoh
RN ey S
87t 1710030036803

o pay 15 1920 23.25.27 31 55
B0
BregnnRRnR
s o

$1%5 %8s go 20,1155
REpE

68°78175%73 PP1V5 S3

2A max suppl y

"FW (FireWre) Rails

4140 7 6

PPVP_EW

67 12 16 21 23 24 58 71 72 87

T WBIER T W
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MAKE BASE=TRUE
PPVP_FW
PPVP_FW

67 40 a1

67 40 a1

PP3V3_FW FWPHY 6739 40 41

$1773%3° 015 55" s
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PP1V8
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BIB8[B18I18(8

PP1V8

67 12 16 21 23 24 58 71 72 87

PP1V5_S3
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PP1VO_FW EWPHY

40 39 7 6

NECK TH=0. 2

Mottie
PP3V3_FW FWPHY 6739 40 41
PP3V3_FW FWPHY 6739 a0 41

67 28 30 31 67 72

PP1VO_FW FWPHY 57340
VRRE BAsE=PRue
— PPIVO_FW FWPHY 57340

67 28 30 31 67 72

PP1V5

6 7 28 30 31 67 72

PP1V5

PP3V3_S0GPU

92818079 74 727 8

GPU Rail s

PP3V3_ SO GDU

67 28 30 31

PP1V5

67 28 30 31 67 72

BRLEIE

PP1V5

67 28 30 31 67 72

PP1V5_S3RS0

PP1V5_ S3RS0

VR AGRSE P g

PP1V5_S3RS0

s PPLV8B GPUI FPX

5772 74 70 80 ofaz se
RGN

PP3V3_SOGPU 5772 74 70 80 oaz se
PP3V3_SOGPU 5772 74 70 80 ez se
PP3V3_SOGPU g7 470 80 s
PP3V3_SOGPU 5772 14 10 80 ez 54
PP3V3_SOGPU 5772 74 70 80 ez se

PP1V8 GPUI FPX

67 13 16 31 42 72 73 99

67 13 16 31 42 72 73 99

PP1V5_S3RS0

PP1V5_S3RS0

oy e s sa s0 s g: PP1VBRIV55_SOGPU | SNS—

67 13 16 31 42 72 73

PP1V5_S3RS0

67 13 16 31 42 72 73 99

PPVTTDDR _S3

prokrie = het-UA

DDRVTT PPOV75_S0 DDRVTT
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R e
STEES
N
i
PSR
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R e
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R e
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e
b & 5 Ak ot
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o
PSR
L
R e
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7 5130 28 7 ¢ _PPOVZ5_SO
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P

332 328
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F8 988

MAKE_BASE=TI
PPOV75_S0_DDRVTT

UEEWEIE o
RUE

67 32 67

PP1VBRIV55 SOGPU | SNS_R

86 50 7 6

= q THES 65"V o
A
— PP1V8_GPUI EPX 67 72 81

PP1VBR1V55_ SO0GPU | SNS 678 5056 75 76

67 28 30 31 67

PP1V05_S0GPU

PPOV75_S0_DDRVTT

8,786 811976 74 7 6
28'30 31

5725303157

PPOV75_S0_DDRVTT

67 28 30 31 67

67 72 87

E-Téue
PP1V2 S0

67 72 87

PP1VO5_S5

AGEST 05V
MARE_BASE=TRUE
PP1VO5_S5

PPVCORE _GPU

67 17 7182 75 49 7 6

5778
MRk EasE-Fue
PPIVBRI1V55_SOGPU | SNS ¢+ 5056 75 1
PP1VBRIV55_SOGPU | SNS (., 5o 56 75 76
PP1VBRIV55_SOGPU 1SNS ;s <o 56 75 76
PP1VBRIV55_SOGPU_I SNS ¢ '/'s 5055 75 76
PP1VBR1V55_SOGPU | SNS R & 5 e

PP1V8R1V55_SOGPU I SNS R ;50 6

VRIS SE e

67 74 76 79 81 8

PP1VO5_S0GPU

NARE BASE= TRUE
PP1VO5_S0GPU
PP1VO5_S0GPU

67 74 76 79 81 8

67 74 76 79 81

PP1VO5_S0GPU

67 74 76 79 81 8

PP1V05_S0GPU
PP1V05_S0GPU
PP1VO5_S0GPU

67 74 76 79 81 8

67 74 76 79 81 8

67 74 76 79 81 8

PP1V05_S0GPU
PP1V05_S0GPU

67 74 76 79 81 8

67 74 76 79 81 8

PP1V05_S0GPU

67 74 76 79 81 8

67 49 75 82

PPVCORE _GPU

6717 71

PP1VO5_S0
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74,80 838385 89 85 837 0
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G ol b
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3838387 88 88

152 54 58 62 63 68 69 72
A OO O T S
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%&ﬁﬁi?&g

PP1V05

PP1V05

PP1V05

PP1V05

PP1V05

PP1V05

PP1V05

PP1V05
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PP1V05

PP1V05

PP1V05

PP1V05

PP1V05

PP1V05

PP1V05

PP1V05

PP1V05
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ENET Rail s

PP3V3 ENET

38 8508

roteie s ShE A
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PP1V2 ENET

prokrie il

PP1V2_ENET
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o 0 70 Chi pset
15723%%22%3225237 PPVCCRE S0_CPU

NARE BASE= THUE
PPVCORE_GPU

67 49 75 82

" VCor e"

Rai |l s
PPVCORE SO_CPU

6 710 12 13 15 17 18 20 -
24'25 26 40 70 73 86

6 710 12 13_15_17 18 20 21 23
34'25 2840 70 73 86

6 7,10 12 13_15_17 18 20 21 23
34'25 2840 70 73 86

6 710 12 13_15_17 18 20 21 23
34'25 2840 70 73 86

6949 24 13 7 6 PF’VCCRE SO0_GFX

6 7 12 15 49
68

N%:%‘g\}: 5 MM

PPVCORE_S0_CPU

6 7 12 15 49
68

PPVCORE SO _GFX 6.7 13 24 49

6 710 12 13 15 17 18 20 —
24'25 26 40 70 73 86

6 710 12 13_15_17 18 20 21 23
34'25 2840 70 73 86

6 7,10 12 13_15_17 18 20 21 23
34'25 2840 70 73 86

6 710 12 13 15 17 18 20 21 23
24 25 2640 70 73 86

fa'28%1" 15’12’ 'L PPVCORE SO
33630 70 73 86

7
1010 12 13 15 17 18 20 21 23

824 25 26 40 70 73 86

CPU_VCAPQO

Bt
PPVCORE SO_GFEX 6.7 13 24 49

S5 89

PPVCORE SO CPU VCAPO

%A@I EEV s

712 16

¢ 26 40 E_BASE=TRUE
f213 15 17 18 20 21 29 38 8
o1 ., , PPVOORE SO_CPU VCAP1 — PPVCORE SO_CPU VCAP1 712 16
Gl Bdg=mmms — = E
1220 70 73 86 5
i3 17 18 20 21 23 59 23 AGE=T. 25V
671012 13 15 17 18 20 21 23 MARE_BASE=TRUE
84723%28%46%78%73"eb
24 13 7 _PPVCORE SO_CPU VCAP2 — PPVCORE SO0_CPU VCAP2 713 24
6710 1213 15 17 18 70 21 23 — .

34'25 2840 70 73 86

6727 37 73

SYNC MASTER=VASTER

VAR SE 2

SYNC DATE=VASTEH

TTILE

Power

Aliases

67377172

D =rav AN

NUM>

PP1V2_ENET

67377172

Cf} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THELNEORVATLON CONTALNED HERE! N IETTHE
HE POBLOSIR AGRERS TO THE FOLLON NG

| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE

11 NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL CR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED

I NC.

V<E4LABEL>

2




8 7 6 5 4 3 2 1

0984 Thermal Modul e Hol es Fan Hol es
STDOFF- 4. 50D. 98H- 1. 1- 3. 48-TH ZT0981 ZT0930 CPU signal s
@ : STDOFF- 4. 50D. 98H- 1. 1- 3. 48- TH STDOFF- 4. 50D. 98H 1. 1- 3. 48- TH
: :
2710987 @ o115 12 WH?EUBK%LRR?L 6> — CPU M/P_VI D<O.. 6> & sr1zs _TW'RPREQBDK%E}/ITR'IL;ESELECT — TP_CPU VIT_ SELECT 512 01
STDOFF- 4. 50D, 981+ 1. 1- 3. 48-TH T0985 ZT0988 s (GEX VI DO, . 6> —  GEXIMWP_VI D<0. . 6> « -
@ 1 STDOFF- 4. 50D. 98H 1. 1- 3. 48-TH STDOFF- 4. 50D. 98H 1. 1- 3. 48- TH WRKE_BASE= —
75580 @ 41@ v W:—r%[\‘g — MEWTT_EN sorer
STDOFF- 4. 50D. 98H 1. 1- 3. 48- TH ZT0986 ZT0989 U si |
@ 1 STDOFF- 4. 50D. 98H 1. 1- 3. 48- TH STDOFF- 4. 50D. 98H 1. 1- 3. 48- TH signal s
L @ J 1 w1e0 PEG D2R P<15..0> - =PEG D2R P<0..15>
TVAKE_BASE=TRUE —
7T0991 m PEG DPR N<15..0> — =PEG D2R N<0..15> ,
= STDOFF- 4. 50D. 98H 1. 1- 3. 48-TH o 74 s _PEG R2D C P<15..0> _ =PEG R2D C P<0.. 15>
| —RREBASEST —
| 1 o7 PEG R2D C N c N<15..0> — =PEG R2D C N<0..15>,
Z 0915 Frane Hol es 1 -

P5 = ** PEG LANES REVERSED. ARD STRAP REQ D. **

O 1 GND = GVUX ALl ASES R0902
210340 Left Speaker Hol es o oo e oo PMALL P — PMALL P o0z a5 7 oz s CPU_CFGe3> 130K, e Ry G B AP - TP LVDS IG B CKP soon
D — — = - 5%
o4 o = ZT0934 176w wwss TP LVDS IGB CLKN . TP LVDS |G B CLKN
270950 STOOFES 4. -bOos. Ok TH oo ohPLVDS MU SEL EG TP LVDS MUX SEL_EG.w el e YR B G = TP LVDS 1G B LN ____«v e
A O)= w2 s EG RESET L — EGRESET L .7 < wes TP LVDS 1G BKL_PWM__— TP LVDS | G BKL_PW/
C;) H GND — MREBAEETRE —— —— — > ————— VAKE-BASE=TRUE =
SL-3. 1X22_-|_0-9630R' NSP ZT0935 v NS AG BEE ON____— LVDS 1G BKL QN w DG XTALOUT — NC GPU XTALOUT
- TEST=TRUE -
STDOFF- 4. 00113. OH TH wows LVDS |G PANEL PWR__ — LVDS |G PANEL PWR: 1w ot N LS A GATAR2> — NG LVDS 1G A DATAPE> ...
O & G = I wow o g BRET BN = LCD BKLTEN s e s NG LVDS | G A DATANES> _ NC LVDS | G A DATANE3> o 1o
21—82%25)0 o PP LG M P<3..0> — DPIGB M _P<3.0>. MARE_BASE=TRUE NO_TEST=TRUE —
O+ GN\D = mI:DKj';IBgENL N<3..0> — DPIGB M _N<3..0> 5 EVRS 1 G B DATAP<S> LVDS | G B DATAP<3> ;50
1 wrus PEX CLKREQL — PEX CLKREQL oww wawe DPIGAUX CHP  _ DP IGAUX CHP e on w0 NCLVDS | G B DATANSS> — NC LVDS |G B DATANS3> 4.0
L = wis PEG OLKREQ L — PEG OLKREQ L, 4. WS TE N — 0P G AUX CHN s WRE BASESTRE NOTEST=TRE = —  — — —
- = - 93 84 18 8 —_ 8 18 84 93
Keyboard / | PD Conn Protect - VARE_BASESTRUE -
»ne PMENET EN — PMENET EN 401 s BB LG DDC CLK _ PP 1GDDC AK Chwa  me— NS USBHUBI OCSA NG USB HUBL OCSA .
_ 4. 0oo1 BP0 6x0. 35 - wuwuo PP IGDOCDATA  — DPIGDDCDATA  ..we ' —WE BB C0 —=NCGUSB HUBZ 0058 .
Tall EM pogo pins . e s PG HPD. — DPIGHPD suwo e s _USB SDCARD P — B RD_P
SH0902 7T0953 waos FPWPLUG DET L — FWPLUG DET_L 520 10 - o050 500 —UUSB_SDOARD N = USB_SDCARD N 5 34 36 53
2. 0Dl A- TALL- EM - M.B- MB7- MO8 SHO900 4.00D1. 85H ML. 6X0. 35 FV643 WAKE L FW643 VAKE L -
. 2. 0Dl A- TALL- EM - MLB- MD7- M98 @17 099 e FASERTRUE = oo e 9950 40 36 3 3 3 93 120y, o PPBV3_S3
SM
@ ] § . TP SMC EXCARD PWR EN — TP SMC EXCARD PWR EN ... RO903'/ |'Rp904
SHO903 (:) s NC SATA EXTA D2R N NC SATA EXTA D2R N 508 5%
2. 0D A- TALL- EM - M_B- MB7- MB8 L ~MARE_BASE=T TEST=TRUE— 1/ 16W /16w
L 2. 001 A TALTY M T RLB- VB7- VDB - oo M SATADUATRR P NG SATA EXTADRE .. LECARE
@17. : SM 1 [NC_SATA EXTA 2D CN — NC SATA EXTA RD C N . w8 Bt
VFRE Bﬁs‘: EST=T —_— 35 93
SH0904 X :) 7o NG SATA EXT EXTA \RR.C P — NC SATA EXTARRDCP ..
2. 0Dl A- TALL- Eé\n/'n - MLB- MB7- MR8 s _NC PCIE EXCARD 2R N — NC PClE EXCARD D2R N,
TMARE_BASESTRUE NO_TESI=TROE— . .
@17. 2o NCPOIE EXCARD PR P NC POLE EXCARD D2RP .
e NC PCI E_EXCARD R2D C N NC PCl E EXCARD R2D C N s
TMARE_BASESTRUE NO_TESI=TROE— .
1 s NC PCI E_EXCARD R2D C P~ NC PCl E EXCARD R2D C P & RO900
= —MRRE BASESTROE. NOTESTSTRE— — — —— —  —
v s NC PO E_CLKI100M EXCARD- NNC PCI E_CLK100M EXCARD N o &7 o R 10, GPU FBA VREF DIV, . .
VAKE_BASE=TRUE

o170 _NC_PCl E_ CLK100M EXCARD- PNC PCl E_CLK100M EXCARD P & 17 o
—VRKE BASESTRUE - NO TESTETRUE = —— = ==t T
- - — GPU FB A VREF DIV sz

Short (1O Row) EM pogo pins
ssee 1P I%ép_%%K P1_1 = TP_ISSP_SCLK P1_1 68 53

SHO911 LSS
1. 4Dl A- SHORT- EM - M.B- MB7- M98 wos TP ISSP SDATA P1 O — TP ISSP_SDATA P10

SHO0910
1. 4Dl A- SHORT- EM - MLB- MB7- VB8 1 N
SM —( :} GN\ND
GND l

GPU FB B VREF DIV, ,, ..
§}4’ GPU FB B VREF_ DIV ez
d —

(:>71 { SH0913 %)

1. 4Dl A- SHORT- EM - MLB- MB7- VB8
SM GN\D

SH0912
1. 4Dl A- SHORT- EM - M_B- MB7- MB8 1
SM —( :} G\D
1 )
@ SH0917
1. 4Dl A- SHORT- %M - MLB- MB7- MB8
M

SHO901
1. 4Dl A- SHORT- %’\\/{I - MLB- MB7- l\/98_ 1
o—ri ©

Di gital G ound

SH0914
1. 4Dl A- SHORT- %M - MLB- MB7- MR8 GND
M

(:) 1 GND _CHASSI S _AUDI O JACK &, L VorTAGERoV

98 m
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18 DM _S2N_N<0>

D> DM _SoN Nel> 87 I8

18 2N _N<2>

1 (T DM _S2N_N<3> > a

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

1 D DM _S2N_P<3> >

18 DM _N2S N<O>

ooy DM _N2S Nel> o7 Kisg

18 N2S N<2>

1 T} DM _N2S N<3> ¢ J

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

1 T} DM _N2S_P<3> ¢

18 EDI _DATA_N<O>
18 FDI _DATA N<1>

1 T} FDI _DATA N<2> o q

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

1 T} FDI _DATA N<7> o q

" FDl _DATA P<0>
e FDI_DATA P<1>
e FDI_DATA P<2>
e FDI _DATA P<3>
M FDl _DATA_P<4>
e FDI _DATA_P<5>

w on EDI_DATA P<6> o 6]
1 0T} FDI _DATA P<7> .

18 FDI _FSYNC<0>

1 T FDI _FSYNC<1> .

FDI _| NT

w2 ANL e T

18 FDI _LSYNC<0>

1 T FDI _LSYNC<1> .

oM T
U1000
ARRANDAL E
BGA
(SYM1 OF 11)
F7+ oM _Rxo* PEG | cowpl | B12 ¢ CPU PEG COWP
I8] pm _Rx1* PEG | covpd AL3
K81 pm _Rxa* PEG_RoowPg_D12
J4] om _Rxa+ PEG RBI As| B11 s CPU PEG RBI AS
F9
35 ] ot “rocs PEG_RX0* (010 =PEG D2R N<0> . R1012'| ['R1Q10
K9 | om Rz PEG_Rx1* ;338 =PEG D2R N<1> s 750 géll‘% 9
72 ow s PEs R e en N : WS T ey
- PEG_RX3* ('3323;1 =PEG D2R N<3> 8 402, 5402
H17 " PEG_RX4* | - =PEG D2R N<4> oy
K15 gﬂwiiig* g PEG_RX5* 525 =PEG D2R_N<5> s
T159 o Tz PEG_RX6* 324 =PEG D2R N<6> s L
F10 o Txca PEG R 20 o =PEG D2R N<7> s
- PEG_RX8* [,B26 =PEG D2R_N<8> .
GL7 | pm _Tx0 PEG_RX9* )26 =PEG D2R N<9> s Enbedded Di spl ayPort
MS | pm _Tx1 PEG_Rx10* [,B23 =PEG D2R_N<10> s (eDP) pins
GL3 | pm _Tx2 PEG RX11* D22 =PEG D2R N<11> B (Aubur ndal e only):
J11 I pm _Tx3 PEG_RX12* [4A20 =PEG D2R N<12> s
PEG _RX13* P19 =PEG D2R N<13> . eDP_AUX#
PEG RX14* [YAL7 =PEG D2R N<14> .
PEG RX15+ [ P14 o, =PEG D2R N<15> .
- o PEG_RX0|_F40 PEG D2R P<15> -
i - PEG Rx1| 38 PEG D2R _P<14> 874 01
=3 Eg ?ﬁ PEG Rx2| 534 PEG D2R P<13> o 700
N0 roy “Toae PEG Rx3| M4 o PEG DP2R P<12>  ~myewim
R - PEG_Rxa| J28 PEG D2R P<11> 074 01
o Eg ,Iiz* - PEG Rxs| 25 PEG D2R P<10> o 74 91
i £ T pl PEG Rxo| K24 PEG D2R_P<9> .
- % PEG_Rx7| B28 PEG D2R P<8> o 7a 0
K1 7
KL For_mxo P PEG R 2] PEe DR B2 o e o NOTE: HPD nust be inverted
FDI_TX1 PEG_RX9 570 o1 X
N2 | For Tx2 g PEG Rx10| A24 PEG D2R P<5> e and | evel -shifted for
R | Fpi_Tx3 3 PEG Rx11| B21 PEG D2R P<4> 574 01 Auburndal e (1.05V).
N9 | Fpi_Txa g PEG Rx12| B19 PEG D2R_P<3> 874 01 eDP_HPD#
R8 | Fpi_Txs _ PEG Rx13| B18 PEG D2R P<2> 8740 eDP_AUX
Y | o Tx6 E4 ¢ PEG _Rx14| B16 PEG D2R P<1> oo
WO | Fpl Tx7 % I PEG Rx15[ D15 o, PEG D2R P<0>  mqena
2
ACT | Fpi_FsynoD R g PEG TX0* ;M40 =PEG R2D C N<O> .
A | Fpi_FsyNCL ' PEG TX1* 338 =PEG R2D C N<1> 8
PEG Tx2* |\MB2 =PEG R2D C N<2> s
ABS | Epi | NT % PEG. Tx3+ D10 —PEG R2D C N<3> .
AAL | EDI_LSYNCD [ PEG Txa*|yA38 =PEG R2D C N<4> s
AB2 | Fpi_LSYNCL o PEG TX5* 3332 =PEG R2D _C N<5> N
5 PEG_TX6* |5B33 =PE! D C N<6> .
o PEG TX7* B33 =PEG R2D C N<7> .
PEG X |30 g =PEG R2D C N<8> .
PEG_TX9* [yA31 =PEG R2D C N<9> .
PEG TX10* |,B32 =PEG R2D C N<10> .
PEG TX11* |y-28 =PEG R2D C N<11> .
PEG Tx12* )N26 =PEG R2D C N<12> B eDP_TX#<3>
PEG Tx13* [)VB4 =PEG R2D C N<13> s eDP_TX#<2>
PEG Tx14* (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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u1000
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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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H15 -
o1 70— CPUWTTS0_PGOCD - VTTPVRGOD (1PU) spw 67 - XDP BPM L<1> oD = =
(1PD (1PY) Brver[[362 - XDP_BPM L<2> m@ 25 01
o 2o XDP_CPUPVRGD - Y70 | rappuRGO0D (1PU) Brwver [SKE5 - XDP_BPM L<3> o - o
R1125 (1 PU) BPwa+ K62 - XDP_BPM L<4> oD ==
1.5k @ (1PU) BPvee [[64 - XDP_BPM L<5> - "
o oy PLT_RST_BUF | 11 N > PLT_RESET_LSIV1 L - d rsTi N (1P oo DrEo - {DP BPM L6 D >
/76w 1 PU) BPMWr* yMB9 - XDP_BPM L<7> o
iy R1126¢ (P - ™
1/ 180 R1170*
MF-LF 51
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MF-LF
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— ~ PLACE_NEAR=UL000. F63: 25. 4MM PLACE_NEAR=UL000. R12: 25. 4MM I - ania
AKSS |\capo_26 voc_ 26| V85 R1301% VTTO_25
AKS0 |\capo_27 vee 27| W61 10 10 VTTO_26 [ ANL2
vee 28| W8 1150 17 VTTO_27 [ AMLO
vec_29| W4 N%‘bg yéz VTTO_28 [ AL6O
VCC_30 WAL 2 2 PP1V8 SO m VTTO_29 AL59
CPU CORE SUPPLY VoG 31| U55 ) 772715 202 2116 7 6 ves VTTo_30 [ AL17
. us1 VCCPLL1 . AL15
., PPVCORE_SO_CPU VCAP1 vee 32 L BT fveeeuiz | \ITo 52 [ALLa
BD44 = = u37 © -
’ VCAP1_1 VCCPLL3 o
NOTE: VCAP1 is sourced by CPU BDAL |veap 2 vee_ 34| Y4 R39 | voorLia | = VTTO_33 [ AL12
Do not connect to power supply, BD37 |veap1 3 vee 35| WAL 37 VCC L5 VTTO_34 | AK35
but provi de bypass caps on PCB. BB44 |yoap1 vec_ze| R85 oG VTTO_35 | AK33
BB41 |ycap1_ vee 37 B — VTTO_36 | AF39
BB37 VcApfz vec 38 RIS . PP1V5_S3_CPU VCCDDR CLK o | vrTo_a7 [AEST
AV36 |voapr o voc_zg| R44 M N_LI NE_W DTH=0. 4nm { BB14 | yppQ oki1 g VTTO_38 [ AF35
A2 |voapt 8 vee_4o0] R4L M N_NECK_W DTH=0. 2nm BB12 | yppQ k2 O | vrro_se | AFS3
- voc_a1| P60 VOLTAGE=1. 5V VTTO_40 | AF32
AY39 |\cap1 o = 2 ~,1 | AF30
e _ Voo 42| 165 z | viTo_a1
\VCAPL_10 NB1 g AD39
AM2 |yeap1_11 VCC_43 S | viro_a2
AVBY |ycap1_12 vec 44l M8 2 | vrTo_a3 [ ADS7
AUA4 |yeapr_ 13 Ve as 2 < | vrTo_a4 | ADSS
AULL |\capa_14 vec a6l 82 VTTo_45 [ AD33
—— _ Voo 47| M0 VTTo_46 [ ADS2
VCAP1_15 NB1 AD30
AR |voapt 16 voc_a8 VTTO_47
ARAL |\icap_17 voc a9t W4 VTTO_a8 [ V85
— _ voe so| LS5 VTTO_49 | V83
VCAP1_18 K60 o
ANA6 |\ icap1_19 VOC 51 VTTO_50
ANIZ |\capt 20 vee 52| K51 VTTO_51 | V80
ANGO - vee 53| K44 VTTO_52 | V28
\VCAPL_21 355 W6
AL46 voc_s4 VTTO_53
\VCAP1_22 H60 ves
AL42 VoG 55 VTTO_54
\VCAP1_23 TEL Va3
AL39 |ycap1 24 VCC_56 VTTO_55
AK46 |\icap_25 vec s7 vTTo_s56 [ W5
AKA2 - vee_sg| &0 vTTo_57 | W33
\VCAP1_26 =5 53
AR3S |voapt 27 VoG 59 VTTO_58
= vee_60| 61 VTTO_59 | W30
voc_e1| 44 VTTO_60 | Y28
vee 62| P55 vTTO_61 | Y26
vee_63| E60 VTTO_62 | Y24
voc 64| ES7 VTTO_63 | Y23
voc_es| B3 vTTO_64 | R3S
vee_66| ES0 vTTO_65 | R33
voc 67| E46 vTTO_66 | R32
vee_es| E42 vTTo_67 | R3O
voc_e9| 59 vTTO_68 | R28
voe_ 70| D57 vTTO_69 | R26
vee 71| D55 VTTo_70 | R24
vee 72| D54 vTTo_71 | R23
voc_73| 252 VTTo 72 | AYLO
voc 74{ D90 VTTO_73 [ AN9
voc_7s| 48
vee_76| 247
voe_ 77| D45
voc_ 78| P43
vee_ 79/ B6O
voc_so BS6
vee s1] BS3
vee s2| B49
voc_s3| B46
B42
nggg 57 SYNC VASTER=KL7 REE SYNC_DATE=06/ 15/ 200
- T
754
vee 86 CPU Power (1 of 2
voc_87 "
voc_ss| A7 <SCH _NUM=| D
voc_se| 43 d} Appl e Inc. SCH_NU
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oM T o0 a9 24 13 7 ¢ _PPVCORE S0_GFX
U1000 R1400*
ARRANDAL E 00
BGA 1, 1%%
(SYM 7 OF 11) “’{%5
PPVCORE SO0_GFX 2
040241376 )
ANS2 | Jaxar @m VAxG sense| AFL2 o GEX_VSENSE P PLACE_NEAR=U1000. AF12: 25. 4MVI P—
ANSO | yaxc2 G2 | vesaxg sense[ AF10 g  GEX_VSENSE N oD 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 T ey
vaais | g ab5
AJ10 | yaxaio 2
A T PP1V5_S3RSO o716 sz 2 7 00
VAXG20 BU40
AH12 VDDQL
VAXG21 VDDO2 BU35
AF28 VAXG22
voos| BU28
AF26 VAXG23
AF24 vopou| BNS8
A3 VAXX24 VDDGE BMRS
VAX@5 vboos|_BL30
AF21 VAXG26
AF19 vopgy| BIS8
VAXXR27 Vi BH32
AFL7 | yaxcos DDCB o8
AF15 VDDQO!
VAX@29 VbboLo|_BEA3
AFL4 | \yaxcao DDQL BFT6
AD28 VDDQL1
D36 VAXG31 vbDo1 2| BF15
S| vaxaa2 ooy | B35
VAXG33 BD33
VDDQL4
AD23 | yaxG34 VDpcL 5| BD22
AD21 | yaxcas Vi 6| BD3O
ADLY | yaxcae %) POQL 5028
AD17 = VDDQL7!
VAXG37 2
g | vooqus| BD26
> | vooaus BD?;
BD2
» | vobqeo
2 20,40 37,40, 35,400 5,2 PLV05_SO o1 %] vooced[ BR2L
= VTT1_ 1 ! Vbooz2| BDLY
021 VITL 2 E vDbQe3| BDL7
VTT1_3 BD15
VDDQR4
VL9 | yr71_a BB35
UL7 Z VDDQR5
VIT1_5 VDocpe] BB23
YIS Iyvrmie | ® 04 BB32
U4 v 7 @ VD27
U12 - |a vbDQea| _BB30
e VTT1_8 VbpQzo| BB28
= VTT1_9 ot vooceo|_BB26
= VTT1_10 Vopo31| BB24
VIT1_11 Vbbos2|_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
AFS9 | voaps 7 VTTO_DDRI
ADBO | voaps 8 VTTO_DDR2| A28
ADES | voaps o VTTO_DDR3| AV86
AB60 | veaps 10 VTTO_DDR4| AVR4
AB59 - VTTO_DDRs| AVe3
VCAP2_11 AR
AABO VTTO_DDR6
VCAP2_12 AVLO
AA59 VCAP2 13 VTTO_DDR7
V60 | yoap2_14 VITo_DORS 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
= SYNC MASTER=K17 REF SYNC DATE=06/ 15/ 200
T
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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 vssaeg| 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 w07« PEVCORE 30 CPU Pl ace on bottom side of UL00O. . 212030 37 15 33,12 10 7 ¢ _PP1VO5_SO
) ) ) ) ) ) ) ) ) ) ) ) ) CPUPOCAU NO STUFF NO STUFF
__(E&FGOO ::(1:&901 ::(}:iFGOZ i %iF603::(}:3;F604 _:%;FGOS :(}:.;I;FGOG ::(}:.;I;F607 ::(}:.;I;FGOS ::(}:LiFGOQ ::(}:iF61O ::(}:iF611 l(}:iFelz R1600! R1602" R1604! R16016K1 R16018K1
2 &7 2 &7 2 Lo 2 Lo 2 Lo 2 Lo L L L L L 2 j& T 1 i s i 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
N 'R1601 'R1603 'R1605 11RK1607
1C1613 [:C1614 [1Cl615 [+ Cl616 |1 C1617 |[1C1618 [:1C1619 |[:C1620 |+ Cl621 [:C1622 |:C1623 JiC1624 K K K 1K
L TUF L TUF L TUF L TOF L TUF €L L TUF L TUF L TUF L TUF L TUF TUF ey e o VLo Ve OF
S 1% T, i T, % T, 18 T, 8 T, 8 T, 8% T, 8% T, 18 T, 8 T, 8% S 1Y 2402 2402 2402 2402
T X5 X5 X5 X5 X5 X5 X5 55 55 55 55 T 55 - CPU VI D<0>
012 v gy CPU_VI D<1>
PLAEVENT NOTE ( Cls25. C1634). + e vao= s
Pl 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: &g:
1C1625 |1 Cl1626 |[1C1627 |1C1628 |1C1629 |[1Cl1630 |1C1631 |1C1632 1Cl634 [1C1601 |1C1692 [1Cl693 |1C1694 [:Cl698 - PM DPRSLPVR _—
—F é%é‘ ceRv |2 %‘Eé' ceRM 2 %‘Eé' CERM |2 gRRrCERM |2 X é cerM |2 %‘Eé' cerM |2 %‘Eé' cerm (2 %‘Eé' CERM i é ceRM 2 %‘Eé' cERM (2 & é cERM |2 & é cerM |2 %‘Eé' CERM —F %‘gé' cERM NoRlsgLiFoFl N"ngf; @558?2 R1616! R1618*
1K iK 1K 1K 1K
PLACEMENT_NOTE ( C1635- C1648) : J’_ %12:‘;{& %12:‘;{& %12:‘;{& %12:‘;{& %12:‘;{&
— . 402, 402, 402, 402, 402,
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 R1617
1 Cg%6F35 1 Cg%6F36 1 Cg%6F37 1 C3}6F38 1 C‘?‘}LGJSF40 1 C‘?‘}LGJSF41 1 C‘?‘}LGJSF42 1 Cg%6F43 1 Cg%6F44 1 C3}6F45 1 C‘?‘}LGJSF46 1 C‘?‘}L(JSF48 1K 1K 1K 1K
p— p— p— p— p— p— pu— p— pu— p— 1/16W 1/16W lllﬁ‘év ll-lﬁ‘év
T Bom Tl T B T o ? Bl T B T Gfom T it e i [ limms - i I - T = T“ T“ T“
J_ VI D[ 2: 0] = Reserved (111) €L
. . = VID[5:3] = GPU Gain Setting (See bel ow) =
NO STUFF NO STUF VI D[ 6] = Reserved (0)
+C1649 *C1650 *C1651 +C1652 L' C16A0 ,|*C16A1 ,|*C16A2 .|* C16A3 .|*Cl6A4 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 (0O
T &%, T 2% T 9% ;9% Tk S 3% A N 20 (0
|_ YT r YT r Sy ﬁ%&&m Ea5E 2 Eh5E 2 h5E 2 EhSE 62 EhSE 62 BOM GROUP IMAX @900mV | CPU Gain Setting BOM CPTI 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 Un C O r 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
73,70,9:% 2_PP1VO5_S0 Pl ace on botfom side of UL0OG. CPUPCC_| MAX_50_60 60A 101 CPUPOC3U, CPUPQOCAD, CPUPOC5U 15
’ CPUPCC_| MAX_60_70 70A 110 CPUPOC3U, 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 ggé@f@m Tz §§°§’cem T §§°§’cem T E%E%ERM 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 W T T T T o VTTO _DDR DECOUPLI NG
6! 6! 6! 6! —
3x 1uF 0402
PLACEMENT_NOTE (C1664- C1687) : J_'_ 3&]093%A PSRBT TOTE (C-le%- i PP1VIRIVO5_SO_CPU VTTO_DDR
Pl ace on bottom side of ULOOO. Nasaalk Pl ace on bottom side of UL000. R BT g e 1
’ ’ 0603 ’ ’ AGE=T. 1V :
1 C1F664 1 C1F665 1 C1F666 1 C1F667 1 C1F668 1 C1F669 1 C&F67O 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 1 C&FGSG LC&@S?
T o OTE OTE OTE TR OTE OTE OThE OTE OTE O OTH T
402 402 402 402 402 402 402 402 402 402 402 402
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 D . s P VI - P o <] <E4LABEL>
I— B e B e B e NOTI CE OF PROPRI ETARY PROPERTY:
1 BT BT
= I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 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 D M on CSA 29 and CSA 31
C

