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BOM Var i ant Bar Code Label / EEE #
BOM NUMBER BOM NAMVE BOM OPTI ONS PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
630-9977 PCBA, CORNHOLI O, MLB, K19l K19_COVMON, CPU_2_53GHZ, EEE_6Z9 826-4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: 6Z9] CRI Tl CAL EEE_6Z9
085-0737 K191 M.B DEVELOPMENT K19_DEVEL_PVT
BOM G oups
BOM GROUP BOM OPTI ONS
K19_COMMVON COMMON, ALTERNATE, K19_MCP, K19_M SC, K19_DEBUG_PVT, K19_PROGPARTS
K19_MCP MCP_B03, BOOT_MODE_USER
K19_M sC DP_ESD, EXTRACT_BUFF, | SL6258A, K191, KB_BL, M KEY, LDO_YES
K19_PROGPARTS BOOTROM_PROG, SMC_PROG, | R_PROG, VELLSPRI NG_PROG
K19_DEVEL_ENG BMON_ENG, DEBUG_ADC, XDP_CONN, LPCPLUS, VREFMRGN, BKLT_FS
K19_DEVEL_PVT LPCPLUS
K19_DEBUG ENG DEVEL_BOW SMC_DEBUG_YES, XDP
K19_DEBUG_PVT DEVEL_BOM BMON_PROD, SMC_DEBUG_YES, XDP, NO_VREFNVRGN
K19 _DEBUG PROD BMON_PROD, SMC_DEBUG_YES, XDP, LPCPLUS_NOT, NO_VREFMRGN
Modul e Parts
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
337S3693 1 PDC, SLGE3, PRQ 2. 00, 25W 1066, RO, 3M BGA uU1000 CRI TI CAL CPU_2_0GHZ
337S3704 1 PDC, SLGE2, PRQ 2. 26, 25W 1066, RO, 3M BGA uU1000 CRI TI CAL CPU_2_26GHZ
337S3680 1 PDC, LGDZ, PRQ 2. 40, 25W 1066, RO, 3M BGA uU1000 CRI Tl CAL CPU_2_4GHZ
337S3640 1 PDC, SL3BX, PRQ 2. 5, 35W 1066, C0, 6M BGA uU1000 CRI TI CAL CPU_2_5GHZ
337S3756 1 PDC, SLCFG, PRQ 2. 53, 25W 1066, RO, 3M BGA uU1000 CRI TI CAL CPU_2_53GHz
337S3641 1 PDC, SLB43, PRQ 2. 8, 35W 1066, C0, 6M BGA uU1000 CRI TI CAL CPU_2_8GHZ
338S0710 1 | C, MCPTIMKT- B3, 35x35MV| BGAL437 u1400 CRI TI CAL MCP_B03
33850694 1 I C, RTL8251CA- VB- GR, G GE TRANSCEI VER, 48P u3700 CRI TI CAL
33850654 1 | C FV643- E, 1394B PHY/ OHOl LI NK/ POl - E, 12 u4100 CRI TI CAL
Progranmmabl e Parts
33850563 1 I C, SMC, HS8/ 2117, 9X9MM TLP, HF u4900 CRI TI CAL SMC_BLANK
341S2460 1 | C, PRGRM SMC EXTERNAL, K191 U4900 CRI TI CAL SMC_PROG
33580610 1 I C, FLASH, SPI , 32MBI T, 3. 3V, 86M-Z, 8- SOP U6100 CRI TI CAL BOOTROM_BLANK
34152458 1 I C, PRGRM UNLOCK, K191 u6100 CRI TI CAL BOOTROM_PROG
338S0633 1 C, CYPRS, CY7C63803- LQXC, 4X4MV| USB, 24- QF u4800 CRI TI CAL | R_BLANK
341S2384 1 I R ENCORE | |, CY7C53803- LQXC u4800 CRI TI CAL | R_PROG
33752983 1 I C, PSOC+ W USB, 56 PI N, MLF, CY8C24794 u5701 CRI Tl CAL | VELLSPRI NG_BLANK
34152503 1 IC, TP PSCC, M7, VB8 uUs701 CRI Tl CAL | WELLSPRI NG_PROG
Devel opnent BOM
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
085-0737 1 K191 M.B DEVELCPMENT DEVEL CRI TI CAL DEVEL_BOM
Alternate Parts
PART NUVBER é«k‘%RlN\lAL;\I'/gEEO? BOM OPTI ON REF DES COWENTS:
138S0603| 13850602 ALL Mirata alt to Samsung
152S0968| 15250966 ALL Mgl ayer alt to Delta
128S0220| 12850262 ALL KEMET alt to SAWO
152S0778| 15250693 ALL CYNTEC AS ALTERNATE
152S0796| 15250685 ALL CYNTEC AS ALTERNATE
152S0694| 15250138 ALL MAGLAYERS AS ALTERNATE
157S0058| 157S0055 ALL DELTA AS ALTERNATE
104S0018| 10450023 ALL DALE/ VI SHAY AS ALTERNATE
128S0093| 12850218 ALL KENET AS ALTERNATE
152S0874| 15250516 ALL MAGLAYERS AS ALTERNATE
152S0847| 15250586 ALL MAGLAYERS AS ALTERNATE
BOM Confi gurati on
SYNC_MASTER=N A SYNC_DATE=N A
NOTI CE OF PROPRI ETARY PROPERTY
BELITTETA MR IR |2 TSR
| TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
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Fan Connectors Functi onal Test Points
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FUNC_TEST
R feg] = s SATA ODD Connectors DC Power Connect or I CT Test Points
TRUE FAN RT_PWM -
TRUE FAN_RT_TACH a FUNC_TEST FUNC_TEST NO_TEST
TRUE @ - TRUE PPSY_SW DD sors| 4 TPs = TRUE PRIVS DO N FUSE w | 3 TPs e+ NC AUD_LOL N L — NC AUD LOL N L
] ses = TRUE SMC_ODD_DETECT i~ = TRUE ADAPTER SENSE w. NC_AUD_LOI_P L — NC_AUD_LOL_P_L WAREBASESTRUE  TRUE
LVDS Connect or = TRUE SATA_ODD_R2D P . TRUE G\D j 3 TPs 105 _NC_USB_10N — NC USB_10N WAKE_BASEZTRUE TROE
= TRUE SATA_ODD R2D N o L 105 __NC_USB_10P — NC USB_10P ﬁ?i“i‘lﬁ Iﬁg o 10
TRUE SATA_ODD D2R C N = e _NC ENET INTR L — NC ENET_INTR L _BASES
FUNC_TEST = TRE SATA_ODD D2R C P o Batter y Connect or e _NC_ENET_PWRDWN L — NC_ENET_PWRDVN L WRKE_BASE=TRUE TRET
TRUE PP3V3_S0 e S U O S T o DR e FUNC TEST = WAKE_BASE=TRUE TRUE
p— e L T o TRUE D JaTes = TRUE PPVBAT_G3H_CONN ww | 3 TPs wo NG ISSP_SCLK P1_1 _ NC ISSP_SCLK P1_1 _
TRUE ootz L = TRUE SMBUS_SMC BSA_SCL 5 1053 59 60 51 s __NC_| SSP_SDATA P1_0 — NC | SSP_SDATA P1_0 WAKE_BASEZTRUE TROE o1
LVDS DDC LK = Keyboard Connect or = TRUE SMBUS_SMC_BSA_SDA o 40 12 50 50 1 « _NC_LCDBKLT_FAI L — NC_LCDBKLT_FAIL VAKE BASESTROE TROE |
TRUE AR e Ty 817 69 - TRUE SYS DETECT L 5o ss__NC LPC DRQO L — NC LPC DRQO L MAKEiBAbI::IRLE TRUE o
TRUE o o0 FUNC_TEST TRUE GND_BATT_CHGN\D o5 - VAKE_BASESTRUE TROE
TRUE LVDS_CONN A DATA N<O> ~ — — - j 6 TPs
TRUE PP3V3_S3 67 20 25 29 20 43 48 50 on TP_MEM A CKE<3..2> — NC MEM A _CKE<3..2> -
IRUE LVDS CONN A DATA P<0> = PP3V42_G3H NC MEM A CLK2N NC NVEM A CLK2N WAKE_BASESTRUE  TRUE
LVDS CONN A DATA N<1> 5 o | — TRUE 6a752063Le2" 38 40 41 42 43 45 14 6 VIKE BASE=TRUE TROE 6 14
TR VDS CONN A DATA P<1s = TRUE W6_KBDL i Bl L Connect or i+« _NC_VEM A_CLK3N NC_VEM A_CLK3N a
TRUE 8 69 MAKE_BASE=TRUE  TRUE
TRUE WV5_KBD2 o 12 45 45 50 50 67 s _NC_MEM A _CLK3P NC_MEM A_CLK3P o1
TRUE LVDS_CONN A DATA N<2> = FUNC_TEST 2 VAKE_BASE=TRUE TRUE
TRUE WVS_KBD3 w0 - i 56 _NC MEM A_CLK4P NC_MEM A_CLK4P
e LVDS QONN A DATA_P<2> . = we W5 KBD4 > e PR3V _GBH L] 3 TPs NC MEM A CS L<3> NC_MEM A CS L<3> WRRE BASESTRUE  TRE
TRUE LVDS CONN A CLK F N e = TRE WS_KBD5 . — TRE SMe LID R " TP MEM A ODT<3..2> — NC MEM A _ODT<3..2> WAKE BASESTRUE  TROE . °
TRUE LVDS CONN A CLK F P o 82 [— e WE KBD6 ® = TRUE SMBUS _SMC _BSA _SCL 6 40 43 59 60 81 — = — VAKE _BASE=TRUE TRUE »
TRE LVDS_CONN B DATA Ne0> .. = e W\E_KBD? - o IRE SMBUS_SMC_BSA_SDA ¢ 002 59 00 61 oo _NC_MEM B CKE<2> _ NC_MEM B_CKE<2> -
TRUE LVDS_CONN_B_DATA P<0> 4 = e WE KBDS - TRUE SMC Bl L_BUTTON L 40 41 590 NG VEM B CLK3P ~— NG MEM B CLK3P VARE_BASE=TRUE TRUE
TRUE LVDS_CONN B DATA Nel> .. = TRUE WS_KBD9 w0 s« _NC_MEM B_CLK4N — NC MEM B CLK4N WARE_BASESTRUE RE .
TRUE LVDS CONN B_DATA P<1> [—¢ - TRUE GN\D j 3 TPs NEM B — NEM B VAKE_BASESTRUE  TRUE
TRUE W5_KBD10 p s _NC_MEM B_CLK4P — NC MEM B_CLK4P |
TRUE LVDS CONN_B_DATA N<2> 44 = L = VAKE_BASE=TRUE TRUE
TRUE W5_KBD11 " P Ne 55 _NC MEM B_CLK5N — NC_MEM B_CLK5N
TRE LVDS_CONN B DATA P<2> ., = = ower ts = WAKE_BASESTRUE — TRUE
TRUE WE_KBD12 " 56 _NC MEM B_ODT<2> — NC MEM B ODT<2> = o1
TRUE LVDS CONN B CLK _F N o0 82 [— — VAKE_BASESTRUE ~ TRUE
TRUE VS_KBD13 w0 »s__NC M B RAM S| ZE — NC M B _RAM SI ZE
TRUE LVDS CONN B CLK_F_P 60 02 [ — e WS KBD14 FUNC_TEST NG P7 7 — NG P7 7 VAKE _BASE=TRUE TRUE
TRE LED _FETURN 1 o 72 T WIE_KBDL5_CAP - o> IRE PPVOORE_SO_CPY T e TP_PO_AD<31..8> = NC PO_AD<31..8> WRKE BASESTRUE  TRUE
TRUE LED _RETURN_ 2 60 72 74 = VS KBD16 NUM - TRUE PPVCORE_SO_MCP 721 22 44 6 = VAKE_BASESTRUE — TRUE
TRUE LED RETURN 3 o0 72 74 = TRUE & KBDL7 b = TRUE PPOV75_S0_DDRVTT 726 27 63 o8
TRUE LED RETURN 4 P - IRE V& KBD1S “© — TRUE PP1V05_S0 791011 12 13 16 17 19 21 22 TP_PCl_C BE L<3..0> — NC PCl_C BE L<3..0> _ 10
TRUE LED RETURN 5 o v e [— TRUE Ve KBDLO K = TRUE PP1V5_S0 e i 1e 20 3y 66 67 68 62 - VAKE_BASESTRUE TRUE
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3 35 37 41 43 45 46 47 =

417 12 17 18 20 21 22 23 26 27

i BG4,

7 8589 71 7200 62 27 20 7« _PPOV75_SO_DDRVTT — PPOVZ5_SO

i"?“mn

67 26 27 63 68

PPOV75_S0_DDRVTT

67 26 27 63 68

PPOV75_S0_DDRVTT

67 26 27 63 68
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Board Mounting Hol es CPU Ther mal Mbdul e Hol es i anal i anal
(Not to scale ZT0985 CPU Si gnal s USB Signal s
[ 7 %69766 STDOFF- 4. 50D. 98H- 1. 1- 3. 48-TH o N> TP I MVP6_CLKEN L — NJKHA’\@!E]?(&CLKEN L 8 6t 78 19 8B ) NC USB EXTCP — Npl\;pzé"m—m38= EXTCP y = 81978
‘ Z10965 0 CPU VI D<O. . 6> — 1 WP6_VI D<0. . 6> o o s 7 19 sqmry NC_USB_EXTCN = NC USB EXTCN 51078
HOLE- VI A- P5RP25 E-BASE=TRUE = = NERB TN resTeTRE
| L w . CPU_BSEL<0. . __ =MOP_BSEL<O.. 2> o NC USB EXTDP NG USB EXTDP
| ' VAKE_BASE= — 78 19 5CH — AR _ 8 19 78
ZT0986 7 ZT0981 . TP_CPU PECI _MCP — TP_CPU PECI _MCP MKE_BISESTRIE NO_TEST=TRUE
‘ = = STDOFF- 4. 50D. 98H 1. 1- 3. 48- TH | STDOFF- 4. 50D, 98H 1. 1- 3. 48- TH S = WAKETBASESTRUE — o 10 o> NC_USB_EXTDN = N BTN SR *
| 1 ‘S T
I @ T @) PEG Si gnal s 70 19 scary_ NC_USB_M NI P — NG USB MNIP s
| ZTQ950 ZT0942 ZT0940' = 10+ s NC_PEG_CLK100MP — Nc PEG Ol K100MP o7 10 scary NG USB MNIN = NG UB MNN _  rrerrE® © "
‘ LA 3R2P5 3R2P5 ! = TESTETROE
‘ SL-3.1X2. 7- 6C1 R- NSP : : ‘ I\/CP The r rTaI I\/bd ul e l_bl es 7 e e TR NC_PEG CLKL00MN — l\lc EASEGE CLKlOOIVN NO_ TEST_TRUEﬂ o 70 10 8B NC_USB_EXCARDP — NC L)SASBE EXCARDP NO_ TEST:TRUEﬂ e
! l ! oo NG _USB_EXCARDN _ NC USE_EXCARDN -
‘ = - - ‘ ZT0930 ZT0982 o> =PEG R2D_C P<0. . 15> — Ne_PEG R2DCP<O0. . 15> " <0 — WAKECBASESTRUE ~ NO_TEST=TRUE
‘ 270915 | STDOFF- 4. 50D, 98H-11. 1-3.48-TH  STDOFF- 4. 5010. 98H- 1. 1- 3. 48- TH . =PEG RZD C_N<O... 15> — NA'\}E: PEG LS AL . . .
‘ 22829.3%0 1 ‘ , HOLE- VI A- PSRP25 @ l @ NC PEG DPRP<0. . 15> =PEG D2R P<0 15>7 Audi o Signals
‘ O ‘ | ‘ - = ** NARE_BASE=TRUE TEST=TRUE — = o> ss 1 [y AUD_| PHS_SW TCH_EN
‘ = ! ‘ o NG PEG DPRN<O. - 16> __ =PEG D2R N<O.. 15>
C (ORIGN) , = : VARE- BASESTRUE RO TEST=TRUE — ieeng 1R0O902
NGTE: Vi As represent non-plated hol s w ih ground rings. 270984 o+ AR BRERRENT L = (internal pulT-up) =3 0
Pl ace VIAs in corresponding hole's ground ring. STDOFF- 4. 50D. 98H 1. 1- 3. 48-TH P P i;;ew
. 2
PCl e Signals
Left Speaker Standoffs 1100 oy NC_POLE_CLKI00M EXCARDP — NC PO E_CLK100M EXCARDP . .. =
ZT0934 — SETRE e T
STDOFF- 4. 00D3. OH- TH Fan Screw Hol e 7160 oy NC_PCI E_CLK100M EXCARDN — N'QK'C Pgér&ww%“ 1077
( UPPER) ZT0988 o TP_EXCARD CLKREQ L __ TP_EXCARD CLKREQ L o © 50 X\M)Sg01
STDOFF- 4. 50D. 98H- 1. 1- 3. 48- TH VAKE_BASE=TRUE ~ (Inter naI pu I - up) 55 51 45 41 30 38 97 g0 7 5, PPBV_S3 2 PP5V_S3 AUDI O AVP
ZT0935 1 T NC PCl E_EXCARD R2DCP — NC EXCARD_R2DCP 516 77 5"
STDOFF- 4. 00D3. OH TH m — MAKE B E-TRUE TEST=TRUE VAl TAGESsY
: 7100 > NC_POLE_EXCARD RODON . NG POLE EXCARD RODON e 7
= = ASE=TROE ~— NO_TEST=TRUE
(LOAER)
L 7o NG POIE EXCARD DpRP_ — NG PCIE_EXCARD D2RP — Et hernet Signal s
70 RS THOE R A o= POl E_EXCARD,_DZRN o © e oo > M SLP_RMGT L — PM SLP_RVGT_L oo o 0 5
we TP _PCIE EXCARD PRSNT L TP_PCl E EXCARD PRSNT L jyymy s s - T — PM SLP_RMGT L oo & 20 52
- - (Internal pull-up) NG RTL8211_REGOUT _ NC RTL8211_REGOUT
| / O R P PCIE_FW PRSNT_L [ 0 35 ‘e — WAKE_BASE=TRUE NO TEST=TRUE ° **
OW F0gos « s _RTL8211_VDDREG — [RTLB211 VDDREG
SH0914 CP =
1. 4Di A- SHORT- EM - M.B- VB7- VB8 U Pogo %16 - G\D = 1
SH0903 i
(Et her net) @ 1 2.0DI A- TALL- EM - MLB- VB 7- VD8 =
1 = TNRRE BAsn:LrRBE — ML _PD oo ©
SH0913 — 4+ = MP MI_PD oD ¢ &7
1. 4Dl A- SHORT- EM - MLB- M97- VD8 1 . 'R0930 L= MP MI_PD o ¢
eV z LVDS Si gnal s 47K
( FV800) @ : 103 s ry_LVDS_CONN A_CLK_P — LYDS CONN A CLK_P oo 7 0 71 %;EEV
- 2
SH0912 SO DI MM Pogos + 0017 o rmy_LVDS _CONN_A CLK_N :NAKEDEASCO\IBINACLK N oo 7 0 71
1. 4Dl A- SHORT- EM - MLB- MB7- M8 . LVDS |G A DATA P<0..2> — LVDS OONN A DATA_P<O. oo =
Bl SHO900 SHO902 b = TR BT >
(M ni - D) @ 1 2.0DI A- TALL- EM -MLB- MO7- B8 2. ODI A- TALL- EM - M.B- V97 MO8 sy LVDS_I G A_DATA N<O.. 2> — LVDS CONN A DATA N<O.. 2> momy o s » y_RTL8211_ CLK125 RT18211_CLK125
SHO911 @ L 1 @ 7o NC LVDS |G A DATAP<3> _ NC LVDS |G A DATAPS3> ... 'RO931
— MAKE_BASE=TRUE ~ —_ NO_TEST=TRUE
1. 4Dl A SHORT- EM - MLB- MD7- VBB (LEFT) i (RGN v NCLVDS |G A DATANS3> — NCLVDS |G A DATARSS> ../, .
= - LF
402
(Upper USB) @ 2 77607 0 rmy LVDS_CONN_B_CLK_P — hYDS OO B CLK P [ o 7 e 7 :
SH0910 O her Board Pogos e 17 o oy LVDS_CONN_B_CLK_N — VDS _CONN B CLK_N oo+ o o 7 =
1. 4Dl A- SHORT- EM - MLB- MD7- B8 SHO905 SHO906 LVDS | G B DATA P<0..2> CONN_B_DATA_P< :
SM 2.0Di A- TALL- EM -M.B-MO7-MD8 2. 0DI A TALL- EM - MLB- M97- VD8 T I Lvi : 2 & DATA N<g o wEﬁ%h—l T T ATA N<g > ¢ Power Signal s
1 M M 77 17 .. 2> — CO\l 6 69
(Lower USB) @ @ . . @ AR — WAKE_BASE=TRUE > 6762408 6 M?K'\é: P’E/lﬁGRZLEEN — SMC PM G2 _EN [T © © 40 62 o7
SH0915 l e NG LVDS | G B DATAP<3> - NC LVDS 1 G B DATApT<Eg> T
1. 4Dl A- SHORT- EM - WMLB- MD7- MBS (Near BIL Connector) = (Near | PD Connector) 2o oy NC LVDS | G B__DATAN<3> — N NC LVDS 1G B DATAN|<t3|—|RUE“ o GVUX Si gna| s
>, VDS BKL ON B LVDS BKL O oy TP_GMUX_JTAG TCK_L — TP GMUX JTAG TCK L
(SD card) @ o - = WAKE BASESTROE oD ¢ oy TP_GMUX_JTAG TDi _ TP G\/LJX JTAG TDI
7473 72 17 0 ry—LCD_BKLT PV — NIRKCEDBABgPEI;]TR&P\M/I oo & 17 72 73 78 — WAKE_BASE=
SHO916 o 17 oy LCD_PWR_EN D PWR EN oo w0 T P_GVUX_JTAG TMVB = NIKPFS’VUX SAAG TVE 2
1. 4Dl A- SHORT- EM - M.B- MB7- VD8 = TRE BT — s TP GWUX JTAG TDO _ TP_GVMUX_JTAG TDO .
Audi @ 1 GND CHASSI S AUDI O JACK 5, @ e ey LVDS DDC CLK S e oD oo e « MCP_HPLUG DET2 __ NCP_HPLUG DET2 oo ¢ o
( ') o 17 0 o¢cayLVYDS _DDC DATA — MAKEDE}{S:)DC] DATA B> o0 VAKE_BASE=TRUE —
o - 'R0920
! . 20K
Di spl ayPort Signal s isw
Bosses (Ali ases on page70. csa) 2402
Di gital G ound = ZT0951 ZT0952 FirewWre Signals = Si gnal Al
gna ases
4.00D1. 85H ML. 6X0. 35 4.00D1. 85H ML. 6X0. 35
___G\D_BATT_CHGN\D , w s FV643_WAKE_L — FW43 WAKE L -
=an @ 1 1 @ o = WARE_BASE=TRUE SYNC_MASTER=WFERRY_K19I SYNC_DATE=01/ 13/ 2009
FW PLUG DET_L _ FWPLUG DET_L
a %10 5 > e — [ @ o 2 or o o
VOLTAGE=0V (Keyboard Protector) = (1 PD Protector) WAKE_BASE ICE OF P RIETARY P ERTY
- . THE | NFO?MQTI ON CONTAI NED HEREI N | S THE PROPRI ETARY
Menory Signal s AGREES o T FeLOaG T (NG THE POSSESSER
8 63 24 8 VEM VIT EN _ NMEM VTT EN s 24 63 68 | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
@ VAKE_BASE=TRUE — @ Il NOT TO REPRODUCE OR COPY | T
o NCI\/EMAA<15> __ NC MEM A A<15> o - 2 111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART
e NC_ l\/EM B A<15> TR _ NC MEM B_A<15> oS © 27 STZE | DRAW NG NUVBER REV.
WRKEBASEE Y TEST=TRUE —— D 051- 7903
@ APPLE | NC. e — =
NoRE 8 83
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oM T
75 13 oqEy FSB A L<3> 24| A3* u1000 ADS* [y HL FSB ADS L G ens
75 13 6B FSB A L<4> L5 JA4* PENRYN BNR* H E2 FSB BNR L B 2 75
« Feaca .
75 12 o ESB A L<S2 e 1G4 BPRI*pe  FSB BRRI L @D 7 PP1V05 S0 g7 1041 12 13 30 17 19 71 22
75 13 0@y FSB A L<6> K5 | AG* o %7a8%1 %%
75 13 o (@ FSB A L<7> Ve | A7+ DEFER* |5 FSB DEFER L e
75 13 0@y FSB A L<8> N |AB* DRDY* | F21 FSB DRDY L G ns _1 .
75 13 ogmry FSB A L<9> a1 0% DBSY* [ E1 FSB DBSY L G 5 240(9)
75 13 sq@ry FSB_A L<10> N3 ALO* ‘1%
FSB A L<11> Ps . B BRO* | F1 FSB BRECD L e oW
75 13 o @ry-FSE AL1 RO b a:n ) o3
FSB A L<12> P2 |A12% g 2
75 13 o Bry-FSE
75 13 oggry FSB A L<13> L2 |A13* g | ERR* |y020 75 CPU | ERR L
75 13 oy FSB A L<14> Pa | AL+ § 5 I NI T* B3 CPUINT L am e
75 13 oy FSB A L<15> PLALS* 2
75 13 oGy FSB A L<16> Rl |A16* LOCK* |y Ha FSB LOCK L B o378
75 13 6 (B FSB ADSTB L<0> M ADSTBO*
RESET* |5CL FSB CPURST L N2 1378
75 13 S@HFSB REQ L<0> K3 REQD* RSO* |+ F3 FSB_RS_L<0> (TN 12 78
75 13 o gy FSB REQ L<1> v JREQL* RS1* | Fa FSB RS L<1> am = s
75 13 oy FSB REQ L<2> K2 |REQR* RS2* | & FSB RS L<2> am e s
75 13 sc@ry-FSB_REQ L<3> I3 REQB* TRDY* [y@ FSB _TRDY_L ) e 7
75 13 oy FSB REQ L<4> L1 REQH*
HI T* |8 FSB HT L B o 1378 omT
FSB A L<17> v2 | A17* HETMV e FSB HITM L 1375
75 13 6B == <ED
75 13 oGy FSB A L<18> U |A18* 75 13 oggry_FSB D L<0> 22, DO* U1000 D32* | Y22 FSB D L<32> Ey e
75 13 oy FSB A L<10> /3 AL9* BPMD* | AD XDP_BPM L<0> G . 75 13 oggry FSB D L<l> F24{D1* PENRYN D33* | AB24 FSB D L<33> Gy e
75 13 s (@ _FSB A L<20> w6 | A20* BPML* | A8 XDP_BPM L<1> > 2 s R]-SAO% 75 13 s @y _FSB D L<2> 26| D2* FoBca D34* | v2a FSB D L<34> By 5 1375
75 13 6By FSB A L<21> wA21* 9 BPMR* | ADL XDP _BPM L<2> B 12 75 1% 75 13 6B FSB D L<3> @2 D3* 2 OF 4 D35* | V26 FSB D L<35> By 51375
75 13 oy FSB A L<22> vs | A2 2% g g BPMB* |3 ACH XDP_BPM L<3> G wew 75 13 og@ry FSB D L<4> F23|D4* D36* |- v23 FSB D L<36> s
75 13 o Ggry FSB_A L<23> u]a23* g > PRDY* [yAC2 XDP_BPM L<4> > s 4022 75 13 o @y FSB D L<5> s D5+ D37* |y T22 FSB D L<37> By e
75 13 6B FSB A L<24> R4 A24% 2 PREQ* [y ACL XDP_BPM L<5> B 1278 75 13 6By FSB D L<6> E25 4 D6* D38* |- 25 FSB D L<38> By o 1375
75 13 6 (B FSB A L<25> T5 A25* § = TCK|_ACS XDP_TCK Mo 22 7s 75 13 6By FSB D L<7> E23 - D7* D39* |~ W23 FSB D L<39> By 5 1375
75 13 o ggry FSB A L<26> T3 A26* 2 by TDI |_me XDP_TDI ame e s 75 13 oggr FSB D L<8> K24, D8* D40* |- 25 FSB D L<40> By e
75 13 S@HFSB A L<27> Ve (A27* é TDO|_AB3 XDP_TDO [oory 1912 75 75 13 6B FSB D L<9> @4~ D9* ° « D41* | we2 FSB D L<41> Va:in LR
75 13 S@B A L<28> VB | A28* TNS|_ABS XDP_TMS N o 2 75 75 13 S@B D L<10> J24~D10* D42* |- Y23 FSB D L<42> (B 61378
75 13 oGy FSB A L<20> va | p29* TRST* |A86 XDP_TRST L ame e 75 13 oggry FSB D L<11> 923 D11* % % D43+ | vea FSB D L<43> G
FSB A L<30> w ~A30* DBR* |- C20 XDP_DBRESET L 75 13 6, FSB D L<12> H22 A D12* < < D44* | ves FSB D L<44> 6 13 75
75 13 6B oo 12 24 1 EO——= e ED
75 13 sGBry FSB A L<31> ve|A31x R1002 75 13 (B> FSB D L<13> F26|D13* £ 1% Das*[omes  FSB D L<a5> Cary s s
75 ”@HFSB A L<32> e~ A32* 653 75 13 S@B D L<14> K22-D14* D46* [~ AN24 FSB D L<46> By 51375
75 1ggry FSB A L<33> Ana | A33* THERVAL oW 75 13 e @y FSB D L<16> 23| D15* D47% |~ AB25  FSB D L<47> Gy e
75 13¢g—FSB_A L<34> A2 | A34* 4022 75 13 @ FSB_DSTB L_N<0> 126 DSTBNO* DSTBN2* | ¥26 FSB_DSTB _L_N<2> B ¢ 13 7
75 ”@HFSB A L<35> AA3 I A35* PROCHOT* |~ D21 CPU PROCHOT L [OOTy 22 41 61 75 75 13 S@B DSTB L P<0> H26 ~ DSTBPO* DSTBP2* |~ AA26 FSB DSTB L P<2> Va:in LR
7s 13 6y FSB ADSTB L<1> V1 HADSTB1* THERMDA|_A24 CPU THERVD P oo @ e 7s 13 6¢gry-FSB DIV L<0> 25+ DI NVO* DI NV2* | W22 FSB DI NV L<2> By 51375
THERMDC|_B25 CPU THERMD N ooy 46 82
CPU A20M L 26 A20MF
7 13 TR
7s 13 ¢oorCPU FERR L 25 FERR* THERMIRI P* 1 C7 PM THRMIRI P_L [Ty 13 41 75 7s 13 ¢y FSB D L<16> N2+ D16* D48* |y AE24  FSB D L<48> (B 61378
75 13 [Try-CPU_| GNNE L I GNNE* 75 13 ogEryFSB D L<17> K25 D17* D49+ | AD24  FSB D L<49> B o 1975
75 13 oy FSB D L<18> 26| D18* D50* |, A1 FSB D L<50> Gy e
75 13 [Ty CPU_STPCLK L o5 |STPCLK: — H QK 75 13 (B> FSB D L<19> re3 | D19+ D51%|. AB22  FSB D L<51> oy o 10 75
s 13 TR CPU | NTR 6 _|LI NTO 75 13 S@B D L<20> L23 4 D20* D52* |~ AB21 FSB D L<52> By 51375
75 13 [Ty-CPU_NM B4 |LI NT1 BCLKO|_A22 FSB CLK CPU P a3 7s 7s 13 ¢y FSB D L<21> M4~ D21% D53*|yAc6  FSB D L<53> By 51375
s 13 - CPUSM L ABHSM * BCLK1| A21 FSB_CLK _CPU_N QW] 3 75 75 13 oggry-FSB D L<22> L22+D22* D54* |y AD20  FSB D L<54> B ¢ 13 7
75 13 S@B D L<23> M3 D23* D55* |~ AE22 FSB D L<55> By 51375
TP_CPU RSVD M4 M_|RSVDO 75 13 o gy FSB D L<24> P25 | Dpa* - ™ D56* |, AF23  FSB D L<56> Gy e
TP_CPU RSVD N5 N5 |RSVDL 75 13 oggry FSB D L<265> P23 |DR5* % % D57*| A5 FSB D L<57> By e
VD T2 FSB D L<26> P22 |DR6* D58* | AE21  FSB D L<58> 61375
ey v oo o S%B D L<27> T24 * 28 o*| A1 FSB D L<59> D
TP _CPU RSVD V3 V3 |RSVD3 a 75 13 6B D27 E = D5 (B 61378
TP_CPU RSVD B2 &2 |RsvD4 % 75 13 ogpr FSB D L<28> rea | DR8* g 13 D6O* |5 A2 FSB D L<60> T s 197
TP _CPU RSVD F6 F6_|RSVDS i 75 13 6B FSB D L<29> L25 | D29* D61* |~ AD23 FSB D L<61> B 5 13 75
TP _CPU RSVD D2 D2 |RSVD6 ﬂ — 75 13 6B FSB D L<30> T25 {D30* DB2* | AF22 FSB D L<62> (B 5 1375
TP_CPU RSVD D22 o22_|RSVD? & . 75 13 oy FSB D L<31> s |D31* D63* | Ac2s  FSB D L<63> Gy e
TP_CPU RSVD D3 o |RSVDS 5}005 75 13 oggry FSB DSTB L Ne1> 26, | DSTBNL* DSTBN3* | AE2s __FSB DSTB L N<3> Gy e
CPU JTAG Support 1% 75 13 s gy FSB_DSTB_L_P<1> wo | DSTBPL* DSTBP3* |y ar2a  FSB_DSTB_L_P<3> oy s
L iew 75 13 6 (B FSB DI NV L<1> N24 DI NV1* DI NV3* | Ac20 FSB DI NV L<3> Ya:n LESRG
R1090 2 402
o120 _XDP TN 1%3/_' 15 25 CPU GTLREF AD26 | GTLREF M sc COMPO|_Res 75 CPU_COMP<0>
1% CPU TEST1 @3 |TEST1 COowvPl| _we 75 CPU COWP<1>
R1091 :/Ir?ﬁ‘g CPU TEST2 25 |TEST2 COVP2|_Aam1 75 CPU COWP<2>
15 12 9 _XDP_TDI %R . 02 TP_CPU TEST3 o4 |TEST3 covP3|_vi__1s CPU_COVP<3>
1% CPU_TEST4 AF26 |TEST4
L R1092 TP_CPU TESTS AFL |TESTS DPRSTP* | £5 CPU DPRSTP L amy s s
4512 01 _XDP_TDO 02 voE 1 TP_CPU TEST6 26 |TESTG DPSLP* |5 5 CPU DPSLP L &g w7
PLACEMENT_NOTE=PI ace R1092 near | TP connector (if present) 1% . — TP CPU TEST7 < |TEST7 DPWR* |~ D24 FSB DPVWR L amg e s
VE- LR 75 o (oo} CPU_BSEL<0> 822 |BSELO PWRGOOD_06 CPU_PWRGD gy 2 13 75
s 7 s qom} CPU BSEL<1> 823 |BSEL1 SLP* | 07 FSB CPUSLP L am s s
7s 8 oM} CPU BSEL<2> 21 |BSEL2 PS| * |~ AE6 CPU PSI L o &
R1093
XDP TCK 54.9 N PLACEMENT_NOTE=Pl ace C1014 wi thin 12. 7mm of CPU.
ez v PLACEMENT_NOTE=Pl ace R1005 within 12. 7mm of CPU.
= ithin 12.7 f .
R1094 yiew PLACEMENT_NOTE=PIl ace R1006 wi thin mm of CPU.
75 12 9 _XDP_TRST L 2 i | PLACEMENT_NOTE (all 4 resistors):
y 6w i Place within 12. 7mmof CPU =
V- UF =

402

CPU FSB
SYNC_NMASTER=K24_M.B SYNC_DATE=02/ 05/ 2009
NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREIN | S THE PROPRI ETARY
PROPERTY OF APPLE COMPUTER, | NC. THE POSSESSOR
AGREES TO THE FOLLOW NG

SYNC FROM T18 Tom i e cene | o o
CHANGE CPU FROM SOCKET TO BGA SYwvBOL

Il NOT TO REVEAL OR PUBLI SH I N WHOLE CR PART

SI ZE DRAW NG NUMBER REV.
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SYNC FROM

CHANGE CPU FROM SOCKET TO

Current nunbers from Merom for

(CPU CORE POVER)
PPVCORE SO_CPU 67 10 11 44 61

D10

D12

D14

D15 | VCC
D17

D18

E7

E9

AB10

AB12

AB14

AB15

AB17

AB18

a7 | | (BRL#)

oM T

U1000
PENRYN

3 CF 4

vcc

AD7

ADY

AD10

AD12

AD14

AD15

ADL7

AD18

AEQ

AE10

AE12

AE13

AE15

AEL7

AF10

AF12

AF14

AF15

AF17

AF18

AF20

@1

44 A (SV Design Target)
41 A (SV HFM

30.4 A (SV LFM
23 A (LV Design Target)

(CPU | O POXER 1. 05V)
PP1V0O5 SO

7

V6

36

K6

J21

K21

M1

veer

n21

R21

VCCA

VI DO

6.7.9 11 12 13 16 17 19 21 22
5.7.8 81 38 8 &

4500 mA (before VCC stable)
2500 mA (after VCC stable)

(CPU I NTERNAL PLL POWER 1.5V)

PP1V5_S0 6 7 11 15 22 37 66 67 68 82

130 mA

VI D1

CPU_VI D<0> o © 75

VI D2

CPU VI D<1> o © 75

VI D3|

CPU_VI D<2> O © 75

PPVCORE SO_CPU 671011 44 61
CPU_VI D<3> o © 75

VI D4

CPU_VI D<4> o s

VI D5

VI Dg|

‘R11
CPU VI D<5> o ° 7 00

VCCSENSI

CPU_VI D<6> oo © 75

CPU VCCSENSE P [ooTy 61 75

VSSSENSI

AE7

PLACEMENT_NOTE=Pl ace R1100 within 25.4nmof CPU, no stubs
PLACEMENT_NOTE=PI ace R1101 within 25.4nmof CPU, no stubs

T18

Santa Rosa EMTS, doc #20905.

CPU VCCSENSE N . [ooTy 61 75

'R1101
100
1%
1/ 16W
M- LF

, 402

BGA SYMBOL

D16

D19

023

D26

H24

32

5

322

325

K1

K4

K23

K26

Vss

am T
uU1000
PENRYN

FCBGA
4 OF 4

Socket - P KEY)

VSss

AB4

ABS

AB11

AB13

AB16

AB19

AD11

AD13

AD16

AD19

AE11

AE14

AE16

AE19

AF11

AF13

AF16

AF19

AF21

25

AF25

CPU Power & Ground
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SYNC FROM T18

CPU VCore HF and Bul k Decoupl i ng

4X 330UF. 20X 22UF 0805

PLACEMENT_NOTE ( C1200- C1219) :

61 42 10 7 ¢ PPVCORE SO _CPU

Pl ace inside socket cavity on secondary side.

CRI Tl CAL

CRI TI CAL CRI TI CAL CRI TI CAL
1 Cl201 t Cl1202 t C1203 t Cl204
—— 22UF —— 22UF 22UF 22UF
—— 20% 20% 20%

6.3V
CERM X5R
805

CRI Tl CAL

CRI Tl CAL

CRI Tl CAL

CRI TI CAL
t C1208

CRI Tl CAL

t C1209

CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
1 Cl211 1 Cl212 1 Cl213 1 Cl214
—— 22UF —— 22UF 22UF 22UF
—— 20% —— 20% 20% 20%
, 6.3V , 6.3V , 6.3V , 6.3v
CERM X5R CERM X5R CERM X5R CERM X5R
805 5

CRI TI CAL
1 Cl1215

—— 22UF
—T— 20%

, 8.3V
CERM X5R
805

CRI Tl CAL

1 Cl216
—— 22UF
—— 20%

, 8.3V
CERM X5R
805

PLACEMENT_NOTE ( C1240- C1243) :

Pl ace on secondary side.

Pl ace on secondary side.

CRI Tl CAL

TURFE, Cl1240

— —470UF- 4MOHM —

T 20%

3|2 2.0V
POLY- TANT
D2T- SM

CRI Tl CAL CRI Tl CAL CRI Tl CAL
L' Cl241 .|t Cl242 L|? C1243
— 470UF- 4MOHM 470UF- 4MOHM 470UF- 4MOHM
[ 20% 20% 20%
32 2.0V 32 2.0v 302 2.0v
POLY- TANT POLY- TANT POLY- TANT
02T SM 02T SM 02T SM

Pl ace on secondary side.

Pl ace on secondary si de.L

VCCA (CPU Avdd) DECOUPLI NG

1x 10uF,

82 68 67 66 37 22 15 10 7 6 PPLV5 SO

20% 10%

6.3V , , 16V
X5R CERM
603 402

1x 0. 0luF

LACEMENT_NOTE=Pl ace C1281 near CPU pin B26.

Pl
C1250 * 1 Cl1251
10uF 0. 01UF

VCCP (CPU 1/ O DECOUPLI NG

1x 330uF, 6x 0. 1uF 0402

22 21 19 17 1613 12 10 9 7 5 PP1VO5 SO
878685781735 23 ‘

PLACEMENT_NOTE=P| ace C1260 between CPU & NB.

CRI TI CAL
C1260 *|, 1 Cl261 1 Cl1262 1 C1263 1 C1264 1 C1265
—— 0. 1UF —— 0. 1UF 0. 1UF ——0.1UF 0. 1UF

330UF

20%

2.0V 23
POLY- TANT
D2T- Sve

1

REMOVE NO STUFF CAPS C1220 TO C1231

REMOVE Cl1244 & Cl1245

I

C1266

CHANGE C1240-C1243 AND C1260 FROM 128S0241(9 M LLI-OHAM TO 128S0231(6 M LLI-OHM

CPU Decoupl i ng
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27°36733732°9:°%,°15°5,°3 2°_PP3V3_ S0
45°47748"45% =

M ni - XDP Connect or

NOTE: This is not the standard XDP pinout.
Use with 920-0620 adapter board to support CPU, MCP debuggi ng.

