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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 Tl 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_BOM 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 Tl 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 TI CAL | WELLSPRI NG_PROG
Devel opnent BOM
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
085-0737 1 K191 M.B DEVELCPMENT DEVEL CRI TI CAL DEVEL_BOM

Alternate Parts

PART NUVBER ék'%RIN\lAL;\I'/gEEO? BOM OPTI ON REF DES COMMENTS:
138S0603| 13850602 ALL Mirrata alt to Samsung
152S0968| 15250966 ALL Maglayer alt to Delta
128S0220| 12850262 ALL KEMET alt to SANYO
15280778 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
15250847 15250586 ALL MAGLAYERS AS ALTERNATE
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Fan Connectors
FUNC_TEST
- TRUE PP5V_SO
— TRUE. FAN RT_PVW
— TRUE FAN_RT_TACH
i TRUE GN\ND
= LVDS Connect or
FUNC_TEST
- TRUE PP3V3_S0
— TRUE PP3V3_SW LCD
[ — TRUE PPVOUT_S0_LCDBKLT
— TRUE LVDS DDC CLK
- TRUE LVDS_DDC _DATA
— TRUE LVDS_CONN_A_DATA_N<O>
— TRUE LVDS CONN_A DATA_ P<0>
— TRUE LVDS_CONN_A_DATA N<1>
- TRUE LVDS CONN_A DATA P<1>
—= TRUE LVDS_CONN_A_DATA N<2>
— TRUE LVDS CONN_A DATA P<2>
— TRUE LVDS_CONN_A CLK_F_N
[ — TRUE LVDS CONN A CLK F_P
— TRUE LVDS_CONN_B_DATA_N<0>
— TRUE LVDS CONN_B_DATA_P<0>
— TRUE LVDS_CONN_B_DATA N<1>
[— TRUE LVDS CONN _B_DATA P<1>
— TRUE LVDS CONN_B_DATA N<2>
[ — TRUE LVDS CONN_B_DATA P<2>
= TRUE LVDS CONN B CLK F N
[— TRUE LVDS CONN B CLK F_P
- TRUE LED RETURN 1
— TRUE LED RETURN 2
— TRUE. LED RETURN 3
- TRUE LED RETURN 4
— TRUE LED RETURN 5
— TRUE. LED RETURN 6
- TRUE BKL_ | SEN1
— TRUE BKL_| SEN2
— TRUE. BKL_ 1 SEN3
- TRUE BKL_| SEN4
— TRUE. BKL_ | SENS
— TRUE. BKL_ | SEN6
i TRUE G\D
| PD Fl ex Connect or
FUNC_TEST
TRUE PP3V3_S3_LDO
[ — TRUE PP18V5_S3
- TRUE Z2 CS L
[— TRUE Z2_DEBUG3
- TRUE Z2 _NMOSI
— TRUE Z2_M SO
— TRUE Z2_SCLK
- TRUE Z2_BOOST_EN
— TRUE Z2_HOST_|I NTN
- TRUE Z2 _CLKI N
— TRUE. Z2_KEY_ACT_L
[ TRUE Z2 RESET
— TRUE PSCC M SO
— TRUE PSCC_MOSI
— TRUE PSCC_SCLK
— TRUE SMBUS_SMC A _S3_SDA
— TRUE SMBUS_SMC A _S3_SCL
— TRUE PSOC F_CS L
- TRUE Pl CKB L
i TRUE GN\D
SD Card Connect or
FUNC_TEST
TRUE SD D<7..0>
B TRUE SD_CMD
— TRUE SD _CLK
— TRUE SD CD L
— TRUE SD_W,
TRUE GN\D
1 Speaker Connectors
FUNC_TEST
[ — TRUE Bl MCLO
— TRUE Bl _MC SHI ELD
— TRUE BIl_MC H
— TRUE SPKRCONN L_OUT_P
— TRUE SPKRCONN L_OUT_N
— TRUE SPKRCONN R OUT_P
— TRUE SPKRCONN R OQUT_N
— TRUE SPKRCONN_S_OUT_P
— TRUE SPKRCONN_S_OUT_N
i TRUE G\D

72
64 65 67

Functi onal

Te

st

Poi nt s

j 3 TPs
] 3 TPs

3 TPs

6 40 43 59 60 81

59 60

6 40 43 59 60 81

: * ] 6 TPs

43 45 48 59 60 67
a3

3 TPs

a1
38_ag
87,20
31723
59

6 40 43 59 60 81
6 40 43 59 60 81

40 41 59

] 3 TPs

7 10 11 44 61

7 21 22 44 64

7 26 27 63 68

7.9.10 11 12 13 16 17 19 21 22

23735 61 65 66 67
7 10 11 15 22 37 66 67 68 62

717 23 53 66

58_61 66 67 68 69 71 72 82
8.7.12 17 18 20 21 22 23_26_27

35737%41743"458"48" 47748753 57
7 26 27 28 63 68

6 7 20 25 29 30 43 48 50 68

67 21 22 32 66

717 19 21 22 24 28 32_35 36 42

52762 66 67 68 69 71 82

6 7_20 21 24 38 40 41 42 43 45
48”5860 67

7 35 44 45 59 60 62 63 64 73

717 22 31 32

717 22 31 32

7.8 29 37 38 39 41 49 51 53 62

63 68
a0 a1

6 49

6 49

651 69 72 74

53

8 40 62 67

20 38 40 41 67

20 32 35 40 67 71

67 21 22 32 66

6 37 51

6 37

“J6 TPs

j 2 TPs

j 10 TPs

g5 8 T
Lhd] 3 TPs SATA ODD Connectors DC Power Connect or
P FUNC_TEST FUNC_TEST
= TRUE PP5V_SW ODD corml 4 TPs = TRUE PP18V5_DCl N_FUSE
j 5 TPs = e SMC ODD DETECT o = TRUE ADAPTER SENSE
= TRUE SATA_ODD R2D P - TRUE GND
TRUE SATA_ODD R2D N w1 I
':D TRUE SATA_ODD D2R C N - L Co
e SATA QDD D2R C P w7 Battery nnect or
BsTar el s s G\D FUNC_TEST
. T TRUE | 3 Ps = TRE PPVBAT G3H_CONN
1 = TRUE SMBUS_SMC BSA SCL
. - Keyboard Connect or B e SVBUS_SMC BSA SDA
e [ TRUE. SYS DETECT L
- FUNC_TEST = TRUE GND_BATT_CHGND
. [ — TRUE. PP3V3_S3 6720 25 29 30 43 48 50 68
= TRGE PP3V42_G3H o750, 3p.30 28 40 4 42 43 a5
= wme WS_KBDL . Bl L Connect or
. [ TRUE. W5 _KBD2 s
— TRUE W5_KBD3 - FUNC_TEST
e V& KBDA = TRUE PP3V42_G3H
o0 o2 [ — e WE KBD5 - - TRUE SMC LID R
o 52 — V& KBDO b = TRUE SMVBUS_SMC BSA_SCL
TRUE a8
8 69 DD TRUE WS KBD7 - [ TRUE SMBUS SMC BSA SDA
:ss = TRUE W5 KBDS - — TRUE SMC Bl L_BUTTON L
o - TRUE WS_KBD9 . GN\D
oo = TRUE WS_KBD10 o L TRUE
8 ee TRUE W5 KBD11 a8
S—ns Ve KoD12 - = Power Nets
- = TRUE KBS @ FUNC_TEST
o0 2 W5 _KBD14 w0 -~
o072 74 = ng & KBDLE CAP o = TRUE PPVCORE_SO_CPU
69 72 74 [— TRUE W5 _KBD16 NUM . — TRUE PPVCORE SO_MCP
60 72 74 = e WE KBD17 - TRUE PPOV75_S0_DDRVIT
60 72 74 [— WS KBD18 “° - TRUE. PP1V0O5_S0
[ — TRUE. 8
60 72 74 WS KBD19 — TRUE PP1V5_S0
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STDG:F-ZIOO%%él OH TH Fan Scr ew Hol e 77100 oy NC_PCI E_CLK100M EXCARDN NAI\lIS: “PCI E_CLK100M EXCARDN _; 56 7
. . = BASESTRUE ~ NO TEST=TRUE
( UPPER) ZT0988 s TP_EXCARD CLKREQ L TP EXCARD_CLKREQ L o - 6 legOl
STDOFF- 4. 50D. 98H- 1. 1- 3. 48- TH VAKE_BASE=TRUE ~ (Internal pu I - up) 55 51 45 41 30 38 97 g0 7 5, PPBV_S3 2 PP5V_S3 AUDI O AVP
ZT0935 1 716 s ry—NC_PCl E_EXCARD _R2DCP — NG POLE EXCARD RODCR _pese M N-RECR- 5"
STDOFF-4.0 -ORTH 716 s ry—NC_PCl E_EXCARD R2DCN — NC _PCI E_ EXCARD_R2
(LO/\ER) 1 = — E_BASEETRUE  NO _TEST=TRUE
= 710 BT RO DR NG PCLE_EXCARD D2RP o+ 16 77 Et hernet Signals
e N B E X CARD 2RI o= NNC PCI E EXCARD DORN @ e 7 PM SLP_RMGT L PM SLP_RVGT_L
= 2 20 0 DM SRRV — [ © 20 5
we TP _PCIE EXCARD PRSNT L TP_PCl E EXCARD PRSNT L jyymy s s T — PM SLP_RMGT L oo & 20 52
WE_BASESTRUE ~ (Internal pull-up) o
I / O R P PCI E_FW PRSNT L [oon> 16 35 O NC RTL8211 RE = NAI\IE:FBRIblEglzkg RE NO TEST=TRUE ° **
OW F0gos « s _RTL8211_VDDREG — [RTLB211 VDDREG
SH0914 CP
1. 4Dl A- SHORT- EM - MLB- MB7- VD8 U Pogo (?)1 - G\D :l
M SHO0903 5 o
(Et her net) @ 1 2.0D| A- TALL- EM - M.B- \D7- VD8 402 =
SHO913 1 <:> = e AL TH = NCPVC' m: 58 g
1. 4Dl A- SHORT- EM - MLB- MD7- VD8 il . 'R0930 L= MP MI_PD o+
EN = LVDS Si gnal s ‘%ZK
1 Aew
( FV800) @ o017 s rmy LVDS_CONN_A_CLK_P _ WEDEAS(E_CINN A_CLK_P oo 7 0 71 ZYE'ZLF
LVDS_CONN A CLK_N — LVDS CONN A CLK_N
SH0912 SO DI MM Pogos = = BT =
1. 4Dl A- SHORT- EM - MLB- MD7- VB8 . LVDS_| G A DATA P<0..2> _ VDS CONN A DATA_P<0. - =
M SHO900 SH0902 = — WE BASE=TRUE o
(M ni - DP) @ 1 2.0Di A- TALL- EM -M.B-MO7- M8 2. 0DI A TALL- EM - M.B- M97- VD8 7 [ LVDS | G A DATA N<O..2> _ LVDS CONN A DATA N<O.. 2> oo o omy RTL8211_CLK125 RIL8211_CLK125
1 1 e NC LVDS_| G A DATAP<3> . NC LVDS |G A DATAP<3> o 1
SHO911 @ l @ AN — WAKE_BASE=TRUE ~ —__ NO TEST=TRUE 2R£)931
1. 4D A- SHORT- EM - M_B- MD7- MBS (LEFT) = (RI GHT) 7o NC LVDS 1G A DATANSS> NA'\llg:l:_lliVDS IS A DATANGSS s ™ $ew
M - MF- LF
1 2402
(Upper USB) @ 7760170 oy LVDS_OONN B_CLK_P — VDS CONN B CLK_P [ o 47 e 77
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- MB7- VB8 SHO905 SHO0906 LVDS |G B_DATA P<0..2> __ CONN B DATA_P< ;
SM 2.0DI A TALL- EM - M.B- MD7- VD8 2. ODI A- TALL- EM - M.B- MD7- VD8 7o - LVDS LG 0 — B Q.. 22 o o o0 Power Signal s
M M J—
(Lower usg) (O)* s s o o LVBS1G B DATA NO... 2> — (D5 oM B-DATA N, . 22 oy « e e [y MG, PMLG2_EN — S\MC PM G2 _EN oy o 0 2 o
SHO915 @ l @ 1o mm NG LVDS |G B DATAP<3> _ NC LVDS |G B DATApT<Eg> et —
1. 4Dl A SHORI- %M - B- MD7- MO8 (Near BIL Connector) —= (Near | PD Connect or) 710 my NC LVDS | G B DATAN<3> _ Nc LVDS 1G B DATANI<t3|_IRUEﬂ,7 . GVUX Signal s
D Card @ 1 7176 ry_ LVDS_BKL_ON — LVDS BKL_ON oo 5 17 73 o0 rm—TP_GVUX_JTAG TCK L = WA T L
(SD Card) L — MARE_BASESTROE w0 o oy TP_GVUX_JTAG TDI TP G\/LJX JTAG TDI
7475 72 17 0 oy LCD_BKLT_PWM — N'RKCEDBAB%E';]T = R — TRKE_BASE=
SHO916 o 17 oy LCD_PWR_EN D PWR EN oo w0 T P_GVUX_JTAG TMVB = NIEFS'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 = N'R.YEDEASE’PPRUELK oD oo e « MCP_HPLUG DET2 __ NCP_HPLUG DET2 oo ¢ o
( ') 69 17 8 5, LVDS DDC DATA __ LVDS DDC DATA e e VAKE_BASE=TRUE
<D = NAKE BASE=TRUE <D 1R0920
20K
Di spl ayPort Signals /6w
CLF
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
— GND BATT_CHGND ; 55 34 o [Ty FVW643_WAKE L — FW43 WAKE L 5 34 35
D @ 1 1 @ W PLGG N = M;\:KVET ?:’T_%E;' ) SYNC_MASTER=WFERRY_K19| SYNC_DATE=01/ 13/ 2009
= w100 T G _DET — DET [ © 10 5 T — .
VOLTAGE=0V (Keyboard Protector) = (1 PD Protector) WAKE_BASESTRUE ICE OF P RIETARY P ERTY
- . THE | NFO?MQTI ON CONTAI NED HEREI N | S THE PROPRI ETARY
Menory Signal s AGREES Yo THE FOLLOARG T NG THE POSSESSCR
o6 63 20 5 [T IVEMVTT EN __ NMEM VTT EN [T o 2 o3 o0 | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
VAKE_BASE=TRUE — Il NOT TO REPRODUCE OR COPY | T
. NCI\/EMAA<15> __ NC MEM A A<15> [ © 2 111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
VAKE_BASE= TEST=TRUE
275 _NC _MEM B A<15> — NC MEM B _A<15> o ¢ 2 STZE | DRAW NG NUVBER REV.
WRKEBASEE T TEST=TROE D 051- 7903 A
@ APPLE | NC. E = =
NONE 8 83