w231 10,5 5, _PP1V5_S3RSO
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

2 25,20 327 s PPLVB_SO
1C1732 [1CL1733
2uF $OUF

2 ggg’» XSR 2 & ‘/CERM

DDR Cl ock (CPU VDDQ CK) DECOUPLI NG

1x 1uF 0402

L1734
12 91 1033 7 o PPLV5_S3RS0 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. %égikNUNb D
8 <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 O: 101




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?
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R1905*
10K

1%

1/ 16W
-LF
402,

PP3V3_S5 &40 10,20 21 29 2 51 35
PP1V0O5_S0 §57,10,82,43,15,47 20 21 23 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> 001
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
FDI_RXNs|_BE14 EDI _DATA N<5> 901
019 DM _N2S_P<1> B&2 |pm 1RXP -
EDI _RXNs| BA14 FDI _DATA N<6> 901
o0 DM_RDS Pel> BAZ0 Or 2RXP - BC12 FDI_DATA N<7>
aomm DM _N2S P<3> g BG0 |pv 3RXP FDI_RXN7L Ble gm0 RIA TEIZ Wy«
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
oo DM _S2N Pel> BH2L low 17xP L “rep7|_ED12 FDI_DATA P<7>
oo DM _S2N_P<2> BC20 |om 27xP FDI_RXP7| BD12 g | ame
ma@M‘ﬂW3TXP FDIJNFLM@;;;
FDI_FSYNCO|_BF13 EDI _EFSYNC<0> 901
FDI _FSYNCL| BHI3 g FDI _FSYNC<1> oo °
PCH DM _COWP BH25 |pm _zcowe FDI _LSYNCO| BJ12 FDI _LSYNC<0> 901
BF25 |om _i roowe FDI _LSYNC1| BGl4 FDI _LSYNC<1> 901
45 27 6 EM‘_TGCSYSJ?ESEP e WAKE* QL‘%@ 6 18 27 33
o rmy—PM _PCH PWRGD o VB |SYS PYRK %E CLKRUN'/ GPI 082| Y1 gy PM CLKRUN L gy o5 as a7
- b BT JPvR Fu —  LPC PYRDW L o
- L_K5 [vepvrac St sus star/ pr os] e LPC_PVRDVWN L 1o s
PCH LAN RST L - A10 LAN_RST* E% SUSCLK/ GPI 062|_F3 - PM CLK32K SUSCLK oo 4 o
wo o @ PMMVEM PWRGD o, D9 |DRAVPVROK U)g SLP_S5*/GPIO63| E4 g PMSLP S5 L momasae
45 18 EM‘&CRSWST* a SLP_s4* QW_‘M@ 31 43 45 46 72 73
0 @mPM SUS PR ACK o, M |Sus PWR ACK/ GPI CBO SLP.s3* P12 g PMSLP S3 L~ mmyesiasses
15 25 [T PM PWRBTN L > PS5 PVWRBTN* (1 PY) SLP_M |4K8 - TP_PM SLP_M L
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52 M AP51 [VOCACLKL VvCa 05| V24 3062 mA (VCCl J 1-56] total) 1432 mA AB24 |VCCOOREL VOCADAmﬁﬁ 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 xﬁﬁzii \Lﬁ: (%/%%3@383 1?gzimt g?alsf AE28 |VCCOORE?
PPVOUT S5 PCH DCPSUSB P DCPSUSBYP vocsuss 3 3l ugs — AF30 |VCOOORES
525 24 PP1V05 SO g \/ocsus3:3:4 24 2:32 xm(IIIRE?U 8
JLUF % 1849 mA SO, 700 mA M on pAD38 IVCOMEL 7] | VCCSUS3_3_s| P28 AH28 |VCOOOREL1 > PP3V3_S0 50,51 525453 63 63 68 69 72
2 1Y, (VCCME[ 1-16] total) ,_ﬁg_j_xccmzz <Z( xﬁﬁ??? iég 1A ooooRE1 vecaLvoe, A 1 LA e
402 COME: _S_ 4
DLACE NEARCULE00. Y20: 2. S4nM AF43_|voovEs :II vocsus3_3_s| N6 2:2; xooooa;i > VssA_LvDs{_AHBO |
= —NEARS e e oS 3 o e A131 |vocoorers |~ PP1V8_SO_PCH VCCTX_LVDS w
8 s 11| 128 PP1VO5 SO VCCTX_LVDS1| AP43 59 mA
¢——39 VOOMET () | VOCSUS3_3_ HRERBRERL VCCTX_LVDS2|_AP4S
41 |VOOVES VCCSUs3_3_12| 126 3062 mA (VCCl J 1-56] total) AK24 |vCeal 024 VOoTX LVDS3|_AT46
T e = oo v « _PP1V05_SO_PCH VCCAPLL EXP VCCTX_LvDsa|_AT4s
e, O Voo 5 1o tpa 40 mA (if GPIQR7 is low) |_Bi24 |vocapLiexe
Y42 |VCOMEL2 E VCCSUS3_3_16| _H26 212018 1335 3 22 19 3a° PP1V05_S0
. VCCSUS3_3_17| (28 3062 mA AN20 |VCCl C25
P,g';'\,&lj-lt- pGu:; égnggl%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
L €2210 w7 .« PPIVE_SO voosuss 3 2026 aos_fveot o2s PP3V3_SO
164 mA (VCCVRM 1-4] total) |_awa |veovree d VoCcsus3_3_21| E28 AN26 _|VCCl a9 VCC3_3_2| AB34 357 mA 73 80 83 B4 85 67 88 99
I?S\/’ PP1VO5 SO PCH VCCADPLLA VCCSUS3_3_22| E26 AN28 |vCCl B0 vecs 3.3 AB35 4 (VCC3_3[1-14] total) C
= VCCsus3_3_23| 28 BJ26 |voo 081 vces 3 4| Apss |
68 mMA VCCADPLLAL — E _
PLACE N300 192 St = e T TRV
2 _PP1VO5_SO_PCH VCCADPLLB VOCSUS3_3_26|_A28 AT28 |VCCl CB4
69 M %v&mmum 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 R A2 VAT ) PP1V8_S0 cewnmanne
e 847 2802%48%3%7 3 od
A3 voa ce1 veo oss| w23 | 3062 mA (VCC O 1-56] total) PP PP veovrve| aT24 | 164 mA (VOCVRM 1-4] total)
A LT AJ35 |vCal 022 PP5V S5 PCH V5REFSUS v A8 |voa o40 G PP1V0O5_S0 §47580,12 13, 85,37418 20 21 23
1/M§N 2225 mm | L_AHIS Jvea 23 VBREF_SUS|_F24 < 1 nmA SO-S5 BA26 |vool 41 (1 VCCDM 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 £0,58,59,94,99,53,163,00,9.73, Be26_|voo o5
PCH out put, for decoupling only O Vvocs s sl 38 ¢ 357 mA Ak BHBTESTT BX28 |vool 046
- PPVOJT S0 B F’CH DHSPSCSJA&_X - 12_|DCPSST — vcc3_3_9| 138 (VCC3_3[1-14] total) BD26 VOOl 047
) C§22E) PCH out put f or decoupling only § nggfﬂ MEG 2[5)32 xg: gg PP1V8_S0 671216 21 23 24 58 71 72 87
2 PPVOUT S5 PCH_DCPSUS v22_|popsus 311, 136 vocenanot|_amie 156 nA (1.8V)
? 0/1 N_LINE W DIFEQ. 2 Tm O vocs_3 12| P36 BE28 |vcal 050 . )
K .2 mm 3 . .
2 E%\é"' J:Q{QXEQ&WTWS 2 T o 3 13l b6 |voa o6l VCCPNAND2|_AK16 NOTE: Connect to 3.3V if NAND not used
A ) — = S~ VCCPNANDS[_AK20
C2/12U3;0 PP3V3_S0 50,5157 s o 05,00 TR e & vooenano| k1o
= 2 ?83/’ vees 3 14l ams [ 357 mA (VCC3_3[1-14] total) 727 8 5 58 578 9 VCCPNANDS|_AK1S
I %EN PLACE_NEAR=U1800. Y22: 2. 54\MV PP1V( P Vi PLL TA 2 2$$ VOOl 064 ~ VOCPNANDS Z\K/ig
VOCSATAPLL1| 31 mA (if GPIQOR7 is |ow Ve 055 a) VECPNAND? B
= VCCSATAPLL2|_AK1 55,053,035 59, 52.51.50.09 3 PP3V3 S0 S VOOPNANDSL_AMLS
9 ma gy PP3V3 S5 PP1V05_S0 MEEUHBAEE 357 mA (VOC3_3[1-14] total) L_aws |voss a1 % VOCPNANDS_AMLS
TEEmEne 163 mA SO, 65 mA S3-S5 P18 |vocsus3_3_29 BT AT 20 T PP3V3_S0
r L - 72 71 58 24 23 21 16 12 7.6 _PPLVS 87728735%34%37%45 145" 4
(VCCSUS3_3[ 1-32] total ) we |voosuss_3_30 Voo ooL_AR2 g 3062 mA (VCOI ([ 1-56] total) wummeny 8_S0 | voores_3_1| awe 85 mA SO, 22 mA Mon G Erraa e i
W20 |vocsuss_3_31 PP1V8_S0 6712 16 21 23 24 58 71 72 87 164 mA (VCOVRM 1-4] total) VOCVRML VCOME3_3_2| _AM®
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
vi6 |vocs 3 7 5 |<T: vea o1z|_aFz2 1 (IPU | O (I PD) 1.8V Fl oat
VCCl a1 AD19
2|9 U anal aezo 1 (1PY 1 1.5V Fl oat
9 VOOl 015 _AF19 0 X 1. 05V 1.05Vv _—
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
R R Voo ceo-ane
BEPEEEES T T a8 v cpuiar 3 PP1V05_S0 87,09 4209 457 od8 20 21 25
V_CPU_I 2 Ej VCOMEL3[_AA34 1849 mA SO, 700 mA M on
VCCMEL4|_Y34 (VCCME[ 1-16] total)
V(XINE15JL¢Y
VCCMEL6l _AA35 |
R 0 PP3V3_S0 Liveri £y S0 okay A
2 mA SO-S5, ~6 uA &3 a2 |vecrre g é veosusho 130 | 6 M SO, < 1 mA S3-S5 Ao gglg e sonihe b 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 HEREI N IS THE
'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
Current nunbers from | bex Peak EDS Spec Update rev 0.71, doc #386904 (Table 8-3). Pre-Silicon Mbile Estinmates. IV ALL RI GHTS RESERVED
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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:
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RI ETARY PROPERTY OF APPLE COVPUTER, | NC.
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6 5 4 3 2 1

PCH VCCCORE BYPASS

8 7

PCH VCCPNAND BYPASS

PCH VCCRTC BYPASS
2l B PP3va_s5 (PCH RTC 3.3V PWR) (PCH NAND 1.8V/ 3.3V PVR) (PCH 1. 05V CORE PWR)
2 06 70 PP5V_S5 PCH V5REF_SUS Filter & Fol |l owner
P ee—— — 49 a8 a7 a5 a5 g3, 2117 7 o _PP3VA2 H 7 72 71 58 24 21 16 12 7 5 _PPLV8_S0O 21 20 181715 13 12_10.7 5 _PP1VO5__S0O
1 nA SO-S5 , (PCH Reference for 5V Tolerance on USB) . T £ :A Z (;35 ; s oA a0 8
R24q_g2 2 D2400 6 UA G3 PLACE_NEAR=U1800. A12: 2. 54MM PLACE_NEAR=U1800. AK13: 2. 54M\/|Ji C2440 PLACE_NEAR=U1800. AB24: 2. 54MVI
5% NC%Z BATH4DW X- G C24201 1C2421 |1 C2422 Z oA UF C2147('2 1 1 ?2':471
[V 1UE —= 0 AUF —— 0. 1UF 2 %}{ OX, o
STTH T 4 T T
PP5V S5 PCH V5REFSUS ., 0 A A 1 6
— : 1 mA SO- S5 _ = _
C2400 | pLace NeAR2UTS Foa: 2. 5amm PLACE R NBRUBYS. 23t Y s amm L PCH VCCSUSHDA BYPASS PLACE_NEARSULB00. AB24: 2. S4MM | D
D 13{( o — (PCH HD Audi o 3.3V/ 1.5V PWR) =
g PCH VOCSUS3_3 BYPASS St o PPIV3. SO ForH LK L D6Y FYR)
gg( PCH SUSPEND PCl 3.3V PWR) IS :
o = %1% pp3v3 S5 PLACE_NEAR=U1800. L30: 2. 54MM |1 ?8 45 21 2030 37 45 43 12 107 o PP1VO5_SO
1 cozs T
%% ggggggiég PP3V3_S0 PLACE_NEARFUL800. P18: 2. 54MM 1UF PLACE_NEAR=UL800. AF32: 2. 54MM |1 C2475 1 C2476 1C2477
ol 0 PPSV. SO PCH VGREF Filter & Fol | ower ~ T, 8% L e W
1 m (PCH Ref erence for 5V Tol erance on PCl) © 285 = 2%5,\,, %;E 2 R
R2401°> 5 D2400 5 PCH V_CPU_| O BYPASS
5! S L (PCH 1. 1V/ 1. 05V CPU 1/ 0 PVR) .
s ’?SZ BATRADW X- G o Po1v0s. S0 PLACE_NEAR-LIS0. Q931 88 2. somn |
s 163 mA SO / @ PCH USB/ VCCSUS3_3 BYPASS 20 g0 7 g0 sz 107 =
4021 65 m 3-55 (PCH SUSPEND USB 3.3V PWR) |
PP5V_SO0_PCH_V5REF 21 PP3V3 S5 PLACE_NEAR=U1800. AT18: 2. 54M\/| PLACE_NEAR=U1800. AT18: 2. 54MV
R B 1 kb 0L 24! 1 02/145,: 1 | C2/14L}}_’:2
C2401 1| pLace NeaAR2UYE30. Ra9: 2. 5aMM 4 f— f— PCH VCClI O BYPASS
1 L — s ] [PLACE NEAR=ULB00. 23: 2. S4MM g 3 %2’ > %2’ (PCH USB 1.05V PVR)
i ~  PLACE_NEAR=U1800. A26: 2. 54MM C2 26 Cc2427 %05 %05
s O UF —— 0, 1UF s 20,30, 17.35 43 2 30,7 o PP1VO5_SO
2 ;gg 2 ;gg PLACE_NEAR=U1800. AT18: 2. 54MV
= 4 4 = PLACE_NEAR=U1800. V24: 2. 54MM C2480
1 PCH VCCl O BYPASS %5‘/
(PCH DM 1. 05V PWR)
PCH VCCME3_3 BYPASS
5 21 20,39.17 35 33 12 10,7 5. PPLV
C (PCH ME 3.3V PWR) 08%73778%48° 28723 05_S0 v avp = C
$pA TS 1 PRIV SO PLAGE NeAR=L800. AT16: 2. 54 |1 2455 (oo S 105y PYR)
go
PLACE_NEAR=UL800. AVB: 2. 54MV'Ji C2/14U§:0 I é’ﬁé\" 21 20,38 3715 33,32,00.7 5, PPLVO5_SO
o
2 %g PLACE_NEAR=U1800. ABL9: 2. 54Mv|l 12485
2 =
0
1 PCH VCCLAN BYPASS 2 %Eél\/l
- (PCH 1. 05V LAN Core PWR) 402
PCH CORE/ VCC3_3 BYPASS GN\D £
(PCH M SC 3.3V PWR) NO STUFF
PCH VCCI O BYPASS
69 68 63 62 4 52 51 50 4 . 1
A%sdgaggsg;;go;%g;é ;ééz ;; PP3V3_S0 PLACE_NEAR=U1800. AF23: 2. 54M\/|__ C2F460 (PCH PG E 1. 05V PUR)
PLACE_NEAR=U1800. V15: 2. 54MVIJi g:214U§:5 2 gt,g‘é;‘\ﬁ 21 20,30 1715 33 12 107 o PP1VO5_SO —
19
2 ;g\gf < PLACE_NEAR=U1800. AN20: 2. 54MM
4 C2140%('2 1 1 C2491 1 C2492 1 C2493 1 %3':494
PCH VCOME BYPASS e :_ - - — I
= (PCH 1. 05V ME Core PWR) Gxg\gfz %5‘/ %5‘/ %5‘/ 2 -g;\ﬁ,
PCH VCCAPLLEXP Fil ter PCH VCC3_3 BYPASS s 20,10, 47 15,30 12107 5 _PP1VO5_SO °
(PCH PCle PLL PR % 2; gg gg 5 gg ; 7 EB( PCH PCl 3.3V PWR) o0 T o ann s B PLACE_NEAREULB0Q ANRD: 2. azllgg/l 5 SFRACE NEAREULB00. AN2O: 2. 54MM
= PP1VO5_SO_PCH VCCAPLL EXP 357,598, 50.%.%9,%,% 8 _PP3V3_S0 PLACE_NEAR=UL800. ADGS; 2. 54 PLACE_NEAR=UL800. V39: 2. 54MM —NEARSULEDR ENREAR=BTBDD. Anzo: 2. 5amm =
RECRVY DYHEG: OM T W C2311 not in DG or ORB C2465 C24661 C24671 1C2468 469
=T BUACE_NEAR=U1800. BJ24: 2. 54MM C2F413 PLACE_NEAR=U1800. J38: 2. 54w |1 C2/14U§:6 % % 0/ _: = 1&5"; - 1&5";
o X5R- %A X5R- X5R- 2 S%EEM 2 S%EEM
B g1 3 | L il ]
PLACE_NEAR=U1800. AD38: 2. 54MM
= = PLACE_NEAR=U1800. V39: 2. 54MM =
PCH VCCFDI PLL Fil ter PCH VCC3_3 BYPASS PLACE_NEARSLILB00. ADBS: 2. 54MM
(PCH FDI PLL PWR) o5 57 55 o4 85 80 7 32 Sg( PCH SATA 3.3V PWR)
» PP1VO5_S0 PCH VOCAPLL FDI 47,8,42,49,37,%4,50,% % 2 PP3V3_S0
NECK W DT = WF: C2413 not in DG or CRB
Vace. NEAR-UlBOO BJ18: 2. 54Mv |1 15 PLACE_NEAR=U1800. AD13: 2. 54w |1 C2437

N
sgpee
N
gum
NI<S,
C
M

PCH VCCSATAPLL Fil ter PCH VCC3_3 BYPASS
(PCH SATA PLL PWR) (PCH PCl e/ DM 3.3V PWR)

- PP1VO5 SO PCH VOCAPLL SATA BB: C2417 removed from BG 5.4 H PP3VS SO
K '\D STUFF 58 54 52 51 50 B Ag 2
VOLTAGEST °5¥LACE NEAR=UL800. AKL: 2. 54MM 417 PLACE_NEAR=UL800. AN35: 2. 54M\/|Ji g214U§:8

pggw 3

PCH VCCACLK Fil ter PCH VCC3_3 BYPASS
(PCH M sc PLL PWR) (PCH CLK/ HVCMOS 3. 3V PWR)

85 84 83 80 73 SYNC MASTER=K1/7 REF SYNC DATE=06/15/200

T

BE PCH Non- GFX Decoupl i ng

7.
4
2
5

- PPLVO5 SO _PCH VCCA CLK BE: C2419 renoved from Dc

_— '\D STUFF 58 54 52 51
AGEST 08k NEAR=UL80O. APS1: 2. 54MM |1 9}3419 PLACE_NEAR=U1800. AB34: 2. 54M\/|Ji C2/14U§:9 '
%g;vw - i’gg CS Appl e I nc. <SCH_NUM-| D
(<] <E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
THE LNECRVATL ON CONTAI NED HEREIN | S THE

.||—N|

Rl ETARY PROPERTY_OF APPL| wVPUT I NC.
HE POBLOSIR AGRERS TO THE FOLLON NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 24 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

doc #386904 (Table 8-3). Pre-Silicon Mbile Estinmates.
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=) 4

7 6
GFX (CPU VCCAXG) DECOUPLI NG

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

PLACEMENT_NOTE ( C2500- C2506) :
PPV E SO_GEX lPI ace on bottom side of U1000.

69 49 13 7 6

O,
N
=
T
|
I
DHONN),
prsaleN]
e
S
|
I
GIIND,
=N
<C
S
)|
A

PLACEMENT_NOTE ( C2524- C2539) :
lPI ace on bottom si de of U1000.
1 C2524 1C|3|§25 1C5'§26 1C$'§27 1C$'§28 1C$'§29 1Cl3'§30 1C2'§31 1C$'§32 1Cl3'§33 __1C2'§34 __1C2'§35__1C2'§36 __1C2'§37 __1C2F538 Jicg'§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):
lPI ace on bottom side of U1000.

PPVCORE_SO0_CPU_VCAP2

o |
1C2510 [1C2511 [1C2512 [1C2513 J1C2514
1;ﬁ§ -l -l 2 %5 1;ﬁ§
é C

Desi gn reconmendations from Cal pella Small Form Factor Design Guide Rev 1.5 (doc #407364) table 2-34 and Calpella Small Form F actor Schematic Check List Rev 1.1 (doc #395914) table 3.26.
PCH VCCADAC Fil ter

PLACE_NEAR=U1800. AE50: 2. 54MM
(PCH DAC PLL PWR)

L2550
63,08.53,62,58 54,57 51 50 20_PP3V3_ S0 R2g50 180- OHM 1. 5A PP3V3 SO _PCH VCCA_DAC 2
TREDNELEY 60 m 1 PP3V3 SO PCH_VCCA DAC F LYY YLz, NECK W DTHE0. 2 69 mA
% : 69 mA 0603 FEESSY
isw  VolTAGESS'SV C25501 1C25 1 1 C2552 PLACE NEAR=U1800. AE50: 2. 54MV
402 TouE - L g 1UF~ L g7 01UF
20% — 10% — 209%
WTTH T
% % -
PLACE_NEAR=U1800. AE50: 2. 54MM
PLACE_NEAR=UL800. AE50: 2. 54MVLL.