MCP79-speci fi ¢ pi nout

PLACEMENT_NOTE=Pl ace cl ose to CPU to mininmize stub

s Pp1V0S_S0
XDP
T
R1315' BETERK
54.9 J1300
M:l%W LTH 030- 01- G D- NOPEGS
b5, F-'ST- M
2 1
o
75 oqa—yXDP_BPM L<5> OBSEN_AQ -2 o3 - OBSEN_CD JTAG MCP_TDO am: o
75 oqa—yXDP_BPM L<4> OBSEN A1 - b ol5 < OBSEN _C1 JTAG MCP_TRST_L oo 20
8 7
o
75 oqa—yXDP_BPM L<3> OBSDATA_AQ <« 10 ol? < OBSDATA_C0 MCP_ DEBUG<0> B 78
7 oy XDP_BPM L<2> OBSDATA_Al » 12 ol o OBSDATA_C1 MCP_DEBUG<1> B 0 70
14 13
o
7 oy XDP_BPM L<1> OBSDATA_A2 » 16 o5 o OBSDATA_C2 MCP_DEBUG<2> B 0 70
s o oy XDP_BPM L<0> OBSDATA_A3 o 18 ot - OBSDATA_C3 MCP_ DEBUG<3> CBD 18 70
20 19
o
TP_XDP_OBSFN_BO OBSEN B0 22 of2L OBSEN DO JTAG MCP_TDI o 2
TP_XDP_OBSFEN_B1 OBSEN_B1 24 ol OBSEN D1 JTAG MCP_TNMB oo
26 25
o
TP_XDP_OBSDATA BO COBSDATA_BO -« 28 o 27 - OBSDATA_DO MCP_DEBUG<4> B 1 78
TP_XDP_OBSDATA_B1 OBSDATA_B1 o 30 ol OBSDATA_D1 MCP_ DEBUG<5> B o 70
32 31
o
XDP TP_XDP_OBSDATA B2 OBSDATA_B2 » 34 o33 - COBSDATA_D? MCP_DEBUG<6> B 0 70
R1399 TP_XDP_OBSDATA B3 COBSDATA_B3 o 36 o35 - OBSDATA_D3 MCP_DEBUG<7> D o 70
38 37
o
a0 oy CPU PWRED 1, XK 2 XDP_PWRGD PuRGDY HOOKO TN D R L TPC K/ HOOKa FSB CLK_ I TP_P am s s OP
5% XDP_0BS20 HOOK1. <« 22 ol < | TPCL Ké#/ HOOKS FSB_CLK I TP_N am e s
Mib ¥ VCC_0BS_AB a4 o4 VCC_0BS_CD R113K03
10 oy PM_LATRI GGER L HOOK2 o 46 o045 - RESET#/ HOOK6 s XDP_CPURST_L 1 2 FSB CPURST L (o157
20 ¢oomy JTAG MCP_TCK HOOK3 » 48 o4 »> DBR#/ HOOK?7 XDP_DBRESET L @ o 2 510{15)
50 oA NOTE: XDP_DBRESET_L nust be pul |l ed-up to 3.3V. MEE)%'W
0 45 26 20¢ary. SMBUS_MCP_O_DATA soa - 2 5o o 0o XDP_TDO o
70 43 27 20 20¢Ery SMBUS_MCP_0_CLK saL >4 ol TRSTn XDP_TRST_L oD ¢ 7
TCKL NC2E Lo o35 i XDP_TDI o 0
75 qomXDP_TCK TCKO - 28 ol o ™G XDP_TMS o ¢ s
60 o8 XDP_PRESENT#
XDP DP
C13001: 1C1301
0.1yF L Lo TuF
W i
402 402
998- 1571 J:
Di rection of XDP nodul e
Pl ease avoid any obstructions
on even-nunbered side of J1300

eXt ended Debug Port (M ni XDP)
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oM T
U1400
MCP79- TOPO- B
BGA
(1 OF 11)
7509 FSB_DSTB_L_P<0> T404CPU_DSTBPO# CPU_DO#,, Y43 FSB_D L<0> 50 s
70 ocayFSB_DSTB L N<0> > U40\cPU_DSTBNO# CPU_D1#- W2 «- FSB D L<1> B> co7s
75 9 5 (B FSB DI NV_L<0> —s VA1 |cPU_DBI 0# CPU_D2#-, Y40 «—> FSB D L<2> 607
7596 FSB_DSTB L_P<1> VB9 |opU DSTEPL# CPU_DB#, W1 FSB_D L<3> 6o s
= CPU_D4#- Y39 FSB D L<4> 6975
s FSB DSTB_L_N<1> V87 |cPU_DSTBNI# Jiyali v Fon D L<52
759 s (B ESB DI NV_L<1> —s V35 CPU_DBI 1# CPU:%# Va1 FSB D L<6> .
7596 FSB_DSTB L_P<2> N37 \CPU_DSTBP2# CPU_D7#- Y42 FSB_D L<7> 59 75
750 oqmryFSB_DSTB L N<2> -—> L36CPU_DSTBN2# CcPU_D8# P42 «» FSB D L<8> B> 5 0 75
75 0 ogmy—FSB_DI NV_L<2> «—> N35_cPU_DBI 2# CPU_D9#, W41 «» FSB D L<9> G0 s
7596 FSB_DSTB L_P<3> MBY, |cPU DSTBRS# CPU_D10#-,R42 FSB_D L<10> oo s
- CPU_D11#-,T39 FSB_ D L<11> 6o s
FSB DSTB L_N<3> MIL CPU_DSTENSH# e Fen D <122
FSB DI NV_L<3> 341 cpu DBI 3% CPU_D12# < .
75 9 6B e 41 ) | CPU_D13#,T41 FSB D L<13> 60
75 9 6, FSB_A L<3> AC34 cPU A3# CPU_D14#- R41 FSB D L<14> -
= CPU_D15#-T43 ESB D L<15> 6975
7596 FSB A L<4> AE38 cPU A4# —
- CPU_D16#- V85 FSB_D L<16> 6o s
59 FSB_A_L<5> AE34_|cPU_AS# )
A - CPU_D17#,AA37 FSB D L<17> 6o s
7509 FSB_A L<6> AC37.|CPU_A6#
- CPU_D18#-, V83 FSB_D L<18> 6o s
59 FSB_A L<7> AE37 cpu A7# )
— CPU_D19# V84 FSB_D L<19> 5o s
596 FSB_A L<8> AE35CPU_A8# -
= CPU_D20#AA36 FSB D L<20> 69 75
596 FSB_A L<9> AB35CPU_A9#
— CPU D21#-AA34 FSB D L<21> 6075
7596 FSB_A L<10> AF35 {CPU_A10# =
= CPU_D22#-,AA38 FSB D L<22> 59 75
7596 FSB_A L<11> AGB5{CPU_A11#
= CPU_D23#AA35 FSB D L<23> 69 75
7596 FSB A L<12> AG39 {cPU A12#
- CPU_D24#-U38 FSB D _L<24> 6o s
59 FSB A L<13> AE33CPU A13# —
A = CPU_D25#,U36 FSB D L<25> oo s
7596 FSB_A L<14> AGB7 CPU_Al4#
= CPU_D26#-U35 FSB D L<26> 69 75
96 FSB_A L<15> AG38 |cPU_A15# =
- CPU_D27#U33 FSB_D L<27> 6o s
59 FSB A L<16> AGB4CPU_A16# —
. A - CPU_D28#-,U34 FSB_D L<28> 6o s
7596, FSB A L<17> AN38 {cPU A17#
- CPU_D29#-, V88 FSB_D_L<29> 6o s
7596, FSB_A L<18> AL39 Icpu Al18# —
~ CPU_D30#R33 FSB D L<30> 6975
7596 FSB_A L<19> AGB3{CPU_A19# -
- CPU_D31# W37 FSB D L<31> 6o s
7596 FSB A L<20> AL33 {cPU_A20#
= CPU_D32#-,N34 FSB_D_L<32> 5o s
7596 FSB A L<21> AI33 lcPu A21# -
— CPU_D33#-,N33 FSB_D_L<33> 6975
7596 FSB A L<22> AN36 CPU A22# =
= CPU_D34#- R34 FSB D L<34> 69 75
7596 FSB_A L<23> AJ35 . cPU A23#
= CPU D35#- R35 FSB D L<35> 6075
75 9 6, ESB A L<24> AIB7CPU_A24# =
— A = CPU_D36#- P35 FSB D L<36> 6975
7596 FSB_A L<25> AJ36CPU A25#
= CPU_D37#~R39 ESB D L<37> 6975
96 FSB_A L<26> AJ38CPU_A26H# - 5
= CPU D38#- R37 FSB D L<38> 6o 75
59 FSB A L<27> AL37CPU A27# —
——— ! I I CPU_D39# R38 FSB D L<39> 6075
96 FSB_A L<28> AL34CPU_A28# -
— CPU_D40#,L37 FSB D L<40> 6975
7596, FSB A L<29> AN37 Icpu A29# —
- CPU_D41#,L39 FSB D L<41> 6o s
7596 FSB_A L<30> AJ34 cPU A30# =
= CPU_D42#-,L38 FSB D L<42> 6075
96 FSB_A L<31> AL38|CPU_A31#
= CPU_D43#-N36 FSB D L<43> 6975
) FSB_A L<32> AL35CcPU_A32# -
) . CPU_D44#- N38 FSB D L<44> 6975
) FSB_A L<33> AN34CPU_A33#
= CPU_D45#-,J39 FSB D L<45> 69 75
75 9, FSB A L<34> AR39 {CPU A34# 338 ESBE D L<4
FSB_A_ L<35> ANB5 |cPU A35# CPU_D46# S <46> .
BB e < ~ CPU_D47#-J37 FSB D L<47> 6075
7596 ESB_ADSTB_L<0> AE36CPU_ADSTBO# CPU_D48#-L42 ESB D L<48> 60975
75 9 5 B FSB_ADSTB L<1> —s AK35CPU_ADSTB1# CPU_D49#- M2 «—> FSB D L<49> > 607
CPU_D50#- P41 FSB D L<50> [P
7596 FSB_REQ L<0> AC38 |CPU_REQD# CPU_D51#-N41 FSB D L<51> 6075
PP1V05_S0 70 FSB_REQ L<1> AA33CPU_REQL# CPU_D52# N0 FSB_D L<52> oo
21047 a5 a3 12110078 oo FSB_REQ L<2> AC39 cpy REQR# CPU_D53#, MO FSB D L<53> 5o
' 759 FSB_REQ L<3> AC33_|cPU_REQB# CPU_D54#-H40 FSB D L<54> o607
75 9 ocmryFSB_REQ L<4> -—> AC35_|CPU_REQ4# CPU_D55# K42 FSB D L<55> 6975
R1410' R1415' ['R1416 HRE CPU_D56H, AL \ ~ FSB D L<56> e
5 '131 65% ?% 750 oqmryFSB_ADS L > ADA2 |CPU_ADSH# CPU_D57#,L41 FSB D L<57> 6075
wee VeTe jieni FSB_BNR L o ADA3CPU BRA Cru_sed 3 o w FSB_D L<58> =
4922 4022|2402 75 ogmyFSB_BREQD_L e AE40JCPU_BRO# CPU_DB 0, 42 FSB_D_L<59> oo
s FSB BREQL L > AL32 |cPU_BR1# CPU_D60#- K41 FSB D L<60> 6975
75 41 0 [T PM THRMTRI P_L 75 0B FSB_DBSY_L > AD39 CPU_DBSY# CPU_D61#-J40 FSB D L<61> 69 75
759 T CPU_FERR L 75 o (B FSB _DRDY L - ADA1 CPU_DRDY# CPU_D62#-H39 FSB D L<62> 6975
750 oqcmry FOB HI T L > AB42 |CPU_HI T# CPU_D63#-, M3 FSB D L<63> 6975
750 oqmy FSB_HI TM L i ADA0 cpy_HI T =D
759 5 TR FSB_LOCK L - ACA3 |CPU_LOCK# CPU_BPRI #~AA41 - FSB BPRI L oo ¢ 7
‘ 75 9 (O} FSB_TRDY_ L > AEA1 |CPU_TRDY# CPU_DEFER# AM0 > FSB_DEFER L oo © 75
NO STUFF | NO STUFF NO STUFH
s TP_CPU_PECI _MCP - E41 |cPU PECI
R1420* R1421* R1422 < <« = BCLK_OUT_CPU_R_(A2 > ESB CLK CPU P oo o 7
iK K. SIKR s o e - CPU_PROCHOT_L A oCPu PROCHOTY BOK QUT CPU NG 5 FSB GLK CPUN o . vs
5% 5% 0 - CPU_THERMTRI P# g
VELDE VELDE Ve OF > AHA0JCPU_FERRY BAK QUT_ITP_A A4S FSB CLK ITP P ymny i vs
4022 402z |2%02 BOLK OUT_ITP NA42 | FSB OLK ITP N gy
* O fNCP gggt:iz (M-P_BSFI <2>) > F42 CPU_BSEL2 BCLK_OUT_NB_R_AL41 o 1 FSB_ CLK _MCP_P
s O =MCP. (MCP_BSEL <1>) > D42 |cPy BSEL1 BOLK OUT NB N-AKa2 ™ . FSB CLK MCP N
s I =MCP_BSEL<0> (MCP_BSEL <0>) > F41 |cpy BSELO - - -
Loop- back cl ock for delay matching.
7 0 o FSB_RS_L<0> > ACAL CPU_RSO# BCLK_| N_N-AK41 -
0 qorESB_RS L<1> > ABA1 Py RS1# BCLK_I N_H_AJ40 -
s 9 (o} FSB RS L<2> > ACA2 |cPU_RS2#
R1430' |'R1435 » PP1VO5_SO_NCP PLL_FSB CPU AZOMIAFAL | CPU A20M L o o 7 PP1V05_S0 s e
49. ? 4D9. 9 270 mA (A01) 206 mMA ¢ AR7 |+v DLL_DLCELL_AVDD CPU_| GNNE#-AH39 - CPU | GNNE_L om0 7 NO STUFF
k’#%g& %{:ﬂlﬁ\év 20 mMA§_AH27 +v PLL_MOLK CPU_I NI TH, AH2 > CPUINTL oD ° 1R1440
402, 2402 29 mMA ¢ ARS8 |+v PLL_FSB CPU_| NTR_AF42 > CPU | NTR @ o 7 1D5O |\/[:| D (:I)
15 mA _AH28 |y pLL_cPU CPU_NM|_AGA1 > CPUNM o © 7 AT Ulilnterface
CPU_SM #-,AHA1 . CPUSM_L o L 62" SYNC_MASTER=T18_M.B SYNC_DATE=02/ 05/ 2009
s MCP_BCLK_VM._COWP_VDD AMBY |BCLK_VM._COMP_VDD
- MOP_BOLK_VIVL_COVP_GND M0 Ja0LK v oovP G Sruprrsg A . l(:J;LBJ %%T - @D ¢ 22 7 NOTI CE OF PROPRI ETARY PROPERTY
. —> oo o 12 75 THE | NFORVATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
s MCP_CPU_COVP_VCC AMA3 |cPU_COVP_VCC CPU_SLP#,AVB3 _»_ FSB CPUSLP_L o 0 RO HE R SARETER  INC. THE POSSESSOR
1 s MCP_CPU_COVP_GND AMA2 |CPU_COMP_GND CPU_DPSLP#~AN33 > CPU DPSLP_L [ o 7 | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
lell-g3% CPU_DPWR# AMB2 »> FSB_DPWR L oD ¢ 75 Il NOT TO REPRODUCE OR COPY I T
‘19 CPU_STPCLK#~AGA2 > CPU_STPCLK_L @ © 7 111 NOT TO REVEAL CR PUBLI SH | N WHOLE OR PART
asw CPU_DPRSTP#, AN32 e CPU_DPRSTP_L [ © 6 7S
402, - - - SI'ZE [DRAW NG NUVBER REV.
D 051- 7903 A
1 @ APPLE | NC. E = =
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D NVEM DQ<0> AP35 NDQ_):Q MCLKOA_O_N

<<<

3

ARERRDRD

<<
> > >

oM T oM T
U1400 U1400
MCP79- TOPO- B MCP79- TOPO- B
BGA BGA
(2 OF 11) (3 OF 11)
AL8 [MDQD_63 MDQS0_7_PLAL10 MEM A P<7> 26 76 76 27 MEM B 63> AT4 |VDQL_63 MDQS1_7_P| AT2 MEM B P<7> 27 76
AL9 IMDQD_62 MDQS0_7_NHAL11 NMEM A_|  N<7> 26 76 76 27 MEM B_ 62> AT3 IMDQL_62 MDQS1_7_NRATL NMVEM B_| N<7> 27 76
AP9 INDQD_61 MDQS0_6_P|_ARB MEM A P<6> 2 76 76 27 MEM B 61> AV2 [MDQL_61 MDQS1_6_P| AY2 MEM B P<6> 27 76
AN9 |VMDQD_60 MDQS0_6_N~ARY MEM A N<6> 26 76 76 27 MEM B 60> AV3 IVMDQL_60 MDQS1_6_NHAYL MEM B N<6> 27 76
AL6 |MDQO_59 MDQS0_5_P| AW MEM A P<5> 26 76 76 27 MEM B 59> AR |NDQL_59 MDQS1_5_P|_BB6 MEM B P<5> 2 76
AL7 |MDQ_58 MDQBO_5_NAVE o o VEM A DQS N<5> gy 267 6 27 MEM B 58> AR3 |VMDQL_58 MDQBL_5_NBA6 o o NEM B DQS N<5> 2746
AN6 |VMDQD_57 MDQS0_4_P| AP13 MEM A P<4> 26 76 76 27 MEM B 57> AR IVMDQL_57 MDQS1_4_p| BALO MEM B P<4> 27 76
AN7_|VMDQD_56 MDQS0_4_NHARL3 MEM A N<4> 26 76 6 27 MEM B 56> AU |VMDQL_56 MDQS1_4_NRAY1l MEM B N<4> 2 76
AR6_[NDQD_55 MDQS0_3_P|AV25 MEM A P<3> 26 76 76 27 MEM B 55> AY4 |MDQL_55 MDQS1_3_P| BB33 MEM B P<3> 27 76
AR7_INDQO_54 MDQS0_3_N-AVRS o o NMEM A DQS_N<3> CBD 26 7 76 27 NVEM B 54> AY3 [\DQL 54 MDQS1_3_NBA33 o o NMVEM B_DQS_N<3> B> 27 7
AV6 |MDQD_53 MDQS0_2_P| AU30 MEM A pP<2> 26 76 76 27 MEM B 53> BB3 |VDQL_53 MDQS1_2_P| BB37 MEM B P<2> 27 76
A6 (NDQD_52 MDQSO_2_ N-AU29 MEM A N<2> 26 76 76 27 MEM B 52> BC3 |MDQL_52 MDQSL_2_NBA37 MEM B N<2> 27 76
AN10 INDQO_51 MDQSO_1_P| AT35 MEM A_ _P<1> 26 76 76 27 MEM B_ 51> AW IVDQL_51 MDQS1_1_P| BA43 MEM B_ _P<1> 27 76
AR5 _|MDQD_50 MDQS0_1_NHAUSS MEM A N<1> 26 76 76 27 MEM B 50> AVB (MDQL_50 MDQS1_1_NnAY42 MEM B N<1> 27 76
AU |VMDQD_49 MDQS0_0_P| AU39 MEM A P<0> 26 76 6 27 MEM B 49> BA3 |NDQL_49 MDQS1_0_P| AT42 MEM B P<0> 27 76
AV5_IMDQD_48 MDQS0_0_NAT39 MEM A N<O> 2 76 76 27 MEM B 48> BB2 \NDQL_48 MDQS1_0_NAT43 MEM B N<0> 27 76
AU7_IMDQO_47 76 27 MVEM B 47> BB5 |MDQL_47
AUB INDQD_46 76 27 NVEM B 46> BAS |NDQL_46
A9 NDQo_45 O 16 a7 MVEM B 45> BA8 [NDQ1_45 gee]
AP11 INDQO_44 76 27 MEM B 44> BC8 |MDQL_44
A IVDQD_43 76 27 MEM B 43> BB4 |VDQL 43
AY5 |\DQO_42 MRASO#AVLT o MEM A RAS L foom 26 76 7 2rcgry MEM B DQ<42> «—»BA MDQ1_42 MRASL#AWE o MEM B_RAS_L T 27 7
AW IMDQ_41 MCASO#[APL7 o MEM A CAS L foon 26 76 6 27 MEM B 41> BA7 |MDQL_41 MCAS1#[\BALS o MEM B_CAS L [T 27 7
AV9 INDQO_40 MAEO#ARLT MEM A WE L @ 26 7 70 27cgry—VEM B_DQ<40> s Y8 IMDQL_40 MAE1#(BALE o MEM B_WE_L Qo 27 7
AULL |MDQD_39 76 27 MEM B 39> BA9 IMDQL_39
AVL1 [vDop 38 76 27 MEM B 38> BB10 |VDQL_38 s
AV13 |MDQD_37 76 27 NMEM B 37> BB12 |\DQL 37
AWL3 |VDQO_36 | 76 27 MEM B 36> A2 IVDQL_36 |
ARL1 |MDQO_35 70 27 (B NMVEM B_DQ<35> <—»BB8 VDQL_35
AT11 |VDQD_34 &  MBAO_2| AP23 - MEM A BA<2> o 2 7 76 27 NMEM B 34> BBY IMDQL 34 5 MBAL_2| BB29 - MEM B BA<2> o =7 7
ARL4 oo 33 = wero 1| AP19 5 NEMLA BA<1> il o rcery MEM B DO<33> o o Avi2 |uoor 33 = weai_i[BBIS | NEM B BA<I> o 7
AUL3 INDQO_32 m MBAO_O| AWL7 MEM A _BA<0> oD 2 7 76 27 MEM B, 32> BA12 \\DQL_32 m MBAL O BB17 _ MEM B_BA<0> o 27 7
AR26 |VDQD_31 76 27 MEM B 31> BC32 |MDQL_31
AU25_|VDQD_30 < 76 27 MEM B 30> AVB2 [vpa1_30 <
AT27 IMDQD_29 76 27 NMEM B_| 29> BA35 |MDQL_29
AR7 voco 28 () o MEM B_DQ<28> avas |voar 28 ()
AP25 INDQD_27 76 27 MEM B 27> BA32 \\DQL_27
AR25 |\pop_26 MAO_14| ARZ3 o MEM A A<14> Qo 26 7 - VEM B 26> BB32 |Npo 26 MAL 14| BA2O o MEM B A<14> oo 27 7
— MAO 13| AULS NMEM A A<13> 26 76 — MAL 13| BA14 NMEM B_A<13> 27 76
AP27 |NDQD_25 — —> oo 76 27 MEM B 25> BA34 |\DQL_25 — —-> lesing
— MAO 12| AN23 MEM A A<12> 26 76 MAL 12| AV28 MEM B A<12> 27 76
AR27 |NDQD_ 24 — - jlesing 76 27Cary MEM B DQ<24> s AY35 |\DQL_24 — —- issing
— MAO 11| AVR1 MEM A A<11> 26 76 MAL 11| BC28 MEM B A<11> 27 76
AP29 |MDQO_23 — —> oo 76 27 MEM B 23> BC36 |vDQL_23 - Bl jesing
— MAO_10[ ANLO MEM A A<10> 2 78 MAL_10| BAL7 MEM B_A<10> 27 76
AR29 |MDQO_22 — - oo 76 27 MEM B 22> AVB6 |VDQL_22 — - oo
— MAO O AV21 NMEM A A<9> 26 76 MAL 9| BB28 NMEM B_A<9> 27 76
AP31 |\DQD_21 — —> jevind 76 27 NVEM B 21> BA39 |VDQL 21 — - [e810d
— MAO 8| ARR2 MEM A A<8> 26 76 MAL 8| AY28 NMEM B_A<8> 27 76
AR31 INDQD_20 — —-»> jiesing 76 z7¢my VEM B_DQ<20> AY40 |NDQL_ 20 — —-»> lesing
= MAO_7| A2l MEM A_A<7> 26 76 MAL 7| BA28 MEM B_A<7> 27 76
AV27 |NDQD_19 - —-> A o> 76 21 MEM B 19> BA36 |VDQL_19 - —-> e oD
— MAO_6| AP21 NMEM A A<6> 26 76 MAL 6| AY27 NMEM B_A<6> 27 76
AN29 |VDQD_18 — - jieenng 76 27¢gry MEM B _DQ<18> <« BB36 VD1 _18 — - D
MAO 5| ARR1 MEM A A<5> 26 76 MAL 5| BA27 NMEM B_A<5> 27 76
AV29 INDQO_17 — - jieeig 76 27 MEM B 17> BA38 |NDQL_17 — - jlesing
— MAO_4| AN21 MEM A_A<4> 26 76 MAL 4| BA26 MEM B_A<4> 27 76
AN31 INDQO_16 — —> == oo 76 27 NVEM B 16> AY39 |vDQL_16 ! —> = Le81nd
— MAO 3| AV19 MEM A A<3> 26 76 MAL 3| BB26 MEM B _A<3> 27 76
AU31 INDQO_15 — —-»> jiesing 76 27 MEM B 15> BB40 |\DQL_15 — —-»> lesing
— MAO 2| AUL9 MEM A A<2> 26 76 MAL 2| BA25 MEM B _A<2> 27 76
AR33 INDQD_14 — - jieeng 76 27 MEM B 14> AWIO0 INDQL 14 — - jlesing
— MAO 1| AT19 MEM A A<1> 26 76 MAL 1| BB25 MEM B _A<1> 27 76
AV37 |vDQo_13 T VEM A A<O> oo 76 27 MEM B 13> AVA2 |\DQL 13 ~oleats " VEM B A<O> jlesing
AVB7 |NDQp_12 MA0_0 - ooy 26 76 6 27 MEM B, 12> AVAL [vpQ1_12 MAL_| - [oomy 27 76
ATSL IVDQD_11 o 21 MEM B 11> BA40 [VDQL_11
V31 VDo 16 27 > BC40
ﬁm; -0 [ MEMDRY ﬁm E ég MDQL_10 [T EVERY
OO0 | coNTROL 7o 21 avaz oo | YEMERY
AU37 |MDQO_8 0A 76 27 NMVEM B, 8> AW |\DQL 8 1A
ﬁv\'\gg NDQD“D@—Z MCLKOA 2_P| AVB3 TP_MEM A CLK2P 76 27 NNEEM_E_ gz gjg NDQLNDOLZ MCLKLA 2 Pl BA2 TP MEM B CLK2P
AR37 |\poo_s MCLKOA_2_NHAV33 NC MEM A CLK2N , - VEM B 5> AP41 |vpon s MCLK1A 2_NBB42 o TP_MEM B _CLK2N
AR38 |VDQO_4 MCLKOA_1_P| BA24 MEM A_CLK P<1> p 26 76 76 27 MEM B 4> AN40 |\DQL_4 MCLK1A 1_P| BB22 MEM B_CLK P<1> op 2776
AV38 |\DQD_3 MCLKOA 1_NpAY24 o MEM A_CLK N<1> oy 26 76 76 27 MEM B 3> AU40_|VDQL_3 MCLKIA 1_NoBA22 o MEM B CLK N<1> oy o7 7
e V02 | wokoao P B0 MEM A CLK P<0> oy oo o 21 NEM B DQe2> on Vo2 | noikiao P BALS . MEM B CLK P<O> oo
BC20 MEM A CLK N<O> o 20 76 - MEM B_DO<0> AP12 ) MCLK1A 0_NRAY19 o MEM B_CLK N<O> gpy 27 76
AN5_[NDQWD_7 MCSOA_1#AT15 o MEM A CS L<1> foor 26 76 76 27 qoOT} MEM B DWMK7> <« AT5 [Moovi_7 MCS1A 1#:BBl4 MEM B CS L<1> oy 27 7
AUS_|VMDQWD_6 MCSOA 0#ARLE o, MEM A CS L<0> iy 26 76 2 oo VEM B DVK6> o BA2 vpovi_6 MCS1A_0#/BB16 o MEM B_CS_L<0> Qo 27 7
ARLO |VMDQWD_5 76 27 oo VEM B_DMK5> «_ AY7 Ivoov_s
ANL3 INDQVD_4 MODTOA 1| AP15 o MEM A ODT<1> 26 76 6 27 MEM B_Divk4> <« BALL VDow_4 MODT1A 1| BB13 MEM B_ODT<1> oy 27 7
AN27 |NDQVD_3 MODTOA 0| AV15 MEM A _ODT<0> oo 26 7 76 27 VEM B_DIMK3> BB34 |vDQVL_3 MODT1A O AY1S NMEM B_ODT<0> o 27 7
A9 INDQVD_2 7627 MEM B_DMk2> - 8538 [\oovi_2
AV35 |\DvD_ 1 MCKEOA 1| AU23 MEM A _CKE<1> 26 76 6 27 MEM B_Dik1> <« AY43 vpovi_1 MCKELA 1| AY31 MEM B_CKE<1> oo 27 7
AR34 INDQWD_0 MCKEOA 0| AT23 MEM A_CKE<0> oo 2 7 7 27 oo VEM B DMKO> <« ARA2 [\Dove_o MCKELA 0| BB30 MEM B_CKE<0> oD 27 7
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TP_NMEM A CLKS5P < AY33|MoLkoB 2 P MCLK1B 2_P| BA4l TP_NMEM B CLK5P
TP_NMEM A CLKS5N -« AB4vokoB 2 N M | M MLKIB 2 _NRBBAL NC MEM B_CLKS5N 6
« NC_MEM A_CLK4P < 824 noos e O |7 woaiplAa . NC MEMB OLKAP
TP_MEM A CLKAN <B4 MoLKOB_1_N MCLK1B_1_NpBA23 o NC MEM B_CLK4AN 6
s _NC MEM A_CLK3P <« BA21| MoLkoB 0_P 9 9 MOLK1B 0_P| BA20 o NC MEM B CLK3P
s _NC MEM A CLK3N < BB21 MCLKOB_0_N MCLK1B_O_NpAY20 o TP_MEM B_CLK3N
TP_MEM A CS L<2> < AYLT MCSOB_0# E E MCS1B_0#(BCL6 o TP_MEM B CS L<2>
s _NC MEM A CS L<3> <« PRI MCSOB_1# MCS1B_1#1RBA13 o TP_MEM B CS L<3>
s NC MEM A ODT<2> o ANL7| MopTOB O z |z MODT1B O] AY16 NC MEM B_ODT<2>
s NC_MEM A_QDT<3> -« ANI5 | voDTOB 1 é é morig 1|BC13 TP MEM B ODT<3>
« _NC_MEM A CKE<2> < AV23| MoKEOB O g g MKE1B 0| BAS0 _  NC MEM B CKE<2> ,
s _NC MEM A CKE<3> <« AN25] MCKEOB_1 MCKELB 1| BASL o TP_MEM B CKE<3>
. PP1VO5_S0_MCP_PLL_CORE
©6 67 66 37 22 15 1110 7 g, PP1V5_S0 87 mA (A01) 17 mA T27| +V_PLL_XREF_XS
1 12 m U28| +v_PLL_DP
2 1 i eseron A2y VOR NEM RESET Lo,
%,{:lé‘é@ - TP or NC for DDR2.
402,
-« MCP_MVEM COVP_VDD ANA1L | VEM_COMP_VDD
s MCP_MEM_COVP_GND AVE1 | NEM COMP_GND PP1V5_S0 6710 11 15 22 37 66 67 o8 62
+VDD_MEML| AML7 4771 mA (AO1, DDR3)
Rl?ol%l +VDD_MVEMR|_AMLO
l/l‘%:l/\? AA22 | GNDL +VDD_MENMB| AMR1
Ve bE AP12 | GND2 +VDD_MEM4|_ AMR3
2 G30| anD3 +VDD_MEMB | AMR5S
P10 | GND4 +VDD_MEMB | AMR7
= T10] GND5 +VDD_MEW7 | AMR9
T6| aND6 +VDD_NMEMB| ANLE
V10| aND7 +VDD_MEMD | BC29
V34| GND8 +VDD_MEMLO| AN20
V6| aNDo +VDD_MEML1| AN24
AA39 | GND10 +VDD_MEML2| AT17
AB22 | GND11 +VDD_MEML3| AP16
AB7 | GNDL2 +VDD_MEML4| AN22
AD22 | GND13 +VDD_MEML5 | AP20
AE20 | GND14 +VDD_MEML6 | AP24
AF24| GND15 +VDD_MEML7 | AV16
AR4| GND16 +VDD_MEML8| ARL6
AH35 | GNDL7 +VDD_MEML9| AR20
AK7 | GNDL8 +VDD_MEMRO| AR24
AMR8 | GND19 +VDD_MEMR1| AWL5
AT25 | GND20 +VDD_MEMR2| AP22
AP30 | GND21 +VDD:NENE3 AP18
AR36 | GND22 +VDD_MEMR4 | AULE
AUL0 | gND23 +VDD_MEMRS5| ANLS
F28 | GND24 +VDD_MEMR6| AU24
BC21 | GND25 +VDD_MEMR7 [ AT21
AY9 | GND26 +VDD_MEMRS| AY29
BCY | GND27 +VDD_MEMRO| AV24
D34 | anD28 +VDD_MEMBO| AU20
F24 | GND29 +VDD_MEMB1| AU22
G32| GND30 +VDD_MEMB2 | AVR7
H31| anp31 +VDD_MEMB3| BC17
K7] GND32 +VDD_MEMB4 | AV20
MB8 | GND33 +VDD_MEMB5| AY17
M6 | GND34 +VDD_MEMB6| AY18
M6 | GND35 +VDD_MEMB7 | AMLS
M | GND36 +VDD_MEMBS| AUL8
M | GND37 +VDD_MEMBY| AY25
N39 | GND38 +VDD_MEMHO| AY26
N8 | GND39 +VDD_MEMA1| AWLO
P33 | GND40 +VDD_MEMA2| A4
P34 | GND41 +VDD_MEMA3| BC25
P37 | aND42 +VDD_MEM#4| AL30
P4 | GND43 +VDD_MEMA5| AMB1
P40 | cND44
P7| anpas GNDs5| T33
R36 | GND46 GND56| T34
R40 | GND47 GND57| T35
R43 | GND48 GND58| T37
R5 | aND49 GND59| T38
T18 | GNDSO GND60| 17
T20| GND51 GNDB1| T9
AK11 | GND52 GN\De62| Ul8
T24 | GND53 GND63| Y20
T26 | GND54 GNDB4 | U22
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o T NC PEG D2RP<0> > F7_|PEO_RX0_P PEO_TX0_P| C5 »> NC PEG R2DCP<0> oo ¢
» o NC_PEG D2RN<O> o E7PE0_RXON PEO_TXO_ND¢___  NC PEG R2DCN<O> g
s m>—NC_PEG D2RP<1> - D7 |PEO_RX1_P PEO_TX1_P| &4 > NC PEG R2DCP<1> oo ¢
» o NC_PEG D2RN<1> o~ CTPEo_RXIN PEO_TXI_NB4 o  NC PEG R2DCN<1> g
» rm_NC PEG D2RP<2> o E6lp0_ R p PE0_Tx2_PL A o  NC_PEG R2DCP<2> g
s m>—NC_PEG D2RN<2> - F6PEO_RX2_N PEO_TX2_N-A3 > NC PEG R2DCN<2> oo ¢
» rm>_NC PEG D2RP<3> N My Peo_Tx3 P B3 5  NC PEG RPDCP<3> oo ¢
o > NC PEG D2RN<3> - F5 PEO_RX3_N PEO_TX3_NRB2 - NC PEG R2DCN<3> o ¢
» i NC PEG D2RP<4> o Eaeeo_rap PEo_Tx4 PLCL o  NC PEG RPDCP<4> e
s > NC PEG D2RN<4> > E3PEO0_RX4_N PEO_TX4_NDL > NC PEG R2DCN<4> oo ¢
o > NC PEG D2RP<5> -> 3 1PE0_RX5_P PEO_TX5_pP| D2 - NC PEG R2DCP<5> o ©
o > NC PEG D2RN<5> > D3 {PE0_RX5_N PEO_TX5_NREL > NC PEG R2DCN<5> oo ¢
o > NC PEG D2RP<6> > G5 |PEO_RX6_P PEO_TX6_P| E2 »> NC PEG R2DCP<6> o ¢
5 > NC PEG D2RN<6> > H5 {PEO_RX6_N PEO_TX6_NF2 > NC PEG R2DCN<6> oo ¢
o > NC PEG D2RP<7> > 37 |pEO0_RX7_P PEO_TX7_P| F3 > NC PEG R2DCP<7> o ©
o oy NC_PEG D2RN<7> - J6PE0_RX7_N U) PEO_TX7_NRF4 —»_ NC PEG R2DCN<7> oo ¢
o oy NC_PEG D2RP<8> - J5 |PEO_RX8_P (f) PEO_Tx8_P| G3 _»  NC PEG R2DCP<8> oo ¢
s > NC PEG D2RN<8> > J4{PE0_RX8_N PEO_TX8_NRH4 > NC PEG R2DCN<8> o ©
o > NC_PEG D2RP<9> > L117]pE0_Rxo_P Lu PE0_Txo_ P M8 NC PEG R2DCP<9> o ¢
» om>_NC_PEG D2RN<9> o L10PE0_RXON PEO_TXO_ N2 NC PEG R2DCN<9> o °
i NC_PEG D2RP<10> & o raoe (Y. eromxao et 5 NG PEG R2DCP<10> o -
» oy NC_PEG D2RN<10> o~ Lepeo_RxioN PEO_TX10_NoJL 5 NC_PEG R2DCN<10> o ©
s > NC PEG D2RP<11> > L7 |PEO_RX11_P Q PEO_TX11_p| J2 > NC PEG R2DCP<11> oD ¢
s > NC PEG D2RN<11> > L6PEO_RX11_N PEO_TX11_NRJ3 > NC PEG R2DCN<11> oo ¢
s m>—NC_PEG D2RP<12> N1 IPEO_RX12_P PEO_TX12_P| K2 > NC PEG R2DCP<12> oo ¢
s > NC PEG D2RN<12> _» NIOJPEO_RX12_N PEO_TX12_NRK3 > NC PEG R2DCN<12> o ¢
o > NC PEG D2RP<13> - N9 |pE0_RX13_P PEO_TX13_P| L4 - NC PEG R2DCP<13> o ¢
s m>—NC_PEG D2RN<13> > P9 PEO_RX13_N PEO_TX13_NpL3 > NC PEG R2DCN<13> oo ¢
» om_NC_PEG D2RP<14> o N7 lpe0_Rxia_p PEO_Tx14_P Mo NC PEG R2DCP<14> g
o oy NC_PEG D2RN<14> > N6 PEO_RX14_N — PEO_TX14_NM8 —»_ NC PEG R2DCN<14> oo ¢
s > NC PEG D2RP<15> > N5 |pE0_RX15_P O PEO_TX15_P| M2 - NC PEG R2DCP<15> oD ©
s > NC PEG D2RN<15> > N4 PEO_RX15_N & PEO_TX15_NRML > NC PEG R2DCN<15> o ¢
PEO_REFCLK_P| E11 NC PEG CLK100MP o R
s oo TP_PEG PRSNT_L > @ P rEY 164 PEO_REFCLK_ NP1 o NC PEG CLK100MN oo ¢ 77
- rmy M NI_CLKREQ L > 5 B P00 pe1 meFokPlall ,  POIE CLKIOOMMN P oo
2 T PCLE M NI _PRSNT_L > DOJPEB PRSNT# | Nt PU  PEL_REFCLK NP1l o PCI E_ CLKIOOM M NI _N oo 20 77
» > FW CLKREQ L > B0 B rios0  pe2 meFak P31, PCIE_CLKI0OM FWP o
s+ ormy_PCI E_FW PRSNT_L o Clodeec pronT# I Nt PU  PE2_REFOLK N10 o PCIE_CLK100M FWN oD o 7
» oy TP_EXCARD CLKREO L o M5 e By a5t pes reFak pleta | NC PCIE CLK100M EXCARDRym « o
s D TP_PCl E EXCARD PRSNT_L _»_ BLOJPED PRSNT# | Nt PU PE3_REFCLK_NF13 o NC PCl E_CLK100M EXCARI 8 77
TP_PE4_CLKREQ L 16 el Boy rio 16 PEa ReFak pl313 |, NC PCIE CLKIQOM PE4P
+ NC_PE4_PRSNT_L o LiepEE PRONTA/GPIO46  PE4_REFOLK N3 o NC PCIE_CLKIOOM PE4N
Int PU
s rmy_AUD_| P_PERI PHERAL_DET o Mo P By 017 PEs_ReFak Pl L14 . NC PCIE CLK10OM PESP
s @om— I P_GVUX JTAG TCK L —» MLBHPEF_PRSNT#/ GPl O_47 PES_REFCLK_NpK14 o NC PCI E CLK100M PES5N
Int PU
50 ¢oom— CARDREADER RESET > M7 PIEg}CLKREQtr/ GPlo18  PE6_REFCLK P N4 o NC PClIE CLK100M PE6P
» o _TP_GMUX_JTAG TDO o MOPEG PRSNTA/ GPI 048 PE6_REFOLK N M4 TP _PCI E CLKI100M PE6N
Int PU
2o oy PCLE WAKE L o F174PE wake# I Nt PU (S5) PeEX_RsTo#Kil o PCIE RESET L oo 24 35
ey PO E MN_D2R P > K0 lpEI RXO_P PELTXOP/ D8, PCIEMN _RDCP o 7
72 s oy PCLE_M NI_D2R_N o 39 lPE1_RXON PEL TXO N o PCIE MN_R2D C N o =
77 3 TRy PCl E_FW D2R P > H9 |PE1_RX1_P PE1_TX1_P| B8 > PCE FWR2D C P oo 34 77
7 s iy PO E_FW D2R N > DAPE1_RX1_N PE1_TX1_NRA8 » POE FWR2D C N oo @ 77
o ormy_NC_PCI E_EXCARD_D2RP > F9lpEI R2.P PeLTx2 PLA7 . NC PCIE EXCARD R2DCP o s
1 » iy NC_PCl E_EXCARD_D2RN o E9pE1_Rx2 N PEI_Tx2 NB.___o NG PCIE_EXCARD R2DCN o o -
TP_PCI E_PE4_D2RP o M7 lpEl R PEL X3P/ BS . TP _PCIE PE4_R2D_CP
s _NC PCl E_PE4_D2RN > G7 {PE1_RX3_N PE1_TX3_NC6 > NC PCI E_PE4_R2D CN s
G\D GN\D
57 mA (AO1, DVDDO & 1) T17 |+DVDDO_PEX1 +AVDDO_PEX1| Y12 206 mA (A01, AVDDO & 1)
: w9 AAL2 :
M ni mum 1. 025V for Gen2 support e igg:z&ig iﬁxg:zgg ABL2 M ni mum 1. 025V for Gen2 support
V19 |+DVDDO_PEX4 +AVDDO_PEX4| ML2
WL6 |+DvDDO_PEXS +AVDDO_PEX5| P12
WL7 |+DVDDO_PEX6 +AVDDO_PEX6| R12
WL8 |+DVDDO_PEX7 +AVDDO_PEX7| N12
UL6 |+DVDDO_PEX8 +AVDDO_PEX8| T12

22 21 18 17 13 12 11 10 9.7 §
57766 65 61 35 23

22

PP1V05_S0

PP1V05_SO_MCP_PLL_PEX

84 mA (A01)
» MCP_PEX_CLK_COWP

NO STUFF

+DVDD1_PEX1
+DVDD1_PEX2

+V_PLL_PEX

PEX_CLK_COWP

+AVDDO_PEX9
+AVDDO_PEX10
+AVDDO_PEX11
+AVDDO_PEX12
+AVDDO_PEX13

+AVDD1_PEX1
+AVDD1_PEX2
+AVDD1_PEX3

AC12

AD12

Vvi2

W2

M3

PP1V05_S0_MCP_PEX_AVDD

N13

7 22

P13
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If PEO interface is not used,
If PE1 interface is not used,

ground DVDDO_PEX and AVDDO_PEX.
ground DVDD1l_PEX and AVDD1_PEX.
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+3. 3V_DUAL_RMGT1
+3. 3V_DUAL_RMGT2

PP3V3_ENET

J24
K24

6717 22 31 32

83 mA (A01)