8 7 6 5 4 3 2 1

oM T
75 13 6@y FSB A L<3> 20 A3 U1000 ADS*|ym_ FSB ADS L @
75 13 5@5 A L<4> L5~ A4* PENRYN BNR* B2 FSB BNR L B 2 75
* FCBGA * FSB BPRI L
70 19 o (@ FSB A L<5> LiGAS 1 BPRI*o® S D 9 7 PP1VOS_SO §.7 ot ga o 17 10 21 22
75 13 5@5 A L<6> K5 AG* 337351 65765 67
75 13 S<IFFSB A L<7> M8 AT* DEFER* HH5 FSB DEFER L Va:» s
75 13 osqE—y FSB A L<8> N2 | AB* DRDY* | F21 FSB DRDY L B 2 75 RLO0O"
75 13 S@B A L<9> J1~AQ* DBSY* |EL FSB DBSY L B 12 75 54.9
75 13 s @y FSB A L<10> N3 HALO* o 110w
7s 13 ¢y FSB A L<11> PS HALL* g g BRO* [yF1 FSB BREQD L CBD 12 75 M:;IE;Z
FSB A L<12> P2 A12*
75 13 smry FSE
75 13 @y FSB A L<13> L2 A13* | ERR* |4D20 75 CPU I ERR L
75 13 S@B A L<14> P4~ A14* § 5 I NI T* |83 CPU INIT L a3 7S
75 13 o @y FSB A L<15> P1 | A15* 2
FSB A L<16> RL * LOCK* |~ Ha FSB LOCK L 6 13 75
75 13 e A= ALE ez
75 13 5 gy 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 og@ry FSB _REQ L<1> e |REQL* RS1* |\Fa FSB RS L<1> am e
75 13 s gy FSB_REQ L<2> 2 | REQR* RS2* W& FSB RS L<2> am e
75 13 sy FSB_REQ L<3> I3 |REQB* TRDY* |, @ FSB_TRDY_L am e s
75 13 og@ry FSB _REQ L<4> L1 JREQI*
H T* h S FSB HT L Va:» LERC MT
75 13 @y FSB A L<17> Y2 |A17* HI TV N E2 FSB H TM L CB o 12 75
75 13 oqEy FSB A L<18> B A18* 75 13 oy FSB D L<0> £22{D0* U1000 D32* | Y22 FSB D L<32> @D
75 13 oqEy FSB A L<19> R3 | A19* BPMD* | AD4 XDP_BPM L<0> s B 75 13 og@ry FSB D L<1> F24{D1* PENRYN D33* |, AB24  FSB D L<33> By st
75 13 6B FSB A L<20> 6 | A20* BPML* | ADS XDP _BPM L<1> B> 2 75 RlE?AO% 75 13 6B FSB D L<2> E26 - D2* FCBGA D34 |~ V24 FSB D L<34> B 61375
75 13 S@HFSB A L<21> wA21* 9 BPMR* | ADL XDP _BPM L<2> B 12 75 1% 75 13 S@B D L<3> @2~ D3* 2 OF 4 D35* | V26 FSB D L<35> By 51375
* g * wew FSB D L<4> 23 D4* D36* | V23 FSB D L<36> o 13 75
75 13 S@HFSB A L<22> Y5~A22 o BPVB* | ACA XDP_BPM L<3> CBD 12 75 MF-LF 75 13 6By YD
* > 4022 75136 FSB D L<5> s D5+ D37* |y T22 FSB_D L<37> 6 15 75
75 13 S@HFSB A L<23> UL A3 et PRDY* |, AC2 XDP_BPM L<4> (B 12 75 e FSE B
75 13 S@HFSB A L<24> R4 ~|A24% 4 PREQF | ACL XDP_BPM L<5> B> 27 75 13 S@B D L<6> E25 D6* D38* | W25 FSB D L<38> B 5 1375
* = ACS XDP_TCK. 75 13 5, FSB D L<7> E23+D7* D39* | U23 FSB D L<39> 613 75
75 13 5@5 A L<25> T54A25 § = TCK] a2 7s @St YD
75 13 @y FSB A L<26> T3 A26* 2 = TDI | s XDP_TDI am o2 s 75 13 gy FSB D L<8> K24 DB* D40* | Y25 FSB D L<40> CBry s
75 13 oqE—y FSB A L<27> e | A27* é TDO_AB3 XDP_TDO oD 10 12 75 75 13 sg@—y FSB D L<9> @4 DO* ° N D41* | ve2 FSB D L<41> By e
75 13 6By FSB A L<28> 8 | A28* TNS|_ABS XDP_TMS N o 2 75 75 13 6B FSB D L<10> J24~D10* % % D42* |~ Y23 FSB D L<42> (B 61378
75 13 sy FSB A L<20> va | A29* TRST* | A8B6 XDP_TRST L am oz 75 13 @y FSB D L<11> 323D11* D43* | vea FSB D L<43> By st
75 13 6B FSB A L<30> w ~A30* DBR* |- C20 XDP_DBRESET L Ty 12 24 N 75 13 6B FSB D L<12> H22 A D12* ff ff D44* | ves FSB D L<44> Va:n LR
75 13 o@ryFSB A L<31> va_|aA31* RlO%% 75 13 sg@—y FSB D L<13> F26D13* g g D45* |, Am23  FSB D L<45> e
75 ”@HFSB A L<32> VB8 | A32* Y 123,3 75 13 S@B D L<14> K22 D14* D46* | AA24 FSB D L<46> By 51375
75 ”@HFSB A L<33> Arg I A33* THERMAL VE-LF 75 13 S@B D L<15> 3+ D15* DA47* |~ AB25 FSB D L<47> B 5 1375
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> 25Dl NVO* DI NV2* [ U22 FSB DI NV L<2> Va:in LR
THERMDC|_B25 CPU THERMD N o 4 o
CPU A20M L 26 A20M
75 13 TRy
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 1 GNNE* 75 13 og@ry FSB D L<17> K25 D17* D49* |, AD24  FSB D L<49> CBD 5 19 75
75 13 og@ry FSB D L<18> P26, D18* D50% | A1 FSB D L<50> By s
75 13 [Ty CPU_STPCLK L s |STPCLKF — HaK 75 15 6¢BrFSB D L<19> res |D1o* D51*|oAB22  FSB D L<51> Goy ¢ 12 75
75 13 [TRy-CPU_I NTR G5 LI NTO 7s 13 6¢gry FSB D L<20> L23D20* D52* |, AB21  FSB D L<52> Va:in LR
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
75 13 TR CPU SM _L A3ASM * BCLK1| A21 FSB_CLK_CPU N QW] 3 75 75 13 S@HFSB D L<22> L22 |D22* D54* |~ AD20 ESB_D _L<54> B 61378
75 13 6B FSB D L<23> M3~ D23* D55* | AE22 FSB D L<55> By 51375
TP_CPU RSVD M4 ™| RSVDO 75 13 og@ry FSB D L<24> P25 | D2 4* - ™ D56% |, AF23  FSB D L<56> By s
TP_CPU RSVD N5 N5 |RSVDL 75 13 oggry FSB D L<265> P23 |DR5* % % D57*| A5 FSB D L<57> By e
TP _CPU RSVD T2 T2 |RSVD2 75 13 6B FSB D L<26> P22 \D26* D58* | AE21 FSB D L<58> Va:in LR
TP_CPU RSVD V3 va_|RsvD3 a 75 13 6@y FSB D L<27> 24 |pp7* L2 D59% |~ AD21  FSB D L<59> Gy s
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 E 75 13 S@B D L<29> L25 4 DR29* D61* |~ AD23 FSB D L<61> By 51375
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 22 |RSVD? & B 75 13 sq@—y FSB D L<31> Nes | D31+ D63* |, A3 FSB D L<63> By s
TP_CPU RSVD D3 03 |RSVDS R1005 75 13 og@ry FSB DSTB L N<1> L26 | DSTBN1* DSTBNB* | AE25  FSB DSTB L N<3> By s
CPU JTAG Support w 75 15 o B> FSB_DSTB |_P<1> ves | DSTBPL* DSTBP3* |, ar2a___FSB_DSTB_L_P<3> P
116w 75 13 6, FSB DI NV L<1> 24 Dl NVL* DI NV3* |~ Ac20 FSB DI NV L<3> 613 75
it G pacing
R1090 2402
o120 _XDP TN 1 049 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>
e CPU TEST4 AF26 | TEST4
://Ff\é/ R1092 TP CPU TESTS AF1_|TESTS DPRSTP* |~ ES CPU DPRSTP L (N 13 61 75
751201 _XDP_TDO o2 voE 1 TP_CPU TEST6 226 |TEST6 DPSLP* | B5 CPU DPSLP L am s s
PLACEMENT_NOTE=PI ace R1092 near | TP connector (if present) 1% . — TP CPU TEST7 < |TEST7 DPWR* |~ D24 FSB DPVWR L amg e s
ME- L 75 5 <O} CPU_BSEL<0> B22 |BSELO PWRGOOD|_D6 CPU_PWRGD (TN 12 13 75
o 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 PLACEMENT_NOTE=Pl ace R1005 within 12. 7mm of CPU.
1%
R1094 y 16w PLACEMENT_NOTE=Pl ace R1006 wi thin 12.7nm of CPU.
VE-L
75 12 9 _XDP_TRST L 5 2 o | PLACEMENT_NOTE (all 4 resistors): 1
y 6w i Place within 12. 7mmof CPU =
VE- LF =

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
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SYNC FROM

(CPU CORE POVER)
PPVCORE SO_CPU

D10

D12

D14

D15 | VCC
D17

D18

E7

AB12

AB14

AB15

AB17

AB18

a7 | | (BRL#)

oM T

U1000
PENRYN

FCBGA

3 CF 4

AD10

AD12

AD14

AD15

ADL7

AD18

AE9

vcc

AE10

AE12

AE13

AE15

AEL7

AF12

AF14

AF15

AF17

AF18

AF20

@1

67 10 11 44 61

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

veer

VI DO

26

6
23

9 11 12 13 16 17 19 21 22
35 61 65 66 67

4500 mA (before VCC stable)

2500 mA (after

(CPU I NTERNAL PLL POWER 1.5V)
PP1V5_S0

130 mA

VI D1

AFS

CPU VI D<0> ooy © 7S

VI D2

AES

CPU VI D<1> ooy © 7S

VI D3|

AF4

CPU VI D<2> oo © 7S
CPU VI D<3> ooy © 7S

VI D4

AE3

CPU VI D<4> [oom 8 75

VI D5

AF3

VI Dg|

CPU VI D<5> [Ty © 7S

VCCSENSI

CPU VI D<6> ooy © 7S

CPU VCCSENSE P

VCC st abl e)

6 7 11 15 22 37 66 67 68 82

6710 11 44 61

VSSSENSI

AE7

CPU VCCSENSE N

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

T18

CHANGE CPU FROM SOCKET TO BGA SYMBOL

Current nunbers from Merom for

Santa Rosa EMTS, doc #20905.

. [ooTy 61 75

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

, 402

Vss

v T
U1000
PENRYN

4 OF 4

Socket - P KEY)

VSss

AB4

ABS

AB11

AB13

AB16

AD11

AD13

AD16

AF11

AF13

AF16

AF19

AF21

25

AF25

CPU Power & Ground

SYNC_MASTER=K24_M.B

SYNC_DATE=02/ 05/ 2009

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI
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

Il NOT TO REVEAL OR PUBLI SH I N WHOLE CR PART
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SI ZE DRAW NG NUMBER REV.
D 051- 7903 A
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SYNC FROM T18

61 44 10 7 5 PPVCORE SO CPU

CPU VCore HF and Bul k Decoupl i ng

4X 330UF. 20X 22UF 0805

PLACEMENT_NOTE ( C1200- C1219) :

Pl ace inside socket cavity on secondary side.

CRI Tl CAL

CRI Tl CAL

CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL

+ C1200 1 Cl201 t Cl1202 t C1203 t Cl204 t C1205 * C1206 t C1207 t C1208 t C1209
22UF —— 22UF —— 22UF 22UF 22UF —— 22UF —— 22UF —— 22UF 22UF 22UF
20% — 20% — 20% 20% 20% % —— 20% —— 20% 20% 0%

, 6.3V , 6.3V , 6.3V , 6.3V , 6.3V , 6.3V , 6.3V , 6.3V , 6.3V , 6.3V
CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R

B 805 B B 805 805 B

CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL

1 Cl210 1 Cl211 1 Cl212 1 Cl213 1 Cl214 1 Cl1215 1 Cl216 1 C1217 1 Cl1218 1 Cl219
22UF —— 22UF —— 22UF 22UF 22UF —— 22UF —— 22UF —— 22UF 22UF 22UF
20% —— 20% —— 20% 20% 20% - —— 20% —— 20% 20% 20%

, 6.3V , 6.3V , 6.3V , 6.3V , 6.3v , 6.3V , 6.3V , 6.3V , 6.3V , 6.3V
CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R
805 805 805 B 805 805 B B 805

PLACEMENT_NOTE ( C1240- C1243):

Pl ace on secondary side.

1

NOSTUFF

— —470UF- 4MOHM — — 470UF- 4MOHM

T 20% —T 20%

r'z

CRI Tl CAL

.|t Cl242
470UF- 4MOHM
20%

3|2 2.0v
POLY- TANT
D2T- SM

CRI Tl CAL
Cl1240

CRI TI CAL
L' Cl241

2.0V 2 2.0V
POLY- TANT POLY- TANT
D2T- SM D2T- SM

Pl ace on secondary side. Place on secondary side.

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

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

P
C1250 * 1 Cl1251
10uF 0. 0O1UF

Pl ace on secondary side.

CRI Tl CAL

L' Cl243
470UF- 4NOHM
20%

302 2.0V
POLY- TANT
D2T- SM

VCCA (CPU Avdd) DECOUPLI NG

1x 10uF, 1x 0. O01luF

LACEMENT_NOTE=Pl ace C1281 near CPU pin B26.

VCCP (CPU 1/ O DECOUPLI NG

1x 330uF, 6x 0.1uF 0402
PLACEMENT_NOTE=P| ace C1260 between CPU & NB.

CRI TI CAL
C1260
330UF

2.0V
POLY- TANT
D2T-

REMOVE NO STUFF CAPS C1220 TO C1231

REMOVE Cl1244 & Cl1245

CHANGE C1240-C1243 AND C1260 FROM 128S0241(9 M LLI - CHM

H, 1 Cl1261 1 C1262 1 C1263 1 Cl264 B
——0.10F —0.1UF 0.1UF  ——o0.1UF
29% T, i T, i fri‘a T, i

2|3 2 CeRm 2 CeRm 2 CeRm 2 CeRm 2
o 405 405 405 405

C1265

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% =

57'53

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

2o s PP1VO5_S0

22 21 19 17 1613 11 10 9.7 6

PLACEMENT_NOTE=PI ace cl ose to CPU to minimize stub.