PCH VCCADPLLA Fil ter
(PCH DPLLA PWR)

-360HM  pp1v0o5 SO PCH VCCADPLLA 2

2120 38 37 15 33 32 30 1.0 PPLVO5_SO R256O
BEBREL 0
137 mA N PP1VO5 SO PCH VCCADPLLA F 1 m [UNRERR-WBIES: S ™ 68 ma
1“/510/“ng VN REER WETFES: 35% 68 M 0603 VﬂJ’%%EF“"
AGESL. DSV C2561 PLACE_NEAR=U1800. BB51: 2. 54MM

Vaos"
220UF
20%
POLY- %ARF\I{ 2
CASE- B2- SML 402

PCH VCCADPLLB Fil ter
(PCH DPLLB PWR)
- 360-M PP1V05 S0_PCH VCCADPLLB ”
W 69 M
it aiy

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

1,
UF
2202L6|5n 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. 54MVI
L2570 (PCH LVDS TX PVR)
o7 72 71 50 29 21 10 12 7 o _PPLV8_SO I W PP1V8 SO PCH VCCTX_LVDS "
59 mA 1 2 o N DTH=0. 2 59 mA
0805 NeERT V80
C25701 1 C2572 PLACE_NEAR=U1800. AP43: 2. 54MM
SYNC DATE=06/ 15/ 200 A

1UF gg/o 1UF
SYNC NVASTER=K1/ REF

™ CPU PCH GFX Decoupl i ng

PLACE_NEAR=U1800. AP43: 2. 54MM

PLACE_NEAR=U1800. AP43: 2. 54 "
d} Appl e Inc. <SCH_NUM~] D

Desi gn recomendati ons from Cal pel |l a Design CGuide Rev 1.5 (doc #398905) Section 3.25.3 tables 161 and 162 S <E4LABEL>
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Cal pell a Processor m ni XDP

2120 18 17 15 13 12 10 7 ¢ _PPL1VO5_S0O

od74°76%48%28%% S
XDP_CPU_BPM CRI TI CAL XDP
RP2600 oM T 1R2615
o1 10 XDP_BPM L<0> 1 8 32600
o1 10 XDP_BPM L<1> 2 0 7 LTH- 030- 01- G- D- NOPEGS 1/16W
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 10¢gry—XDP_PREQ L OBSEN_AQ =10 01> omp OBSFN 0 CPU_CFG<8> ame o
XDP. C%UO_](EFG o1 10 y—XDP_PRDY_ L OBSFN A1 =100l o OBSEN C1 CPU_CFG<9> ame
8 7
RP2 0 O
oo CPU_CFG<12> 4 s XDP_OBSDATA_A<0> CBSDATA_AQ =100l oo OBSDATA (0 CPU_CFG<0> ame
oo CPU CFG<13> 3 0 5 XDP_OBSDATA A<1> OBSDATA_Al -2 11 ot OBSDATA_C1 CPU CFG<1> o0
m 206 — G 0 O G = Jan]
oo mmy_CPU CFG<14> 2| 344 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> OBSDATA_A3 210 01 o= OBSDATA_C3 CPU_CFG<3> ame o
PLACEMENT_NOTE=PIl ace R2501 close to R2500 to nininm ze stubs. = 0 i 19 T v =
oo rmy—CPU_CFG<17> OBSEN_BO =210 02 oup OBSEN DO CPU CFG<10> ame
oo ry—CPU_CFG<16> OBSFN B1 2110 012 o=t OBSEN D1 CPU CFG<11> ams =
26 25
0 O
o1 10 y—XDP_BPM L<4> OBSDATA_BQ =210 0 oup OBSDATA_DO CPU_CFG<4> ams =
o1 10 [y XDP_BPM L<5> OBSDATA_B1 =10 022 oup OBSDATA_D1 CPU_CFG<5> ame
32 31
0 O
XDP o1 10 Ey—XDP_BPM L <6> OBSDATA_B2 =10 012 omt OBSDATA_D2 CPU_CFG<6> ame =
011 XDP_BPM L<7> OBSDATA_B3 PEPGEL 35 ot OBSDATA_D3 CPU_CFG<7> o
R2610 T = e [0 ** = o
o1 20 10 ry—CPU_PWRGD 1 AAA 2 XDP_PWRGD PWRGD HOOKO >0 10010 o= L TPCI K/ HOOK4 ESB_CLKI33M I TP P oo XOP
2% a5 25 15 ¢oomp—PM _PWRBTN L HOOK1. DG DI S L TPCL K#/ HOOKS FSB CLK133M I TP N ey =
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 >C(5P60 1
1 1
TA TDI Rzggo XDP TDI 0. 1}"0:/“—— 516S0852 p— 9-%1UF PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI TI CAL BOV GPTI ON
w0 @—1TAG CPU LANAZ 2 o 1% ~ 10y
> o 3B 3B 51650852 | 1 | CONN, PLUG B2B, 60P, 0. 5MV NOPEG) 32600 CRITI CAL XDP_CONN_CPU
XDP_TDO 5 o J_
0
JTAG GVCH TDI 1 2
o NORVE BT B0 N O e 4
xoP_ 8XDP_GVCH -, 5, EHPR I PRS0
Rzggz NE-LF CRI Tl CAL
0 I JTAG GVCH TDO AN XDP_CONN_PCH
o 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
0 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
0 O
PCH OC2# 1 TN 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> (BS‘FN:BI o=—2210 012 omp CBS‘FN:DI TP_XDPPCH OBSFN D<1>
25 26
0 O
PCH OCA# 1 T 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
0 O
PCH OC6# 1 10 rmy—PCH_GPIL 010 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
o7 72 45 21 EEp—ALL_SYS_PWRGD PWRGDY HOOKO - g g 9O g LTPCL K/ HOOK4 TP_XDPPCH_HOOK4
45 25 18 _PM_PWRBTN L HOOK1. > o 02 g L TPCL K#/ HOOKS TP_XDPPCH HOOK5
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 - LA DORrou B 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
59 60
S XDP_PRESENT# SYNC VASTER=K1/ REF SYNC _DATE=06/ 15/ 200
e
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L27OO PLA( NO VI A
R o PPOVS SO FERR- 120- OHM 1. 5A %%&R“%%%rfﬁc? NEAR—LQ;OXCE 2 PLACE_NEAR=UZE0R 2B 2700. 20: 2 mm
A 83828 30388 HE |_ 1 2 PP3V3 SO CK505 E ) EAREU2700. 17: 2 rm
0402 N@C\A&Dﬂ-t:g 3
C2700 1 C2705 |1 C2 06 1 C2707 |1 C2708 [1C2709
10UF — -0 1UF -0 L0 1UF g 1UF L0 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 NERREAR 2% 0. T8 o A
L | 1 2 PP1VO5 SO CK505 F . PLACE”| NEAREU2700. 18: 2 mnm
0402 M NERERR-W BYFES: 5 m
VOLTAGEST. 05V 10 1 1 C2715 C2716
10UF —0.
20% -T— 1 /n 1
6, SV 2—|7 2 16V —F 18V
X5R X5R
603 402 402
D -
PLACE NEAR=Y2730.1:2 nmno Vi A~ 14, 31818 piace NEAR=Y2730.2:2 nm NO_VI A EE| o = & |5 ';'gzrg :EEEQEI\S/H’ZJI gc:_isl ngglugii ']_OgiM"_s‘ BgRsP\ARGD rising edge.
ur °c N I Re Al other output frelquenci es are fixed.
2zl "t | ograt TR
53%2 - o §| é S 888 ¢LPR 2 K14P3M REECLK - PCH REFCLK 14. 31818Mz
CERM CERM
2 402 CRI TI CAL usB| 8 TP B Unused 48Miz
X + + SLl{% ?706 cPLO* |22 FSB_CLK133M PCH N e
R271%0K CK505_CLKIAPSM XIN o 28 |n cPuol 22 _.' FSB_CLK133M PCH P m@ - > PCH BCLK 133Mz
1718 BYPASS=U2790: : 5 mm CK505_CLK14PSM X 2L xauT CPUL* TP_CK505_CPULN
itz 2790 05 63 48 47 12 32 30 28 28 3 SMBUS_PCH CLK 2 |sak w2 TP_CK505_CPULP > Unused BCLK 133MHz
‘ gLé%ZZZ L 18 7apereocies o0 05 40 47 52 52 30 20 75 3 SNMBUS_PCH_DATA 1_|spATA SRC1*jpls g  POIE CLKIOOM PCH N gom s
CERy 27904 CK505 CKPWRGD 250K SRCL PCl E_ CLK100M PCH P 17 93 > PCH DM / PCl e 100MHz
CPU WP_CLK_EN L 2 27 EN L . SRO0* / SATA* PCH CLK100M SATA N 17 93
3 " i Sroo/ SATAl 1 PCH_CLK100M SATA_P i > PCH SATA 100MHz
No internal pull. CK505 CLK27M
Must be strapped appropriately 2TMNSS 6 g RO00 RV - R
or connected to |ogic for 27Mss| 7 g TP CK505_CLK27M SS GPU 27MHz O ocks (Singl e- Ended)
= Muxed Graphics inplenentations. DOT96* had PCH CLK96M DOT N :
g % 5 o DOT96, PCH CLK96M DOT_P 1709 > PCH USB O ock 96MHz
(I)l (I)l (I)l | |
88 488 mm
:1 g 194 =
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PCH RTC Cryst al

R2810
1 m—PCH_CLK32K_RTCX2 o LN 2 PCH CLK32K RTCX2_R
5%

R28 1t M:-lg}@’ CRITI CAL 2%

i)
M Y2810 L =« nNC
Nfclé/z 32 73\%:’@,\@ 8

:I'
v om—PCH_CLK32K_RTCX1 .

PCH 25MHz Cryst al

R28 5
O 2 PCH CLK25M XTALOUT R

v D PCH ClL K25M XTALOUT

MZ g CRI Tl CAL { SR
Y2

v o PCH CLK25M XTALI N

o
ISy
<S
1l
T

BCVb764_CLK25M XTALO R

95 37

CRITI CAL 20

Y2820 <
sﬁé;ggosw‘ﬁf@% 821

55 37 T} BCV6764_CLK25M XTALI

U
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<
1l
M

Et her net WAKE# | sol ati on

PP3V3_ENET 67377
‘R2830
10K
SSNBKlsFll:m_ % o
SOD- VESM HF M- LF
* 2402

33 18 6

PCH SO PWRGED

a5 31%%:°%:%%0"3 2671,% 87_PP3V3_S5
©35° 345335%15’%05%;?552‘%759 #_PP3V3_S0

EE R E R e ’]
R2850* 1C2850
10K o UF
5%
1/ 16W 2 }5\,,
Va5, 402

o 1 45 2 > ALL_SYS _PWRGD

SC70- HF
ngbl U2850+ PM _PCH PWRGD 18
o D CPUI WP_PGOOD 1 2 CPUI MWP_PGOOD R 2

40

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

R2881 — LPCPLUS RESET L P
33 - o
1o a1 27 10 pPLT RESET L 1 2 | PCPLUS RESET L o2t ar oo
(D ARE BASE=TRUE AN MAKE “BASESTROES —— &
178w
os" R23%83
LAAAZ—SMC LRESET L o
5%
178w
R2§82 os"
1 2 ENET_RESET L -
’\/S}é\, oD
i R2888
1,\/2/\,2 AP_RESET L o
56
R2871  MbF
120, 2 PCA9557D RESET_L o -
gAY
51@}4\/ XDP
o5 R21§<89
1%2 XDPPCH PLTRST L oD =
178w
R2§87 os"
1 2 RESET_L 27 87
N
_12'\4\/ = GMUX RESET_L oo 27 o7
41
R2§93
LA 2—BKLT PLT RST L o
5%
178w
hob"
— PLT_RESET L QD 10 27 51 w0
Series Ris R4283
$355,63,5%,59,54,52,51,%9 #2_PP3V3_S0
TEE RNy Buf f er ed
1 R2§84
] LA/ 2Z—SDCARD PLT RST L oD -
5%
1, 1§\£v
28801 0
810 L — PLT_RST BUF L @ o
c%g;fz—r VTT vol tage divider on CPU page
PLACE_NEAR=U1800. N52 R228225
o 10 oy LPC_CLK33M SMC R - - 1%2 LPC CLK33M SMC Qo 5 o
16)
WEY  Rogoe
. 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’
2 10 > LPC_CLK33M GVUX Rz 1 — LPC OLK33M GMUX R 1A%% 2 LPC CLK33M GMUX an =
— B 5%

8
Nﬁg&w R2829
2

4
PLACE_NEAR=U1800

0 r—PCH _CLK33M PCl QUT

PLACE_NEAR=U2700. 6

27 26 (TR CK505_CLK27M 2726 — CK505 CLK27M 1 2
— MAKE_BASE=TRUE

PCH Reset

oAt & PPIVE_SO

But t on

'R2895
10K
xop 3 g
R2896 |
51 25 10 [T XDP_DBRESET L 1, ,\O,\ 2 PM SYSRST_L Va:n SRS
5%
16
ok
oM T
R2897

~

?oﬁ"lsw
SR
2

S| LK_PART=SYS RESET

o4 oD 70 80 %8
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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)

Power aliases required by this page:
1 C2910 [t C2911 (1 C2912 |1 C2913 |1 C2914 |1 C2915 |1 C2916 [+ C2917 |1 C2918 |+ C2919 |1 C2920 |[+C2921 |2 C219'2:2 E C219'2:3
T T, TR T TR TR TH T TR TE TR TR ha T
- =PPSPD_SO_MEMA (2.5 - 3.3V) 2 CERm 2 CERm 2 CERm 2 CERMm 2 CERm 2 CERM 2 CERm CERM CERM 2 CERMm CERM 2 CERMm 2 CERm 2 CERMm
402 402 402 402 402 402 402 402 402 402 402 402 402
Signal aliases required by this page: 1 ?OZL%:OO 1 ?OZL%:O]_
P O P
2 X5R 2 X5R
BOM options provided by this page: 603 603 +» PPOV75_S3_MEM VREFDO A =
‘l‘ t C2930 1 C2931
—— 2. 2uF —— 0. 1UF
— 20% —— 20%
, 63V , 1oV
CERM Cerv
402-LF 402
'I—- 1 SVREFDG V55
— S| vss DA =MEM A DO<4> ao
52 11 [TRy—MEM A CKE<O> O CRED TRETG| 4 MEM A CKE<1> amn 20(Bry—=MEM A DO<0> 515D CRI TI caL P®o =MEM A DO<5> o
o VPD VDD | 76 9By =MEM A DO<1> 7150 vsso
‘ NC Al5o | 78 MEM A A<15> 12 9 vss N MEM A DG5S N<O> 1120 92
NC! O (e < O J 2900'3®0 (e D
52 1 E>—MEM A BA<2> 915BA2 FERrrTHB Aldg] 80 MEM A A<14> ame = 02 20 11 Ty MEM A DVKO> 1115w DQS0 MEM A DQS P<0> o
o VoD ©g VDol 82 131 5vss FRT-THE yssg
3]
02 11 > MEM A A<12> o Al2/ BC ! n A1 84 MEM A A<11> am e 29 By =MEM A DO<2> 15 1 5 o M DB =MEM A DQ<6> ao
02 11 (TR MEM A A<9> 0 A9 Ao 86 MEM A A<7> am e 2B =MEM A DQ<3> 17 o DB Y 5 DY o =MEM A DO<7> >
o VoD o VDD | 88 19 | 5 vss §H VSS o
92 1 T MEM A A<8> 0 A8 d s | 90 MVEM A_A<6> am o 20 By =NEM A DO<8> 21| 5 b8 DQL2G =MEM A_DQ<12> o>
o 11 [Ty MEM A A<5> 05 § g gl 92 MVEM A A<4> amu 20CEry— =MEM A DO<0> 23 [ b § g DQL3G =MEM A DO<13> oo
o VPD J VDR 94 25 o Vss s VSS i
02 11 (TR MEM A A<3> o A3 g ro 96 MEM A A<2> am e e 2B =MEM A DQS N<1> 27 o DRs1* 8@, DML =MEM A DMk1> am =
02 11 [T MEM A A<1> Al , A0 98 MEM A A<0> am = o2 2 CBD =MEM A DQS P<1> 29 DGS1 )] RESET* MEM RESET L am o o
8 VDD vmg 100 31 g vss ’ vssg
02 11 [TR> MEM A CLK P<0> 0 CKo CKlg 102 MEM A CLK P<1> am e 2B =MEM A DQ<10> 33 o DQLO E DQL4 =MEM A DQ<14> ao >
o2 11 [TR> MEM A CLK N<O> o CKo* CK1* 104 MEM A CLK N<1> Yan EHED 2By =MEM A DQ<11> 35 o DAL1 DQL5 =MEM A DQ<15> D >
o VoD VDD | 106 3715 vss VSS o
02 11 (TR MEM 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> &
02 11 (TR MEM A BA<O> o BAO RAS* & 110 MEM A RAS L am e 29 B =MVEM A DO<17> 41 o DQL7 D@10 =MEM A DQ<21> &
o VPD VDD | 112 43 | 5 vss VSS i
o2 1 [T MEM A VE L o VE* S0* & 114 MEM A CS L<0> am e e 29 B =MEM A DQS N<2> 45 o DQs2* DMV2 Gy =MEM A DiVk2> am =
52 11 (TR MEM A CAS L o CAS* aoTo 116 MEM A ODT<0> Yan RO 2 =MEM A DQS P<2> a7 o Das2 VSS i
o VDD VDD | 118 49 | 5 vss DR2¢ =MEM A DQ<22> ao
92 11 MEM A A<13> AL3 ooT1 120 MEM A ODT<1> 11 92 20 =MVEM A DO<18> 51 8 3 =MVEM A DQ<23> 20
™ 0 O < <D o bat DQ23g o
o 1 [Ty MEMA CS L<1> o S1* N(:O__lggl\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 >
TEST VREF 126 20 =MEM A DQ<24> 57 DR4 DR9 =MEM A DQ<29> 20
NC; O D> °] o o
o Vss vssqo | 128 29¢Bry— =MEM A DO<25> 59 | § bes Vss o
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 65 5 vss Vss &
29 (Br>—=MEM A DGS Ned> o DQsa* DMA (5, 136 =MEM A DMk4> am e 29 CBry—=MEM A DO<26> 67 o D@6 DQBOG =MEM A DQ<30> &
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 DQB8 | 140 =MEM A DQ<38> ao 7115 vss VSS o
22 B> =MEM A DQ<34> o DB4 DQBYQ, 142 =MEM A DQ<39> a> » REY
2 B> =MEM A DQ<35> o DB5 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> &
25 By =MEM A DO<41> o DAL VsS o| 150
o Vss DQS5* o 152 =MEM A DQS N<5> be:m
29 [Ty—=MEM A _DVES> o DVB DRSS} 154 =MEM A DOS P<5> _ cmmy 20 1
o Vss vss o | 156 =
22 B> =MEM A DQ<42> o D12 D46, 158 =MEM A DQ<46> &
20 @y =MEM A DO<43> D3 DU7 | 160 =MEM A DQ<47> &
8 vss VSS o | 162
22 B> =MEM A DQ<48> o D18 DB20, 164 =MEM A DQ<52> &
20 @y =MEM A DO<49> o D49 DQB3 | 166 =MEM A DO<53> D »
o Vss VSS | 168
20 By =MEM A DQ5 N<6> o DQs6* DVB | 170 =MEM A DVK6> am 2
20 By =MEM A DQS P<6> o DAs6 vsso ] 172
o Vss DBA | 174 =MEM A DQ<54> ao
22 B> =MEM A DQ<50> o DBO DXB50 176 =MEM A DQ<55> D > PPOV75 S3 MEM VREFCA A 32
29Br>—=MEM A_DO<51> o DGB1 VSSo| L78
o Vss DO 180 =MEM A DQ<60> &
2By =MEM A DO<56> o D6 DQB1o | 182 =MEM A DO<61> ao > 1 C2935 + C2936
2By =MEM A DO<57> o D7 Vss o | 184 R LS
o vss bas7+ 3 |_186 SMEM A DOS N<T> (a0 2 G 2 cerm
2 D =MEM A DMVK7> DMV DQS7 188 =MEM A DQS P<7> ED » 402-LF 402
8 vss vssg 190
20 By SMEM A DO<58> o DB8 DQe2g | 192 =MVEM A DO<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 VIT VITo 204 PPOV75 SO DDRVTT 6730 31 67
1 1
' R2940 R2941 I
- (2:-22%‘;0 E E 516- 0229
—T— 20% Tiew ew N SYNC VASTER=MASTER SYNC DATE=NMASTEH
2 & M- LF M- LF SPD ADDR=0xAO0( WWR) / 0xA1( RD) ——

402-LF

, 402

DDR3 SO- DI MM Connect or

A

d} 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->DINMBD(§O
22w MEMA DB N<O> - - = NMEM A DS N<O> .izzoeszsozon MEMB DOS N<O> o0 - — 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
o M@?ﬁﬂﬁ — A DO<7> ., o MEM B DQ<7> VAREBASESTROE —  =MVEM B DOQ<7> 4
wu MEMA DO6> TR — A DO<6> 1 MEM B_DQ<6> VARE_BASESTROE — B DQ<6>
su MEMA DOS>  TREFEETRE — A_DO<1> 2 o u MEM B_DO<5> WARE_BASESTROE — B_DQ<2> w0
o M—D(ngmﬂ&t — A_DQ<0> 2 w2 n MEM B _DO<4> WRRE_BASESTROE — B DO<4> w©
o MEM A DO<3>  WREBOETRE — ADQ2> . o MEM B DO<3>  WREFSETRE — B_DO<3> .
su MEMA DO2> ~ VHEFEETRE — A DQ<3> o o MEM B_DQ<2> _BASESTROE — B DQ<1>
o2 u MEM A DQ<1> _BASESTRUE — A_DQ<5> 2o 1. MEM B_DO<1> VARE_BASESTRUE— B_DOQ<5> w0
s MEMA DO0>  FEEPEE R — ADQ<4> o 1 MEM B_DO<0> e = B DO<0>
CPUCHANNELAD@l->DINMAD(§l CPUCHANNELBD@l->DINMBD(§l
0z 11 MLMM_ = A DS _N<1> 02 11 MLMM_ — =MEM B DOS N<1> .,
w2 1n MEM A DQS _P<1> Al DOS P<1> ,, 1 MEM B DOS P<1> STRE — —MEM B DQS _P<1>
o n MEM A _DME1> _BASESTROE — Divk1> 2 o u» MEM B DMc1> —BASESTROE. —  —MEM B_DK1> 30
oz 1 MEM A DO<15> VARE_BASESTROE — DO<11> w2 n MEM B _DO<15> VR BASESTRUE —  —MVEM B DQ<15> .,
1. MEM A_DQ<14> - BASESTRUE — DO<10> . w1 MEM B _DQ<14>  VREBASEETRE — —)\FM B DQ<14>
su MEMA DOc13>  PHEFEETTRE — DO<8> 2 « u MEM B_DO<13> BASEETRE. —  —MEM B_DQ<13>
o 2 MEM A_DQ<12> _BASESTRUE — DQ<9> 20 w1 MEM B DO<12>  WREBASESTRE = —\FM B DQ<8> w0
oo n MEMLA_DO<11> _BASESTROE — DO<15> . o M B 11> VAKE BASESTROE — M B 11> .
»u MEM A DO<10>  PHEFEETRE — DQ<14> o 1: MEM B DO<10> _BASES — =MEM B DQ<10>
0 1 MEM A_DQ<9> EASETROE = DO<13> . o2 1 MEM B_DQ<9> WRKE BASESTROE = —VEM B_DOQ<12> .
o 1 MEM A DO<8> “TRE — DO<12> o u MEM B_DO<8> m=u$ — =MEM B DO<9>
CPUCHANNELAI)(_SZ-> D|NMAD(§2 CPU CHANNEL B DQS 2 -> DIMM B DS 2
e 1n MEM A DOS N<2> — DOS_N<2> w1 MEM B DQOS N<2> — =MEM B DQS N<2> ,,
s MEMA DOS P<2> oo alli— DOS_P<2> 1 MEM B_DOS_P<2> BASESTRE —  _\VEM B_DOS_P<2> .,
o u MEM A DM<2> =TROE — DiVk2> 2 » u MEM B _DM&2> —BASESTRUE. —  —MEM B_DMVK2> 30
w1 MEM A DQ<23>  MKE BASESTROE — DO<23> . o n MEM B DO<23>  VWEBASEETRUE = _\EM B DQ<23> .,
v MEM A _DO<22> _BASESTROE — DO<19> . o2 1. MEM B 22>  MKEBASERTROE — M B 18> .
o Mmﬂw = DO<20> o » MEM B_DQ<21> _BASE= — =MEM B_DQ<20>
su MEM A DO<20> PRI — DO<22> . o MEM B DQ<20>  WRRE BASESTROE — w0
o MEMA DQ<19>  FRE-DEETRE — DO<21> . o MEM B DO<19>  WREFSETRE — w
oo 11 MEM A 18> _BASE= = DO<18> 2 1n MEM B_DO<18> _BASE= = "
o« u MEM A DQ<17> BASESTREE — DO<17> ., wu MEM B DO<17>  WARE BASETROE = w
o u MEM A DQ<16> _EASETRE — DO<16> ., 2 u MEM B 16> TS — w
CPUCHANNELAI)(_S\?->DINMAD(§3 CPU CHANNEL B DQS 3 -> DIMM B DS 3
e 1n MEM A DQS N<3> — =MEM A D5 _N<3> ,, w1 MEM B DQS N<3> — =NEM B_DOS_N<3> ,,
02 11 MEM A P<3> - f”‘“t: M A P<3> . . 11 MEM B P<3> | f”‘“t: M B P<3> 4
o 11 MEM_A_DME3> _BASES — -MEM A DMk3> 1 MEM B_DM3> _BASE= — =MEM B_DM<3>
= 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> 2 n MEM_B_DQ<30> _BASE= — =MEM B_DQ<26>
o 2 MEM A_DQ<29> BASES — =MEM A DQ<25> _,, o2 1» MEM B_DO<29> _BASE= — =MEM B_DO<24>
e 1 MEM A _DQ<28> —PSETTRE. — —VEM A _DQ<24> 2w MEM B_DQ<28> WREBASESTRUE —  —MEM B DQ<30> 40
w2 u MEM A_DQ<27> BASESTROE —  —_MVEM A DO<31> 5, w1 MEM B DQ<27>  MREBASESTRE = _\VEM B _DO<28> .,
o u MEM A _DQ<26> _BASESTRUE — DQ<30> « u MEM B DQ<26> —BASESTRUE — DQ<29>
o 1 MEM_A_DO<25> _BASESTRUE — DO<28> . o s MEM B_DOQ<25>  MWE PASESTRUE — DO<31> .,
o u MEM A_DQ<24> a ='$ = DO<29> w2 u MEM B 24>  WAREBASES 'x = DQ<25> .,
CPU CHANNEL A DQS 4 -> D|NMAD(§4 CPU CHANNEL B DQS 4 -> DS 4
”“MLMM = A_DQS_N<4> 11 MEM B_DQS_N<4> — =MEM B_DQS N<4>
w u MEM A_DQS_P<4> STRE — —NEM A _DQS_P<4> ,, oo 1n MEM B_DQS_P<4> VREBASEETRE — _\FM B DQS P<4> 4
s MEMA DiVed>  THEPEETTRE = SNEM A Divkd> 2 o« u MEM B_DVK4> N T — =MEM B Divkd> w0
= MEM A DO<39>  WREPSETRE — DO<33> ., = u MEM B_DO<30> RSE=TROE——= “
o MEM A DQ<38>  FRE-DEETRE — DO<39> . o MEM B DO<38>  WREFOETRE — =MEM B DO<38>
02 29 20 11 %TM — MEM A DQ<37> 11 20 20 92 02 30 20 1 MEM_B_DO<37> _BASEETRE. —  VEM B_DQ<37> 1120 20 02
= MEMA DO<36>  THTEE T — =MEM A DO<38> o wu MEM B DO<36>  WAREBASEETROE "= MVEM B DO<32> o
o » MEM A_DQ<35> BASESTRE —  —VEM A_DQ<35> ., e 1n MEM B DQ<35> _ WKEBASEETRE — —\VEM B DQ<33> _,,
o2 11 MEM A _DQ<34> _PASEETRE. —  —MEM A DQ<34> 0211 MEM B DQ<34> _BASEETRE. —  —-MEM B_DO<39> o,
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@S->DINMAD(§5 CPU CHANNEL B DQS 5 -> DIMV B DQS 5
o 1 Mm — =MEM A DQS N<5> 4 o 1 MMM — =MEM B DS N<5>
o M A P<5> _BRSETTRIE — M A P<5> 4 22 MEM B P<5> _BASESTROE — M B P<5> 4,
v MEM A _DMWEB> = — =-MEM A DMk5> e o2 12 MEM B_DMK5> _BASE= — =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,
o 1n MEM_A_DQ<46> BASETRE —  —VEM A DO<42> ., w1 MEM B DQ<46>  WAKEBASEETROE "= MEM B DO<43> o
o 1 MWEM-TM — =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>
s MEM A DO<43> — VRCWOETRE = SMEM A DO<A7> . o MEM B DO<43>  WREFOETRE — —MEM B DO46>
w11 MEM A _DQ<42> —BASESTRE. = —MEM A DQ<46> ., w11 MEM B_DQ<42> BASEETRUE. — —MEM B DOQ<42>
o 1n MEM A_DQ<41> BASEETRE —  _VEM A_DQ<40> 5 w1 MEM B _DQ<41>  WREBASEETRE — —\FM B DQ<44> o,
" M_D(&ngﬂﬁ — =MEM A DQ<41> ., o2 11 MEM B_DQ<40> = =TRUE — =MEM B_DQ<40>
CPUCHANNELAD@6->DINMAD(§6 CPUCHANNELBD(§6->DINMBD(§6
gznwmm — M A _DQS_N<6> 4 gznwmm — M B_DQS_N<6> s,
22 MEM A DOB P<6> Wr—rrom B — NEMA DOS_P<6> w2 MEM B DOB P<6> oo B — B _DOS_P<6> 5,
w11 MEM A_DMK6> —BASESTRE. — —MEM A _DVK6> 2 w211 MEM B_DMK6> _BASESTRUE — B_DMk6> 0
@ MEM A DQ<B5>  WRREBASETROE =  —\EM A _DQ<49> ., o MEM B DQ<55>  WARE BASE-TROE = B DQ<50> o
o MWE:M-'M — =MEM A _DO<50> ., s MEM B DO54>  WREFSETRE — B DO<55> .,
« u MEM A DO<53> _PASEETRE. = —MEM A_DQ<54> « n MEM B DO<53> _BASESTROE. — B DO<54>
02 11 MEM A _DO<52> —OASETTRE — =MEM A DQ<53> 4, @ MEM B DQ<52>  WARE BASE-TROE = B DQ<53> o
w u MEM A DQ<51> _BASEETRE —  —MVEM A _DO<55> w1 MEM B DQ<51>  WAKE BASETROE — B DO<49> .,
= MEM A DO<50>  TRE-PEETRE = SMEM A DO<51> o1 MEM B DO<50>  WARE BASESTROE = B DO<51> .,
o 1. MEM_A_DQ<49> BASESTRE. —  —VEM A_DQ<48> ., oo 1n MEM B_DQ<49>  VAKEBASESTROE — B DQ<48>
e 1 MEM A DOQ<48> BASEETRE. —  —MEM A _DO<52> w2 n MEM B DOQ<48> =TRUE — B DQ<52>
CPUCHANNELAD@?->DINMAD(§7 CPUCHANNELBD@?->DINMBD(§7
s MEMA DOS N<7> 0 - — M A_DOS_N<7> e 1n MEM B DQS N<7> — M B DQS N<7>
- M\MWE_M”M =—=\VemA DQS_P<7> ., = MEM B DOS_P<7> WREFSETRE — B_DOS_P<7> .,
v 1. NEM_A_DVE7> TRE — -MEM A DMK7> 2 o2 1 MEM B_DVK7> _BASESTRUE. — B_DMk7> % SYNC. VAGT ER=VAGT ER SYNC DATE=NASTEH
o u NEM A 63> WKE BASESTRUE —  —MVEM A_DQ<62> w1 MEM B_DO<63> MW BASESTRUE — B _DO<63> ., uminz n
v MEM A DO<62>  WREBASETRE = _\EM A _DO<63> ., »w NEM B_DO<62>  MRREBASESTRIE — B DO<62> ., DDR3 Byte/ Bit Swaps
o2 11 MEM A DQ<61> _PASEETRE. = —MEM A_DQ<56> o 2 11 MEM B_DQ<61> _BASESTRUE. — B DQ<57> o T
s MEM A DO<60>  WHETEE TR — =MEMA DO<6l> o o 1 MEM B > VREBASETROE o B > le I nc SCH NUM>
w1 MEM A 59> _BASEETRE. —  —VEM A _DO<59> w1 MEM B_DO<59> _BASE= — =MEM B DOQ<59> ) App . .
wu MEM A DOSS8> TR TR = SMEMA DO<58> o, o MEM B DOQ<58>  WARE BASE-TROE — w0 S <E4L ABEL>
o 11 MEM_A 7> BASESTRE —  _VEM A_DQ<57> s o M B 7> VKEBASETRUE — w NOTI CE OF PROPRI ETARY PROPERTY:
02 1 VMEM A DQ<56> — =TRE — —VEM A_DO<60> 28 sz 11 MEM B _DQ<56> — - p— o THE | NECRIMATI ON CONTAI NED HEREI N | S THE
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6