PP1VO5_ENET

672231 32

+V_DUAL_RMGT1[ U23 131 mA (A01)
#V_DUAL_RVGT2[ V23 | T T T e s e e s e s
10 51 [y ENET_RXD<0> > C23 |raM 1 _RXD0 i Network Interface Sel ect |
70 1 [Ty ENET_RXD<1> > 523 |Rav | _RxDL - MI_VREF| E28 o MCP_M | _VREF g - | |
e - oas > R ReM | _Txoo| B24 . ENET_TXD<0> o 1 | I nterface| ENET_TXD<0> |
7 2 [Ty _ - RGM | _RXD3 —»>
RGM | _TXD1| €24 o ENET_TXD<1> T o 7 | RGM | 1 |
79 91 TRy ENET_CLK125M RXCLK _»A23 IRGM | _RXC/ M | _RXCLK RGM | _TXD2| @25 _o ENET_TXD<2> Qo o 7 | |
70 oy ENET_RX_CTRL _»©22 |RGM | _RXCTL/ M | _RXDV RGM | _TXD3| D25 g ENET_TXD<3> T o 7 | M | 0 |
vommy MCP_M I _PD _»F23 M| _RXER/ GPI O_36 RGM | _TXC/ M | _TXCLK| D24 o ENET_CLK125M TXCLK _ mpymy a1 79 I I
oo 1r s e PP3V3_ENET vy MOP_M1_PD _» B26 M| _COL/ GPI O 20/ MSMB_DATA  RGM | _TXCTL/ M | _TXEN_26 _ ENET_TX CTRL [T o 7 INOTE: All Apple products set strap to I
vy MCP_M 1 _PD _»B22 M| _CRS/ GPI O_21/ MBMB_CLK RaM | DO D21 ENET MDC | M1, RGMI products will enable |
R1810" o« NC ENET_INTR L o 322 |RaM | I NTR GPI O 35 RaM | WD @21 oo | ENET_MDI O @b =~ | feature via software. This |
499 - - - - - < | avoi ds a | eakage issue since |
1 15% > PP1VO5_ENET_MCP_PLL_NMAC RGM | _PWRDWN GPI O 37| G23 NC_ENET_PWRDWN L . | MCP79 requires a S5 pul | -up. |
Ve b 5 mA (A01) T23 |+V_DUAL_MACPLL T T T T T T T T T s T s s s e e e
2 BUF_25MHz| E23 MCP_CLK25M BUFO_R o %2 7 PP3V3_S0 81782168091 732735%36 27 35
»MCP M| COVP VDD 27 1 _cove vop [RRE L St
v MCP_M | _COVP_GND B27 |M1_cow_a\D M| _RESET#J23 g ENET_RESET L oy o 7
R1811* PPV _SO_MP_DAC - RISRR 11RoloE|;<61
55 +V_RGB_DAC_J32 T103 m 206 mA (AO1) " P
EL » NC_MCP_RGB_DAC RSET 39 |reB_DAC_RSET +V_TV_DAQ| K32 103 m Wi et
202, s _NC MCP_RGB DAC VREF B38 |RGB_DAC_VREF ooc cko| B3L MCP DDC CLKO
DDC _DATAO| A3l o o MCP_DDC DATAO
7 8 > RGB_DAC RED| B39 o NC MCP_RGB_RED 2 RGB DAC Di sabl e:
S A9 o NC_MCP_RGB_GREEN 2 Ckay to float all RGB_DAC signals.
77 23 GO} NC MCP_TV_DAC RSET E36 |TV_DAC RSET RGB_DAC_GREE! > y 9 .
7 2 o NC_MOP_TV_DAC_VREF A35 |1y DAC_ VREF < RGB_DAC BLUE| B40 NC_MCP_RGB_BLUE 2 DDC_CLKO/ DDC_DATAO pul | -ups still required.
D RGB_DAC_HSYNC|_ A0 NC MCP_RGB HSYNC o,
RGB_DAC_VSYNCL M1 __ NC MCP_RGB VSYNC 2
TV / Conponent . .
230,32 30 30 72,21 10,7 o PP3V3_S5 C / Pr TvoacrnA® , | NCORTIGRCPR  mpun TV DAC Disable:
’ Y / Y TV_DAC GREEN.B36 _ NC CRT IGGYY 23 77 Ckay to float all TV_DAC signals.
2 NC MCP_CLK27M XTALI N o C38 AL —> oo y g
R1820* D S NOP CLK27M XTALOUT 5 oo Conp / Pb  Tv.pAC BLUE| 36 NC CRT_IG B_COVP_PB o = Okay to float XTALIN_TV and XTALOUT_TV.
;1172'% < <+ - TV_DAC_ HEYNG GPI O 44| D38, NC CRT | G HSYNC o DDC_CLKO/ DDC_DATAO pul | -ups still required.
wF o TV_DAC_VSYNC/ GPI O 45| G37 NC CRT_| G VSYNC o 2 7
2
2By LPCPLUS GPI O E16GPI O 6/ FERR*/ | GPU_GPI O_6 | FPA_TXC P| B35 _ LVDS CONN A G K P Qo © o0 77
oy DP_1 G CA DET B15-|GPI O 7/ NFERR*/ | GPU_GPI O 7 | FPA_TXC_NC35 g, LVDS CONN A CLK_N o ¢ e 7
77372 o o LCD_BKLT PWW (See bel 0"‘4 @39 |L.cD BKL_CTL/ GPI 0. 57 | FPA_TXDO_P ig; > ::ggg : g 2 §$ﬁ Z:gz oo © 77
Interface Mde 7 o oo LVDS_BKL_ON <« E37 |LcD BKL_ov Pl O 59 I FPA_TXDO_N -> oo ¢ 7
il - = | FPA_TXD1_P| D32 LVDS | G A DATA P<1>
" e LCD PWR EN <« F40 |LCD_PANEL_PWR/ GPI O_58 o - oD ° 77
MCP Si gnal TVDS/ HDM Di spl ayPort < - - - = | | FPA_TXD1_NNC32 LVDS | G A DATA N<1> s
=MCP_HDM _TXC P/ N TMDS | G TXC PIN | DP_I G M._P/ N<3> o =MCP_HDM__TXC_P - 05 hov_ncrmoiaesr | | |FPA X2 P 258 YD G A A P2 e
=MCP_HDM _TXD_P/ N<O> | TMDS_| G TXD_P/ N<O>| DP_| G_ M._P/ N<2> 0 oo =MCP_HDM _TXC_N < E35]HDM _TXC_N/ MLO_LANE3_N A NC LVDS 16 A DATAP<3 "
=MCP_HDM _TXD_P/ N<1> | TMDS_I G_TXD_P/ N<1>| DP_I| G_M__P/ N<1> “MCP HDM  TXD P<0> s Z | FPA_TXD3_P) g NG LVDS_| G A_DATANS oD o 77
=MCP_HDM _TXD_P/ N<2> | TMDS_| G_TXD_P/ N<2>| DP_| G_M._P/ N<0> 7 QI o o - HDM _TXDO_P/ M.0_LANE2_P I FPA_TXDS_N - 3o+
S s 70 =MCP_HDM _TXD N<0> <—F35-HDM _TXDO_N M.O_LANE2_N WF: | FP is capable of LVDS (1.8 r TMDS (3.3 need ali
=MCP_HDM _DDC_CLK TMDS_| G_DDC_CLK DP_I G DDC_CLK S P HDM XD Peis -« —TXDO_| . - p (1.8v) o (3.3V), need aliases
=MCP_HDM _DDC_DATA | TMDS_| G DDC_DATA | DP_I G_DDC_DATA " oM XD e s <+ FoM _TXOL_PIMLO_LANEL P al I FPB_TXC_P| L31 o LVDS_ CONN B CLK P -
=MCP_HDM _HPD TMDS_| G_HPD DP_| G_HPD A EN T peos . DT Ve el IFPBTXC NSKSL o | LVDS CONN B CLK N oy o 00 77
DP_I G AUX_CH P/ N TP_DP_I G_AUX_CHP/ N| DP_| G_AUX_CH_P/ N o e M N<0> o FB3_JHOM _TX02_ N MLO_LANEON IFPB TXD4 P 929 o | LVDS I G B DATA P<0> m s
NOTE: 1M pul | -down required on DP_I G CA DET if DP not used. I_ | FPB_TXDA_NH29 o LVDS | G B_DATA N<O> o +r
NOTE: 20K pul | -down required on DP_HPD_DET. 7 10 qomp—DPP_1 G AUX_CH P < D43 |DP_AUX_CHO_P | FPB_TXD5_P| L29 o LVDS | G B_DATA P<1> mpyry o+
NOTE: 1K pul | -down required on DP_1G AUX_CH N if DP is used. 770 o PP 1 G AUX CH N < A34DP_AUX_CHO_N < | FPB_TXD5_NoK29 LVDS |G B DATA N<1> sy
. . . . | FPB_TXD6_P| L30 LVDS | G B DATA P<2> @ﬂ .
NOTE: EDM pgr: re L'eD;\/AeI -sh:jft: ngh [ FIP ITmNDgrf'afﬁ c?n + o MOP_HPLUG DET2 (See bel oW 3 |y pET2r apl 0. 22 | | FPE_TXD5_NLK30 o LVDS | G B DATA N<2- T
|§V:|S_eshi ?t g::gw € or dual-channe W ou 7 70 Ty DP_HPD _»F31 |HPLUG DET3 I I | FPB_TXD7_P| N3O NC LVDS_ | G B_| DATAP<3r s 77
LVDS: Power +VDD_| FPx at 1.8V o2 7 _PPLVB_SO | FPB_TXD7_NOMBO__y, NC LVDS_| G B DATAN<3g, o 7
Dual - channel TMDS: Power +VDD_I| FPx at 3.3V 190 mA (A01, 1.8V) { M27_|+vDD_| FPA
M26_|+vDD_| FPB DDC_CLK2/ GPI 0 23] G30 LVDS_DDC CLK )
s _PP3V3_S0_MCP_VPLL - - ) . > oD
16 mA (A01) 8 n’A+ M8 |1V PLL_| FPAB DDC_DATA2/ GPI 0 24, B30 o 4 LVDS_DDC_DATA D e 0>
mA M29 |+V_PLL_HDM boC_cLKa| D21y DP | G DDC CLK ——
e 21 10 10 15,1201 10,9 7.0 _PP1VO5_SO 125 |ivoo_rom ooc aTAll E31 o, | DP 1 G DDC DATA a>
95 mA (A01)
77 23 (OT} MCP_HDM _ RSET J31 |HDM _RSET | FPAB_RSET|_E32 MCP_| FPAB RSET o 2 7
77 23 ¢Oom} MCP_HDM _VPROBE J30 |HDM _VPROBE | FPAB_VPROBE| G31 MCP_| FPAB_VPROBE oo 25 7
'R1850
GPIOs 57-59 (if LCD panel is used): %%GKW
In MCP79 these pins have undocunented internal 62" MCP Et hernet & G aphl CS
pull -ups (~10K to 3.3V SO). To ensure pins are |ow -
by default, pull-downs (1K or stronger) nust be used. SYNC_MASTER=T18_M.B SYNC_DATE=02/ 05/ 2009
NOTI CE OF PROPRI ETARY PROPERTY
— . THE | NFO?MQTI ON CONTAI NED HEREI N | S THE PROPRI ETARY
=DV _HPD_GMUX_| NT: KRR B o e T Peeee
Alias to DVI_HPD for systens using |FP for DVI. | TO MAINTAI N THE DOCUMENT | N CONFI DENCE
Alias to GMUX_INT for systenms with GVUX Il NOT TO REPRODUCE CR COPY I T
Alias to HPLUG DET2 for other systens. 111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART
Pul | -down (20k) required in all cases.
SI'ZE | DRAW NG NUVBER REV.
D 051- 7903 A
@ APPLE | NC. e — =
Current nunbers from enail Poonacha Kongetira provided 11/30/2007 4:04pm (no official docunent nunber). NONE 17 83
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U1400
MCP79- TOPO- B
BGA
(7 OF 11) 1
w1 PCl_REQO_L T2PCl _REQD# PCI _GNTO#[,R3 > NC PCl _GNTO_L .
w1 PCl_REQL L VOPCI _REQL#/ FANRPM2 PCI _GNT1#/ FANCTL2[,U10 - NC PCI _GNT1_L . e
35 10 gm FW PWR_EN T3 PCl _REQ#/ GPI O_40/ RS232_DSR¥# PCl _GNT2#/ GPl O_41/ RS232_DTR#RR4 - TP_GVUX_JTAG TMS oo © e e
00 o AUD_| PHS SW TCH EN W pci _REQ8#/ GPI O_38/ RS232_CTS# PCI _GNT3#/ GPI O_39/ RS232_RTS# UL - TP_GVUX JTAG TDI oo e
10y MCP_RS232 SIN L T4PCI_REQa#/ GPI O_52/ RS232_SI N#  PCI_GNT4#/ GPI O_53/ RS232_SQUT#|,P3 > MCP_RS232 SQUT L o 1 e
70 12y MCP_ DEBUG<0> AC3 |pci _ADO PCl _CBEO#|,AA3 NC PCl _C BE L<0> .
70 12y MCP_DEBUG<1> AE10 |pci_ADL PCl _CBEL#|AA6 NC PCl _C BE L<1> R
0 12¢ary MOP_DEBUG<2> ACA |pal_AD2 PCI _CBE2# [ AALL NC PCI_C BE L<2> .
70 12CBS MCP_DEBUG<3> AE1l |pCi_AD3 PCI _CBE3#R WO NC PCl _C BE L<3> N
7 12cary MOP_DEBUG<4> AB3 |pCi AD4 S S i —
7 12080y MCP_ DEBUG<5> AC6 |pCi _AD5 PCl _DEVSEL#|AA9 «—> NC PCl _DEVSEL L 6
70 12CBS MCP_ DEBUG<6> AB2_|PCl _AD6 PCl _FRAVE# Y4 NC PCl _FRAME L s
7 12Cary—MCP_DEBUG<7> AC7_|pCi _AD7 PCI _I| ROY#AAL0 o o NC PCl _| RDY_L s
s _NC PCl _AD<8> ACB |pCi _ADB PCl _PAR_YL TP_PCl _PAR
s _NC PCl _AD<9> AA2 |pCl _AD9 PCI _PERR#/ GPl O_43/ RS232_DCDH# |,AB9 NC PCl _PERR L s
s _NC PCl _AD<10> A |pCi_ADLO PCI _SERR# WAAT NC PCl _SERR L s
. _NC PCl _AD<11> AC10 |pci_ap11 POl _STOPH|LY2 NC PCl _STOP L .
NG Pe ADTas g o2 PQI_PNEA/ GP1 O 30T e PMLATRIGGER L ——
» _NC_PCl _AD<14> A5 |pal_ADL4 G I'nt PU (S5)
s _NC PCl _AD<15> Y5 |pci_AD1S
s NC _PCl _AD<16> w8 |pci _AD16 D_ POl RESETO#|,RLO - MEM VTT_EN R oo =
s NC PCl _AD<17> W6 |pCl_ADL7 PCl _RESET1#RRL1 > NC PCl _RESET1 L 6
s _NC PCl _AD<18> W _|pcl _AD18
+ NC_PCl _AD<19> W _lpai _apie
s _NC PCl _AD<20> V3 AD2
+ _NC_PCl _AD<21> v Ja “res PCI_CLKO| RS > NC PG _CLKO ‘
+ _NC_PCl _AD<22> V2 lpa_AD22 PCl_CLki| R7 - ';'C Pl KC'-’\KA1 ——
. NC POl _AD<23> VO e aD23 POl _cLk2| R8 - s PCl _CLK33M MCP
s _NC PCl _AD<24> U3 |pal AD24
« NC PCl _AD<25> W1 lpai_Apes 12RZ.‘L£910
s _NC PCl _AD<26> 2 |pcl _AD26 27
s _NC PCl _AD<27> U |pa_AD27 Tiew
. _NC PCl _AD<28> UL pa 28 462 .
s NC _PCl _AD<29> W |pci _aD29 PO _CLKIN_RO - = PCl_CLK33M MCP PLACEMENT_NOTE=PI ace close to pin R8
s _NC PCl _AD<30> T5 |pCl _AD30
+ NC_PCl _AD<31> U7 _lpa_Ape1
s NC PCl _INTWL P2 PCl _I NTW#
¢ ?S gg: :gé t $ Pa_I NDX# LPC_ FRAMVE#.ADA o o LPC FRAME R L R1960 22 ; 2 LPC FRAVE L gy w0 42 70
PCl _I NTY# AEl2 O LPC PWRDWN L 5% 17 16W NMF-LF 402
. NC PCl _INTZ L NP 1 NTZH LPC_PWRDV#/ GPI O_54/ EXT_NM # o o 4
LPC_RESETO#HAES > LPC RESET L oo 24 78
s NC PCl _TRDY L Y3PCl _TRDY# O
LPC_ADO| ADB LPC AD R<0> R1950 22 1 2 LPC_AD<0> @ w0
22 a0 [y PM_CLKRUN_L ADL1 PO _CLKRUN#/ GPI O 42 D_ LPC_ADL[AD2 o LPC AD_R<1> [O51 22 2 5% TTEW MEIF 402 | pC AD<1> Gy 0 42 78
LPC ADR| ADL o LPC_AD R<2> [952 22 2 5% IT/T6W MF-LF 402 ) pC-AD<2> GoD 0 42 73
s s oy FW PLUG DET L AE2 || pc DROI#/ GPI O 19 | Nt PU -l Lpc AD3| ADS o o | LPC AD_R<3> [953 22 2 5% I7TI6W M-LF 402 | pc AD<3> B w0 42 70
s NC LPC DRQO_L AELLPC DRQO# | nt PU i 5% 1/ I6W MF-LF 402
42 soggryLPC SERI RQ AE6 |LPC SERIRQ | nt PU LPC_CLKO| AE9 - LPC CLK33M SMC R oo 24 78
W24 |eNDes GNDog| Y26 11R(;-K961
U26 |GND66 GND99| Y27 5%
W9 |enpe7 GNDLOO| ABL8 i
U4 IGND68 a\D101| H34 5402
U8 |GND69 GND102| AB20 Strap for Boot ROM Sel ection (See HDA_SDOUT)
V16 |GND70 GND103| AB21 =
V17 |GND71 GND104| AB23
V18 |GND72 GND105| AB24
V20 |aND73 GND106| AB25
V22 |GND74 GND107| AB26
V24 |GND75 GND108| AB27
V26 |aND76 GND109| AB28
V27 |GND77 D GND110| AB34
V28 |GND78 GND111| AB37
V33 |GND79 G\D112| AB4
V37 |GNDBO GND113| AB40
V4 GND81 GN\D114| AC22
V40 |GND82 GN\D115| AC36
V7 _IGND83 GN\D116| ACA0
V20 |GNDs4 GN\D117| AB33
W22 |GND85 GND118| ACS
W24 |GNDB6 GND119| AD16
WVB6 |GND87 GN\D120| ADL7
W0 |GNDB8 GND121| AD18
W3 IGNDB9 GND122| AD19
Y16 |GND9O GND123| AD20
Y17 |GND91 GND124| AD24
Y18 |GNDo2 GN\D125| AD25
Y19 IGNDO3 GN\D126| AD26
Y20 |GND94 GND127| AD27
Y22 |GNDos GN\D128| AD28
Y24 IGND96 GND129| AD33
Y25 IGNDO7 GND130| AD34

71°3673:73:%:°%:°1:°%:% §°_PP3V3_ S0

5775348747 46 45 43 41 37 3

MCP_RS232_souT L R1989 8.2K:
5% 1/16W M- LF
PCl _REQD_L R1990 8.2K1 2
PCl_REQL L _991 8. 2K 1 5> 5% I/16W M—LF
FW PWR_EN [9927 8. 2K 2 % TTT6W MF-TF
MCP_RsS232_SIN L RI994 8. 2K 2 5% TTT6W WF-TF
- - - 5% 1/16W M- LF

702 ¢

402

MCP PCl & LPC

SYNC_MASTER=T18_M.B

SYNC_DATE=02/ 05/ 2009
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111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

THE | NFORMATI ON CONTAI NED HEREIN | S THE PROPRI ETARY

SI ZE DRAW NG NUMBER REV.
D 051- 7903 A
@ APPLE | NC. SCACE =T o3
NRE 18 83

2 1



http://laptopblue.vn/

Laptopblue

8 7 6 5 | 4 3 2 1

oM T
U1400
MCP79- TOPO- B
BGA
(8 OF 11) External A
7 a7 o SATA HDD R2D C P - AJ7 |SATA_AO_TX_P UsBO_P[ C29 o o USB EXTA P Va:n R
7 37 qoom} SATA HDD R2D C N - AJ6{SATA_AO_TX_N USBO_NRD29 o o USB_EXTA_N B> % 78
AirPort (PCle M ni-Card)
7 37 TR SATA_HDD D2R N > AJ5 |SATA_AO_RX_N UsB1_p| €28 NC USB M NI P s 78
7 37 r>—SATA _HDD_D2R P > AJ4 |SATA AO_RX_P USBL_N D28 o o NC USB_ M NI N B> 8™
External D
usB2_p| A28 NC USB EXTDP oo
USB2_NRB28 o ,  NC USB_EXTDN G 5
7 37 (o SATA ODOD R2D C P - AJ11l |SATA_AL_TX_P Caner a
7 a7 @om—SATA_ODD R2D C N - AJ10 {SATA A1_TX_N usB3_ Pl F29 o o USB CAMERA P (B> 620 78
USB3_NG29 o o, USB CAMERA N B> o207
7 97 Ry SATA ODD D2R N > AJ9 {SATA_A1_RX_N IR
7 97 IRy SATA ODD D2R P > AK9 |SATA_Al_RX_P usB4_p| K27 USB IR P 30 78
USB4A_NpL27 o o USB IR N D 7
Geyser Trackpad/ Keyboard
UsBs_p| J26 USB_TPAD_P a8 78
s _NC SATA C R2D CP - AK2 |SATA_BO_TX_P USB5_NyJ27 o o USB TPAD N B = 7
s _NC SATA C R2D CN - AJ3{SATA BO_TX_N Bl uet oot h
usBe_p| F27 USB BT P 629 78
TP_SATA C D2RN > AJ2 {SATA_BO_RX_N usB6_NR&27 USB BT_N 6 20 78
s _NC_SATA C D2RP > AJ1 |SATA_BO_RX_P External B
< use?_p| D27 USB_EXTB P 2 78
m USB7_NRE27 o USB_EXTB_N B> 7
l_ (/') ExpressCard
TP_SATA D R2D_CP - AV |SATA BL_TX P < uses_p| K25 o o NC USB EXCARDP oo PP3V3_S5 67 17 21 22 20 20 22 35 a6 a2
TP_SATA D R2D CN - AL3_{SATA B1_TX N D UsBS_N| Mw@ - 8276576867768 6571 63
(/) External C
s _NC _SATA D D2RN > AL4 SATA B1_RX_N USBO_P| H25 o o NC _USB_EXTCP &> 1R2051 1R2053
s NC_SATA D D2RP g AK3 |SATA B1_RX_P USBO_NJ25 o o NC USB EXTCN G o 70 8. 2K 8. 2K
- /6w /6w
usB10_p| F25 NC USB 10P . 62" 62"
USB1O_N~E25 o NC USB 10N N
TP_SATA E R2D CP - ANL |SATA CO_TX_P SD Card Reader
TP_SATA_E_R2D CN - AML_JSATA_GO_TX N Usei1 Pl K23 o  USB CARDREADER P (s RQQ%OKl RQQLZ%
USB11_NL23 o o USB_CARDREADER N CBD * 78 * 5o * 5o
TP_SATA_E_D2RN - AMR_|SATA_CO_RX_N ML ML
TP_SATA E_D2RP - AMB |SATA_CO_RX_P 462, 262,
USB_OCO#/ GPI O 255L21 o USB EXTA OC L
USB_OC1#/ GPI O_26[K21 o USB_EXTB OC L s
USB_OC2#/ GPI 0_27/ MaPI 0921 o USB_EXTC OC L
TP_SATA F_R2D CP - AP3 |SATA_C1_TX_P USB_OC3#/ GPI 0_28/ MGPI OpH2L EXCARD OC L
TP_SATA F_R2D CN - AP2 {SATA_C1_TX_N
TP SATA F D2RN R ANS JaTA 1 RX N +V_PLL_usB| L28 PP3V3_SO0_MCP_PLL_USB .,
TP_SATA F_D2RP - A JsaTa 1 RX P 19 mA (A01)
USB_RBI AS_GN\D|_A27 » MCP_USB_RBI AS_GND
R2060*
TP_MCP_SATALED L - E12 {SATA_LED# GND131| AD35 806
GND132| AD37 118w
GAD133| AD38 M aoh
. PP1VO5_ SO _MCP_PLL_SATA AE16 |+V PLL_SATA 2
- = GND134 | AE22
84 mA (A01) oot | AE24
22 2137 163012 13 109 7.0 _PPIVOS SO AE39 =
43 mA (AO1, DVDDO & 1) AF19 |+DVDDO_SATAL ggﬁg AEA
M ni mum 1. 025V for Gen2 support ﬁgj 1337:1223 GND138| AD6
AG19 |+DVDDO_SATA4 GND139| AFLS
GN\D - GND140| AF17
AHLT GND141| AF18
t+D\/DD17$ATA1 anDL42| AF20
AHL9 |+DVDD1_SATA2 aDL43| AF22
2 » _PP1VO5_S0_MCP_SATA AVDD G\D144| AF26
127 mA (A01, AVDDO & 1) AJ12 |+AVDDO_SATAL GND145| AF27
. AN11 AF28
M ni mum 1. 025V for Gen2 support AKL2 iﬁtﬁ’zﬁlﬁi ggﬁs P33
AK13 |+AVDDO_SATA4 G\D148| AF34
AL12 |+AVDDO_SATAS GND149| AF37
AMLL |+AVDDO_SATA6 GND150| AF40
AML2 | +AVDDO_SATA7 G\D151| AGL8
ANL2 |+AVDDO_SATA8 GN\D152| AG0
AL13 |+AVDDO_SATA9 GN\D153| AG22
GN\D GND154| A6
ANL4 |+ AVDD1_SATAL GN\D155| AG36
AL14 |+AVDD1_SATA2 G\D156 | AGA0
AML3 |+AVDD1_SATA3 GND157| AH18
AMLA |+ AVDD1_SATA4 GN\D158| AH20
GND159| AH22
7 MCP_SATA TERMP AE3 |SATA TERMP GND160| AH24
K0 -
%7%16\3 If all SATA Ax & Bx pins are not used, ground DVDDO_SATA and AVDDO_SATA.
Zzlg.zw If all SATA Cx pins are not used, ground DVDD1_SATA and AVDDl1_SATA. IVCP SATA & USB

SYNC_NMASTER=T18_M.B SYNC_DATE=02/ 05/ 2009
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Ul1400
PP3V3 SO 45 46_47_49 53 57 58 _61 66 67
I\/CP79 TODO B 1490550501, 53:%86%
7 mABEAD D)
(9 & 11)
+V_DUAL_HDA1| J16 1R2160
+V_DUAL_HDA2| K16 8 2K
l/ lGW
< 24027 R2170
7 52 rry— HDA_SDI NO _»_ G15 |HDA SDATA I N0 D HDA_SDATA_out|_F15 s 20 HDA_SDOUT_R 1,22, 2 HDA_SDOUT s _____
Int PD 5% | |
T RoL71 R ‘ Bl CS Boot Sel ect ‘
« NC M.B_RAM SI ZE o J14 DA SDATA I NI_GPI O 2/ PS2_KB_CLK HDA_BI TCLK|_E15 o2 HDA BIT_CLK R 1,32 2 HDA_BI T_CLK o s 1o | _|/F | HDA SDOUT | LPC_FRAME#
I nt PD 5%
szg‘é" R2172 [ LPC 0 0 I
1+ o0 68 67 66 61 o8 57 5 PP3V3 s0 TP_M.B_RAM VENDOR _»J15 |HDA SDATA | N2_GPI O_3/ PS2_KB_DATA HDA_RESET* |5K15 s 20 HDA RST R L 1,55 2 HDA RST L o s 7 ! PCl 0 1 :
R L O S — (MXM_OK for MXM syst ens) Int PD % : |
R2110 R221273 Moz , SPIO 1 0 |
49.9 HDA_SYNC|_L15 ngo HDA SYNC R 1 2 HDA_SYNC @ 59 7 | |
AT 5% SPI 1 1 1
MeLF Lrow | |
2 402 | - - |
» MCP_HDA PULLDN_COMVP AL5 |HDA PULLDN_COWP HDA_DOCK_EN*_GPI O_4/ PS2_N5_CLKK17 MCP_GPI O 4 20 ‘ SPIO = SPI_CSO_L, SPI1 = SPI_CS1_L ‘
HDA_DOCK_RST* _GP| O_5/ PS2_NMS_DATARL17 AUD | 2C I NT_L a2 s R1961 and R2160 sel ects SPI 0O ROM by |
. PP1VO5_S0_MCP_PLL_NV def ault, LPC+ debug card pulls
37 mA (A01) 20 mMA ¢ AEL8 |+Vv PLL_NV_H SLP_S3* hGL7 PM SLP_S3_L [T 6 2 35 40 67 71 "'Lpc FRAI\/E# high for SPI1 ROM overri de. ‘
17 mA [_AEL7 |+v pLL_SP_SPREF SLP_RMGT* [4317 PM SLP_RMGT_L oo © 52 :NOTE: MCP79 does not support FWH, only :
SLP_s5 |JHL7 PM SLP_S$4 L [ © 3 40 41 67 | LPC ROMs. So Apple designs wili
ss a3 a2 s a0 ge 21 7o PP3VA2 GBH - SPI ROM USE M_B e 124 |GP1 O 1/ PWRON_OKI SPI_CSL S VDI o L | not use LPC for Boot ROM overri de. |
a1 20 55 52 [Ty SMC_ADAPTER_EN o L264GPI O 12_SUS_STAT_ACCLMIR_EXT_TRI G_L - -~ o1l NP THMVDI CDE N jeeing | NOTE: MCP79 rev AOl does not support |
Ao, THERM.DI ODE_N oD o o2 PP3V3_S0 SPI'1 option. Rev BOl will. |
R%g%% %19%1 + _NC SB_A20GATE o KI3 |j0aTE I nt PU e
* oy 1% TP_MCP_KBDRSTI N L _»_ L134kBRORSTIN | Nt PU MCOP_VI DO/ GPI O 13| L20 MCP_VI D<0> [oOT> 20 66 T T eI el NNy B T |
WY i w0 [y SMC_VAKE_SCI_L > Cl9Jsiopve  Int PU (S5) NCP_VI D1/ GPI O_14] M2O MCP_VI D<1> [ 2 o ‘ BUF_SI O CLK Frequency ‘
2| |2 0 my SMC_RUNTIME_SCI_ L _»  CI8JExT sM/GPIo 32* I nt PU (S5) MCP_VI D2/ GPI O_15[ M1 MCP_VI D<2> o 20 6 | Fr equency HDA SYNC [
I — I
SM | NTRUDER L _» B20I NTRUDER* SPKR_C13 MCP_SPKR +[COD | 24 NHz 1 |
BOOT_MODE_USER
TP_MCP_LID L o M5l Int PU (S5) 1R2181 — | |
w0 . PM_BATLOW L o Wi Int PU (S5) SvB_cLio| L19 SMBUS_MCP_0_CLK D 2 20 27 40 70 | 14.31818 Mz |
SMB_DATAO| K19 SMBUS MCP 0_DATA B 12 26 43 78 19K " UsER node: Nor mal | |
7 o1 oy PM_DPRSLPVR _» M2 |CPU_DPRSLPVR ( ) SMB_CLK1/ MEMB_CLK| G21 SMBUS_MCP_1_CLK B 0 5 72 79 Vel¥ SAFE nmpde: For ROMBIP — — = — = — = — = — —— = — —— —— = — = — —
SVB_DATA1/ NSMB_DATA|_F21 SMBUS_MCP_1_DATA CB 43 50 72 78 2402 recovery r- - - LT - - - - - - - - ===
w0 [y PM_PWRBTN_ L > Cl6JpvreTn I Nt PU (S5) N SNB_ALERT+/ GPI O 64,23 AP_PVR_EN oD 20 2 22 Connects to SMC for | SPI Frequency Sel ect |
. [ PM_SYSRST_DEBOUNCE Ly D6 Jrsterv | nt PU = automatic recover ! !
B12 MEM EVENT L oo Frequency|SPI _DO|SPI _CLK
RTC RST L 20 |rrc ReT* (MGPI O2)  FANRPMD/ GPI O_60 Oy 20 26 27 40
. RST_ - 3 FANCTLO/ GPI O 61] AL2 CDD_PVR_EN_L D - ! 31 Mtz 0 0 ‘
(MGPI GB) FANRPML/ GPI O_63| D12 SMC | G THROTTLE_ L (TN 20 40 a1 | |
w0 oy PM_RSMRST_L _» D20 |pvraD_sB FANCTLL/ GPI O 62| CL2 ARB_DETECT 2 [ ‘
2 [y MCP_PS_PVIRGD —»_ E20 |PS_PVRGD ANC = ‘ 42 Mz 0] 1 ‘
2 [y MOP_CPU_VLD s Cl7 [cru v CPUVDD_EN, D17 MCP_CPUVDD_EN oo = \ 25 Mz 1 0 \
I I
2 ey JTAG MCP_TDI _» E19 hTAG TDI I nt PU sPl Cso/ GPl O 10| Cla SPI CSO R L - | 1 MHz 1 1 |
w2+ qom JTAG MOP_TDO - F19 [37AG TDO SPl LK/ GPI O 11 DI3 SPI_CLK R o ! ‘
1 JTAG MCP_TMB o J19 hTAG TV I Nt PU - L oD @2 7 NOTE: Straps not provided on this page.
0 - = SPI_DI/ GPI O 8| C15 SPI _M SO a2 7 Y o lErs T B oY T T T2 PEISE
> JTAG MCP_TRST_L > J1BITAG TRST* sPl DO GPI O 9| Bl4 SPI_MoSI _R o
« [y JTAG_MCP_TCK o Glo |3TAG ToK _ ) @ « o
20 [T MCP_CLK25M XTALI N e AL6 [XTALIN SUS_CLK/ GPI O_34| B18 PM CLK32K SUSCLK R o 24 7
25 T} MCP_CLK25M XTALOUT <« B16 [xTALOUT BUF_SI O CLK|_AE7 TP_MCP_BUF_SI O CLK
2 IR RTC CLK32K XTALI N _» A19 IXTALIN_RTC TEST_MODE_EN| K22 MCP_TEST MODE_EN
20 T} RTC CLK32K XTALOUT < B9 IXTALOUT_RTC PKG _TEST| L22
'R2163 'R2190
R2150'| |'R2151 10K 1K
10K 100K lllGW 1/16W
5% 5% M- LF
17 16W 1/ 16W 2402 2402
VF-LF NF- LF
4022 2402
N PP3V3_S0 8%7°12°97°16°80%1 722735%36 57
HDA Q_,It put mps A AT an b aran e S PP3V3_S3 6725 2930 43 45 50 65
1 1 1 1
For EM Reduction on HDA interface |1?O2K140 1R()2K141 1R()2K142 1RO2K143
5% 5% 5% 5%
1/16W 1/16W 1/16W 1/16W
HDA_SDOUT_R 07 ,405"F 462" ,405"F ,405"F
HDA BIT OLK Rz MCP_GPI O 4
HDA RST R L 20 78 AUD |1 2C I NT_L 20 58
HDA_SYNC_R o NEM EVENT_L 2020 27 10 MCP HDA & M SC
SMC | G THROTTLE L 20 40 41 MCP_VI D<0> 5 6 _
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AH26

oM T

AH33

AH34

AH37

AH38

AJ39

AK10

AK33

AK34

AK37

AK4

AK40

AL36

AL40

ALS

AMLO

AML6

AML8

AMRO

AVR2

AMVR4

AVR6

AMBO

ANVB4

AMBS

AMB7

AMVB8

AV

AVB

AMP

AMD

AP26

AN28

AN30

AN39

AN4

Y7

AP10

AU26

AP14

AU14

AP28

AP32

AP34

AP36

AP37

AP4

AP40

AP7

AWR3

AR28

AR32

AR40

AT10

AR12

AT13

AT29

AT33

AT6

AT7

AT9

AY21

AY22

L12

AU12

AU28

AP33

AU32

AR30

AU36

AU38

AV32

AV36

AV4

AV7

AWL1

ARA4A3

AWMI3

AY10

AV12

AY30

AY33

AY34

AY37

AY38

AY41l

U1400
MCP79- TOPO- B
BGA

(11 OF 11)
GN\D161 GN\D253
GN\D162 GN\D254
GN\D163 GN\D255
GN\D164 GN\D256
GND165 GND257
GND166 GND258
GN\D167 GND259
GN\D168 GND260
GN\D169 GND261
GN\D170 GND262
GND171 GND263
GN\D172 GND264
GN\D173 GND265
GN\D174 GND266
GN\D175 GND267
GN\D176 GN\D268
GN\D177 GND269
GN\D178 GND270
GN\D179 GND271
GND180 GND272
GN\D181 GND273
GN\D182 GND274
GN\D183 GN\D275
GN\D184 GND276
GND185 GND277
GN\D186 GN\D278
GN\D187 GND279
GN\D188 GND280
GN\D189 GN\D281
GND190 GND282
GND191 GN\D283
GN\D192 GN\D284
GN\D193 GN\D285
GN\D194 GN\D286
GND195 GND287
GND196 GN\D288
GN\D197 GN\D289
GN\D198 GND290
GND199 GND291
GND200 GND292
GND201 GND293
GND202 GN\D294
GND203 GN\D295
GND204 GND296
GND205 D GND297
GND206 GND298
GND207 GND299
GND208 GND300
GND209 GND301
GN\D210 GND302
GND211 GND303
GND212 GND304
GN\D213 GND305
GN\D214 GND306
GN\D215 GND307
GN\D216 GND308
GN\ND217 GND309
GN\D218 GND310
GN\D219 GND311
GND220 GND312
GND221 GND313
GND222 GND314
GN\D223 GN\D315
GN\D224 GND316
GN\D225 GND317
GN\D226 GN\D318
GND227 GND319
GN\D228 GND320
GN\D229 GND321
GND230 GND322
GND231 GND323
GND232 GN\D324
GN\D233 GND325
GN\D234 GND326
GN\D235 GND327
GND236 GN\D328
GN\D237 GND329
GN\D238 GND330
GN\D239 GND331
GND240 GND332
GN\D241 GND333
GND242 GND334
GN\D243 GND335
GN\D244 GND336
GN\D245 GND337
GN\D246 GND338
GN\D247 GND339
GN\D248 GND340
GN\D249 GND341
GND250 GND342
GND251 GND343
GN\D252

AV40

BA1

AVB1

AY6

L35

BC33

BC37

BC41

AY14

BCS

D10

D14

D15

D18

D19

D22

D23

D26

D30

D37

E13

E17

E21

E25

E29

E33

F12

F16

F32

F8

Glo

G12

G14

Gl6

BC12

X2

@4

AW20

G34

A3

H11l

H15

AVB5

H23

ANS

&0

Ji12

K10

K12

K18

K26

K37

K4

K40

K8

AUL

L40

L43

MLO0

MB4

M35

M7

Y28

Y33

Y34

Y35

Y37

Y38

AB17

AB16

AN26

AD7

M1

AB19

AY13

P11

Y6

T11

Vil

Y11l

AH16

T22
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oM T
U140
h/CP?géGT/;ODO- B
s a4 22 76 _PPVCORE _S0_MCP (10 OF 11) PP1VO5 SO
23065 mA (A01, 1.2V) AA25 |+vDD_CORE1L +VTT_cPUL| R32 1139 mA

16996 mA (AO01, 1.0V) AC23 |+VDD_CORE2 +VTT_CPU2| AC32
+VTT_CPus| E40
+VTT_cPu4| J36
+VTT_CPUS| N32
+VTT_CPUB| T32
+VTT_cpuz| U32
+VTT_CPUB| V32
+VTT_CPU9| VB2
+VTT_cPulo| P31
+VTT_CPUL11| AF32
+VTT_CPU12| AE32
+VTT_CPUL3| AH32
+VTT_CPU14| AJ32
+VTT_CPUL5| AK31
+VTT_CPUL6| AK32
+VTT_CPUL7| AD32
+VTT_cPulg| AL31
+VTT_CPU19| AB32
+VTT_CPU20| B41
+VTT_cPu21| B42
+VTT_CPU22| 40
FVIT_CPU23 A1 ¢
+VTT_CPU24| A2
+VTT_cPuz2s| D39
+VTT_CPuze| D40
+VTT_CPU27| D41
+VTT_CPU28| E38
+VTT_cPuze| E39
+VTT_CPU30| F37 ¢
+VTT_CPuU31| F38
+VTT_cPuz2| F39
+VTT_CPU33| (86
+VTT_CPu34| &7
+VTT_CPU3s| G38
+VTT_CPU36| H35
+VTT_cPua7| H37
+VTT_CPU38| J34
+VTT_CPU39| J35
+VTT_cPu4o| K33
+VTT_CPU41| K34
+VTT_CPU42| K35
+VTT_CPW43| L32
+VTT_CPu44| L33
+VTT_CPu4s| L34
+VTT_cPu4s| MB1
+VTT_CPU47| M2
+VTT_cPu4g| MB3
+VTT_CPu4g| N31
+VTT_CPUs0| P32
+VTT_cPUs1| Y32
+VTT_CPU52| AA32

HE
POVER

AH23 |+VDD_COREA7

AGL1 |+VDD_CORES50
AGL2 |+vDD CORE51
AR1 |+VDD CORE52
AG23 |+VDD_CORE53
AG25 |+vDD_CORE54
AG3 |+VDD_CORE55
AGA |+VDD_CORE56
AA21 |+VDD_CORE57

+VTT_CPUCLK|_AG32 43 mMA

1182 mA”(CADT)

46_47_49 53 57 58 61 66 67 68
6.7 12717 18 20 22723 26 27 35

450 mAR(ABTH

68_69_71 82

AGS | von corens PP3V3_S0
AGT — +3.3V_1| AD1O
-+VDD_CORES9 AE8
AGB |+VDD_COREG0 T
A |+vop,_corEs1 +3.3V_3 fes
AHL |+vDD_CORES?2 +3.3V_4 vio
AHLO |+vDD_CoRES3 S Ty
AL |+vDD_ coREsa +3.3V_6
w6 +3.3V_7| AA8
+VED_COREG5 +3.3V_8| Yo
AH2 |+vDD_CORE66 -
AA23 |+VDD_CORE67
W28 |+vDD_CORE68
AH25 |+vDD_CORE69 PP3V3_S5
AH21 |+vDD CORE70 +3.3V_DUAL1| G18 16 M

+3. 3V_DUAL2| H19
+3. 3V_DUAL3| J20
+3. 3V_DUAL4| K20

AH7 |+VDD_CORE75  +3.3V_DUAL_USB1| &26 250 mA
AH9 |+VDD CORE76  +3.3V_DUAL_UsB2| H27
AA24 |+vDD CORE77  +3. 3V_DUAL_USB3| J28
W21 |+vDD CORE78  +3. 3V_DUAL_USB4| K28
W23 |+vDD_CORE79
W25 |+vDD_CORESO
AF12 |+vDD CORES1

PP1VO5_S5

877717710722 24 28 32 35 36 42
82762 65 5

266 mA”(ABT)

67 22 32 66

+VDD_AUXC1| T21
+VDD_AUXC2| U21
+VDD_AUXC3|_V21

45 9 42 a1 a0 30 33 39 1.0 PP3VA2_GBH

¥* 10 uA (GB) 220 |ovear

80 uA (SO)

docunent nunber).

105 mA (A01)

MCP Power

& Ground

SYNC_MASTER=T18_M.B

SYNC_DATE=02/ 05/ 2009
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MCP Core Power NV: 1x 10uF 0805, 2x 4. 7uF 0402, 3x 1uF 0402, 9x 0. 1uF 0402 (23.3 uF)
. PPVOORE SO NCP Appl e: 4x 4.7uF 0402, 4x 1uF 0402, 6x O.1uF 0402 (23.4 uF)
23065 mA (A01, 1.2V) . .
16996 mA (A01, 1. 0\2:2
(No 1G vs. EG data) 709 1 ;1: 1 C§570;2: 1 :é 1 1 CL%FSO4 1C2505 |1C2506 |t CL%FSO7 1 C25u98 1 C25b99 1 C25U10 025U1F 1 C25u1F2 C25u1F3
zﬁvz & S zﬁvz & BT T W i T T ww Tk Tw Tk LW -
%5 %5 %5 oy %051 %051 %051 %051 G65M G65M Z ghsm Z ghsm G65M G65M
D MCP PCl E (DVDD) Power - MCP SATA (DVDD) Power NV: 1x 10uF 0805, 1x 4. 7uF 0402, 2x 1uF 0402, 2x 0. 1uF 0402 (16.9 uF) D
L2540 le: 5x 2.2uF 0402 (11 uF
ety PPLVOS_SO 70 37 oot d2etiatoyg 10 ~PP-V05_SO 230 370 ez g0 PPLVO5_SO 30-OMMBA - Apple: Sx 2. 2u (11 uP) FPLVOS S0 _MCP PEX_AVDD .
57 mA (A01) 43 mA (A01) 333 mA (AO1) LYY L2 M N-RERR-WBTFEES: 4 ™M 206 A (A01)
0603 VOLTAGE=T. 05V
él 105;516 1C&FSl? 10251F8 C2519 Cg57291 10252F1 1025U7F0 1025U7F1 1025{)7FZ 1C25 7F3 1025U7F4
— = — — u . u — — — — —
2L§§'7’2 T 1 T 1 T S ?8\/’ e T o T ?‘%“R/ T ?‘%“R/ T ?‘%“R/ T gg'%/ %
oy %051 %051 G65M Z gham oy G65M SMe SMe SMe SMe M e
= = = NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 0. 1uF 0402 (14.9 uF)
MCP 1.05V AUX Power MCP 1.05V RVGT Power L2575 Appl e: 2x 2.2uF 0402 (4.4 uF)
w2276 PPLVO5_S5 w2 0122 17 7o _PP1VO5_ENET 30- OHM 5A PP1V05_ SO MCP_SATA_AVDD ;
— 105 mA (A01) 131 mA (A01) LYYy YLz, M NEREEkR W BTFES: 127 mA (A01) —
0603 il
10252F5 10252F6 CgSYZEFBl 10252F9 CZSU 1025U7F6
u u u —
R - W T u -, bof, %EZV
G65M G65M oy G65M SMe M e
MCP FSB (VTT) Power NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 0. 1uF 0402 (14.9 uF) - L2580
o885, 3 PP1VO5_SO Apple: 7x 2.2uF 0402 (15.4 uF) w7 _PP1VO5_SO_MCP_PLL_UFE 30- CHMV 1. 7A PP1VO5_SO MCP PLL_FSB .
1182 mA (AO1) . 562 mA (AO1) LYY L2 MN-RERR-WBIFES: S ™M 270 ma (A01)
0402 VOLTAGE=T. 05V
C C25U§:O 1 C2531 C25U§:2 1 C25b§3 1 C25U§:4 1 C25U§:5 1 C25U§:6 Cg5789 1 1 C25b81 C
%E % 2 e %ﬁ% S L e e T ST
M e M e SMe SMe SMe SMe SMe oy Z ghm
MCP Menory Power - L2582
o a7 15 33 10 7.6 _PP1V5_SO 30- OHM 1. 7A PP1VO5_SO_NMCP_PLL_PEX
FET4771 mA (AO1, DDR3) : LYY L2 MN-KERR-WBIFES: ST 84 ma (A01)
0402 VOLTAGE=T. 05V
91 1C25u‘;1:1 102&'{)4’1:2 C25u4 1CZSUA}:S 1C25u‘r1:6 1CZSUA}:? 1C25U 8 CZE{J 9 C§578;2: 1 1025{)%3
zﬁvz Tt LWt %’41 St T LW T LW by T W
oy Z ghsm G65M G65M Z gham G65M G65M G65M G65M EE oy Z ghsm
N NV: 1x 4.7uF 0603, 1x 0. 1uF 0402 (4.8 uF)
MCP 3. 3V Power NV: 1x 4.7uF 0603, 4x 0.1uF 0402 (5.1 uF) L2555 le: 1% 2. 20F 0402 (2.2 UE L2584
- . : . . SRV L. 7A
71e9 83678881 450 mA (A01) %19 mA (A01) 1 2 4 NECK W DTHR0: 2 19 mA (A01) 0402 i Vol TAGEST. 05V ( )
0402 2
12850 |1C2851 [1€2852 |1C2653 1 C2555 (o B o=
LS50 b SUF - 2. 20 7 %8\%
09 N 0y —— 20Y%
2 bl %é” %é” %é” 2 Gl w2 |7 e
B M F F 2- LF B
MCP 3.3V AUX/ USB Power NV: 1x 4.7uF 0603, 1x 0. 1uF 0402 (4.8 uF) MCP 3.3V Ethernet Power NV: 1x 4.7uF 0603, 1x 0. 1uF 0402 (4.8 uF) 30_%,\548167/\ PP1VO5 SO MCP PLL CORE ..
L5 PPBV3_S5 Appl e: 1x 2.2uF 0402 (2.2 uF) . PP3V3 ENET Appl e: 1x 2.2uF 0402 (2.2 uF) LYY 2 UNREWRIES S W 87 mA (A01)
*¥ 266 mA (AO1) 83 mA (AO1) 0402 VolTAGE T 05V
2560 : C29p4 Geps: [ oer
. %w ook W
SMe M oy Z ghm
MCP 3.3V/ 1.5V HDA P : L2588
. . ower NV: 1x 4. 7uF 0603, 1x 0. 1uF 0402 (4.8 uF) 30- OHVF 1. 7A PP1VO5 SO I\/CP PLL NV "
o5 s1lsg,a3, 0705458 B PP3V3_ SO Appl e: 1x 2.2uF 0402 (2.2 uF) 1YY Y )Lz i 37 mA (A01)
HE e 7 mA (A01) 0402 VCLTAGE—I 05V
C2562 CgSYSEFB 1 1 C25b§:9 1 C25U%O
% MCP79 Et her net VRef T % -9
I M e oy G65M Z ghm
s 3 2 1176 _PP3V3_ENET 7
R2591 = MCP St andard Decoupl i ng
A M:légv SYNC_MASTER=T18_M.B SYNC_DATE=02/ 05/ 2009 A
L2595 4023 NOTI CE OF PROPRI ETARY PROPERTY
w2 22 11 7o _PP1VO5_ENET 30- OHWH 1. 7A PP1VO5_ENET MCP PLL_MAC ., MP_M | _VREF oy
5 mA (AO1) L 1Y YyYLe VRERWBIES 2 W 5 mA (AO1) PRGNS O SR ECMPITER TG i PasSRseoR.
0402 1 AEEL(}?’%EV ' R2590" 2591 AGREES TO THE FOLLOW NG )
1 I TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
C‘%-579§ - **1 QPU?:G 1‘141735\0/}5\7 93'°1UF Il NOT TO REPRODUCE CR CCPY | T
Z'ﬁ%’ %}%’ N{i- bF 2 t&¥m 111 NOT TO REVEAL CR PUBLI SH I N WHOLE OR PART
X35 2 2 o=y 402, 402
402 SI ZE DRAW NG NUMBER REV.
D 051- 7903 A
= Cj} APPLE | NC. S— — -
Current nunbers from email Poonacha Kongetira provided 11/ 30/ 2007 4:04pm (no official docunent nunber). NONE 22 83
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Current nunbers from enail

Xi aowei

WF: Checklist says 0-ohmresistor

NV: 1x 4.7uF 0603,

pl acehol der for ferrite bead.

1x 0. 1uF 0402 (4.8 uF)

Appl e: 1x 2.2uF 0402 (2.2 uF)
66 53 177 5 _PP1V8_S0
190 mA (A01, 1.8V)
1 C26UJF50
0y
T o
202-LF
211917 16 13 12 11109 7 5 PP1V05_S0
‘95 m (A01)
Cg671é 1 1 C26UJ;E6
T 20% 0%
X }{2 2 ‘r\ﬁ
202 202-LF
17 _MCP_HDM _RSET 17 _MCP_| FPAB_RSET
7 _MCP_HDM VPROBE 17 _MCP_| FPAB_VPROBE NO STUFF
NO STUFF IR2620 NO STUFF 1R2630
et i
T e ﬁ“/ ot
o' 2

71%673275:%%0%:°1:°%:%% §°_PP3V3_ SO

WF: Checklist says O-ohmresistor placeholder for ferrite bead.
1x 4. 7uF 0603,

57'53°45°47 46 45 43

L2640 Appl e:
30-OHM 1. 7A
°16 mA (A01) \ 1YY Y L2,
0402
C26401
4. 7 —

Lin provided 11/12/2007 3:22pm (no official

?2?2?

1x 0. 1uF 0402 (4.8 uF)

PP3V3_SO0_MCP VPLL w

VCLTAGE:;. 3V

= 1uF
A -
S I

document nunber) .