XDP
T
R1315' BETERK
54.9 J1300
leéw 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_A1 » 12 ol o OBSDATA_C1 MCP_DEBUG<1> B 0 70
14 13
o
7 oy XDP_BPM L<1> COBSDATA_A2 » 16 o 15 - 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 OBSDATA_BO -« 28 ol - OBSDATA_D0 MCP_DEBUG<4> B 0 70
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 78
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 PVIRGDY HOOKO 20 [0 L TRCLK HOOK FSB CLK I TP_P P 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 2 519{157
50 oA NOTE: XDP_DBRESET_L nust be pulled-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 TCKQ - 28 o2 5 VS XDP_TMS oo © 7
60 o8 XDP_PRESENT#
XDP DP
C13001: 1C1301
0.1yF L Lo TuF
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> AN3BCPU 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
7596 FSB A L<28> AL34_cPU 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
213047 3 13 1201 10 0.7 8 oo FSB_REQ L<2> AC39 cpy REQR# CPU_D53#, VO 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> B> 5 0 75
R144101 Rl41§>1 1R21416 R CPU_D56#, HAL FSB D L<56>
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 ADAO_|CPy_H TV =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
= MCP_CPU COMP_VCC AMA3 |cPy_COMP_VCC CPU_SLP#HAMB3 » FSB CPUSLP L o ACREES o FHE ForLOA NG T | NG THE POSSESSR
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
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D NVEM DQ<0> AP35 NDQ_):Q MCLKOA_O_N

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 INDQO_61 MDQS0_6_P| ARS MEM A P<6> 26 76 76 27 MEM B 61> AV2 |VDQL 61 MDQSL_6_P| AY2 MEM B P<6> 27 16
AN9_|MDQD_60 MDQS0_6_NyAR9 MEM A N<6> 26 76 76 21 MEM B 60> AV3 [MDQL_60 MDQSL_6_NRAYL MEM B N<6> .
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 7 2rcgryMEM B_DQ<58> < "R MDQ1_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 6 27 MEM B 57> AR |VDQL 57 MDQS1_4_P| BALO MEM B P<4> 27 76
AN7_|NDQD_56 MDQSO_4_NARLS o o  VEM A DQS N<4> 267 76 z7¢ayVEM B_DQ<56> <« A8 MDQL_56 MDQS1_4_NRAYLL o o MEM B _DQS N<d> s o 7
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 B NMVEM B DQ<54> . AY3 [\DQL 54 MDQS1_3_NBA33 o o NMVEM B_DQS_N<3> B> 27 7
AV6 |VDQ_53 MDQS0_2_P| AU30 MEM A pP<2> 2 76 76 21 MEM B 53> BB3 |MDQL_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 MDQS0_1_P| AT35 NMEM A_| _P<1> 26 76 76 27 MEM B_ 51> AW INDQL_51 MDQS1_1_P| BA43 NMVEM B_| , P<1> 27 76
AR5 |MDQO_50 MDQS0_1_NHAU35 MEM A N<1> 26 76 6 27 MEM B 50> AVB |VDQL_50 MDQS1_1_NRAY42 MEM B N<1> 27 76
AUS_IMDQD_49 MDQS0_0_P| AU39 MEM A P<0> 26 76 76 27 MEM B 49> BA3 INDQL_49 MDQS1_0_P| AT42 MEM B P<0> 27 76
AV5_INDQO_48 MDQSO_0_N-AT39 MEM A N<0> 26 76 6 27 MEM B 48> BB2 |VDQL_48 MDQSL_0_N-AT43 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
AV (NDQD_43 76 27 (B MEM B DQ<43> BB4 |VDQL 43
AY5 |VMDQO_42 MRASO#RAVLT o MEM A RAS L oD 2 7 76 27 MEM B 42> B |MDQL_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
ANL3 NDQ3736| o rgay VEM B_DQ<36> o o AWM2 NDQ1736|
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 B MEM B DQ<34> BBY IMDQL 34 5 MBAL_2| BB29 - MEM B BA<2> o =7 7
ARL4 INDQO_33 l— MBAO_1| AP1O o MEM A BA<1> foom 26 76 76 27 MEM B 33> AY12 |vDQL 33 l— MBAL 1| BB1S MEM B BA<1> @ 2 7
AUL3 INDQO_32 m MBAO_O| AWL7 MEM A _BA<0> oD 2 7 7 2rcaryVEM B DQ<32> <—» BAL2 VD1 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 MEM A A<13> 26 76 = MAL_13| BAl4 MEM B_A<13> 27 76
AP27 |NDQD_25 — —> oo 76 z7¢ay MEM B_DQ<25> —s BA34 [MDQL_25 — —-> lesing
MAO 12| AN23 MEM A A<12> 26 76 MAL 12| AV28 MEM B A<12> 27 76
AR27 |NDQD_ 24 — —> oo 76 27Cary MEM B DQ<24> s AY35 |\DQL_24 — - jou1nd
— MAO 11| AVR1 MEM A A<11> 26 76 — MAL 11| BC28 MEM B A<11> 27 76
AP29 |MDQO_23 — —»> oo 76 27 (B MEM B_DQ<23> <—p BC36_VDQ1_23 - gl jieeing
MAO_10[ ANLO MEM A A<10> 26 76 MAL_10| BAL7 MEM B_A<10> 27 76
AR29 |MDQO_22 — —> oo 76 27 MEM B 22> AVB6 |VDQL_22 — —> oD
MAO O AV21 NMEM A A<9> 26 76 MAL 9| BB28 NMEM B_A<9> 27 76
AP31 |\DQD_21 — —> jevind 76 2ncay MEM B _DQ<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 - —> = jesivg 76 27 NMEM B 19> BA36 |MDQL_19 — —> e oo
MAO_6| AP21 NMEM A A<6> 26 76 MAL 6| AY27 NMEM B_A<6> 27 76
AN29 |VDQD_18 - - s 76 27¢gry MEM B _DQ<18> <« BB36 VD1 _18 - - jieeing
MAO_5| ARRL MEM A A<5> 26 76 MAL_S| BA27 MEM B_A<5> 27 76
AV29 INDQO_17 — —-> jiesing 76 27 MEM B 17> BA38 |NDQL_17 — —-> lesing
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| AVI9 MEM A A<3> 26 76 MAL 3| BB26 NMEM 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 — —> oo 76 27CB MEM B DQ<14> AWIO0 INDQL 14 — —> jLesing
MAO 1| AT19 MEM A A<1> 26 76 MAL 1| BB25 MEM B _A<1> 27 76
AVST_NDQ_13 Mo ol ARLS o MEM A_A<O> g 7o 2 MEM B 13> AVA2 |vpon_ 13 TolBA18 o NEM B A<O> oD
AB7 I\DQo_12 - - oo 20 7 7 2rCary MEM B_DO<12> AVAL |vDQL 12 MAL_ - oD 27 e
AT31 |MDQO_11 76 27 MEM B 11> BA40 |VDQL_11
AV31 76 27 M B 10> BC40
oy P10 [ VEMORY @————L«MM B 98 DQL_L0 [ \EVORY
OO0 | coNTROL 7o 21 avaz oo | YEMERY
AU37 |\DQO_8 0A 76 27 MEM B 8> AW |\DQL 8 1A
Moo oD | wokoa 2 plAvE3 TP MEM A CLK2P oy NEM_B_DO<T> N O PV T
ARBT 5 MCLKOA_2_NAAV33 o) NC MEM A CLK2N e VEM B 5> APAL 5 MCLK1A_2_N-BB42 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 INDQ_3 MCLKOA_1_NpAY24 MEM A CLK N<1> 26 76 76 z7¢ay VEM B_DQ<3> <—p A0 VD1 3 MCLK1A 1 _NRBA22 MEM B_CLK N<1> 27 76
A -2 \ 1| —-»> lieeid MEM B 2> AU VDL 2 - g =
DD_ MCLKOA_O_P| BB20 MEM A CLK P<0> 2 76 e = MCOLK1A_O_P| BAL9 MEM B_CLK_P<0> 27 76
AR35 INDQD_1 o B0 oo 76 27 B MEM B DQ<1> ARAL |NDQL_1 o NAvie Y iesing

NVEM A_CLK_N<O> o 25 76 MEM B CLK N<O> o 7 76

76 27 NMVEM B, 0> AP42 |MDQL o MCLK1A O_N

<<<

3

ARERRDRD

<<
> > >

AN5_|VDQWD_7 MCSOA_1#AT15 o MEM A CS_L<1> oy 2670 76 27 oo VEM B_DVK7> <« AT5 [voow_7 MCS1A_1#(;BBl4 o MEM B_CS L<1> T 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 |VDQWD_5 70 27 (oM} NVEM B_DiVk5> «_ AY7 Ivoov_s

AN13 INDQWD_4 MODTOA_1| AP1S MEM A ODT<1> 26 76 76 27 NVEM B _DMc4> <« BALL [\Dovi_4 MODT1A 1| BBI3 MEM B _ODT<1> oo 27 7
AN27_|VDQWD_3 MODTOA_0| AV15 MEM A _ODT<0> oo 26 7 76 27 G} VEM B_DIMK3> <« BB34 MQwi_3 MODT1A O AY1S NMEM B_ODT<0> o 27 7
AV29 |NDQWD_2 76 27 MEM B Divk2> < BB38 [Mbowvi_2

AV35 |vpavo_1 MCKEOA 1| A3 MEM A CKE<1> 26 76 16 27 MEM B _DMk1> ; AY43 |vpove_1 MCKELA_1| AY31 MEM B CKE<1> @ 27 7
AR34 INDQWD_0 MCKEOA 0| AT23 MEM A CKE<0> oo 26 76 76 27 GO MEM B _DM<O> <« ARA2 [\Dove_o MCKELA 0| BB30 MEM B CKE<0> oD 27 7

MCP Menory Interface
SYNC_MASTER=T18_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

ST ZE | DRAW NG NUVBER REV.

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

NONE 14 83

| 3 | 2 1




Current

nunbers from enai |

oM T

(4 OF 11)
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
+ _NC_MEM A CLK3P <« BA21| MoLKoB_0_P 9 9 MLKkiB O_PLBA20 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> < AULT MCSOB_0# E E MCS1B_0#(BCL6 o TP_MEM B CS L<2>
« _NC MEM A CS L<3> < ARIY MCSOB_1# MCS1B_1#BA1S 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>
« _NC MEM A _ODT<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
68 67 66 37 22 15 11 10 7 & PP1V5_S0 87 mA (A01) 17 m T27| +V_PLL_XREF_XS
1 12 m U28| +v_PLL_DP
2 1 i eseron A2y VOR NEM RESET Lo,
%lﬁf\“, - TP or NC for DDR2.
402 5
-« MCP_MVEM COVP_VDD ANA1L | VEM_COMP_VDD
1« MCP_MEM COVP_GND AVE1 | NEM COMP_GND PP1V5_S0 6710 11 15 22 37 66 67 o8 62
N +VDD_MEML| AML7 4771 mA (AO1, DDR3)
Rl?oljz_ +VDD_MEMR | AMLO
k% 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_MEMLO | 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| AUL6
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] s oe3| 120 SYNC_MASTER=T18_M.B
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 ¢
» om_NC_PEG D2RP<7> o~ 37 lpEo_Rx7_P PEo_Tx7_PLF3 5 NC PEG R2DCP<7> g
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 (n 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 _» MIBIPEF_PRSNT#/ GPI O_47 PES_REFCLK_NK14 o NC PCI E CLK100M PES5N
Int PU
%0 (oo} CARDREADER RESET > M7 PIEg}CLKREQtr/ GPl O 18 PE6_REFCLK_P| N14 o NC PCl E 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 oot 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 :33:252 iﬁxg:zgig 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 19 17 13 12 11 10 9
57 66

7
65 61 35 23

22

PP1V05_S0

PP1V05_SO_MCP_PLL_PEX

84 mA (AO1)

=z MCP_PEX_CLK_COW

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

P13

7 22

‘R1710
2. 37K
1/16W
M- LF
2402
PLACEMENT_NOTE=Pl ace wi thin 12. 7nm of U1400

Poonacha Kongetira provided 11/ 30/ 2007 4: 04pm (no of ficial docunent nunber).

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

6717 22 31 32

J24
K24

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> o B23 |GV | _RXDL - MI_VREF| E28 o MCP_M | _VREF am = | |
7 s [y ENET_RXD<2> _» E24 |Rav | _Rxo2 RaM | TxDol B24 ENET TXD<0> o | I nterface| ENET_TXD<0> |
7 51 rmy—ENET_RXD<3> —»£24 [RaM | _RXDS RoM | TXD1 C24 ENET_TXD<1> o | |
79 91 TRy ENET_CLK125M RXCLK _»A23 IRGM | _RXC/ M | _RXCLK RGM I:TXDQ <25 ; ENET_TXD<2> % 3179 | RGM | 1 |
70 oy ENET_RX_CTRL _»©22 |RGM | _RXCTL/ M | _RXDV RGM | _TXD3[ D25 ENET_TXD<3> oo 21 e | 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
s MCP_M | _PD _»B26 M| _COL/ GPI O 20/ MBMB_DATA  RGM | _TXCTL/ M | _TXEN_C26 __ ENET_TX CTRL 3179 I'NOTE: All Apple products set strap to I
22 31 22 17 7 6 _PP3V3_ENET M - ! ). | _ _ —-> o t
vy MCP_M 1 _PD _»B22 M| _CRS/ GPI O_21/ MBMB_CLK RaM | DO D21 ENET MDC o | M1, RGMI products will enable |
1 . NC ENET I NTR L 322 Iy o1 ENET _MDI O e | feature via software. This |
R1§918 - ROM I INTR/ GR35 ROV MDY - <D | avoi ds a | eakage i ssue since |
1% » _PP1VO5_ENET_MCP_PLL_MAC RGM | _PWRDAN GPI O 37]_G23 NC ENET_PWRDWN L . | MCP79 requires a S5 pul | -up. |
i 5 mA (AO1) T23 sV DUAL_MACPLL [ e s s s s s s s s s s s s s s s s
4022 BUF_25MiZ| E23 MCP_CLK25M BUFO_R  ry 52 10 PP3V3_S0 870 T8 2 50 27 3
»MCP M| COVP VDD 27 1 _cove vop LROYIE O D S S R
v MCP_M | _COVP_GND B27 |M | _COWP_GND M| _RESET#[1J23 _o ENET_RESET L oy o 7
s PP3V3_SO_MCP_DAC ., R1860° 11RO105|3<61
R1811 +V_Ra_DAd| 332 103 mA 206 mA (A01) WK
49. 9 v TV DAC K32 T103 mM 1/ 16W 1/16W
17180 2 _NC_MCP_RGB DAC RSET C39 |RGB_DAC_RSET VTV M:Z‘llﬁgz 2402
Vb » _NC MCP_RGB_DAC_VREF B38 |RaB_DAC. VREF SN MCP DDC. CLKO
DDC:DATAU Al o MCP_DDC DATAO
7 8 > RGB_DAC RED| B39 o NC MCP_RGB_RED 2 RGB DAC Di sabl e:
= A39 NC_MCP_RGB_GREEN 23 Ckay to float all RGB_DAC signals.
7 25 o NC_MCP_TV_DAC RSET E36 |Tv_DAC_RSET RCB_DAC_GREE -»> y .
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 . .
a6.35 22 20 24 22 21 307 o _PP3V3_S5 C / Pr Tv.DACRED A3 NC CRT IGR CPR  mwr TV DAC Di sabl e:
82771 69 68 67 66 62 52 42 Y / Y TV DAC GREEN B36 _ NCCRT IGGYY 23 77 Ckay to float all TV_DAC signals.
23 MCP. K27M XTALI N o C38 AL —> jLesing Y ¢}
R1820* e oL -> XTALIN_TV Comp / Pb  TV.DAC BLUE G36 NC CRT |G B COWP_PB - Ckay to float XTALIN_TV and XTALOUT_TV.
47K s qop-NG MEP CLK27M XTALOUT <88 XTALOUT_TV - oD DDC_CLKO/ DDC_DATAO pul | -ups still required
12 TV_DAC_HSYNC/ GPI O 44| D36 NC CRT_| G HSYNC o 23 77 — — pu up qu .
M- LF TV_DAC_VSYNC/ GPI O 45| C37 NC CRT_1 G VSYNC o 2 7
402, A L >
2By LPCPLUS_GPI O E16-|GPI O_6/ FERR*/ | GPU_GPI O_6 | FPA_TXC_P| B35 _o LVDS CONN A CLK P o ¢ e 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
N L L W mrmim e LEeARm .
Interface Mde 70 oo LVYDS_BKL_ON <« E37 |LCD_BKL_ON GPI O_59 o oPoar LVDS | G A DATA P<1> oD ° 7
i 6 s LCD PWR EN . F40 | CD PANEL PWR/ GPI O 58 | FPA_TXD1_P| > o ¢ 7
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_P/ N DP_I G M__P/ N<3> 0 =MCP_HDM _TXC P < D85 |HDV _TXC_P/ M.O_LANE3_P IFPA TXD2_PLDBS o LVDS LG A DATA P<2> gy s
= ~ — — == < <+ | FPA TXD2 NC33 LVDS | G A DATA N<2> T e 7
=MCP_HDM _TXD_P/ N<O> | TMDS_| G _TXD_P/ N<O>| DP_I G M__P/ N<2> 70 (0T} =MCP_HDM _TXC N < E354HDM _TXC_N/ M.O_LANE3_N - — —>
=MCP_HDM _TXD_P/ N<1> | TMDS_| G_TXD_P/ N<1>| DP_I G_M__P/ N<1> - Z I FPA_TXD3_P| B34 NC LVDS |G A DATAP<3zn s 1
—MCP_HDM _TXD_P/ N<2> | TMDS_| G_TXD_P/ N<2> | DP_| G_M__P/ N<O> " o =MCP_HDM _ TXD_P<0> <5 HOM _TXDO_P/ M.O_LANE2_P | FPA_TXDB_N,C34 NC LVDS | G A_DATAN<3zrm, « o
:NCP HDM ~DDC_CLK TMDS_| G DDG_CLK DP 1 G DDC CLK " coop=MP, :m $§B :;l:(l)z - 22 HDM _TXDO_N M_O_LANE2_N < WF: | FP is capable of LVDS (1.8V) or TMDS (3.3V), need aliases
=MCP_HDM _DDC_DATA | TMDS_| G_DDC_DATA | DP_I G_DDC_DATA e :wcpuc FOM " TXD Nels <+ FoM _TXOL_PIMLO_LANEL P )} I FPB_TXC P L31 LVDS CONN B CLK P oo
=MCP_HDM _HPD TMDS_| G_HPD DP_| G_HPD 70 QMo = - FDM _TXDL_N M.O_LANEL_N | FPB_TXC NSK3L o LVDS_CONN_B_CLK_N o o017
DP_I G AUX_CH P/ N TP_DP_I| G_ AUX_CHP/ N| DP_I G_AUX_CH_P/ N e 1 o ooy DP_M._P<0> <133 HOM _TXD2_P/ M.O_LANEO_P - - oD
— == o2 1170 Goomp— DP_ML_N<0> < B3HDM _TXD2_N M.O_LANEO_N | FPB_TXD4_P[ J29 LVDS | G B_DATA P<0> mpry o 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
30 LVDS_| G B_DATA P<2>
NOTE: HDM port T I evel -shifting. |FP interface can o MOP_HPLUG_DET2 (See bel oW 1 | s perar apl © 22 ] :Engzgfz tao > ngg Ig B DATA Ne2> @“7
Ibgvgls_eghit ?t Z;SW de HDM or dual -channel TMDS wi t hout s 0 [Ty DP_HPD S F31 lpLuG DETS | FPB_TXD7 PO ; NC LVDS |G B_ DATAP<3, o
LVDS: Power +VDD_I FPx at 1.8V o 5320 16 _PP1VB_SO LL I FPB_TXD7_NOMBO__, NC LVDS | G B DATAN<3gr, o -
Dual - channel TMDS: Power +VDD_I| FPx at 3.3V 190 mA (A01, 1.8V) { M27_|+vDD_| FPA
M26_|+vDD_| FPB DDC_CLK2/ GPI O 23| 80 _ 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>
m M29 |+V_PLL_HDM DDC_CLKa[ D81 DP 1 G DDC CLK oy o
2 219 10 g0 g2 po.9 70 PPLVO5_SO 725 Lvoo_Hom ooc aTAll E31 o, | DP 1 G DDC DATA Pt
95 mA (A01)
77 23 (OT} MCP_HDM _ RSET J31 |HDM _RSET | FPAB_RSET|_E32 MCP_| FPAB RSET o 2 7
7 2 oo MCP_HDM _ VPROBE J30 |HDM _VPROBE | FPAB_VPROBE|_ G31 MCP_| FPAB_VPROBE oo 25 7