5

2 1

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
- -PPLVS_S3_MEM B 1C3110 1 C3111 |+ C3112 (:C3113 1C3116 (1 C3117 1 C3119 |2 1C3121 (1 C3122 (1 C3123
. —/— 0. 1Ui —/—0.1UF ——0.1UF ——0.1UF — 0. 1UF ——0. 1UF —0.1UF —— — 0. 1UF —/—0,1UF ——0.1UF
TV SV e T, i T, i T, i T, 8% 70V T, i T, 8% T, T T, 8% T, i
- =PPSPD_SO_MEMB (2.5 - 3.3V) 2 CERm 2 CERm 2 CERm 2 CERM CERM 2 CERm 2 CERm 2 2 2 CERm 2 CEpm
402 402 402 402 402 402 402 402 402
Signal aliases required by this page: 1 C3100 (1 C3
- =12C_SODI MVB_SCL L _T0UF L1
- =1 2C_SCODI MVB_SDA —_— g‘OgL,V — go
2 X5R 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 DO<4
=] >
B CKE<0> 73 K CKE<1> =MEM B DQ<0> ey e =MEM B DQ<5>
2 7o @ B oy 052 crTica 02O
(¢} 2CBO— o]
NC>¢—O NC A5 A<15> o o Vss J 3100D®0*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> zi o 8 b VS;C A<T7> am % 2B =MEM o ?/(S;; 8 b \|/3§s70 =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 DQ130 =MEM B DQ<13> 2
0 [ 2 g o g pe:img o] o o>
o VDo 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 115 o ODTUC ODT<0> < 11 92 ZQE =MEM ° DQs2 VSSC @
o} (¢} < o <D O ¢}
H7is VDD o o Vss D@20 =MEM B DQ<22> =
B A<13> i;i o T, QDT<1> am e 9B iNEM o bQis D@34 =MEM B DQ<23> o »
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':; 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 DOQ<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> >
9By =MEM B DO<41> 149 | 0 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 . B8 2
20 [T =MEM B DMK7> 187 o bw DGS7 o B DQS P<7> o 402-LF
189 | 5 vss VSS o
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,
MG P S
1 3140 |'R3140 ‘R3141 205 | 5 PI N MIG PI NG
—2.20F Q10K 10K 207 | 5 PIN MIG PIN O
T Hiow Hiow 209 | 5 PIN MIG PING SYNC MASTER-MASTER SYNC_DATE=VASTEH
" " 211 e
, 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( WR) / OxA5( RD) o
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4 THE | NFORMATI ON CONTAI NED HEREI N | S THE
— P Rl 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

31 OF 132

2




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.
11} 1
P1V5CPU_EN = (I SOLATE_CPU MEM L + PM SLP_S3_L) * PMSLP_S4_L 1V5 SO PGOOD' 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
4 PLVECPU EN o - R3220" 2402 > | @220
N = =1V CPUMEM SO 2. % |,':, st eadd
CPUMEM_SO 05 |2l [ PM MEM PWRGD L 2|G
R3201* SSM5N1 FSOE/;\SQI; kn 402, 1
101%\“?@ H 3 CRI Tl CAL %
R, Jetst, PLvs S0 prvy s ) 0220, :
P1V5CPU EN L %&4 SOT-563
= NO_STUFF
CPUMEM_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
s 2 > SOLATE_CPU_NEM L ¢ PM SLP_S3_L ey usas 7 es =
CPUVEM_SO
= 'R3210
10K
5%Hi'\év
2 2"
MEMWTT_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
MEMWTT_EN L
CPUVEM SO = CPUMEM 75mA max | oad @O0. 75V
IR5=° @200 ok 5y QB210 60MA max pover
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2 v (@ AP _CLKREQ L MOSFET TPCP8102
CHANNEL P- TYPE
5,2| @B401
SSMBNL5FEAPE RDS( ON) 20-30 MOHM @. 5V
-‘>| SOT563
— L LOADI NG 0.727 A (EDP)
N
nElKEE
+ AP_CLKREQ Q L %ZISCSL
727 MA PEAK Ll% 0 M NL N W DTS - SVIK-S
PLACEMENT NOTE=Pl ace close to J3401 606 MA Novi NAL Max  FERR- - M 3A XV\B4 N DT 5 @ }_
w s PCl E_AP_R2D_P s PP3V3_W.AN PP3V3_W.AN F = M ~ o [
1 =T 1:2 PClE_AP_R2D C P (ry 7 os — 1 272 - 1542 T TS T PP3V3_S3
o N TRE Worr
a6 PCIE AP_R2D N wq/ln I I 215\,“ X;:i:;/ 16V _X5R 402 PCIE AP_R2D C N@17 os N_NECK_W DTHEO. PP3V3_W.AN R ) —0 B
3430 3422 1 C3421 1 1 C3420 < C3451 1 R3451
51650582 PLACEMENT_NOTE=PI ace cl ose to J3401. 0. 1uf 0.1uF —— —— 10 0.033LF —— 59
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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
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NOSTUFF HUB1_NONREMD_ 1 Q3] 8] 9 R 5[ 3 i BATS4XV2T1
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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 'M:lé% %16}9/ TP _FW43 MODE A g I2 IMDE A (IPD) NT-18
= - 3
1 IJI 2 | 4522 24 2 %‘%iégfﬁ PU) M SCELLANEQUS [
!}@ s TP_FWs43_JASI _EN DL ASI_EN(IPD) NT-11
% + _NC FW543_ AVREG ALO |avREG 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
479k 1 04%%% NCx213 |ocR CTL V12 (Reserved) R -zu‘év
0 SS
M:.lg}é" 2 gg‘/ VREG_VSS
402, X5R %E’58SEWI%FEEES6888§§EE§§§223§§§§QZ§§ 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:
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Fadge NOolU esS
Pover aliases required by this page 3 3V FW FET
- =PPBUS_S5_FWPVIRSW (system supply for bus power) "
- PP3VE_FW LATEVG ACTIVE -
- =PPVP_FW SUMNCDE (power passthru summation node) H(max) = 1.7A (850
Signal aliases required by this page 58 53 93 51 50 93 54 99 ?Bs PP3V3 SO
(NONE) TRGBUPBANS 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 Tl CAL
w020 e FW PWR EN 2|
PP3V3_FW FWPHY ZND
PFWPLUG DET Ly 2040
R4277" R4276 1. 05V FW FET
0 48 25, PP1VO5_S0
Nélg ? }E\é\/ 25 24 23 21 20 18 17 |35 18 13 LJ42%2
402, 2402 ORI TI CAL C4202 1 TPS22924
2pILe ey A2 AL PP1VO_FW FWPHY, ; 5 4
oL o \’\7;2 B2 )VIN vou‘r( BL |
DVBSS 402 CRI Tl CAL =
4 2 loN
D P1VO_RESET_GATE
3 R4283
L A0K, PLT RESET L amu s
L + FW OLKREQ L gy 1 25 5%,
oW
CRITI CAL |6 402
261 .03 o (4299
DVB53DOWV
» oy EV643_WAKI ssvena B |1 H:. sor-s63
sots63 | Ky 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 Tl CAL
260 CRI Tl CAL CRI TI.CAL
%9407 F4260
sa -+ 1 1A 24V D260 PPVP EW
8 PPBUS_FW F WE 1 FW EVPVRSW D 1 N2
3
0 2 10 09 o7 00 65 45 7 5, PPBUS_GBH I LV ETES o CLEVEE DX
{ 4 6 VOLTAGE=12. 6V M NI SNDC110H24 VCLTA =12. 6V CRS08- 1. 5A- 30V
1R4260 1 1 5
40K 3age L
b —
Ra262’ i sl Z
%
H:ig‘;”g FWPWR EN L DIV
4
PR [Seig
E EN TR al S\ Bs8abaow IRA261 2 et %% b PPIVOS_SO
l-B} Q4262 330K
R426131 ar § i 2L *R4275 1R4270 R4271
Yoot
w8 : 1K 330K 56K FWPLUG DET L oyez 0
65, § 7 16w § 7 16w § 7 16W
FWPVWR_EN_TRI _R EVEVR EN L 2402 2402 2402 3 CRI Tl CAL
W PWR_EN_L FW DET_M RROR FW PLUG DET 5 @ Sx%%ggouv
- § 261 |.bj° NOSTUFF SO 505
Lat e- VG Protection D sswm?%gﬁplsz K C4261 1 CRI TI CAL 3 s CRI TI CAL 4
Q4262 0.1UF —— 270 <\ A\ 270
69,63 63 62 53 54 52 51 50 48 pp3\/3 SO 2\ G Ny BSS8402DW H ; 7 BC847CDXV6TXG i 2 BC847CDXVETXG
. 15 / sor-3e3 " K 2 SOT565 \ o) W/ SOTs63
PLACE_NEAR=U4200. 1: 2nm (SYM VERL) 2|G ST 4 1
1 C4200 1
0. 1UF FW P1_TPBI AS_R FW DET_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 be WP a3 TP FWLATEVG voLwP |": DVBS3DOWV PLACE_NEAR=CA4360. 1: 2rmm
o0 1 35y FW PORTL_TPB N 7oa- Forwr e 4 FVPUR_EN w20 oy FW PWR_EN 2lc |k
06 a1 3 FW PORT1_TPA P 6 %
: FW PORT1_TPA N 5 bz CRITICAL SYNC MASTER=K19 M.B SYNC DA
96 41 39 B, D2- D 1R4201 s TTTCE . .
100K ° 1 FireWre Port Power
16w FANT NG NOVEETR
Zkéu‘z“ d} Appl e Inc <SCH_NUM>
= S <E4LABEL>
£ FW P1 TPBI AS NOTI CE OF PROPRI ETARY PROPERTY:

4139 [T
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Page Not es

Power aliases required by this page:
a0 30 76 _PP3V3 FW FWPHY
- =PPVP_FW PORT1
- =PP3V3_FW LATEVG R4382*
10K
M:_l%\f\‘}
- =GND_CHASSI S_FW PORT1 b5,
- =GND_CHASSI S_FWEM _R
Signal aliases required by this page: FI r eW r e PI—IY CO nf i g St r aps PVPEY Das FVWPHY DS2 o
f\DTE Thi ) ted t ai - RRE BASESTROE —— e
2 is page is expected to contain . .
the necessary aliases to map the Configures PHY for: a1 30 FWPHY D=SIZ'I‘.<U: = FWPHY DS1 30 a1
FireWre TPA/TPB pairs to their - 1-port Portable Power C ass (0) -
appropriate connectors and/or to 1
properly ternminate unused signals. - Port "1" Bilingual (1394B) R4381
BOM options provided by this page: %_1 \07\7
( NONE) 25
NOTE: FireWre TPA/TPB pairs are NOT
constrained on this page. It is =
assumed that FireWre PHY page will
provide the appropriate constraints a0 NC FWD_TPBI AS — NC FW_TPBI ASvaKE BASE=TRUE 30 41
to apply to entire TPA/ TPB XNets. awe NC FW2_TPBI AS — NC FW_ TPBI ASvAKE BASESTRUE 6 30 41
- 96 a1 35 _NC_FWD_TPAN — NC FW)_TPAN VAKE BASE=TRUE 39 41 96
1394b i npl ementati on based on Apple w4130 s _NC_FWD_TPAP — NC FW) TPAP MaKE BASE-TRUE o 30 a1 96
Firewre Design Quide (FWG 0.6, 5/14/03) s _NC FW2_TPAN — NC FW2_TPAN vk BASE=TRUE 6 30 a1
s _NC FW2_TPAP E NC FW2_TPAP yakE BASE=TRUE 639 a1
96 a1 30 s _NC_FWD_TPBN — NC_FW_ TPBN MvAKE BASE=TRUE 639 41 96
- - 9 a1 30 s _.NC_FWD_TPBP = NC FW)_TPBP yake BASE=TRUE 639 41 96
Term nati on sws NC FV@_TPBN _—  NC FW2_TPBN wakE RASE-TRUE 0w
. . s _NC FW2_TPBP = NC FW2_TPBP SE= 6 30 41
Pl ace close to FireWre PHY E ’ = NAKE_BASESTRUE ’
s FW P1_TPBI AS Tl PHYs require 1uF even though «
~— | FWspec calls out 0.33uF m%
' E
1 4360 o
00033UF
2 é’é\g Y5R /_\ Cabl e Power
w4076 PPVP_FW = /0[N . . PPVP_FW CPS e sasesTRiE — PPVP_FW CPS w0 CRI Tl CAL
_LA_L M N_LINE WDTH=0. 4 nm L4310
= R4A311' To VENAEH VKT H=0. 2 M mwrsPPVP EW FERR- 250- OHM Note: Trace PPVP_FW PORT1 nust handle up to 5A
470K 1 2__PPVP_ FWPORT1 F
Nfclg i s VU TAGE 33V 25
b5, 1 94031 =
p— (Y
CPS EN L DIV 2 égg
2
SIG\U-\ l\mEL ENF"TV R43121 P
RI360  Ragey! 3398, ’ PORT 1
weseE BI LI NGUAL
15}4/ sg\/ 4922 CPS EN L
PLACE_NEAR=U4100. A5: 2nmnm % b PLACE_NEAR=U4100. B5: 2nmrm
06 a1 40 30 EW PORT1_TPA — FW PCRTl TPA P 20 40 41 96 6 CJR|41§ ]%l_
— BASE=TRUE
96 a1 40 30 EW PORT1_TPA N — FW PCRTl TPA N 30 40 41 96 4 D 1394B- MB7
- } F- RT- TH
96 a1 a0 30 FW PORT1_TPB_P — FW PGEE_Q&B_E wawase o pp3va FW EWPHY 2 G. t SBgngéo2w o a1 10 s FW PORT1 _TPB_N 1 [ ?';I;B( Rl
96 a1 40 39 EW PORT1_TPB — FWPORT1 TPB N 5 40 41 96 S/ (s very (EW PORT1_BREF) 9 Pe<r> | OUTPUT
= WARE_BASESTRUE — "
SI GNAL_MODEL=ENPTY — 1 96 a1 40 30 EW PORT1_TPB_P ; or® ?a(ﬁ __I
PLACE_NEAR=U4100. B6: 4nm| ; L=E]} 1| PLACE_NEAR=U4100. A6: 4nm P
RIS6ZRA363 Nl e
] % = (GND_EW PORT1_VG) 6 e
%?5}4’ M:l 00 41 40 50 EW PORT1_TPA N o b |1
2 FW PORT1_AREF 5 TPa<R> | | NPUT
96 a1 40 30 EW PORT1_TPA P [ 4 e &Eﬁi“ R _,
EFW PORT1_TPB C | =
10
11
1 1 P
14364 R430H 312 T
= p % o1 p 1
1. 2
S Wl ol "
1
1R,\4/|'319 AREF needs to be isolated fromall
i%ﬂlﬁ\y local grounds per 1394b spec 514350605
= 24 _2L When a bilingual device is connected to a
beta-only device, there is no DC path
between them (to avoid ground offset issue)
PLACEMENT_NOTE=P| ace C4319 cl ose to connector pin 5
= BREF shoul d be hard-connected to |ogic
ground for speed signaling and connection
SYNC MASTER=K19 M.B SYNC DATE=05/29/ 200
e

FireWre Ports

RO .
d} Appl e | nc. <SCH_NUM>| D
® <E4LABEL>
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7
ODD Power

6
Cont r ol

3
SATA ODD Connect or

2

CRI Tl CAL CRI Tl CAL
=90 FL4520
TPCP8102 D
67 66 6158 56 54 46 44 43 42 3331 7 & PP5V_S3 = . PPSV_SW R a2 90- CHV100NA
e VIS e J4500 connection separated to CRI Tl CAL mwm' c4521
° = support debug sense resistor. J4500 2 4o SATA ODD ROD UE P o OlUFlI 10%16\';'\1::’2”% w0 bce 1o
R4596! C45951 © Alias together if no sense R 54722 0164 — :
ToqK 0. 0681k, — el L A 2 2 t . SATA oD ReD UE N CA5201 12 SATA ODD R2D C N v
M:lﬁg/ Céoz 2 < 3 gg 4 2o SATA_ ODD_R2D P 0. 01UF |1 10wy cerm a0z
265, 5 3 o> SATA ODD R2D N
. . R4595 045199 PP5V SW ODD 2T° OTs - CRI TI CAL
NOTE: 3.3V nust be SO if 5V is S3 or S5 to 100K 0.01U 0o
" ons ; ! ) {_ODD PWR EN LS5V L 1 2 oDD PWR SS 12 9 10 -9 SATA ODD D2R UF_N FLA4525
ure the drive is unpowered in S3/S5. VYV 11 T° O - A ODD PR UF P 90-OHV 160VA
68 63 62 59 54 52 51 50 38 pp3\/3 ) _1§¥V £% P O O Ta -p— U Lr\%f\ﬁ;\
THE G BB sswsm?éggvsrz {2l8 402 M 10 O 4 2 . SATA DD 2R C N  CAS5261)12: SATA ODD D2R N g o0
R4597* sorses | Ky jg%%“jgsjg‘;g"ggg;ésgéég gi PP3V3_SO 2 f— 0. 01UF | 10%16v cerm 402
10QK H N ~ 51650616 = 1YY Y\ 2usSATAOD PR CP  CAS525: 12 SATA OD PR P oy i oo
M:lgg} 2 et s R45390K 0. 01UF | 10%16v cER 402
2 5 1 193
1
oDD PR _EN Mib}fz
596 .0 « o SMC_ODD_DETECT
SSNBNl?IgEAsIZ,OE '; I ndi cates di sc presence
i /
PS8511A PS8515A Straps
20 EN_L o 72 72 42 31 16 12 7 s _PP1V5_S3RS0
= NO STUFF RDRV: 8515A1&RDRV: 8515A2
XWA598 R4511° R4515 R4A517
A 10K 10K 10K "NO STUFF
PP5V_SW ODD R - 1 PP5V_SW ODD e PS8511A: 1/16W Lisw ?l-lﬁ‘év
Vot rAceSsY - amm Vol TAGERSY - 4mm PIN  NAVE Mok 1402 L 402
9 A PRE (IPD SATARDRVR A B_SD "
8 B PRE (IPD SATARDRVR A_| 2C_ADDR ..
20 A BST# (IPY SATARDRVR _A_A_SD i
10 B_BST# (IPU) SATARDRVR A | 2C EN ..
SATA HDD/ I R/ SI L Connect or e as1>| [Fasie’ |Tusis
2
no sTUFF | | no sturr RAS12?) [PRASI6  "R4518
PLACE_NEAR=J4501. 9: 3nm R451:](_)%1 1R4520 1/16W %/Z'iﬁ\év
CRITLCAL X\Még)gg 1/123/\'} 1/15w 4021 1402
FERR 70 T 4A_PPEY S0 DD R PP5V_S0 B caoz,[ |2
s PP5V SOCEH'%RELLATsOO vem o N TN Wg+¢ g oot §a7 72 7 2 B0 ° RDRV: 8515A1&RDRV: 8515A2
3 LN RA513 +
= 2 %;41%91 04502 wos a0 ar 52 20 220 3, [y SMBUS_ PCH OLK 2 \O\as 19 AEQ (PD SATARDRVR A 12C SCL .,
N %é:zM ig\? PLACE NEAR=L4500. 2: 2mm %,{:5;?‘.4" BﬁéfilsAl&R - 8515A2
402 402 402
%P PPSV S8 00 69 40 47 32 0 20 20 20 37 [y SMBUS_PCH_DATA 2oL (18 BEQ (IPD SATARDRVR A | 2C SDA .,
HEes L L v\
2 1/ 16W
R4532 CRI TI CAL Yooz
5% J4501
Laew 54955 0324 I R RX_QUT o - ] PART NUVBER | QrTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
o ST S RAS31 SATA Redri ver 33850769 | 1 |SATA 3GS REDRI VER LOWPOWER w510 CRITICAL | RORV: 8511
s PP5V S3 IR R o ol? . SYS_LED ANCDE R 2 X1 SYS LED ANODE oo «
WQH VI RTHER: 5mm N D I A et 33850778 1 |[SATA 3GB/'S REDRIVER LOW POVER u4510 CRI TI CAL RDRV: 8515A1
S 5ol C4531:) il X 0.16:3 PP1V5_S3RSO BOMPT! O
1 C4532 NCx 1o O_i_oXNC 0.00 1U'§ﬂ:: pLACE-NERRMEABTE 280 50 3™ %'A73% - RDRV: 8511 stuffs PS8511A & associated parts (STRAPS TBD!!!)
0. 1UF 00 CBRM 2 RDRV: RDRV: ) - RDRV: 8515A1&RDRV: 8515A2 stuffs PS8515A & associ ated parts
T, 8¢ 1115 o2 402 (Al 4 Cs) - 8511& C45?L54155|Aj T C4§51195A2 - RDRV: NO stuffs bypass path (neither IC or associated parts stuffed)
45 e 210 ok RDRV: 8511&RDRV: 8515A1&RDRV: §515A2 v 0, 01UF o CRITICAL CRI TI CAL
——> 10 Ofi——$ .. SATA HDD 2R C P C4516. - *RA510 Y P I PR |7 RORV: 8515A2 (Al 4 Cs) ELas02
DET] DO R 0.01UF T 4%, 36 10K (4514, 02 402 Vo RDRV: 8511&RDRV: 8515A1&RDRV: 8515A2 g
o0 2 [l SATA HDD D2R C N C4515: 2 ifiew C4519 & R4510) U4510 s SATA_HDD D2R RDRV_our P CA518 1|2 s SATA HDD D2R UF P 3 (Y Y Y4 SATA HDD D2R P e
0.01UF 1T 39%, 18y 02" = PS8515A- A2 0.01UF 1T 20% 18y — o>
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
L 516S0687 x| SATA HDD D2R RDRV_IN N EPNIEY A_cut_14 0.01UF 11 ag% 38¥
CRITI CAL o] SATA HDD R2D RDRV.OUT_N__ 4 |g curn B 12
FL4501 | SATA HDD R2D RDRV OUT_P__ 5 |g aurp BN L] SATA HDD R2D RDRV IN N CA513. > SATA HDD R2D C N am e
BLP11S 2 17 >—SATARDRVR_A_EN 7 lengipy 0.01UF 1T 20% 18y
3 4 o SATA HDD R2D UF_N C4A511 .2 SATARDRVR A AUTOPWR EN 17 | EN s SATA_HDD R2D RDRV_ IN P CA512.: - SATA_HDD R2D C P
s SATA_HDD R2D N | Forav AWESW 1 Mo Tov am
o s SATA_HDD_R2D P —_— 0. 01UF 17 &y 462 2 SATARDRVR A_| 2C EN 10 |\2c en(1PD) A sO_20 SATARDRVR A A _SD .. 0. 01UF T 50 387
L 2 (Y Y Yt o« SATA HDD R2D UE_P 45104 2 - SATARDRVR_A_| 2C_ ADDR__ ¥ 3¢ oom B sd 9 SATARDRVR A B SD .,
0. 01LF T i Y « SATARDRVR A 12C SQ. 22 st Ssgsglﬁf\ns are outputs (Al 4 Rs, 2 Cs)
.~ SATARDRVR A | 2C SDA 18 _ u )
SDACTL SI GNAL_MODEL=EMPTY
NOTE: Internal pulls are ~150K GAD THRM RDRV: NO
10PF
°|2| ]| 33850848 (PS8515A2) CA582 1|2 5% sov
(A1 4 Cs) Addr: 0x94( W)/ 0x95( Rd) 1T cerm 202
= H R4 -
SI GNAL_MODEL=ENPTY Redriver Bypass Path + g?oll R SYRC VASTER-TZ7 TEr YN DATE= 107 01/ 200
C4580 . H 2 SATA HDD R2D NORDRV P c4583 le-?llzz o sov SATA COI"Inect ors
0. 01UF 11 39%, 15y cert 402 PSR i '
<SCH _NUM=| D
CA581 . |2 SATA_HDD R2D_NORDRV. N l RA581,, . . , d} Appl e Inc. L
0. 01UF I éé)%& %8‘2’ 51.1 (AT <] <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
C4585.; | L2 SATA HDD D2R NORDRV N R45851 2 THE | NFORMATI ON_CONTAI NED HEREI N | S IHE
0. 01UF | I éé)%& %8‘2’ 0 M=-L0F Aégw THE s&g&ég&pgggngTprpFaogﬂwm NG
CA586. - SATA_HDD D2R_NORDRV_P R4586, 2 |} T MN NTALN Trt S DOCUVENT | N CONFI DENGE 45 OF 132
0. 01UF 1T 105 18y 0 Wl Th53" 111 NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
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Port Power Sw tch Left USB Port A

CRI Tl CAL CEI4 Té ggl_
Q4690 FERR- 220- OHM 2. 5A
TPS2064DGN
72 67 60 01 50 56 56 40 44 42 39 03 7 o _PPBV_S3 2 in auml 7 PP5V_S3 RTUSB A I LIM ' 1 2 . PPSV_S3 RTUSB A F
Yol & VEQE 0603 = -
72 46 45 31 19 PM SLP_S4 L % (oot} USB EXTA OC L 8 o1+ %H&@%W—Bﬂtg 37gmmn 046 5 i AGE=5' . 7gmmn S‘ﬂngAL
g 3lem Utz ® PP5V_S3 RTUSB Bl LM G OLuP
'R4690 » o USB_EXTB_OC L 5ocz U RERERR W BHES: 378 g8y~ RIAEH r rr 95807, 4
§ Soan 4 1ere 6y 90~ GHME TOOMA Z
i,é.lﬁ}é’ USB_PWR_EN aD_TPAD L RPLLS -:()
2402 il o CRI TI CAL CRI TI CAL o USB2 EXTA MUXE| 4 L3 0 sUBB2 LT1 N N
g ) 1 — o
GARRIL ARt CA6951| [1c4696 CABLT |1 14616 — EDS
C4692 1 Gzﬁ\?—— = %9 10UF —— :—100UF 10 Fre 1‘900UF s USB2 EXTA MUXED P 1 (Y YY1 2 «c.USB2 LT1 P DS
0. 47Léio—;—— 0BR 2 2 ghsm By gz 2 BV, TanT 2 éoéy TANT o
)1(8\5{’2 6 CASE- B2- SM CASE- B2- SM o 5 4o 4
2 O[O0 O P! 7
L duee ® I2 7  E—"

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

L T3g10™

US|
F-RT-THWB7-4

USB/ SMC Debug Mux

SMC_DEBUG_YES | T CAL - 5
gy §-PP3va2_G3H ;Eéggcg?m
SYMVER- 1 1
o
SMC_DEBUG_YES 1R4650 s 20 oy USB_EXTB_N (Y YY L3 | wouUSB LT2 E
04659 1 ) 10K — w o USB_LT2]P E g
b ip LYY YLz | o
iE v e s o2y 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
o s0qg>_USB_EXTA P 7 |oe TGN
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 RCLDA?\-/S(%%Z
p SEL=1 Choose USB - SLP1210N6
CRI Tl CAL
SMC_DEBUG_NO SYNG. VAT ER=RLY REE SYNC DATE=06/ 157 200
s Lef USB P B EX
NN ert ort Ext er nal USB Connect or s