16 mA (A01)

NV: 1x 4. 7uF 0603,

2x 0. 1uF 0402 (4.9 uF)

Appl e: 2x 2.2uF 0402 (4.4 uF)
PP3V3_S0_MCP_DAC 17
. 206 mA (A01)
NC MCP_RGB_RED — NC’\/CPRG?)RED 723
=S VAKE_B =TRUE'
NC MCP_RGB GREEN — NA'\chl:_BVCP RGB G?EEN g
NC _MCP_RGB_BLUE — NC I\/CP RGB_BLUE 7 23
=S VAKE_B =TRUE'
NC_MCP_RGB_HSYNC — NA'\KICEBVDD RGB HSYNC g 2
NC_MCP_RGB_VSYNC — NC MCP_RGB VSYNC 7 23
— VARE- BASESTRUE— NO_TEST=TRUE'
NC CRT_ IGR C PR — NC CRT IG R C PR 72377
— VAKE_BASE=TRUE ertbl—mué
NCCRT IGGYY — NC CRT IG G Y Y 23 77
VARE-BASESTRUE NO TEST=TRUE’
NC CRT_1G B COW_PB_— NC CRT |G B COVP_PB. ;5 1
— VARE-BASESTRUE NO_TEST=TRUE'
NC CRT |G HSYNC NC CRT | G HSYNC -
— MAKE_BASESTRUE NO_TEST=TRUE
NC CRT_1 G VSYNC — NC CRT | G VSYNC 17 23 77
— MAKE_BASESTRUE NO_TEST=TRUE
NC_MCP_RGB DAC RSET NC RGB DAC RSET 7 23
VAKE_BASESTRUE NO_TEST=TRUE

NC _MCP_RGB _DAC VREF

NC_MCP_TV_DAC_RSET

NC MCP_RGB_DAC VREF g 2
VAKE_BASESTRUE NO_TEST=TRU

NC_MCP_TV_DAC VREF

NC MCP TV DAC RSET = ;25 7
VAKE_BASESTRUE - NO_TEST=TRUE

NC MCP_CLK27M XTALI N

NC MCP_TV_DAC VREF ;2 +
VAKE_BASESTRUE ~ NO_TEST=TRUE

NC MCP_CLK27M XTALOUT

NC MCP _CLK27M XTALI N nE
VAKE_BASE=TRUE NO TEST=TRUI

NC MCP_CLK27M _XTALCUTEn =
MARE_BASE=TRUE NO_TEST=TRU

MCP Gr aphi cs Support

SYNC_MASTER=K19_M.B

SYNC_DATE=02/ 05/ 2009

PLE CO\/KE’T INC. THE POSSESSOR

AgEs TO THéPFQLON
| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY

SI ZE DRAW NG NUMBER REV.
D 051- 7903 A
@ APPLE | NC. SCACE =T o3
NRE 23 83

8

7 6
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Pl at f or m Reset Connecti ons
RTC Power Source LPC Reset (Unbuffered)

PP3VA2_GBH ¢ 72051 21 3 40 a1 42 19 15
12 42 0 30,39, 30.30.7 5. _PP3VA2_GBH — : o R2g881
‘ © ngogi 801 2802 R LPC RESET L PLACEMENT_NOTE=PI ace close to U1400 , 33 , DEBUG RESET L S
1 1 1 5%
4.70F 4.70F - -0 1UF M:_lg}é’ R2883
30 6 » ¥ 4 1,33 2 SMC LRESET L 0
202 202 202 oD
| PLACEMENT_NOTE=P| ace cl ose to U1400 51{15)
205
RTC Crvst al PCl E Reset (Unbuffered)
y C2810
R2§10 12pF PCl E_RESET_L PCIE RESET L —
20 rmy_RTC_CLK32K_XTALQUT LAAA2 RTC CLK32K_XTALOUT R, 12 35 24 10 VAKE BASEETROE = T 6 20
ke %va R2g91
N(IJQZSgLiFlpl CRI Tl CAL 1 & 2 _PCA9557D RESET_L oo
1
v Y2810 . Rogo3 Mt
leg v 2, 768K 2811 b LA 2 BKLT PLT RST L o
5%
12pF 16
20 om—RTC CLK32K_XTALI N —‘7 1)]2 M:O%r\év R2894
L 1,0, 2 MMN_RESET_L —
sy L 5
MCP 25MHz Cryst al i i
ySta R2go5 oz
R2815 C%z%lps 1 N 2 CARDREADER _PLT_RST_L gy 50
20 [y MCP_CLK25M XTALOUT 1% MCP_CLK25M XTALOUT_R 1} 2 Mzgg}é’
M:Sl/g'\év 5“(7
Z &
NO STUFF
R2816* CRI TI CAL ,
%L\,{J Y2815 L ~xnc
Wby 73 PQOQNM ToXNC 2816
MCP_CLK25M XTALI N ’ %%FE R2870
* < - - " MEM VIT_EN R 1,33 2 MEM VTT EN R
L ™ ) D
Y 57
g MZ&W
825
1 oy LPC_CLK33M SMC R PLACEMENT_NOTE=PI ace close to U1400 , 33 , LPC CLK33M SNC o 40 70
Wity Rog26
MCP SO PWRGD & CPU VLD WO e o
— 18w PLACEMENT_NOTE=PI ace close to U1400
hob"
s6,35,52,20 22 21 10 37,7 s _PP3V3_S5
L
1C2850
%@Q}UF
2
I o R228229
1 70 20 rmy. PM_CLK32K_SUSCLK_R 1 2 PM CLK32K_SUSCLK [ o 70
= PLACEMENT_NOTE=P| ace cl ose to U1400 Sf/g
ALL_SYS_PWRGD 2 O TESHELTEE b b¥
o7 6 65 o4 52 40 _SYS_ -
oo U285Q-4 MCP_PS PWRGD @ 20
o m_ VR_PWRGOOD DELAY 1|
3
R2§50 -
AT B P00 e
| = ace cl ose o lé)
MZ@%W
10 PM SYSRST L
an o SB M sc
R2896 R2899 10K pull-up to 3.3V SO inside MP SYNC_MASTER=WFERRY_K19I SYNC_DATE=01/ 06/ 2009
o XDP_DBRESET L 1,9, 2 . 17332, PM SYSRST DEBOUNCE L g NOTI CE OF PROPRI ETARY PROPERTY
%/{:S}/g\év O\A Tl ]Wlslﬂféj\é\/ 1 '\D STUFF THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
host R2897 T T PROPERTY OF APPLE COVPUTER, NG THE POSSESSOR
5% 18 | TO MAINTAI N THE DOCUMENT | N CONFI DENCE
%’/F}E\év 2 BB Il NOT TO REPRODUCE OR COPY I T
402 402
Sl LK PAR'I':SYS RST 2 11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
PLACEMENT_NOTE=P| ace R2897 on BOTTOM 1 N STZE | DRAW NG NUVBER REV.
D 051- 7903 A
Cj() APPLE | NC. e — -
NONE 24 83
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Page Not es

Power aliases required by this page: MEM A VREF DQ MEM A VREF CA MEM B VREF DQ MEM B VREF CA CPU FSB VREF
: fgzﬁizfﬁg? N DAC channel A B A B c
; ;PP\/TT7$37DDR BUF M n DAC code 0x00 0x00 0x00 0x00 0x00
i Max DAC code 0x87 0x87 0x87 0x87 0x55
Slgnal aliases required by this page: Max sink | -3.75 mA -3.75 mA -3.75 mA -3.75 mA -0.91 mMA H H
=1 2C_VREFDACS. SCL Max source | 5 5 m 5 m 5 m 052 mA . SO DI WM A and SO DIMM B Vref settings shogl d pe mar gi ned separately
- =1 2C_VREFDACS_SDA Nomi nal Vr ef 0.75 V 0.75 V 0.75 V 0.75 V 0.70 V (i.e. not sinultaneously) due to current limtation of TPS51116 regul ator.
- =1 2C_PCA9557D_SCL Mn Vref 0.375 V 0.375 V 0.375 V 0.375 V 0.091 Vv
- =12C_PCA9557D_SDA Max Vref 1.250 V 1.250 V 1.250 V 1.250 V 1.044 V PPVTTDDR_S3
- - - Vref Stepping 6.5 nv 6.5 nV 6.5 nVv 6.5 nv 11.2 mv e
BOM options provided by this page: 10mA nmax | oad
VREF (per DAC LSB)
NO_VREFMVRGN R2903 vrervRan
. 200,
%
i PPOV75_S3_MEM VREFDQ A
VREFIVRGN ol U2902 402 NN L WOTED 3 i
1 C2903 RN R%g(()_')4 VREFMRGN M N-NECK-W DTH=0. 2
9'%1'*‘": VREFVRGN AL VREFMRGN _DQ SCDI MVA BUF 1 2
PP3V3_S3 2 cefm A3 A4 1/ ew Pl ace close to J3100.1
o0 5048 43 30 20 207 L t % 25 VREFMRGN_DOQ SCO! Mm_EN Vios"
VREFI\/RGN B VREFVRGN
2900 i(:2901 L R2901 RE39°
p— §0%2UF 102!2 VREFMRGN %
/16
2 EE?M %/F}j\é; 1:;;‘9/ PPOV75_S3_MEM VREFDQ B
ey U2902 W LE WO 3
@1k vpxagss = R2906 VrRervraN M N_RECKW BTH-0. 2 mm
= VREFMRGN VREFMRGN O, CL VREFMRGN_DO_SCDI MvB_BUF 1,190,
g U2900 =] = 1w Pl ace close to J3200.1
VDD + Véa 25 VREFMRGN_DQ_SCDI MVB_EN MZEJEF
81 43 40 37 25 [TR) SMBUS SMC MGMTI'_SCL 6|scL VeoP VOUTA[L  VREFMRGN DQ SCDI MM
o1 43 40 37 25¢gry SVBUS SMC MGMI_SDA 7|spa ¥ voure|2_ VREFMRGN cA scOimv = R2902 RZZ%JQ VREFMRGN
0 100K S vrervran 1 2
940 8 VOUTC|4__ VREFMRGN CPUFSB lllGW Y,
ADDR=0x98( WR) / 0x99( RD) 10,0 3 vourdls ne W do 1:;;‘&” PPOV75_S3_MEM VREFCA A
VREFIVRGN ol U2903 = NN LT VBT 3 7 =
an 1 C2904 RN S Rzlgolo VREFVRGN MRS ™
3 9'%1'*‘": VREFVRGN AL VREFMRGN_CA SCDI MVA BUF 1 2
2 cefm 3 A4 1w Pl ace close to J3100.126
1 402 i 25 VREFMRGN_CA_SCDI MVA_EN NECLF
= VREFMRGN
L R2907 RE3dHL
100K S rervecn N
i %15\9[ PPOV75_S3_MEM VREFCA B
81 903 o7 02 RN e WHTE0 5
2] Tk vpxagss = R2912 vrervRan M N_NECK W DTH-0. 2 mm
VREFMRGN ™, CL VREFMRGN CA_SODI MVB_BUF 1 100 2
=1 ™ 1458w Pl ace cl ose to J3200. 126
éa 25 VREFMRGN_CA_SCDI MVB_EN MZEJEF
1 R2908
100K S rervcn
1/ lGW
M iozr
VREFNMRGN —
1 C2905 -
0. 1UF
209%
CERM
402
B1 4
VREFMRGN \ﬁ, M.\><42530 R2914 vrervran
1 C2902 g VREFMRGN iy 199
—/— 0. 1UF - VREFMRGN ™, CL VREFMRGN_CPUFSB_BUF 1 2 CPU_GTLREF 05
—T 20% vcc 106
1oV c3 . & Pl ace cl ose to UL000. AD26
2 Seam PlézAgg %7 + Véa 25 VREFMRGN_CPUFSB_EN %égg\év
N s
3|00 E? 7 X NC VREFMRGN_CPUFSB_EN s = RQ? (-;]-03KN
VREFNRGN_CA_SODI MVA_EN ¢ VREFMRGN
ADDR=0x30( WR) / 0x31( RD) ‘5'/; Eg = e oo BN 3
11 VREFNRGN_CA_SOD WB EN a0z
ps| 12 VREFNRGN_DQ_SODI MVB_EN : —
o1 43 40 37 25 [Ty SVBUS SMC MGMI SCL 1lsaL Pe| 135 NG
o1 43 0 37 25¢Ey SVBUS SMC MGMI_SDA 2|spa [ VIR
PCA9557D_RESET_L
RESET*|15 - -
B o <
~| @
S
1 FSB/ DDR3 Vref WNMargi ni ng
SYNC_MASTER=K24_M.B SYNC_DATE=02/ 05/ 2009
NOTI CE OF PROPRI ETARY PROPERTY
Required zero ohmresistors when no VREF nmargining circuit stuffed ;@L:F?;Mi;égg%ﬁD TERLN S THESERGERLETARY
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON | TO MAINTAI N THE DOCUMENT | N CONFI DENCE
116S0004 1 RES, ML FI LM 0, 5% 0402, SM LF R2903 CRI Tl CAL NO_VREFMRGN . ﬁ Tg REPMCR x CC’S’V T e o
(AN TO REVEAL PUBLI SH I N E PART
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2905 CRI TI CAL NO_VREFMRGN - N
| ZE | DRAW N ER REV.
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2909 CRI Tl CAL NO_VREFMRGN D 051- 7903 A
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2911 CRI TI CAL NO_VREFMRGN
) APPLE | NC. E = =
NONE 25 83
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Page Notes DDR3 PLANE STI TCHI NG CAPS ( SPACE EVENLY ACROSS PLANE SPLIT)

s
e

GN\D
Povar aliases required by this page:
IR, o0 63 20 27 7 6 PPLV5_S3 1C3110 |1 C3111 |*C3112 [*C3113 |1 C3114 |1C3115 |1 C3116 (1C3117 | 118 (1C3119 |1 C3120 |1 C3121 |1 C3122 |1 C3123
I A UF AUF —— 0. 1UF . 1UF ——0. 1UF AUF —/— 0. 1UF —— 0. 1UF —— 0. 1UF JUF —/—0. 1UF —|—0.1UF ——0.1UF —— 0. 1UF
- PROVIS_S0_MEMVTT_A % % — 209 % —— 20% % 209 209 —— 20% % 209 —— 20% — 209 — 209
- PRSP0 MEMA (2.5 - 3.3 2 g"" 2 Y, 2 g"" 2 Y, 2 g"" 2 g"" 2 g"" 2 g"" 2 g"" 2 Y, 2 g"" 2 g"" 2 g"" 2 g""
S s e 0 1 (?93&;:00 1 Cé‘s L}F()l
e e —) p—t y y y y ‘
s s zé 3 2%’ v
ded by this page: 603 603
BOM opt i ans pr ovi ded by thi's pag s PPOV75_S3_NMEM VREFDQ A
(NONE) l
= 1 REFDQ sSH1-2
REY 3 Vss D4 4 MEM A DQ<4> @ 10 7
70 14 [T NMEM A CKE<O0> 73 | SCRED CREIgo| /4 MEM A CKE<1> QTR e 78 76 1B MEM A DQ<0> 5 DO DB 6 MEM A DQ<5> B> 14 7
75 VDD VDD 76 7 ucay VEM A DO<1> 7 DQL CRITI CAL vsso | 8
771 5N AL5 78 NC MEM A A<15> . < 9 vss DQSO* 10 MEM A DQS N<0> 1476
- NEM A BA<2> w0 3100 AT NEM A A<I4>  grmiene - NEM A_DMkO> 1] ow J3100 gosoq | 12 NEM_A_DOS_P<0> o .. -
fan F- RT- THB <IN [ F-RT- THB <
81 VDD mg VoD 82 13 Vss p Vss 14
76 14 T ﬁm ﬁ ﬁz;§> :2 A12/BC L " All :‘6‘ ﬁm ﬁ ﬁz%i> a7 76 1B ﬁm ﬁ DO<gz S DR i < DB ig ﬁm ﬁ DO<$z @ 1 76
76 14 [Ty A9 e’ A7 a7 76 14y DQ< bes) 8 b7 DQ< B 1 76
87 VDD - VDD, | 88 19 vss g L vss 20
76 10 oy MEM A_A<8> 89 | S8 o} P60 MEM A A<6> ] e 7o 7 gy VEM A_DQ<9> 21 DB ' 4 QL2 | 22 MEM A_DQ<8> @y
70 10 o> MEM_A_A<5> 91 | a5 §§ Ao 92 VEM A_A<4> e 70 10mry VEM_A_DQ<13> 23 | Cpoo § ool 2 MEM A DO<12> gy
93 | 5 vob © v, | 94 25 | 5 vss $  vsso| 26
76 14 TR MEM A A<3> 95 A3 § A2 96 MEM A A<2> a1 7 70 1B MEM A DQS N<1> 27 DOS1* o DML 28 MEM A Dwvk1> a7
76 14 MEM A A<1> 97 Al A0 98 MEM A_A<O0> 14 76 76 14 MEM A DQS P<1> 29 DQS1 é RESET* 30 MEM RESET L 27 28
[ = < BD <
99 VDD 8 VDD | 100 31 vss 3 vss 32
76 14 > VEM A_CLK P<0> 101 CKO 0] KL 102 MEM A CLK P<1> 47 76 1uqgy VEM A DO<11> 33 DQLO 8 DQL4 34 MEM A_DQ<15> gy 1470
76 14 MEM A CLK N<O> 103 CKO* ! CK1* 104 MEM A CLK N<1> 14 76 76 14 MEM A DQ<14> 35 DQL1 0 DQL5 36 MEM A DQ<10> 14 76
[ 105 106 < BD 37 . 38 D
VDD VDD vss vss
7 10 oy VEM A_A<10> 107 AL0/ AP % BAL 108 MEM A BA<1> g 24 7 76 1ugmry VEM A DO<16> 39 DQL6 % D0 40 MEM A_DQ<21> gy 476
76 14 TR NMEM A BA<0> 109 BAO RAS* 110 MEM A RAS L ] 4 7 76 1B MEM A DQ<18> 41 DQL7 DQR1 42 MEM A_DQ<20> V- S
111 112 43 44
VDD VDD vss vss
76 14 TRy MEM A VE L 113 = So* 114 MEM A CS L<0> g 4 7 76 19y MEM A DQS N<2> 45 DQs2* DV 46 MEM A DWMVKk2> am e 7
7wy MEM A CAS L 115 cast aoTo 116 MEM A_QDT<0> 14 7 76 1ugay VEM A _DQS_P<2> 47 DQs2 vss 48
117 VDD VDD 118 49 vss D2 50 MEM A_DQ<17> gy 476
7 10 oy VEM A A<13> 119 AL3 ooT1 120 MEM A _QDT<1>  rqusve 76 1u¢my VEM A DQ<23> 51 DQL8 DQR3 52 MEM A_DQ<22> gy 1470
71 oy MEM A_CS_L<1> 121 s1* NCo | 122 76 1@y MEM A DOQ<19> 53 DQLY vss 54
123 VDD VDD 124 S5 vss D8 56 MEM A_DQ<29> gy 1476
125 | 5 TEST VREFCA | 126 7 ey VEM A DO<24> 57 DQR4 DQR9 58 VEM A DQ<28> 7
127 | 5 vss vss | 128 75 ey MEM A _DQ<30> 59 | 5 pes vss o | 60
7 1ugEy— VEM A _DQ<33> 129 DQB2 DRB6 130 MEM A_DQ<36> g 14 7 61 vss DQS3* 62 MEM A_DQS_N<3> g 14 76
e gy MEM A_DQ<32> 1311 oo ocar; | 132 NEM_A_DQ<37> gy wa 7o o oy MEM_A_DWVK3> o1 owe posa |2 MEM_A_DQS_P<3> iy . 7
vss vss vss vss
o ooy MEM A_DQS_N<4> 135 |2 popar Dwiey | 136 VEM A_DMEA> oo re s agery  MEM A_DQ<27> 67 5 paws bQsos, | 68 NEM A DQ<26> sy 1
o 1qas_VMEM A_DQS_P<4> 157 | oosa vss g | 138 s ragery MEM A_DQ<25> 69 [ poer D10 | 70 MEM A_DO<31> oy i
139 Vss DQB8 140 MEM A_DQ<38> g 147 71 Vss Vss 72
o ey MEM A_DQ<34> 141 | J poga DcBo | 142 MEM A_DQ<39> s 1 o Ry
7 10y VMEM A DO<35> 143 DQB5 Vss 144
145 VSS D44 146 MEM A DQ<47> LB/ 14 76 516-0196
o 10y MEM A_DQ<44> 147 |~ oo QU5 | 148 MEM A_DQ<40> s 14 76
70 1o VEM A DQ<41> 149 | 2 pons vss .- | 150
151 Vss DQS5* 152 MEM A_DQS N<5>-gr 14 76
o 1 [y VEM A_DIMK5> 153 | ow bS5 | 154 MEM A_DQS_P<53rs 14 7 1 1
155 156 = =
vss vss
ey MEM A DO<5> 571 ooiz ot | 158 e
76 19 GBS DQ< 159 o oos3 D047 169 DQ< Ey e
vss vss
e eacse osifon wmtoe 1 aewamee oo
76 19 B 165 o ot DO53o 168 Gy
vss vss
76 gy VEM A DQS_N<6> 169 DQS6* DVB 170 MEM A_DIVK6> 1y us 76
75 1y MEM A_DQS_P<6> 171 | 5 pess vss | 172
173 | vss Dcsac | 174 MEM A_DQ<50> sy 14 76
76 14 (B MEM A DQ<55> 175 DGO D5 176 MEM A DQ<49> @ 17 PPOV75_S3_NMEM VREFCA A
7 10 gy VEM A_DO<54> 177 DQB1 Vss 178
179 | © vss Q80 |_180 MEM A_DQ<57> gy 14 76
7 1ucay MEM A DOQ<61> 181 | J pgs6 D1, | 182 MVEM A _DQ<56> g 1a 7o 1C3135 (1 C3136
75 11> MEM A_DQ<60> 183 [ J pes7 vss o | 184 —— 25, 2UF — g-C}UF
185 | 0 vss bas7+ o | 186 VEM A_DQS_N<7>pry 10 7 2 By > 8¢
76 14 MEM A_DMK7> 187 | 5w D75 | 188 MEM A DQS_P<7> 1 76 - LF 565
> 189 190 At
vss vss
S vaEEmﬁ D&ggz o1 [ st boszc, | 192 vaEEmﬁ D&ggz a7 T
76 14 (B DQ< DGB9 DQB3 DQ< a1 7 =
195 vss vss 196
. MEM A SA<0> T 197 [ S s EvenT | 198 VEM EVENT_L oo
13 47 45 45, PP3V3_ S0 199 VDDSPD SDA 200 SMBUS_MCP_0_DATA gy, 12 20 43 78 "Factory" (top) slot
P MEM A _SA<1> 201 SAL scL 202 SMBUS_MCP_0_CLK (I 12 20 27 43 78
203 VTT VTT 204 PPOV75_S0 DDRVTT 67 27 63 68
DDR3 SO DI MM Col A
1C3140 'R3140 |'R3141 \ T nnector
1 2ToUF lOOK lOOK o160 0106 SYNC_MASTER=KIS_M.B SYNG_DATE=02/ 05/ 200
—— %64 o A .
2 Bei i Hiew SPD ACDR-0xAD( W)/ 0xAL( D) NOTI CE OF PROPRI ETARY PROPERTY
M 2402 2402
THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERTY OF APPLE COWPUTER, | NC. THE POSSESSOR
AGREES TO THE FOLLOW NG
| TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
= = SI'ZE | DRAW NG NUVBER REV.
D 051- 7903 A
@ APPLE | NC. e — =
NONE 26 83
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Page Notes DDR3 PLANE STI TCHI NG CAPS ( SPACE EVENLY ACROSS PLANE SPLIT)
G\D . . .
Pover alases reaui ed by this page
S o 63 28 26 7 s PP1V5_S3 1C3210 (1 C3211 |1 C3212 1C3213 1C32 1C3215 C3 16 |1C3217 |1 C3218 |1 C3219 |1C3220 [1C3221 |1 C3222 1C3223
 rovis % — 0. 1UF ——0 1UF —/— 0, 1UF —— 1 ——0. 1UF UF ——0. 1UF —0. 1UF ——0. 1UF AUF ——0. 1JUF ——0. 1UF —— 0. 1UF
s_so e viT e ’ —— 20% % % —_ / —— 20% a0 —— 20% —— 20% —— 20% % —— 20% —— 20% —— 20%
-+ “pespo_s v (2.5 - 3.3 2 E{)M 2 E{)M 2 E{)M g 2 E{)M 2 8y 2 E{)M 2 E{)M 2 E{)M 2 8y 2 E{)M 2 L% 2 L%
Signal aliases required by this page: 1 &200 1 &201
o R ‘ ‘
2 X'S 2 X'S
BOM opti ons provi ded by this page: 603 603
D s PPOV75_S3_MEM VREFDQ B
(NoNE)
= 1C3230 1 C3231
— OQQIUF o %BEQ}I‘UF
2 M 2 };M
402-LF 402
J{ 1 REFDQ SSo1-2
MEM B_CKE<0> 73 e 74 MEM B_CKE<1> MEM B_DQ<0> 10 o o ﬁm 5 DO<D0<§§ =
7 14 TR oIS = —— a7 7% 1B DD~ Ty caL PFO a7
75 | 5 VDD VDD |76 7 gy VEM B_DO<1> 7 550 8
7l Ne Mmso | 78 NC_MEM B_A<15> (ryyys . 9 |5 vss 10 MEM B DQS N<O> (g 14 76
— 76 14 VEM B_BA<2> 79| 2 J3200 Al4q | 80 VEM B_A<14> 1076 76 14 VEM B_DWVkO> 11 pwo J3200 5 Deso |12 MEM B_DQS_P<0> 1676
I ¢} o} <M m> o O
81 | 5 VDD F-RT-BGA3 VDD 82 13 | 5 vss FRLBOAS ygg | 14
76 14 Ty MEM B_A<12> 8 | maBe Ea Al 8 MEM B _A<11> w7 76 1uqgry VEM B _DO<2> 15 | 5 ] Do 16 MEM B_DQ<6> @ 1 7
76 14 TR MEM B_A<9> 85 | 5 A9 gt A7 | 86 MEM B_A<7> a1 7 70 1B MEM B_DQ<3> 17 DB a5 D7 | 18 MEM B_DQ<7> > 1 7
87 | 5 vob 8o Vool 88 19 | 5 vss 8 o Vssol 20
7 14 Ty VEM B_A<8> 89 | 5 a8 - A6 20 MEM B_A<6> ) e 7 ucgry MEM B_DOQ<28> 21 DB U? < bzgl 22 VEM B_DQ<29> (g7
76 14 oy VMEM B_A<5> 91 | 5 as ; Mo 92 MEM B _A<4> a7 7 ucay— VMEM B_DQ<24> 23 | D DQu3 | 24 MEM B_DQ<25> g 1 76
93 | 5 vob VDD | 94 25 | 5 vss VSS o | 26
76 14 [Ty MEM B_A<3> 95 | 5 A3 A2 | 96 MEM B_A<2> ] 14 7 70 1B MEM B_DQS_N<3> 27 DQs1* DML | 28 MEM B_DMVk3> a1 7
76 14 oy MEM B_A<1> 97 | A1 Ao | 98 MEM B_A<O> a7 7 ucEy MEM B DQS_P<3> 29 | - pgst RESET* o, | 30 MEM RESET_L )
99 | 5 vob VoD (| 100 31 |5 vss vssq | 32
76 14 TR MEM B_CLK_P<0> 101 | - cxo CKlg | 102 MEM B_CLK_P<1> a7 76 19CE MEM B_DQ<31> 33 DQLO DQL4o | 34 MEM B_DQ<26> e n
76 14 TN MEM B_CLK_N<0> 103 |  cko* oKi* o | 104 MEM B_CLK _N<1> T 7 76 1B MEM B_DQ<30> 35 DQL1 DQL5 | 36 MEM B_DQ<27> @ 7
C 105 [~ yop VoD 106 37 | vss vss | 38
714 oy VMEM B_A<10> 107 | 5 A0/ AP BALG | 108 MEM B _BA<1> T 7 76 10¢gry VEM B_DQ<9> 39 DQL6 D@0 | 40 MEM B_DQ<13> gy 14 76
76 14 TR MEM B_BA<0> 109 |  Bao RAS* o | 110 MEM B_RAS L ] 4 76 76 1B MEM B_DQ<8> 41 DQL7 DR1n | 42 MEM B_DQ<12> B> 14 70
111 o VDD VoD 112 43 VSS VSSO 44
010 oy MEM B_VE_L 113 | ver S0 o114 MEM B_CS_L<0> (v 70 1ecery MEM B_DQS_N<1> 45 | pos2r Ve | 46 MEM B DVKL> e
% omy MEM B _CAS L 115 | 5 cas coTo | 116 MEM B_QDT<0> i ve 76 1uqgy VEM B_DQS_P<1> 47 | 5 sz VsS o | 48
117 | 5 vop VDD | 118 49 vss D@2 | 50 MEM B_DQ<14> g 1476
71 oy VMEM B_A<13> 119 | 5 a13 T | 120 MEM B _ODT<1> e 76 1u¢gy VEM B DO<15> 51 DQL8 D@3 | 52 MEM B_DQ<11> ey a7
7 14 Ty MEM B CS L<1> 121 | sy NC o | 122 7 1@y VMEM B_DQ<10> 58 | 5 bt vssq | 54
123 | 5 vop VDD | 124 S5 vss D@8 | 56 MEM B_DQ<20> g 14 76
125 | o TEST VREFCAG, | 126 7 gy VEM B _DO<21> 57 DQR4 D@9 | 58 MEM B_DQ<16> w7
127 | 5 vss vss o | 128 7 1ucEy  MEM B DQ<17> 59 | 5 bes vss o | 60
7 1ucay MEM B_DO<32> 129 | 0 pee2 D@6 | 130 MEM B_DQ<33> oy 147 61 | - vss DQs3* | 62 MEM B_DQS N<2> (g 14 76
— 7 ey VMEM B _DO<37> 131 | J poes D@87 | 132 MEM B_DQ<36> gy 14 76 7 1 [y VEM B_DMK2> 63 DVB DQs3 | 64 MEM B_DQS_P<2> m 14 76
133 | 5 vss VsS o | 134 65 | 5 vss VSS | 66
7 1ucay MEM B_DOS N<4> 135 | O pgsar Dv4, | 136 MEM B_DVK4> 14 76 7 1Ey— VEM B DQ<18> 87 | D@6 DQ@BO | 68 MEM B_DQ<19> g 14 76
7 gy MEM B DQS_P<4> 137 | 5 pgsa Vss | 138 7 ucEy VEM B DQ<22> 89 | - pe7 D@1 | 70 MEM B_DQ<23> g 1 7
139 | 5 vss DQB8 | 140 MEM B_DQ<38> o 147 71 |5 vss VsS o] 72
0 10cmry VEM B_DQ<34> 141 | pogs Doso | 142 MEM B_DQ<39> i i o =
76 1@y MEM B DOQ<35> 143 | 5 bess vss | 144
145 | 5 vss D44 146 NMVEM B_DQ<44> & 4 78 51650704
7 gy VEM B DO<41> 147 | 5 pQso D45 | 148 VEM B_DQ<45> 17
75 ey MEM B_DQ<40> 149 |  pou1 VSS | 150
151 | 5 vss DQS5* o | 152 MEM B_DQS N<5>pgr 14 7
6 14 MEM B_DMk5> 153 DVB DQS5 154 MEM B_DQS_P<5>pr 1 76 1 1
o 155 8 vss vssg 156 = =
B 7 1cay MEM B_DO<43> 157 | J pquz DQ46 | 158 MEM B_DQ<A7> oy 1476
76 1u¢my VEM B DQ<42> 159 | 0 pous DQ17, | 160 MEM B_DQ<46> gy 14 76
161 | vss vss o | 162
76 10¢my VEM B DO<55> 163 | - pus D2, | 164 MEM B_DQ<48> oy 14 76
7 ey VEM B _DO<49> 165 | o poao D3 | 166 MEM B_DQ<54> gy 1 76
167 | 5 vss Vss o | 168
76 1a¢my VEM B_DQS_ N<6> 169 | - pgse* DVB( | 170 MEM B_DIVK6> 1 76
7 ey MEM B_DQS_P<6> 171 | 5 boss vss o | 172
173 | J vss DQB4 | 174 MEM B_DQ<53> oy 1476
76 1By MEM B_DQ<52> 175 | - DQBo D5 | 176 MEM B_DQ<50> @ e 78 . PPOV75_S3_MEM VREFCA B 5
7 ucpry MEM B_DO<51> 177 | 5 sl vss | 178
179 | J vss D0 | 180 MEM B_DQ<60> gy 14 76
7 1@y MEM B _DQ<56> 181 | ) pos6 DQB1g | 182 MVEM B DQ<61> g s 7o 1 C3236
L 70 10¢m> VEM B_DQ<57> 183 | pop7 vss o | 184 ) 2ot UF
185 | 0 vss DQs7+ 186 MEM B_DQS_N<7>pr 14 76 %\é’M
1R3240 7 1 oy MEM B_DVK7> 187 | - pw DQs7 o | 188 MEM B_DQS_P<7>pr 14 7
10K 189 | 5 vss vss | 190
lilEl\éV 7 ey VEM B DO<63> 191 | - pges D@2 | 192 MEM B DQ<58> gy 1 7o
402 76 14 MEM B_DQ<59> 193 DB9 DQB3 194 MEM B_DQ<62> 14 76 =
2 D Tos 1© O 196 D
o Vss VSS &
MEM B_SA<0> 197 | 5 sAo EVENT* i | 198 MEM EVENT_L SR =
5158 87 53 43 47 PP3V3_ S0 199 | 5 vbpsPD SDAG | 200 =1 2C_SODI MVB_SDA™ g, 4 _
RS MEM B_SA<1> 201 | Osm ScL G202 SMBUS MCP_0_CLK ;e 20 26 43 78 "Expansion” (bottem siot
203 [ vrr VIT | 204 PPOV75_S0_DDRVTT o7 28 63 o8
1 C3240 1R3241 205 SWCH NMTG Pl NsMTG NG 206 DDR3 SO- DI MM Connector B
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DDR3 RESET Support

Requi red becaues MCP79 does not neet DDR3 spec power-up reset timnming requirenent.

R3309
o> MCP_MEM RESET L 2 1 MVEM RESET L gy 26 o0

68 63 27 26 7 6 _PPLVS_S3

305
ML SEOW PP3V3 S5 ol %6 R P % 2

SOT- 363

5 R3§O%§l 3.3V S5 is used because MEM RESET
oo O] %< must be high before 1.5V starts to

5!
1971 W.lE'7 rise to avoid glitch on MEM RESET_L.
2
o0 |m o~ MVEM RESET

vmﬁa Ol e

DDR3 Support
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10 @m—PCLE M NI_PRSNT_L 5V S3 W.AN FET
3D h%ﬂilSF c Part TPCP8102
bses Type P- Channel
Rds(on) 14 nOChm @. 5V
s T Gs Loading | 0.8 A (EDP)
AP_PVR EN 1y 20 =2
= PLACEMENT_NOTE=Pl ace cl ose to J3401. &SZIL_—?&L
1000 mA peak FERR- I20- OHM 1. 5A XVB450 TPCP8102
s o M NI_CLKREQ L 750 mA noni nal  max . PP5V W AN _F 1 2 JPPSV WAN R I oavicw
- mm mm
0402-LF [NEGR-WY DTH=0. 5''mm M&;XEE&%W DTH=0. 5 - E PP5V_S3
2 LS FEAPE Szt [@H0 xveasr o XWB452 . =
> | Sotses * 0% —— 20% S| sM © — o 1
- A 2 197 o 3451 » R3451
402 805 - p 0. 033UF —— 10K
5% g2 » C3450 T e
! PLACEMENT_NOTEs: 0. 1UF iz | R3450 |2
mzso 1 }2 PSVWAN SS, 1 2 PM W.AN_EN L
(C3420 & C3421) 1 sy
X5R 02
Al RPORT o
I SNS_Al RP P roomy 51 o2
C3431 I SNS_Al RPORT_Nmy 1 o2
CRI TI CAL 0. 1uF PLACEMENT_NOTE=Pl ace cl ose to J3401.
1|2 POEMN _RDCP  mgun
J3401 C3430 o
20347-325E-12 0. 1uF 16V
oo e % POEMN_RDCN g PP3V3_S3 67 20 25 29 20 43 48 50 on R3453!
O 31 Job PLACEMENT_NOTE=Pl ace cl ose to J3401. 33K
— i U3402 s oW
L PClE_M NI _D2R_P o © 10 77 402 74LVCIGL7DRL 05, R3455
2 TC7SZ08AFEAPE -
> POE MN_D2R N D © e 77 CRITI CAL S0T665,——1—— 2 WAN SMT BUE 4 — ) |2 , WAN SMTRC 1 A2 WAN SM T DI SCHRG
4 0
b o 1 %.POEMN_RDP 907 S 106 401 NC Y] 455
b <+ | %.POEMN_RDN GO st sl 1 1 C3453 R3454! Voo 3D MBKISFV
b - ’_4(“(\(\(1 3 PCIE_CLKIOOM M N _P (run 3 R 62K SOD- VESM HE
d | 26 PCLE CLK100M M NI _CONN_P f— 2 &3 Ry
- 402
2 e | ©2¢ PCE CLKIOOM M NI _CONN_N LYY L2 POIE CLKIOOM M N N e L 402 2
0 . MN CLKREO O L PLACEMENT NOTE=Fl ace cl ose to J3401. L z|S G
ol PCI E_WAKE L FE— I
iz « M NI _RESET_CONN_L s
EN « PP5V_ W.AN - S LMN _RESET L mqz
La mm
= PR REERCYY BFHED. 87 L3406
ol
e XNC PP3V3 S3 BT F ] 2 (Y Y Y\t PP3V3_S3 6720 25 29 30 43 48 50 68
17 . PP5V_S3_BTCAMERA F M_N_KEG W DTH-0. 25" mn FERR- 120- OHM 1. 5A
18 o o SMBUS_SMC_A_S3_SDA T M REER-YY BTHES: 25 275 mA peak vaThsEs v 3462 1 0402-LF
19 o SMBUS_SMC A S3_SCL ) 5 40 43 49 61 = 206 mA nomi nal max PLACEMENT_NOTE=PI ace close to J3401. 0. TuE
5 ALS '2
p1 USB_CANMERA CONN_P FERR- I20- OHM 1. 5A %5,‘26. 2
P2 o » USB_CAMERA CONN_N CRI TI CAL 1 PP5V_S3 67829 37 38 30 a1 49 51 53
R4 o o CONN_USB2_BT_P L3402 a
P5 o o CONN_USB2_BT N RLPONS
1 4 YYY s USB CAVERA P @y e
R7 1
bs L %:.31%%2 1YY Y 2_USB CAMERA N @y o w7
bo 2 78 PLACEMENT_NOTE=Pl ace cl ose to J3401. =
BO So5M
L] CRI TI CAL
S tza0s  BLUETOOTH
51850610 =+ g
- (VY \s USB BT P R
1YY Y L2 _usB BT N e
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R3511 PLACENENT_NOTESPLACE 402 NEAR EAGH PI N
o6 50 48 43 20 25 20 7 o __PP3V3 S3 1 2 i 0 PP3Y3 S3 CARDREADER DVDD
™ N_LI NE_W DTFEO. 20MVI ™M N_LT NE_W DTFEO. 20MVI
Valrhaes sy o 2omm 178w MG TAGES Su 0 2o
ME- LF 1 C3500 |1 C3501 |*C3502 |t C3503
10UF —— 0. 1UF 0. 1UF—— 0. 1UF
20% —— 20% 20% -1 28‘%
6.3V 10V 10V 10V
2 X5R 2 CERM 2 CERM 2 CERM
603 402 402 402
: PART NUVMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
= 516- 0225 1 COWN, SD CARD, CPTN B J3500 CRI TI CAL
L3500
PLACEMENT_NOTE=PLACE 402 NEAR EACH PI N 0. 22UH
PP3V3_S3_CARDREADER AVPD 1YY Y L2
LT RE V7 DTFED 407
M N_NECK_W DTH=0. 20MV 0805- 1
1 C3514 13504 |1'B38508"Y MAX CURRENT = 250MVA
T00F g, TUF g; TUF PLACEMENT NOTE=KEEP TH S NET AS SHORT AS PCSS| BLE PP3VE SW SD PUR
6.3V 10V 10V M N_LT NE_W DTH=0. 30MM
—‘; X5R 2 CeRM 2 CERM M N_NECK_W DTH=0. 20M\i
603 402 402 1 VOLTAGE=3. 3V
. 13507 13505 ['R3505
L 2.2UF ——0.1UF 5%
= 3%, T, i8¢ 1716w
2 Gk 2 M- LF
o5 o5 2402
PP1V8 S3 CARI DER
XL RE V¥ DTFEO. 30V
Ve
1 C3506 =
(Z).ulUF =
= &, oM T
502 J3500
= < wlolw| v © SD- CARD- K19
- < |- | N| ™M N‘ (2] F-RT-TH
R <3~ 32 3 5 |vss
£ 2 N 40| s
g > & 52 s SD_OLK 9 - |ak
U3500 e 3o |ax
7 198 USB_CARDREADER N ; DM Q137 pol_40 w2 6 SD D<0> 7 oATO
78 10(@ry_ USB CARDREADER P DP LGP D1 23 52 6 SD D<1> 8 o |paT1
20 _CARDREADER GPIOL 48 |api o1 AT 52 5 SD D<2> 9 | oate
30 _CARDREADER GPI®@ 47 lcpip 03 8 82 6 SD D<3> 1; oD DATS
46 D4 82 6 SD _D<4> DAT4
NCx<—{CPI &8 ps| 30 82 6 SD D<5> 11 DATS
NC Elg oK Do 2; 82 6 SD D<6> 12| DAT6
NCyE2 s D7, 82 6 SD D<7> 13 5 | paT?
NC#; Do SD_CLK/ MS_SCLK/ SM ALE,_39 SD OLK R eSDCDL 14 | cARD_DETECT_SW
NCX221D /1 PD Py <DVl S wepz 3 15 5 | CARD_DETECT_GND
NO-STOFF CARDREADER XTAL1 13 |xq | PO/ SD_CMDY SM.| 41 e SD WP 18 5 | WRI TE_PROTECT_SW
R3503 CARDREADER XTAL2 14 |x2 | PU SM CDz_2  CARDREADER PDMOD 4 VoD
> el
1AM CARDREADER RREF 10 |rrer 1Py sp oozl 28 17 5 | SHLD_PI N
16w CARDREADER TEST MOD 17 1Py xo_cozl Ly N R3504 85 |sHD PN
ME-LF TEST_M /1 PD sm e 3% NG 0 19 5 | SHLD_PIN
CARDREADER RESET L 18 JEXTRSTZ* /| PU | PO SM7MZE NG 1 2 2 ’ 29 5 | SHLD_PI N
CRI TI CAL 1P SMReZ 44 ne yew NO STUFF —
Y3500 | PO svawvzH‘Qg NC 402 1 (12(3”53%5
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8X4. 5X1. 4- SM . PO - - NC 402-1
NO STUFF =
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1 2 1 2 %/{:lﬁ\év Z/E-ZLF 7; 8% o NC = DI SABLE ( DEFAULT)
596 L s 2402 2 So5M 10K LOW = POWER SAVI NG MODE ENABLE
S S 10K HI GH = REMOTE WAKE UP ENABLE
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500 1
ssvBNISeEApe Bp12
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1/16W
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2
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(43mA typ -
(19nA typ -
WF: Marvel | nunbers,

PP1VO5_ENET

(221mA typ -

Ener gy Detect)

Alias to =PP3V3_ENET_PHY for internal
Alias to G\D for

6717 22 32

1000base-T)

7mA typ - Energy Detect)

7917 [Ty ENET_CLK125M TXCLK

Configuration Settings:

PHYAD
AN[ 1: 0]
RXDLY
TXDLY

01 (PHY Address 00001)

11 (Full auto-negotiation)

0 (RXCLK transitions with data)
0 (No TXCLK Del ay)

PLACEMENT_NOTE=Pl ace R3796 cl ose to U1400, pi n D24
7

C37101 711 WF: Marvel | nunbers, update for Realtek
0.1 — 0.1U5 CRI TI_CAL
L 1672 L3715
282 182 FERR- 120- OHM 1.5A
. p 402- LF
! L%%‘%O 5 =
Erin ki BT GRS R
XoR X
FERR- 120- OHM 1. 5A o5 P
0402- LF C3714i C37151 7 61
0. 1UF 0. 1UF —— v
2 3R i!zj
402 402 402
WA s ]
Lcsms 1C3 - =
UF
> 1 *;? RTL8211_VDDREG 0
XoR X
485 4 If internal switcher is used, nmust place 1x 22uF &
1x 0. 1uF caps within 5nm of U3700 pins 44 & 45.
= NOTE: VDDREG rise tinme nust be >1ns to avoid damage to swi tcher.
R3 ‘R3751 R3
’% SIRs 3¢ m ﬁE SE 4. 7K 4 4 NC RTL8211_ REGOUT .
" lils 1 If internal switcher is used, nust place inductor within 5mm
R371209 \%’ ¥°§J E/ P \g/ \g/ i ks of U3700, and 1x 22uF & 1x 0. 1uF caps within 5mm of inductor.
swi tcher. M:lg Z 3 g * 3 Z If internal switcher is not used, VDDREG and REGOUT can fl oat.
external 1.05V supply. b 22
D U3700 48
™ RTL8211CLGR REGOUT|
TQFP
oM T
ENET_CLK125M TXCLK_R CRI TI CAL rRxg_19 s ENET_CLK125M RXCLK R R3790 22 ENET_CLK125M RXCLK omy 57 7
5% 1716W M- LF 402 5% 1716W M- LF 402
o imy ENET_TXD<0> rxo[ 0] |14 | ENET_RXD_R<0> R3791 22 1 2 ENET_RXD<0> @D 7 7
7 17 [y ENET_TXD<1> RXD[ 1]/ TXDLY| 16 »| ENET_RXD R<1> 3792 22 1 2 3% TTISWW-LF 402 ENET_RXD<1> o = s
» 17 oy ENET_TXD<2> RGM /M1 RXD( 2]/ AND|_17 | ENET_RXD R<2> 3793 22 2 5% IIOWWETF 402 ENET RXD<2> oo & 70
7 17 [Ty ENET_TXD<3> RXD[ 3]/ AN1| 18 »| ENET_RXD_R<3> 3794 22 1 2 r—os ENET_RXD<3> [ 17 7
79 7 oy ENET_TX_CTRL rxcTL|_13 ENET_RXCTL_R R3795 22 %17 16w WL a0z ENET_RX_CTRL @D 7
16 17 ENET_MDC VD +{0] | L ENET_MDI _P<0> 5 79
o MANAGEMENT <ED
7 17 cary ENET_NMDI O Vol -[0] |2 ENET_MDI_N<O> 5510
Mol 4[] |4 ENET_MDI _P<1> gy
o v [y ENET_RESET_L RESET| veor A perenoent 0L ENET_MDL_N<1> _cprs, o 7
Mol +[2] |8 ENET_MDI _P<2> gy 5510
Mol -[2] |90 ENET_MDI _N<2> G u e
RTL8211_RSET REFERENCE o1 +[3] |11 ENET_MDI _P<3> 1
MDI-[3] | 12 ENET _MDI_N<3> 0570
s RTL8211 CLK125 -
cLocK LEDO/ PHYADO| 34 RTL8211 PHYADO
79 3 TNy RTL8211 CLK25M CKXTAL1 > LED LED1/ PHYADL| 35 RTL8211 PHYAD1
TP_RTL8211_ CKXTAL2 - LED2/ RXDLY|_38 RTL8211 RXDLY
— —~ G\ND—
1 R3755' R3756 'R3757
SIRIBIS 1 7K 4. 7K 4. 7K
- T B & il
1 1 1
cERy 2 sz}z@; Mib 240'&!/
= Reserved for EM
per Real Tek request.
Et her net PHY (RTL8211CL)
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PLE CO\/KE’T INC. THE POSSESSOR

AgEs TO THéPFQLON

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART
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NRE 31 83
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5 | 4 3

W_LAN Enabl e Gener ati on

TWAN' = ("S3" & "AP_PWR_EN' && ("AC' || "S0"))

NOTE: S3 termis guaranteed by S3 pull-up on open-drain AP_PWR _EN signal .

PM WLAN EN L 29
Pull-up is with power FET.
?805 2
SSVBNL FEAPrj
sors63 | Kh Xk
2 GD’Q ST
29 20 [T AP_PWR EN AC OR SO L
?805 ics 5|D 801
SSMBN15FEAPE VB N15FEAPE
sors63 | Kh X > | Sor563
— t—
Mt s
5(G" Stz 1S " 6|2
41 40 35 20 [T SMC_ADAPTER EN

o7 0 55 20 o [Ty PM SLP_S3_L

3.3V ENET FET

67 17 22 31

@2.5v Vgs: CRI TI CAL
Rds(on) = 90nChm nax 810
I (max) = 1.7A (850 l\“R4101P
SOT- 23- HF
B L PPV S5 PP3V3_ENET
R3800"
10K
Wi
21522 0 1
P3V3ENET_EN L 1100K; P3V3ENET_SS A
! Sf/'ggv 18y
801 ol Bo G
SSNBngSgTABIZEJ o
—
M
5[G7" siz
s PM SLP_RMGT L
MOBI LE: =

Recommend al i asing PM SLP_RMGT_L and
=P3V3ENET_EN. Nets separated on
ARB for alternate power options.

1. 05V ENET FET

e 22 21 76 _PP1VO5_S5

1.8V Vgs

CRI TI CAL
QB840

S| 2312BDS
Sor23

PP1VO5_ENET

C38401
0. ii —
2
45,32 28 20 22 21 1017 7 5 _PP3V3_S5 R3840 708
03773768 08" 67 o8 o3 2 43 3o 1100K,  b1vOSENET SS .
510{5}4\/ 841 6
1 402 D
RIS42 SSMENT BoEARE
1%% SOT563

M:thzz

R3841 2[G™ siy

PLVOSENET_EN L 119K >
1% —
10! =
? 41 o3 MEE)%W P1VOSENET_EN_L
SSVBNLBFEAPE
3 | K
—
N
5(G” Sfz
w2 20s PM SLP_RVGT_L
Non- ARB: =

Recommend al i asing PM SLP_RMGT_L and
=P1VO5ENET_EN. Nets separated on
ARB for alternate power options.

RTL8211 25MHz O ock

NOTE: MCP79 can provide 25MHz clock, but clock runs whenever RMGT rails are powered.
Designs nust ensure PHY is powered whenever RMGT rails are, or use separate crystal.

R328295
7 1 oy MOP_CLK25M BUFO_R 1 2 RTL8211 CLK25M CKXTALL s 1o

PLACEMENT_NOTE=PI ace ¢l ose to UL400

67 17 22 31

Et hernet & AirPort Support

SYNC_MASTER=K19_M.B SYNC_DATE=02/ 05/ 2009

RS h R B =
| TO MAI NTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREIN | S THE PROPRI ETARY
INC. THE POSSESS

OR

ST ZE | DRAW NG NUVBER

REV.