Current nunbers from enail

Poonacha Kongetira provided 11/30/2007 4:04pm (no official

GPl Gs 57-59 (if LCD panel

is used):

I'n MCP79 these pins have undocunented internal

pul | -ups (~10K to 3.3V S0).

by default, pull-downs (1K or stronger) nust be used.

=DVI

_HPD_GMUX_I NT:

Alias to DVI

HPD f or

Alias to GVUX_INT for
Alias to HPLUG DET2 for other systens.

Pul | - down (20k)

required in all

To ensure pins are | ow

systens using | FP for DVI.

systens wi th GVUX.

cases.

docunent nunber).
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oM T
U1400
MCP79- TOPO- B
BGA
(7 OF 11)
w1 _PCl_REQO_L T2|PCl _REQO# PCI _GNTO#|R3 > NC PCI _GNTO_L s
w1 _PCl_REQL L VO PCI _REQL#/ FANRPM2 PCl _GNT1#/ FANCTL2 ,U10 > NC PCl _GNT1 L 6
55 18 qoor— EW PWR_EN T3PCl _REQR#/ GPl O_40/ RS232_DSR# PCl _GNT2#/ GPI O_41/ RS232_DTR#[yR4 > TP_GVUX_JTAG TMS oo ¢
so 0 o AUD | PHS SW TCH EN W pci _REGB#/ GPI O_38/ RS232_CTS# PCI _GNT3#/ GPl O_39/ RS232_RTS#[jULL > TP_GVUX JTAG TDI oo ©
10y MCP_RS232 SIN L T4|PCl _REQ4#/ GPI O_52/ RS232_SI N¢  PCl _GNT4#/ GPI O_53/ RS232_SOUT#P3 > MCP_RS232 SOUT_L oo
70 12y MCP_ DEBUG<0> AC3 |pCi _ADO PCI _CBEO#AA3 NC PCl _C BE_L<0> R
70 2B MCP_DEBUG<1> AE10 |pci_ADL PCl _CBEL#|AA6 NC PCl _C BE L<1> s
70 12CES MCP_DEBUG<2> ACA |pci_AD2 PCl _CBE2#|AALL NC PCl _C BE L<2> N
7 1208y 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 |pCi_ADG PCl _FRAME# Y4 NC PCl _FRAME L 6
7 12Cary—MCP_DEBUG<7> AC7_|pci _AD7 PCl _| RDY#|AA10 NC PCl _I RDY_L 6
s _NC PCl _AD<8> ACB |pCi _ADB PCl _PAR_YL TP_PCl _PAR
s _NC PCl _AD<9> AR |pCi _AD9 PCI _PERR#/ GPl O_43/ RS232_DCD# |ABY NC PCl _PERR L s
s _NC PCl _AD<10> A |pCi_ADLO PCI _SERR# WAAT NC PCl _SERR L 6
s _NC PCl _AD<11> ACLO0 |pci_AD11 PCl_STOP#[Y2 —> NC PCl _STOP L s
‘ B 2> Ao Az PGPV GPI O 30/,TL - PM LATRI GGER L ——
« NC PCl _AD<14> A5 |pai_ADL4 G Int PU (S5)
s NC PCl AD<15> Y5 |pci_ADLS
« _NC PCI _AD<16> V8 |pai _ADL6 ol POI_RESETO#pRIO MEM VIT_EN R _—
s NC PCl AD<17> W6 |pCl_ADL7 PCl _RESET1#RRL1 > NC PCl _RESET1 L 6
s _NC PCl _AD<18> W |pci_AD18
s NC PCl _AD<19> W_|pci _AD19
+ _NC PCl _AD<20> V3 |pci_AD20 PO CLKO| RE o NC_PCl _CLKO o
s NC PCl AD<21> W8 |pcl AD21 — —>
- PCl_CLK1| R7 > NC PCl _CLK1 s
o NG PCl_AD<22> V2_lpoi_AD22 ke R . PO_CLK33M MCP_R
s NC PCl _AD<23> VO |pci AD23 PCl _CLK2 > 78
s« NC PCl AD<24> W |pa AD24
« NC_PCl _AD<25> W1 |po_ADes 12RZ.‘L910
s NC PCl _AD<26> W2 |pa AD26 5%
« _NC PCl _AD<27> B |pa D27 it e
s _NC PCl _AD<28> UL lpa A28 2402 _
« _NC PCl_AD<29> W _lpci _AD29 POl _CLKI N_RO < PCl_CLK33M MCP PLACEMENT_NOTE=P 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 lpai | NTW
’ %CD: gg :ﬂé t $ ggi: m:: LPC_FRAVEAADS o o LPC FRAME R L R1960 22 2 oW W0z LPC FRAME L om, w0 42 o
- LPC_PWRDW#/ GPI O_54/ EXT_NM #[;AEL2 LPC PWRDWN_L ° 40 42
« NC PCl _INTZ L NL|pCl | NTZ# > ) | | =t
LPC_RESETO#yAES > LPC RESET L oo 24 78
. NG PCI_TRDY_L valpar_TrOVH O
LPC_ADO| ADB LPC AD R<0> R1950 22 1 2 LPC_AD<0> @ w0
42 10 [y PM_CLKRUN L ADL1PCI_CLKRUN#/ GPI O_42 al trcami| A2 o o | LPC AD R<l1> [O51 22 2 O% TIOWWELE 497 | pC AD1>  prwoae 1o
LPC_AD2|_ADL LPC AD R<2> [952 22 2 5% I7I6W M=LF 402 | pcAD<2> B w0 42 70
% s oy FW PLUG DET L AE2 || pc DROI#/ GPI O 19 | Nt PU - LPC_AD3| ADS . . LPC AD R<3> [O53 22 2 5% T7I6W MFLF 402 ) pc™AD<3> G 0 2 78
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
W |anpes aND1O1| H34 2402
U8 |GND69 GND102| AB20 Strap for Boot ROM Sel ection (See HDA_SDOUT)
V16 |aND70 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

78 18

78 18

35 18

18

71°3673:73:%:°%:°1:°%:% §°_PP3V3_ S0

5775348747 46 45 43 41 37 3

MCP_RS232_sout L R1989 8.2Ka

5% 1/16W M- LF
PCl _REQD_L R1990 8.2K1 2
PCl _REol_L [ 91 8. 2K 1 > 5% 1/ 16W M LF
FW PWR _EN [902 8.2K1 2 5% 1/I8W M-LF
MCP_RS232_SIN L R1994 8.2K1 2 5% III6W M--LF

5% 1/16W M- LF

702 ¢

402

MCP PCl & LPC
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Poonacha Kongetira provided 11/30/ 2007 4: 04pm

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 USB_EXTA P 38 78
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_p| F29 USB_CAMERA P 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 UsB9_P|_H25 NC_USB_EXTCP 8 78 'R2053
. NC_SATA D D2RP A sATA BLRXP USBI NI25 o 5 NG USB EXTON  maw g,2K
1/16W
USB10_P| F25 o o NC USB 10P N Zzlg-zLF
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 Q%OK
USB11_NL23 o o USB_CARDREADER N B> © 7 * 5o
TP_SATA_E_D2RN - AMR_|SATA_CO_RX_N ML
TP_SATA_E_D2RP - AVB|SATA CO_RX_P .
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) QD135 AE24
209 7o PPLVOS_SO AE39 =
43 mA (AO1, DVDDO & 1) AF19 |+DVDDO_SATAL ggﬁg AEA
M ni mum 1. 025V for Gen2 support ﬁgs 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’zﬁlﬁ ag;f 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

(no official docunent nunber).
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oM T

Ul1400 2 46 47 49 53 57,58 61 68 67
MCP7S. TCPO- B PP3V3_S0 L LT
7 mABEAD D)
(9 & 11)
+V_DUAL_HDA1| J16 1R2160
+V_DUAL_HDA2| K16 8. 2K
iew
< 5 R2170
70 52 [y HDA_SDI NO _»_ G15 |HDA SDATA I N0 D HDA SDATA ouT| F15 o { 1720 HDA SDOUT_R 1,92 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 DA BITOLK EI5 o w0 HDA BIT CLK R 1,35 2 HDA_BI T_CLK o s 1o ' I/F | HDA SDOUT | LPC _FRANVE# |
I nt PD 5% | — — |
szg‘é" R2172 I LPC 0 0 I
22 | |
TP_M.B RAM VENDOR o J15 |HDA SDATA | N2_GPI O 3/ PS2_KB_DATA HDA RESET* |\K15 20 HDA RST R L 1 2 HDA RST L 53 78
el PPV - _SDATA_I N2_GP1 O 3/ PS2_KB._ - - o
SVE_S0 (MXM_OK for MXM syst ens) Int PD 1w ‘ PCl 0 1 :
110 RL73 it " SPIO 1 0 |
46,9 HDA SYNG L1572 HDA SYNC R 1 2 HDA_SYNC @ 59 7
/6w e 5% 'SPl 1 1 1 !
MELF i ! !
2 402
I = = I
= MCP_HDA PULLDN_COVP AL5 |HpA_PULLDN_COMP HDA_DOCK_EN*_GPI O 4/ PS2_MB_CLKRKL7 o MCP_GPI O 4 2 | SPIO = SPI_CSO_L, SPI1 = SPI_CS1_L ‘
HDA_DOCK_RST*_GPI O_5/ PS2_M5_DATARLL7 o 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 o PM SLP_S3_L [T 6 2 35 40 67 71 | LPC FRANE# high for SPI1 ROM overri de. :
AE17 %317 PM SLP_RMGT L s 32
17 m +V_PLL_SP_SPREF SL:[SNS; T M SLP 54 L D> | NOTE: MCP79 does not support FWH, only
- - oD © o 40 2 o7 | LPC ROMs. So Apple designs will
ss a3 a2 s a0 ge 21 7o PP3VA2 GBH - SPI ROM USE M_B o 124 |GPI O 1/ PWRON. G/ SPI_CSL | not use LPC for Boot ROM overri de. |
< - THERM DI ODE_P| B11 MCP_THMDI ODE P 46 82
a1 20 55 52 [Ty SMC_ADAPTER_EN o L264GPI O 12_SUS_STAT_ACCLMIR_EXT_TRI G_L - - —- jeeing | NOTE: MCP79 rev AOl does not support |
THERM_DI ODE_NCLL o MCP_THWVDI ODE N o 4 o PP3V3 SO 53_57_58_61 66 67 68 69 71 SPI'1 option Rev BO1 will
R%S-}%OKl 1%19%1 . _NC SB_A20GATE o KI3 |j0aTE I nt PU goledede L T T L T T
1‘/1%% %%%W TP_MCP_KBDRSTI N L —»_ L134kBRORSTIN | Nt PU MCP_VI DO/ GPI O_13[ L20 o MCP_VI D<0> [oOTS 20 64 T T  BIE &l M N Y e o T T |
Wl i w0 s SMC_WAKE SCI_L » Cl9JsioPvEr I nt PU (S5) MCP_VI DL/ GPI O_14| MO MCP_VI D<1> [ 2 o ‘ BUF_SI O CLK Frequency
2| |2 w0 [y SMC_RUNTIME SCI_L _»  CI8JEXT sM/GPI032¢ I nt PU (S5) MCP_VI D2/ GPI O_15| M1 MCP_VI D<2> [OOT> 20 64 | Fr equency HDA SYNC :
SM | NTRUDER L —»_ B20| NTRUDER* ! P !
> SPKR_C13 MCP_SPKR | 24 MHz 1 !
TP_MP_LID L o M5l Int PU (S5) | |
w0 . PM_BATLOW L o Wi Int PU (S5) sve_ciko| L1y SMBUS_MCP_0_CLK D 2 20 27 40 70 o | 14.31818 Mz 0 |
SVB_DATAOL K19 o o SMBUS_MCP_0_DATA B 12 26 43 78 USER node: Nor nal | |
7s o1y PM_DPRSLPVR —»_ M2 |cPU_DPRSLPVR ‘ > SMB_CLK1/ MSMB_CLK| @1 SMBUS MCP_1_CLK [T 43 56 72 78 rv{: CF SAFE npbde: For ROMSIP — -~~~ -~~~ - - - - - - - — = - — ==~
SMVB_DATAL/ MSMB_DATA F21 o o SMBUS_MCP_1_DATA G s 50 72 78 2402 recovery T T T T T T — - T ===
w0 [y PM PURBTN L o Cl6JpwreTn I Nt PU (S5) N SVB_ALERT*/ GPI O 64| M3 " AP_PVR_EN o 20 2 2 Connects to SMC for | SPI Frequency Sel ect |
2 > PM SYSRST_DEBOUNCE L —»DLEgRSTBTN I Nt PU = automatic recovery. ‘ Frequency|SPI DO|SPI CLK ‘
RTC BST L P (MGPl O2)  FANRPMY/ GPI O 60| B12 o MEM EVENT_L 20 2 27 40 ! 9 y - = ‘
= = - = FANCTLO/ GPI O 61| Al2 ODD PR _EN_L oo 7 I 31 MHz 0 0 I
(MGPI OB) FANRPML/ GPI O 63| D12 SMC | G THROTTLE L 20 a0 41 | |
0 PM RSMRST_L _» D20 |pvreD_SB < <
. T3 MCP_PS_PWRGD T E20 |ps pwred FANCTLL GPI O 62, G124, ARB_DETECT 2 ! 42 MHz 0 1 !
—> > | |
2 [y MOP_CPU_VLD s Cl7 [cru v CPUVDD_EN D17 o MCP_CPUVDD_EN oo = \ 25 Mz 1 0 \
I I
2 ey JTAG MCP_TDI _» E19 hTAG TDI I nt PU sPl CsorGPl o 10l Ccla o SPI CSO R L - | 1 MHz 1 1 |
2+ comy JTAG MCP_TDO - F19 [37AG TDO - SHETIG SPI_CLK_R o ! ‘
» o JTAG MCP_TNS —»_J19 JTAG TV I Nt PU SPI_CLK/GPI O 11 - oD 2 7 NOTE: Straps not provided on this page. |
TAG MP TRST L > - SPI_DI/GPIO8[ Cl5 o SPI_M SO N 42 7 [ B S i A
2 oy > JTAG_TRST SPI_ DO GPI O 9| Bl4 SPI_MOSI _R
> > JTAG_MCP_TCK S c10i7AG Tk _ ) > @ « o
20 [T MCP_CLK25M XTALI N _» A6 IXTALIN 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_MDE_EN K22 o MCP_TEST MODE_EN
20 (oM} RTC CLK32K XTALOUT <« B19 [XTALOUT_RTC PKG TEST| L22 o
'R2163 'R2190
R2150* 'R2151 10K 1K
10K 1OOK 1/ 16W 1/ 16W
5% M- LF M- LF
17 16W 1/16W 2402 2402
M- 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 67 25 20 30 43 48 50 68
; ; 'R2140 |'R2141 |'R2142 |'R2143 ?R2154
For EM Reduction on HDA interface 10K 10K 10K 10K 100K
5% 5% 5% 5% 5%
1/16W 1/16W 1/16W 1/16W 1/16W
HDA_SDOUT_R 20 70 462" 462" 462" 462" BT
HDA BIT CLK R a0 MCP_GPI O 4 w AP_PVWR EN o5
HDA RST R L 20 78 AUD |1 2C I NT_L 20 58
HDA_SYNC R o MEM EVENT L 2020 27 10 MCP HDA & M SC
SMC | G THROTTLE L 20 40 a1 MCP_VI D<0> 5 6 _
Cc21701 Cc2172 MCP_VI D<1> 4 4 SYNC_MASTER=T18_M.B SYNC_DATE=02/ 05/ 2009
10'3350:: 10P3'§ﬂ o ARB_DETECT 0 MCP_VI D<2> 4 4, NOTI CE OF PROPRI ETARY PROPERTY
50V 50V
RV 2 RV 2
02 402 'R2147 1R2 155 1R2 156 lﬁgF?S@LﬁWD FERG T FosBESeaR
100K
1C2171 1C2173 1/16W 1/16W 1/16W | TO MAINTAIN THE DOCUMENT | N CONFI DENCE
1OPF 10 F Il NOT TO REPRODUCE OR COPY | T
2% 3% 2402 2402 2402 111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
2 CERM 2 CERM
402 402 1 STZE | DRAW NG NUVBER REV.
1 = D 051- 7903 A
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Current