1w SMC_DEBUG_NO DG, NOVEET T
VEosF R4652 d} Appl e Inc. <SCH_NUM~] D
1 2 (<) <E4LABEL>
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| 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
o5 35, USB IR P 121p1. 0/ D+ Po.O[
- zs@E DI FFERENTT AL_PAT R=USE: 5B TR N 13lp1 1/ i
DIFFERENTTAL_PATREUSBZ TR | R VREE FI UFER 2/ VREG | NTO/ PO, 2[5
_161p1. 3/ SSEL INT1/ PO. 3[4 _
1C4803 17]p1. 4/ soLk INT2/ PO. 43 R41§8)0
TUF _181p1. 5/ SMoSI TI 00/ PO. 5|2 IR RX_ QUT_RC 1/\/y\/2 IR RX_OUT s 4
S 18 19/p1.6/SMSO  TIOL/PO. 6L _ 1w
X5 16W
402-1 8
-2 CRYHIEAL 205
10| 14804
L —_— P/ N 33850633 /OOlUF
- e 0
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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
948 47 a5 a3 23 21 17 7 _PP3VA2 GBH
5686 7sd 83
C4902 1 JiC4903 1C4904 (1 C4905 (1 C4906
22 JUF =0 1UF ——0 TUF ——0 1UF
W | T# TE TEH TH
0
£ PLACE_NEAR=U4900. E1: 3nm|
RA999 PLAENESRIARO0MBB: Y srmn = SMCVEL
A A2 PP3V3 S5 _SMC AVCC C4907 1
— N N o —
MY VelTAGESS SV 9201 g &z|E gl o 0. 47k,
40 0. 1UF CERVY gz
U4900 Lé;;‘;_ AVCC VG VCL AVREF
o TP EXCARD EN P10 H8S2117 P60 PM &_EN 5 72 0 R4909'| |*R4901
« o _TP_SMC_RSTGATE L balYeE Lo HF Po1l 192 g NG 4900 nd e = 10K 4 S 10K
o 75 27 25 ry—ALL_SYS_PVRGD - A2 P12 (1 oF 3) Po2l Kll g s NC LoA HE AT g\‘} E/glﬁ'\év
» [ RSMRST_PVRGD - B3 P13 oM T Po3| 112 g NG M ADAPTER EN (2 o 3 265, %2
%—gm—D11 P14 P64l KI3 gy [Ty 18 6 73
i PM RSVRST L N e cs s Pos| 110 _qm NG OMT  1oif 0l gy SMC ML s
o qm—CPU MWP_VR ON —Cl2 P16 P66 SMC _PROCHOT 3 3 _L p o 17 10 o - SMC_RESET_L 05 qRES* A e
2 10 omPM PWRBTN L D10 [P17 PO7|_HI2 gu  SMC BIL BUTTON L mo e . _SMC_XTAL a3 IxraL _—
1 s T} NC ESTARLDO EN * D13 |P20 p70|__NL - SMC_CPU_| SENSE o s _SMC_EXTAL A2 |EXTAL NM [ E3 g SMC_NM am s o
NCx—em—ELL [P21 P71 1 SMC_CPU_VSENSE 40
NCx—gm—D12 P22 P72_Lm_.% 50
x—gu—FLL_[P23 P73|_N11 SMC_GPU_VSENSE 40
.« TP_SNC_P24 ne - El2 |P2a P74 : N_| SENSE o ETRSTI 3 g N%N%TLT:SFT L am:w
x—gm—E12_[P25 P75 SMC_PBUS _VSENSE 9 AVsS|_L9
w0 SMC BMON MUX_SEL N s e Pro| NI3 g SMC BATT | SENSE oo Vs 'RA902 ['RA998 |'R4903
10K 10K Q
NCx—egm—EL0_[P27 PT7| 112 gu  SMC GEX ISENSE =~ +ques s B0 N 2% o
@ LPCADO> o s e Pool A7 g SNCWAKE SO L g Bagag W00 SR R e
R R LPC AD<1> o= 2 |P31 P81l _B6 X NC 2 541
0 07 47 17 o @y LPC_AD<2> =3 P32 P82l C7 g PM CLKRUN L oo & 15 a7
94 87 47 17 SMAD”>—“_BJ_ P33 P83_m_‘%s 18 47 = PLACE_NEAR=U4900|. L3: 4nm A1
o4 87 47 17 5 [TH) LPC FRAME L - 28 P34 PSAL‘M@S 43 45 46 47 =
7 —SMC_LRESET L - D8 P35 P85 BS g SMC_RX L M6 4 45 46 47
wommLPC OLK3BMSMC g 7 fese PB6| 06 qpugp(OC) SMBUS SMC MEMI SCL gy us 5 o0 L GND_SMC_AVSS .6 45 50
i@ LPC SERIRQ g D6 P37 Pool 14 gu  SMCONGEE L meue
NC>—gm—D4_[P40 POl GB g  SMC BC ACOK s
we TP_SMC P41 & A5 P41 P92| SMC_P92 a6
97 56 AEM—M— P42 PQ3L‘M@S 18 31 73 85
s @m—SMS_PVRDN &AL P43 P94l Ha PM SLP_S4_ L 19 31 43 46 72 73
NCx—gm—C2 P44 P95 PM SLP_S5_ L 18 a6 NOTE: P94 and P95 are shorted, P95 could be spare.
NCx—gm—B2 P45 PQGL‘M@%
w@m-SMC GEX THROTTLE L~~~ o cl lpas PI7| Fl g (OC) SMBUS SMC O SO_SDA gy 4o 51 01 o7
st T} SMC_SYS KBDLED * c3 |pa7
47 46 45 43 6 SMC TX L &= P50
% SMC RX_L - F3 P51
97 81 51 AE@M—&L@—“—E— P52
(DEBUG_SW 1) 1 SMC_PAQ - N3 IPAO %2?107 PEO| KL ga  SMC CASE OPEN s
v o SPI _DESCRI PTOR OVERRIDE L (QQ) > NI |pA1 LGA- HE pE1| J3 - SMC TCK ame 47
27 18 5 (T} PM SYSRST L (O0) gu M3 _[PA2 (2 OF 3) PE2| K2 - SMC_TDI s s 47
= m USB DEBUGPRT _EN L (Q0) - M2 [PA3 OMT PE3[_J1 - SMC_TDO oo © 45 47
a6 30 25@M_MA_L—(_®)_“_NL PA4 PE4_M_‘J_M@5 a6 a7
w@NMEMEVENT BL =~~~ (QC) qug L1 [PAS PFOL K& gu  G3 PONERONL e
64 ABMMPAG PE1l SMC SYS LED
_ﬁﬁ_‘—@“
1 oM BATLOW L (O0) gu L2_1PA7 PF2|_ M6 - SMC LI D Qw0 52 o
X B8 |PBO PF3[_L5 -
wam SMCRMNTIMESG L "NOTETTT T e v O
2 SMC_ODD _DETECT B9 |PB2 PF5|_N4 - TP_SMC PF5 26
w0 SMC |G THROTTLE L (See helow) gu Al0 |PB3 PRO| 14 gy NC
5 [T SMC_EXCARD_CP - Cl10 |PB4 PF7|_ M4 % NC
NCx—gm——B10 [PB5 PO NG
“ g% ZZXXCAQ?E%EII:/P T ~ z:s PGL INT_L 1 NOTE: SMS Interrupt can be active high or |ow, rename net accordingly.
B > o P& SMBUS_SMC_BSA SDA 6 48 64 65 07 If SMS interrupt is not used, pull up to SMCrail.
52 SMC _FAN O_CTL P Gl1 |pco PG3|_K7 o= (Q0) SMBUS SMC BSA_SCL CBD s 5 o4 o5 97
= qm—SMC_FAN 1_CTL - a3 |pc Pea|_k6 @=(OC) SMBUS SMC A S3 SDA &gy 2 as o v
1 5 T} NC SMC FAN 2 CTL - E12 |pc2 PGBL_N6 o= (00) SMBUS SMC A S3_SCL CBD & 3 48 50 97
o @oNC_SMC _FAN 3 CTL - HI3 |Pc3 PGs|_ML o= (CC) SMBUS SMC B SO_SDA pmy w1 o7
52 SMC_FAN O_TACH - G0 |Pca PG7|_L6 o= (CO0) SMBUS _SMC B_S0_SCL CED 51 97
52 SMC FAN 1_TACH - Gl2 |pcs
1 s oy NC_SMC_FAN_3_TACH - 213 |pc7 o -> oD
- 12—
s D SM5_X_AXI S - MO _|PDO PH3[_A4 - ne NC ALS GAI N oo -
s D SM5_Y_AXI S - N9 |PD1 PH4|_B3 &=—x NC
s D> SM5_Z_AXI S - K10 |PD2 PH5L_C4 X NC
wemmoMS GPU 1VB ISENSE . @ 18 I8
50 46 SMC_CPUVTT_| SENSE PD4
wemmp—oMS PIVES3 ISENSE 5 @ W P05
49 46 SMC_GEX_VSENSE PD6 SYNC MASTER=K17 REF SYNC DATE=06/ 15/ 2009
49 40 [TTD) SMC_CPU HI | SENSE > L7_lpo7 mnc S'\/C
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o
os o

" " NC SMC FAN 2_CTL — NC SMC FAN 2_CTL o 45 a5 S i i
e e e REBASESTRUE MC FSB to 3.3V Level hiftin
SMC Reset "Button" / Brownout Detect v NG SE EAN 2 TAGH — NG GME AN 2 TACH ... el Shifting
- BASE=TRUE 69,68,63,62,53,54 52,5150 22 PP3V3_SO
e s p gy 5, PPIVAZ_GBHL weoNOSWCEANSCL — No VRN S CTL e TSR
wio NC SMC FAN 3 TACH NC SMC_FAN 3_TACH 444
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1 1
c5000: CRITI CAL 'R5000 ot 060
C1uf U5000 1K 1o o _NC ESTARLDO EN — NC ESTARLDO EN o 1 § Row A
— 0 — MAKE_BASE=TRUE L -
C%Ey' 2 \NCP3OILEN ¥ wae NC ALS GAIN — NCALS GAIN e 5 v o Sve
2 = WAKE BASESTRUE
SMC_MANUAL RST L s|cp ouTls SMC RESET L [ 464 _TP_SMC RSTGATE L = Hh SNC_RSTGATE L 15 46 ¢ SMC_PROCHOT 3 3 L ey 4 D
B NCx—4 NC an 'N 2 s
0R5001 CBOOl . S o5 o0 1 s SNC BO ACOK — SNMC BC ACOK 45 46 0a os 5 ] Q5060
SI LK_PART=S\C_RST iz?lﬂé’ C%Léy - s SME BVON MUX SEL  — SMC BVON MUX SEL 40 a0 =] | DvBE3DOWY
603 CPU_PROCHOT BUF _ 2|G !': ’
46 45 25 20 TH LE L 1G TH LE L sosasas
Ni — SMBINT L TO CPU R5062 3
= NC wﬁ:".;@mE = ot o0 10y CPU_PROCHOT_L 1%&%2 CPU PROCHOT L R 5/}~ gﬁ%@&w s
032 /b3 032 bl 5% I/ sor- 563 1
., EPAVAZ_ GO ssvonSPgE L] ssvenSRoNe o SVEGEX VSENSE  — SNC.GECVSENSE ... g ‘
— wasas SMC CPU HI _ISENSE . SMC CPU HI | SENSE 45 46 40 s[D, 059
S L SEOE = P ERESTROE
s $290% w040 ss SMC CPUVIT ISENSE . SMC CPUVIT I SENSE s 46 5o | SSMENLSFEAPE
- SMC TPAD RST L 1 SNralL Ve1co2 5[67 Sz 2|6 Siy e e e = R BASESTRE - L _—
o >3V TPAD RST i SMC PIV5S3 | SENSE  — SNC P1VBS3_I SENSE 4 o -
oS L SDIOE = PR TR
o 50 15 o Iy SMC_ONOFF_L = 5040 45 _SMC_GFX_| SENSE — SMC GEX | SENSE T|S © 9?2
= WAKE_BASE=TROE .
s SMC_GPU 1V8 I SENSE  _ SMC GPU 1V8 I SENSE .. s SMC_ PROCHOT am s
-  _ _  __ — WARREBASE=TRE =
= a5 _TP_SMC P24 = JEF%MR%&* - o1 20 10 (oo PM THRMIRI P_ L
e TP_SMC P41 — TP SMC P41
SMC AVREF Supply By — TP pEs ) 22 %0%:?5FEAPE
R o = WAKEBASESTROE ———— °*° >l 583
cAL
SMC_EXCARD &
PP3V42_G3H Yengs PP3V3_S5_AVREE SMC R5095 ERCE C
107306868 e 53 ad o N TV MNEE WS 7 . w05 qom SMC EXCARD OC L 18A 2 PCH GPIOLO o SMC THRMTRI P .
Vdlrhgers sy ot ™™ Mfl/éw = <
GND =
3 1C502 hob
—L ¢ 010F
> 189
G65M
' 23020 | cazs
—L0. ufF —— H
zégg\ﬁxw Gigg’z__ SMC G3Hot 32kHZ Gsci |1 at or w047 a0 45 goporr o PPBVA2 GBH
6 To support tinmed wake-up events in G3Hot 796665 64
GND_SMC AVSS SMC_OSC _YES w340 45 o _SMC_ONOFF_L R5070 13& 1
4 49 50 .+ _G3_POWERON L 1 §
PART NUMBER | R NovBER | POM OPTION | REF DES | COMAENTS: Vot TAceRoY L g 5, PP3VA2_GBH FERR- 120- OHM 0. 2A o4 53 45 g% %(DL "‘g J;% 11000KK 1 m« AN WZ o TTISWWE LT A0r 1
73766 65 64 49’ 47 45 43 6 N 1 2 > -
353S1381| 353S1912 ALL Intersil |SL60002-33 = 2 PE3va2 H CLK_E i R5074 100K 1.\, 5% T T6W V- TF 407
— : 47 a5 435 _SMC_RX_L 1 2
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"ACGE=3. 4 . -002 l l o a5 _SYS ONEW RE NO STUFE 5075 2. 0K 1 5> 5% 17 I6W MF-LCF 402
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. . H\/’ i 450 _SMC_TDO 5078 10K 1 \wn/z o0 1 Tow et a0z
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CRI Tl CAL 4745 s SMC_TCK >080 10K LAAAZ 8 -
R5010 G010 12 wmo SMC BIL BUTTON L _R5081 10K 1 5 5% T TEWW=LF A0z
0 15pF s} — SMC_BC ACOK D087 470K 1/\/\/\/2 5% 17 I6W NVF-LF 402
s SMC XTAL 1 2 SMC XTAL R, 1][2 U5010 B NO STUFF T TSMBLINT L 5093 10K 1 2 5% -
578, CRI TI CAL Ly 52 L0882 & 3 R5011 o = NN\~ —so5 T W W TF 407
Hogt Y5010 £ 1Mo G, Ul 2 SMC GLK32K R 1 22 2, SMC CLK32K s s _SMC_P92 R5076 100K 1., 2
20, 000 &5 % o M M — . _SMC_PAO RE09 1 100K 1 y\n/2 70 T IoW VT a0z
XS 2-SM - Cfi-',so:]'il %)&LN& Ncs_&xx N%E)%F I EXCARD 5% 17 T6W M- LF 402 B
» _SMC_EXTAL 1 |’|)2 NCx4—|Nc2 Nosl_1¢ NG w0 45 .SMC_EXCARD OC L R5092 100K 1
L, NCxENC3 NC7L 1% NC 5% 1T T6W W TF 402
i o SMC_ADAPTER _EN R5085 10K
é—%ﬂ"' PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI Tl CAL BOM CPTI ON 6 e ae e —WSNC CASE OPEN 10K 1 VV \/z 5% 17 I6W MF- LF 402
19750350 1 | OSC XTAL, 32. 768KHZ, LF, HF U5010 CRITICAL | sMC_OSC_YES ” NN 55T TeW W TF 207
1 P = R5012 s _SMC_EXCARD _CP R5088 10K LAAA 2
System (Sl ee LED Circuit PM susa 0 wi PMSLP S5_L 5090 100K 1 5 5% TISWWeLF a0z
Y ( p) 9 0 (O CLK32ZK K AN vs 2 as s 0 s PM SLP S4 L 5094 100K 1 \wn2 7 -
H 10) 5% 17 T6W V-~ LF 402
#_ppsv_s3 MZa%w 1
R50311 1R5030 @U PM_ EXTTS_L / I\/EM_ EVEI J I _L Lev el Sh I f t I n g jgsjgajgsj?jgoj‘;gjiféf? F PP3V3 SO |
52 20 EECEEEY
M:l%%i o . VEM EVENT B L R5089 10K 1 2
IR A R5Q44 g :
SYS LED ILIM 1 2 PM EXT_TS_L<1> o 0 1
Y
%8555 0020507 42 PP3V3_S0 ipp
SYS LED L_VDIV ey ey riEt 402
PM EXT_TS_L<0> oy 10 o0
R?Og%l . TO CPU
. 6 5 4 | TI CAL
19 1535054, 7 PP3V3 S0
MY ol 8 g | Q6030 YT eri bt 02DW X- G A
202, L DVB54DOUV Debug Power "Buttons" NG VASTERCKIS SENSORS SYNC _DATE=06/ 29/ 2009
SOT-563
SYS LED L {”‘ _@ SMC Support
— 2 SMC_ONOFF_L
@ ROM DI MVB oM T SCH NUM>
o o s R5016" d} Appl e I nc. .
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LPC+SPI Connect or

CRI TI CAL
L
1
55909- 0374
M ST- SM
49 48 46 45 43 23 21 17 7 6 _PP3VA2 G3H 31~ 32
72 70 69 60 54 52 42 22,1 ¢ _PPBV._S0O | ~
wre 6ol - LPC CLK33M LPCPLUS rms 21 o
04 87 45 17 6L LPC AD<0> 3150 4 LPC AD<2> CBD 6 17 45 87 9
0 7 45 17 oy LPC AD<1> s[5 o LPC_AD<3> Go> e 17 5 o7 o
7 8
v o m—SPL_ALT_MSI - gg 10 [ o | SPIROM USE MB oD s
EEI ,";\LT M Eo ool |e SE: ﬁllhT_ CLKL ame
% o7 15 17 s [y LPC_FRANE. - 2l50 - S cs ame
us 15 6 coop—PM_CLKRUN_ L P BT i ET LPC_SERI RQ Do v s
10 45 6 oo SMC_TNB -l 7 18 e | LPC PWRDWN L o 104
s w27 e (o LPCPLUS RESET L o TS SO ETR il BT Vol v e
16 15 5 oo SMC_TDO - 2! 2 | o SMC_TCK o a5 a6
MG TRST L S [0 | [ SMC RESET L oD
ASSE l -l OC prs - N @sasasss
o SN MD =200 - SMC M oD ©
45 15 13 5 [rmySMC_TX_L w200l g [ SMCRXL oD ¢ 55 1
29] 5 4 30 - LPCPLUS GPI O @m s
33 M\ 34
N
516S0573

SPI Bus Series Term nati on

SPI _ALT_M SO 4

SPI _ALT MOSI 4
SPI_ALT CLK 44
SPI _ALT_CS L 64
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
‘R5128 |*R5127 |'R5126 |'R5125 A _ - 5mm
24 8, s, 3% A
5% 5% 5% 5% ACE] = .9 _5ng
1/16W 1/16W 1/16W 1/16W ACE”] = - 1175mm
MF-LF ME-LF ME-LF ME-LF
2402 2402 2402 2402
PLACE_NEAR=U1800. AV3: 5nrm R5110 R5120
o vr rmy—SP1_CSO_R_L M}@»zusm cso_L u\M@w
51/§ 51/ PLACE_NEAR=R5125. 2: 5mm
PLACE_NEAR=U1800. BA2: 5nrm R5111 465'\9’ R5121 Mjb%w
v my_SPI_COLK R 1AL 5 o SPI_CLK 1,\8\/2 SPI_MB CLK g o
51/§ 51/§ PLACE_NEAR=R5126. 2: 5mm
PLACE_NEAR=UL800. AY1: 5nm R51 1 2 MEE)%'W R5122 MEE)%'W
v v > SPL_MOSI_R 1253 2 o SPI_MOSI A4, SPI_MB MBI g
%/éxl/gw %/é’l/w PLACE_NEAR=R5127. 2: 5mm
ho5t R51123 Fos™
s 17 (O} SPlL _M SO 1 S 2 SPI_MB M SO am s
5% PLACE_NEAR=UB100. 2: 5mm

L

$8.5 53 % 28 %0 % % 20 PP3V3_ QO

RS e EFl_DEBUG
EFI _DEBUG| EFI _DEBUG Ji 01
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0 0 2 0¥
ooy gy e oo [ EFlI Debug ROM
SLF SLF cC 1
2 2 U5101 -
DEBUGROM E2 3 |es MPAMDI-Ron|s ~ SvBUS PCH DATA 37 25 26 26 30 52 12 45 3 60
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DEB EL 81 criTICALsale  SMBUS PCH aLK QO 27 25 26 20 20 32 42 40 62
7qwe 1 SYNC MASTER=K17 M._B SYNC DATE=06/ 23/ 200
STUFR NO STUFF ves TN LPC+SPI Deb Co t
+ u nnect or
'R5102 ['R5104 4 g
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n n H mn n H n n M
PCH SMBus " 0" Connecti ons SMC "0" SMBus Connecti ons SMC "Battery A" SMBus Connecti ons
%5 5 51 3.5 5 9 5% PP3V3_S0 55 % 5 3% 5.5 9 5% PP3V3_ SO 40 47 45 45 433321 177 o PP3VA2_ G3H
THERBRBALY THE G BBANY RO
1 1 noAn 1 1 1 1
| bex Peak-M R5200 5201 SO DI MM " A SMC R5250% |'R5251|  GPU Tenp (Ext) SMC R5280°) ['R5281| Battery Charger
U1800 leé%é ;og)lﬁ\év (Wite: oo OxAL) 14900 1180 ;og)lﬁ\év EMCL1414- A: US550 14900 YL % ;og)lﬁ\év I SL6258 - U7000
( MASTER) b5, [ .42 : : ( MASTER) " ab5, [ ),%62 (Wite: 0x98 Read: 0x99) ( MASTER) ab5, [ 1,962 (Wite: 0x12 Read: 0x13)
%% % 4 SYBUS POH CLK — SMBUS PCH CLK w s SVBUS SMC 0 SO_SCL 2Ll SVBUS SVC 0_SO_SCl — SMBUS SMC 0 SO_SCL 4 yln w5y, SMBUS SMC BSA SCL — SVBUS SNC BSA SCL _ SMBUS SMC BSA SCL ... D
a7 42 32 WFREiBﬂslzz — 2 z ——m — 197 7 ——m= — 4 7
9 99 52 19 SVBUS_PCH DATA __SMBUS_PCH_DATA o a0 g; SMBUS SMC 0_SO_SDA Hie SNBUS SM: 0_S0_S _ SMBUS SMC 0_SO_SDA . 4l o w0 13 SMBUS_SMC BSA SDA __ SNBUS SMC BSA SDA _ SMBUS SMC BSA SDA .
7 13 33 30 NARE_BASE=TRUE — HEE — 8 87 8= —— — - — — WAKE_BASE=TRUE — 848587
J L I| L J | L
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:
access PCH & CPU vi a PECI. THE LNECRAT! L%%A&:ERPEEE%&THEMC
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I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 52 OF 132
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7

3

CPU Vol tage Sense / Filter
PLACE_NEAR=U4900. ML1: 5mm
68 15 12 7 6 _PPVCORE SO CPU XWSSEOQ R5309
1 §& 2 CPUVSENSE IN L 433K, SMC_CPU VSENSE
i 1 C5309
PLACEMENT_NOTE=P| ace near U000 et 0
T %
o
=
D AV
GPU Vol tage Sense / Filter

PLACE_NEAR=U4900. N11: 5rm

a2 75 7 6 _PPVOORE GPU 3(“55359 3515335K9
1 5 5 2 GPUVSENSE | N 1A 2 SMC_GPU VSENSE
19%
i 1 C5359
PLACEMENT_NOTE=PI| ace near U8000 —
6.3V
2 x5R

GFX Vol tage Sense / Filter

402

GND_SMC_AVSS

@D =

PLACE_NEAR=U4900. ML1: 5rm

45 46 49 50

oo =

PLACE_NEAR=U4900. N11: 5rm

45 46 49 50

PLACE_NEAR=U4900. K9: 5rm

82 70 &

PBUS Vol t age Sense & Filter

56315
FDG6332CG
C70-6
P- CHN'
9 67 66 65 49 40 7 ¢ _PPB H
o8 8
&4 s D\s PPBUS G3H VSENSE
M N_LI NE_W DTHE0. 20 nm
M N_NECK_W DTH=0. 20 mm
R5315! = VOLTAGE=6V
100K 5
5%
1/ 16w

M- LF
402 ,

PBUSVSENS EN DI V

R5316"
100K
5%
116w

M- LF
402

2

PBUSVSEI EN L

PMSLP S3 L R

73 72

R5385*
27. 4K

1%
1/ 16W

402 ,

PLACE_NEAR=U4900. ML3: 5rm

Rt heveni n = 4504 ohns

R5386"
5. 49K
19

116w
froats

402 ,

SMC_PBUS VSENSE oD =
+ C5385
—— 0. 22UF
T 20%
2 Sea’ PLACE_NEAR=U4900. ML3: 5nm

402

D

AV

45 46 49 50

PLACE_NEAR=U4900. ML3: 5rm

SYNC DATE=06/29/ 200

60 24 13 7 ¢ _PPVCORE_S0_GEX Sl\%gg R45§399 Enabl es PBUS VSense divi der when high.
1 2 GEXVSENSE IN 4 03K SMC_GEX_VSENSE g 45 40
PLACEMENT_NOTE=PI ace near U1000 1w
VEDF 1 C5399
027 | §7220UF PLACE_NEAR=U4900. K9: 5mm
T, 8%
X5R
402
GND_SMC_AVSS L 46 45 50
CPU VCore Hi gh Side Current Sensor
4 47 45 4543 23 21 17 7 o« _PP3VA2_G3H
AeBEed sk
1 5388
0. 1UF
Soos
2 o
PPBUS CPU | MVP_| SNS 7 o
o 7 &I} v+ = PLACE_NEAR=U4900. L7: 5rmm
38518 = 1 SNS CPU N H\51A3281% R5335
PART# Qry | DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI TI CAL BOM OPTI ON Rg)30%§ = Shin SC70 our |8 Hl SI DE_1 LA 3K, CPU HI | SENSE, 45 a6
1% 1%
102S0858 1 RES, 0. 010 OHM 1% 1/ 2W 1206 R5388 CRI TI CAL 1w 1/ 16W
g 1N = ISNS CPU P afin+ REF| 1 GAIN: 500X M LF B ?232%&5
D &%, PLACE_NEAR=U4900. L7: 5mm
o
62 70 69 67 o6 65 49 49 1 6 PPBUS G3H o 102
38 7:° D GND SMC AVSS 45 46 40 50
EDP for PPVIN_S5_CPU I MWP_ISNS R = 5.867 anps for K18.
BMON Current Sense - Entire circuit nmust be near SMC (UW4900)
DCIN Current Sense Filter
15 47 10 45, gs o gr 7.7 5, PP3VA2_ GBH
BMON_ENG J_l &:365’\5 PLACE_NEAR=U4900. N12: 5mm
BVON_ENG 313 ggo}“ F o380
INC7SB3157P6XQ 2 65 CHGR AMON 1A 2 SMC DCI N | SENSE e
65318 BVON | NA_OUT 1l S0 sal6  smc MUX_SEL iy o 50 o m = Y o
T o | BMON_ENG 1 Wi |t cs380
REGULATOR S| DE: G55 VE 2| a0 ved5 = - 1230.%32UF PLACE_NEAR=U4900. N12: 5mm
uUus323 R5391 PLACE_NEAR=U4900. N13: 5mm 2 SeR
b
o5 o CHGR_CSO R P sl TNAELS, L - D BvON 3] | Ja BVONAMICOUT S5 X6 SICBATT | SENSE - | GO SMEAVSS s
BMON_ENG 1%
% o5 gy CHGR CSO R N a4l ReA 1 YER L 1R5371 ML 1 C539
B% %QOK f— 98.%022UF
LOAD SI DE: G\D %‘jlﬂg 2 1V xer
N 2 1 2402 402
ﬁég/\w PLACE_NEAR=U4900. N13: 5rm
Moni tors battery di scharge 40
current frombattery to PBUS GAIN: 50X
= GND_SMC_AVSS s 45 10 50
U5303 only senses current up to 6.6A SYNC VASTER=RLE  SENSORS
=

Current & Voltage Sensin

d} Appl e I nc.
®

D

TG Ve
|<SCH_NUNb
<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
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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
2. 87K OPA2333 PLACE_NEAR=U4900. L10: 5mm
o [m—GEXL MVP6_I MON 1 2 s GPUI SENS_P e P AL
1% 4. 53K
R5459 %4% PLACE_NEAR=U4900. N10: 5nm %:? - B E— : SHECRULSENSE D <
. NEAR= _N10: %
o e 2 | MWP_L 1397, | SENS P Ni\ R5453 R5410 Wi |+ cs408
. 53K 1 B
N CPUWOORE 1QUT 1 AR R2 SMC CRU I SENSE fomy 45 1AX0K 5, GPUISENS N | Gain 1 4x f— go-;/anUF PLACE_NEAR=U4900. L10: 5mm
Vs £ e % s
Moz = %:? G:ID SMC_AVSS
R5450 15453 45 40 49 50
1K, CPUISENS N e R o
PLACE_NEAR=U4900. N10: 5mm ™" 8%, 1A, 2
Son
402 o
1 R5452 . -
= , 200K, Gain: 3X = C5407
470PF
/18w 12
ME- LF | [
402 1% NOSTUFF
C5457 G
470PF
1|2
1 P 1.8V FB Current Sense
G
05 B AH % 0 PPIVS SO
oo
s 76 my—PPLVBRIVS5_SOGPU_| SNS_R
CRI TI CAL R5415
R5413 13 1 SNS P1V8GPU P 12325, | SNS PIVBGPU R P
" GFX VCore Current Sense 0. 001 A +
%863 %2 %0 54 %2 51 %0 5, PP3V3_ SO 1% iasw , s
ErrEE et NE Mooz~ -
t C5444 o012 2 35421;‘ j :
P w1 SNS_P1VBGPU N 132 5 | SNS| PIVBGPY R N o 9,229F  PLACE_NEAR=U4900. L8: 5nm
E:EI -g S e s et PP1V8RIV55_SOGPU_I|SNS Bt Gain: 431x A
M o
R5484 s (PA;I\:S:B 402 PLACE_NEAR=U4900. L12: 5rm Mios" (;:; SMC AVSS
» o > GEXI WP _CS R P 1W'S w GXISNS RP 3, OFN R5479 NOSTURF 1R5416 = 45 46 49 50
% AN GEXIMVP_I SNS | QUT 1 A A2 SMC GEX | SENSE gy s 2o 5409 1 R5417
ek P2 RV Vi 47‘;5.';, p— %5“'16\” . /\/1\7\/ , S| GNAL_MODEL=EMPTY
- 2
R75411581 d GAI N 140X Mok 1 5479 R LWt e i
o0 o > GEXLMWP_CS R N1 K weEx Islis RN 0. 22UF s S
M PLACE_NEAR=U4900. L12: 5nm 20%, f7°P§ SI GNAL_ MODEL=EMPTY
iip "5 L
” RSA83 = = 19% NOSTUFF
NOSTUEF 1AM 8 Fiid
Cf4’$08|3|2: i_ 11R'a)482 %/{:11?\'4\/5' GNAL_MODEL=EMPT
A 2] /6w “02 FF
Ry feipp 14 CPU & MEM 1.5V S3 (DDR) Current Sense
2402 470PF
112
1
L %‘5 S GNAL_wopEL=ENPTY e o2 40 26 35 94 99 92 gy 10, e PP3V3 S3
M
1 C5454
0. 1UF
S
2
Fios
35411514 s Q%Aﬁfé;; PLACE_NEAR=U4900. N8: 5rmm
- D ISNS 1V5 S3 P HAZK L DDRISNS RP o, R5440
M N PR 1aur 3 453K, SMC P1V5S3_| SENSE oD -
RP443 Yok’ . v
. T : ! 1 C5490
CPUVTT 1.05V Current Sense s o7 rm——1 SNS 1V5 S8 N i A2 DORI SNS_R N 5 [ Gain: 243 o 22UF
1/11°/é’w go;/:/
ME-LF 2 X5R
402 202
= GN\D_SMC AVSS
NOSTUFE A PR
1 R5442 R5441 .
Cf4>§104l13'2: N )Y Bt g L MODEL=EMPTY PLACE_NEAR=U4900. N8: 5rmm
10% —— !
| TI CAL i i
430 02 2102 Y 5441
R s OPA2333 “* "470PF
75411574g CPUITTISNS RP s, DFN PLACE_NEAR=U4900. MB: 5mm 12 S GNAL_MODEL=EMPTY
w0 m_ CPUVITS0 CS P LA 87 i
& i5 10 = 18% NOSTUFF
R5473 W lF R
- D CPUVTTSO CS N LASK . cPUVTTISNS RUN
1/110/60W
LR
402
CND_SVC AVSS 1o as o0 SYNC VAGTER=RIE  SENGORS SYNC DATE=07/ 02/ 200
472 'R5472 R5471 ey S -
1
- rrent nsi n
4705@—_ %Q_few , 1M S| GNAL_MODEL=EMPTY PLACE_NEAR=LM900, VB 51 ens :
2 M- LF 1%
i i i s NI d} Appl e I nc. | <SCH_NUM>| D
417|0|PzF SI GNAL_ MODEL=EMPTY = <E4LABEL>
[} NOTI CE OF PROPRI ETARY PROPERTY:
= 10% THE | NFORMAT| ON_CONTAI NED HEREI N IS THE
50V Rl ETARY PROPERTY OF APPL oovPUr I NC.
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7