D 051- 7903
@ APPLE | NC. e — =
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Power aliases required by this page:
( NONE)
Signal aliases required by this page:
( NONE)
BOM options provided by this page:
( NONE)
Pl ace one of 0.1uf cap close to each centertap pin of transforner

» wcas ENET_MDI _P50>

ENETCO\IN CT AP

R w

CRI Tl CAL

1 55 .12 ENETCONN_P<0>

ENET_MDI _Nx<O>

»a@y ENET_NMDI _Nx1>

TLA- 6T213HF

»ucas ENET_MDI _P<1>

E L@J .11 ENETCONN N<QO>
10 ENET_CTAPO

9 ENET_CTAP1

&

g%ﬂ 8.. ENETCONN_ N<1>
7., ENETCONN P<1>

U
%
w

o
3
—i
I

ENET_MDI _Ng2>

1 55 .12 ENETCONN_N<2>

CRI Tl CAL

=
(N[O U1 AWIN|F= (O

o us ENET_MDI _P<2>

L_4]

TLA- 6T213HF

E L@J .11 ENETCONN P<2>
10 ENET_CTAP2

9 ENET_CTAP3

120

514- 0636

s ENET_MDI _N<3> 5 L..J | 8. ENETCONN_N<3>
— ENET_ MDI _Px3> 6 7.. ENETCONN P<3>
@ - - [ <=m ] -
Tr ansf or mers shoul d be .
mrrored on on03| te R390] [R39Q11 902'R3903
si des of the )
WP el ow < gElpw
R N I R AR I o 2 2 2 2
| CRUITCAL ~ [CRIETICAL — [CR BGAL | )
R *
| 2 2 ) 2 N | i
I M 1CRI TI t M 1CRI TI t 1CRI TllqAL -
| e e egaan
; T Ky T Ky -
. . |
} \
| PLACEMENT_NOTE=Pl ace on MDI lines so there are no stubs all B caps.
= |
e \
Et her net Connect or
SYNC_MASTER=K19_M.B SYNC_DATE=03/ 13/ 2009
NOTI CE OF PROPRI ETARY PROPERTY
THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
AgES TO THEPEEFLWI\ET ER INC. THE POSSESSOR
I TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SI ZE DRAW NG NUMBER REV.
D 051- 7903 A
APPLE | NC. SCACE =T o3
NONE 33 83
8 6 5 4 1
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PP3V3_FW 72 55 3
7 M 1/0 138 mA
C4112('21 C412'1: 1 C4112'2:1 C4123LC4124L
100 —— 100 —— 109
; ; 3V 5]
2 2
& & Ep2 BAT BAT
4 L4130
= 114 ™ Firewre PHY 120- OAM 0. 3A- EM
Ire re DDA 1 2
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON MPP%}/,%F@\%/-;&V\PQYWV 0402 LF
11450556 1 RES, 549M0HM 1% 1/ 16W 0402 R4100 CRI TI CAL C41139 1 C4131 1 C4132 AEESS IV
lléz%:: 10E ——
2 2 2
o Sy ey &oaﬂ
RA{)lZO 0 120 ohﬁlolgA EM = 120 ohﬁlosgA EM
s+ _PP1VO5_FW 1 0AK 2 PPIVO FWR - - 3A- = - - 3A-
135 o M}%\/—%WWW 1 P1VO FW FWPHY AVDD 25 mA PCle SerDes 17 mA PCle SerDes V3 FW FWPHY VP25 1 | 2
ML AT 0402-LF M NERERR- W BRES W RECR- W BﬁES W 0402-LF
102 VOLTAGESL.0 04110 14111 C4135:1 C41361 e,
L TUF TUR L
3 * |
M 8505" 850
110 mA Digital Core ) 0 M VReg PWR
1C4100LC4101 l03102 104103LC4104LC4105 l03106 Cé”f‘%:i lCLjF14O
%éw T, 8%y T, éxl %ﬁ/ %ﬁ/ T, 8% i 5 5%y
M M M M a6y M
PEAGENENT-NGTESE| 328 &4179 ¢l 88 18 U488
N| ™ o N o~ — N o~ — o~ o N
2|a|5|0|0|d| 2|2| 9| 5|2| 2| o\d|a|d|= (5| 28|88 9l ga] @ CA170 1)12 POE FWRED CN _(rmu
0. 1UFI [ 10% 16v xsR 402
DO10 ~—— VD83 ——— ~—VDDH— ~VP~ VP25 VREG PWR 4171 1|2 pOE FWRD C P e
NCxBL3 |aTBUSB CRIO'\I'/: -(r?AL PO E RXDON N8 o« PCIE FWR2D N 0. 1UFI | 10% 16v xsR 402
Al3 |ATBUSH U4100 PCIE RXDOPL N7 o = PCIE FWR2D P
N ALL |ATBUSN PO E_TXOON M o # PCIE FWD2R C N QGA175 1112 POE FWDPRN s
FWPHY_DS0 F12 |pso (I PD) NT-2 FWs43E P E_TxDOPL N6 o » PCLE FWD2R C P 0. TUFI[ 10% 16v xsrR 402
5 FWPHY_DS1 o e pst (I PD) NT-3 BGA OlUlFqu PCIE FW 2R P e
FWPHY_DS2 & F13 Ipsp (I PD) NT-4 PCl  EXPRESS PHY REFQLN Do PCIE CLKIOOM EW N <am ' A ENT_NOT :GRacdeoz c|ose to
> - REFOLKP NIO o PCIE CLKIOOM FWP  fmuen PEACENENT-NOTESFI 388 &4178 &l 8s¢ {3 U188
80 3 NC FW_TPAN B8 |TPAON
A8
"I PWPORTL TPAN 5 oo NT-21 (1P Toq M TB EV6d3 ToK
FW PORT1_TPA_P 25 [rpatp Test covrrater N1 20 (1PUTD - \B43 PP3V3_FW S
. NC_FW2_TPAN B3 [tpaoN (1PU) T $ - %Z E%zg $$
a NC_FVe_TPAP A3 |ITPA2P 1394 PHY 8 (1PU s - FW643_LDO
80 3 % E% LES:;I ig TPBON NT- 19 (I PU) TRsT*NL o FW643 TRST_L R4 11%?: 1|1Q§K166
80 36 'TPBOP
FW PORT1_TPB_N B6 |TPBIN ) M:lg}of} E%A)lﬂév
OR A6 . 2
E'\gEWZ %PQ;B i B4 |rpeon NT-10 (1PD). \waerb 2 o FW643 WAKE L — 202, |,
« _PPVP_FW CPS ’ NG FV2 TPBP 2 lrons FIXVE! 1! - TYPO IN SYMBOL REGCTL \REGOLT| D3 o  FW43 REGCTL
BB e TPE2P POVER MANAGEMENT VAUX_DETECT| EL o FW643_VAUX_DETECT
R4160* 3 NC FW)_TPBI AS B7 |TPBI ASO NT-12 (I PD) /VAUX DisaBLEL D2 TP FWs43 VAUX ENABLE
200K 20 35 FW P1_TPBI AS <3 |rpei AS1 NT-13_— (OD) ckreqy L2 FW CLKREQ PHY L oD 1R4164 NOTE: FWPME_L and FWCLKREQ L are
R sy NC_FV2_TPBI AS <« 2 |TPBI AS2 10K isolated for systems that use
205, FV643 RO - E/Eilﬁ\év 1394B physi cal plug detect.
2 .
FW643_TPCPS e BLO [TPCPS NT-16 (1PD) sarok @ o TP FW643 SO FCLK 2 W TH PLUG DETECT:
TP FV643 NAND TREE “ aF NT-14 (1PD) saroaN Gl o TP _FWs43_SCl FDAI N 1l - Gate CLKREQ¥ based on PHY power
G20 R4150 FViB43_REXT e MO NT-17 soFpour ML, TP FW43 SCI FDOUT - - TP (or NO) PMEA
72 EW CLK24P576M XO 1412, FW CLK24P576M XO R - F13 o NOTE: NT-xx notes show NT-15 (I1PD) sarvdF2 o TP FW43 SC EMC W THOUT PLUG DETECT: B
5&, CRI Tl CAL 11°/g¥v FW CLK24P576M XI ; GI3 |x; NT-9 NAND tree order. - Alias both signals to drop =
X ~Y4150 L
RM ML3
0T OS24 sroME | Re1e1 'RA170 TP FVB43_ oM peTer e JUEp— NT-7 sal Mz, , Fuea3 s
NCx== S 322, 51 > "9aK 1971 - sm (1 PD) NT- 6 spA_MLL TP_FW643_SDA
C§2,1P5F1 =T, 1% 5% TP_FW43_MODE_A > 32 MoE A (IPD) NT-1 - =
Tz LR Ve B TP_FW643_CE —»L13lce (1PD)
gJ 02, 2402 TP FW643 FW620 L - D12 |Fws20* (1 PU) M SCELLANEQUS
1 5% A TP_FW643 JASI EN o Dilias _en(l PD) NT-11
= %ngn TP_FW543_AVREG < A0 |AVREG CH P RESET NT-5 pERST*,M o FWRESET L am
E TP_FWs43_VBUF H13 |vBUF
‘ FW643_PU RST L _» K13Jrwresers (I PU) NT-8 'R4163
RA1621 TP_EW643_OCRIO_CTL 312 R oTL_vio i
1% 1 0413%2 NCx 213 |ocr cri_viz (Reser ved) z%iu‘@’
Milgo@ 005’ SS VREG_VSS
-k 2 M X5R o DY oo o~ oo o oY wololgvuslelo Nl o o~
402, Q3|5 8|2 003 T2 TR S8 6|8 ¥R EE XXX XX | ¥ o ~ - - -
: ; g #7938 B - FireWre LLC/ PHY (FW543E)

prefix
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SYNC_DATE=02/ 05/ 2009
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Page Notes
rover a1 aves Tequ 104 by 11t pane 3.3V FW FET
- =PPBUS_S5_FWPVRSW (system supply for bus power) @ 2.5V Vgs:
- =PP3V3_FW LATEVG_ACTI VE 9s CRI Tl (:AL
- PPVP_FW SUMNODE (pover passt hru summat on node) Rds(on) = 90mChm max ’\%421%%3 RRERERD 2T, PPOVS SO
72 71 69 68 67 68 61 58 57 I(max) = 1.7A (850) &
Signal aliases required by this page g;PP3V3 == ‘ SOT- 23- HF 1R610%81
(o) PP3V3_ FW s R4280 i
oot opti o provided by (i = page R4290" 2 5 7 PPLVO5_FW 1, 10K L ¥5atF
10K
Wiy
D 402, D
PP3V3_FW 290 04218%
36 35 34 7 10V
ssrvBNl(gFlEAPj St 2
SOr563 402
FWPLUG DET L ;45 L
RaZgL i 5 ’
. Thow % 10 > EW PVR_EN (5}1264 -
402, 2402 SSMBNL5EEAPE P1VO_RESET_GATE
3 CRI Tl CAL EW CLKREO L RA&Z@S
Gi2re 1. 05V FW FET - “A/\ 2 POLE_RESET. L.«
5|G ¥
558 w10 17 g 12 121001 5 PPLVO5_SO o T1 oA yew
8786856173523 32 L |6 402
C4296 1| 4264 | ole
0. 1UF SSMENLBFEAPE b | Q4299
R4297 i \gl’jF 3 CRITI CAL soTs63 | I<h ] DVB53D0UV
1 w6 35 54 1 PPV3_FW 13500 02 1295 ] 2e ‘ afil . FW RESET L
= 5% 2 1 oD
1TeW <17 ) Sl 2312BDS i
s P1VOSFWSS 1 gl 23
S
s FVBA3_WAKE L %055y e, PP3V3_S5 SSvBNIERERS |14 z wew VPR EN 1
RIE LR NN EARE | : PP1V05_FW PGOOD/ FW RESET_L
R4295! - PP1VO5_FW Jan s
10K 4 = C
1/ 18W 2|67 ST NOSTUFF 55 5 FW CLKREQ PHY L % FW CLKREQ PHY_L B
! M 1 - — = = . .
202, R42%6 | 042698SF — FireWre Port Power Switch
P1v0o5_FWEN L 1+00K; = %
o 2
1w 1 P1vos_FwEeN L RCT o5
= ?1293 D3 402
SSMBNL FEAPj
SOr563
5(G™ Sig
s FWPWR EN |
= CRI TI CAL
2260 ke gL
F4260 D4260
Sa - HE 1. 1A 24V &
73 64 63 52 60 59 45 44 7 ¢ PPBUS_G3H 3 _ 8 PNPPI%FQ\ngtWSg : RSWE 1 /\/ 2 _PPBUS FW FWPWRSW D 1 NJ2 PPVP_FW L
7 . 5_mm
Eﬂ - 6 VCL’\;NE%QZA ﬁDirlFt - 25 mm M NI SNDC110H24 VCL’\;NE%QZA ﬁDirlFt - 25 mm CRS08- 1. 5A- 30V
'R4260 C4260 1 5
L% 470K 0. 1UF L —
_ DESADOW i sl a
Lat e- VG Event Detection FWPWR EN L DIV PP3V3 SO 52,5759 1 o8 o7 o3 o9 7172
o - T R L D I
1
10K R4261 B
LATEVG FAULT_EVENT_PNP
% o o= B g 5, PPLVO5_SO 'RA274
l\&'lz'kézg 1 Tiw yé“}ﬁ\é, 8126 18514.18:%3 &2 100K
LATEVG RETRY RC , 100 Viost  LATEVG FAULT_EVENT TIT 2402 ow
/) . =Ta a1 FWPWR EN L 2402
NOSTUFEF /16w L5 *R4275 1R4270 R4271
CA263 1 vty ?1261 ole 1K 330K 56K ¢FWPLUG DET L ymy o s
1UF = = 261 D|3 16W 16W 16W
10% CLF LR -
18 SSVBNIBEEARE | 7] sovona SeanE 2402 2462 2465 ORI TI CAL
202°1 — sOT563 | Kby 3 SA27E
et ! . FW PWR_EN L FW DET_M RROR FW PLUG DET ° @ DVB53D0WV
= 1 N SOT- 563
0520 SMC_ADAPTER_EN s1e S[a R TS5 N Vﬁ CRITI CAL 1 C4270 4
— “ B 5 2 0. 1UF —
o oy PMUSLP_S3 L e w0 () Bapwre =Gy
541 ¥ PP3V3_S5 4 1 %05
&& B ppava_FW LATEVG Enabl es port pover when machi ne
1 1 C4210 i's running or on AC FW P1_TPBI AS_R FW DET EM T
R4211 R4212 1 =
10K 19K < LUF R4272 R4273
legw 1/16W 2 M CRI Tl CAL |6 1K 12K
AL AR w210 5 = " 275 fiew ey
2 2402 402
FW.ATEGV_3V_REF 4| Sl erain =E ] BVBS3D0UV 2
" | ATEVG EVENT w10 . FW PVR_EN 2le ‘ = SOT-563 FireWre Port Power
P2V4_FWATEVG RC s v % H G wSTER-K1S M. e I\
1 5 NOTI CE OF PROPRI ETARY PROPERTY
42111 R4213 S
100 F | 800 6K an 1 — ;%\E%WMTIAPOSLEO\JTAI NED HEREI N | S THE PROPRI ETARY
& % %ﬂlﬁw = - AGREES To THE FELLOM NG 1 | NG THE PESSESSCR
4054 2 P éLF R4210 I TO MAI NTAI N THE DOCUNMENT | N CONFI DENCE
1 200K, FVLATEVG Hysteresi s 11 NOT TO REPRODUCE CR COPY I T
— AA 303V When Pats Do"Svent and port power is of f = I NOT TO REVEAL OR PUBLI SH I N VHOLE CR PART
L 14g§\év % 31 TR FW P1_TPBI AS TZE [ DRAW NG NOVEER TEV.
p D 051- 7903 A
CS APPLE | NC. T T =
NONE | 35 83
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Page Not es

Power aliases required by this page:
6 35 34 7 _PP3V3_FW
- =PPVP_FW PORT1
- =PPAVE_FW LATEVG R4382'| R4380!
- =GND_CHASSI S_FW PCRT1 N{E452 N{E452
- =GND_CHASSI S_FWEM _R
. . - s ka FVWPHY DSO — FWPHY_DSO 34 36
Signal aliases required by this page: VAKE_BASE=TRUE — -
= gl FirewWre PHY Config Straps e PPN DS e DS
NOTE: This page is expected to contain Configures PHY for: MAKE_BASESTRUE
the necessary aliases to map the 9 | 36 34 FV\E BASII:D—SI:I]-}LE — FWPHY DS1 34 36
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: N{il%
( NONE) 4 22
NOTE: FireWre TPA/TPB pairs are NOT
constrained on this page. It is =
assumed that FireWre PHY page will
provide the appropriate constraints 330 _NC_FWO_TPBI AS — NC _FW_TPBI AS\vaKE BASE=TRUE 3 s
to apply to entire TPA/ TPB XNets. 36 34 % E% LEEINAS — % E% ¥E§|NASNAKEBASE=TRUE 34 36
1394b inpl enentation based on Appl e :: : : NC FW TPAP E NC FW TPAP xE*:2§ZI$ : : ::
FireWre Design Guide (FWG 0.6, 5/14/03) w2 NC_FW2_TPAN — NC EV2 TPAN NAKE:BASE:TRtE e s
36 3a _NC FW2_TPAP E NC _FW2_TPAP yake BASE=TRUE 34 36
a0 sa _NC FWD_TPBN NC _FW)_TPBN VAKE BASE=TRUE 34 36 80
. - w2 NC FWD_TPBP  — NC_FWD_TPBP vakE_BASE=TRUE 34 36 50
Term nati on v NC_ PV _TPBN _—  NC_FW2_TPBN e mase-TRUE o
. . 0 _NC_FW2_TPBP p— NC FW2_TPBP MAKE BASE=TRUE 34 36
Pl ace close to FireWre PHY — =

Tl PHYs require 1uF even though

3550 FWP1_TPBIAS

FW spec calls out 0.33uF m:.g
1 C4360 gr}m
33UF Emg’
Cabl e Power
M X5R
%é w5 7 PPVP_FW 0[O . PPVP_FW CPS e masesTRiE - PPVP_FW CPS - CRI TI CAL
T2 T M N LI NE WDTH=0. 4 nm L4310
R44§7]0]K1 TO ggreo. 2 mn o 20 2 PPVP_EFW FIfRR- 250- O;M '\:;\elp T'r:?;lepxiF\AéPcRTl nust handl e up to 5A
%12\% b " Snapback"” & "Late VG' Protection M = o
ab5 w0 s PP2VA_FW LATEVG ORI TI CAL 14314 VNS HY
. DP4310 f— g 01U
CPS EN L DIV BAVQODWY X- G 2 xg}{
C4311 1 5 1 ave
S RAE " 5 = PORT 1
2 =
1R4360 R4361l 2% CRI Tl CAL %5 T
M:-ng 310 4 Bl LI NGUAL
Mls}é’ M:ls}@’ 4022 CPS_EN L BAVQODW. X- G
6t i, 4310 ;
w0 36 30 FW PORT1_TPA — FW PO?Tl TPA P 5436 a0 T EZ)Z | 6 CRI Tl CAL
= RT1_TPA P 2 14310
s0 36 3a FW PORT1 _TPA N — FN%EOBQTE{ TPA N i 36 60 Q43OO 202 T 1 13'?%?}'\'497
20 36 .« FW PORT1_TPB P — FNVXKEO?B El_ TPB P 536 80 e o . PP3V3 FW 5 Sggrsgéozm/\/ w0 0 2« FW PORT1_TPB N 1 [ Tee _TEBR] |
w0 36 30 FW PORT1_TPB N — FNVXKEOB}Ié—rI&B N 34 36 a0 (v vers) (EW PORT1_BREF) 9 (RPB@ QUTPUT
SI GNAL_MODEL=EMPTY - 50 36 .« FW PORT1_TPB P ; TPB+ %F\éa i
lﬁi‘s*b“‘?ﬁ Eﬁdsesl 7 e
b % = (GND_FW PORT1_VG) 6 VR
M}E}é’ M:_l?é}é’ w0 s 3 FW PORT1_TPA N sl oa e | ]
2402 402, FW PORT1_AREF 5 Teacr> | | NPUT
w0 2 2« FW PORT1_TPA P ‘ a e g Ol
FW PORT1_TPB C Bﬂﬁi'?ffli ‘ M
BA\S/ng?%\éV X-G i?
1 - 1 o 11 g
30 MU : Ry %32
i 3
Op o8 6 BAVOODW X- G i 0
160 C43121 SOT- 363 603’k
402, 0. 01% k. . =
1
Zfogz lRl\4/|.319 AREF needs to be isolated fromall
s %16}9/ local grounds per 1394b spec 514350605
- 240_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 should be hard-connected to |ogic
ground for speed signaling and connection

Lat e- VG Prot ecti on Power

FireWre Ports
35,32 28 24 22 21 10 17 7 o PP3V3_S5 R43290 PP2V4 _FW LATEVG ;s 56 SYNC_MASTER=K19_M.B SYNC_DATE=02/ 05/ 2009
e 1,332 5 | S 38 M NOTI CE OF PROPRI ETARY PROPERTY
1% VOLTAGE=Z. 4V
iy ) cRmca S0 imew BELIFTETA MR TR |3 T R T
or snap-back di odes AGREES TO THE FOLLOAN NG
7 D4390 Common to all ports) | TO MAINTAIN THE DOCUMENT | N CONFI DENCE
PP2V4_FWLATEVG needs to be bi ased '\SO/NFBZ§5227BL 1H Il NOT TO REPRODUCE OR CCPY IT
to at least 2.1V for FWsignal integrity 111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
and shoul d be biased to 2.4V for nargin S R G NVEER =
R4390 should be 390 Chns nax for a 3.3V rail
ul D 051- 7903
@ APPLE | NC. SCALE =T o3
NONE 36 83
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68 67 66 22 15 11 10 7 6
82

ODD

Power Contr ol

6 7 42 47 49 61 64 65
70'72

CRI TI CAL
Q4590
TPCP8102
55 51 40 11 50 50 57 2907 s PPSV_S3 | RS Mi\lt%\/msvw\yg?ﬁpgm
3 TAGESS
‘ ;N
_ ‘ ‘ R4596" 1 -
NOTE: 3.3V nust be SO if 5Vis S3 or S5 to To0R CA4595 A
ensure the drive is unpowered in S3/S5. M:lg@ ?33};68"”: T
BREEPBPHT PPIVE SO R4S95 T 5™ HAo38
RA597 oop PR EN Lssv L 1400K, | oop Pwr ss L]1e
100K 18w 1gt\’;u XM 704
leé o5 G 1 2 1SNS 0D P [ = o2
402
XWI503
SM[g
596 - X\Ng§05
SSMBNL5EEARE 1 2 1SNS _ODD N o - e
M
s5[G7 shz
20 ey ODD_PWR EN L
2 s PP5V_SW CDD
'NE_ W DITH=0. 6nm
gw DTH=0. 4mm
90!:&_'%;)?0%% PLACEMENT_NOTE=PLACE CA4520 CLOSE TO MCP79
CRI T| PV}F}‘S PLACEMENT_NOTE=PLACE C4521 NEXT TO C4520
m4nzSATAODDR2DUFP 112 C4521 SATA QDD _R2D_C P (o
0. 01UF || 10%16V CERM 402
J4500 2 (V( (1. SATA COD_ReD_E_N 1|2 CA520 SATA_CDD R2D_C Ny s+
CRI TI CAL 54727 Q164 0. 01UF || 10%16V CERM 402
1 2 PLACEMENT_NOTE=PI ace FL4520 cl ose to J4500
T [0 Ta <25 SATA_ ODD_R2D P
77559 % 5 % 9 59 ¥, PP3V3_S0 = 5|5 ole <2 SATA_ODD_R2D N
53 49 47 46 45 43 41 37 35 g% 7 8 g
o[ 0 oo o SATA ODD D2R C N
R4590! 15 o2 _» SATA ODD D2R C P PLACEMENT_NOTE=PLACE C4526 CLOSE TO J4500 90-F&—|4l\'/§?0%l\/A
33K 13 14 PLACEMENT_NOTE=PLACE C4525 NEXT TO C4526 DLP11S
2% 5 e ThER L
LY o CA5261 (|2 . . SATA ODD D2R UF_N 4 (Y Y 9RUH “ALsaTA 0DD D2R N oy 10 7
422 i 0. 01UF |l 10%16v CERM 402 -
51650616 - CA5251 |12 ., SATA ODD D2R UF P LYY Y L2 SATA CDD D2R P iy uo s
s @ SMC_CDD DETECT 0. 01UF || 10%16V CERM 402
I ndi cates disc presence PLACEMENT_NOTE=PI| ace FL4525 cl ose to J4500
1C4501 1C4502
L4502 = Qs A UF == Qs UF pLACEMENT_NOTE=PLACE C4501 CLGSE TO J4501 SATA HDD Po r t
FERR- 220- O-HM 2 M CRI TI CAL 2 g"" PLACEMENT NOTE=PLACE C4502 CLOSE TO J4501
PP1V5 SO A 1 h PP1V5 SO HDD FLT MRHQEN BHZE8 ﬁ L4500 XW1500
= - | . 6mm
1 C4503 ooz NERECR-W BTHES: §mm VaTAG%ESW - 4mm FERR- 70- OHW+ 4A 45
UF « PP5V_SO_HDD FLT 1YY Y L2 PP5V_ SO _HDD R e 15d 2 PP5V_SO
(9) 0603 m
é‘!\ﬁ PLACEMENT_NOTE=PLACE L4500 CLOSE TO J4501 gﬂ_‘#% wk‘%&5w B:H:E8 PLACEMENT_NOTE=P| ace C4510 cl ose to MCP79 X\MSOI‘ o X\MSOZ
PLACEMENT_NOTE=PLACE C4503 CLOSE TO J4501 90- DLP1IS MA PLACEMENT_NOTE=PI ace 4511 next to (4510 iy M
=  « SATA_HDD _R2D_P 3 (Y Y Y L4 <2 SATA_HDD R2D UF_P C45101 SATA_HDD_R2D_C P (750 77 -
. SATA HDD R2D N - 0.01UF !l 10%16V CERM 402 - | SNS HDD P
2 AL 2 SATA_HDD_R2D _UF_N 451112 SATA_HDD R2D C N s 7 I SNS HDD N [ = o2

PLACEMENT_NOTE=PIl ace FL4501 cl ose to J4501

0. 01UF | \ 10%16V CERM 402

20 P Bm

67 68

SATA Connectors

SYNC_MASTER=K19_M.B

SYNC_DATE=03/ 23/ 2009

NOTI CE OF PROPRI ETARY PROPERTY

PLE CO\/KE’T INC. THE POSSE!

PROPERT: AP
AGREES TO THE FOLLOW
| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

NOT TO REPRODUCE OR COPY | T

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

THE | NFCRNATI ON CONTAI NED HEREI N IS THE PR%RI ETARY

- o - =« SATA_HDD_D2R C oM
- o I o SATA HDD D2R C C45151 |2 « SATA HDD D2R UF N 4 L3 SATA_HDD D2R N ——
+ 16 0. 01UF || 10%16V CERM 402 [ — ”
o e 0 20— SMBUS SMC MEMT_SCL . il CA5161 2 = SATA_HDD D2R UE_P LYY L2 SATA _HDD D2R P —
o1 43 40 25 SMBUS_SMC_MGMI_SDA - . 0. OLUF || 10%16V CERM 402
o> 9 + . PLACEMENT_NOTE=PLACE FL4502 CLOSE TO J4501
© PLACEMENT_NOTE=Pl ace C4515 next to CA4516
R4532 N | R RX OUT R453l PLACEMENT_NOTE=P| ace C4516 cl ose to J4501
62 51 40 41 39 30 37 29,07 ¢ PPSV_S3 2SN s PP5V_S3_ IR R ; “ s SYS LED ANODE, R 2 1 SYS LED ANCDE ., !
Yo Yot 0w
W E 1 4532 s £m531 P
%% 3501 0, 0010F
2 oV 516S0687 2 SV

@ APPLE | NC.

SI ZE DRAW NG NUMBER REV.
D 051- 7903
SCALE SHT oF
NONE 37 83
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Port Power Sw tch Left USB Port A

CRI TI CAL CRI T6I c():%L
TP%(%%& FERR- 220- OHM 2. 5A
6255 51 49 41 30 37 2057 5 _PPSV_S3 2 i amN' PP5V S3 RTUSB A ILIM . 1LY PP5V_S3 RTUSB A F
MSOP 0603 — .
oromwme PMSLP S4 L o USB_EXTA_CC L & ocre MOE# £k WBFHEB. 3787 5i PSR BHHES: 378 b
~ 3 lem cur2| 6 PP5\ NESSW_DFTTFI":USB Byl LI.M 1 2 e
5 * °/
o USB_EXTB OC L 4 C;,\IQ VN RECR- W BTEES: 378 m \/’T 906&,&@0% F-RT.THW7-4
USB_PWR_EN @D TPAD N RRLLS j}
il 9 CRI TI CAL CRI TI CAL = USB2_EXTA_ MUXED (Y Y Y 3. USB2| LT1_N 1
1 1
e S C46951 |1cAB96 CABLT | |1cA616 S 2
S % 10UF —— =L T00UF I0UF 1 - TOooUF » USB2_EXTA MUXED P 1 (Y Y Y 2, USB2|LT1 P 3
6.2Y 2 2 " 620% 0%, 6 39%7 0%, ;
&5 565 X gz écé\( TANT X 2 écé\(- TANT
6 CASE- B2- SM 6 CASE- B2- SM J o 3 4
’ O/ Q O < 4
— J: 6|VBUS 2327 p! 8 ji
7 1%
514- 0606
D4600
RCLAMP0502
SLP1210N6 1
CRI TI CAL =
CEI4TI %L Ve can add protection to 5V if we want, but |eaving NC for now
FERR- 220- OHM 2. 5A
1 m\ 2 PP5V S3 RTUSB B E Pl ace L4600 and L4605 at connector pin
0603 — : '
1 04615 VOLTAGE=5V 7Em"n
DIUF
f )
TI CAL
USB/ SMC Debug Muix f I4edt"
g F- RTé TH MD7-4
SMC_DEBUG_YES Cgﬂ’\é i@ %
o0 207 €0 PP3VA2_G3H o GNAL_NEDEL-USE_ M 90- QEi AT0MA 4
SMC_DEBUG _YES 1RA650 0 10 ey USB_EXTB_N 4 (Y Y %=l 3 |USB LT2_N 2
04659 1 J 10K w| USB LT2_P 3
b ip (o> USB_EXT LYY YLz | :
sMe 2 e 24°2L¥v 7510 usB B P J
42 a1 a0 RX_L 4 S Ime v+ 1 7
Aza]aog SMC TX L 4M U4AB50 v-12 2833 8;
PI 3USB102ZLE eveus 2 32 °
70 19y USB_EXTA_P 7 lor TGN
0 15 ¢m USB_EXTA_N 6l CRITICAL 1%
L 8 e SeL| 10 USB_DEBUGPRT_EN L 0
G\D SEL=0 Choose SMC = RCLDA4’\./S(}5%2
p SEL=1 Choose USB B SLP1210N6
CRI Tl CAL Ext ernal USB Connectors
SMC DEBUG NO = = SYNC_MASTER=K19_M.B SYNC_DATE=02/ 05/ 2009
"R4651 NOTI CE OF PROPRI ETARY PROPERTY
1 2 L ef t USB PO r t B THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
SMC_DEBUG_NO AgES TO THEPEBFLWRET INC." THE POSSESSCR
Wi RAG52 T o WA NTA N THE. DOBVENT 1N GoN CERGE
1 2 Il NOT TO REPRODUCE OR COPY I T
50 11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
[V
20. SI'ZE | DRAW NG NUVBER REV.
D 051- 7903 A
<) APPLE | NC. T — =
NONE 38 83
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| R SUPPORT

6259 51 49 41 30 57 20 5 3 5 PPEV._S3

J104801
gz”LUF
2 JoK.
Jo5 oERM
I
VT
B U4800
CY70633:(')\‘3- LQXC
79 1B USB IR P 12\p1. 0/ D+ Po.o["
° m@—DFFFERENﬂTL;PN_FgUSBZZFR_BMPL D PO.18
— = — = IR VREF_FI U¥ER 2/ vReG INTO/ PO. 2[5
_16|p1. 3/ SSEL INT1/PO. 3[4
1 C4803 _171p1. 4/ scLK I NT2/ PO. 4[3 R41§90
TUR _18/p1. 5/ SMos TI co/ PO. 5|2 IR RX_ QUT_RC 1 2 1R RX QUT e or
18% _191p1. 6/ SM SO Tiow/Po. 6L 5%
2 555 4 R AL Voot
o H 1 C4804
1 _10| P/ N 33850633 /OOlUF
- _20] 8%
21 |NC 2 M
22
23]
24 =
Bl THRY- vss

Front Fl ex Support
SYNC_MASTER=K19_M.B SYNC_DATE=02/ 05/ 2009
NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREIN | S THE PROPRI ETARY
PROPERTY OF APPLE COMPUTER, | NC. THE POSSESSOR
AGREES TO THE FOLLOW NG

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

SI ZE DRAW NG NUMBER REV.
D 051- 7903 A
<) APPLE | NC. T — =
NONE 39 83
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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.

o _PP3V3_S5_AVREF_SMC

45 43 42 41 30 20 31,707 o PP3VA2_G3H
C4902
22UF
]
u4900 & PLACEMENT_NOTE=PI ace C4907 cl ose to U4900 pin F1
@ qom—IP_SMC_EXCARD _PWR _EN <« B12 [P10 H8S2117 P60l _L13 o SMC_ PM &_EN [T ¢ 8 62 67 -
1 qom TP_SMC RSTGATE L <« Al3 P11 LGA- HF P61 KI2 o o NC SMC Vel
o7 06 65 04 62 2 [Ty ALL_SYS_PVWRGD _» A2 |P12 (1 OF 3) P62l K11 o o NG =
o7 TRy RSVMRST_ PVWRGD s B13 P13 oMT P63|_J12 > NC c4907 i
NCx—@— D11 [P14 P64l K13 o SMC_ADAPTER _EN [T 20 32 35 a1 P I =T R 0. 47UF
20 o PM_RSMRST_L - C13 |P15 PES| 110 o NG 8T - 60
o @ | MWP_VR_ON - Cl2 |F16 Po6| 111 o SMC_PROCHOT_3_3_L s CERW iR 2 1
2 omPM_PVWRBTN L <« D10 [P17 P7| HIZ o SMC BIL BUTTON L moa s VCC VO AVREF R4909!| |'RA901
« o TP_ESTARLDO EN T Proj M0 o eE oy PLACEMENT NOTE=Pl ace R4999 close to U4900 pins N14, N5 BePY msnc i M:ll%% %%IZEV
x—a—FELL | - 44 - i LGA- HF
NG D12 P22 P2l 110 o TP_SMC_GPU | SENSE ¢y PLACEMENT_NOTE=Pl ace C4920 cl ose to U4900 pins N14, N15 abs, Z%QL
Nor e F11 P23 P73l N1 o TP_SMC_GPU VSENSE iy w 3 *3 o SMC MDL
« _TP_SMC P24 « FE13 |P2a Pral N2 o SMC_DCI N_| SENSE o o T N KEC VDE a2
NCx_e  E12 |P25 P75 M3 o SMC PBUS VSENSE onpmy SMC RESET L | o rest i
s a1 _SMC BMON MUX_ SEL < F13 P26 P76/ _NI13 o SMC_BATT_| SENSE a5 SMC XTAL a3 IxTAL
NCx—a——FE10 P27 P77 112 o TP_SMC CPU_HI _| SENSI n . _SMC_EXTAL 2 lexTaL | Es o SME NM am -
76 42 19¢E LPC AD<0> <« A9 [P30 P8O A7 g SMC WAKE SCI _L oo =
78 42 15¢BY LPC AD<1> «—p ¥ P31 P81l _B6 > NC
78 42 18 LPC AD<2> 8 |p32 P82l C7 g PM_CLKRUN_L oo 18 42
42 suggryLPC_AD<3> .« s 57 P33 Peal 05 o LPC PVWRDWN L o ETRST| H8 o TS L aqm -
70 42 10 [y LPC_FRAME L > 28 |p34 Pe4l 26 o SMC TX L O 3 40 41 42 AVsS| L9 | 1 1
2+ Ty SMC_LRESET_L o8 |P3s Pos| Bs o SMC_RX_L pee= AN L vss— R4902  ['R4998 ['R4903
7 2 [Ty LPC CLK33M SMC » D7 |P36 P86 SMBUS _SMC_MGMT_SCL 25 37 43 81 2 ew ow 2 ew
42 10 LPC SERI D6 |P37 Pool 14 o SMC ONOEE L P fa E g 8 X\MSgOO ZQ/E-ZLF ZQ/E-ZLF ZQ/E-ZLF
NCx— D4 (P40 POl GB o SMC_BC ACKK O 4159 60 2 5h 1
 TP_SNC P4l - A5 |Pa1 Po2l 2 o SMC_BS ALRT_L am -
o1 43 57 2sggry SVBUS_SMC MGMI_SDA((C) o o B2 P42 PO3| Gl o PM SLP_S3_L W] o 205236 7 = i
s oo SM5_PWRDN -« AL |Pa3 Poal HA o PM SLP_S4 L (] © 20 9 40 41 67 =
NCx—e 2 |pas POS| G4 o PM SLP_S4 L amswwoas  NOTE: P94 and P95 are shorted, P95 could be spare. G\D SMC AVSS
NCx e B2 |Pas Pos|_F4 o PM_CLK32K_SUSCLK 2 70 R BYSS w1 ae
@20 @omSMC | G THROTTLE L < Cl P46 PO7| Fl o 5 (OC) SMBUS SMC O_SO_SDA (pry 4 4 51 a1
s oo} SMC_SYS KBDLED - 3 |pa7
42 140 50 qoom}—SMC TX_ L <« @ |P50
42 a1 40 3 [TRY SMC_RX L - F3 |ps1
o1 o1 a0 5@y SMBUS SMC 0_SO_SCL(Q0) o E4 |ps2
U4900
( DEBUG_SW 1) 2 _SMC_PAO > N3 |PAO H8S2117 PEO|_K1 - SMC_CASE_OPEN g
( DEBUG_SW 2) o _SMC_PAL -> NL_|PAL LGA- HF PE1[ J3 - SMC_TCK a4 42
20 ¢oom—PM_SYSRST_L (O0) < MB_|PA2 (2 OF 3) PE2| K2 - SMC_TDI am e
s (T} USB_DEBUGPRT_EN L (OC) ¢ M |PA3 oMT PE3|_J1 > SMC_TDO o 1 a2
27 26 2o, NMEM EVENT_L N2 |PA4 PE4|_ K4 -— SMC_TMS O 42
a _SMC_PA5 (O0) «—» L1 |PAS PFO|_K5 > < NC
S9CB SYS ONEW RE (O0) o K3 |PA6
2 oom_PM_BATLOW L (o) L2 |par PRI - SMC_SYS_LED o
PF2| MB - SMC LI D ] 42 48 50
NCx— B8 |PBO PF3L L5 o < NC
20 oM SMC_RUNTI ME_SCI _L - <9 |pB1 PF4|_MB NC
+r o [y SMC_ODD_DETECT - B |pe2 PrS| N4 - SMC_MCP_SAFE_MODE o o0
o _TP_SMC PBBSee helow) A10_|PB3 PF6|_L4 > < NC
-y SMC_EXCARD_CP > Cl0 |pB4 PF7|_ M4 > < NC
NCX < Bl PBS pcol M8
“ EXCARD L > EEm— . . .
o 2% GFXCAO\/EgT:ENP L > iﬁ z:j PGL -— SMS_INT_L @ NOTE: SMS Interrupt can be active high or |ow, renanme net accordingly.
R 18 —- PG| K SMBUS_SMC_BSA_SDA 6 43 59 60 81 If SMB interrupt is not used, pull up to SMC rail.
7 oo} SMC_FAN 0_CTL - Gll |pco PG3|_K7 « (OC) SMBUS_SMC BSA_ SCL GBS © 43 59 60 51
PWeen TP_SMC FAN 1_CTL - Gl3 |pCl PGA|_Ki SMBUS_SMC A S3_SDA 6 29 43 49 81
« ¢oom NC SMC FAN 2_CTL - F12 |pC2 PGE|_N6 <«—(OC) SMBUS SMC A S3_SCL (B © 29 43 49 01
« o NC _SMC FAN 3_CTL - H13 |pC3 PGB|_MZ «— (OC) SMBUS_SMC B_SO_SDA CBD 4 46 o1
o IR SMC_FAN O0_TACH > Gl0 |Pc4 PG7|_L6 s (OC) SMBUS SMC B_SO_SCL B @ 16 51
o TP_SMC FAN 1 _TACH > Gl2 |pcs prol E2 R SMC PROCHOT "
o O NC _SMC FAN 2_TACH - Hll |pcs - jiesig
NC _SMC_FAN_3_TACH g 313 PHL|_F2 > SMC_THRMIRI P oD
o [ - = Pro|_J2 - SMC_PH2 N
s [T SM5_X _AXI S > MLO |PDO PH3| A4 > TP_ALS GAIN oo
s0 TR SM5_Y_AXI S -> N9 _|PDL PH4| B3 «— < NC
0 —SMB_Z_AXI S > K10 |PD2 PH5| 4 > NC
o TP_SMC GPU_1V8_| SENSE > L8 |PD3 S'\/C
w o [my SMC_MCP_CORE_I SENSE e |pos
45 41 TR SMC_MCP_DDR | SENSE > N8 |PD5 SYNC_MASTER=T18_M.B SYNC_DATE=02/ 05/ 2009
2 a1 SMC_MCP_VSENSE > K9 _|PD6
O SMC_CPU_FSB_I SENSE g L7 Jpor NOTI GE OF PROPRI ETARY PROPERTY
THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERTY OF APPLE COWPUTER, | NC. THE POSSESSOR
AGREES TO THE FOLLOW NG
SNC PBS | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
o . 11 NOT TO REPRODUCE OR COPY I T
SMC | G THROTTLE_L for MG systens. 111 NOT TO REVEAL OR PUBLI SH | N WHOLE OR PART
Ot herwi se, TP/ NC okay (was | SENSE_CAL_EN)
- - ST ZE | DRAW NG NUVBER REV.
D 051- 7903 A
@ APPLE | NC. e = =
NONE 40 83
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SMC Reset "Button" / Brownout Detect SMC Al i ases SMC FSB to 3.3V Level Shifting
ese u (0] (0] ou ec
60 59 41 40 [T SMC_BC_ACKK — I‘SKKE_‘BKSFTRUE—W BC_ACOK 40 41 59 60 82,73,71,69 63 67 66 61 58 57 pp3\/3 S0
43 42 140 30 34 21 20 7 o _PP3VA2 G3H R R
o858 1 0110 _SMC_NMCP_VSENSE __ SMC_MCP_VSENSE P
VAKE_BASE=TRUE — o 'R5061 'R5060
ORI TI CAL 1R5000 wnw SMC CPU FSB ISENSE  — SMC CPU FSB I SENSE [ o 1 }/?Svlv( %%,2
1K a0 SMC MCP CORE I SENSE . SMC_MCP_CORE | SENSE w0 o as 16w
Us000 5%16}9/ WAKE_BASE=TRUE = oD , 02" 2 o
NGPROZLSN z%iL wnw SVMC MOP DDR I SENSE  — SMC MCP_DDR | SENSE [ 0 1 4 SM: PROCHOT 3 3 1 o 0
SMC_MANUAL_RST_L s|cp outjz SMC RESET L o ooy 22 “ 0 pe-aaestroe— 1 —-SENSE — TP_SMC_CPU_HI_I SENSE o, <o o CPU_PROCHOT_BUF
NCx_4|NC NE o TP SMC GPU 1V8_ | SENSE — TP_SMC GPU 1VB_I SENSE gm0 s 6
'R5001 50011 D w0 TP SNC_GPU | SENSE __ TP_SMC GPU | SENSE o n o | poeo
3 0 OLUF 1 C5000 NAKE BASE=TRUE = ieeing - DVB53DOWV
?fm}é’ c%g%;* — %@}%UF a0 JP_SNC_GPU VSENSE — TP_SMC GPU VSENSE [ o S— R5062 sle ‘ = Sor- 563
603 ol 2 M |
’Sl LK_PART=SMC_RST 402 w20 20wy SMC | G THROTTLE L = SMCIGTHROTTLE L gy con o111 ncmmy CPU_PROCHOT L, 137,3K2 oy PROCHOT_L_R 5/ %ggow :%
& ‘ = 5% SOT- 563
PLACEMENT_NOTE=PI ace R5001 on BOTTOM side | 4 40 [y SMC_BNVON_ MUX_SEL _ SMC_BMVON MUX_SEL o ¥ ?g‘év 4 s
= 032 }23 MAKE BASE= TRUE oo 6o 40 059 1
wr a2 100 5020 2120, o PPBVA2_G3H SSMENLSIERRE | o, o BN e = SVBLNTL o bhégg’\‘lf’FEAPE
o2 aBieR0d s ol a
1 1
5 1t R5096
SN74LVC1G02 5% s =
«» - SMC_TPAD RST_L L 553-5 4 w0 SMC_MCP_SAFE MODE 1,2, 2 MCP_SPKR » s 92
SMC_TPAD_RST o Qg iourd SMC PROCHOT
10 4 a0 [y SMC_ONOFF_L = b il am
3 PLACEMENT_NOTE=Pl ace next to U5000 (shares C5000) 05 -
75130 o PM_THRMIRI P_L
= Unused Pi ns 3o, 5059
_ MBN15FEAPE
w0 my TP_SMC_FAN_1_CTL — P SVE FAN 1 CTL o bs%
SMC AVREF Suppl y o JE NS EANI TACH TP SV EANLTACH  ryn
CRI Tl CAL o a0 NC SMC FAN 2_CTL — NC SMC_FAN 2_CTL w0 a1 ]S g5
m> — VAKE BASE=TRUE NO TEST=TRUE SMC THRMIRI P
VR5020 aw NG SMC FEAN 2 TACH — NC SMC FAN 2_TACH oD <Tm <@
12 a1 a0 g0 oz z0,7 5, PP3VA2_G3H REF3333 PP3V3 S5 AVREF _SMC . VAKE_BASESTRUE ™ L TEST=TRUE — =
6368514801 - R
ST SRS 7 womp NOSMEEANZCTL NG SN EAN 3 CTL o SMVC PUl | - UDS
a0 £ 05026 o N SN AN 3 TACH  _ NCTSME FAN 3 TAGH g P
’ — QP 1UF - h 1542 a1 10 30 s g1 307 o PP3VA2_GBH
> ogM o rmy_TP_ALS_GAIN — JPALS GAIN w0 a R5091 100K
¢ =
1 $5020 | C5025 * ++ w . TP_ESTARLDO_EN — TP ESTARLDO EN o oAl RE09Z 100K+ VV\ 2 5% T rewwe-TF a0
T, 8% pe e o o (> TP_SMC EXCARD PVR EN — TP SMC EXCARD PWR EN ..., © ovC PR R5072 10K 3 2 v T TeW W T a02
2 'Szmst xgga 2 VAKE_BASE=TRUE 5% 17 I6W NMF- LF 402
1 1 oy TP_SMC RSTGATE_L — AP SMC RSTGATE L o a R5070
3 1o s 10 _SMC_ONOFF_L 10K 1 2
GN\D Sl\jC AVSS 0 41 20 TR TP_SMC P24 — NIEEEAI\/SEéFRZLé a0 a1 40 SMC LI D R5071 100K 1 > 5:/0 17 16W NF- LF 402
PART NAVBER | BREENOVBERT| BOM TV QN | REF DES | COWVENTS: TAGES0 e m o oy TP_SMC_P41 — TP SMC P4l w0a 2 a0 SMC_TX_L R5073 10K 1 2 o% ITTOWWTFA02
— NMAKE_BASE=TRUE SMC RX L R5074 100K 1 2 5% 1/ 16W M- LF 402
353S1381| 35351912 ALL Intersil ISL60002-33 a1 w0 [y 1P_SMC_PB3 — TP_SMC PB3 w0 a a2 a0 3 5% 17 I6W M- LF 402
— NMAKE_BASE=TRUE
@ o SMC TMB 528;5 10K 1 2 TTeW W TF 07
! " 10K 2 5% i
[hbug POV\BI’ But tons :z :: 2% %go R5079 10K i 5> 5% 17 T6W MF-TF 402
2 50 _SMC_TCK R5080 10K 1 2 5% I/I6WM-LF402
SMC_ONOFF_L [T 40 41 40 o SMC BIL BUTTON L R5081 10K 1 5 5% 17 I6W MF-LF 402
014t |'R50 6059 a1 20 _SMC_BC_ACOK R5087 470K 1 2 S% ITTEWM-LF 402
R5014 R5015 o SMBINT L R5093 10K 1 5 5% 17I6W M- LF 402
W 27 w0 _SMC_GEX_OVERTEMP_L R5094 10K 1 2 5% TTTEWWTF 402
18? é/%—le‘év o _SMC EXCARD OC L R5095 10K 1 5 5% 1716W M- LF 402
Gb 2 3 - - 5% 17 16W M- LF 402
SI LK_PART=PWR_BTN SI LK_PART=PWR_BTN SMC Crystal Circuit
PLACEMENT_NOTEs : 7k s s s 5 PPGVE SO
- . R5010 %010 55°48° 47746745 43 41’37
— Place R5014 on TOP side o 15pF
Pl ace R5015 on BOTTOM si de o SMC XTAL 1 2 SMC XTAL_R L2 SMC_PAS R5089 10K 1 2
L ° 5% 17 T6W MF- LF 402
il i
System (Sl eep) LED Circuit RITs 1 Il-d
20, QOMHYZ ) SMC Pul | - downs
5X3.2-SM
2
4999 99,97 2901 ¢ _PPSV_S3 C5011 w SMC BS ALRT_L R5076 100K 1 2
SME_EXTAL 1978 s = SMC_ADAPTER_EN RE085 10K 1 /s S o iz
w0 : 10K g -
R5031'| |'R5030 N1 o -SNC_CASE_OPEN AN 2 o5 Tew v T 70z
5385 220 G = . _SMC_EXCARD_CP R5088 10K 1, ,, 2
_16¥V %}El\é\/ 5% 1/ 16W M- LF 402
abb,[ ] 462 mwmas PMSLP S4 L R5090 100K 1 2
SYS LED ILIM o a a0 55 205 _PM SLP_S4 L — T 5% 17 16W VF- LF 402
SYS LED L_VDIV
R5032*
1@1@ o 5| s 5030 SMC Support
D B E
402, L DVB54DOUV SYNC_MASTER=( K19_M_B) SYNC_DATE=( 11/ 25/ 2008)
SOT- 563
SYS_LED L ZEH { NOTI CE OF PROPRI ETARY PROPERTY
B @ PRGPENTY O ASPI EBHUPUTER TG T POSSESEoR.
Q AGREES TO THE FOLLOW NG .
S G C | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
1 2 3 Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
— SI'ZE | DRAW NG NUVBER REV.
w0 oy SMC_SYS_LED _ SYS LED ANCDE qopy o D 051- 7903 A
@ APPLE | NC. SOAE =T o3
NONE 41 83
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L PC+SPI