oM T

U1400
MCP79- TOPO- B
BGA

(11 OF 11)

AH26 |GND161 GND253
AH33 |GND162 GND254
AH34 |GND163 GND255
AH37 |GNDL64 GND256
AH38 |GND165 GND257
AJ39 |GND166 GND258
A8 |GNDL67 GND259
AK10 |GND168 GND260
AK33 |GND169 GND261
AK34 |GNDL70 GND262
AK37 |GND171 GND263
AK4 |GND172 GND264
AK40 |GNDL73 GND265
AL36 |GND174 GND266
AL40 |GNDL75 GND267
ALS IGND176 GND268
AMLO |GND177 GND269
AMLE |GNDL78 GND270
AML8 |GND179 GND271
AMRO |GND180 GND272
AVR2 |GND181 GND273
AMR4 |GND182 GND274
o AMR6 GND183 GND275
AMBO |GND184 GND276
AMB4 |GND185 GND277
AMBS |GND186 GN\D278
AMB7 |GND187 GND279
AMB8 |GND188 GND280
AVG_|GND189 GND281
o AVB IGND190 GN\D282
AMZ_|GND191 GND283
AVD_|GND192 GN\D284
AP26 |GND193 GND285
AN28 |GND194 GND286
AN30 |GND195 GND287
AN39 |GND196 GND288
AN4 |GND197 GND289
Y7 |GND198 GND290
AP10 |GND199 GND291
AU26 |GND200 GND292
AP14 |GND201 GND293
AUL4 |GND202 GND294
AP28 |GND203 GND295
AP32 |GND204 GND296
AP34 |GND205 D GND297
AP36 |GND206 GND298
AP37 |GND207 GND299
AP4 |GND208 GND300
AP40 |GND209 GND301
AP7_|GND210 GND302
AV23 |GND211 GND303
AR28 |GND212 GND304
AR32 |GND213 GND305
ARA0 |GND214 GND306
AT10 |GND215 GND307
ARL2 |GND216 GND308
AT13 |GND217 GND309
AT29 |GND218 GND310
AT33 |GND219 GND311
AT6 |GND220 GND312
AT7 |GND221 GND313
AT9 |GND222 G\D314
AY21 |GND223 GND315
AY22 |GND224 GND316
L12 \anp22s GND317
AUL2 |GND226 GND318
AU28 |GND227 GND319
AP33 |GND228 GND320
AU32 |GND229 GND321
AR30 |GND230 GND322
AU36 |GND231 GND323
AU38 |GND232 GN\D324
AN |GND233 GND325
(28 |GND234 GND326
F20 |GND235 GND327
AV28 |GND236 GND328
AV32 |GND237 GND329
AV36 |GND238 GND330
AV4 |GND239 GND331
AV7_|GND240 GND332
AWL1 |GNDR41 GND333
G20 |GNDR42 GND334
ARA3 |GND243 GND335
AWM3 |GND244 GND336
AY10 |GND245 GND337
AV12 |GND246 GND338
AY30 |GND247 GND339
AY33 |GND248 GND340
AY34 |GND249 GND341
AY37 |GND250 GND342
AY38 |GND251 GND343

AY41l |GND252

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

nunbers from enai |

Poonacha Kongetira provided 11/30/2007 4:04pm (no official

o aa 22 76 _PPVCORE S0_MCP

23065 mA (A01,
16996 mA (A01,

45 9 42 a1 a0 30 33 39 1.0 PP3VA2_GBH

1.2V)
1.0V)

89 8

10 uA (XR)
80 uA (SO)

docunent nunber).

67
510 11 12 13 16 17 19 22

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

877717710722 24 28 32 35 36 42
82762 65 5

266 mA”(ABT)

67 22 32 66

oM T
U140
MCP79- TOPO- B
BGA
(10 OF 11) PP1V05_S0
AA25 |+vDD_COREL +VTT_CPUL| R32 1139 nmA
AC23 |+VDD_CORE2 +VTT_CPU2| AC32
U25 |+vDD_CORE3 +VTT_CPus| E40
AHL2 |+vDD_CORE4 +VTT_cPu4| J36
AGLO |+VDD_CORES +VTT_CPUS| N32
AG5_|+VDD_CORE6 +VTT_CPUB| T32
Y21 |+vDD_CORE7 +VTT_cpPur| W32
Y23 |+VDD_CORES +VTT_CPUB| V32
AALG |+VDD_CORE9 +VTT_CPU9| VB2
AA26 |+vDD_COREL0 +VTT_cPulo| P31
AA27 |+vDD_COREL1L +VTT_CPUL11| AF32
AA28 |+VDD_ CORE12 +VTT_CPU12| AE32
ACL6 |+VDD CORE13 +VTT_CPU13| AH32
ACL7 |+VDD_CORE14 +VTT_CPU14| AJ32
AC18 |+vDD CORE15 +VTT_CPUL5| AK31
ACL9 |+VDD CORE16 +VTT_CPU16| AK32
AC20 |+VDD_CORE17 +VTT_CPUL7| AD32
A1 |+vDD_CORE18 +VTT_cPulg| AL31
AAL7 |+vDD_COREL9 +VTT_CPU19| AB32
AC24 |+VDD_CORE20 +VTT_CPU20| B41
AC25 |+vDD CORE21 +VTT_cPu21| B42
AC26 |+VDD_CORE22 +VTT_CPU22| 40
¢ AQ27 |+vDD_CORE23 +VTT_CPU23| CA1
AC28 |+VDD_CORE24 +VTT_CPU24| C42
AD21 |+VDD_CORE25 +VTT_CPU25| D39
AD23_|+VDD_CORE26 +VTT_CPU26| D40
W27 |+vDD_CORE27 +VTT_CPU27| D41
V25 |+VDD_CORE28 +VTT_CPu2g| E38
AAL8 |+VDD_CORE29 D: +VTT_CPU29| E39
¢ AE19 |+vDD_CORE30 +VTT_CPU30| F37 ¢
AE21 |+VDD CORE31 +VTT_CPuU31| F38
AE23 |+vDD CORE32 +VTT_cPuz2| F39
AE25 |+VDD_CORE33 +VTT_CPU33| (86
AE26 |+VDD_CORE34 +VTT_CPU34| &7
AE27 |+VDD_CORE35 +VTT_CPU3s| G38
AE28 |+VDD_CORE36 D_ +VTT_CPU36|_H35
AF10 |+vDD CORE37 +VTT_cPua7| H37
AF11 |+vDD_CORE38 +VTT_CPU38| J34
AAL9 |+VDD_CORE39 +VTT_CPU39| J35
AF2 |+VDD_CORE40 +VTT_cPu4o| K33
AF21 |+VDD CORE41 +VTT_CPU41| K34
AF23 |+VDD_CORE42 +VTT_CPU42| K35
AF25 |+vDD_CORE43 +VTT_CPW43| L32
AF3 |+VDD_CORE44 +VTT_CPU44| L33
AF4_|+VDD_CORE45 +VTT_CPu4s| L34
AF7_|+VDD_CORE46 +VTT_cPu4s| MB1
AH23 |+VDD_CORE47 +VTT_CPU47| M2
AF9_|+vDD_CORE48 +VTT_cPuss| MB3
AA20 |+VDD_CORE49 +VTT_CPu4g| N31
AGL1 |+VDD_CORES50 +VTT_CPUs0| P32
AGL2 |+vDD CORE51 +VTT_cPUs1| Y32
AR1 |+VDD_CORE52 +VTT_CPUS2| AA32
AG23 |+VDD_CORE53
AR5 |+vDD_CORES4 +VTT_CPUCLK|_AG32 43 mMA
AG3_|+VDD_CORESS
AGA_|+VDD_CORES6
Fh5 v corees PRIVE_50
— +3.3V_1| AD1O
AGT_|+VDD_CORES9 | AEs
AG8 |+vDD_CorESO T
A |+vop,_corEs1 +3.3V_3 fes
AHL |+vDD CORES2 +3.3V_4
AH10 |+VDD_CORES3 +3.3v_5 110
AHL1 |+VDD_CORE64 +3.3v_6 ABLL
W26 |+vDD_CORESS +3.3v. 7| A8
— +3.3v_8| Y9
AH2 |+vDD_CORE66 -
AA23 |+VDD_CORE67
W28 |+vDD_CORE68
AH25 |+vDD_CORE69 PP3V3_S5
AH21 |+vDD CORE70 +3.3V_DUAL1| G18 16 M
AH3 |+VDD_CORE71 +3. 3V_DUAL2| H19
AHA |+VDD_CORE72 +3. 3V_DUAL3| J20
AHS_|+vDD_CORE73 +3. 3V_DUAL4| K20
AH6 |+VDD_CORE74
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
AFLZ J+VDD_COREB1 PP1V05_S5
+VDD_AUXC1| T21
+VDD_AUXC2| U21
A20 |+VBAT +VDD_AUXC3|_V21

105 mA (A01)

MCP Power

& Ground

SYNC_MASTER=T18_M.B

SYNC_DATE=02/ 05/ 2009
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8 | 7 | 6 | 5 | 4 | 3 2 1
MCP Cor e Power NV: 1x 10uF 0805, 2x 4.7uF 0402, 3x 1uF 0402, 9x 0. 1luF 0402 (23.3 uF)
s s n 2o PPVCORE SO MCP Appl e: 4x 4.7uF 0402, 4x 1uF 0402, 6x O.1luF 0402 (23.4 uF)
23065 mMA (A01, 1.2V) . . .
16996 mA (A01, 1. 0\2:2
(No 1G vs, EG data) 57%91 5011 C2 lgF 1 5031 1?&504 71?2505 1%2506 i%%FSO? Wl(%:z}%gs ;gcz}sbgg ngz}SUm 1§2}5U1F 7i§2}5u;1:2 1§2}5U1F3
2% = 2% - g% T i =i I 15 T 1% 87 8% 8% T, 1% 8%
Xk 2 %52 %52 %5*2 FSZ 2 %51 2 %51 1 2 2 o F%&M 2 g 2 g
D MCP PCI E (DVDD) Power - MCP SATA (DVDD) Power L2570 NV: 1x 10uF 0805, 1x 4. 7uF 0402,
10 157,8°,8%% © PP1V05_S0 2119 17 36 13 12 11109 7.6 _PP1VO5_S0 2119 17 36 19 32 11105 7.6 _PP1VO5_S0 30-CHM A Apple:
23722721718 17 57 nA(AOl) 67 66 65 61 35 23 22 43 nA(AOl) 67 66 65 61 35 23 22 333 n’A(AOl) 1(‘\m
C25151) ch%g,le ch&;n |rc2518 JiC2561F9 C25201 |1C2521
Hrow T T - % oy o
%ss*T %51 %51 SRV T%&M 55 M
MCP 1. 05V AUX Power -
66 32 21 7 5 _PP1VO5_S5
— 105 mA (A01)

2x 1uF 0402,
5x 2.2uF 0402 (11 uF)
2

2x 0.1uF 0402 (16.9 uF) D
MCP 1. 05V RMGT Power

PP1V05_ SO MCP_PEX_AVDD | 4
VCLTAE:;. 05V 206 ™ (AO:L)
1C2570 |1 C2571 ([1C2572 |1 C2573 |1C2574
- ?‘%%UF - ?‘%%UF o ?}EQQ/UF f— g%z%up - g%z%up
2 2 2 & 2 & 2 & 2 & 2 &
2-LF M e M e 2-LF T 2-LF
= = NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 0. 1uF 0402 (14.9 uF)
L2575 Appl e: 2x 2. 2uF 0402 (4.4 uF
212217 76 _PPLVO5_ENET 30- OHVF 5A PP1V05_SO0_MCP._SATA_AVDD 5
131 mA (A01) LYYy YLz, :
0603
1C252 5 1C252 6 CgSYZEFBl 1C25%9
uF uF . u
R - W T u
G65M G65M oy G65M
MCP FSB (VTT) Power NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 0. 1uF 0402 (14 B
10,187,808 2 PP1V05_S0 Appl e: 7x 2.2uF 0402 (15.4 uF)
B e e (AOT)

VCLTAE:;. o5v
.9 uF)