6

5

4

3

GPU Proximty/ GPU D e/ Left

R5550
$AEAAT % £ PPIVE SO LAAAZ— PP3V3 %}B?%%%%NS R
40 PLACE_NEAR=US550. 2: 5mm g@{&u 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 sl G\IAL_NDDEL=%N?)TI bo 1 weseE ¥
N US550 - 2 2
0. 0022uF - EMC1414- A
87 MSOP
Ry 2| pp1 THERM / Al 7 GPUTHVSNS THM L
Detect Right Fin Stack Tenperature R 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 stack oy P-l ----- Choter T T ,
---------------- acenen
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 ) .
Pl ace @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
£

47 46 42740737 34 30 28 27 1 PP3V3 SO CPLJTH'\/S'\IS R
FE o R 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
Det ect 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
BT RG, NOVEET
<SCH
d} Appl e Inc. SCH_NUM>
8 <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | V\FCRNIQ | ON_CONTAI NED HEREI NIS THE <BRA|\O_b
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Left Fan Ri ght Fan

. PP5V_S0 " PP5V SO
9 92925 5 2 0 B PP3V3_S0 mmsmsnn el PP3VE SO
FEEE A b ORI TI CAL A 5 CRITI CAL
, J5650 L 78\:{7516%804
R5650!) | 78171:0904 Ro6RY WA S
5 0
s | —0 s | —0
R5655 402, o R§1(75|§5 402, 1
« o SMC_FAN 0_TACH 1,(‘&/'(\2 s FAN LT_TACH DS « o SMC_FAN 1_TACH LA 2o EAN RT_TACH o[
Wiy T2 i £
o O hos o}
R5651* R5661* 6
100K —=O 10QK ) —0O
a8 2 660 a8 660
i, % IN7QO2DW X- G 51850369 e, q INT0030W X- G 51850369
s m—SMC_FAN 0_CTL A[FTd3  FAN LT PWM = s > SMC FAN 1_CTL \JFTd6 . FAN RT PWM =
SYNC MASTER=K19 M_B SYNC DATE=05/ 29/ 200

TTTLE

Fan Connectors

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

NOTI CE OF PROPRI ETARY PROPERTY:

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

USB | NTERFACES TO M.B
SPI HOST TO Z2

TRACKPAD Pl CK BUTTONS
KEYBOARD SCANNER

PP3V3_S3_PSOC .,

|
|
|
|
|
|
|
! EEEE
| FEEA A A
| wo PILCKB L NN
| ss _BUTTON DI SABLE
se Z2_HOST | NTN B
! s W5 _LEFT SHI FT_KEY - LIPYP [
! 53 LEFT_OPTI ON_KEY
|
| mmvmmalccnwhwmwm
LLLLILILIL|TF|T |||
! BrA®ONNN0TNO 0T
! Nl 008 Jlolel gl ala
| » W5 CONTROL_KEY Yp2 3n0faaod gaaoaaon P2 _2[42 W KBDI7,.
| sas Z2_KEY_ACT L 2p2 1 P2 0|41 _ W5 KBDI16N.,
| TP_BOOT_CFGL 3pg 7 CRI Tl CAL P4 640 WS KBD15_C.,
| TP_P4_5 4P4_5 U5701 P4_4[39 W5 _KBD14, 5,
sa 6 _Z2_DEBUG3 P4_3 cY8Cc24794 P4_2|38 W5 KBDI3 s
! oo Z2_RESET ops_1 MF P4_0[37_WB_KBDI12, o
| e P 1p3_7 ( SYM VER2) P3_6[36 W5 KBD11 s
| ws PSOC F CS L 8p3_5 APN 33752983 P3_4[35 W5 KBDI1O s
| s« [PSCC_NOS 9P3 3 T P3_2[3¢ W& KBD9,
| se 6 _PSOC_SCLK 10p3 1 P3 0|33 _W5 KBD8 -,
| o Z2_M SO 11l pg 7 P5 6|32__WE KBDY , «
| sas Z2_CS L 12p5 5 P5_4[31 WS KBDI
| s Z2_NMOSI 13p5_3 pP5_2[30 W5 KBD2 s,
| =0 £2 SCLK MP5_1 L inen ~oon<o P5_0[22 VB KBDS s
| \—cl\—cl\—cl\—clg 8 I\II\IHIHH \—cl THRWML
TR RSAaSEREARE  PADS
| IS RN R EEINE
| Al A H AN N[N NN N[N NN
| -
! TP_PSOC_SClj = WE_KBD4 5,
! W5 _KBD5; -5
| W5 _KBD6 -5
|
| 1P PSCC SLA TP_I SSP_SDATA P1_0
| | SSP SDATA/ | 2C SDA
: s NC PSOC P1_3 72 CLKI N o
|
|
I .. TP_ISSP_SCLK P1 1 10 P77
| | SSP SCLK/ 1 2C SCL
|
|
|
| DI FFERENTI AL_PAI R=USB2_TPAD R527 01
| 93 36 USB _TPAD P 1 2 USB TPAD R P
PP3V3_S3_PSOC
! Séw Fi L R=USB2_TPA o
. Vot RE R MR ol
|
TO MLB CONNECTCR
! R5702
! 93 36 USB_TPAD N 1,\%2 USB TPAD R N
| DI FFERENTI AL_PAI R=USB2_TPAD Fi R=USB2_TPAD
| ity R M TR on
|
|
|
|
|
: U5701 CHI P DECOUPLI NG
| PLACE C5701, C5702 & C5703 PLACE C5704, C5705 & C5706
| CLOSE TO Us701 VDD PIN 22 CLOSE TO U5701 VDD PI N 49
|
' R5704
! 1 /\1/y5\/ , PP3v3_ss3!
o
| s
| 1C5704 1C5705 |1 C570%0:
L 1ooPF L0 1UF L4 7UF
| — 59 — 10% —— 20y
S B8 S 160 S 6%
! B A5 CERML 1 © 23
|
|
|
|
|

PI N NAVE POVER

TVP102

3Vv3 LDO

Psoc

18V BOOSTER

v 10UA 2.55 KOHM 0255 v 0.255E-6 W
204 v 16.32E-6 W
6V 36E-3 W
012 vV 0.72E-3 W
012 Vv 96E-6 W

021 Vv 294E-6 W

VDD 60MA MAX
vout
VDD 8MA (TYP)

10 oHM
0.2 OHM
1.5 OHM

oo ooo o

4.7 oM

o

0188 V 75.2E-6 W

a9 a8 47 46 45 43
73

34 33 32 31 20 17

| SOLATI ON CI RCU T

% 2 17 ,°PP3V42_G3H CSZ&F5

[ %g}j_

%2°25%84 %380 18 %3¢ §

W5

53 6

so107 73 PP3V3_S3 2

SoT6
7252

WS_LEFT_SHI FT_KEY

R5714
70,

KEYBOARD CONNECTOR
J5713

APN 51850637
NCx =32

[ PP3V3_S3

KBD1
KBD2
KBD3
KBD4
KBD5
KBD6
KBD7
KBD8
KBD9
KBD10
KBD11
KBD12

KBD13
KBD14
KBD15_CAP
KBD16__NUM
KBD17
KBD18
KBD19

% 5 [ B B 5B 55555

>W5_KBDI6N 1 XA A
1%

R5710 53

KBD20
KBD21
KBD22
KBD23
KBD_ONOFF_L

3333333

4 45 6 o SMC_ONCOFF_ L

l
-

SMC_MANUAL_RESET

PP3V42_ G3H

m&)

LEFT SH FT KBD 1

48 a7 46 45 &
73 6

36 35 34 33 32 31 20 17 8 7 &

3

PP3V42_ G3H

76
4

S%YEZ%@AFEAPE
SOT665

PP3V3_S3

536 VB

16178773772 55 54 53 50 48

Ws_LEFT_OPTI ON_KEY,

5% 0 s5.50.5 71171 5, PPBVA2_G3H

NEAR 15713

48 47 46 45_43 23 21 17 7 &

veebels e WS LEFT _SHI FT_KBD
« o W5_LEFT_OPTI ON_KBD
< s W6_CONTROL_KBD

|(5(5000OOOOOOOOOOOOOOOOOOOOOOOOO|

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

LOG C

73766 65 64 53 49

sa s W5_LEFT_SHI FT_KBD 1

UF

JiCE758
o
374

APN 311S0406
CRI TI CAL
5
S&éLVClGlO

LEFT OPTION KBD 1 9572

10178773 72755 54

53

6 7.8 17 20 31 32
54's5 72 73 87 101

48 36 35 34,33 32312017 8.7 8 .

33 34 35 36 48 50 53

PP3V42_G3H

49 48 47 46 45 43 23 21 17 7 6,

73766 65 64 5

7Ts§£3‘§AFEAPE
U5 72702

PP3V3_S3

s s W5_LEFT_OPTI ON

a6 W5

CONTROL_KBD

D 3
6 SMC_TPAD_RST_L

WS _CONTROL_KEY

2

33K 33K

? lew %16W

- LF CLF
2402 2

s W5 _CONTROL _KBD 1

3

TPAD BUTTONS DI SABLE

BUTTON_DI SABLE

58 = T PLACE THESE COVPONENTS CLOSE TO J5800

THI'S ASSUMES THERE' S A PP3V42_G3H PULL UP ON M.B

SYNC MASTER=K19 M.B SYNC

70 4 a6

DATE=05/ 29/ 2009

701
SSMZK15FV D|3
SOD- VESM HF |
KH
[
0 THE TPAD BUTTONS W LL BE DI SABLE
1|6 SI7 WHEN THE LID I'S CLOSED
SMC_LI D LID OPEN => SMC LID LC ~ 3.42V

64 46 a

LID CLOSE => SMC_LID_LC < 0.50V

TTTLE

VEELLSPRI NG 1

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

- R5812, R5813, C5818 MODI FI ED
72 67 66 61 50 55 a6 43 43 42 3 0y 7 o PPEV S3 ORI T CAL | PD FLEX CONNECTOR

o h L5801
3. 3UR 870MA D5802 R5806
g o3y I NPUT_SW 1 2 BOOST_SW 1N 2 PP18V5 S3_SW, , O , PP18V5_S3
SN VLF3010AT- SM HF M N_LI NE_W DTH=0. 50MM %™ a - A DTH=0. 50MM APN 51650689
%O “’;&'g 8: 384 M N_NECK_W DTH=0. 20MB0520WBXG |VOLTAGE=18. 5 HELbW VU REER Y R0 20Mm
X . SW TCH_NCDE=TRUE APN 37150313 40% CRI TI CAL
1
1 R5812 15800
PPSY_S3_BOOSTER S§is 1M 55560- 0228
M N LLNE W DTH-0. 50MM > %gég, mﬂé\, M ST- SM
M N-REGCW DTH=O. APN 5351401 HM 2402 s s L L 2[o o] L kv acT L
53 6 4 O C 3 — 6 53
VN Z2_DEBUGB 6 5 Z2_RESET
1 6. 6
U5805 s 1145819 S TRYes] e[0T PSCC F CS L.,
" Tpse1045 [ BOST_EB . a L% " Z2 M SO 02 T BLCKB L
2 53 6 ‘o6 6 53
N 6%3-1 Z2_SCLK 5 i1 PSOC_M SO,
3 |po CTRL| 5 Z3, BOOST_EN ;= Zj . Z2 BOOST _EN 14 gg 13 PSOC_MOSI Z:
CRITICAL | ¢ 'R5813 .Z2_HOST I NTN 6[0 o5 PSOC SCLK ,
8 = 74 5K ECI N EY; SMBUS SMC A S3_SDA, 4, 4 «
THM 5 8 1R5811 §%}E¥v w22 _CLKIN 20[ 0 e SMBUS_SMC_A S3_SCL ", .. .
1C5816 |1 C5817 100K 2402 5350 46 30 95 34 33 92 33 2,170 1 5 PP3V3 S3 2] 5 ol21 PP18V5_S3 . 7
—— 0. 1UF —4— 2. 2UF 9 9 b $61%8773%73
T W |0 o N
P gCERM [ g 2402
Keyboard LED Dri ver
93 93 93 92 98 %2 5 39 4°, PP3V3_S0 72 70 00 60 52 47 42 237 g, _PPBV_SO CEISTé g/c-\)L
47746 42740 37 34 30 28 27 26 88 86
ER R ) )
10UH 0. 58A- 0. 350HM 5815 pin 1 is grounded
h A R585 1 1 2 KBDLED SW c\‘;lsg](_:AL on keyboard backlight flex
To detect Keyboard backlight, SMC will 4705 L 098AS- SM T a = fris. aA281%0 & an
tristate SMC_SYS_KBDLED: %13\/\‘} C58501 o SW TGHNODE=TRUE F- RT- SM
i b 1UE N o SMC_KDBLED_PRESENT_L 1
LOW = keyboard backlight present 2 1 %,;— 2_8
X5R 3 N —
Hl GH= keyboard backl i ght not present 402-1 1 3 Lo
s _SMC_SYS KBDLED 6lerre Lol - = [
BOM OPTI ON:  KBDLED_YES :
NO STUFF Tess0 APN 51850612
R5853 ALWAYS PRESENT RSEBE%ﬁl R581%2K1 LT3401 SYNC MASTEFCRIO B TYNG. DATE=05! 207 200
M‘:l }2@ 15}2@ KBD BACKLI GHT CONNECTOR WELLSPRI NG 2
265, 202, cap) TR, TOVEET T
an B d} Appl e I nc. <SCH_NUM-| D
o ~ S <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 . . .
- PP3V3 S3 Desired orientation when _—
5950 48 36 39 30 33 817770042 8 ’ pl aced on board top-side:
Losaze | gmgos
3| NO STUFF ,
R59211 - > i( % ~ 30
10K Voo X %R vy
2% U5920
M:-U\év AP344ALH = = Front of system
402, LGA +X
1Fs vourx| 12 SMB X AXI S oD +Z (up) ¢
s a5 SV5_ PVWRDN ss as — SVE PWRDN 5 |pp CRI TI CAL
5 o D> =R e S TRE SvE SELETEST 5 1o vl 10_SMB_Y_AXI S o O
voutz| 8 SM5 Z AXI S oD
15 |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
2 ew NC _6 INC NCl 13 NC
i 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 54 830 Desired orientati on when
1ot 5 PP3V3 S3 ’ laced on board t i de:
Bak NO STUFF NO STUFF ptaced on board top-side:
1C5932 1C5936
3 U o0 B
VDD 2 }f 2 X5R +Y
30 282 603
AP344A1L H = = Front of system
LGA +X
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 Circle indicates pin 1 |ocation when placed
11R(?K932 Ne 3 Ine N1l ne in correct orientation
%6 NC 6 INC NCl 13 NC
108 NC _9 INnC NCL 16 NC e
2402 aD
N

SYNC VASTER=K19 M.B SYNC DATE=05/29/200 A

Sudden Mbotion Sensor (SMVS)

CS Appl e Inc. <SCH_NUM-| D
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3

2

R6003 M NokkRR-W BFHES: 38T M NokERR-W BFHES: 38T R6004 b
PP5V_S3 PP5V_S3_DEBUG _ADC_AVDD_R PP5V_S3_DEBUG ADC DVDD R, 10  PP5V_S3
PLACE_NEAR=R3404. 1: 3mm PLACE_NEAR=R4598. 2: 3mm tot ez 72 o VL TAGE=5V VILTAGE=5V A DEBUG ADC 8 5
XW5010 XW5020 DEBUG ADC M LF DEBUG _ADC DEBUG ADC DEBUG_ADC DEBUG_ADC VEF 2
SM M - 0 1 C6000 1 C6001 C6002 1 C6003 : 02
s PP3V3 W AN F 1 542 P3V3 WAN_F_XwW 12 o PPBV._SW QDD 1 542 PS5V SW ODD_XW e ‘0/1UF L ;2|_0%U|: 0.1 ;;_: 10y50::
DEBUG ADC DEBUG_ADC > 85 - C&o 2 85
1R6010 1R6020 PLACE_NEAR=U6000. 23: 5nm 603
649K PLACE_NEAR=U6000. 22: 5nm 10M ] ]
Haow DEBUG_ADC oW DEBUG_ADC 1 I I eBLG ADC -
02 402 = >, =
2 R262%]|22 : R262%2K2 u6000 R6001  piace NEAR=W900. F1: 3nm
< _ | E_| 1 2 - ADC_CHO ¢ p /_SW._ ) | 1 2 ADC_CH1 s g - = CF1:
LTC2309 SVBUS SMC_MGMI_SDA,
1% DEBUG_ADC 1% s ADC_CHO 22 |0 14 2 i5 10 7
oo g DEBUG_ADC 1 7 Py DEBUG _ADC ADC_CHI1 23 o ADL 5% =
'Re011 ok 1 6012 R602 502 106022 e 2alas  DEBUG ADC 116w DEBUG_ADC
A s« ADC_
Haew - f‘j“g,up 6w T f‘j“Q,UF s« ADC_CH3 1os SoA . 40 R6002  piace NeAR=W900. E4: 3nm
P 2 %5 242 55 s ADC_CH4 2 | sa| 16 ADC SCL L 2 SMBUS SMC MEMI SCL i is s o7
z ss ADC CHS 3 lcs 576,
PLACE_NEAR=UB000. 22: 5mm PLACE_NEAR=UB000. 23: 5mm « ADC_CH6 4 o VRer 7 ADC. \REE MZE)%'W
- e s ADC_CHY 5 |y
B o REFCOMP|_8 AD(‘ REECOVP
) DIVIDER ~ 2/5 oM ADC | DEBUG ADC
DIVIDER ~ 2/3 | 2C ADDRESS: 0X10 / OX11 — ap—. TERM 1 C60071 1 C6005
ADC RANGE: OV TO 4. 096V 3 D D :_?8\/’ %‘%&,
LSB: 0.001V ES e s S —IZ %5
67 66 61 58 56 54 46 44 43 a2 33 31 7 5. _PPOV_S3
58 56 s o s s, SEBUG ADC DEBUG ADC
C6030 C6040
DEBUG_ADC DEBUG_ADC
R6030 402 R6050 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 DL%L(J)(ZSDC =
1% U6030 DEBUG ADC 1% DEBUG_ADC
16w OPA2333 - 176w s OPA2333
- g o R6054
Yo" 3+ o ROQR4 402 - 2+ 226K
DEBUG ADC TS ,ISNS Al RPCRT_1LQUT 1245K2 ADC._CHP = DEBLG ADC 1 ISNS Q0D 1 ouT 1228K, ADC._CHA =
o 2 a 1% = 2| Ve 1%
RE031 e By DEBUG_ADC R6051 T, e _ DEBUG ADC
243 4 GAIN 1239X Y 1C6034 P | N 399 | SNS OOD R N GAIN: 561X 40 Cc6054
> TP_I SNS Al RPORT N1 2 1 SNS Al RPORT R N o gogzup = SNS_ODD, 1 2w o gﬂg%UF
1% <\l 1% 5 6,
Mjgg‘é’ z 585 %égg‘é, DEBUG ADC PLACE_NEAR=U6000. 2: 5nm 585
L DEBUG_ADC _ . D > L
60321 "TR6eEY|  Rep33 T | PLACENEARSUS000. 24: Smm 6052 1 Y| T R6053+ L
470pF - ¢ 301K 1 301K, - 470pE L ¢ 280K 1280K,
NOSTUFF @,,\;7’2__ fow A NOSTUFF ﬂ,,\ﬁz e o
0 2402 M35 06033 0 2 M5 06053
47OPF A70PF
1012 1 I L2
= % NOSTUFF = %8% NOSTUFFE
DEBUG_ADC G
PLACE_NEAR=U6000. 1: 5mm R(Z?Z(SO PLAGE NEARLB000. 3 S
FB Vol tage Sense / Filter o TP _ISNS HOD P 3 2 5 ISNS HOD R P U040 _NEAR= -3
1%
116w s OPA2333
e, PPIVBRIVES_socry | SNAB040 ML
1 2 FBVSENSE I N DEBUG ADC I SNS_HDD_| QUT
PLACEMENT_NOTE=PI ace near R5413 R60_61
> 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: 5mm 06062 1 =
B 470PE ——
8T
NOSTUFF i 2
VNCGTUFF
PLACE_NEAR=D9701. 2: 3rm
o 60 01 50 50 0 45 a0 13 42 93 3 5, PPBV_ S3 oepus Ao 080
1 SM
EE}UF e PPVOUT SO _LCDBKLT ; = > pyQuT_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
5030 o o 52
TP_I SNS_LCDBKLT_N shin SCIo T |6 I SNS_LCDBKLT_I QUT 13%5K2 ADC CHB $PVOUT_SO_LODBKIT DIV 1AAA2 ADC _CHZ s
= DEBUG_ADC IN. 200X 18w DEBUG ADC DEBUG_ADC 178w DEBUG _ADC
TP I SNS LCDBKLT P 4w > ADG1 GAIN ho5" 1C6074 'R6081 GosF 1 C6082
2. 2UF 52. 3K —L 22 5UF
G\D S % 1/16w T g“i, SYNC _NMASTER=K18 SENSORS SYNC _DATE=07//07/ 200
o xg 402 Zf =
4 2
mLace rearcusooo. s s DEBUG  SENSORS AND  ADC
PLACE_NEAR=U6000. 4: 5mm TG Ve T
L = < CB Appl e I nc. |<SCH_NUM>| D
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31 2723 21 20 10 18 17 7 ¢ PP3V3_S5

95785 83 73 72 71 66 35

a7
a7

47 20 &

NOT
ROM

E:

w

m
m
m

f
|

'R6101
3503K Cg)ll%%)
16
240'2L¥v E‘y‘

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

d} Appl e I nc.
®
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5

AUDI O CODEC

CRI Tl CAL APPLE P/ N 35352592
L6201
FERR- 220> OHM PP5V_S3 6,7 31,3F 42 43 44 48 54 58 58 1 56 &7
o772 71 20 2 21 16 32 7 6y PPLV8_SO LYY Y L2 . PP1V8 SO AUDIO DI G
0402 CRITI CAL| VN RENE W Brres: 1omM PP3V3_S0 8077090460051 %% % s
72u1F0 11 g:612U1F1 B aialag e
%006 109 . PPAV5_AUDI O ANALOGrm =
i G o ORI TI CAL 06216 |1 06215 1 CRT1 AL WY TR WS 13my
C62191]. G o ;;——ngllé ! ! 0621
L % % . - :
%2 50 5 GND_AUDL O _HP_AMP AT PEPY 2 Qg - 10UF£;? g, |7 ok * ’J[:g?z g
58 PP4V5_AUDI O ANALOG 4 012- LLP % —— 2Q% 4
o RIoar— e o ¥ g ® ;g 2 1 b 1 GND ALDILO HP_AVP 4 .o .
R6210 %_‘g)OUF i 102 I; VBI AS DAC D VA REFVA FP VA - GND_AUDI O CODEC 55 5 63
& T 6 29 |VBI AS_DAC
%%67K xﬁé 2 2 Xng HPOUT_L| 38 M N LI NE W DTH=0. 30MM M N NECK W DTH=0. 20MM AUD HP_PORT_L
i 6 6 CS4206_FP 44 P FiLT+
%-zu\év CS4206 EN 21_rp Fi LT HPOUT_R|_40 M N LI NE W DTH=0. 30MM M N_NECK_ W DTH=0. 20MM AUD HP PORT R o
z B HPREF|_39 M N LI NE W DTH=0. 30MM M N_NECK_ W DTH=0. 20MM AUD HP_PORT REF@
NC TP_AUD GPIO 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 AD LOL PR mmo
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 AD L2 NL e
LYC LI NEQUT_R2+| 32 AUD L2 P R 61
CRI Tl CAL| | 45 |FLvP L neout . L33 AUD L2 NR =22
C6222 1 C6223 43 |FLYC B o
502 UF -2} o/ 42 |FLYN
\Y Rk U201 Mceiaslis AUD_CODEGC_M CBI AS g o
-LF 4
3 [v._HD CS4206ACNZC
C54206 FLYN CRIQFTNI caL Voo 28 CS4206_VCQM
VL_I F
LI NEI N_L+| 21 AUD LI _P L so
o v p—HDA BI T _CLK 6 JBITOLK LiNEI NG | 22 AUD LI _REF @msg
o 17 (TR HDA_SYNC LI NEI N_R+| 23 AUD LI _P R am =
R6211 [ 10_|svne
39
o 17 oo HDA_SDI NO 1 2 » AUD SDI_R 8 |soi Ma N L+ 18 AUD M C INP_L o
I\%\/ 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
s +r fry_HDA_RST L |
o2 AUD SPDI F_I N 47 |SPDIF_IN
m RE212 AUD_SPDI F_OUT_CHI P 48 |spi F_out VREF+_ADCL21 54206 VREE ALC NC
AUD_SPDI F_OUT 1239 > TP_AUD DM C CLK
2 (OOt} /vy\/ DM C SCL| 4 NC
1 5l/gW
hob™ DGND THRM PAD AGND
~ [ [lo|
N 9 CRI Tl CAL CRI Tl CAL
Co2pa'l. .|:n22s
l- I R 'R6213
— case- P¥ GRS B0 100K
Hhiow
2402
s 50 ss GND_AUDI O CODEC \k/ﬂukt/lﬁgaw BIHER: 3WM
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- OHMM N RECR W BIH=0: MAX8E40- 4. 5 DI FE FSI NPUT= 2. 45VRVS
1 2 - .
67 66 61 58 55 54 45 44 43 4233 31 7.6 [T PP5V_S3 10402 \ 4V5_REG | N 1IN ouTl 6 PR4AVE AUDI O ANAL03@ 58 SE FSI NPUT= 1. 22VRVS
R6200 olaavs nR DACL FSOUTPUT= 1. 34VRVG
gunugnndl, PP3V3_S0 N SIS REG EN sHon: c6202| |ormica DAC2/ 3 FSOUTPUTDI FF= 2. 67VRVS
Baadundiy AN ao N5 02021 156203 DAC2/ 3 FSOUTPUTSE= 1. 34VRVB
it 1 C6200 CRI TI CALY 1|2 —1UF
sz L 1 0620 ! 2 160
_: 1% —1 OF ig\fﬂ Py
351 XWs200 T, v Ko™
SM Py
1532 N GND_AUDI O_CODEC s 55 e
1 0 2
5%, SYNC MASTER=K18 AUDI O
o e
okt AUDI O CODEC/ REGULATOR
X\/BS&O]_ MNLINE W DTH= 18W I e I nC
15382 NERECR-W BTH= GND_AUDI O HP_AMP 54 40 2 App .
VOL TAGE=0 ®
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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
o o 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
421)5'\9/ CEl \§5R
805-1

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

TAUDI O LI NE | NPUT FI LTER

NOTI CE OF PROPRI ETARY PROPERTY: P —
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ZOBEL NETWORK & 1ST ORDER DAC FI LTER PLACEHOLDER

R6501
o o AUD_HP_PORT L 1%2 AUD HP_ Ly
5%
CRI TI CAL 170w
500 o5
0.1UF
1B T IR6502
X7R- CERM 2 3, 32K
NC _AUD HP_ZOBEL L mﬂé’
R6500" 2402
1/ 16W
WS,
o s r>-GND_AUDI O HP_ANP
R6510*
39
g
4025 1
NC _AUD_HP_ZOBEL_R 563%]}22
CRI TI CAL] oW
C6510* i
iR
XTR CgY R6511
o o AUD_HP_PORT_R 1%2 AUD HP_R g oo
%/gf@w
05"

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

AUDI O HEADPHONE FI LTER

TR .
d} Appl e | nc. <SCH_NUM>| D
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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
o7 6 61 58 55 54 45 44 43 42 53 g1 7 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
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35 SSMP315R N c1 fin WCSP qure| 3
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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
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L670
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CODEC QUTPUT SI GNAL PATHS
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C6861 VOLTAGE=3. 3V
PORT C DETECT (LI NE-IN)
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MagSaf e DC Power Jack

CRI TI CAL CR T1 CAL
J6900 65822?\, PPDCI N_G3H -
78048- 0573 |, pp1gy5 DCI N FUSE 1 2 I
: W N I BT o
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PVWR —_
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sic| o ZRGOEI)(ZQ H_;, TmSZOSAFEAPEI 40}25\/I
-4 5% SOT665
= Tasw U6900 2 = SMC _BC _ACK 45 a6 65
VEiG540 @
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Supply needs to guarantee 3.31V delivered to SMC VRef generator
R6990
.. _PPDCI N_G3H_OR_PBUS NN
N LITNE_WDTH=0. 6 mm 5%
AR R 8w P3V42G3H_BOOST
402 ~
N BOCST
tesso
PP3V42_G&3H
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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
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Rever se- Curr ent
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LAANE—(CHER DALN) R7021
- 1 2
ACIN pin threshold is 3.2V, + - 50mV —2{>|—| e LOHR CSI R P 4 2%'05'8“—
1 o
Di vi der sets ACIN threshold at 13.55V __(:_7091%8,: 05" 0..020
— 1% 1y
i npedance of ~40K neets 2 £ R7022 9 CHGR CSI _R N ME-LF
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yeatH CHGR_UGATE Ol DT=TR 1 5| ;i 4. 7UH-10. 2A 8AWP- 24V
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402 | RoLy TARY ? —F BE R7224 P5VP3V3_VREF 603-1
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CRUTICAL CRTICAL PG NERE oL dam NCx—Z|Noo Y2 2 éﬁé‘/ > 3¢ M
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L L CRI Tl CAL
= = L7415
0. 36UH- 20% 40A- 0. 000750+HM
1 j 2
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o3 s a2 [y CPU_VCCSENSE_N 7| aosns vBsral 29 CPUL WP BOOT2 R7424, .\ 1 couwe Boore re CT424 12 436"
40 30 5% ITT6W VF-TF 40 10% 25Vl | xR 603-2
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. . . " | MON out put range: 202" R7427
0 0 4 4 J__ N /2\3\‘}{/(2
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2 N 35382719\/ 5 N:LI g%_w DTH=O m S\ND¥9“TR’\.gE TRUE
3 _SYNT PWM
6 XW761
Vi Do M
7 P1V2ENET_FB 1 E } 2
Vi D1 A AT T T
2_IvooE
p pan B
o] (=] :

o e

1. 8V SO Regul at or

= [T P1Vv8S0_EN
P11V P

P1V8S0_SYNCH

'R7722
10K
ow

ME-LF
5402

31272321 20 19 18,177 & _
95'85783 773 72 71 66 57

PP1V 6712 16 21 23 24 5872 87

-~ ™
Ll 15251088
> L7720
U7720 Rirasity
1'SL8014
5 EN N (x| 14 o P1VBSO Sw __ 1 2
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Vout = 1.794V
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Vout = 0.8V * (1 + Ra/ Rb)

1. 05V S5 LDO

| bex Peak-Mrequires JTAG pull-ups to be powered at 1.05V in S5.