Connect or

CRI TI CAL
L
55909- 0374
M ST- SM
i3 52 41 40 5824 21 20 7 o _PP3VA2_G3H a1 32
o0 67 65 4 6100 47 a7 6 PPBY_SO ‘
7 %o 1 o2 LPG CLK33M LPCPLUS _(rms
o 10 19cpry_LPC_AD<0> sl ol LPC_AD<2> B 10 40 70
1o 10 15 cBry_LPC_AD<1> oo ° LPC_AD<3> o 50 0
. SPI_ALT_MoSI Y ECIDAGET: SPI ROM USE_M.B [ 0 «
 con_SPI_ALT_M SO DU ¥ SPI_ALT CLK am
70 40 10 oy LPC_FRAMVE_L DYEEEID SPI_ALT CS L Pommp
w0 15 oo PM_CLKRUN L <l 150 ol LPC_SERI RQ Pomign
1 oy SMC_TNVB DT T LPC_PWRDWN L e o
-+ [y DEBUG RESET_L o195 520 SMC_TDI oD © -
w10 g SMC_TDO <2t o2 SMC_TCK [ «© =
+o [rmy_SMC_TRST_L DUFE Y] SMC_RESET_L D ©
w0 om_SMC_NDL <l 250 o126 SMC_NM D
- SMC TX L DU SMC_RX_L [ 5 o &
Al ternate SPI ROM Support =[5 ofe0 LECPLUS PO om -
By g
45 42 41 10 35 24 21 20 7 « PP3VA2_G3H
R el s PEo VS5 g PEAES LPCPLUS
’ 1C5114 516S0573
R5190" o UF =
10K LPCPLUS 2 Y,
%, o 402
Wi
b5, vee
1oz 20 SPI_CLK_R 1 lys RS SPI_ALT _CLK e
(a0 o
o = 0 my_SPI_NOBI_R 2y 5110 M4 SPI_ALT_MOSI o -
PI 3USB1022L E
o+ 7 SPI _CLK_MUX 2w
R5191! . Gk o
10K CRITICAL P SPI _MOSI_MUX oD = =
M:-lgr\év 10 |sEL OE* 8
402,
GN\ND
(]
SEL HI GH OUTPUTS TO D (ON BOARD ROV) .
SEL LOW OUTPUTS TO M ( FRANKCARD ROV) s
it - —PP3VA2 G3H LPCPLUS
15124
“TUR
LPCPLUS p %
- o= SPI_ALT_M SO am =
R5140"
100K 7 42 20 qoom—SPl _M SO 1 v+ M 5~ Pul | -up on debug card
%12\26 7 2 oy 921 _CSO_R L 2. 5120 ™4 SPI_ALT_CS_L foymy
265 Pl 3USB102ZLE
TQFN b+l 7 SPI_M SO MJUX (142 s
D |6
CRI TI CAL
2 20 By SPI ROM USE_M.B — % SP’\I/ABE\/IB%JS%RUI\Q_B 10 |sgL - OE* |8 SPL_WLB CS L oy =
o R5144'|  PPSV3_S5 o/ prsopiosmiate it
20K
LPCPLUS_NOT L 1B
R5146 L 402,
1 M(:Nz
51{3}4\/ PLACEMENT_NOTE=PLACE NEXT TO U1400
o5
LP
BT
o a2 SPI_CLK_MUX 1 2 SPI_CLK_R 20 42 78
P! «% - am
G RREAT
o = o SPI_MOSI_MUX 1 A 2 SPI_MOSI_R (a0 a2 s
LP 10)
LIS
o 0 SPI_M SO MUX 1 2 SPI _M SO 2042 7
m™ N/SEQ e
[Ty
402

LPC+SPI

Debug Connect or

SYNC_MASTER=K19_M.B

SYNC_DATE=02/ 05/ 2009
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MCP79 SNMBUS " 0" CONNECTI ONS SMC "0" SMBus Connecti ons SMC "A" SMBus Connecti ons

NOTE: SMC RMT bus remmi ns powered and may be active in S3 state
I8N NGS ?’s PP3V3_S0

38,253,281 % 18 % 92 ?75 PP3V3_S0
53°48°47248 48%3 %1}

BBgnnnas 65 50 45 43 30 20 25 20 7 « PP3V3_S3
MCP79 R5200 |'R5201[ SO- DI MM " A" SMC R5250 |'R5251[ MCP Te SMC R5270" |'R5271[  TRACKPAD
U1400 5 R J3100 4900 o 5/"15 EMC1403-5: US535 4900 % £ J5800
( MASTER) =, bE % BY | (Wite: OxAO Read: OxAl) ( MASTER) = 13 % BY | (Wite: 0x98 Read: 0x99) ( MASTER) =, bE % BY | (Wite: 0x90 Read: 0x91)
202, ,402 " 202, 2 202, ,402
o205 3 SVBUS MOP 0 CLK — SMBUS MCP_0_CLK 5 115 12y SMBUS SMC 0_SO_SCL 24 SMBUS SMC 0 SO_SCL — SMBUS SMC 0_SO_SCL 444 w1055 SVBUS SMC A S3 SCL_ SWBUS SMC A S3_SCl — SMBUS_SMG A S3_SCL .
e v SNBUS MOP- O DATA __ SMBUS MCP_O_DATA 402 o s 42 4o SMBUS_SMG_0_S0_SDA %35 . SVBUS SNC 0_S0_sl __ SMBUS SMC 0_SO_SDA . s .. SVMBUS SMC A S3_SDA__ SNBUS SMC A S3_S — SMBUS_SMC A S3_SDA ;.
7% ~NMAKE_BASE=TRUE — 37 — 51 81 81 a9 — WMAKE_BASE=T — 81
/| a 2
SO DI MM " B Sensor ADCs ALS
J3200 Us5930 33401
(Wite: OxA2 Read: O0xA3) (Wite: 0x10 Read: 0x11) (Wite: 0x52 Read: 0x53)
— SMBUS MCP_0_CLK - — SMBUS_SMC 0_SO_SCL 44 — SMBUS SMC A S3_SCL ;.
2= =1 2C SODIMVB SDA ., — SMBUS SMC 0_SO_SDA 4« — SMBUS_SMG A S3_SDA .

MCP79 SMBUS " 1" CONNECTI ONS SMC "Battery A" SMBus Connections SMC "B" SMBus Connecti ons

BBBRESES 8T, PP3V3_SO
FRRLBPPIT, PPV SO 1z ot 0 0 2o 5, PP3VA2 GBH oo
SMC R5260'| |'R5261 CPU Te
1 1 1 1
MCP79 R5230"| |'R5231 M key SMC R5280') |'R5281| BATTERY & BI L 04900 4IRS ST ENC1403-5: 5815
U1400 " 5% % ow U6860 U4900 Ll 196 o J6950 & J6955 ( MASTER) vEsEE %2 }9’ (Wite: 0x98 Read: 0x99)
( MASTER/ SLAVE) N{:.bp Q/E-LF (WRI TE: 0X72 READ: 0X73) ( MASTER) N{:.bp it (See Tabl e) 2
402, | 402 402o|  |2402 o1 40 43 10 SMBUS_SMC B_SO_SCL 2.4 % svBUS SMC B s0_sdll SMBUS SMC B SO_SCL 4 43 4
25010 35 SNBUS MOP 1 CLK — SMBUS MCP_1 OK 4.0 1 43, SMBUS_SMC BSA SCL —  SWBUS SMC BSA SCL —  SMBUS_SMG BSA SCL .. 1o 5 0 SVBUS_SMC_B_SO_SDA %11 SI\/BUESESNC B S0_SD SVBUS SMC B_SO_SDA . .
sy SNBUS MOP 1 DATA _ SMBUS_MCP_1_DATA ..« o 1 g9 3, SMBUS_SMC BSA SDA _ SMBUS SMC BSA SDA __ SMBUS_SMC BSA SDA ., ., VAKE_BASE=TRUE
3 SRS M = B4 8% VLSRR e = % ]
| ‘ L | ‘ L
LP8543 &Bkl t) Battery Charger
U9700 ( DEFAULT) Bat t er 1SL6258A - U7000
(Wite: Ox58 Read: 0x59) a ery (Wite: 0x12 Read: 0x13)
o Battery Manager - (Wite: 0x16 Read: 0x17) o
= SMBUS MP 1 QLK 729 Battery LED Driver - (Wite: 0Ox36 Read: 0x37) = SMBUS SMC BSA SCL oy
— SMBUS MCP_1 DATA 3435 Battery Tenp - (Wite: 0x90 Read: 0x91) — SMBUS SMC BSA SDA ;.9 a3,
L L

SMC " Managenent” SMBus Connecti ons

The bus fornmerly known as “"Battery B"
68 50 a8 43 30 20 25 20 7 5 PP3V3_S3

SMC R5290'| |'R5291 Vr ef DACs
4. 7K 4. 7K
4900 5% s U2900
( MASTER) LYY 1pW (Wite: 0x98 Read: 0x99)
402, 2402
s 1007 32 SMBUS_SMC MGMI_SCL 2§ | SMBUS SMC MGMT_SCL __ SMBUS SMC MGMI_SCL . 4 w0
WE BASE=TRUE" — 43 B1
12 1007 3z SMBUS_SMC_ MGMI_SDA iaz SNBUS_SMC_MGMI_Spjy _ SMBUS SMC MGMI_SDA . 5 .
| ‘ L

Mar gi n Cont r ol
u2901
(Wite: 0x30 Read: 0x31)

— SMBUS_SMC MGMT_SCL

_ SMBUS SMC MGMI_SDA . 5 .
L

a0

HDD Margin Cirl.

J4501
(Wite: OxXX Read: 0xXX)

— SMBUS SMC MGMI_SCL

_ SMBUS SMC MGMI_SDA 4 5 .

a0

K19i SMBus Connecti ons

SYNC_MASTER=WFERRY_K19I SYNC_DATE=12/ 12/ 2008
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CPU Vol tage Sense / Filter
6111 10 7 6 _PPVCORE SO CPU ::“55309 F§5§$K9
1 2 CPUVSENSE I N iON 2 o SMC CPU VSENSE oo
PLACEMENT_NOTE=PI ace near U1000 center o
VE-LF + C5309
02 0. 22UF
20%
, 5.3V
X5R
202
Place RC close to SMC
MCP Vol t age Sense / Filter
64 22 21 7 6 _PPVCORE SO MCP ::“55359 F§5§3SK9
1 2 MCPVSENSE IN I 2 o SMC MCP VSENSE @ w0 @
PLACEMENT_NOTE=Pl ace near U1400 center e
VE- LF + C5359
02 0. 22UF
20%
, 5.3V
X5R
202
40 a1 a4 45
Place RC close to SMC

PBUS VOLTAGE SENSE ENABLE & FILTER

NTUDB127CXXG
SOT- 963
N INEL 6 PBUSVSENS_EN L
R5316"
PM SLP S3 L BUF 2 G H7 100K
o0 &7 [T s 1160
1o
Enabl es PBUS VSense 1 ! sz
divider when high. L 3 PPBUS G3HRS5 VSENSE
W N_LI N&_W DTH=0. 20
= M N-REGKCW BTHEG. 50
VoL FAGES T, 5 .
R5385
5 ke 27. 4K
2 — 1160
73 64 63 62 60 59 45 35 7 6 _PPBUS_G3H S et
4 402 , RTHEVENI N = 4573 OHWVS
P- CHANNEL SMC _PBUS VSENSE [oory “©
R5315"
100K f
b R5386 1 C5385
1160 5. 49K L 0. 22UF
ey O
02, 116w 20%
frases 2 52
PBUSVSENS EN L DIV 402 , 402
G\D SMC AVSS

40 41 a4 a5

Pl ace RC close to SMC

VOLTAGE SENSI NG

SYNC_MASTER=K24_M.B

SYNC_DATE=02/ 05/ 2009
NOTI CE OF PROPRI ETARY PROPERTY
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MCP MEM VDD Current Sense / Filter MCP VCore Current Sense Filter
el - PP3VS_S0 35?31@6
o MCPCORESO_I MON_ 1% SMC_MCP_CORE_| SENSE oy w0 o
C5400 1 s % e
0. Lub —— 16w 1C5472
i 402 _L g 22UF
oY U5400 PLACEMENT_NOTEs: T, gﬂg%
o frmy_PLV5_SO_KELVI N 1 s opasag Place ol ose to SMC | 402
4 P1V5_S0_SENSE_AMP (For R and Q) L GND_SMC_AVSS 46 41 44 45
o [rmy_P1V5_SO_SENSE I
R5410" |
a5 1 R54112
b5, = 5%
Vi
P1V5_S0_SENSE E b5,
LCS}4U§:4
2 %A%QSENFV- YAE —Fzgi{’
A\ 1 Pp1vs_So_SENSE B | -
v
3 R5417
P1V5_SO_SENSE C 1% 3%  SMC MCP DDR I SENSE o w0
1%
R5412! M pH 1 C5435
M:lé% PLACEMENT_NOTEs: T, xﬁga,
b5, Place close to SMC | 402
(For R and C L GND_SMC_AVSS 4o 41 44 45
MCP/ CPU 1. 05V AND CPU VCore Hi gh-Side Current Sense / Filter CPU VCore Load Side Current Sense / Filter
) £ PPVS_SO R
o L MvPe_I Mo 16 12K SMC_CPU_I SENSE oo <o
1%
1
Yotf RB480' 15470

73 64 63 62 60 59 44 35 7 6 _PPBUS_G3H
1C5417
T caL Y i L 9 1uF
c%554§§ o v = %@é PLACEMENT NOTEs: i
. M -_ y: X
0-,%% Pﬁfﬁqg 402 35é'3:,]-8 Place close to SMC “9%2 ik
0615/!:1 s2| | SNS CPUVTT_N 5N Sc70  our L6 CPWTT | QUT 1A IS SMC _CPU _FSB_| SENSE oy 0 4 (For Rs and O
N 1% GND_SMC_AVSS 46 41 a4 45
¢ =L ISNS CPWTT P 4l rerl 1 ELE C5436
o o 7 _PPBUS_CPU | MWP_I SNS “o PLACEMENT_NOTEs: T g‘j“fv
~ Pl ace close to SMC 85
(For R and ©C) L GND_SMC_AVSS ., 41 41 45
Battery (BMON) Current Sense, MJX & Filter DC-IN (AMON) Current Sense Filter
49 42 41 40 30 24 21 207 o PP3VA2_ G3H 35@138%
B ENG B ENG ’ o0 [T CHGR_AMON 1'10/ SMC_DCI N_| SENSE o o
PLACEMENT_NOTE=P| ace near sense resistor o | CE}‘E}:S Clgﬂlng 1 BMON ENG %’%61)5\'4/ 1C5487
Vs == Qo N o — - L9 o0UF
NOT! . —— 209
Char ger/ Load si de 5403 z ggg“" C%B" : NC7SBR T PenG %m : §8§/
SC70 ace close to
52 60 TRy CHGR CSO R P 5N SC70  ouT |6 BMON | NA QUT 1|81 SEL| 6 SMC_BMON_MUX_SEL O o 4 (For R and O GND _SMC_AVSS 10 a1 s 45
BVON_ENG
ooy CHOR CSO RN 41w g\ Fer 1 2o wds
Battery side G\D Blsésolg'
3 4 MON ouT -
NOTE: Monitoring current from B % A B AMUX . 1Y, SMC_BATT_| SENSE o, o
battery to PBUS (battery discharge) VER 1 BMON_ENG }§¥" 1 C5490
across R7008 BMON_PRCD 'R5423 402 _L 200 2UF -
= R5431 $OK™" PLACEMENT_NOTEs: T, ngv Current Sensing
16 402
o [y CHER_BMIN 2 t 2 2%'2“\4\/ f’::gfeRchzec; © SMC D SMC AVSS s SYNC_MASTER=WFERRY_K19I SYNC_DATE=12/ 16/ 2008
From char ger For engineering, stuff BMON_ENG 451)5}4\/ NOTI CE OF PROPRI ETARY PROPERTY
For production, stuff BMON_PROD — THE_| NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PLACEMENT_NOTE=PI ace R5431 next to U5413 PROPERTY CF APPLE COMPUTER " INC. THE POSSESSCR
= | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
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7 6 | 5 | 4

CPU T-D ode Thernmal Sensor

I NTERNAL DI CDE I N U5515 DETECTS CPU PROXI M TY TEMPERATURE

R §PPavs S0 RS515
’ ’ ’ 1 2 PP3V3_SO_CPUTHVENS R i
M N_LI NE_W GTH-0. 25 nm

5% M N_NEGK_W DTH-0. 25 nm

1U16W VO TAGES3. 3V X X D

Vios" 1 1 R5516 R5517

402 C5515

L oT1uF 10K 10K
U551 .2 118w Thew
fov
52 0@y CPU THERMD P ERIATS 2 v e Pt

SI GNAL_MODOL=EMPTY N 402 R )

211 2| pp1 THERM / ADDR|_ CPUTHVBNS THERM L
DETECT CPU DI E TEMPERATURE 0.%05252% 1 P
v 3] o ALERT* | 8 CPUTHVENS_ALERT_L
cerm
402 4 9
02 o B> CPU_THERVD_N DP2/ DN3 SMVDATA SMBUS_SMC B_SO_SDA B 0 w0
5| b2/ DP3 smeLk |10 SMBUS SMC B_SO_SCL (B 0 43 o1
GND  THRM_PAD
6 11
52 CPUTHVBNS D2 P -
3 ooL— L
e o - PLACEMENT NOTE: PLACE US515 NEAR CPU
1
DETECT FI N- STACK TEMPERATURE BCS 425538(%
SOT732-3

2

s2 CPUTHVENS D2 N

MCP T- D ode Thernal Sensor

I NTERNAL DI CDE | N U5535 DETECTS MCP PROXI M TY TEMPERATURE

20730750 0 a8, %1% §7_PPBV3_S0 R5535
53 49 47 46 45 43 41 37 35 27 47
) 2 _PP3V3 SO MCPTHMVBNS R
M N_LT NE_W GTH=0, 25 rm
5% M N_NECK_W DTH-0. 25 mm
vsw VOLTAGE=3. 3V N N
oS 1 1 5535 R5536 R5537
= 10K 10K
U5535 .8 116w Tiew
oV
02 20— NP THVDLCDE P , EMC1413 2 e LS i
SI GNAL_MODOL=ENPTY DFN 402 2 2
C5522 1 2| pp1 THERM/ Al v MCPTHVENS THERM L
0. 0022uF
DETECT MCP DI E TEMPERATURE 10— 3| DNI CRI TI CAL ALERT* |- 8 MCPTHVENS ALERT L
cERM
203 4 9 DA
02 20CEy_ MCP_THVDI ODE_N ‘ DP2/ D\3 SMDAT, SMBUS SMC 0 SO S B 0 45 51 01 B
5| one/ DP3 swoLk |10 | SMBUS SMC 0 SO scL B 0 wnn
GND THRM_PAD
oRITICAL 5 11
35590
78171- 0002
won NOSTUFF 2 MCPTHVENS D2 P .
O— SI GNAL_MODQL=ENPTY =
ECT HEAT- PI PE TEMPERATURE C5540 ¢ PLACEMENT NOTE: PLACE U5535 NEAR MCP
0. 0022uF
0V
NOSTUFREY, »
202
o2 | MCPTHVENS D2_N .

O“i

REPLACED 518S0521 W TH 518S0519

Ther mal Sensors
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60 67 65 6 o1 a0 42 373 s PPDV_S0
—

5272 1189 58 97 55 01 55, PP3V3 SO

AR X RSN —

CRI Tl CAL
RS 64670 1 78{’\?%?-8)“/'804
RE665 . o o
.SMC_FAN 0_TACH 147K EaN RT TACH 2|0 | TACH
%}é’ 20| MOTOR CONTROL
20 GN\D

NC_GO
R5661 .
100%5 660 518S0521
1 —
TK;D « FAN_RT_PWwV

N

—S

»SMC_FAN 0_CTL? =

Fan

SYNC_MASTER=K24_M.B SYNC_DATE=02/ 05/ 2009
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********************************************** KEYBOARD CONNECTOR

I I
IC PIN NAVE CURRENT R_SNS V_SNS PONER
| PSOC USB CONTRCOLLER | v : -
| | TMP102 V+ 10UA 2.55 KOHM 0.0255 VvV 0.255E-6 W J 57 13
| | 80UA 0.204 VvV 16.32E-6 W APN 518S0637
3v3 LDO VoD 60MA MAX 10 oM 0.6 V 36E-3 W ' NCX—O
| =
| USB | NTERFACES TO M.B TRACKPAD Pl CK BUTTONS ‘ vout 60MA MAX 0.2 OHM 0.012 V 0.72E-3 W N
SPI HOST TO 22 KEYBOARD SCANNER ‘ psoc voo avA (TYP) 15 am 0.012 v 96E-6 W oy PPeVe_S3
I | 14MA (VAX) 0.021 vV 294E-6 W
[ PP3V3 S3 PSCC 45 | L e ve keDL
| e e . | 18V BOOSTER VIN ANA (MAX) 4.7 GHM 0.0188 V 75.2E-6 W = 1 5 WS _KBD2
ERE I B - V& KBD3
: we PICKB L 6 66 0 o e | :::WSKBM o
s _BUTTON DI SABLE I WS_KBDS
| 46 _Z2 HOST I NTN - | ::: WS _KBD6 i
| 4 WS LEFT SHIFT KEY ot o T o e | 48 5. WB_KBD7
| 48 _WS_LEFT_OPTI ON_KEY | W5 KBD8
a6
2e)
I | WS_KBD9
a6
\ EHEREEEEREBEHE ! w2« U5 KBDIO
ONAMO~NNRDOSNO O KBD11 .
! RN =B RONDOUN, ! R5714 w0 o VB s
| 4 NNOOOO>>0000NN 42 | WS KBDL5 C 470 a8 s_\B_KBD12 .
| 45 W6 CONTROL KEY P2 3 000aa0caoo aaaoaonoa P22 W6 KBDL7 ¢ s “° 48 s_ W5 _KBD13
w6 Z2 KEY ACT L 4p2_1 P2_0|41 WS KBD16N.s | S WS KBDL4 o]
[ Ne__3pa_7 ORI TI CAL P4_6/40__ W KBDI5 C.s [ Mk oS KBDIS CAP B
| TP P4 5 1P4_5 us701 P4_4 39 W5 KBD14 4 45 | sW5 KBD16 NUM B
I a9 5 _Z2 DEBUGB 9P4_3 CY8C24794 P4_2{38 W6 KBDI3 ¢ 4 I w0 o W5 _KBD17 B
| 406 _Z2 RESET 8P4 1 MF P4 0|37 W5 KBD12 4 | V& KEDLS T
| 406 _PSOC_M SO 1p3”7 (SYM VER2) P37 6[36 WS KBDL1 © 40 | RSlZK15 W& KBDILO i
— - a6
| ws PSOCFE CS L 8P3_5 APN 33752083 P3_4[25 W6 KBDLO 4 | «o\B_KBDLEN . . 10 6B KBD20 ’
| 4 6 _PSOC MOSI IP3_3 . P3_2[34 W5 KBDO 4 ‘ o e Kool
| 49 6 _PSOC SCLK 19p3~1 P3_0|33 WS KBDB 4 M LF o o 5 _KBD22
w06 22 M SO 11p5 7 P5 6|32 WS KBD7 4 4 | R5710 Ve Kobas
_ _ a6
‘ we 22 CS L 12p5 5 P5_4[31 W5 KBDL 4 ‘ a1 40 o SMC ONOFF_L . 1AM 2 s W5_KBD ONOFF L ]
I 406 _Z2 MBI 13p5_ 3 P5 2|30 W8 KBD2 4 I o
14 p5 ~ol29 5% 42 a1 a9 33 24 21 20 5’6 PP3VA2_G3H ]
: 96 Z2 SALK P5.1 Coma ~ooaso P50 VI KBDB 5 45 I Wop R We_LEFT_SHI FT_KBD
! AP 8 THRWMY ‘ 1 C5710 ‘oz 10 sW6_LEFT_OPTI ON_KBD
I FranldaSEnaaaa PAD | 0. 10F s oV CONTROL_KBD
| STeTS RO o I[N O S B O N T® 20% — g
B R Rt IR R RN RN RN R R RN RN | 2 v
! = [ e NCx—:(O)
= PLACENENT_NDTE=NEAR 15713 X—31
| | | SOLATION CIRCU T FR o
| _TP PSOCC sCL | = WS KBD4 ¢ 45 | = FF14- 30A- R1L1B- B- 3H
| W5 KBD5 5 45 | c5725
W5 KBD6 0. 1UF
l o escc son o w e i ez SMC_MANUAL_RESET LOG C
| e NC | SSP_SDATA P1 0 ‘ p—— L — —
| SSP SDATA/ | 2C SDA ‘ PP3V3 S3 R 5 Terszosacenne E
| | 685048 4330 29 25 20 7 6 — A Sores 202 VS LEFT SHIET KEY 43 42 41 40 30,34 71 g0 7 o _PP3VA2 G3H
| s NC PSOC P1 3 72 OLKIN & o | 5725 > LEFT_ —KEY 4 1 C5758
| | w6 WS _LEFT_SH FT_KBD 1 0 1UF
16%
v
| | 3 2 X7R CERM
205
I I
| s [NC 1SSP SOLK P1 1 NC P7 7 ‘ s 1
I'SSP SCLK/ | 2C SCL
i w it
| | PP3V42_G3H 2|
43 42 41 40 38,38 21 20,7 6 | APN 31150406
I I
20%
| DI EFERENTI AL_PAI R-USB2_TPAD | 5 rSRILGAL v L CRITI CAL
| R527401 | 803020252076 PP3V3_S3 2 G 4 s W6 LEFT SHI FT_KBD N s S7aLve1GLo
76 10 USB TPAD P 1 2 USB TPAD R P WS_LEFT_OPTI ON_KEY A
! 5% PP3V3 S3 PSOC ‘ WI5_LEFT_CPTI ON_KBD 1 * o o 65 LEET CPTI ON KBD 3k us703 YO “
| 1716w " | a8 6 = = = a8 5 WS CONTRQy KBD 6 SMC TPAD RST L
NE-LF > TPAD_RST_|
| 05 | 5
I TO M.B CONNECTOR I
| R5702 | = L
I 78 10 USB_TPAD N 1734 2 e teADRN | 5727
i
| 5% | 0. 1F R5769 'R5770 'R5771
PP3V42_G&3H
| MeLr | 45 43 42 41 40 38 24 21 20 7 ¢ — 20|t 33K 33K 33K
6760 59 48 | S ew 5% 5%
D1 FFERENT! AL_PAI REUSE2_ TPAD 16w o
| I I TI CAL 20% ME-LF raow
10V 402 5 M-LF
| 5 TCrSrOBACEAPE v L 2 , 02 L
| 66 50 a5 43 30 29 25 20 7 6 _PP3V3_S3 2 soress 402
! | 4 W5_CONTROL_KEY
Y - _KEY
| | 1a o _W5_CONTROL_KED L], B 1
! [ 3 =
I U5701 CHI P DECOUPLI NG I Al t
ernate Parts
: PLACE C5701, C5702 & C5703 PLACE C5704, C5705 & C5706 I -
CLOSE TO U5701 VDD PIN 22 CLOSE TO U5701 VDD PI N 49 | PART NUMBER | ALTERNATE FOR| BOM OPTI ON REF DES COWENTS:
PART NUVBER
| | TPAD BUTTONS DI SABLE
I | 31150406 31150447 ALL NXP PART AS ALTERNATE
| R5704 |
| 1.5 _ PP3V3_S3 a5 BUTTON_DI SABLE PLACE THESE COVPONENTS CLOSE TO J5800
4 _PP3Y3 S3 PSOC o M LLNE WO ™ . 1 2 le 7 20 25 29 30 43 48 50 68
| ARG DT S0 o | TH' S ASSUMES THERE' S A PP3V42_G3H PULL UP ON M.B
1/ 16W
! 1 C5701 1 C5702 1 C5703 1 C5704 1C5705 |t C5706 "0:" !
| —— 4. 7UF 100PF —— 0. 1UF —— 100PF —— 0. 1UF 4. TUF | ®701
I T, 2% &% T, A Y T, 1 3% |
2 2 2 2 2 SSMBK15FV
| B e B B | 8 i s ol VELLSPRI NG 1
‘ I Kn SYNC_MASTER=K24_M.B SYNC_DATE=02/ 05/ 2009
‘ ‘ I M NOTI CE OF PROPRI ETARY PROPERTY
| | % THE TPAD BUTTONS W LL BE DI SABLE
| = | 116 Sz WHEN THE LID IS CLOSED gg&gg?@Tﬂme B_%gRHE::ﬁ:N #ﬁgg&gg&gw
| | o SMC_LID LID OPEN => SMC_LID_LC ~ 3.42V BREPERTY (F, APELE, SRRUTER, -

LID CLOSE => SMC_LID LC < 0. 50V | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
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BOOSTER +18. 5VDC FOR SENSORS

BOOSTER DESI GN CONSI DERATI ON:
- POAER CONSUMPTI ON

- DROCP LI NE REGULATI ON

- RIPPLE TO MEET ERS

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

APN 15250504 - R5812, R5813, C5818 MODI FI ED
53 51 49 41 39 38 37 29 8 7 6. PPSV_S3 CRITI CAL CRI TI CAL
%°65 & L5801 N
5. 3U 8700 D5802 R5806
0
o © et sw (VYN Bocsy_sw N ot womeagme PPIBVS_S3_SW . PP18V5 S3 | PD FLEX CONNECTOR
2. s%ig 0. somu VLF3010AT- SM HF M N_LI NE_W DTH-O. 50MM g M N_NECK_W DTH=0. [20MM s
& 0ILY 0. 20M1 M N_NEGK_W DTH=0. 20Mv BO520WBXG yaew
SW TCH_NCDE=TRUE APN 37150313 a0z
i
1 c5818 R5812 APN 516S0689
M Line woro sow|  PP5V._S3_BOOSTER [ posieS 1M
M N_NEGK_W DTH-0. 20M\1 — 19 o
pd M- LF
APN 35351401 ? , 402 35800
55560- 0228
VIN 1 810 o som ST
1 Us805 FB| 4 BOOST FB ——1UF 2 =
" rpssioas e Z2 CS L 4 3 Z2_KEY_ACT_L .
+ C5800 N 6 5 72_RESET
—L—0.10F 3 ! RL|5 72 BOOST EN 6031 48 622 DEBUG3 — 5 a8
J—F —po cT o 40 o 22 MBI 8 7 PSOC F CS L 44
2 CRITI CAL s 'R5813 w6 Z2_M SO 10 9 PICKB L ¢4
PLACEVENT_NOTE=NEAR J5800 g a ?Ml 5K 48 6Z2_SCLK 12 11 PSCC_M SO 4
THRYL ; . 40 6.22_BOOST_EN 14 13 PSOC MOSI 4 45
L LE
1 5816 d Eﬁiﬂ , 02 s 6.Z2 HOST | NTN 16 15 PSOC_SCLK ¢ .s
——0.1F 9 T NOIEL] S 17 SMBUS SMC A S3_SDA 4 26 40 43 61
2 o o 0 6.Z2_CLKIN 20 19 SVBUS_SMC_A_S3_SCL ¢ 50 40 43 o1
o cer _
. PP3V3 S3 DO A 22 21 o sow PPLBVS S3 4
3 oM 0. 20m4
R51%73
53 51 40 a1 39 30 57 29 0 7 1T O V=0 1 2 PPSV_S3_VR
%°6h &
1%
1/ 16W
M- LF
402 s PP3V3_S3_LDO
CRI TI CAL
| APN 35351364 o ©
g NS o2 " 3
DD G 1 C5838 1 C5854
S H
1C5853 VR5802 2 —— 0. 1UF —— 4. 7UF
—— 2. 2UF MNB2430RRE - T 10% T =
& e T e s o e [
603 @D
J
KB_BL
82 72 71 89 88 7 96 51 58, PP3V3_S0 68 67 65 64 61 47 a2 37_7 5 _PP5V SO CRI Tl CAL APN 51850691
FERLBELALy o L5850 5815 pin 1 ded
r n
10UH 0. 58A- 0. 350HM KB BL pinlisg ‘°“ e
Keyboard backlight, SMC will R5853" £ m 2 KBDLED SW %RégfgL on keyboard backlight flex
To detect Keyboard backlight. " 470K KB_BL 10985 SM M NCNEGW DTH-0. 25 M FF18- 4A- RL1AD- B- 3H
- ST NBUETRE s
tristate SMC_SYS_KBDLED: v I c5850 . SWTCH | RS
"ass 1 0 v s SMC_KDBLED_PRESENT_L 1
LOW = keyboard backl i ght present 2 19% 1 2
2 Lo
40501 3 3
Hl GH= keyboard backl i ght not present — 174@
SMC SYS KBDLED 6 |CTRL LEDLS . 6KBDLED _ANCDE
BOM OPTI O KEDLED, YES - & W VEELLSPRI NG 2
— H
ooN i
TURNED ON FOR BEST M.B F1G NO STUFF us5850 %ngls SYNC_MASTER=K24_M_B SYNC_DATE=02/ 25/ 2009
KB BL
R5853 ALWAYS PRESENT R5B541 R5852" LTt ow NOTI CE OF PROPRI ETARY PROPERTY
4. 7K 10K L
o 1/ 12\/%\/ 242 KBD BAC'(LI G_|T C@INECI m THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
ey ME-LF PROPERTY OF APPLE COMPUTER, | NC. THE POSSESSOR
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Anal og SMS

R5921 PULLS UP SM5_PWRDN TO TURN OFF SMs WHEN PI N IS NOT BEI NG DRI VEN BY SMC

e nmnnre PPIV3_S3 ’ i L Desired orientation when
1 1
< CSQU%2 C5L$J.?:26 pl aced on board top-side:
) : 7 3oL B
R59120]K VDD 2 %g 2 XoR
5% U5920 402 °03
Mﬁhb}gz AP344ALH = L .~
1 Fs vourx 12 SMB X _AXI S oD «© Front of system
50 40 SMV5_ PVWRDN s040 — SM5_PWRI 5 pp CRITI L L +X
o — WAKE_BASE=TRE | SVE SELFTESD |sr {Bvl10 sve Y AxIS oD «© +Z (up)
vouTz| 8 SM5 Z AXI S o O
15 |Res
NC _4 |Res
1R5922
10K $ %i i% $ Circle indicates pin 1 |ocation when placed
Y e 9l Nc 16 NC 1C5923 |1 C5924 |1(C5925 in correct orientation -
2402 G ——0,01UF - 0.010F ——0 01UF
~ 2 grvl 2 grvl 2 grvl
402 402 402

Sudden Motion Sensor (SMS)
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55 51 19 41 39 38 57 205 7 sPP5V_S3 55 51 19 41 39 38 57 205 7 sPP5V_S3
PLACEMENT_NOTE=PLACE NEAR (B450 PLACEVENT_NOTE=PLACE NEAR Q4590 2,01 sPPBV_ 8,63 ePPOV_
XW5010 XW5020 DEBUG _ADC DEBUG ADC DEBUG ADC | DEBUG ADC
M SM 1 C6000 16001 1C6002 16003
»PPSV WANE 1532 PP5V WAN F_XW 7o PP5V_SWODD 1 51 2 PP5Y_SWODD XW L rUr L T0uF L g TR 1= %_87%;:
DEBUG_ADC DEBUG_ADC 2 gM 2 8 \ 2 gM 2 8
b C 'R6020
58010 PLACEMENT_NOTE=PLACE RC NEAR U000 Y, PLACEMENT_NOTE=PLACE RC NEAR U6000 sl g
Y DEBUG_ADC %6 DEBUG_ADC
%gﬂév R6012 jé‘zdév R6022 = AVDD  DVDD -~ DEBUG ADC
2 226K 226K, U6000 RB001  Pracevent nore=pLAcE oLose TO Wio00
PPSY WAN E DIV 177002 ADC_CHO . PP5V_SWODD DIV 1 ADC CHI & L Te2309 9 T e s oA
DEBUG_ADC 1% DEBUG_ADC A « ADC_CHO 22 oo s Apo| 14 1 2 D 5 55 0
3 K RE2DY DEBUG ADC 1RE6021 REZDY DEBUG _ADC o ADC_CHI 23 |ora AD1| 15 5%
R601 0 106012 R60 105 106022 : — DEBUG_ADC 118w DEBUG_ADC
681K 681K o ADC_CH2 24 o bF
1% iooé?UF 1% o — ioo‘/UF D Llon conl 17 40 RE002  rLAcevent norE-PLAGE CLoSE TO L4900
2 e —ng;’ z?fg'z” 2 et v Y a6 ADC SG 172 SNBUS SMC 0 SO SCL s wn
wADC CHE  3las 5%
ss ADC CH6 4 |cHe VREF| 7 . M: i
1 L o ADC_CH? 5 lom i
B o REFCOMP|_8 ADC_REFCOVP
DIVIDER ~ 2/5 oM DEBUG ADC DEBUG ADC
DIVIDER ~ 2/5 | 2C ADDRESS: 0X10 / OX11 S ap—. THRM 1 C6004 ) 1 CGOU?Z_G
ADC RANGE: OV TO 4. 096V I o o e —_— %}%’)LUF %l%% o
LSB: 0.001V | N N 2 %§M —‘; %(S§ —‘; EWLF
53 5149 41 39 38 37 20 6 7 5 _PPDV_S3 . DEBUG ADC
%°6 & CEBUG ADC
1C6030 1 C@ou?:o
DEBUG_ADC " g@é} uF DEBUG_ADC " g@/’;
R6030 S5 R6050 202
v rmy_ | SNS_AIRPORT_P 1,208 2 5 | SNS Al RPORT_R P bC PLACEMENT_NOTE=PLACE RC NEAR U6000 v v | SNS_ODD_ P 1499, LISNSODRP bC PLACEI\/EIBI"FEEl\UgTiEI;LACE RC NEAR U000
18w OPA2330 - DEBUG_ADC %kll/‘ﬁ‘é” Pp2330 - R6054
Ve O al, DFN R26203K4 402 o 314 f o 226K
1 1 SNS Al RPORT | OUT 1245K; ADC_CHD - DEBUG ADC 1 JISNS_ODD | QUT 1 2 ADC _CH4
DEBUG ADC ) Ve 7 - = 2f_ Vv 1/ 8w DEBUG ADC
R6031 ooy . Wb 1 Ca032 ¢ RESSL e N 561X fobt 1 06052
w o rmy_ | SNS_AIRPORT_N 1,208 2w I SNS Al RPORT_R_N ° GAIN: 1239X SR o = w1 SNS_ODD_N 1 2 = 1SNS ODD RN : 2. 2UF
18w 2 )é(f)“ég, L 2 égé‘/
g DEBUG ADG e Yhor" DEBUG ADC -
L > DEBUG_ADC DE >
DEBRA3S .| UHREeEY|  Rep33 %025 1 55| R6053 L
C6032 = 280K 280K
1K i
L 301K 30 A70PE § 1 5
470PF Q L 2 S 2 KAy
Vo 16w AN 8> 15y 1% DEBUG_ADC
2 B 5, PEBUG_ADC W b2 s =
o2 2102 % PC6033 R 2 F5¥05053
A70PF 470PF
1 } LZ } L
. %
= 8% = 8%
DEBUG_ADC E) DEBUG_ADC E)
R6040 R§19260
womm_ 1 SNS 1v5_s3 PSP ., i1SNS 1vs_s3 R P 030 PLACEMENT_NOTE=PLACE RC NEAR U000 w2 v rry—_| SNS_HDD_ P 1 >  »I1SNS HDD R P PLACENEI;rEErthiiLACE RC NEAR U000
Us03¢ EBUS, A0 it R6064
402 226K
ISNS 1Vv5_s3_|ouT  1226K, ADC_CHB DEBLG ADC I SNS_HDD | OUT L3R 2 ADC_CHb
1% — l/g
1w DEBUG ADC R6061 Ty DEBUG ADC
o5 . 1
w o rmy_ | SNS_1V5_S3_N GAIN: 273X 402 1 6044 v oy | SNS_HDD N L3125 i sns HDD R N GAIN 845X o5 %OU(?:ZL
2 ;g“x, %/{:ff'fﬂ‘é" ’ 2‘%2‘/
5 202 402
DRI ALS || RRESRS | " Re0as G062 " Reges
C6042 * L C5062 RoO! 606 L
4705 4 1N LM 470@0/77 34 L 2
E 16
cgﬁ‘gﬁ 2 e L% "DEBUG_ADC ng\gﬁ 2 2%.2 b 114y DEBUG_ADC
° 2 6043 FobFC6063
A70PF 470pF
i g
< 8 < v
- RM
408" PLACEMENT_NOTE=PLACE NEAR D9701 403
PP5V_S3
o st as a0 50 3 2907 8 DEBUG ADC
1 06050 T SO Leoe 3380
g@o}UF vi 7200 PPVOUT_SO_LCDBKLT & &2 PPVOUT_SO_LCDBKLT_XW
2 GERv DEBUG_ADC
'R6080
o PLACENENT_NOTE=PLACE RC NEAR U000 M PLACEMENT_NOTE=PLACE RC NEAR U6000
1%
%6*50 = DEBUG_ADC %}E}é’ DEBUG_ADC
R6074 2402 R6082
w72y | SNS_LCDBKLT N o | NAZ10 e I SNS_LCDBKLT_| oUT 1248K; ADC_CH6 s
Lt e DEBUG ADC | 1w DEBUG ADC DEBUG SENSORS AND ADC
( )B 4 -
© oD LShSL N R GAI N 200X fio2 ' E:GZOU? SYNC_MASTER=K19_M.B SYNC_DATE=03/ 25/ 2009)
T 2 Geiv NOTI CE OF PROPRI ETARY PROPERTY
N
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P ERTY OF APPLE COMPUTER, | NC. THE POSSESSOR
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as g2 28 24 22 21 10 17 7 ¢ PP3V3_Sb
o374 S

NO STUFF
R6190'| R6100! 'R6101 1 w| CRI TI CAL
C6100
1%52 3. 325 84,3K 0. 1Léf; -
HRES RS S e iy U6100
4522 4522 2402 CERy
R6150 3208l T R6152

> SPL_CLK MX_ 1,9, 2 . SPI_CLK 8 soLk si/s ool gs SPI_MOSI 1,202 SPL_NOSI MUX (s

PLAcENEme;rIE:PLAcEBchsE Tc)Lusmo M:S_la/é}év W25L3é(;):|?f\r/2| -12G R6105 5_10/§¥\/ PLACEMENT_NOTE=PLACE CLOSE TO U6100

o mo—SPL_MB €S 40 ool sosalz  lssPl_MSOR 1,9, 2 402 spl_M SO MUX "

SPI_W L T wers Ace LY o>
SPI_HOLD L 7oL NO %Ufp 1 ;ggv PLAGENENT_NOTE=PLACE CLOSE TO 5100
an 10K 40
< %
1pw
2402
l\--- - -—"—-"-"">">>">">">"">"="="="~"="=~"=~"~-” ~” |
| MCP79 SPI Frequency Sel ect |
|
| Frequency SPI _MosI SPI _CLK :
: 31 Mz o 0 |
|
| 42 Mz 0 1 |
|
|

| 25 MHz 1 0 |
|
| 1 MHz 1 1 :
|

25MHz is selected with R5190 and R5191
Any of the 4 frequencies can be sel ected
with R6190, R6191, R5190 and R5191