: 127 mA (A01)
1C2575 |1C2576
— 2 JUF
C2530

UF
- % 7 g_%é%
SMe
L2580
7 _PP1VO5_SO_MCP_PLL_UF 30- OHM 1. 7A PP1VO5_SO_MCP_PLL_FSB _ ,;
562 mA (AO1) LYY L2 MNRERR-WBIFES: W 270 ma (A01)
0402 VOLTAGE=T. 05V
1C2531 |1 C2532 (1 C2533 |1 C2534 ([1C2535 |1C2536 C2580 ¢ 1C2581 C
. UF 4 OfUF OfUF = % UF~ L2 2UF =2/ 2UF 2 UF Z. 72L§F°: . 77$ TUF
0% SR L% T % T, 8% 5 60% 5T T 8%
SMe SMe SMe SMe SMe 5 oy G65M
MCP Menory Power - L2582
o a7 15 33 10 7.6 _PP1V5_SO 30- OHM 1. 7A PP1VO5_SO_NMCP_PLL_PEX
#4771 mA (AO1, DDR3) . LYY L2 MNRERR-WBIFES: W 84 ma (A01)
0402 VOLTAGE=T. 05V
91 1025u‘;1:1 102%?1:2 1C25u‘;1:3 1C25u‘;1:4 1025u‘;1:5 1025u‘;1:6 1C25u‘;1:7 1C25 u C§578;2: 1 1025{)%3
2%%2 Tt LW T St Tt LT T T %3%1 % X TR %34’1
oy G65M G65M G65M G65M G65M G65M G65M G65M 5‘“" oy
N -~ 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 Appl e: L2584
2 72 . ple: 1x 2.2uF 0402 (2.2 uF) 30- OHW+ 1. 7A
S ey e _PP3V3_S0 Apple: 4x 2. 2uF 0402 (8.8 uF) Hh Rl YR PP3V3_S0 S0-CHMI L. 7A | FPGVS S0 MCP PLL USE w0 LYY L2 ﬁ%ﬁ%ﬂ AO01
71e9 83678881 450 mA (A01) %19 mA (A01) 1 2 4 @ EXES’%V‘&\[}TH:% W 19 mA (A01) 0402 i VOLTAGEST. 05V ( )
0402 2
1€2850 |1 2551 i02552 L02553 1 C2555 C25841 |1 C2985
SR & 75UR 25U 5 %t
B B PBe R e e W e
B 2-LF 2-LF 2-LF 4 B
MCP 3.3V AUX/ USB Power NV: 1x 4.7uF 0603, 1x 0. 1uF 0402 (4.8 uF) MCP 3.3V Et hernet Power NV: 1x 4.7uF 0603, 1x 0. 1uF 0402 (4.8 uF) 30_%,\54816” 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) LY e, [ANREEWBTES ST 87 mA (A01)
©E 266 mA (A1) 83 mA (A01) 0402 VOLTAGEST 05V
1 C25U§:O C2‘Eb;6:4 Cg578§ 1 1 C25b§:7
%z% g_%é% e T
oy G65M
- L2588 -
MCP 3.3V/ 1.5V HDA Power NV: 1x 4.7uF 0603, 1x 0. 1uF 0402 (4.8 uF) 30-CHV 1 7A PPLVOS SO NCP PLL NV
%7 le: 1x 2.2uF 0402 (2.2 uF) &
58 57 sg;gga%gazgazgazf; PP3V3 SO App 1 (m 2 . . 37 mA (A01)
7169 68 67 86 51 7 A (A01) 0402 VCLTAGE—I 05V
1 C25U§:2 Cg578§ 1 1 C25b§:9 1 C25u%0
- %g% MCP79 Et her net VRef T % -9
I B, 5 G G
s 3 2 1176 _PP3V3_ENET 7
R2591 = MCP St andard Decoupl i ng
A %_1(]5\% SYNC_MASTER=T18_M.B SYNC_DATE=02/ 05/ 2009 A
L2595 ab2, NOTI CE OF PROPRI ETARY PROPERTY
32 a1 22 17 76 _PPLVOS_ENET 30- O 1. 7A PP1VO5 ENET MCP PLL_MAC ., o MCP_M | _VREF oD 27 THE | NFO?MQTI ON CONTAI NED HEREI N | S THE PROPRI ETARY
5 mA (AO1) \_1% 2 '@@[EEE%W EIFES 2 W 5 mA (AO1) ) RECPERTY R AR SRR T e PasSESsaR
C2595 1 1C2596 R%54979 1 C2591 I TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
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Current nunbers from enail

Xi aowei

WF: Checklist says O-ohmresistor placeholder for ferrite bead.

o6 53 17 7 5 _PP1V8_S0

NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF)
Appl e: 1x 2.2uF 0402 (2.2 uF)

190 mA (A1,

1.8v)

2110 17 16 13 12 11 10 0 7 ¢ _PP1VO5_S0
8868500 &2

95 mA (AO1)

717 _MCP_| FPAB_RSET

71%673275:%%0%:°1:°%:%% §°_PP3V3_ SO

- 1w _MCP_I| FPAB_VPROBE NO STUFF
NO STUFF IR2630
C36130 1

WF: Checklist says O-ohmresistor placeholder for ferrite bead.
1x 4. 7uF 0603, 1x 0.1uF 0402 (4.8 uF)

57'53°45°47 46 45 43

*16 m (A01)

L2640 Appl e 227
30- OHM 1. 7A PP3V3_ SO _MCP_VPLL -
1 2 N
\ f\m . VAR B 16 mA (A01)
C26401 1 C2641
47U —+

Lin provided 11/12/2007 3:22pm (no official docunment nunber).

NV: 1x 4. 7uF 0603,
Appl e: 2x 2.2uF 0402 (4.4 uF)
PP3V3_ S0 _MCP _DAC 17

2x 0. 1uF 0402 (4.9 uF)

206 mA (A01)

NC MCP_RGB_RED — MANIE:I:_IR\E/CP RGB_RED L
= ASESTRUE— NO_TEST=TRU
NC_MCP_RGB_GREEN — NAI\KICFI‘;/O:’ RGB_GREEN xS
= ASESTRUE— NO_TEST=TRU
NC _MCP_RGB_BLUE — NC MCP_RGB BLUE 7 23
— VARKE- BASESTRUE — NO_TEST=TRUE'
NC_MCP_RGB_HSYNC — NA'\KICI:_,%/CP RGB_HSYNC g 2
= ASESTRUE— NO_TEST=TRU
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 723 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 NG GRT_| G_HSYNG iz
= BASESTRUE - NO_TEST=TR.
NC CRT_1 G VSYNC — NC CRT 1 G VSYNC g e
NC_MCP_RGB DAC RSET — NCI\/CPRGBDAC RSET .7 23
— VAKE_BASESTRUE NO_TEST=TRUE
NC_MCP_RGB DAC VREF — NC MCP_RGB_DAC VREF g 2
— VAKE BASESTRUE NO_ TEST=TRUI

NC_MCP_TV_DAC_RSET

NC_MCP_TV_DAC VREF

NC MCP_ TV _DAC RSET ;2 7
VAKE BASE=TRUE— NO_TEST=TRUE

NC MCP_CLK27M XTALI N

NC MCP_TV _DAC VREF . 5+
VAKE BASE=TRUE— NO_TEST=TRUE

NC MCP_CLK27M XTALOUT

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

NC MCP_CLK27M _XTALOJTEn =
MARE_BASE=TRUE NO_TEST=TRU

MCP Gr aphi cs Support

SYNC_MASTER=K19_M.B

SYNC_DATE=02/ 05/ 2009

PROPERT: APPLE COVPUTER, | NC. THE PCSSE!
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

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFO?MATI ON CONTAI NED HEREI N IS THE PR%RI ETARY

ST ZE | DRAW NG NUVBER

REV.

D 051- 7903
@ APPLE | NC. e — =

NONE 23

83

8

7

2 1




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

PP3VA2 GBH ¢ 202 20 36 40 a1 42 a3 a5
w5 42 a1 40 30 301301 5 PP3VA2_GBH — : o R2881
: ngogi 801 802 o e D> LPC RESET L PLACEMENT_NOTE=PI ace close to U1400 , 33 , DEBUG RESET L —
1 1 1 5%
4.70F 4.70F - -0 1UF M:_lg}é’ R2883
5.8 S PIPE 4 1,33 2 SMC LRESET L o
402 402 402 oD
| PLACEMENT_NOTE=P| ace cl ose to U1400 51{157
205
RTC Cr yst al PCl E Reset (Unbuffered)
C2810
R2810 12pF PCI E RESET_L PCI E_RESET_L _—
20 oy RTC_CLK32K_XTALOUT LAAA2 RTC CLK32K_XTALOUT R, 12 35 20 16 s — T 16 21 5
ke %J@ R2g91
NORQSQiFlpl CRI TI CAL 1 & 2 PCA9557D RESET_L —
1
v Y2810 . R2893 b
leg v 2, 768K 2811 ,_1%2 BKLT PLT RST L o
T 12pF M:%}@’
2 @ RTC_CLK32K XTALI N 1]]2 o8 R2894
L 1,9, 2 MN _RESET L -
sy =+ 5%
MCP 2 | i o
SMHz Crysta rogos ol
R2815 C%28plF5 LAN 2 CARDREADER _PLT_RST_L gy 50
5%
20 > MOP_CLK25M XTALOUT 1% MCP_CLK25M XTALOUT_R 1} 2 Mi(l)g}é’
M:Sl/g'\év 20
% &
NO STUFF
R2816* CRI TI CAL ,
i Y2815 L *ne
Wby 73 9%091\1’1\\4 TOXNC 0816
MCP_CLK25M XTALI N ’ f%fg R2870
R - - | " MEM VIT_EN R 1,33 2 MEM VIT EN A
g L = % =
- LA
825
R LPC CLK33M SMC R PLACEMENT_NOTE=Pl ace cl ose to U1400 ; 33 , LPC CLK33M SNC S
Wity Rog26
MCP SO PWRGD & CPU_VLD e
g 1 510{§W PLACEMENT_NOTE=P| ace cl ose to U1400
hob"
w0, 32 35, 22.21 19,177 o _PP3V3_SB
L
1 C2850
%@O}LUF
2
I o R228229
1 70 20 rmy. PM_CLK32K_SUSCLK_R 1 2 PM CLK32K_SUSCLK [ «
= PLACEMENT_NOTE=P| ace cl ose to U1400 5°/g
ALL_SYS_PWRGD 2 5 TSRS TRAPE MLpW
67 66 65 64 62 40 _ > 402
oo (28504 MCP_PS_PWRGD oo o
o . VR_PWRGOOD_DELAY 1]y
3
RZE(:;SSO -
2 > '\FP CPUVDD EN 1 N 2 MCP_CPU VLD oy 2
PLACEMENT_NOTE=PI| ace cl ose to U1400 M:lg,\é"
o5
10 PM SYSRST L
o o SB M sc
R2896 R2899 10K pull-up to 3.3V SO inside MCP 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 ﬁ?\é\/ 1 '\D STUFF THE | NFO?MQTI 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 ZXSR 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
@ APPLE | NC. = — -
NONE 24 83
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Page Not es

Power aliases required by this page:
- =PP3V3_S3_VREFMRGN

MEM A VREF DQ

MEM A VREF CA MEM B VREF DQ

MEM B VREF CA

CPU FSB VREF

—PP3V3 S5 VREF DAC channel A B A B C
: ;PPVTT*S:;DDR 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 V
- =1 2C_PCA9557D_SDA Max Vref 1.250 V 1.250 V 1.250 V 1.250 V 1.044 V PPVTTDDR_S3
B0 opt| ons provided by this page: Vref Stepping 6.5 nv 6.5 nV 6.5 nVv 6.5 nv 11.2 mv e Tom I oad
: max | oa
VREF (per DAC LSB)
NO_VREFMVRGN R2903 vrervRan
. 200,
MJGW PPOV75_S3_MEM VREFDQ A
a1l 2 402 —
L EEeEN sz BN %pz%go R2904 vRervren W TS 2
9'%1'*‘": VREFVRGN AL VREFMRGN DQ SCDI MVA BUE 1 100 2
PP3V3_S3 2 éE\;?M Ml Gh 1/ éw Pl ace close to J3100.1
68 50 48 43 30 29 20 7 6 1 4o + e 25 VREFMRGN_DQ_SCDI MVA_EN el
VREFI\/RG\I } R2905 vrervRan
€2900 iczgm = R2901~ L 200 ,
p— %;%2"‘": 10%/5 VREFMRGN %
/16
2 %?M 4 2902 %/Fi%\é; %é;g‘é’ PPOV75_S3_MEM VREFDQ B
LCZ — ik Mxags3 = R2906 VReFvRaN M NREGOW BTHEG. 3
- 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 Mjbg:
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%)Q VREFMRGN
100K
940 g VOUTC|4 _ VREFMRGN CPUFSB 22, VREFMRGN . Y, 2
ADDR=0x98( R) / 0x99( RD) 10/a1 8 VoUTDIS ¢ Ne W do VEW PPOV75_S3_MEM VREFCA A
VREFMRGN el U2903 = 02 N EWOTEe s
oo 1 C2904 - U s - R2910 veerran RIS e
3 9'%1'*‘": VREFVRGN AL VREFMRGN_CA SCDI MVA BUF 1 100 2
2 cefm 3 A4 1w Pl ace close to J3100.126
1 402 + Véa 25 VREFMRGN_CA_SCDI MVA_EN NECLF
= VREFMRGN
L R2907 5831
100K > vrervran Y
i %15\9[ PPOV75_S3_MEM VREFCA B
i 1 . S3_MVEM Y
oel U2903 o e e
— Vi Mxgzss = R%g 6]_2 VREFMRGN M N_NEGK W DTH=0. 2 mm
VREFMRGN ™, CL VREFMRGN CA_SODI MVB_BUF 1 2
=] = R Pl ace close to J3200. 126
T 25 VREFMRGN_CA_SCDI MVB_EN Ve LF
1 R2908~
100K S vrerren
1/ lGW
M iozr
VREFNMRGN —
1 C2905 -
0. 1UF
209%
CERM
402
81 904
VREFMRGN \ﬁ, Vil Max4253 R2914 vrervran
| %3_21%92 o VREFMRGN VREROT e CL VREFMRON CPUFSB BUE 1,100, CPU_GTLREF -
—T 20% vcc 106
1oV c3 . Pl ace cl ose to UL000. AD26
2 Seam Pl(JzzAgg %7 + Vv 25 VREFMRGN_CPUFSB_EN %égg‘év
N s
3|00 E? 7 X NC VREFMRGN_CPUFSB_EN = RQ? (-;]-03KN
2
VREFNRGN_CA_SODI MVA_EN VREFMRGN
ADDR=0x30( W\R) / 0x31( RD) z Al 23 io VREFVRGN_DQ SOOI WA_EN %,{:.155/\2\'
A2 11 VREFNRGN_CA_SOD WB EN a0z
ps| 12 VREFNRGN_DQ_SODI MVB_EN : —
o1 43 40 o7 25 [Ty SMBUS 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 ;&'E:F?;M::égg%"\g@ 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 ”' I' ﬁ TT;’ :E:mmm :;ﬁc’; I‘; oLE R PaRT
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2905 CRI Tl CAL NO_VREFMRGN e e -
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 Tl CAL NO_VREFMRGN @ APPLE | NC. =T =T =
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 E{)M 2 Y, 2 E{)M 2 Y, 2 E{)M 2 E{)M 2 E{)M 2 E{)M 2 E{)M 2 Y, 2 E{)M 2 E{)M 2 E{)M 2 E{)M
S s e 0 1 (?93&;:00 1 Cé‘s &FOl
e — ) f— ‘ ‘ ‘ ‘ ‘
s s zé 3 2%’ v
ded by this page: 603 603
faioptions provided by P s PPOV75_S3_MEM VREFDQ A
(NONE) l
= 1 REFDQ sSH1-2
315 vss Doso |4 MEM A DO<A> oy i
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
1 > VEM A_BA<2> 79 19 pao ‘2%}%8 ALac | 80 NEM A A<I4> o 14 Ty VEM_A_DVKO> 11 % op J3100 poso | 12 VEM A DOS_P<0> 3 11
81 VDD mg VoD 82 13 vss F-RI-THB g5 14
| 0~
76 14 T ﬁm ﬁ ﬁz;§> :Z A12/BC L " All :‘6‘ ﬁm ﬁ ﬁz%i> a7 76 1B ﬁm ﬁ DO<gz S DR i Q 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 é A2 96 MEM A A<2> a1 7 70 1B MEM A DQS N<1> 27 DOS1* o DML 28 MEM A Dwvk1> a7
o 10 o VEM A_A<1> 97 0 m 2 AoG | 98 VEM A A<O> e v e recary MEM A_DQS_P<1> 20 [Coe 3 resero] 20 MEM RESET L (o=
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 ] e 78 76 14 B MEM A DQ<18> 41 DQL7 D@1 42 MEM A DQ<20> 14 76
111 112 43 44 O
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> 1;9 AL3 ooT1 1;2 MEM A _QDT<1>  rqusve 76 1u¢my VEM A DQ<23> 51 DQL8 DQR3 52 MEM A_DQ<22> gy 1470
7 14 o MEM A CS L<1> 121 s1* NCo | 12 7 ey VMEM A DO<19> 53 DQL9 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> iz‘i DQB2 D®B6 122 MEM A_DQ<36> gy 14 76 2; vss DQS3* 2421 MEM A_DQS_N<3> g 14 76
o uas  MEM A DO<32> 1311 oo ocar; | 132 MEM A DO<37> ey ue ve e 10 [y MEM A_DME3> o1 owe posa |2 MEM A DQS_P<3> (g 1t v
vss vss vss vss
o ooy MEM A_DQS_N<4> 135 | posar Ovi | 136 MEM A DMK4> e ve ey MEM A DQ<27> 67| 5 oo D@0, | 68 MEM A DO<26> oy i v
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 DQ44 146 NMEM A DQ<47> @ 1478 516-0196
7 ucamy MEM A DQ<44> 147 D40 D45 148 MVEM A_DQ<40> e 147
7 1B~ MEM A DQ<41> 149 | o poa1 vss o | 150
151 vss DQS5* 152 MEM A_DQS_N<5>pr 14 76
76 14 MEM A Dk5> 153 DVG DQS5 154 MEM A _DQS P<5> 14 76 €L 1
[ 155 1 D — —
vss vss 56
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 DQBO 180 MEM A_DQ<57> gy 14 76
7 gy MEM A_DO<61> 181 | [ ps6 D1 | 182 MEM A DQ<56> gy 1 76 1C3135 |1 C3136
70 1 car> VEM_A_DQ<60> 183 | pos7 vss | 184 —— 25, 2UF — %m}u’:
185 vss DQS7* 186 VEM A_DQS N<7>cpr 14 7 2 -é" 2 B‘fM
o 20 . VEMLA_DMK7> 187 | o ooy | 188 VEM_A_DGS_P<7>r3 1« = e b5
189 190
vss vss
o gy MEM A DO<58> o1 [ st boszc, | 192 MEM A DO<62> g o T
76 14 (B DQ< D9 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
BRans MEM A_SA<1> 201 | sm scLg | 202 SMBUS MCP_0_CLK iz 20 27 43 78
203 VIT VIT 204 PPOV75_S0_DDRVTT 6727 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 By 160 AR SFD ADCREOXAO( V) | OXAL( FE) 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. = — =
NONE 26 83