Pul | -ups (3) nust be 51 ohns to support XDP (not required in production).
70mMA is required to support pull-ups. Alternative is strong voltage

di viders (200/100) to 3.3V S5, which burns 100nmWin all S-states.
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Page Not es o MT
Power aliases required by this page:
usooo
- PPava_cPu_vDDe3
- PRava_GPl_MO Nv- %216
- =PP1V2_GPU_PLLVDD (6 OF 9)
- =PPLV2_GPU_H PLLVEO 0t 52 51 80 70 74 72 7« PP3V3_SOGPU 39 PI 00|_KI__ g GPU_VCORE VI D3 S 0 5
- =PP1V2_GPU_VI D_PLLVDD J10 GPI 01, DP_EG HPD 80 84
Sronal ol sses roqired by this pase 1C8694 |1C8696 |+ C8698 L1 | vooss e GPU_VCORE_VI D4 o o
/1UF - TUF 1 7 7UF Ji2 GPl B EG LCD PWR EN 80 87
(NONE) o —_ Oé‘I I 0%, J13 Pl ot EG BKLT _EN 80 87
Bo opt 1 ons provi ded by (hi s page —F jo=3 2 X8R 2 Yok cervL GPI CB|_Hl gy GPU_VCORE VI DO o
(NONE) GPl os|_HA GPU_VCORE VI D1 80 82
1 el o7 GPU_VCORE_VI D2 w0 o2
= Pl cB SMC_GFX_OVERTENP. 5
Pl B 17 iy TP_GPU GSTATE<0> D 5 w0
& oo FB_VREF_UNTERM -
GPI 011 GPU GPIO 11 a0
GPI 012 X_TH TLE 80
GPI 013 FBVDD ALTVO 50 86
GPIOLA| J6 gy NC GPU GPI O 14 o
GPl 015 10 1 a0
o NC_ GPU ROM CS L * C3 ROM Cs* GPIOL6| L2 gy GPU GPI O 16 ao
0 GPU_ROM SCLK - D4 |ROM SCLK GPIOL7| LA g NC GPU GPI O 17 ao
0 GPU_ROM SI > 3 |Rom S| GPIOL8| Mi gy NC GPU GPI O 18 & »
0 GPU_ROM SO - c [rRoM SO GPIOIS| L7 gy NC GPU GPI O 19 o —_—
Pl ozo|_L NC GPU GPI O 20 0
Pl 21 KO gy NC GPU GPI O 21 T
GPI 22| L6 gy NC GPU GPI O 22 a
GPl 23| M g NC_GPU GPI O 23 @O
GPU_STRAP_REF_3V3_PD\o [MILTI _STRAP_REFO_GND
GPU_STRAP_REF M OB P [MULTI _STRAP_REF1_G\D
01 52 5150 70 72 72 7 5 _PP3V3_SOGPU L
o 02 o1 50 75 4 72 7 o PP3V3_SOGPU ' B9 M OA_VDDQ 1
RO M OA_VDDQ 2
C86119 1 C8611?:_ 1 T9 |M oA vDDQ 3
p— W _|M 0A VDDQ
RB620" 8;23’2 %ﬁ; - L VoDQ 4
M?. 9 . S 0 0 AA9 IM 0B_VDDQ 1
: AB9 M 0B_VDDQ 2
16 R3618 1 ve | 8 vo0Q 3 3TAG T TP_GPU_JTAG TCK .
i%nls‘é’ = Y9 M 0B VDDQ 4 JTAG TDI|_ANL4 o TP_GPU JTAG TDI ]
S L JTAG TDQ TP TAG T 80
GPU M OA_PU GND 282 ————PUTESIMIE PD______ apas jrestveoe 1TAG TV TP_GPU_JTAG TMB "
° GPU_M OA VREF - Ns_|M 0A_VREF JTAG TRST* |, AP1 TP_GPU JTAG TRST. 0
GPU M OB PU GND -
CPU_ OB VREF =AM B _VRER Mo ki N NC GPU M OA CLKIN
X y w0
R8622* 'R8623 R8617* 'R8619 M OA CLKOUT| Bi gy NC GPU M QA CLkoury 50
7975 9.3 ok ) _[P§BOLT LG [1cge 19 ['RBE60 - SPUMOAPD M OACAL_PD VDR "y D NC_GPU M OA_CLKi .
1% 1% %2 == QpluU s~ T O ET S 10K » GPU_M OA_PU_GND M QA CAL_PU_GND D4 qpup— NG PU M A CLKOUN
16 oW 18 0% ipw == QpotU 5% e a5 MOACTL[ P5  qguep NC GPU M OA CTL3 o
a5, i AL ER W Tl friow MOADE 12 gug TP GPUMOA DE e
S : ! : i 2102 » U MOB PD VDO g AAT_M CB_CAL_PD VDOQ g —e 1P GPU M QA D<C> o -
» GPU_M OB PU_GND M OB CAL PU GND M OA_DO| NI o 80
e L e A0 — == M OA_D1 TP D<1> 6 80
= l M OA_D2 TP_GPU M QA D<2> .
= MOA DI P2 gy TP GPU MOA D3> i ow
M OA_D4 TP_GPU M OA D<4> s 80
AF9 |SP_PLLVDD M OA_D5 TP_GPU M OA D<5> 6 80
65mA M OA_D6|_T2 TP_GPU M OA D<6> s 80
l—AELPL“’DD M OA D7 TP_GPU_M OA D<7> o
AD9_|VI D_PLLVDD M OA_D8 TP_GPU M OA D<8> 6 80
M OA_D9| UL TP_GPU M OA D<9> s 80
MOADIO| L2 gy GPU M OA D<10> &
MOADLL U3 gy GPU MOA D<11> >
MOA D12| RO gy GPU_ M OA D<12> T *©
MOADI3| T6 gy GPU M OA D<13> &
L8635 M OA_D14 GPU M OA D<14> w0
ss 51 79 76 74 7 s _PP1VO5_SOGPU 100NH 700MA- 0. 140HM 0 50 27 GPU CLK27M B |xra 1w M OA_HSYNG % gg m a \rgz% 5
.« L 2 _PP1V1l GPU H PLLVDD F 25m » g NC GPU XTALQUT B2 |XTAL ouT MOAVSYNGL L3 qpugp— e A MR VOV By w0
0603 kW BHHEG: 2 B M 0B_CLKI N NC GPU M OB CLKI N oy o0
C86371 AL 2V C8635 1 1C8636 M 0B CLKOUT Ve e NG GPU M OB CLKOUT, v
4.7 b — 4. 72Lé§ - = 5'1:, . GPU_XTALOUTBUEE XTAL_OUTBUEF M CB_CLKOUT* W qpugp— NC GPU M OB CLKOUTAE &0
&2 e |° B oo GPU CLK2ZTMSS o 2 raussin M B CTLY V0 g GO N OIS
M OB DOl Yl gy NC GPU M OB D<0> ao
18640 2 NC_GPU M OB D<1> .
o6 01 70 76 7 7 « _PP1VO5_SO0GPU 100NH- 700NA- 0. 140HM = ﬂ 2;3;—‘*—@)@ NC_GPU M OB_D<2> "
< 1 2 PP1Vl GPU VID PLLVDD F som . M OB D3| AB3 qpuup NC GPU M OB D<3> &
0603 Ngg_cv\&%ﬁgiz mm M OB DA AB? ey NC GPU M OB D<4> ey —
C§674§ 1 AGEST. 2V C§6749 1 1 C8F641 1 C8/163;1 M OB_D5| AB] eguyp NC GPU M OB D<5> o
. pu— . _— u M OB D6 NC GPU M OB D<6> 0
209 209 o D6l AL gy NC GPU M OB D<6>
V) 2 EE\/)Z 2 xé" 22%}{ M OB D7| ACL e NC GPU M OB D<7>
603 603 402 402 M 0B_D8|_AC2 NC GPU M OB D<8> o
o _T_ M OB_D9| AC3 gy NC GPU M OB D<9> ao
= M 0B _DIO| AES qpugp— NC GPU M OB_D<10> oy w0
M OB DLl AE2 gy NG GPU M OB D<11> o
M OB DL2| U6 g NC GPU M OB D<12> &
MOB DI3| V6 gy NC GPU M OB_D<13> oy 50
M OB D14| Y6 gy NC GPU M OB D<14> o
80, GPU_STRAP<0> STRAPO
Y S GPU_STRAP<1> W_|STRAPL
0Ty iy CPU_STRAP<2> v7_|sTRAP2
M OB_HSYNG NC GPU M OB HSYNC 0 T
M 0B vernd NC GPU_M OB VSYNC s 1 NV GI216 GO M O M SC
THERNDP| GPU TDI ODE P 51 80 99 DRAVE R TUVEER
THERVDN_B4 g GPU TDI ODE_N oD = %0 50 d} Appl e I nc. SCH_NUM>
®
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' ' : : Renaned signal s Unused signal s
" Netive Func L Pl os ' Native Func D elcs w0 TP GPY JTAG TCK — TP _GPU JTAG TCK 70 50
. . =
1o — TAG TDI 10
GPU VOORE VID3 ' —  GPU VCORE VI D3 1o a0 sz wn NC GPU GPIO 15 "= ' — NCGPUGPIO15 o a0 o0 00 10 22 GPU_CLK27M —  GPU CLK27M o e 8 8 —RE ARSI AE D = TF_GPU JTAG w
TR— . = WA BASESTROE T e = EBASESTRUE R LASE TR — w s _TP_GPU JTAG TDO _ TP GPU JTAG TDO -
DP_EG HPD o —  DP_EG HPD e 19 GPU GPLO 16 . - . _ "EGDP cADET w0 o 00 70 GPU_CLK27M SS — GPU CLK27M SS 79 50 55 |~ VARE_ BASESTRUE =
jp— ' = VR BASETRE o [— , — VPKE_BASESTROE — w TP _GPU JTAG TVB — TP _GPU JTAG TMS 7o 00
GPU_VCORE_VI DA™ . —  cPU VCORE VID4 1960 82 wr NC GPU GPI Q 1P NC GPU GPIO 17 19 80 05079 51 GPU_TDI ODE P — GPU TDICDE P o1 70 80 99 EASESTROE =
. = _BASE= PR i —BASE= VAKE_BASE-TROE - TP GPY JTAG TRST L — TP GPU JTAG TRST L
EG LCD PWR EN-_ . —  EGLCD PYWR EN 19 50 07 ws NC GPU GPI O 18" . —  NC GPU GPIO 18 19 50 m a0 s GPUY TDI ODE N — GPU TDIODE N 51 79 89 33 —TARE BASESTHOE =
EG BKLT EN ' ‘c®s.en ' —  EGBKLT EN 1o 20 57 w NC GPU GPI O 1M perecr: . —  NC GPUGPIO 19 o s -
T T = WARE_BASE=TROE = = =
GPU VCORE VIDD V'™ . = GRU_VOORE VI DO 19 50 02 w1 NC GPU GPI O ?0 o = NG GRU GO 20 79 50 we v LYDS EG DDC CLK — LVDS EG DDC OLK wors NG FBA MA<13> oTEsTeTre=— NG FBA_MA<13> =D
GPU VCORE VID1 Vot ' — __GPU VCORE VID1 79 00 02 wm NC GPU GPIQ 21 " — _NC GPUGPIO 21 19 50 s LVDS EG DDC DATA — LVDS EG DDC DATA wo e _NC FBB MAC13> oo =—NC_FBB_MA<13> 7o 00
= BASE= = MAREBASESTRUE ~VAKE_BASE= = ~ MARE_BASE= Y TEST= =
GPU VCORE V| D Vio2/Meuvio ' —  cPU VCORE VI D2 1960 82 wr NC GPU GPI Q p2 SworAa . —  NC GPU GPIO 22 19 60 s o1 0 DB _EG DDC_CLK _ DP_EG DDC CLK 50 o1 0
= WAKE_ BASE=TROE = T = “NARE_BASE= =
. . ww NC GPU GPIQ 23 < ' — __NC GPU GPIO 23 we 0 DB EG DDC DATA — DP_EG DDC DATA
c - = RREPASESTRYE TEST2TROE— SIrRE BRSES
SMC_GFX_OVERTEMPSR' L ' —  SMC GFX OVERTEMP R L 7 . . Uhused 12C Buses
; = WAKE_BASESTRCE . — —
TP_GPU_GSTATE<G&-" — TP GPU_GSTATE<0> o 70 80 ! ! woe NCFB B UCST L S NC FB B UCS1 L 7 s
—  NMAKE_BASESTRUE ~ NMARE_BASE= = —
VEM_VREF =\ 1 ' _ X
FB_VREF_UNTERM = FB VREF UNTERM 1778 9 80 . . we NC GPU 1 2CC SCL NoTEsT=rROe=— NG GPU 1 20C SAL e
1 SLI _SYNC — 7
GPU GPIQ 11 . = KGRU GSTATE<1> oD ¢ , . s o0 NG GPU | 2CC SDA NorEsT=TRoE=— NG GPU 1 20C_SDA wo g NCFBBLCSI L S NC F cs
SMC GFX_THROTTLESK' L = SNC.GEX THROTTLE R Ly v o ! . w0 NG GO ROMLCS L — NC GPU ROM CS L 7 w0
FBVDD ALTVO : PRemo . —  FBVDD ALTVO 19 60 88 ' ' wm NC FB A UCSL L _ — NC FB A UCSL L 7 a0
= WWE BASESTRE - D \ \ —MARE_BASE=TRUE NO TEST=TRUE — )
PWR_CTL1 il — _ )
NC GPU GPI O .14 . = NG GUGPlO 14 19 50 woo NCFB A LCSL L R——— NC FB A LCS1 L 7
Config Straps
Physi c§| ! ) ! ) ! ) ! ) ! 81 80 %%:%CH SCL RO TEST=TROE = NC _GPU | 2CH _SCL 80 81
Strapping Pin Strapping Bit 3 Strapping Bit 2 Strapping Bit 1 Strapping Bit 0 o 0 | 2CH SDA — NC GPU | 2CH SDA s 1 80 LV E B K P _ LV E B K P 5 51
N = = % - =
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 = TRUE™ NO_TEST=TRUE o e LV EG B K N _ LV EG B K N 0 0
12CS ties into SMBus connection page \Wl&EiBﬂ%E= RSE —
™MT no stoed o sTued ROM_SCLK PCl _DEVI DJ 4] SUB_VENDOR SLOT_CLK_CFG PEX_PLL_EN_TERM (1265 requires pullups even i1 not used) 98 81 80 —NN&ELB\%SHEE;EA DATA P<3N; ESTETRE= NC LVDS EG A DATA P<3> g sifps
Rs7071 Rs7091 R8711" ROM S RAVCFQ 3] RAMCF] 2] RAVCFQ 1] RANCFG 0] oo NC LVDS EG A DATA N<3> — NC LVDS EG A DATA N<3> wsifs
99K 15. OK T MARE_BASE=TRUE. NO TEST=TRUE —
Ng% M:l%\% M:l%\% STRAP 2 PO _DEVID 3] PO _DEVID 2] PO _DEVID 1] PA_DEVIDL O] weiso _ NC_ LVDS EG B DATA P<3> — NC LVDS EG B DATA P<3> w afss
> —MARE BASESTRUE. — —  NOTEST=TRE —  — — — —  —
b5, bk, STRAP 1 3@ O_PADCFQ 3] 3@ 0_PADCF] 2] 3@ O PADCF] 1] 3@ O_PADCFQ 0] wow  NC LVDS EG B DATA N<3> — NC LVDS EG B DATA N<3> s0e C
—WARE BASESTRUE — RO TESTSTROE = — = A T2
GPU_ROM SI STRAP 0 USER[ 3] USER] 2] USER] 1] USER] 0] ] -
7 -GPU_ROM SO
» - CPU_RAM SCLK . . ot 140 and O D180 are e 20 e P
Strap S1/S2 Bit[3:0] PU PD Rval Strap S1/S2 Bit[3:0] PU PD Rval PCI _DEVI D] 4: 0] =0x14 NG GPU M OA LK o NG GPU M OA CLKe o
0 0000 PD 5k 8 1000 PU 5k 80 79 Vi QU - — QU 79 80
1 0001 PD 10k 9 1001 PU 10k w0 7o WI\T%QK&H N TR T NG GPU M OA CLKOUT N 79 50
2 0010 PD 15k (HYN 256) A 1010 PU 15k “MARE_BASE=TRUE. NO_IESI=IRE — .
3 0011 PD 20k (SAM 256) B 1011 PU 20k a0 79 —ng:mgéﬁlsEM QA CTL3 O TEST=TRE= NC GPU M OA CTL3 79 80
4 0100 PD 25k (SAM 512) C 1100 PU 25k 0 706 TP GPU M OA DE - _ TP GPU M QA DE o 70 80
5 0101 PD 30k D 1101 PU 30k m TRUE —_—
6 0110 PD 35k (HYN 512) E 1110 PU 35k 96 I'IVZ’N%M OA D<9..0> — GPU M QA D<9..0>
7 0111 PD 45k F 1111 PU 45k wn NC GPU M OA CLKIN — NC GPU M QA CLKIN I
PP3V3_g0GPU VARE_BASE= NO_TEST=TRUE —
o4 62 01 80 79 74 72 7 6 NC GPU MOA D<14..10> — GPU M OA D<14..10>
TVARE_BASE= NO_TEST=TRUE —
wNCGDUMOAHSYNC — NC GPU M OA_HSYNC 7
1 . . PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON % 7% “NARE_BASE= TRUE NO TEST=TREE  — o
R8701'| R8703'| R870 w5 NC_GPU M OA VSYNC — _NC GPU M OA_VSYNC 79 50
45. 35 34. 81& 1%5 114S0353 1 RES, MTL FI LM 1/ 16W 24. 9K, 1, 0402, SMD, LF R8708 VRAM 512_SAVSUNG “MARE_BASE=TRUE NO TEST=TRUE —
M:leé\évz %ig‘;"; M:thh\évz 11450368 1 RES, MTL FI LM 1/ 16W 35. 7K, 1, 0402, SMD, LF R8708 VRAM 512_HYNI X 80 79 —ng:mgﬁ%EM OB CLKIN ST — NC GPU M OB CLKIN 76 80
11450343 1 RES, ML FI LM 1/ 16W 20. OK, 1, 0402, SMD, LF R8708 VRAM 256_SAMBUNG 5 79 —%%%mw 70 80
@ CPU _STRAP<0> o 114S0331 1 RES, ML FI LM 1/ 16W 15. OK, 1, 0402, SMD, LF R8708 VRAM 256_HYNI X w7 NC GPU M OB CLKOUT N _ — NC GPU M OB CLKOUT N 75
n@—PU_STRAP<1> w1 NC GPU M OB CTL3 - — NC GPU M OB CTL3 o 50
GPU STRAP<2> VARE_BASE=TRUE NO_TEST=TRUE —
e e NG GPU M OB DE e =— NG GPU M 0B DE 19 50 B
MO STUFR Mo STURR Mo STUrS 7 _I\WICN%M OB D<14..0> g TesT=TRUE — GPU M OB D<14..0>
R8702'| R8704 R8706 L =
5253 55 59 55 53 5 59 4% PP3V3_S0 w 7o NG Gl M OB VSYNC RO TEST=TROE = NC-GPU_ M OB VSYNC 7 e
R FE e w7 NG GPU M OB HSYNC _ — NC GPU M OB HSYNC
84 82 81 80 79 74 72 7 ¢ PP3V3_SOGPU VARE_BASE= NO TEST=TRUE
R827%0Kl R827%JK1 475%2K1 RSZE%% Unused O ocks
" Bon " Bo 5% " 5o
18 18 18 18 o 50 70 _GPU_CLK27M SS
Misz M:ztb}zé; M:zlh%v M:zlh%v o4 o2 o1 w0 70 74 727 « PP3V3_SOGPU . 7 _GPU_XTALOUTBUFE
2 2
R8796'R8797*
oa 01 00 DP_EG DDC CLK 2.2K{ 2.2k
L ) 2%
84 01 80CED DP_EG DDC DATA M:zltb\év Mib\é\/
5a 52 01 50 79 70 72 7 « _PP3V3_SOGPU
s 100 mDP_L G DDC_ ALK 2 2 NO STUFE
DP_CA_DET_EG_FET e w0 7 SMC GFX_OVERTEMP_R}L R8798 0 1 2 SMC GFX_OVERTEMBAL .5
DP_CA _DET_EG @B742 01 10 sy DP_| G DDC_DATA : AANA Q _ ¥
R8742' SOD- VESM HF 50 79 SMC GFX THROTTLE R L R8799 0 1, ,r2 ; _ SMC_GEX_THROT Tlgen! =
100K
%/{:1%‘% = SEMBKISFV EG LCD PWR EN o
A EG BKLT_EN oo 70 w0 51
« _EG DP_CA DET v T3Te  pP ca DET am e e o FBVDD_ALTVO o 75 o0 o6
B I—“J FB_VREF_UNTERM oo 7 7o 7o o SYNC _VASTER=K17 REF SYNC DATE=06/ 15/ 2009 A
e
F
R8743 R8792' RB793K8794 4 %7 8E? G216 GPI OGS & STRAPS
LAANZ DP_CA DET EG (o 10K 10K 4" 10K 10K e
2 i80S 8RS 1 1B0S sl e Inc <SCH_NUM>
1B A L G LA App - °
402 2 2 2 2 <) <E4LABEL>
DP_CA_DET_EG _PLD NOTI CE OF PROPRI ETARY PROPERTY:
. . J_ PRI ETARY | PP e O RRPE R OVPUTER. | NG
| sol ati on FETs for DP MJX i nputs = THE PosEsScR Acrees To TIE Folowne 57 OF 132
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Page Not es CRI TI CAL
! @ b N Sum of peak currents: 240mA
Power aliases required by this page
~ —pPivE GPU I FPX .+ s PPLV8_GPUI FPX 300- OHM 0. 5A 2mA peak per diff pair
~ =PP3Va_GPU_I FPCD_ 1 OVED 1Y YY L2 7 peak for all pairs . PP1V8 GPU_ I FPAB | OVDD F
css00:  csso1: ces03:| ARV S MmT
Signal aliases required by this page: 4 7 F [ 0 1 F . 0 1 F
o T 0T B
Ego 5 5 usooo
BOM opti ons provided by this page NV- GT216
GA
(o) s 75 75 74 7 5 PP1VO5_SOGPU R o ace at Aci0 (s F 9
= A® |l FPA_I| OVDD | FPA_TXJ_AML1 LVDS EG A CLK P 7 o8
AGL0 | FPB_I OVDD I FPA_ TXC' (5, AML2 g LVDS EG A CLK N oD o o
GPU_| FPEF_RSET o 180-8892 ca » PPLVL_CGPU | FPCD | VDD F o a1a iFPC I OVOD | FPA_TX LVDS EG A DATA P<0> oo
GPU | FPC RSET o, som | FPD_I OVBD | FPA_TXDO* |y AL LVDS_EG A DATA N<O> 57 98
GPU_| FPAB_RSET o, = 2 o BRIV GPU L EPEE | VDD B Lo FPEL VDo | FPA TXDL_AMIO 5 LVDS EG A DATA P<1> 4o
GPU | FPD RSET o, 8805 1 | FPF_1 OVDD IFPATXOL* [, AMD g LVDS EG A DATA N<1> oo
4. 7UE - AK9 |l FPAB_PLLVDD | FPA_TXD2| _AKI| LVDS EG A DATA P<2> a7 08
Eété;az_ o1 | FPAB_RSET | FPAB_RSET | FPA_TXD2* LV EG A DATA N<2> oo o %0
NC LVDS_EG A DATA_P<33
603 . PP3V3_GPU_I FPC PLLVDD F A19 | FPC_PLLVDD | FPA_TXDG|_AKL1 ugy oD 0
1I1?|§3855 1I1?|§3850 11R|§851 11R|§858 ! " GPU | EPC RSET | PG RSET I FPA TXDB* [y AL11L g NC LVDS EG A DATA N<335m w o
[ow [ow [ow [ow = PP1V8_GPU | FPEF_PLLVDD F Al | FPEF PLLVDD | FPB_TXQ_APL NC LVDS EG B CLK P o
_ _ ) ) L o | T LVDS EG B CLK N .
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_TXDA* (5 AP8 g LVDS EG B_DATA N<O> o 7 o
1 180- OHWMH 1. 5A Pk peak per diff pair | FPB_TXD5|_APL LVDS_EG B DATA P<1> o a8
= o6 61 79 76 7 7 « PP1VO5_SOGPU 1YY Y L2 ?mA peak for all pairs PP1y1 GPU | FPCD | OVDD F | FPB_TXD5* LVDS_EG B DATA N<1> o a8
0603 X@_(;\NDE;TH: E | FPB_TXD6|_ARLL LVDS EG B DATA P<2> a7 08
C88101: C8811¢: C8813: B A LVDS_E¢ | 2cA_scL | FPB_TXD6* LVDS_EG B_DATA N<2> oo s
4. 7T — 0. 108 — 0. 18 04 80, LVDS EG DDC DAT, | 2CA_SDA IFPB_TXD7| ANI1 g NC LVDS EG B DATA P<33mpm ao s
V) 2 i i \/’Z—I' | FPB_TXO7" [ 2P11 g NC LVDS EG B_DATA N<33mm oo o
603 402 402
| FPC_AUX_| 2CW SCLL_AP2 g, DP_EG AUX CH P oo e s
Place at AJ8 Place at AK8 | FPC_AUX_| 2CW SDA* [, ANS g DP EG AUX CH N oD o o0
L sy NC GPU | 2CC SCL o E3 |l 2cc saL
CRI TI CAL 12CS nust be pulled up if not used o NC_GPU | 2CC_SDA Ea | 200 SoA | FPC_LO| DP_EG M._P<0> 84 98 NO STUFE NO STUFE
8816 V2o agir 11500 ot 0x0E. oxor D e 1FPCLOYGANG g DB EG M._N<O> g o R8861 'R8860
300- OHM 0. 5A | FPC_L1| AL DP_EG M._P<1> 84 98
ot 62 o1 0 70 4 72 7 o PP3V3_SOGPU LYY Y2 iomeek  ppay | EPC_PLLVDD E o I FPC L1 DF_BG M _Nel> oo o o
0603- 1 - 3 m | FPC_L2| Al DP_EG M._P<2> 84 98 N%tbg SLF
c8815 1 8816 1 AGEE3 3V e M e as | 2cs_scL | FPC_L2* DP_E¢ N<2> o 8 2 2
DD E 4. 7TUE TUE o7 51 48 45 SMBUS_SMC 0_S0O | 2cs_spa | FPC_L3 DP_EG M._P<3> o 8
. 209 T }é%’ ) IFPC_L3* |, AR2 g DP EG M. _N<3> o o4 o0
SEF%/' 2 85“’3' 2 1 2CS nust be pulled up if not used. L
0 0 12CS addr fixed at Ox9E, OX9F | FPD_AUX_I 2CX_SCL|_ARANG -
4 | FPD_AUX_| 2CX_SDA* (5 ANMNC
PP1V8 _GPU | FPEF PLLVDD F . 1 . NC GPU | 2CH SDA P oo
R : = ) LOL_ARENC
VCLTAGE_IF?LSE\{ inputs nust be pulled down i f not used 0 NC GPU 1 2CH SCL | 204 SDA | FPD_LO* D&NC
I FPDﬁLl_A%7NC
'R8857 | FPD_L1* |5 ANTNC
o o« soqery—DP_EG DDC QLK | 2c8_sc | FPD-L2AENC
YE}EEV w soggy DP_EG DDC DATA gy @ 208 SDA IFPOLZ O ARNG
2402 - | FPD_L3| _ARENC