SPI ROM
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AUDI O CODEC

CRI TI CAL APPLE P/ N 353S2355
FERRCS0 0
3 : PP5V_S3
0 2 177 0 oy PP1V8_S0 1YY Y L2 ‘ PP1V8 SO _AUDI O DI G e e
0402
" B [1ospyy MRS oW PP3Va_S0
4 7UF —— 0. 1UF
ég’é I, T ;gg N ‘ CRITICAL e PP4V(55ﬁ _AUDI O ANALOGry s =5
LI 1
402 402 062191 T Flficgzljf)éi706214l 10621 MORI\‘FNECK‘WDTI*: 18W
= igur — L}ﬂ% gy 0.1UE —— —— JOUF
) % 62181 | BHLHHE 2 165 % —— 0%,
55550 GND_AUDL O HP_AMP _py 2 0. 1UF L oE &R Zo5 V2 2%
53 6 PP4V5_AUDI O ANALOG 012- LLP % —— 2Q% L 402 6
66 61 58 57 PP3V3 SO CRI TI CALS CRI TI CAl o N g R i(% 2 2 i XT- POLY GN\ND_AUDI O HP_AMP
RERRBR pa s K19 E;&zpzl 11 0612029 I T 482 2012-LLp = oND AUD G c e
1 - . . CODEC ;54 56
'‘R6218 |3 627%0 8% T, Z—T 623y VBI AS _DAC| 29 |veias_pac
g, X
Do e e off umere Lawens RSO MNNE ey Arxeca
i/é— 424 ,402 CS4206_FN 41 |VHP_FILT- - = = = =
402 HPREE LLLNE | NECK_ AUD_HP_PORT_REF
NC TP_AUD GPIO O 2 |GPI CO/ DM C_SDAL LI NEQUT_L1+| 35 NC AUD LOL_P_L NC.
AUD_GPI O 1 12_GPI 01/ DM€ Qi LI NECUT_L1- 34 NC AUD LOL_N L NCs
NC TP_AUD GPI O 2 14 Pl o2 2L| NEOUT_R1+| 36 AUD LO1L P R o s
s (OOt} AUD GPI O 3 15 |GPI 38 LI NEQUT_R1-| 37 AUD LOL_N R o s
s [T AUD_SENSE_A 13 |SENSE_A LI NEOUT_L2+| 31 AUD L2 P L o s
Kiol CS4206_FLYP LI NEQUT L2-|_30 AUD L2 N L o s
1 21 FLYP LI NEOUT_R2+|_32 AUD L2 P R oo s
I:I.?OGK 9 FLYC LI NEOQUT_R2- | 33 AUD LO2_N R oo s
E%A)lﬁ'\év FLYN
,402 uU6201 M CBI AS|_16 AUD_CODEC M CBI AS gy 56
VL_HD CS4206ACNZC
1 CRITIcAL VoM 28 CS4206_VOOM
VL_IF
LI NEI N_L+| 21 AUD LI P L sa
7 20 ooy HDA_BI T_CLK 6 |BI TCLK LN G |22 AUD_LI _REF s
7 20 [y HDA_SYNC LI NEI N_R+|_23 AUD LI _P R s
R6211 \ 10 |sve
12 2 (oom_HDA_SDI NO 1,39 2 AU sD_R 8 lsoi M QN L+ 18 AUD M C I NP_L (e
51{3 5 |spo MCIN L-| 17 AUD M C I NN L am s
R LH ‘ X M O N R+ 19 AUD_M C_ I NP R & s
o HDA_SDOUT 40 11 gRESET MG N R-|_20 AUD M C I NN R oy
C DA RST L - <
7 AUD SPDI F_I N 47 |SPDIF_IN
o AUD SPDIE OUT CH P 48 lsPoF ouT VREF+_ADC|_27 CS4206_VREF_ADC NC
R6212 ‘ -
+ o AUD_SPDI F_QUT 1,39 > v c sal 4 TP_AUD DM C CLK NC
Mf{éw
b5 DGND THRM PAD AGND
™~ (2] [
S A CRI TI CAL CRI TI CAL
Co224%. .|CR225
l igﬁf" T, 29% 'R6213
g 2 2 16vV TANT 100K
= 0603- SM CASE- B2- SM oolsl\év
402"
s =1 s GND_AUDI O CODEC M NoERR-W BFHES: SMY
'OLTAGE=T'
CRI Tl CAL CRI TI CAL N LI NE WDTH=8. 18W
N DTH=0. 1
FER%—62220000—|MM RHV'ECE WBﬂ:Eg RW ue2 00 Vi AE(:J:(;Y‘%V NO-I_ES O\I COIC I / O
PP5V_S3 LYY L2 4vB REG IN 1lin R aurle PR4VE_AUDI O ANALOG DI FE_FSI NPUT= 2. 45VRMS
Sa 5145 4130 38 37 203 76 [TRD ) o ¢ 5 SE FSI NPUT= 1. 22VRVS
R6200 olaavs N DAC1 FSOUTPUT= 1. 34VRVS
BB S Y . PP3V3_SO 12 21K (AVS_REG EN | 3yshow 6202 CRITI CAL DAC2/ 3 FSQUTPUTDI FF= 2. 67VRMS
BERASRYEL Y ap N5 2 A 06203 DAC2/ 3 FSOUTPUTSE= 1. 34VRMB
hobF 1 C6200 CRI TI CALY t)|e2 1o
—L IUF 1C6201 5 18v
T, %83“ L TUF by W51
2 Xx5R T 19% X7R- CERM
w01 XWE200 |2 fo¢ 402
402-1
1 é—é 2 GND_AUDI O _CODEC =; = =
VOLTAGE=0V
1 0 2
5
g
XV%S%O:L M N LI NE W DTH=! 18W
=P N-NECK-W DTH= GND_AUDI O HP_AMP ., o =
'OLTAGE=0
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3X MONO SPEAKER AMPLI FI ERS ( SSM2315)
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1ST ORDER FC (SUB) =

120 HZ +/ - 30%
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AUDI O JACK 1 LO HP JACK, SPDI F TX
D AUD SPDIE_QUT o = M C CONNECTOR
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CODEC QUTPUT SI GNAL PATHS
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CRI TI CAL
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FROM ADAPTER
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" 3 CRITICAL  CRITI CAL 017303 58 40 a1 42 43 0
Q7060 Q7065
HAT1128R01 1 R7070* 'R7074
C7070
sa HAT1128R01 g 1uF 57. 6K M
= T il Thiew
2 2
E 8 U7070 s 402 4023 2
TL331 |t . CHGR AMON . o
PDCI N S5 | NRUSH SOT§3'5 cC R7075 cl anps CHGR_AMON when charger is
B tE mm . not powered to counter TL331 bias current.
Ma“%e—m 5V 8.9 1 : ab- | s SGATE POV1_VREF 3D 074
2 o VBNL5FEAPE
1 6D 074
R70872]K B . SSVBINL5FEAPE
N{:lé 21S G5
b5, AVON_CLANMP
1S " G|2
1 PP5V1_CHGR VDD,
NOSTUEE TO SYSTEM
(CHGR_AGATE) D7040 PPBUS_G3H o7 35 48 45 59 62 63 64 73
(CHGR DXLN) 1‘|§ 2 [
R7021
RrQ21 T8
‘ CRI TI CAL
5%, | TI L
1 C7020 Iy [ =CHRCGI RP 2R7020 B7040"
— 0 0470F 40 %gs% BAVP- 24V
1206.
2 M R7022 2 CHGR CSI _R N |
i3 42 a1 20 50 za g1 g0, o PP3VA2_G3H § ~1074 7T 0612-1 ]
5% PPDCI N S5 _FET. :
) SbF M RERERR-W BIFES: 3 T CRITICAL | CRITICAL
ACIN pin threshol d 40 VOLTAGE=18. 5V 1 1
is 3.2V, +- 50mV .|*C7030 C7031
.2y, C7022 1 1C7021 22UF 221F
Di vi der sets ACIN 0. 1%%@) p— ggg%u 2 &Y. TANT 2 fVy. TANT
threshold at 13.07V XSR 2 2 XSR CASE- D2- SM CASE- D2- SM
402 402 .
I nput i npedance of ~40K neets E
sparkitecture requirenents = = CRI Tl CAL
1
R7O10 s w00 gy SMBUS SMC BSA SCL ulsa  U7000 cqp[28 w CHGR CSI_P i 030 1C7032 |1 C7033 |1 C7034
1 1d% o1 50 43 10 gy SMBUS_SMC BSA SDA 10 |spa EN CeiN27_wu CHGR CSI_N 4 e %7,(0305,3,35 — g\/,F %gté/}f 28:/,901UF
"’{:;1552 VREF = 3.2V, < 300uA 4 |VREF % BGATE 6 R BoATE ! C70U:[;:5 M e : 85 1 z 8851 —F %65
'CHGR_ACI N N ehan @ paN2 o CHGRDAN j: {2 p— | L
®  poorl 25| CHGR BOOT 2 %35 s L7030 L
R7011* CHGR | cOWP 5 covp = ucatgl 24 | CHGR UGATE 123 4. 7UH10. 2A
9. 31K CHGR_VCOWP 7lvcoe OM T PHasg 23 | CHGR PHASE e L4 2 PPVBAT G3H CHCR REG
o -§ mm 254F- S
LR SR VIEG oG LeaTE[ 21 | CHGR LGATE i AR W BTS2 Forzser s T IRCREER VRS Moy 11 caL
205, o CHER gg EI 18 josoe (D) TRKL 23| _TP_CHGR TRKL BlpT=TRE S 1 C7040* 1C7041
LCHER CSO"‘Q 20V v AMON[ CHGR AMDN 1y 4s 0 / CRI TI CAL 22§L§§i: Qg OTF
32V/V Bl 15 CHGR _BMON s 2 2
T cros0 g v oo | CERAOL T ]\ Y03 e | o s [ ano
AU g 99 - oo DI DT=TRUE | M LFPAK- HF R7050 [ 055
2 1 =
o g o 15250542 3
90 FE Ay PEVRAT ol o R Jo
4 3 Y =l CONN <,
N Fos7 )t o T
0. 01yF —— = ¢ VOLTAGESTZ2. 6V
XW7 b —— i
Q00 - : C7055 1 e
1 2 Max Current = 8.5A L 1UF 402 <
1562 (L7030 1imit) = itéi'?z
f = 400 kHz 6058 1C7056
R7051
1,10 5 o ss CHGR CSO R P
%
5% R7052
okt 1,30 2 2 cHGR CSO R N 1
(CHGR CSO P) Y —
(CHGR CSO N) 1 _1%‘,4"
(PPVBAT_G3H CHGR R) 40
G707 crogo:| igrona UL 67028,
p— o (Y — ) ypu— p— )
g T T i
402 402- 402 2 D AG\I 402
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s 4s 7 _PPBUS_CPU | MWP_| SNS

These caps are for Q7100

These caps are for Q7102

CRI TI CAL CRI TI CAL]
PVI N S5 | MVP6_VI N LrGriL jCLZFlog o0
T MKW RIS 2 : — 58 . =
L12. C7196 2 1Y, rant 2 8% N
0. 1} Fﬂi L CASE- D2E- SM 603-1 CRI TI CAL
2
440375, PP5V_SO 485 1 %5611790
DPRSLPVR DPRSTP* PS| * Qperat i on - 5 : B
I WPEFM\I\&?D 0 1 1 2- Phase J 5
C7126: 4 u PPVCORE_SO_CPU
UE L 0 1 0 1- Phase ST s CE|7T1| 86L 671011
4(%_@1 2 1 0 1 1- Phase 0. 36UH 26A- 1. 05MOHM 44A NMAX CURRENT
382599 pp3va_so 1,30 2 PP3v3 so | MvPs_3Vv3 1 0 0 1- Phase
sHases VY, th N ,% TEQ: 35 S oETRE
le%\év ACE=3. 3V )
112,108 ¥ PP1VO5_S0 40 1 9771U§:5 . . E
33'%2"21%00%17 3o = % g
Cgll39 1 IR7197 5 6% D\ CRI TI CAL b
T 10K digs = » 101 3
o5 2 16w sl ol = F6795 1
282 240-2 L P — s D| RECTFET- MX =
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7 41139 OO} | MVP6_VI D<5> > %2 s | y71 00800220 e | MVPE_BOOT2 ' g 3{(** 1, o
| WP6_VI D<4> QLN VY N 632 263 =
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W @EW L —L ¢ 068UF 1010|§ . %;72;]_2%'4_ 2
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2 g"" 240-2&9’ 1 } } 2
I WP6_VO R % %30
M
(1L MV/P6_\WY CRI TI CAL
R7131
c7107: |'R7110 Crlz8:| 10KOHMV 5%
0.001UF L 2 6,81K F ooy 0603- LF
16 3 2
Cé%ﬂ 2%_2 25 CERM3BR
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Pl ace R7131 Between L7100, L7101 and CPU
R7122
s LMVPE_ VSEN P 1,9, 2 CPU_VCCSENSE_P (10 75
5%
W R7123
ssle | MVP6_VSEN N 402 1 CPU_VCCSENSE_N_ gy 10 75
NO STUFF 5%
Cr1211 C7133 1 C7132 M:-%
0. 221F —— Lgo/ - =0, 91uF 40
6
o _|LMP_VR ON I WP_VR ON R XW100 3;;{2 c; g
| M\WP6 CPU VCore Regul at or

o | MVP6_OCSET i N'CINE WDTH=0.25 MM M N NECK W DTH=0. 20 M4 (—
o | MVP6_VO MN_LLNE W DTH=0. 25 MM M N_NEGK W DTH=0. 20 M (—
o M N LI NE_WDTH=0. 25 MM M N NECK W DTHE0. 20 MM (—

| MWP6_ DROOP
| WP6_DFB

| MVP6_SOFT

| M\VP6_RBI AS
| WP6_VDI FF
| \WP6_FB2
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75 61
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IMVP6_BOOT2 M N IINE WDIHD 25 MM M N NECK WOTHE0 2 MM (—
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L g o | MVP6_VSUM2 M N LINE_WDTH=0. 25 MM M N _NECK W DTH=0.25 M (——
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CRI TI CAL P CRITI CAL
|1C7240 |1C7241 |1C7243 P5VP3V3_VREGH .|t C7280 |* C7F281 C72O§3F
A EE ig%? —L o7 9010F P5VP3V3_VREG3 2 ?SB?UF T %ﬁ% }z,,
2 2 .
BEE TN ow | 8851 o2 C7203 . 7205 5L TN |~ 885-1 2
1 P5VP3V3_VREF 2 %t%g, 1
= )( 2 )6(83 =
C7201 1
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5 C72001 15 T L
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53 51 40 41 50 30 57 205 7 s PPBV_S3 %o R 2 N F PP3V3_S5 074710, 32,20 38 52 38 38
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- 10%%@,:, 55 CRITI CAL (P5VS5_VO1) 24vaL v (P3V3S5_V02) = 8
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1 XW7 220 86. gk G 22085 3 Thow XYF260 )
= 16 2 1 'SM
= kb, e 1,60 N
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PRCRERR W BFHES 8 XWZ 200
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7K L 2 100K 649K
l)16 1/ 16W 9%
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R7221 1
10K R721%%
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68 63 28 27 26 7 5 _PPLVS_S3

V_S3 DDRREG V5FI LT

C7355 % 3507 & PPBUS_G3H

10UF

b

CRITICAL | CRITI CAL
C7330*, C7331'. C7332J;l C7333
22UF 22UF —- -

S

o o1 P_DDRREG PGOOD

PPOV75 SO DDRVTT

PLACEMENT_NOTE=PI ace next

M NERESR -V BHFES: ?7 in

VOLTAGE=0V

I SNS_1V5_S3_P .

CRI TI CAL
0 DDRREG VDDQSNS s Q7330 I SNS_1V5_S3_N 5102
- ( DDRREG_DRVH) = Sl 7110DN
o R7310Y | W Brs o S XW7 331
- - —4 SM SM
L6 jcow 8 }%@ R Tl %I_ et
10/S3  VITT Enable 4 405, %7113_8':5 1. OUH 13A-5. 6MOHM m@%ﬁ:ﬁﬁ‘tg:é MW - XVWS§3U
11 |ss VDDQ VTTREF Enabl e 22 DDRREG VBST 1|2 1YY Y L2 PPDDR_S3_REG R 1542 PP1VE_S3 6726 27 26 63 o)
13 [peoop vopQ Paocd  U7300 RERECR-W BFFES: §7™ 1L, PCVBO65T- SM Vout = 1.5V
21 DDRREG DRVH 5§ |1 c7340 15A max out put
‘ 10mMA nmax | oad i p— CATE_NODE=TRUE 6055 loRI TI CAL ==270UF (Q7335 limt)
DDRI f =4 kHz
Vout 24 IvTT —ZO—SWTQBE\%DJ:—:LI RUE ﬁqﬁ@féawlgﬁtg ?7mnnm DI DT=TRUE J :D} 335 2 2y 00
XW7360v0ut 19 DDRREG DRVL PRREC ] SITIO8DN | criTIcAL
o c7360 GATE_NCDE=TRUE N REE W BIHES 5 ™m
1 é—é 2 DDRREG VTTSNS 2 [vrTsns 16 DDREEG CS B =R - A7 s e
CRI Tl CAL 7 {NCO
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: T, 8% VITGND _ THRI
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Nekebk-VE BFHES: 1
Eﬂ Nghk&:WBﬂ:Eg: %7 n
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it
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5V_SO0_MCPREG VI N
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2
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20 oy MCP_VI D<2>
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Low
2402
R7500
1,390,  MePoorESsO I SP_H
1%
6
i
(MCPCORESO | SN)
1 1C7575
4R775(J)?<5 ——4/PF
2 5%

(IMCPCORESQ_| CQVP)
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7 16W NO'STUF
402 = 100K R94i32
DP_CA_DET 2 402, 3% VR VYV —
70 (OO} M:zltbgv 2o 11 o 6W M--LF 402
6 2 9INC NC|10
440 /5
i DP_ESD
2N7002EW X- L —
002N XS Bl.)2 opoca Dl L 0 = 8 = CRI TI CAL DP_ESD
5 o L 3 D9400 CRI Tl CAL
1 3 RCLAMPQ504F D9411
440 /5 SC70-6-1 RCLAMPO524P
B 2N7002 %S = = o SLP2510P8
DP_CA DET, Q 1
7l =3
DP to DVI/HDM
5 4
4 R94221 Cabl e Adapt er 2 D 5 GIN(C:) IN27
(CA) has 100k
Q440 nust have Drain to Gate | eakage of <500nA and Gate tp Source resistance of >5Mohm Nélgw pull-up to DP_PWR 3 4 g
4 2o 3
o a8 %0 1 PP3VS_ SO )
? R9445! 1
10K R941%4
iy e
4025 b5,
10 17 oo DP_HPD
6
4
ZWOOZ% b Q
SoT- 3 S}lc/2 DP_HPD L 0
1 3
441 o .
2N7002DW X G ) Di spl ayPort Connect or
s, ||c/5 DP_HPD Q A
A r SYNC_MASTER=K19_M.B SYNC_DATE=02/ 05/ 2009
4 RO423t| T souwee met el NOTI CE OF PROPRI ETARY PROPERTY
own HED | nput wit
10%&7 greater than or equal THE | NFCRNATI ON CONTAI NED HEREI N 1S THE PROPRI ETARY
M:_l }év PROPERT' APPLE COVPUTES I NC. THE POSSESSOR
452 to 100K (DPv1.1a) AGREES TO THE FOLLOW NG
2 | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
- Il NOT TO REPRODUCE OR COPY I T
- — 11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART

ST ZE | DRAW NG NUVBER REV.

D 051- 7903 A
@ APPLE | NC. e - =

NONE 71 83

8 7 6 5 4 3 | 2 1
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*L9701, D9701, C9796, C9797, C9799, C9712 AND C9713 SHOULD ALL BE PLACED NEAR EACHOTHER.
* PPVOUT_SO_LCDBKLT_SW SHOULD BE KEPT AS SHORT AS POSS| BLE.
* LVDS_| G_BKL_PWV SHOULD BE AWAY FROM BOOST Cl RCUI T

BKL_VLDO EN L

CRI Tl CAL
701
NT(?IB155C
SOT- 563- HF
6
PP5V_SO g7 57 42 47 19 61 64 65 67 6o
BKLT_EN 72
M N_LI NE_W DTH=0. 4 MM
M N_NECK_W DTH=0. 2 MV
VOLTAGE=5V IRO702
00
2402 CE'9T7' g‘_{'— CRI TI CAL
3:“%320 22UH 2. 5A Qg‘]gél
1272 _PPBUS SO LCDBKLT_PWR 1532 CRITI-CAL % PPVIhN BKl_B¥ Fé8 XE’NWH 2 PPBUNS S0 I_Tr% BKLT PWR SW 1 m 2 PPVOUT Sg LODEﬁ:IE‘gr oM
XWD72 1 o X722 LC9712 LC9713 PN ,3;2525(2_ o NG & RB160M 60G YRR BT 27
sm sm W o F 765 e 19796 |1C9799 1 C9797
M v —2%0PF -2 oUF —L 2 2UF
2 &t i Tz %g“/ T ig“il Tz ;g“gw
“ | % 2 2 2
16W % %{CERM 1570 1550
o= com | SNS_LCDBKLT_P - >
o 5 om_| SNS_LCDBKLT N = .
« BKL_VLDO =
S8 8058087, PP3V3_SO ,
R9716* g
100K 109714 109710 |1 Q9711 | &
13V OIUF - %LJF ? L UFo ]| QERTICAL
D T, 18 3% 1, 1% [vooio vibo i
402, 2 %§M 2 ng 2 xng
603-1 4 u9701
| LLP
-
T s § o
| F_SEL=1 FOR SMBUS &% 5 - 21 R?J%7
pYELY As D F 110-2, LED RETURN 1 oo e
402 20ar & aura[12 s BKL | SENL [ 0 1% M NERERR-W BFFES: 30"
L - M NERESR-WBFEES: B0 M2V
REITS = BKL_I F_SEL 3 F_sEL cur2[13 s BKL | SEN2 =NECR™ (200mm o TE
7050 43 20 SVBUS 1 3 0 1 2 T ToW W TF— 207 BKL_SCL 10sak MT qrsl14 o BKL_I SEN3 RO718
BKL_SDA Hisoa aure 16 o BKL_| SENA N LINE_W DTFE e AN2 LED RETURN_ 2 N LINE_W DTFE D o oo
1o s as 0 _SMBUS_MCP_IRBAIBY 0 1 2 eWNELr—07 LVDS BKL _PWMV RC 2o outs| 17 s BKL_| SEN5 M RERESRW BTFES: 30 ™ 1/T1F59N1% M RERESRW BTFES: 20"
5 = 402
TP_BKL_FAULT 7 18 , BKL_| SEN6
R9731 FAULT QuTé| R9719
122 _PPBUS SO_LCDBKLT PWR ‘ ‘ » BKLT_EN 4len ut7| 19 N 1102, LED RETURN 3
801K ? e — - - D
1 &y NO STUFF % M RHVECEW BFES: 30 1/T1F69N10/ M RHVECEW BFEES: 30
s 169723 R9715 I 2
THRM
¥ 1%2 3 5 85 'HY R?J %
2 %58 %éd@’ STerar g 110.2, LED_RETURN 4 e o
M NERERR-W BFFES: 30™n 1/11}:6%1% M NERERR-W BFFES: 30"
= = 402
R9721
R9304 110.2, LED RETURN 5 D ¢ o 7
s 7s 17 s [y LCD_BKLT_PWM 1 2 L WM NEREWBFHES 3™ AT M RERESR-W BFFES: 20"
b STUFF s
o 1C9704 XV\QSZlO R9722
R9704 SHOULD BE 47K | F RC FILTER | S USED 33PF BKL SGAD 1 2 110.2, LED RETURN 6 -
2 M NE 5 . NE_ D
g PLACE XWO700 CLOSE TO C9712 AND C9713 %T M N:klIECE7W B:H:ES 30 mm 1 9/‘/10/ M N:k‘IECE,W B:H:ES 30 mm
= — 402
LCD BACKLI GHT DRI VER
SYNC_MASTER=K19_M_B SYNC_DATE=02/ 10/ 2009
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON NOTI CE OF PROPRI ETARY PROPERTY
35352670 1 | C, LP8543, WHT LED BKLT, PROD 9701 CRI TI CAL THE_LNFORVAT| ON CONTAINED HERELN | S, THE PROPR! ETARY
ACREES o FHE FaLaANe T .
I TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SI ZE DRAW NG NUMBER REV.
D 051- 7903 A
@ APPLE | NC. T — =
NONE 72 83
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CRI Tl CAL
06
FDCB638APZ_SBVS001 PPBUS SO LCDBKLT FET
SSOT6- HF
F9800 ] MOSFET FDC638APZ
2mvP- 32V b
64 63 62 60 59 45 44 35 7 6 [Ty PPBUS G3H s 2 PPBUS SO_LCDBKLT_FUSED Al CHANNEL P- TYPE
MIN_LINE_W DTFEO. 4 T M N_LINE W DTFHO. 4 l é
Ve - Ve 'Ro808 1 o802 * RDS(CN) 43 nthm @. 5V
o LOADI NG 0.4 A (EDP)
s
5 2
PPBUS SO_LCDEKIT EN DIV

Q807
SSMBN15FEAPE
sorses
s PPBUS SO_LCDBKLT_PVR Fouis)
7317 8 [TN> LVDS BKL ON G M N_LI NE_W DTH=0. 4 mm 5
BKLT EN L M N NEGC W DTH-0. 25 1
VO TAGE- 12, 6V
Q807
SSMBN15FEAPE
sorses
2
20 TRy BKLT PLT RST L

LVDS BKL_ON
LCD BKLT PWV

8 17 73

817 72 74

MCP HAS | NTERNAL 10K PULL-UP FOR THESE SI GNALS

LCD Backl i ght

SYNC_MASTER=K24_M.B

Support

SYNC_DATE=03/ 16/ 2009
NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREIN | S THE PROPRI ETARY
PROPERTY OF APPLE COMPUTER, | NC. THE POSSESSOR
AGREES TO THE FOLLOAN NG
| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Nl

NOT TO REPRODUCE OR COPY | T
N

NOT TO REVEAL OR PUBLI SH I N WHOLE CR PART

ST ZE | DRAW NG NUVBER

= :
7

051- 7903
<) APPLE | NC. e — =
NONE 73
6 S 4

83

2 1
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BKLT_FS PLACEMENT_NOTE=PI ace near L9910

NO STUFF
CRI TI CAL
NO STUFF N_LI NE_W DTH= L9910 CRI Tl CAL
RO901 PLRREERGY BIFES: 36" 10U 2. 1A 991
- _PPVI N _BKL 110 2 PPVI N_BKL_U9900, 1YY Y L2 _, PPVOUT SO LCDBKLT SW_ 1 2 Pﬁ\(lo,L\‘JETWquHl_gchNﬁLT o 5100 72
5% BKLT_FS | HLP2020BZ11- SM BHHE BKLT FS | BKLT FS | BKLT FS RECK-W DTH=0" 375 "MV
Wl RTCAGeg1g i BRLTFS TR e RB1L60M 60 1 C9915 |1 C9916 |2 CI9917 Hibsesly
805 10U lRé)930 f = 600KkHz ——2. 2UF ——2 2UF 200PF
PLACENENT_NOTEs: P 19 = 2 W 2 B8 2 by
- = 805 Ly 1210 1210 1206
Pl ace near L9910 & pinl of UW9900 402 (PGND)
(C9910- C9911) LcoBkLT Wi
| MRS BTHES: 3 M . ) . h )
BKLT FS N WF: C9911 and C9917 not in ref schematic.
1C9911 PP2V5 SO LCDBKLT 20 | ypoy 4
0. 1UF swe| 3
i K
2 85 PP5V5_SO LCDBKLT 23 | voe2 vour| 24 NO ST2U]F_F NO S%UFF NO ST2UFF PLACEMENT_NOTES:
1 1 1 —_———————
BKLT_FS VAl TAGESS, 5V CNI?QI '?ITEJ;E %5—1':; 1 ?go%p L ?go%ps L ?go%FS Pl ace near U9900
900 1 1 C9901 BKLT_FS 19900 i T BR o 8%, o 8%, (C9921- C9926)
2208 gg./ﬂZUF A64s op = W (1 + Re/RD) LM 2 S 2 & 2 S
20V 267 = Vovp 1/ 16W
ol 2 [ 18 com e Vovp = 6 BV + - 0.55V WET | NG | NS | NSk,
ol 22 LCDBKLT OVP <Ra> 100PF —— 100PF —— 100PF —
58V 53V 3V
7372 17 0 iy LCD_BKLT _PWM 16 | pywm CERY cERy cERM R1909127
1 18 | yake | 7 BKL_MC CHL 149-2, LED RETURN 1 o 00 72
M NERESR-W BFFES: 30™n O Rl909128 M NERERR- WBHZE%T 5o, <0
6 | En el 8 BKL_MC CH ;s 1A LED RETURN 2 o oo 72
M FFEE& WB¥ES 30" S 11;@ Rl90919 M NERESR-W BHES: So"mn
MN Ifl(l:\EB\Alf IBTTE% 7 caw cB R9920 402 2 R'Eﬁp(\:l%E%UB?EIES 5, oo
] ) . mm
LCDBKLT | SET 15 || ser lgﬁl Eﬁb&ﬁ i 1102, 180 M|_ED RETURN 4
BKLT_FS 2w O N LT RE WDTRE M R9921 202 N_LTNE_W DTFE=] <A © 0 7
A1 M WNEWW DTH=8 gO mm 1/ 15“/‘;/ M N-NECK—W DTH=_8 gO mm
Rgg%?( o] 11 BKL i 2 | ED RETURN 5 e o 7
" o M NERERRS WBHZES 30" T R9922 MN-RELR-W BHIEB: 30"
1/16W o AW 10. 2
160 ol 12 BKL i 1 2 LED RETURN 6 a6 o 72
4022 M NERESR- WBHZES 30" ot M NEREER-W BFHHES: 30 ™
LCDBKLT_COMP_RC it
14
(B;‘E;LJ :F:-,S BKLB—&? . FaL| 14 LCDBKLT_FAI L Rgg\fgl
1 1 1
0. 0022UF 56PF —— g 606 THRM NO SRTQU?:Q% NOSTURE
88 sV ] /—— aa PAD 5% NONE
2 epu iy 2 wlolal ola] T Nave, X900
BRI ~ 402 , <Rb> SM
‘ D _LCDBKLT 1 2
| SET = 153mA / <Ri set> @I&;:'NEWB%S 5m
13.3 I nch Panel (9 LEDs per string)
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
11450298 1 RES, ML FI LM 1/ 16W 6. 65K, 1, 0402, SMD, LF R9910 ? LCD_13I NCH WF: Need 6.65K 0.1% resistor?
11450445 1 RES, ML FI LM 1/ 16W 226K, 1, 0402, SMD, LF R9916 ? LCD_13I NCH
Target: | SET = 23mA, OVP = 35V
Actual : | SET = 23mA, OVP = 35.2V
15.4 I nch Panel (10/11 LEDs per string)
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
11450298 1 RES, ML FI LM 1/ 16W 6. 65K, 1, 0402, SMD, LF R9910 ? LCD_151 NCH WF: Need 6.65K 0.1% resistor?
114S0438 1 RES, ML FI LM 1/ 16W 191K, 1, 0402, SMD, LF R9916 ? LCD_15I NCH
Target: |SET = 23mnA, OVP = 40V cD ; ; MC3
Actual : | SET = 23mA, OVP = 40.5V L Backlight Driver ( 4845)
. SYNC_MASTER=VEMURI _K191 SYNC_DATE=02/ 09/ 2009
17 I nch Panel (14 LEDs per string) T O O ProPR ETARY ProrERTY
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
114S0299 1 |RES MIL FILM 1/ 16W6. 81K 1, 0402, SMD, LF R9910 ? LCD 17INCH | We: Need 6.80K 0. 1% resi stor? ACREES o FHE ForLOA NG T | NG THE POSSESSR
11450428 1 RES, ML FI LM 1/ 16W 150K, 1, 0402, SMD, LF R9916 ? LCD_171 NCH |I| IZTM:'IOMRQPNRMTHE Dco?’\tl:EC:Tv I\NT e
Target: | SET = 22. 5mA, OvP = 50V 111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART
Actual : | SET = 22.47mA, OVP = 49.8V
SI ZE DRAW NG NUMBER REV.
D 051- 7903 A
@ APPLE | NC. T — =
NOE 74 83

6 5 4 3 | 2 1
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FSB (Front-Side Bus) Constraints CPU / FSB Net Properties

PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
FSB * = = = = = =
SB_50S 50_OHM SE 50_OHM SE 50_OHM SE 50_OHM_SE STANDARD STANDARD - Esr oATA. . £srsos Esr oATA ESB D L<15. . 0> o
FSB_DSTB_50S * =50_OHM SE|  =50_OHM SE =50_OHM SE =50_OHM SE =1:1_DIFFPAIR | =1:1_DI FFPAI R [>FESB_DATA_GROUPO ESB_50S ESB_DATA FSB DI NV_L<0> 6913
" [ FESB_DSTBO ESB_DSTB 50S | ESB DSTR FSB _DSTB_L_P<0> 6913
Q ESB_DSTBO ESB_DSTB 50S | FSB DSTB ESB _DSTB_L_N<0> 6913
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 o] D - - - - - -
o FSB D L<31..16>
N _ _ [ ESB_DATA_GROUP1 ESB 50S ESB_DATA D 6913
FSB_DATA 2x_DI ELECTRI C ? FSB_DATA TOP, BOTTOM| =4x_DI ELECTRI C ? o FoR DATA " Fem 208 Fen DATA FSE DINV L<1> o
FSB_DSTB * =3x_DI ELECTRI C ? FSB_DSTB TOP, BOTTOM| =5x_DI ELECTRI C ? _ > FSB DSTB1 ESB_DSTB 50S | ESB DSTRB FSB DSTB L_P<1> 6913
FSB_ADDR * =STANDARD ? FSB_ADDR TOP, BOTTOM| =3x_DI ELECTRI C ? g| |c>—eseosel ESB_DSTB_50S | ESB_DSTR FSB DSTB_L_N<1> °o
o
FSB_ADSTB * =2x_DI ELECTRI C ? FSB_ADSTB TOP, BOTTOM| =4x_DI ELECTRI C ? al = ESB_DATA_GROUP2 ESB_50S ESB_DATA FSB D L<47..32> oo
- = [ESB_DATA_GROUP2 ESB_50S ESB_DATA FSB DI NV_L<2> 5913
FSB_1X * =STANDARD ? FSB_1X TOP, BOTTOM| =3x_DI ELECTRI C ? é [ ESB _DSTB2 ESB_DSTB 50S | ESB DSTR FSB DSTB L_P<2> 6913
Al 4x/2x/1x FSB signals with inpedance requirenents are 50- ohm singl e- ended. al B2 ESB_DSTE? ESB_DSTB_50S 1 BSB DSTR ESB DSTB L N2> eow
FSB 4X signals / groups shown in signal table on right. ¢| |o—EsBparacaes ESB 505 ESB_DATA Egg BI I':'\</GE.<.34>18> s
Signals within each 4x group should be matched within 5 ps of strobe. - E:gi?ée aps anf_;gs = Fzsfim FSE DSTE L P<3s oo
DSTB# conpl ementary pairs should be matched within 1 ps of each other, all DSTB#s matched to +/- 300 ps. | — Pg— ESH_DSTE 5 ESH_DSTR ESE DSTB L N<3> eom
Spacing is 2x dielectric between DATA#, DINV# signals, with 3x dielectric spacing to the DSTB#s. | | EsBnsIE ESB_DSTB_50S | ESB_DSTR oo
DSTB# conpl enentary pairs are spaced normally and are NOT routed as differential pairs. o [ | CO—ESB_ADDR_GROUPO ESB 50S ESB_ADDR FSB_A L<16..3> 6913
FSB 2X signals / groups shown in signal table on right. NG| = Fiszg;R*DG?OPU F:B*‘r’gz ESB_ADDR Egg ;RE(SDTE«LLOS) s
Signals within each 2x group should be matched within 20 ps. ADTSB#s shoul d be matched +/- 300 ps. mS| B2 ESH_ADSTH ESAS ESB_ADSTE e
Spacing is 1x dielectric between ADDR#, REQ# signals, with 2x dielectric spacing to ADSTB#. v @ [ESB_ADDR GROPL ESB 50S ESB_ADDR FSB_A L<35..17> 6913
FSB 1X signals shown in signal table on right. | | D> FSBADSTEL ESB 50S ESB_ADSTB FSB_ADSTB_L<1> 6o 1s
Signals within each 1x group should be nmatched to CPU cl ock, +0/-1000 mils. [ | CO>—EsBax ESB 50S ESB_1X FSB_ADS_L 6913
Desi gn Gui de reconmmends each strobe/signal group is routed on the sane | ayer. 0l |2 FzszRngL ESB 505 ESB1X Egg—ggg—t o
Intel Design Guide recomends FSB signals be routed only on internal |ayers. —| |[Co—EsEBRElL ESB_50S ESB1X 1
) ) © >—ESB_1X ESB_50S ESB_1X FSB BNR L 013
NOTE: Intel Design Guide allows closer spacing if signal |engths can be shortened. g, > FSB1X ESB_50S ESB_1X FSB_BPRI _L 013
SOURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2 R ESR 508 ESR 1X o m T 012
SOURCE: Santa Rosa Platform DG Rev 1.5 (#22294), Sections 4.2 & 4.3 x| |ED—Eax ESA_505 ESA1X o
. . 5 [ESB_1X ESB_50S ESB 1X FSB_DRDY_ L 9 13
CPU Si gnal Constraints ol | = eseax Fsa_s0s ESE1x FSB_HIT L o
) O ESB_1X ESB_50S ESB 1X FSB_HI TM L 6913
PHYSI CAL_RULE_SET LAYER CA,&‘LEQ’YE%JTE M NIMUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP L | — ESB 1X ESB 50S ESB 1X FSB LOCK_L 6 913
CPU_50S E =50_OHM SE| =50_OHM SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD O ESBECRRST L ESB 508 ESB_1X FSB_CPURST_L 01213
— FsB 1X ESB_50S ESB_1X ESB RS L<2..0> 013
CPU_27P4S * =27P4_OHM SE| =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 7ML 7ML = | > —EsBx ESB 50S ESB_1X FSB_TRDY_L 013
NOTE: 7 mi| gap is for VCCSense pair, which Intel says to route with 7 m| spacing wthout specifying a target inpedance. [ CPU_ASYNC CPU_50S CPU_AGTL CPU_A20M L 513
S CPU_BSEL CcPU 508 CPU_AGTL CPU BSEL<2..0> 5o
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 > CPUFERR L CPU 50S CPU 8M | CPU FERR L 913
CPU_AGTL * =STANDARD ? CPU_AGTL TOP, BOTTOM| =2x_DI ELECTRI C ? [ CRULASINC CPU 508 CPUAGTL CPU_| GNNE_L o
— - [ CPUINTL CPU 50S CPU AGTL CPU INIT L 913
CPU_8M L * 8 ML ? [ CPUASYNC R CPU 50S CPU AGTL CPU_| NTR 913
NM
. > 5 [ CPUASYNC R CPU 50S CPU AGTL CcPU 913
CPU_ S ML [ CPU_PROCHOT_ L CPU 50S CPU AGTL CPU_PROCHOT L 9 13 41 61
CPU_GTLREF * 25 ML ? SR DG recomends at |least 25 nmils, >50 nmils preferred [ CPU_PURGD CcPU 508 CPU_AGTL CPU_PWRGD 012 13
Ppp— N —2-1 SPAC NG > [ CPUASYNC CPU 50S CPU AGTL CPU SM _L 913
= C = i [ CPU_ASYNC CPU 50S CPU AGTL CPU_STPCLK L 913
CPU_VCCSENSE * 25 ML ? S PMTHRMIRIP_L cPU 508 CPU 8M | PM THRMIRI P_L 013 41
Most CPU signals with inpedance requirements are 55-ohm singl e- ended. — ngfc':g;:i CPLS0S CPUAGIL '(::23 $LS’|E:§,PLL 01
Sone signals require 27.4-ohm singl e-ended i npedance. [ CBULEROMSE CPLS0S CPU_AGIL o
; [ CPU DPRSTP_L CPU 50S CPU AGTL CPU DPRSTP_L 9 13 61
SOURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2 [ CPUASYNC CPU_50S CPU_AGTL FSB_DPWR L 013
SOURCE: Santa Rosa Platform DG Rev 0.9 (#20517), Sections 4.4 & 5.8.2.4 [ MP_CPU_cOvP MCP_50S Mp EsB cave | MCP_BCLK_VM._COWP_VDD .,
. - —MP_cPy cove MP_50S Mcp_Esg_cawe | MCP_BCLK VML._COWP_GN\D _ ,,
MCP FSB COWP Signal Constraints e cru_cowe MCP_s0s vCp_Fsa_cawe | MCP_CPU_COMP_VCC .
PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP D NUD*CPU*COVP NDD*SOS NUD*FSB*COVP C'DU G\ID 13
MCP_50S E =50_OHM SE| =50_OHM SE =50_OHM SE =50_OHM_SE =STANDARD =STANDARD [DO—FSE QK CPU CLK _FSE 100D, QLK FSB FSB_CLK_OPU P o1
O FESB OK CPU CIK FSB 100D | CIK ESB FSB CLK CPU N 013
> FSBOKITP CIK FSB 100D | CIK ESB ESB CLK I TP_P 12 13
SPACI NG RULE_SET LAYER LINE-TO LI NE SPACING |  WEI GHT S ESBAKITP CLK_FSB 100D | O K_ESB FSB_CLK_ | TP_N 12 13
MCP_FSB_COWP * 8 ML 2 o EsB Ak mp CIK FSB 100D | CIK ESB FSB CLK MCP_P s
- - - > ESB QK MP CLK_FSB 100D | G K FSB FSB CLK MCP_N 13
SOURCE: MCP79 Interface DG (DG 03328-001_v01l), Section 2.2.4
. > CPUIERR L CPU 50S CPU | ERR L N
FSB C:I OCk Constraints [ PMDPRSIPVR CPU_50S CPU_AGTL PM DPRSLPVR 20 61
PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP D { See above‘ ch*SOS CPUiAGTL I M/P UDRSL PVR o
N _ : : : - - [ CPU GTLREF CPU 50S CPU GTLREE CPU_GTLREF 9 25
CLK_FSB_100D 100_0HM DI FF|  =100_OHM DI FF 100_OHM DI FF 100_OHM DI FF 100_OHM DI FF 100_OHM DI FF = euaaw Pl n0s Pl cop CPU_COVP<3> :
DS—Crucawe CPU 27PAS CcPU_COVP CPU_COWP<2> 0
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 > CPU COVP CPU 50S CPU COVP CPU_COWP<1> 9
CLK_FSB * =3x_DI ELECTRI C ? CLK_FSB TOP, BOTTOM| =4x_DI ELECTRI C ? o—ELme CRUL27P4S RLoave CPU_COVP<0> °
SOURCE: MCP79 Interface DG (DG 03328-001 v01), Section 2.2.5 o Xe1nl CPLS0S CPULTP XDP_TDI o2
- [ XDP_TDO CPU 50S CPU | TP XDP_TDO 1912
[ XDP_TMS CPU 50S CPU | TP XDP_TMS 012
S XDP_TCK CPU 50S CPU | TP XDP_TCK 012
[ XDP_TRST_L cPU 508 cPy | TP XDP_TRST_L 0 12
> XDP BPM L CPU 50S CPU | TP XDP_BPM L<4. . 0> 012
O XDP_BPM LS CPU_50S CcPU_L TP XDP_BPM L<5> o 12
> (ESB CPURST 1) |cpusos CPU TP XDP_CPURST_L 12
[ — CPU_50S CcPU 8M L CPU_VI D<6. . 0> s 10 T
= CPU_s0S celiam1i |1 MP6_VI D<6..0> CPU/ FSB Constraints
CPU_VCCSENSE P 10 61
= cuasEes o - CPU VOCSENSE N oo SYNC_MASTER=T18_M.B SYNC_DATE=02/ 05/ 2009
[ (CPU VCCSENSE) | cpy2zpas | cpy vocsense | | WP6_VSEN P o NOTI CE OF PROPRI ETARY PROPERTY
> (CPU VOCSENSE) | cpy 27pas cpy veesense | | WP6_VSEN N 61
- THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY

RS HE R BA o e e ROt
| TO MAI NTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART

ST ZE | DRAW NG NUVBER REV.