| 3 | 2 1
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Page Notes DDR3 PLANE STI TCHI NG CAPS ( SPACE EVENLY ACROSS PLANE SPLIT)
G\D . . .
Pover alases reauied 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
 eovrs %o — 0. 1UF ——0 1UF —/— 0, 1UF —— 1 ——0. 1UF UF ——0. 1UF —0. 1UF ——0. 1UF AUF ——0. 1JUF ——0. 1UF —— 0. 1UF
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 18y 2 18y
Signal aliases required by this page: 1 @200 1 @201
o R ‘ ‘
2 xg 2 xg
BOM opti ons provi ded by this page: 603 603
D s PPOV75_S3_MEM VREFDQ B
(NoNE)
= 1C3230 1 C3231
— OQQIUF o %go}up
2 M 2 };M
402-LF 402
J{ 1 REFDQ SSo1-2
MEM B_CKE<0> 73 KEY 74 VEM B CKE<1> MEM B DO<0> 2 vss Do g NNEEM E DO<DO<gz e
7 14 TR OCRED —  CRElg a7 7% 1B DD~ Ty caL PFO a1 7
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
7 14 oy MEM B_A<9> 85 | o A9 g AT | 86 MEM B_A<7> a7 7 gy VEM B_DO<3> 17 | 5 b 5% ool 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
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68 63 27 26 7 6

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

MEM RESET L poyymy 26 27

PP1V5_S3

OSSR

SOT- 363
R3305*
oloa——8 |« 10%5“
1971 i
202,
v |@ Ol NMEM RESET

PP3V3_S5

6.7 17 19 21 22 24 32 35 36 42

I

82762"66 67 68 68 71 82

3.3V S5 is used because MEM RESET
must be high before 1.5V starts to
rise to avoid glitch on MEM RESET_L.

DDR3 Support
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WLAN Enabl e

CGener 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 WAN EN L 20

Pull-up is with power FET.
?805 bjs
SSMBN15FEAPE
soT563 | Ky
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N
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?80
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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

o 22276 PP1VO5_S5
1.8V Vgs
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Non- ARB:

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

RTL8211 25MHz

Cl 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.
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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)
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- Gl
C4150 TP_FW643_NAND TREE o KL |nawp TREE NT- QUT saF NT-14 (1 PD) s Foa <« 1B EV43 SCLEDALN = - TP (or NO) PME#
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SM'3.2X2. 5M TP_FWs43_SM _» N3 sm (| PD)
4151 N T 2es 2.94K 191 TP FW643 NODE A - A (1PD) NT-1 NT-6 spal M1, TP FW43_ SDA
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% , TP_FW643_JAS| _EN o Dlljasi_en(1PD) NT-11
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rage Tt es 3.3V FW FET
Power aliases required by this page: - @ 2 5V Vi
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5% % nn sy, PP3V3 SO SOT. 53- HF lRélo%(Bl
Signal aliases required by this page: 53 49 47 46 45 43 41 37 35 27 PP3V3 FW e R4280 016W
= 25 2 » PPIVO5_FW . 10K, Y5t
BOM options provided by this page:
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1 s 35 5 1 PP3V3_FW 1 2 402 (%29 5 g - FW RESET_L oo
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1R4260 1 1 5
b 40K 8252 1 =
DIRS4D0UV 15W i/ 2
i —=> 2822 a2 PP3V3_SO o S 04
Lat e- VG Event Det ection EWPWR EN L DIV A ]
< (W 8’ Q| ™ B
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» 10K | LATEVG FAULT EVENT_ PNP 3030K PP1VO5 SO
o o (@ o~ 2P ew a1 a7 ag gz ne e, 100K
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Page Not es

Power aliases required by this page:
- =PPVP_FW PORT1

- =PP3V3_FW LATEVG

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

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

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

Configures PHY for:

- 1-port Portable Power C ass (0)

- Port "1" Bilingual (1394B)

BOM options provided by this page:
( NONE)

NOTE: FireWre TPA/TPB pairs are NOT
constrained on this page. It is
assumed that FireWre PHY page will
provide the appropriate constraints

to apply to entire TPA/ TPB XNets.

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

PP3V3 FW

36 35 34 7

FirewWre PHY Config Straps

% FWPL TPBIAS T

Ter m nati on
Pl ace close to FireWre PHY

PHYs require 1uF even though
FWspec calls out 0.33uF

1 C4360
33UF

pg;M

w0 35 7 PPVP_FW

g
iS
B

R43821 R43801
thz thz
s ka FVWPHY DSO — FWPHY_DSO as 36
MAKE_BASE=TRUE —
36 3s FPWPHY DS2 — FWPHY_DS2 24 36
VAKE_BASE=TRUE
36 3« FWPHY DS1 — FWPHY_DS1 as 36
VAKE_BASE=TRUE
R438ll
1%
’\/{:4 22
6 3a _NC_FWD_TPBI AS — NC FW)_TPBI ASyaKE BASE=TRUE
20 _NC_FW2_TPBI AS — NC FW2_TPBI AS\AKE_BASE=TRUE
s0 36 3s _NC FW)_TPAN — NC_FW)_TPAN VAKE BASE=TRUE
s0 36 3s _NC FWD_TPAP — NC FW)_TPAP MaKE_BASE=TRUE
36 3a _NC FW2_TPAN — NC FW2_TPAN MAKE_BASE=TRUE
36 3a _NC FW2_TPAP E NC _FW2_TPAP yake BASE=TRUE
0303 NC FW_TPBN NC FW)_TPBN MAKE_BASE=TRUE
w0 20 2a _NC_FWD_TPBP p— NC _FW)_TPBP MAKE BASE=TRUE
36 3a _NC FW2_TPBN — NC _FW2_TPBN yake BASE=TRUE
36 3¢ _NC FW2_TPBP E NC FW2_TPBP yake BASE=TRUE

Cabl e Power

a6 32 PPVP_FW CPS \ake BASE= TRUE — PPVP_FW CPS 34 36 CRI Tl CAL
lél M N_LINE WDTH=0. 4 nm 1.4310
R43111 T® &7":0 2 mm 3 3 » PPVP_FW FERR- 250- OHM Note: Trace PPVP_FW PORT1 nust handle up to 5A
; 1 2__PPVP FWPORT1_F
‘1‘71%\0?} b "Snapback" & "Late VG' Protection M = gorm
Wb w0 s PP2VA_FW LATEVG ORI TI CAL 14314 VNS HY
. DP4310 — g 01U
CPS EN L DIV BAVQODWY X- G 2 xg}{
an | i
Sl GNAL_MODEL=ENETY R4312* . g_:Jo/ T 3 e Pm—l— 1
1R4360 “R R43611 3398, RITCAL B8 T
i E I o : Bl LI NG
"15 1% 2 CPS EN L I -
% 4 M: b%v (034(};119 . Sor- 363
80 36 3a FW PORT1_TPA — FW PG?Tl TPA P 2436 a0 L SZ)Z 6 c\;z|4‘g ]%I_
- BASE= X
s0 36 3a FW PORT1 _TPA N — FNV&EGBTFEZL TPA N 24 36 a0 Q4300 402 T 1 13'?%?_#/'97
- S = - -
w2 EWPORTL_TPB P = FM‘%EO'BAyw—f‘El-TPBP WS, PPV FW 2 BSS8402DW w3 2 EW PORT1_TPB_N 1 [ S]]
w0 26 2 FW PORT1_TPB N — FWPORTL TPB N 4w oA (FW PCRT1_BREE) ° Geor | QUTPUT
SI GNAL_MODEL=EMPTY o VARE_BASESTROE s 36 3« FW PORT1 TPB P 2 TPB+ %F\éa
L=E} 8 P =
1§2§é‘? if'é?isesl ne? e
b %% (GND_FW PORT1_VG) 6 VR
ﬁéﬂé’ M:.ldé’ 0 5 5 FW PORT1_TPA N sl o | ]
2402 402, FW PORT1_AREF 5 Teacr> | | NPUT
w3 EW PCRTL TPA P CRI-TICAL [ 4| ea Lgeac Pl
FW PORT1_TPB_C DP4311 | ‘ 10,
BA\S/ngal%\éV X-G 11
1 p | TI CAL C43191 0, °
! 0403%4 R43969ﬁ 2 %Rp4311 0. 1%uio—; 4§o v
— % 6 DW X- 2 o
gg 1600 c4312 i BAYGOIW X- G e
4022 0 01% £ L1 =
1
Zfogz 1R,\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

35 32 28 24 22 21 10 17 7 ¢ PP3V3_S5

82°71 65 65 67 66 62 52 42

Lat e- VG Prot ecti on Power

R4390

1%
1/°1 \éV
02

PP2V4_FWLATEVG needs to be bi ased

to at least 2.1V for FWsignal integrity
and should be biased to 2.4V for nargin
R4390 should be 390 Chns nax for a 3.3V rail

. 332, [

PP2V4_FW LATEVG ;s s
B mm

ValTAGESz, 4V m
ESD | Y il
3 CRI Tl CAL SD and | ate- VG rai

for snap-back diodes

7 D4390 Common to all ports)
MVBZ5227BLT1H
Sor23

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

between them (to avoid ground offset issue)

— BREF should be hard-connected to |ogic
ground for speed signaling and connection
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’ t
1
NOTE: 3.3V nust be SO if 5V is S3 or S5 to RAo96 LC4595 ro—
ensure the drive is unpowered in S3/S5. R (fg;'},?GBUF T
SBBESHY AT PPIVE SO s R4595 T oy GASR
* RA597 oD PWR EN Lssv L 1100K; oDD PVR_SS 1 12
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402
XWI503
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CRI T| Pvgnl‘s PLACEMENT_NOTE=PLACE C4521 NEXT TO C4520
VY L4 . SATA ODD R2D UE_P 124521 SATA QDD _R2D_C P (o
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J4500 2 (V( (1. SATA COD_ReD_E_N 1|2 CA520 SATA_CDD R2D_C Ny s+
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1 o 2 PLACEMENT_NOTE=PI ace FL4520 cl ose to J4500
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o
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33K 1B 5 o2 PLACEMENT_NOTE=PLACE C4525 NEXT TO C4526 DLP1LS
LY Blo ot 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 -
51630616 - 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
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I ndi cates di sc presence
1CA501 14502
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+o [rmy_SMC_TRST_L DUFE Y] SMC_RESET_L D ©
w0 om_SMC_NDL <l 250 o126 SMC_NM o <0
- SMC TX L DU SMC_RX_L [ 2 «
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 w5 = 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 [ < 52
M:-lﬁr\év 10 |sEL OE* 8
402,
GN\ND
(]
SEL HI GH OUTPUTS TO D (ON BOARD ROV) .
SEL LOW OUTPUTS TO M ( FRANKCARD ROV) I
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
P SPI ROM USE_M.B — f| SPLROM USE M B, 10 sa o e g SPI_WLB_CS_L o =
o R5144'|  PPSV3_S5 o/ prsopiosmiate it
20K
LPCPLUS_NOT L 1B
R5146 L 402,
1 /\/SA/Z
Slg\év PLACEMENT_NOTE=PLACE NEXT TO U1400
o5
LP
BT
o 0 SPI_CLK_MUX 1 2 SPI_CLK_R 20 42 78
P! «% - am
G RREAT
o = on__SPI_NOS| 1 A 2 SPI_MXSI_R (oo 4 70
LP 10)
LIS
o 0 SPI_M SO MUX 1 2 SPI_M SO 2042 7
m™ N% e
[Ty
402