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

| FPE_LO[_AS6NC

| FPE_LO* |5 ABNC

| FPE_L1| ARANG

| FPE_L1* |5 AGANC

| FPE_L2| ARANC

| FPE_L2* |5 ARBNG

| FPE_L3[_ARSNC
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CRI Tl CAL
PART# QTY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI Tl CAL BOM OPTI ON CgSgoi 1 ?8';595
11450336 | 1 | RES, 1/ 16W 16. 9K, 1% 0402, LF R9588 FB1V35 68%%'.;“2 T %%“/ o CRI T CAL
11450357 | 1 | RES, 1/ 16W 27. 4K, 1% 0402, LF R9589 FB1V35 S G S 603-1 Dy %K%%Q4DPA
R9§80 ! . e1|'_ WOAK
FB_1V8 SO VBST 1 2 = 15250518
S = NN FB_1V8 SO VBST RC s1/02
M RECFRE-W BTHES: 2 1 Sl/g\év M NERERR-W BFHES: & Tim z cE|9T5| ggl_
70 69 68 54 52 47 a2 23 7 6. _PPOV_S0 40 C9580 6 | @] 2. 20 8. 0A
08’86 72 1 g }UF 1 1 2
C9501 * N 3 criTical 1T Iy
FB VDD oy L . = 2 Pososar s
10V 5 2 o <| w
FBVDD _ALTVO | Regul ator Qut put ®5° £ 2
0 1.35 / 1.55 V U9500 PP1VBRIV55_SOGPU_| SNS_R ; 5
. : RO587 TpsgSlC217 PLACE_NEAR=L9564. 2: 3nm 1C9565 Vout = 1.806V
1 1.80 Vv oo ECRAILAEN 1K', P1V8FB_EN R 3 |en — PM ALL_GPU_PGOOD gy » 72 o2 o6 o7 XV\956':'§ - %%F 7A max out put
FB 1V8_SO_VFB 1/%éw 4 |\rg®5352739 ol FB _1V8 SO_DRVH 1 o) 2 %R (Q0560 Timt?)
FB1V5S i= L VRCEWETES 5 = ) f = 340 ki
FB 1V8_SO_TRI P 2 e SW.8 FB 1V8 SO LL I
FB_1V8_SO_TRAN 5 |tran vl e —ewreTeTe wome T NS BITES W
9586 TRy e gL -
| &ZEF g
-
SSNBRTY  ol _FBLVSS | |'R9585 Y 1
SOD- VESM HE | 14 R9>88 ‘1‘7‘2;2K EB_1V8_SO_VFB_XW
1/16W
ﬁ Fow 362" FB 1V8_SO_TRAN
CLF
402 PLACH_NEAR=U9500. 2: 3rm |'RO586
Jfe*st; : 1K 'R9571
FBVDD_ALTVO $ew 20. 5K 1 C9570
50 79 (TR Q%:ELF %;E‘é’ — 1000PF
GND (G\D) 2 2 fipg- oG
)
(FB_1V8_S0_VFB)
SYNC MASTER=K18 POVNER SYNC DATE=06/ 26/ 200
e
1v8 / 1V55 FB Power Supply
o o emh e .
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R5500 LVDS Recei Term nat |
A4 prave so APn 2 GVIUJUX CPLD WL ecel ver er nati on
sy 2 72 58 20 28 21 20 22 75'W0—1/VQ/VLMEF%%\E/§§1WWJX
% ! i . \ = ) v
" Mmi}“ég’wsgﬁﬁéﬁ?még“ g SRS LVDS 1G A QLK P R9650 LVDS 1G A CLK N
ERECKS < - 100 1 2 o . .
1C9610 |1 C9621 |1 C9622 [+ (C9623 |1 C9624 (1 C9625 |1 C9626 |1 C9627 |1 C9628 [+ C9629 VOLTACESS. o B 02 il ROG5T AN\ Z—REACE AR RREREN g8 B A o T
8o V3 oo LVDS | G A DATA P<0> 100 1 2 N LVDS I G 0> 14 47 0
28.%1UF — 98.%1UF — 98.%1UF e 98.%1UF — (2)8%1UF — (2)8%1UF — (2)8%1UF — 98.%1UF e 98.%1UF — 98.%1UF q8 = o) E T DS | G A DATA P<1> _RI652 VA R B e ATA Nelo o
—Fgggm 2 ceim 2 2 2 2 2 2 ceim 2 2 %3 pP3Vv3_ S0 1,\/(\’/\/2 VDS LG A DATA P<2> _RIBDB3 100 s AN\A s hui o Bt a0 ne ) G A DATA N2> v o
Q% 18w s LVDS 1G B DATA P<0> RIB54 100 1np\n 2 gace sespgncg cspm LVDS | G B DATA N<O> 4,4 oo
J_ M ware LVDS 1G B DATA P<1> RIBVO 100 1 \A\A°2 BLACE ieap-tnan GiSom LVDS | G B DATA N<1> 45 0
R9610 M?NTE\’&/EEBWSO G\/LélX R = war s LVDS 1 G B DATA P<2> HRYBODO 100 1 \AA72 BLacE NEap=tgeng mosm LVDS | G B DATA N<2> 1 57 o
S — 0 \m\=e - 09y
ST, PRLVE SO LA 2 ] C9611 |1 C9612 |1 C9613 |+ C9614 |1 C9615 |+ C9616 | CO617 VRS Ty s LVDS EG A QLK P RI660 100 1pn 2 600 110 5l VDS EG A QLK N 410 ss
118w —= QAUF — Q. AUF —=Q IUF —— Q. 1UF ——=0Q, 1UF —— Q. 1UF ——0. 1UF weo e LVDS EG A DATA P<0> RIDBOL 100 1 2 o . "2l VDS EG A DATA N<O> 4 o oo
ob 2 B 2 B 2 B 2 B 2 B 2 8 2 B v LVDS EG A DATA P<1> RIBBZ 100 s W2 a2 o DS FG A DATA N<1> o 1 o
402 402 402 402 402 402 402 wor s LVDS _EG A _DATA P<2> RYBDS 100 1 .°AA72 %DECE NEgRs ﬁﬁiq,q E1p S LVDS _EG A DATA N<2> 4 4 o
wem LVDS EG B DATA P<0> R9664 1 2 - ol VDS_EG B DATA_N<O> 4 o o
= e VDS EG B DATA P<i> RIBBD 100 s WA s T o0 weE d DS F B DATA Ne1> o v
reve PRIVZ S0 v LVDS EG B DATA P<2> RIBB6 100 1 ANz o et VDS EG B DATA Ne2> 111
- S| GNAL_MODEL=ENPTY PP3V3 SO
C9600 1 1 C9604 |1 C9605 |1 C9606 |[: C9607 | C9608 [1C9609 R F) I I
4.7 — — 98-.,,1UF == 98-.,,1UF - 98-.,,1UF = 98-.,,1UF - 98-.,,1UF 98-.,,1UF (S q urre u u p S
v 10V 10V , Tov , Tov , Tov , Tov
b I > ? o v ool ool T o35 o GVUX_DEBUG RESET L , R9680 1K izpp2 0 -
1K
= - B PVRSEQ EN R9684 AN A s rew w02
— o™ - — < N[N N —
BB (3| 3|5(2| 8 o|S|5|2| 8]& 20|22 s 8|t ¢ ¥E
3 8 37,53 3 3% pp3v3 SO
gt g — e T . & = NO STUFF
85 84 83 88 95 73 Ve VCCAUX 8 g 8§88 8 8 5 v RO679!
1 1
Rge:ﬂ)oK 1RO9K645 o7 s 0 JTAG TCK o 8888882838 g g SI LK_PART=GVUX_RST 101!:2
1% 1% 57 10 JTAG GVUX_TDI L13 |TDI > > >>> > 3> > >3 — — BEL
oW Lisw o 20 _JTAG GMUX_TDO K1z |too MT ue 262,
a0z, |40 o 1 JTAG GMUX_TNB L2 e CRI T CAL -
GVUX_TOE K2 |toe = .
awx o g U960 Requi red Pul | downs
NO STUFF NO STUFF - R9681 10K
w0 s qmm—LCD_BKLT_EN P2 |pB7TA— coBcA —PT7A LVDS_B_DATA_P<0> o0 o8 o o _DP_MUX_SEL_EG 1 2 _
Rgeiﬁ)]lzl 11R09K646 v o7 6 LCD BKLT PW N2_IPB78 ? pr7e_az  LVDS B DATA N<0O> oD o 5 NN 557 oW V- TF 402
LVDS _DDC _SEL_EG P4_|PB14A PT8Al_Al LVDS B _DATA P<1> 84 98
1% 1% 780 @O—=YE2 DA, OEL B 0 P4 10K
Lerow Lrtew 27 64 LVI EL_| PB14B PTSH| LV B_DATA_N<1> Eaa o8 o7 o0 VDS DDC SEL_IG R9682 1’\/\/\/2 5% 17 T6W NF-LF 407
402, 2402 " DP_MUX_EN N3 |PB15A( OD) PTOAl G5 LVDS B DATA P<2> D s4 ©
: DP_MJUX_SEL_EG Mt PBlsB( ) prog|_as __LVDS B_DATA N<2> o oo LVDS DDC SEL_EG R9683 10K : 2
4 87 84 (T} oD NN ~—55% T TeW W TF 307
o 7 8 o —EG RESET L ps_|PB16A g PT14Al_B6 EG PWRSEQ EN am (Use open-drain PGITD output to hold of f the start of the GPU PYRSEQ until tRefigsh B rai I"'s source is valid)
1 57 85 73 (OO} EG RAI L1 EN M6 |PB16B < PT148 GVIUX_DEBUG RESET_L . EG RESET L RO691 100K 1 )
= o772 @o—EG RAIL2 EN P6_|PB17A o ; pT1sAl A6 LVDS A CLK P OO 54 56 s NN\ 5517 ToW WFTF 207
o7 02 73 (OO} EG RAI L3_EN M6 |PB17B PT15B[ A7 LVDS A CLK N oo o+ o8 PWM RO693 100K
o7 w072 72 omEG RAILA_EN P7_|pB18A E pTieAl .8 LVDS B CLK P o o 0 woro LCD BKLT NN oW w07
17 PE KREQ L PB18B( OD) PT168| LV B K_N 4o
DP_CA DET EG nz_|pe19A Pri7A_as_ LVDS A DATA P<0> o - o —
CRI Tl CAL 57 53 (T} LCD PVWR EN N8 |PB19B PT178[_B9 LVDS A DATA N<O> oo o o
J9600 o4 47 45 17 6 (B> LPC AD<0> P9 _|PB20A PT18A_A9 LVDS A DATA P<1> oo o+ 8
1%0}375“8/'2 o0 47 45 17 oggryLPC_AD<1> N9 |PB20B PT188|_C10 txgg 2 $$2 '.;i;: o o o8
3 o4 47 45 17 6 LB LPC AD<2> P10 _|PB26A PT19Al_B10 oo o 5
O 04 a7 45 17 5 (A LPC AD<3> MO |PB26B g pT198l_A10 LVDS A DATA N<2> oD o o8
N ITAGCON 1 PP3V3_S0 co 51 52 54 55 52 63,68 69,7247 45 3] LPC FRAME L P12_|PB27A 2 —PT204_a11 __GND
o TAG K TD0 B R B L RS e e LPCPLUS RESET L P13 |pe27B ¢| pr208_Bl2 GND =
o : 2 mm—LPC_CLK33M GVUX N2 |PB28A g pT28A_B13 GND
o3 JTAG TOl_ o GMUX_| NT P14 |pB28B pr2sBl_A13  GND
o4 JTAG GMUX TMB 4 4 2 1} L A— L o706 73 _EG RAI L1 EN
o2 0 a7 10 LVDS | G B DATA P<2> g1 |ploa— —ProAl_a14 _DP_CA_DET 20 8 o5
ole JTAG GMUX_TCK 20 25 o mo LVDS | G B DATA N<2> &2 |piog prosl_B14 DP_HOTPLUG DET @’F_N'l os 05 o 73 72 _EG RAI L2 |[EN
GVUX_PL10A 2 |pL6A PR6A| LV EG A _DATA_P<0> 81 87 98
O—s TP_GMUX_PL10B s |pes PROE LVDS EG A DATA N<O> o o7 50 EG RAI L3 [EN
53 87 18 [T LVDS | G A DATA P<0> DL _|pL7A pr7Al_ D14 LVDS _EG A DATA P<1> o 67 08 87 82 73
€1 9 57 18 [T LVDS |1 G A DATA N<O> E1 _|pL7B PR7B LVDS EG A DATA N<1> 81 87 98
= 5 o7 1o > LVDS | G A DATA P<1> 1 |pisa g PREA LVDS_EG A DATA P<2> o ares a7 rere EG RAILA|EN
o o7 10 > LVDS_| G A DATA N<1>  E3 |piss ) preg|_F12 LVDS_EG A DATA N<2> o1 o7 9 LD PVR EN
NORSEZF; @ o ED— R B A DAIA RS2 FLpLon 3 3 PROA LVDS EG B DATA P<0> o 0 LD PUR
o o7 10 LVDS | G A DATA N<2> @ |pios pros|_cla LVDS_EG B_DATA N<O> o1 a7 08
10K oo B VDS 1 G_B_DATA_P<0> PL10A PRLOA LVDS EG B_DATA_P<1> o oo 1R976K72 1R976K74
Yiow o o7 10 > LVDS_| G B DATA N<O> @ |pL1os PRI10B] LVDS_EG B _DATA N<1> o1 a7 08 %/ %/
221 e LVDS 1G B DATA P<1> 2 lpiiia Pri1Al i3 LVDS EG B DATA P<2> o o7 0 N N
0 o7 10 LVDS_| G B_DATA N<1> PL11B PRI1B] LVDS_EG B_DATA_N<2> o1 o7 00 RO678" 1R96712 1R9673|2
53 57 10 [T LVDS IG A CLK P HI |PL12A pri2Al_H14 LVDS EG A CLK P ) o o7 58 4. 7K o, [ K o, [ K
1l ewwmm LYDS IGA CLKN k8 lpLizs Prizgl J12 LVDS EG A CLK N o o on 118w Apw Apw
= s @m—1P_LVDS_MIX_SEL_EG 1 lpLazA— PR 114 LVDS | G PANEL_PVR am YFa0s , 2402 2402
ss a7 _OMVIUX_VSYNC 13 |PL14B P4 pri4Bl M3 EG LCD PWR EN a7 s
7 D GVIUX_RESET L K3 [PL15A g g proanl_N14  LVDS | G BKL_ON am e e
s o7 _OVIUX_VSYNC L2 |PL15B 5 O preagl N1z EG BKLT EN am e e 0o GVLUX_S3_PD_ GND
5 62 73 8 PM ALL_GPU PGOOD NL_|pL25A g g
o r>—PEX_CLKREQ L G:;l PL25B | B8 8 BB B BB §8msmmmnmnnn it §-PP3V ?607 e STUFF
(Tie/strap lowif EGPU doesn't provide CLKREQ L output, provide pullup to GPU rail if using CLKREQ L output from E 5 6 5855335 o SSVBNLSFEAPE 1R9675
a\D ﬁ\ 6 i 66 i 6 i ﬁ% 1R9676 SOT563 IK: 5
RS0 £ PPIVS SO 113483370111 15 ’
99 88 87 85 84 B3 8O 73 72 '\D STUFF J_
N = SYNC MASTER=K17 REF SYNC DATE=06/ 15/ 2009
R9S70 = s :
Piow + G aphi cs MUX ( GVIUX
2402 D7y B e ez
GMUX_VSYNC,, 4, d} Appl e I nc. SCH_NUM>
®
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*L9701, DO701, C9796, C9797, C9799, C9712 AND C9713 SHOULD ALL BE PLACED NEAR EACHOTHER
*PPVOUT_SO_LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSI BLE.
* LVDS_I G BKL_PWM SHOULD BE AWAY FROM BOOST CI RCUI T

R9701
7009 00 3 52 47 42 20,7 5, PP5V_SO VY
5% NE .
T VN 1 BFFES: 2 W
1R9702
e
Thiew
2402 CE'9T7' g‘;" CRI TI CAL
X700 22UH 2. 5A D9ra1
w e _PPBUS SO_LCDBKLT PWR L5 . PPVIN BKL 1 (Y YY L2 PPBUS SO L%;}_KLT PWR SW 1 I|>‘|L2 OUT SO LCDBKLT ¢ 5 s
LCE'QB' o _L1C97 13 PERGREER, Bﬁﬁ?fﬁlﬁ s VLAY 7 RB160M 60G CRI TI CAL| CRI TI CAL Mcﬁ%héggsﬂ BIFES: 3 W
UF o UF NO STUFF Lo 1C9796 |1 C9797 [ C9799
i ) > %g 1R9703 - 220PF - IOUF —_ IQUF
2 2% 5 > iy ~ iy ~ 4y
805 X/R- CERM X5R X5R
54’15'\4\, %65 1210-1 1210-1
1 5t +
BKL_VLDO =
68 63 62 4 52 51 50 4 _‘PPVINBKL
FEFFPE TS0 p— —_ _chnl M KL 1Y BEB:5 Y
1 1
:_? O1UF - %Lﬁl/F ?
S 1% 5 28 S 18
5 851 35
NO STUFF
C9741
10F
1|2
Al VOLTAGE=5V
NO STUFF 9% NO STUFF
1] 2 A7 0K VDDl O VLDO VIN
2o, BKL_FLTR_RC 3% w9701
Sl Ve LLP
603 741 402 6
R34 e A RO717
VN BKL_FSET S lrseT 3 re| 21 110.2, LED RETURN 1 oo
i BKL_FLTR 20 friiter & oura| 12 BKL I SENL J VYo a o™
02 W NERESR-W BFFES: 20 VAW T
BKL_| SET 3 | seT ourz| 13 BKL_| SEN2 — 402
purmnsmny SMBUS PCH LK RO7S3 0 azppn2 o BKL_SCL 10 lsa k curs| 14 BKL_| SEN3 RO718
BKL_SDA 11 |gpa cural 16 BKL_| SENA 110.2, LED RETURN 2 oo
NFRESR: WUIH:S' Somn i 1% NZ-NECK-W DTH=0. 20
o 474252 30 20 0 g5y _SVBUS PCH DATA RO7S7 0 1,42 bU| U 16w N LE 402 LVDS BKL_PWW RC 2 loww curs|_17_BKL_| SEN5 NREGCW BTG 200mm ) 4 eby ENECKZ - 207 mm
TP_BKL_FAULT 7 18 BKL_| SEN6 402
R9731 FAULT QuUT6 R9719
w oo PPBUS_SO_LCDBKLT_PWR A . . s BKLT EN 4 len vsvnd_19 BKL_VSYNC R 119.2, LED RETURN 3 g E
801K NO STUFF NE 5w NE - °
NO STUFF W NERESR-W BFFES: 20 1% W NERESR-W BFFES: 20
Y 1 (9723« RO715 5 o - 1|§§K755 'R754 ENEE i 1%;2% e i
40 100K
> 222% 1% ( EEPROM shoul d set EN_| _RES=1) g g g THRM 1/15w 1/15w RO72
5 i, ¥ RO714! it it 0.5
02 16.2K ¢ | _LED=23. 2Ma el el & : : L 2 LED RETURN 4 N e
115%S | TLED=369/ Ri set M RERECR-WBHFES: 30" ) P M RERERR-W BFFES: 20™m
] - ks RO716" 02
RO704 90. 9K Fpwnr9. 62KhZ J_ R9721
o o my—LOD_BKLT_PWM 1,\/2/\/2 ) s sdetails in spec 110.2, LED RETURN 5 -
5%, V6o = — - 30" 1% - - 30" m
oW STUFF 2 FReck ey TRESR-
302 1C9704 402
R9704 SHOULD BE 47K | F RC FILTER | S USED ggp': XV\93710 RO722
2 40§M BKL{SGND 1 2 110.2, LED RETURN 6 -
Il § bj B LS 2 1= A e FRESEWBHTER 5o
= = 402
GMUX_VSYNC (o
SYNC MASTER=K18 BKLT SYNC DATE=07/ 29/ 200
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2 70 65 o7 00 05 45 20 7.0 (> PPBUS_GBH

CRI TI CAL

CRI TI CAL

FDC638APZ_SBMS001
SSOT6- HF

0402- HF

i

BUS_SO,LCDBKLT_EN|DI V

s 57 5 ry-LCD_BKLT _EN

7 > BKLT PLT RST L

LCD BKLT_ ENj; g 6

PPBUS SO LCDBKLT FET

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

PPBUS SO LCDBKLT o8
ngéﬂ" Vs 255

SYNC MASTER=K19 M.B

SYNC DATE=05/29/ 200

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

SYNC DATE=06/10/ 200
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"M sc Power Supplies
T rer—
(5 aple ine.  f=SGNOwD]
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CPU Si gnal Constraints CPU Net Properties
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‘GA;:" NET_TYPE
i ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CPU_50S =50_OHM SE|  =50_OHM SE =50_OHM_SE =50_OHM_SE =STANDARD :STANDARI? _ —_ou_=n ot oo o DM S2N P<3: 0> v
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
N ~ ~ ~ ~ = DM _N2S PCI E_85D PO E DM _N2S P<3: 0> o 18
CPU_27P4S =27P4_OHM SE| =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 7 ML 7 ML l:: DM oS BQLE 88D oo E DM N2S N<3:- 0> -
NOTE: 7 mi| gap is for VCCSense pair, which Intel says to route with 7 m| spacing w thout specifying a target inpedance. EDi_DaTA POE 85D baLE EDI DATA P<7:0> .
e e EDl _DATA PCl E_85D PCLE FDI _DATA N<7: 0> 018
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI GHT :
_ ;.. [ CPU_50S CPU_AGTI FDI _FSYNC<1.. 0> 018
CPU_AGTL * =STANDARD ? CPU_AGTL TOP, BOTTOM| =2x_DI ELECTRI C ? [ CcPU 508 CPU_AGTI EDI _L SYNC<1..0> o 18 D
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
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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 &L%E%TE 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’{ NET_TYPE
DP_85D * -85_0MDIFF| =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
. - = _ _ _ . DP_M DP_85D piselayport | DP 1G M. P<3. . 0> s 84
LVDS_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 = - Do g0 Dy SpL A PG M Ne3_ 0> o
O—D2_AUX CH DP_85D piselayport | DP 1G AUX CH P 5 15 84
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT D aux cH DP_85D DisplAyPorTt [ DP_1G AUX_CH N s 10 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 L VDS LVDS IG A CLK P 18 87
LVDS * =3x_DI ELECTRI C 2 LVDS TOP, BOTTOM| =4x_DI ELECTRI C 2 O LVDS1GAQK LVOS_850 VDS LVDS 1G A CLK N wer
Tox- : ! T : CO—L\VDS 1G A DATA LVDS 85D LVDS LVDS | G A DATA P<2..0> 4
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>
DI 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 LVDS NC LVDS | G A DATAN<3>
Max | ength of LVDS/ Di splayPort/ TMDS traces: 12 inches. LS I1GR AK LVDS 85D LVDS TP_LVDS |G B A KP 56 18
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
H LVDS |G B DATA LVDS 85D LVDS LVDS |1 G B DATA P<2..0> .4
SATA Interface Constraints S nsicanamn Lvns_asn | rvos LVDS | G B DATA N<2.. 0> .1
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 O VDSLGA DATAZ LVOS_850 VDS NC LVDS |G B DATAR<3>
S ON LAYER? i CO—LVDS LG B DATA3 LVDS 85D LVDS NC LVDS | G B DATAN<3> ;4
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_tDD 2D SATA 90D SATA SATA HDD R2D C P e
I I = SATA_90D SATA SATA HDD R2D C N 17 a2
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT [ SATA_90D SATA SATA _HDD R2D P o a2
" — e — = F— SATA_90D SATA SATA _HDD R2D N o a
SATA =4x_DI ELECTRI C P SATA TOP, BOTTOM| =3x_DI ELECTRI C 7 SATA T 0B SATA 90D SATA SATA _HDD D2R P e
SATA_| COVP i 8 ML ? [ SATA_90D SATA SATA HDD D2R N 17 a2
. . SATA_90D SATA SATA HDD D2R C P 6 a2
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.7.1. = SATA 90D - SATA HOD D2R G N
. = ATA_ODD D P 17 a2
USB 2.0 Interface Constraints [>—SATAC0.R2D SATA90D - SATA Rt v
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 [ QATA:QOD SATA SATA ODD R2D P 6 a2
" ~ = CSTANDARD CoTANDARD = SATA_90D SATA SATA_ODD R2D N s a
PCH_USB_RBI AS =STANDARD 8 ML 8 ML =STANDARD =S =S D__ = _sata_an e ATA 90D P 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
[ SATA_90D SATA SATA ODD D2R C P 6 a2
= = = SATA_90D SATA SATA ODD D2R C N 6 a2
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' _ D QATAiHmimr) QATA7QOD SATA SATA HIJD RZD 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 ..
- " " A SATA_90D SATA SATA HDD R2D RDRV_OUT P 4«
SOURCE: Cal pell a Pl atform Design CGuide for |bex Peak M (DG 398905-398905_v1.5), Section 3.8 l:: SATA 0D SATA SATA HDD R2D RDRV OUT N .
[O—SATA_HDD 2R SATA_90D SATA SATA HDD D2R RDRV_IN P .,
f— SATA_ 90D SATA SATA HDD D2R RDRV_IN 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 COW .
CO—USB HUE1 Lp USB_85D USB USB _HUB1 _UP P 19 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 e
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 .
[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 USB M NI _N
.\ USB 85D USB £E m E‘
[— USB 85D USB
O USB_CAVERA USB_85D USB USB_CAMERA CONN P .
i USB_85D USB USB_CAMERA _CONN_N 6 33
O USB_BT USB 85D USB USB_BT_P 33 36
[ USB_85D USB USB_BT_N 33 36
[O—LSE_TPAD USB_85D USB USB _TPAD P 36 53
f— USB_85D USB. USB _TPAD_N 36 53
OO—SE IR USB_85D USB USB IR P 35 44
[ USB_85D USB USB IR N 35 44
[O—LISB_SDCARD USB_85D USB USB_SDCARD P 8 34 36
[ USB_85D USB USB_SDCARD N s 34 36
[O—USB_BRCRYPT USB_85D USB. USB_BRCRYPT_P 19 101
[ USB_85D USB USB_BRCRYPT_N 16 101
[O—BCH USB RBIAS PCH USB_RBI AY PCH USB_RBI AS 10
[ K PCOE 90D| QK PAE PCl E_ CLK100M PCH P 17 26
[O—BCH GLK100M PCH K PCOE 90D| QK PAE PCl E_ CLK100M PCH N 17 26 —_—
[ K PCOE 90D| QK PAE ESB _CLK133M PCH P 17 26
K PCOE 90D| QK PAE FSB_CLK133M PCH N 17 26
g CK PCIE 90D | CIK PCIE 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 1017
CO—CSEX QK DPILSS CK PCIE 90D | QK POE GFX_CLK120M DPLLSS N 10 17
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° <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
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THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 102 OF 132
Il NOT TO REPRODUCE OR COPY I T
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IV ALL RI GHTS RESERVED

8 7 6 5 4 3 2




8

7

6

4

LPC Bus Constraints

PHYSI CAL_RULE_SET LAYER

ALFON RUTE | M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

PCH Net Properties

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

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

ON LAYER?
LPC_50S * =50_OHM SE|  =50_OHM SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
CLK_LPC_50S * =50_OHM SE|  =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr o
LPC * 6 ML 2
CLK_LPC * 8 ML 2

Section 3.15

HD Audi o I nt

erface Constraints

PHYSI CAL_RULE_SET LAYER 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

PHYSI CAL_RULE_SET LAYER

ALFON RUTE | M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

SI O Si gnal

SOURCE: Cal pell a Pl atform Design Cuide for |

Constraints

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

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

Section 3.15

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

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

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

@ Appl e I nc.
®

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

"<E4LABEL >

103 OF 132

2




8

7

6

4

CAESAR |

| (Ethernet) Constraints

Et her net Net

Properties

PHYSI CAL_RULE_SET LAYER &L%E%TFE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
ENET_50S * =50_OHM SE|  =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG 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
[— 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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NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

104 OF 132

2




8

7

6

4

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
<E4LABEL>
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SMC SMBus Net

Properties

PHYSI CAL_RULE_SET LAYER &L%E%NE M NI MUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
1TOLl_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 W™ 0.1 W™

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

TTTLE

SMC Constraints

d} Appl e I nc.
®
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GDDR3 Frame Buffer Signal Constraints _ GDDR3 FB A/B Net Properties GDDR3 FB G/ D Net Properties
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET_TYPE NET_TYPE
GODR3_40RS5SE N o5 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 ALLOW ROUTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP - - - 7(:'\,1’) FB A RST ° - - - qm*m) FB B RST e
ON LAYER? FB_A LMNA<S. . 2> FB_B LMA<S. . 2>
" ~ = = = — — === EB_A_CMD GDDR3_40SE GDDRE_CMVD .. 76 77 i S =z Wollo ) GDDR3_40SE GDDR3_CMD .. 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 FB 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 nmatching should be 0.127nm Max | ength 330.2mm DO< DO
Max | ength of LVDS/DisplayPort/TMDS traces: 13 inches. D_EE!AEILBEED—M 7&12 [EE ﬁ DO<15 Og> e Dw—m mmmixiﬁ EE E DO<ZS Og> e
. ; _001- CO—EBADQBYTEI | GODR3 40SE GDDR3._| . 76 77 [O—EBECDQBYIEL | GDDRA 40SE _ .. 6 78
SOURCE: Cal pel | a SFF DG Rev 1.5 (407364) and Fami|ly GPU DG 04202- 001-v04. _A_DQ BYTE? GDDRA_40SE cooRa_paTa | FB_A DQ<23. . 16> 6 77 [O—EB_C_DQ BYTE? GDDR3_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 X Son GPU CLK27M
o [ —cxsos oo & v555 | dK Slow 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
> —LVDS _EG B DATA3 LVDS 85D LVDS NC LVDS EG B _DATA N<3> g4
ED—L\DS B DATA LVDS 85D LVDS LVDS B_DATA P<2..0> 84 87 . b 85D o SPLAY DP EG M. P<3..0> o
ED—L\VDS_B DATA LVDS 85D L VDS LVDS B _DATA_N<2..0> a4 87 ? v Do 80 DL SpLAY DF EG M. N<3_ 0> n
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
DP_85D pispiavecrr | DP ML _C N<3. . 0> o SYNC MASTER=K1/ 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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=== 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
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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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