D 051- 7903 A
@ APPLE | NC. SCACE =T o3

NONE 75 83
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Menory Bus Constraints Menory Net Properties
PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
M 4 * =4 M _SE =4 M _SE =4 M _SE =4 M _SE =STANDARD =STANDARD
MEM 40S 0_OM.S 0_OM.S 0_OMS 0_OM.S S S > _MMA GK MEM 70D VoD | vEM K NEM A_CLK_P<S5. . 0> -
MEM_40S_VDD * =40_OHM _SE =40_OHM _SE =40_OHM _SE =40_OHM _SE =STANDARD =STANDARD O MEMA QK MEM 70D VDD | NEM QLK MEM A CLK N<5..0> 14 26
MEM_70D * =70_CHMDIFF | =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF O MEM A ONTL MEM 40S_VDD | NEM CTRL MEM A _CKE<3. . 0> 14 26
M A CS L<3..0>
N N _ _ _ _ _ O MEM A ONTL MEM 40S VDD | NEM CTRL VEI 14 26
VEM_70D_VDD 70_OHM DI FF 70_OHM DI FF 70_OHM DI FF 70_OHM DI FF 70_OHW DI FF 70_OHW DI FF NEM A CNTL NEM 405 vrD | vEM CTR MEM A_ODT<3. . 0> .
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VEI GHT O MEMA MEM_40S_VDD | NEM. MEM A _A=ld. . 0> e
i il o> MEMA QD MEM 40S VDD | MEM CVD MEM A _BA<2..0> 14 26
MEM_CLK2NEM * =4: 1_SPACI NG ? D> MMA QD MEM 40S VDD | NEM CMD MEM A RAS L 14 26
MEM_A_CMD MEM 40S_VDD | VEM CVD MEM A CAS L 14 26
. 2 2 o MEMA A40S_ A
MEM CTRL2CTRL 2: 1_SPACING ’ O—MEMA D MEM 40S VDD | NEM CMD MEM A VE L 14 26
* = 5
MEM CTRL2VEM 2. 5:1_SPACI NG ’ O MEM A_DQ BYTEQ MEM 40S MEM DATA MEM A _DQ<7..0> 14 26
MEM_CNMD2CVD * =1.5: 1_SPACI NG ? O MEM A _DQ BYTEL MEM 40S MEM DATA MEM A _DQx15. . 8> 14 26
M A 23..16>
=y} =" N 3 1 SPAC NG 5 [ MEM A DQ BYTE? MVEM 40S MEM DATA I\/EM A DQx< i 6 14 26
- O MEM A _DQ BYTES MVEM 40S MEM DATA VEI DQ<31. . 24> 14 26
MEM_DATA2DATA * =1.5: 1_SPACI NG ? > MEM A DQ BYTE4 MEM 40S MEM DATA MEM A DQ<39. . 32> 14 26
M A 47..40>
VEM DATAZNEM N 3 1 SPAC G 5 [ MEM A DQ BYTES MVEM 40S MEM DATA VEI DQx< 0 14 26
o - [ MEM A_DQ BYTEG MEM 40S MEM DATA MEM A _DQ<55. . 48> 14 26
MEM_DQS2NVEM * =3: 1_SPACI NG ? [ MEM A_DQ BYTE? MEM 40S MEM DATA MEM A DQ<63. . 56> 14 26
MEM 20THER * 25 ML ? O MEM A_DQ BYTEQ MEM 40S MEM DATA MEM A _DiMVkO> 14 26
[ MEM A _DQ BYTEL MEM 40S MEM_DATA NMEM A Divkl> 14 26
MM A_DQ BYTE2 MEM 40S MEM DATA MEM A DWMVKk2> 14 26
Menory Bus Spaci ng G oup Assi gnnents = ey eyt e | MEM A D3>
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA _TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG _TYPE2 | AREA_TYPE | SPACI NG RULE_SET \_| MEM 40S VEM DATA MEM A Divk4> 14 26
N N [ MEM A_DQ BYTES MEM 40S MEM DATA MEM A DIVK5> 14 26
MEM_CLK MEM_CLK MVEM_CLK2MEM MEM_CVD MEM_CLK VEM_CMD2NMEM = wEMA DQ BYTES NEM 408 NEM_ DATA VEM A DVEG> o
MEM_CLK MEM _CTRL * MEM_CLK2MEM MEM_CMVD MEM _CTRL * MEM_CMD2MVEM > MEM A DQ BYTE? MEM 40S VEM DATA NMEM A DIVK7> 14 26
MEM_CLK MEM_CMD * MEM_CLK2NVEM MEM_CMD MEM_CMD * MEM_CMD2CMVD O MEM A_DOSO MVEM 70D MVEM DQS MEM A _DQS_P<0> 14 26
M A N<O0>
N N [—MEM A DGSO MEM 70D MEM DCS VEI DQS 14 26
MEM_CLK MEM_DATA VEM_CLK2NMEM MEM_CMVD MEM_DATA VEM_CMD2NMEM > wEMa nost NEM 70D NEM DOR VEM A _DOS_P<1> o
MEM _CLK MEM _DQS * MEM_CLK2NVEM MEM_CMD MEM _DQS * MEM_CNVD2NVEM > MM A DOSL MEM 70D VEM DQS MEM A DQS N<1> 14 26
O MEM A DGS2 MEM 70D MVEM DCS MEM A DQS P<2> 14 26
O MEM A _DQS2 MEM 70D MEM DQS MEM A DQS N<2> 14 26
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA _TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG _TYPE2 | AREA_TYPE | SPACI NG RULE_SET M A P<3>
> MEM A _DOS3 MEM 70D MEM DCS VEI DQS 14 26
MEM_CTRL MEM_CLK * MEM_CTRL2MVEM MEM_DATA MEM_CLK * MEM_DATA2MVEM S MEM A _DOS3 MVEM 70D MVEM DQS MEM A _DQS_N<3> 14 26
M A DQS P<4>
N N O MEM A DGsa MEM 70D MVEM DCS VEI 14 26
MEM_CTRL MEM_CTRL MEM_CTRL2CTRL MEM_DATA MEM_CTRL MEM_DATA2NEM NEM A NEM 70D NEM DOR MEM_A_DOS_N<4> .
MEM_CTRL MEM_CMD * MEM_CTRL2MEM MEM_DATA MEM_CMVD * MEM_DATA2MVEM S MEM A _DOS5 MVEM 70D MVEM DQS MEM A_DQS_P<5> 14 26
M A N<5>
N N O MEM A DGSS MEM 70D MEM DCS VEI DQS 14 26
MEM_CTRL MEM_DATA MEM_CTRL2NMEM MEM_DATA MEM_DATA MEM_DATA2DATA NEM A DORR NEM 70D NEM DOR VEM A DOS_P<6> .
NMEM _CTRL MEM DQS * NMEM_CTRL2NMEM NMEM _DATA MEM DQS * NMEM_DATA2NVEM S MEM A_DOS6 MEM 70D MEM DQS MEM A _DQS_N<6> 14 26
O MEM A DGs? MEM 70D MVEM DCS MEM A DQS P<7> 14 26
O MEM A _DGS? MEM 70D MEM DQS MEM A DQS N<7> 14 26
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA _TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG _TYPE2 | AREA _TYPE | SPACI NG RULE_SET
M B CLK P<5..0>
N N N O MEMEB aK MEM 70D VDD | NEM QLK VEI 14 27
MEM DQS MEM_CLK VEM_DQS2MEM MEM_CLK MVEM_20THER = MEME oK NEM 70D VDD | vEM LK MEM B CLK N<5. . 0> o
M DQS M CTRL * M _DQS2MVEM M CTRL * * M 20THER
MEM MEM.CTI MEM. VE MEM_CTI MEM 20T O MEM B ONTL MEM 40S VDD | NEM CTRL MEM B_CKE<3. . 0> 14 27
MEM_DQS MEM_CMVD * MEM_DQS2MVEM MEM_CMVD * * MEM _20THER > MMEB CNTL MEM 40S_VDD | MEM CTRL. MEM B_CS_L<3..0> 14 27
M B T<3..0>
MEM _DQS MEM _DATA * MVEM _DQS2MEM MEM _DATA * * MEM _20THER O MEM.BCNTL MEM_40S_VDD - MEM CTRL ME COT<3.. 0 e
MEM B_CMD MEM 40S_VDD | NEM CVD MEM B_A<14..0> 14 27
M DQS M DQS * M _DQS2VEM M DQS * * M 20THER = i LA ~
MEM MEM MEM. VE MEM MEM 20T O MMEB D MEM 40S VDD | NEM CMD MEM B_BA<2.. 0> 14 27
Need to support MEM *-style wi |l dcards! O MEMB QD MEM 40S VDD | MEM CMD NMEM B_RAS L 14 27
DDR2: o> MMB QD MEM 40S VDD | MEM CVD MEM B _CAS L 1427
DQ signals should be matched within 20 ps of associated DQS pair. [ MEMB QD MEM 40S_VDD | MEM CVD MEM B WE L 12
DQS intra-pair matching should be within 1 ps, no inter-pair matching requirenent. M B_DO<7 >
Al DQS pairs should be matched within 100 ps of clocks. | — E&Eﬁ% :gg Em{:gz E&xx NNEEM B DO<15. 08> e
CLK intra-pair matching should be within 1 ps, inter-pair matching should be within 140 ps. = VEM B DO BYIES NEM 405 VEM DATA MEM B DO<23. . 16> e
A BA/ cnd signal s should be matched within 75 ps, no CLK matching requirenent. = NEM B DO B TEs NN 408 NEM DATA MVEM B DO<31. . 24> e
Al nenory signals maxinumlength is 1.005 ps. CLK nmininumlength is 594 ps (lengths include substrate). | — VEM B DO BYTEa M 405 NEM DATA MEM B DO<39. . 32> e
B i gnal ing i x di el ri K i 4x di el ric. == = = — e
DQ A/ BA/ cnd signal spacing is 3x dielectric, DQS/ CL s dielectric DD NEM_B_DO BYTES NEM_ 405 NEM_DATA VEM B_DO<47. . 40> o
DDR3: [>__MEM B DQ BYTEG MEM 40S MEM DATA MEM B_DQX55. . 48> 1427
DQ signals should be matched within 5 ps of associated DQS pair. S MEM B _DQ BYTE? MEM 40S MEM_DATA MEM B_DQ<63. . 56> 14 27
'\bDQSD::gt:? Eﬁggknﬁ;fgkrggs?g:{;?rgﬁem thin 1 ps, inter-pair matching shoulw be within 180 ps —__MEM B 00 BYTE NEM 40S NEM DATA MEM B DMKO> .
A h . . . . . . . MEM B Dw<1>
CLK intra-pair matching should be within 1 ps, inter-pair matching should be within 2 ps. | — $3727£ :g; Em{:gz Emfxx VEM B DVE2> e
A BA/ cnd signals should be matched within 5 ps of CLK pairs. [— VEM B DO BYIEs NEM 405 NEM DATA VEM B DVE3> e
Al nenory signals maxinumlength is 1.005 ps. CLK nmininumlength is 594 ps (lengths include substrate). = P - - VEM B DVEAS e
DQ A/ BA/ cnd signal spacing is 3x dielectric, DQS/CLK is 4x dielectric [ MEMBDQ BYTE4 MEM 408 MEM_DATA e e
’ . [ MEM B_DQ BYTES MEM 40S MEM DATA MEM B DM<5> 14 27
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.3 S MEM B DQ BYTEG MEM 40S MVEM DATA MEM B_DV<6> 14 27
SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112), Section 6.2 [ MEM B_DQ BYTEY MEM 40S VEM DATA MEM B_DMK7> 14 27
H H M B _DQS _P<0>
|\ /[ :I D |\ /E ( :( ]\ /l D ( b —MEM B DGS0 MEM 70D MEM DCS VEI 14 27
M SI gnal nSt rail nt S [O—MEM B DGSO MEM 70D MEM DCS MEM B_DQS_N<0> 14 27
PHYSI CAL_RULE_SET LAYER AFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP O MEM B DGS1 MEM 70D MEM DQS MEM B DQS P<1> 14 27
M B DQS N<1>
N Z Z Z [ MEM B DGS1 MEM 70D MEM DCS VEI 14 27
MCP_MEM_COVP Y 7 ML 7 ML STANDARD STANDARD STANDARD NEM B_DOE? NEM 70D NEM DR VEM B DOS_P<2> o
MM B _DQS2 MVEM 70D MVEM DOS MEM B_DQS N<2> 1427
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VEI GHT O MEM B_DOS3 MEM 70D MEM DQS NMVEM B_DQS_P<3> 14 27
MEM B_DQS3 MEM 70D MVEM_DQS MEM B_DQS N<3> 14 27
Ve o . 2 > MEMB L A
_MEM. 8 ML ! > MEM B DOs4 MEM 70D MEM DQS NMVEM B_DQS _P<4> 14 27
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.3.4 > MMEB D54 MEM 70D VEM DQS NMVEM B_DQS_N<4> 14 27
O MEM B DGSS MEM 70D MEM DCS MEM B_DQS P<5> 14 27 <
M A noss vEM 70D MEM_DGS MEM B_DQS_N<5> e Menory Constraints
M B P<6>
O MEM B DGS6 MEM 70D MEM DCS VEI DQS 14 27 - Z
Y VEM 700, VEM OB MEM B DCS N<6> e SYNC_MASTER=T18_M.B SYNC_DATE=02/ 05/ 2009
> MEM B DOS? MEM 70D MEM DOS MEM B_DQS _P<7> 12 NOTI CE OF PROPRI ETARY PROPERTY
O MEM B DQS? MEM_ 70D MEM DQS NMVEM B_DQS N<7> 14 27
THE_| NFORMATI ON CONTAI NED HEREI N | S THE _PROPRI ETARY
O M2 MEM cove MCP_NVEM COVP | McP_VEM cove | MCP_VEM COMP_VDD s AGREES Yo THE FOLLOARG T NG THE POSSESSCR
[ MP_MEM COVP McP MEM cave | Mop VEM cave | MCP_ VEM COVP_ GND 15 | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SI'ZE | DRAW NG NUVBER REV.
D 051- 7903 A
@ APPLE | NC. T — =
NONE 76 83
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IN

PCl - Expr ess

PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
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

CLK_PCI E_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 VE| GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VE| GHT
PCI E * =3X_DI ELECTRI C ? PCI E TOP, BOTTOM| =4X_DI ELECTRI C
CLK_PCI E * 20 ML ?
MCP_PEX_COMP * 8 ML ?

SOURCE: MCP7

Anal og

9 Interface DG (DG 03328-001_vOD), Section 2.4

Vi deo Si gnal

Constraints

PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
CRT_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 VEI GHT NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET

CRT * =4: 1_SPACI NG ? CRT CRT * CRT_2CRT

CRT_2CRT * =STANDARD ?
CRT_2CLK * 50 ML ?

CRT_2SW TCHER * 250 ML ?
CRT_SYNC * 16 ML ?

MCP_DAC_COWP * =2: 1_SPACI NG ?

CRT signal single-ended i npedence varies by |ocation:

- 37.5-ohmfrom MCP to first term nation resistor.

- 50-ohmfromfirst to second termi nation resistor.

- 75-ohm from output of three-pole filter to connector (if possible).

R/ &' B signals should be matched as cl ose as possible and < 10 i nches.

SOURCE: MCP79 Interface DG (DG 03328-001_v0D),

Vi deo Si gnal

Di gital

Sections 2.5.1 & 2.5. 2.
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

DP_100D * =100_0HM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF
LVDS_100D * =100_0HM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF
MCP_DV_COMP * Y 20 ML 20 ML =STANDARD =STANDARD =STANDARD
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
DI SPLAYPCORT * =3x_DI ELECTRI C ? DI SPLAYPORT | TOP, BOTTOM| =4x_DI ELECTRI C
LVDS * =3x_DI ELECTRI C ? LVDS TOP, BOTTOM| =4x_DI ELECTRI C

LVDS intra-pair
Di spl ayPort/ TVDS i ntra-pair
Dl spl ayPort AUX CH intra-pair

mat chi ng should be 5 mls.

mat chi ng should be 5 ps.
mat chi ng shoul d be 5 ps.

Pairs should be within 100 mls of clock |ength.

Inter-pair

Max | ength of LVDS/ Di splayPort/ TMDS traces:
SOURCE: MCP79 I nterface DG (DG 03328-001_v0D),

12 i nches.

Sections 2.5.3 & 2.5. 4.

SATA Interface Constraints

mat chi ng shoul d be within 150 ps.

No relationship to other signals.

DI FFPAI R NECK GAP

=100_OHM DI FF

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
SATA_100D * =100_CHM DI FF|  =100_OHM DI FF =100_OHM DI FF | =100_CHM DI FF =100_OHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | V&I GHT
SATA * =4x_DI ELECTRI C ? SATA TOP, BOTTOM| =3x_DI ELECTRI C
SATA_TERWMP * 8 ML ?

SOURCE: MCP79 Interface DG (DG 03328-001

_vOD), Section 2.7.1.

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
— PCI E_90D PO E PEG R2D P<15..0>
- PGl E_90D PO E PEG R2D N<15. . 0>
S—PEG R2D PGl E_90D PO E PEG R2D C P<15..0>
— PCI E_90D POLE PEG R2D C N<15..0>
[ PEG 2R PCI E_90D PCILE PEG D2R P<15.. 0>
o PCl E_90D PCLE PEG D2R N<15.. 0>
— PCI E_90D POLE PEG D2R C P<15..0>
[ PCI E_90D PCIE PEG D2R C N<15..0>
[ — PCIE_90D PCIE PCIE M NI _R2D P
[ PCIE_90D PCIE PCLE M N _R2D N
O POE MN _RD PGl E_90D PO E PCOE MNI_R2D C P
[ PCI E 90D PCIE PO E MN _R2D C N
O POEMN _R PCI E_90D PCE PCIE M N _D2R P
[ PCIE_90D PCIE PCLE M N _D2R N
[ — PCLE 90D PCLE PClE FWR2D P
[ PCIE_90D PCIE PCl E FWR2D N
[ PO E EWRD PCI E_90D PO E PCLE FWR2D C P
[ PCI E 90D PCIE PO E FWR2D C N
[ PCOE FW 2R PCI E_90D PCILE PCl E_ FW D2R P
[ PCI E_90D PCIE PCl E FWD2R N
f— PCLE 90D PCLE PCILE FWD2R C P
- PCLE 90D PCLE PCIE FWD2R C N
[— PCLE 90D PCLE PCl E EXCARD R2D P
[ PCI E_90D PCIE PCl E EXCARD R2D N
[ PCLE_EXCARD R2D PCl E_90D PCILE NC _PCl E_EXCARD R2DCP
— PCIE_90D PCLE NC _PClI E_EXCARD_R2DCN
O POEEXGARD R | paEoon  |pae | NC PCIE EXCARD D2RP
PCI E 90D PCIE NC PCl E_ EXCARD D2RN
MCP_PEQ REECI K CK PCIE 1000 GK PCIE NC PEG CLK100MP
CK PCIE 1000 CK PO E NC PEG CLK100MN
MCP_PE1_REECIK CK PCIE 1000 CLK PO E PCIE CLKIOOM M NI _P
CIK PCIE 1000 LK PCIE PCl E CLK100M M NI _N
MCP_PE2_REEQ K CLK_PCIE 1000 QLK _PCE PCl E_ CLK100M FW P
CK PCIE 1000 GLK PCIE PCl E_ CLK100M FW N
MCP_PE3 REECI K CIK PCIE 1000 LK PCIE NC PCl E_CLK100M EXCARDP
CK PCIE 1000 GK PO E NC PCl E_CLK100M EXCARDN
MCP_PEX_CIL K_COMVP vep_PEX_cave | MCP_PEX _CLK COWP
CRT_RED CRT_50S CRT NC CRT_IG R C PR
CRT_GREEN CRT_50S CRT NCCRT IGGYY
CRT_BLUE CRT_50S CRT NC CRT_| G B_ COVP_PB
CRT_SYNC CRT_50S CRT_SYNC NC CRT | G HSYNC
CRT_SYNC CRT_50S CRT_SYNC NC CRT | G VSYNC
MCP_DAC RSET vee_pac cave | NC MCP_TV_DAC RSET
MCP_DAC VREE vee_pac cave | NC MCP_TV_DAC VREF
TMDS_| G TXC DP_100D DiSPLAYPORT | TMDS | G TXC P
TMDS | G TXC DP_100D pspLayporTt | TMDS |G TXC N
TMDS | G TXD DP_100D psplayporTr | TMDS |G TXD P<2. . 0>
TMDS | G TXD DP_100D DiSPLAYPORT | TMDS | G TXD N<2. . 0>
DP_M. DP_100D pspiaypert [ DP 1G M _P<3. . 0>
DP_ M DP_100D pispLayport | DP_ 1 G ML_N<3. . 0>
DP_AUX_CH DP_100D pspiaypert | DP_1G AUX CH P
DP_AUX_CH DP_100D DisPLAYPORT | DP 1 G AUX CH N

MCP_HDM _RSET

MCP_DV_COVP.

MCP_HDM _VPROBE

MCP_DV_COVP.

0 0000000000000000 00 900000000000 00 0000 0000 0000000 000000000 U

LVDS_1G A OK LVDS_100D LVDS LVDS CONN A CLK P
LVDS 1G A QK LVDS_100D LVDS LVDS CONN A CLK N
LVDS | G A DATA LVDS 100D LVDS LVDS | G A DATA P<2..0>
LVDS | G A DATA LVDS 100D LVDS LVDS | G A DATA N<2..0>
LVDS | G A _DATA3 LVDS 100D LVDS NC LVDS | G A DATAP<3>
LVDS | G A DATA3 LVDS 100D LVDS NC LVDS | G A DATAN<3>
LVDS_IG B A K LVDS_100D LVDS LVDS CONN B _CLK P
LVDS_1G B A K LVDS_100D LVDS LVDS CONN B _CLK N
LVDS | G B DATA LVDS 100D LVDS LVDS | G B_DATA P<2..0>
LVDS | G B DATA LVDS 100D LVDS LVDS | G B_DATA N<2..0>
LVDS | G B_DATA3 LVDS 100D LVDS NC LVDS | G B DATAP<3>
LVDS | G B DATA3 LVDS 100D LVDS NC LVDS | G B DATAN<3>
MCP_| FPAB_RSET MCP_DV_COVP MCP_| FPAB_RSET
MCP_| EPAB_VPROBE. MCP_| FPAB_VPROBE
SATA_HDD_R2D SATA_100D SATA SATA HDD R2D C P
SATA_100D SATA SATA HDD R2D C N
SATA_100D SATA SATA _HDD R2D P
SATA_100D SATA SATA HDD R2D N
SATA_HDD 2R SATA_100D SATA SATA HDD D2R P
SATA_100D SATA SATA HDD D2R N
SATA_100D SATA SATA HDD D2R C P
SATA_100D SATA SATA HDD D2R C N
SATA_QDD_R2D SATA_100D SATA SATA ODD R2D C P
SATA_100D SATA SATA ODD R2D C N
SATA_100D SATA SATA _ODD R2D P
SATA_100D SATA SATA _ODD R2D N
SATA_QDD_I2R SATA_100D SATA SATA _ODD D2R P
SATA_100D SATA SATA ODD D2R N
SATA_100D SATA SATA ODD D2R C P
SATA_100D SATA SATA OOD D2R C N
MCP_SATA_TERMP SATA_TERVP MCP_SATA TERMP
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PCl

Bus Constrai nts

SPI I nt

erfac

e Constraints

PHYSI CAL_RULE_SET

LAYER

ALFON BRUTE | M NI MUM LI NE W DTH

ON LAYER?

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

SPI_55S

*

=55_OHM SE

=55_OHM_SE

=55_OHM SE

=55_OHM_SE

=STANDARD

=STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

SPI

8 ML

?

SOURCE: MCP79 Interface DG (DG 03328-001_v0D),

PHYSI CAL_RULE_SET LAYER &L%E%HE 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
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
PCl _55S =55_OHM SE =55_OHM _SE =55_OHM _SE =55_OHM _SE =STANDARD =STANDARD —_we_oemlc bo_sss 0q MCP DEBUG<7. . 0>
CLK_PCl _55S * =55_OHM_SE =55_OHM_SE =55_OHM _SE =55_OHM_SE =STANDARD =STANDARD S—ka_aD pPal_55S pCl PCl _AD<23. . 8>
S Pd_AD24 PCl_55S PCl PCl _AD<24>
> Pd_AD PCl_55S PCl PCl _AD<31. . 25>
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT D PCl _AD PCl 7555 PCl PC' PAR
PCl * =STANDARD ? O PO _CBEL PCl_55S PCl PCl _C BE L<3..0>
oK POl . a8 ML > > PO_CnTL PCl_55S PCl PCl _I| RDY_L
— - [ PCL_CNTL PCl_55S pal Eg EE\F?QEII: L
. PCI_CNTL PCl_55S PCl
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.8. g O _ONTL o eoa 0q PCl SERR L
i PCl_CNTL PCl_55S PCl PCl _STOP L
LPC Bus Constraints = P ass Pa Ea ST+
PHYSI CAL_RULE_SET LAYER CA,&‘LPQ’YE%JTE 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 PO _CNTL PCl _55S PCl PCl _FRAME L
N _ = = = _ _ [—PQ_REQ_L pPal_55S pCl PCl _REQO L
LPC_55S =55_OHM _SE =55_OHM _SE =55_OHM _SE =55_OHM _SE =STANDARD =STANDARD = ra a0t pQ_nss ool PO _GNTO L
CLK_LPC 55S * =55_OHM SE =55_OHM _SE =55_OHM _SE =55_OHM _SE =STANDARD =STANDARD PO _REQL_L PCl_55S PCl PCl _REQL_L
O Pa_aNT1_L PCl _55S pCl PCl _GNT1 L
SPAC NG R O PCL_INTWL PCl_55S PCl PCl _ I NTW L
5> RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT D PCL_INT. L pal 7555 pal PC‘ I '\n-x I_
LPC * 6 ML ? PO _INTY L PCl_55S PCl PCl I NTY_L
LK LPC N s ML > [O—Pa_INTZ L PCl_55S PCl PCl _INTZ L
O—MP PQ_AK2 CLK_PCl_55S | GLK_PCl PCl _CLK33M MCP_R
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.9.1. [ CLK_PCl_55S | GLK_PCl PCl _CLK33M MCP
i LPC_AD LPC 55S LPC LPC AD<3.. 0>
USB 2.0 Interface Constraints =y Lecass Lec RV
PHYSI CAL_RULE_SET LAYER CA,&‘LPQ’YE%JTE 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 | — LPC RESET | LPC 55S LPC LPC RESET L
MCP_USB_RBI AS * =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD [ MP_LPC A Ko QK IPC 555 | QK LPC LPC CLK33M SMC R
USB_90D « ~00_OHMDIFF| =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF g gi:tgg:gzz gi:tgg tgg &Eggm EII\D/EPLUS
[ USB EXTA USB_90D USB USB_EXTA P
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 D L155790D USB USB EXTA N
usB * =2x_DI ELECTRI C ? usB TOP, BOTTOM| =4x_DI ELECTRI C — USB_90D USB USB_EXTA _MJXED P
[ USB 90D USB USB EXTA MUXED N
SOURCE: MCP79 I nterface DG (DG 03328-001_vOD), Section 2.10.1. O USBMN USB_90D USB NC USB M NI P
- - USB_90D USB NC USB_ M NI N
SMBus I nterface Constraints = s e Use_aon use NC_USB_EXTDP
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 | — LSB_90D LSB NG _USB_EXTDN
= ON LAYER? [>—USB_CAMERA USB_ 90D USB USB_CAMERA P
SMB_55S * =55_OHM_SE =55_OHM_SE =55_OHM _SE =55_OHM_SE =STANDARD =STANDARD [ USB_90D USB USB_CAMERA N
— UsB BT USB 90D USB USB BT_P
— USB_90D UsB USB_BT_N
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT D USBiTPAD L155790D USB USB TPAD P
SMVB * =2x_DI ELECTRI C ? - USB_90D USB USB_TPAD N
O USBIR USB_90D USB USB_IR P
SOURCE: MCP79 I nterface DG (DG 03328-001_vOD), Section 2.11.1. [ USB_90D UsB USB IR N
- - [ USB EXTB USB_90D USB USB _EXTB_P
HD Audi o Interface Constraints = useoon | uen USE_EXTE N
PHYSI CAL_RULE_SET LAYER ALLON RQUTE | M NI MUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [O—SB_EXCARD LSB_90D LSB NC_USB_EXCARDP
= ON LAYER? o USB_ 90D USB NC _USB_EXCARDN
HDA_55S * =55_OHM _SE =55_OHM _SE =55_OHM _SE =55_OHM _SE =STANDARD =STANDARD > UsB EXTC USB 90D UsB NC USB_EXTCP
— USB_90D USB NC USB_EXTCN
[ USB_CARDREADER USB_90D USB USB_CARDREADER P
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT D USBiQOD USB USB (:ARDREADER N
HoA . =2x_DIELECTRI C ? [ MCP_USB RBIAS MCP_USB_RBI MCP_USB_RBI AS_GND
MoP_HDA_COVP . 8 ML ? [ SMBUS MCP_0_alK SMB_55S SMB 2@32 ﬁ 8 &_IK_A
. SMBUS _MCP_0_DATA SMB_55S SMB
SOURCE: MCP79 I nterface DG (DG 03328-001_vOD), Section 2.12.1. g SMEUS MR 1 LK v ses B SMBUS MOP 1 CLK
S| O S| q n a| CO nstr a| nts [O—_SMBUS MCP_1_DATA SMB 555 SMB SMBUS MCP_1_DATA
PHYSI CAL_RULE_SET LAYER ALLON RQUTE | M NI MUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [O—HPABIT Ok HDA_55S HDA HDA_BIT_CLK
- = ON LAYER? [ HDA_55S HDA HDA BIT CLK R
CLK_SLOW 55S * =55_OHM SE|  =55_OHM SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD [ HDA_SYNC HDA_55S HDA HDA_SYNC
| — HDA_55S HDA HDA_SYNC R
> HDARST L HDA_55S HDA HDA RST R L
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI GHT D HDA7555 HDA HDA RST L
CLK_SLOwW * 8 ML ? [ HDA _SDI N0 HDA 55S HDA HDA_SDI NO
f— HDA_55S HDA HDA _SDI N_CODEC
SOURCE: MCP79 I nterface DG (DG 03328-001_vOD), Section 2.13. [ HDA_spauT HDA_55S HDA HDA_SDOUT
- HDA_55S HDA HDA_SDOUT_R
| —
| —
| —
| —
| —
| —
| —
| —
| —
| —
| —

Section 2. 14.

MCP_HDA_PULLDN_COMVP

MCP_HDA_COVP

MCP_HDA_PULLDN_COVP
PM CLK32K_SUSCLK_R

MP_SUS QLK CLK_SLON55S | CLK_SLON
CLK SLON55S | CLK SLOW PM _CLK32K_SUSCLK
SPI_QlK SPI_55S SPL SPI_CLK R
SPI_55S SPI SPI _CLK
SPL_MOSI SPL_55S spI SPI _MOSI _R
SPI_55S SPI SPI _MOSI
SPI_M SO SPI_55S SPL SPI _M SO
SPI_55S SPI SPI _M SO R
SPL_Cs0 SPL_55S spI SPI _CSO_R L
SPI_55S SPL SPI _CS0_L

12 18

18

18

18 40 42

18 40 42

18 24

18 24

24 40

24 22

19 38

19 38

8 19

8 19

8 19

8 19

6 19 20

6 19 20

6 19 20

6 19 20

19 48

19 48

19 39

19 39

19 38

19 38

8 19

8 19

8 19

8 19

19 30

19 30

19

12 20 26 27 43

12 20 26 43

20 43 58 72

20 43 58 72

20 53
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MCP RGM | (Ethernet) Constraints

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
MCP_M | _COWP * =STANDARD 7.5 ML 7.5 ML =STANDARD =STANDARD =STANDARD V=Vl V=Vl MCP M| COVP VDD .
ENET_M | _55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD o MP MI_cOow MP_M | _COVP MCP_M | _COVP_GND 17
[ MP_Ql K25M BUEQ ENET M1 _55S | Mo BUEQ_ak | MCP_CLK25M BUFO_R 17 32
SPACI NG RULE_SET LAYER LINE-TO LI NE SPACING |  WEI GHT [ ENET M1 _55S | vop BUF0 ak | RTL8211 CLK25M CKXTALL ., 5
MCP_BUFO_CLK * =3: 1_SPACI NG ? O ENET_INTR L ENET_M | _55S | ENET_M | ENET_I NTR L
ENET M1 . 12 ML 5 O ENET_ MO ENET M1 55S | ENET M1 ENET_MDI O 17 3
= : O ENET_MXC ENET M1 _55S | ENET M1 ENET_MDC 17 3
. ENET_PWRDWN L
SOURCE: MCP73 Interface DG (DG 02974-001_v01), Sections 2.7.2 & 2.7.4 [ ENET_PURDAN L ENET_M.|_55S ENET M|
H [ ENET M1 _55S | ENET M1 ENET_CLK125M RXCLK R 3
88E1116R ( Et hernet PHY) Constraints =T mxax ENET_M 1555 | ENET M1 ENET_CLKI25M RXCLK .,
ENET_RXD R<3.. 0>
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP D ENE"*M L 7553 ENE"*M L ENE‘- RXD<O> 3
[—ENET_RXD ENET M1 _55S | ENET M1 17 3
ENET_MDI _100D * =100_CHM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF [OENET_RXD_STRAP ENET_M | _55S | ENET_M | ENET_RXD<3. . 1> wa
[ ENET_RXD ENET M1 _55S | ENET M1 ENET_RX_CTRL 17 3
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | W\EI GHT [ ENET_Txa K ENET M1 55S | ENET M| ENET_CLK125M TXCLK 17 a1
ENET DI . 25 ML 5 [ ENET_TXDO ENET M1 _55S | ENET M1 ENET_TXD<0> 17 3
= - [O—ENET_TXD ENET_M|_55S | ENET M| ENET_TXD<3. . 1> wa
. ENET_TX CTRL
SOURCE: MCP73 Interface DG (DG 02974-001_v01), Section 2.7.4 O EELIXD ENET_M.|_558S . ENET M| o
[ ENET M1 _55S | ENET M| ENET_RESET L .
O ENET_MD ENET_MDI 1000 ENET_MDI ENET_MDI _P<3.. 0> a1 3
[ ENET_MDI 1000 ENET_MDI ENET_MDI _N<3. . 0> 31 33
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FireWre Interface Constraints FireWre 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 GAP NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
. _ _ - - - -
FW 110D =110_cHM DI FF| =110_OHM DI FF =110_OHM DI FF =110_OHM DI FF =110_OHM DI FF | =110_OHM DI FF —_rweo_tea Fwii0n fwe NC EVO TPAP e
O EWP0_TPA EW 110D EW TP NC FW)_TPAN 34 36
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT > FWePo_TPB EW 110D EW TP NC FW_TPBP 34 36
pEpp— N 3 1 SPACI NG > > EWP0_TPB EW 110D EW TP NC FW_TPBN 34 36
= i ’ [O—EWPp1_TPA EW 110D EW TP FW PORT1_TPA P 24 36
[O—EWPp1_TPA EW 110D EW TP FW PORT1_TPA N 24 36
> FEWeP1_TPB EW 110D EW TP FW PORT1_TPB P 34 36
[O—EWPp1_TPR EW 110D EW TP FW PORT1_TPB_N 24 36
Port 2 Not Used

FireWwWre Constraints
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SMC SMBus Net

PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
1TOL_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 W 0.1 W

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ SMBUS_SMC A_S3_SQl SMB 555 SMB SMBUS _SMC A S3_SCL
[ SMBUS SMC A S3_SDA_ | SMB 55S SMB SMBUS SMC A S3_SDA
S SMBUS SMC B S0_SOL SMB 55S SMB SMBUS SMC B SO_SCL
[ SMBUS_SMC B SO_SDA SMB_55S SMB SMBUS_SMC B _SO_SDA
S SMBUS SMC 0_S0_SOL SMB 55S SMB SMBUS _SMC 0_SO0_SCL
[ SMBUS SMC 0_SO_SDA_ | SMB 55S SMB SMBUS SMC 0_SO_SDA
[ SMBUS_SMC BSA SO SMB_55S SMB SMBUS_SMC BSA_SCL

[ SMBUS_SMC BSA_SDA SMB 555 SMB SMBUS SMC BSA SDA

[ SMBUS_SMC MGMI_SOL SMB 555 SMB SMBUS SMC MGMT_SCL
[ SMBUS_SMC MGMI_SDA SMB_55S SMB SMBUS SMC MGMT__SDA

SMBus Charg

er Net

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ CHGR Csl 1TOl_DI FEPAIR CHGR CsI _P
[ 1TOl_DI FEPAIR CHGR CsSI _N
[ CHGR CSO 1TOl_DI FEPAIR CHGR CSO P
[ 1TOl_DI FEPAIR CHGR CSO N

6 29 40 43 49

6 29 40 43 49

40 43 46

40 43 46

40 43 26 51

40 43 26 51

6 40 43 59 60

6 40 43 59 60

25 37 40 43

25 37 40 43

SMC Constraints
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SYNC_DATE=01/ 08/ 2009

OR

ALLON ROUTE K19i Specific Net Properties K19i Specific Net Properties
PHYSI CAL_RULE_SET LAYER 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 NET TYPE NET TYPE
SENSE_1TOL_55S * =1: 1_Di FFPAI R =55_CHM SE =55_CHM SE =55_CHM 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
THERM 1TOL_55S . 11 DiFFPAIR =55_OHM SE =55_OHM SE =55_OHM SE =1:1_Dl FFPAI R =1:1_Dl FFPAI R [ ENET_MDI _100D | ENETCONN ENETCONN _P<3. . 0> a [ — PClE_90D PO E PCIE M N _R2D P 6 20 77
DI FFPAI R * =1:1_DI FFPAIR =1:1_DI FFPAI R =1:1_DI FFPAI R =1:1_DI FFPAI R [ — ENET_MDI_100D | ENETCONN ENET N N<3.. 0> 33 > (PCLEMNY) PCLE_90D PCIE PCIE MN _R2D N 6 29 77
=11 =11 =11 =11 = SATA_100D SATA SATA_ODD_R2D_UF_P o > (POEMN) CLK_PCIE 100D | GLK POLE PCIE CLKI00OM M NI_CONN P &z
[ SATA_100D SATA SATA ODD R2D UF_N a7 [ K PCE 100D | QK POE PCl E_ CLK1I00M M NI _CONN_N 5 20
— SATA_100D SATA SATA_ODD D2R _UF_P 637 - 1TOl_DI EEPALR CHGR CSI_R P 0
SPACI NG_RULE_SET LAYER LI NE-TO- LINE SPACING | I GHT = SATA_100D SATA SATA_CDD D2R UF_N e [— 1TOL_DLEEPALR CHCR CSI_R N o
- il [ SATA_100D SATA SATA _HDD D2R UF_P a7 — 1TOl_DI FFPAI R CHER CSO R P 45 60
SENSE . =2:1_SPACI NG 2 D SATA_100D SATA SATA HDD D2R UF_N a — 1TOl_DI EEPALR CHGR CSO R N 5 60
p— , 1 e N [ SATA_100D SATA SATA HDD R2D UF_P a7 [ (USB_EXTA) USB_90D USB USB2_EXTA MJXED P a8
- - SATA_100D SATA SATA _HDD R2D UF_N a7 o> (UsB_EXTA) USB_ 90D USB USB2_EXTA MJUXED N 38
B - 2 B2 LT1 P
AR 2: 1_SPAGING ’ [—>__CPUTHVENS. D2 THERM 1TOL_559 THERM CPUTHVBNS_D2_P 16 O (LSB EXTA) USB_20D USB USs o
- o = (USB_EXTA) USB_90D USB USB2_LT1_N .
[ THERM 1TOl_555 THERM CPUTHVSENS D2 N P > ] .
- - [ (USB_TPAD) USB_90D USB USB_TPAD R P s
> CPU_THERMD THERM 1TOl_555 THERM CPU THERMD P 9 a6 = =
(USB TPAD) USB 90D USB USB TPAD R N 48
- THERM 1TOL_555 THERM CPU_THERMD N o a6 [— = - 5 N P
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT MCPTHVENS. D2 THERM 1TOL 559 THERM MCPTHVENS D2 P > (USB CAVERA) USB_90D USB USB_CAMERA _CONI s 20
[ — = T - [—_(USB_CAVERA) USB_90D USB USB_CAMERA_CONN_N o2
ENETOONN * 25 MLS 2 [ THERM 1TOL_555 THERM MCPTHVENS D2 N 16 = = Y = —
1 _ — USB 90D USB CONN USB2_ BT P o 20
[ MP_THVDI CDE THERM 1TOl_555 THERM MCP_THVDI ODE P 20 46 =
— USB_90D USB CONN USB2_BT_N o 20
[ THERM 1TO1_555 THERM MCP_THMDI ODE_N 20 46 = USB LT2 P
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VI GHT SENSE_Dl FEPAL R SENSE_1TOL 5559 SENSE ISNS 1V5 S3 P [ — USB 90D USB 38
3 - _ 5163 USB 90D USB USB_LT2_N a8
G\D * =STANDARD ? — SENSE _1TOl_555 SENSE I SNS_1V5_S3_N 51 63 = e IOOD oL SPLAYI DP AUX CH SW P
SENSE_1TOI 559 SENSE I'SNS_1V5_S3_R P = - T DF AUX CH SW N it
PP1V8_MEM * =STANDARD ? | — SENSE71T01755 SENSE ISNS 1V5 S3 R N — DP_ 100D DI SPLAYPORT. 70
= -_1TO1_ s SPK_ouT DI EEPAI R AUDLO SPKRCONN L_OQUT P 5 56 57
[ SENSE_DI FEPALR SENSE_1TOL 555 SENSE I SNS_AI RPORT_P 20 51 [—
— DI EEPAI R AUDL O SPKRCONN L_OUT_N 6 56 57
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | W\EI GHT [ SENSE_1TOl_555 SENSE | SNS_AI RPORT_N 20 51 oK DL EEPALR AUDLO SPKRCONN S OUT P
SENSE_1TO1 555 SENSE | SNS Al RPORT_R P 51 [ — QJ 6 56 57
G\D_P2WM * 0.20 MM 1000 = = = — . DI EEPALR AUDI O SPKRCONN_S_OUT_N 6 56 57
- SENSE_1TOL 555 SENSE I SNS_AI RPORT_R N st =
| — — = | DD P >_SPK aur DL EEPAL R AUDLO SPKRCONN R_OUT_P o 56 57
PWR_P2MM * 0.20 MM 1000 [ SENSE_DI EEPAIR SENSE_1TOl_555 SENSE SNS a7 51 DLEEPALR ALDLO. SPKRCONN R _OUT N
SENSE_1TOl_555 SENSE I SNS_HDD N a7 51 | — 6 56 57
— = = — > DI EEPAI R AUDL O SPKRAMP_L_QOUT_P s6
[ SENSE_1TOl_555 SENSE I SNS_ HDD R P st = oK A N
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SENSE 1TOL 559 SENSE I'SNS HDD R N — DI FEPAI R AUDI O SPKRAMP (e8]} 56
[ I o — DI FEPAI R AUDLO SPKRAMP_R QUT_P s
VEM CLK @o . D2 [ SENSE DIFFPAIR | SENSE 1Tl 555 SENsE | | SNS LCDBKLT P 5172 DLEEPALR AUDLO SPKRAMP R OUT N
SENSE_1TOl_555 SENSE I SNS_LCDBKLT_N 5172 = 5
VEM_ VD a0 . aND_P2WM = P DI FEPAI R AUDL O SPKRAMP_S_OUT_P s
3 X = SENSE_1TOI_555 SENSE I SNS LCDBKLT R P = D FEpALR Ao SPKRAMP_S_OUT_N
MEM CTRL e . @D_P2vm o SENSE_1TOl_55§ SENSE I SNS_LCDBKLT_R N | — 56
v OATA . , pp—" [ SENSE_DI FEPALR SENSE_1TOl_555 SENSE I SNS_QODD_P a7 51 : . N .
- - = SENSE_1TOI_555 SENSE I SNS_ODD_N - K19i Specific G aphics Net Properties
MEM DQS o) . awn_P2w [ SENSE_1TOl_55§ SENSE ISNS ODD R P 51 NET_TYPE
- SENSE_1TOL 555 SENSE I SNS ODD R N 51 ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET [ SENSE DI FEPAIR SENSE_1TO1 555 SENSE | SNS_CPUWITT_P 5 vos 1000 N LVDS CONN A CLK E P
SENSE_1TOl_555 SENSE I SNS_CPUVTT_N s > = VDS 6 69
CLK_PCIE G\D * GND_P2MM CLK_FSB G\D * G\D_P2MM = — = LVDS 100D LVDS LVDS CONN A CLK_F_N 6 69
- - - - [ SENSE_DI FEPAIR SENSE_1TOl_555 SENSE MCPCORESO_RSEN_P o [ =
PaE an . GD_P2MM cPU_cow a0 . GD_P2MM _ SENSE_1TOL_555 SENSE MCPCORESO_RSEN_N — LVDS_100D LVDS LVDS CONN B CLK F P o o
) | ) | [ — — = ot LVDS 100D LVDS LVDS CONN B CLK_F_N s 60
R . o8 69 71 0o
SATA fes) G\D_P2MWM CPU_GTLREF fes) G\D_P2MWM [ SB_POWER Eg3x3 S5 7% Tho 21 22 20 20 ._— be_100D L SPLAY DP M. C P<3..0> .
[ SB_PONER 3V3_S0 6.7.12.17.18.20 21 7248 | = a DPF M. G N<3.. 0>
usB oD * G\D_P2MM CPU_VCCSENSE oD * G\ND_P2MM SB POWER PP1V5_S0 AN s DP_100D DI SPL AYPORT 7
CLK_PCIE SB_PONER * PWR_P2MM FSB_DSTB FSB_DSTB * G\D_P2WM @D GN\D e | DM DE_100D. DLSPLAY] DP_M._P<3..0> e
= - - - - - T 8 DP_100D DI SPL AYPORT DP_M__N<3..0> 1770 71
SATA SB_PONER * PVR_P2WM = % | > DP_100D DI SPLAYPORT DP_M._CONN_P<3. . 0> 7
&
uss SB_POAER i PUR_P2MM . 3> DP_100D DI SPI AYPORT DP_M._ CONN N<3..0> ,]
- - SD Card Net Properties [——DB_AUX_CH DP_100D pispLAYPORT | DP_AUX CH C P -
NET_TYPE [o—DP_AUX cH DP_100D DI SPL AYPORT DP_AUX CH C N 07
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET ELECTRI CAL TRAI NT SET PHYSI CAL SPACI NG
LS o . G\b_P2w ENETM v . G\b_P2w [ SD DATA SD 558 sSD | NTEREACE | SD_D<0> 6 30
. I - [ SD_DATA SD 55S SD I NTERFACE | SD _D<1> 6 30
Menory Constrai nt Rel axations = sooata So1 nreReace | SD D<2> -
[ SD_DATA SD 55S SD | NTERFACE | SD_D<3> 6 30
Al l ow 0.127 mm necks for >0.127 mmlines for GMCH fanout. [ SD DATA SD 558 SD | NTERFACE | SD_D<4> 6 30
ALLOW ROUTE [ SD_DATA SD 558 sSD I NTEREACE | SD_D<5> 630
PHYSI CAL_RULE_SET LAYER 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 SD_DATA SD 555 SD_| NTEREACE SD D<6> . 0
MEM_70D BOTTOM 0.127 W 6.35 W [ SD DATA SD 558 SD | NTERFACE | SD_D<7> 6 30
> Shak SD 55S s INTEREACE | SD_CLK 6 30
> Ssb.an SD 558 SD | NTEREACE | SD_CMD 6 30
NCP Fa n O Ut CO n S t r a.l nt Re I aX at | O n S PHYSI CAL_RULE_SET LAYER AFONRTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
ALLON ROUTE SD_55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER 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
MEM_40S * 0.09 MV 5.8 MM
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACI NG VEI GHT
VEM 40S_VDD * 0.09 MM 5.8 WM SD_I NTERFACE * =3X_DI ELECTRI C ?
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MEM_70D * 0.09 MV 5.8 MM
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
VEM_70D_VDD * 0.09 MM 100 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
PCI E_90D * 0.09 MV 100 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
UsB_90D TOP 0.09 MV 500 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_DV_COwP TOP 0.1 MM 500 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE Kl 9 . . H H
i Specific Constraints
MCP_MEM_COVP TOP 0.1 MM 500 M L p
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE SYl\CiMQSTER:V\FERRYiKlgl
MCP_M | _COwP TOP 0.1 MM 500 M L
a/ERRI_DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE '\lo-rl CE O: PRODRI ETARY PRODER-I—Y
MCP_USB_RBI AS TOP 0.1 MM 500 M L THE | NFORVATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE BREEERTY (F, APELE, SRRUTER, NG, THE POSSESS!
MCP_DV_COwP * 0.25 MM 250 ML | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE Il NOT TO REPRODUCE OR COPY I T

Il NOT TO REVEAL OR PUBLI SH

I'N WHOLE OR PART

SI ZE DRAW NG NUMBER REV.
D 051- 7903 A
@ APPLE | NC. e - =
NONE 82 83
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K19i

Boar d- Speci fi ¢ Physi cal

& Spaci ng Constraints

BOARD LAYERS BOARD AREAS PRI | OEREPRR
TOP, 1SL2,1SL3,1SL4,1SL5,18SL6,1SL7,1SL8,1SL9,|SL10,|SL11, BOTTOM NO_TYPE, BGA M 15.2
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
DEFAULT * Y =50_OHM_SE 0.080 MM 12.7 WM 0 MM 0 MM
STANDARD * Y =DEFAULT =DEFAULT 12.7 W =DEFAULT =DEFAULT
PHYSI CAL_RULE_SET LAYER AFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
55_OHM _SE TOP, BOTTOM Y 0.090 W 0.090 W
55_OHM_SE * Y 0.076 MM 0.076 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
50_OHM_SE TOP, BOTTOM Y 0.115 WM 0.115 WM
50_OHM_SE * Y 0.076 MM 0.076 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER AFONRTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
40_OHM_SE TOP, BOTTOM Y 0.165 WM 0.100 mwm
40_OHM_SE * Y 0.126 WM 0.100 mwm =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
27P4_OHM_SE TOP, BOTTOM Y 0.310 mwm 0.310 mwm
27P4_OHM_SE * Y 0.222 W 0.222 W =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
70_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
70_OHM DI FF  |st3,1sL4,15L9,15L10| Y 0.151 MM 0.151 MM =STANDARD 0.224 W 0.224 W
70_OHM DI FF TOP, BOTTOM Y 0.185 mw™m 0.185 WM 0.200 w 0.200 w
PHYSI CAL_RULE_SET LAYER AFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF | 'st3,1sL4,15L9,15L10| Y 0.095 WM 0.095 W™ 0.234 W 0.234 W
90_OHM DI FF TOP, BOTTOM Y 0.112 MM 0.112 MM 0.220 wW 0.220 wW
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
100_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
100_OHM DI FF | st3,1sL4,15L9,15L10| Y 0.075 WM 0.075 WM 0.244 W 0.244 W
100_OHM DI FF | TOP, BOTTOM Y 0.091 MM 0.091 MM 0.230 w 0.230 w
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
100_OHM DI FF_HDD * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
100_OHM DI FF_HDD | sta, IsL4, 1SLs, I SL10 Y 0.083 W 0.083 W 0.400 W 0.400 Mv
100_OHM DI FF_HDD| TOP, BOTTOM Y 0.095 W 0.095 W 0.400 W 0.400 wW
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
110_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
110_OHM DI FF | st3,1sL4,15L9,15L10| Y 0.075 WM 0.075 WM 0.330 mv 0.330 mv
110_OHM DI FF | TOP, BOTTOM Y 0.077 WM 0.077 WM 0.330 w 0.330 mv
PHYSI CAL_RULE_SET LAYER AFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
1:1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 W 0.1 W

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VE| GHT NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET NET_PHYSI CAL_TYPE AREA_TYPE PHYSI CAL_RULE_SET
DEFAULT * 0.1 MM ? * * BGA BGA_P1MM MEM 40S BGA STANDARD
STANDARD * =DEFAULT ? MEM_CLK * BGA BGA_P2MM MEM 40S_VDD BGA STANDARD
BGA_P1MM * 0.1 MM ? CLK_FSB * BGA BGA_P2MM
BGA_P2MM * 0.2 W ? CLK_LPC * BGA BGA_P2MM
BGA_P3MM * 0.3 MV ? CLK_PCI * BGA BGA_P2MM

CLK_PCI E * BGA BGA_P2MM

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT CLK_SLO/V * BGA BC;A_PZM\A

1.5:1_SPACING . 0.15 WM ? FSB_DSTB FSB_DSTB BGA BGA_P3MM
2:1_SPACI NG * 0.2 W ?

2.5:1_SPACI NG * 0.25 MM ?

3: 1_SPACI NG * 0.3 MV ?
4:1_SPACI NG * 0.4 MW ?

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT

2X_DI ELECTRI C | TOP, BOTTOM 0.140 MM ?

3X_DI ELECTRI C | TOP, BOTTOM 0.210 MM ?

4X_DI ELECTRI C | TOP, BOTTOM 0.280 MM ?

5X_DI ELECTRI C | TOP, BOTTOM 0.350 MM ?

2X_DI ELECTRI C * 0.126 MM ?

3X_DI ELECTRI C * 0.189 MM ?

4X_DI ELECTRI C * 0.252 MM ?

5X_DI ELECTRI C * 0.315 MM ?

K19i PCB Rul e Definitions

SYNC_MASTER=WFERRY_K19I SYNC_DATE=12/ 12/ 2008
NOTI CE OF PROPRI ETARY PROPERTY
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PROPERTY OF APPLE COMPUTER, | NC. THE POSSESSOR
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