LPC+SPI
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mn mn mn mn H mn mn H
NCP79 SMBUS " 0" CONNECTI ONS SNC 0" SMBus Connecti ons SMC "A" SMBus Connecti ons
NOTE: SMC RMT bus remmi ns powered and may be active in S3 state
BRPEBED ], PPIVE_SO BREBEBEG ] PP3VE_SO 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 e s 13100 04900 B EMCL403-5: U5535 04900 e 2l 15800
( MASTER) Mib}z@l %.zdé’ (Wite: OxAO Read: OxAl) ( MASTER) Mib}z@l %2 BY | (Wite: 0x98 Read: 0x99) ( MASTER) Mib}z@l %-zdé’ (Wite: 0x90 Read: 0x91)
2 2 81 2 2 2
o 20 12 SMBUS MCP 0_CLK — SMBUS MCP_0_CLK 5 o s 42 4y SMBUS_SMG 0_SO_SCL 33 5 SNBUS SMC 0_S0_sCL — SMBUS_SMC 0_SO_SCL 44 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 SM: 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 — MAKE_B =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 .
mn H
n " " - SMC "B" SMBus Connecti ons
MCP79 SNVBUS " 1" CONNECTI ONS SMC "Battery A" SMBus Connecti ons
BB8S%Es ey, PP3V3_S0
FRRLBPPIT, PPV SO 1z ot 0 0 2o 5, PP3VA2 GBH oo
SMC R5260'| |'R5261 CPU Te
MCP79 R5230"| |'R5231 M key SMC Re280'| 'R2381 BATTERY & BIL 04900 TS S, ENC1403-5: 5815
U1400 8% Sl U6860 U4900 1% 19 o J6950 & J6955 ( MASTER) %15}24’ %;5}4’ (Wite: 0x98 Read: 0x99)
( MASTER/ SLAVE) N{:.bp Q/E-LF (WRI TE: 0X72 READ: 0X73) ( MASTER) N{: PP (See Tabl e) 2
402, 2402 ab2, 2402 o1 40 43 10 SMBUS_SMC B_SO_SCL 2.4 % SMBUS_SMC B_SO_Scll — SMBUS SMC B SO_SCL 4 4 4
= SYBUS MCP 1 CLK — SMBUS_MCP_1_CLK 40 s s g9, SMBUS SMC BSA SCL _ SWBUS SVC BSA SCL SMBUS_SMC BSA SCL o s 1t 1o s 0 SVBUS_SMC_B_SO_SDA SI\/BUESESNC B s0_sDA ~ SMBUS SMC B SO SDA .
so s SWBUS NP 1 DATA _ SMBUS MCP_1_DATA 4 e s s 0 s SVBUS_SMC BSA_SDA . SMBUS SM: BSA_SDA SMBUS_SMC BSA_SDA ;4 . VAKE_BASE=TRUE = "
78 ~NAKE_BASE=TRUE — 72 78 81 60 — NAKE_BASE=T] 89”60 81 | ‘
| ‘ L | ‘ L
LP8543 &Bkl t) Battery Charger
U9700 ( DEFAULT) Bat t 1SL6258A - U7000
(Wite: Ox58 Read: 0x59) a ery (Wite: 0x12 Read: 0x13)
Battery Manager - (Wite: Ox16 Read: 0x17)
= SMBUS MP 1 QLK 729 Battery LED Driver - (Wite: 0Ox36 Read: 0x37) SMBUS SML BSA SCL oo,
— SMBUS MCP_1 DATA 3435 Battery Tenp - (Wite: 0x90 Read: 0x91) — SMBUS SMC BSA SDA ;.9 a3,
L L
T LL
SMC " Managenent” SMBus Connecti ons
The bus fornmerly known as “"Battery B"
65 50 45 43 30 20 25 20 7 « PP3V3_S3
SMC R5290' |'R5291 [ \ref DACs
47K 4. 7K
4900 5% s U2900
( MASTER) LYY 1pW (Wite: 0x98 Read: 0x99)
402, 2402
s 1007 32 SMBUS_SMC MGMI_SCL 2§ SI\éBéJASbE_S]NREE MGEMI_SCL _ SMBUS SMC MGMI_SCL 4 5
12 1007 3z SMBUS_SMC_ MGMI_SDA ﬂ%; SNBUS_SMC_MGMI_Spjy _ SMBUS SMC MGMI_SDA . 5 .
| ‘ L
Mar gi n Cont r ol
2901
(Wite: 0x30 Read: 0x31)
_ SMBUS SMC MGMI_SCL s 5 .
_ SMBUS SMC MGMI_SDA . 5 .
L
HDD Margin Cirl.
34501
(Wite: OxXX Read: 0xXX)
_ SMBUS SMC MGMI_SCL 4 5
_ SMBUS SMC MGMI_SDA 4 5 .
L r m
K191 SMBus Connecti ons
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8 7 6

CPU Vol tage Sense / Filter

o1 11 10 7 o _PPVCORE SO CPU XNE309 R5309
1 2 CPUVSENSE I N iON 2 o SMC CPU VSENSE oo
PLACEMENT_NOTE=PI ace near U1000 center o

ME- LF + C5309

o 0. 22UF
20%
6.3v

2 X5R

40 41 a4 a5

Pl ace RC close to SMC

MCP Vol t age Sense / Filter

XW359
64 22 21 7 6 _PPVOORE SO MCP o 35335}?
1 2 MCPVSENSE IN I 2 o SMC MCP VSENSE @ w0 @
PLACEMENT_NOTE=Pl ace near U1400 center N
VE- LF + C5359
402 0. 22UF
20%
, 5.3V
X5R

40 41 a4 a5

Pl ace RC close to SMC

PBUS VOLTAGE SENSE ENABLE & FILTER

NTUD3127CXXG
SOT- 963
N- CHANNEL 6 PBUSVSENS EN L
R5316"
PM SLP S3 L BUF 2 o 100K
o0 &7 [T s 1160
Enabl es PBUS VSense N L’f 1 NFQEEZ
divider when high. L 3 PPBUS G3HRS5 VSENSE
M N LI NE W DTH=0. 20 mm
= M N_NECK-W BTH=0' 50 mm
VOLTAGESTS, 5V .
R5385
5 ke 27. 4K
2 — 1160
73 64 63 62 60 59 a5 35 7 6 _PPBUS_GBH N Vi
. 105, RTHEVENIN = 4573 OHVS
P- CHANNEL SMC _PBUS VSENSE [oory “©
1
R5315
100K f
b R5386 1 05385
1160 5. 49K L 0. 22UF
M- LF 1% S 55
265, yibw 20%
VELF 2 52
PBUSVSENS EN L DIV 02, 0z
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40 41 a4 a5

Pl ace RC close to SMC
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MCP MEM VDD Curr ent

Sense /

Filter

ool il  PPSV3_SO
Qg:4109 1
L luE —/—
BT
P1V5_S0_KELVI NCE&II oAy
68 1 5
o + SC70- 5
4 P1V5_S0_SENSE_AMP
o [rmy_P1V5_SO_SENSE I
R5410*
% ' R5411°
ytd = 0
b, i %13\%
P1V5_S0_SENSE E b5,
£05434
401 o UF
2 154MFV- YAE —F %}{
2
@ 1 pPlV5 SO _SENSE B |
3 R5417
P1V5_SO_SENSE C 1% 3%  SMC MCP DDR I SENSE o w0
1%
16
o1 H [ ooags
lem PLACEMENT_NOTEs: T, xﬁga,
b5, Place close to SMC | 402
(For R and O GND_SMC_AVSS 46 41 44 45

MCP/ CPU 1. 05V AND CPU

VCor e Hi gh-Si de Current

%2672371,°9,%,°15°%,°1,° &7 PP3V3_ S0

53745747746 45 43 41'37°35 27

73 64 63 62 60 50 44 35 7 o _PPBUS_G3H

PP3V42_ G3H

Sense / Filter

43 42 41 40 38 24 21 20 7 6
6760 59 48

PLACEMENT_NOTE=PI ace near sense resistor o

Charger/ Load side

o2 oo rmy_CHGR CSO R P
o2 oo rmy_CHGR CSO R N

Battery side

NOTE: Monitoring current from
battery to PBUS (battery discharge)

across R7008

o0 [y CHGR_BMON
From char ger

‘ o 105417
ﬁg‘ﬂgﬁi« [ V+ p— %@i;up
% 2% US402 ? G50 R5418
ooV 2| ISNS CPIWTT N s|in @ 'SC50-° our |6 cruvtT_taur % 23% | svc cPU FSB I SENSE oy w0
| < 1%
¢ =L ISNS CPWTT P 4l reFl 1 451)?9’ 1 C542%g
o 012 _PPBUS CPU | MVP_| SNS “o PLACEMENT_NOTEs: T gooé%
~ Pl ace close to SMC 485
(For R and ©C) L GND_SMC_AVSS ., 41 41 45
Battery (BMON) Current Sense, MJUX & Filter
BVON_ENG  BNVON ENGL
1 1
o CEETTRE e
2 2 U5413
Pﬁfzqg g“" o' NC7SB3157P6XG
5 SCT0 - our |6 BVON | NA_QUT 1l S0 same SMC_BVMON_MUX_SEL (0 a0
BMON_ENG
LN 5oy vy R 2| a0 ved 8
. R5401
o s| | s BVON_AMUX_OUT 1% 23K, SMC BATT I SENSE oy w0
1%
VER 1 BMON_ENG 16 1
BMON_PROD R5423 fost |t 05%%9
= R5431 190K PLACEMENT_NOTEs: T gﬂg%
2,901 %gﬂé\’ Pl ace close to SMC a5
% 2 (For R and O GND_SMC_AVSS .6 41 a4 45
For engi neering, stuff BMON_ENG 46'2\'4\/

production, stuff BMON_PROD

For
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PLACEMENT_NOTE=PI ace R5431 next to U5413

MCP VCore Current

Sense Filter

R5416
MCPCORESO_| MN 1% 235 sve mcP corE_ I SENSE
o > N [
Y 115472
402 L 2UF
PLACEMENT_NOTEs: 1. gﬂg%

2%

Pl ace cl ose to SMC
(For R and O

2

L GND SMC AVSS 4o 41 4 45

Filter

CPU VCore Load Side Current Sense /
R5471
o | MVP6_I MON 16 19K SMC_CPU_I SENSE oo <o
1%
Yotf RB480' 15470

PLACEMENT_NOTEs:

Pl ace cl ose to SMC
(For Rs and O

DC-I N (AMON) Current

L GND SMC AVSS 4o 41 44 45

Sense Filter

R5481
womy CHGR AMON. 1% 23K | SMC DO N I SENSE o, 0
1%
HEY 15487

PLACEMENT_NOTEs:

€L gmé%zup
2

Pl ace cl ose to SMC
(For R and ©

L GND SMC AVSS 4o 41 4 45

Current Sensing
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CPU T-D ode Thernmal Sensor

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

82 72 71 69 68 67 66 61 58 57 R5515
o505 R0 e e 5, PR3V SO e
1 2 PP3V3 SO_CPUTHMVBNS R .
M N_LI NE_W GTH-0. 25 nm
== G D
Moz 1 1 C5515 R5516*| |'R5517
10K
U551 —— 0. 1uF 10K 10
—— 20%
oV 1/16W 1/16W
52 0@y CPU THERMD P BT a1S 2 2, s s
SI GNAL_MODOL=EMPTY DFN 2 2
C5521 1 2| pp1 THERM / ADDR|_ CPUTHVENS THERM L
DETECT CPU DI E TEMPERATURE 0. 0022uF —— ORITI CAL
10% T 3| pna ALERT* |, 8 CPUTHVBNS_ALERT_L
2
cerm
202 4 9 B_SO_SDA YD)
02 o B> CPU_THERVD_N DP2/ DN3 SVDATA SMBUS_SMC 40 43 81
5| b2/ DP3 smeLk |10 SMBUS_SMC B_SO_SCL (B 0 43 o1
GND  THRM_PAD
6 11

s2 CPUTHVBNS D2 P
3 SI GNAL_MODOL=EMPTY

= PLACEMENT NOTE: PLACE U5515 NEAR CPU

501 E
DETECT FI N- STACK TEMPERATURE BC846BMXXH
SOT732-3 5

s2 CPUTHVENS D2 N

MCP T- D ode Thernal Sensor

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

672075,59:%%,51:%%:°,% §7_PP3V3_S0 R5535
53 49 47 46 45 43 41 37 35 27 N 47 5 PP3V3 SO MCPTHMBNS R ]
W N_LT NE W DTH=0. 25 m
FTEY VR =it s
i 1 \ 5535 R6536'| |'R5537
L SR 10K 10K
U5535 D% 116w Tiew
0z 20 (@ MCP_THVDI OO P , EMC1413 2 G LS i
55 2 2
SI GNAL_MODOL=EMPTY DFN
C5522 i 2| pp1 THERM / Al v MCPTHVBNS THERM L
0. 0022uF
DETECT MCP DI E TEMPERATURE - 3| pnt R TI CAL ALERT* | 8 MCPTHVBNS ALERT L
e
05 4 9
o MO THMDL CDE. N ‘ DP2/ D\3 SMVDAT, SMBUS SMC 0 SO_SDA B w0 05 1 0 B
E 5| pne/ DP3 svoLk |10 SMBUS SMC 0 SO SCL (B w0 43 51 01
GND THRM_PAD
CRI Tl CAL 6 11
35590 \—J
78171- 0002
s NOSTUFF 2 MCPTHVENS D2 P .
O S| GNAL_VEDAL=ENPTY =
DETECT HEAT- PI PE TEMPERATURE C5540 ! PLACEMENT NOTE: PLACE US535 NEAR MCP
0. 0022uF
00
NOSTUFFREY, »
05
o2 |_MCPTHVBNS 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

%25089% %95 e PP3V.

AR X RSN —

CRI Tl CAL
R5 64670 . 78‘1?@%@504
RE665 . o o

.SMC_FAN 0_TACH 147K EaN RT TACH 22| TACH
%}ef 30| MOTOR CONTROL

20 GN\D

NC_GO
R51%851 1
< 51850521

SOD- VESM HF
TK;D « FAN_RT_PWwV

s ¢
VN

»SMC_FAN 0_CTL? =

Fan
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PSOC USB CONTROLLER

USB | NTERFACES TO M.B

TRACKPAD Pl CK BUTTONS

SPI HOST TO Z2 KEYBOARD SCANNER
PP3V3 S3 PSOC 4
22292929
a6 _PICKB L © © © © © ©
4 _BUTTON DI SABLE
496 _Z2 HOST | NTN -
45 WS LEFT SHI FT KEY T (o (o o o
48 _WS_LEFT_OPTI ON_KEY
wmﬂmmﬁ‘ocﬁwv\wmﬂm
VVLVLL|WLWL| S|
mhﬁmmr\wgovmoov
I 1109 1 1 11 11
NNOOOO>>0000NN
4 WS CONTROL KEY 1p2 3000000 Oaoaoaoan P2_2/42 W KBDL7 44
406 _Z2 KEY ACT L 2p2 1 P2 041 W5 KBD16N,g
NC P4 7 CRI TI CAL P4 640 WS KBD15 C .5
TP P4 5 4P4_5 uUs701 PA_4|3% W6 KBD14 4
40 s _Z2 DEBUG3 SP4_3 CcY8C24794 P4_2|38 W6 KBDI3 ¢ 4
40 5 _Z2 RESET 8P4 1 M.F P4 0|37 W5 KBD12 ¢ 4
496 _PSOC M SO 1P3_7 (SYM VER?) P3_6[3% W5 KBDL1 ¢ 4
496 PSOCF CS L 9P3_5 APN 33752983 P3_4|35 W6 KBDLO 45
106 _PSCC MOSI 9P3_3 P3_ 234 W6 KBDO ¢4
106 _PSOC SOLK 19p3”1 a7 P37 0[33 W6 KBDB 40
406 _Z2 M SO 11ps5 7 P5 632 WS KBD7 ¢ 45
46 Z2 CS L 12p5 5 P5_4[31 W8 KBDL ¢ 4
496 Z2 MOSI 13p5_3 P5_ 2|30 W5 KBD2 4
14 - 0|29
496 _Z2 SCLK P5_1 '\Imlmlﬁlw 8 '\IOIOINIQIOI P5_0 WS KBD3 4 45
THRML
Ao ININEx BB b
TerrfdaSEREnaad PAD 57
NIRRT AR I
HENEEEHBEREBNEENE
TP_PSOC SCL = WS KBD4 6 45
WS KBD5 § 45
WS KBD6 5 45
PSCC DA
o NC PSCC SDA | NC | SSP_SDATA P1 0
| SSP SDATA/ | 2C SDA
PSOC P1
o NC S Z2_CLKIN ¢ 4
+ NC ISSP SCLK P1 1 NG P77
| SSP SCLK/ | 2C SCL
DI FFERENTI AL_PAI R-USB2_TPAD
R5701
78 19 USB TPAD P 1 24 2 _USB TPAD R P
50 PP3V3 S3 PSOC 4
1/ 16W
M- LF
402
TO MLB CONNECTCR
R5702
78 19 USB TPAD N 1 24 2 USB TPADR N
5%
1/ 16W
M- LF

DI FFERENTI AL_PAI R=USB2_TPAD

U5701 CHI P DECOUPLI NG

PLACE C5701, C5702 & C5703
CLOSE TO U5701 VDD PIN 22

PLACE C5704, C5705 & C5706
CLOSE TO U5701 VDD PIN 49

IC PIN NAVE CURRENT R_SNS V_SNS PONER

TVMP102 v+ 10UA 2.55 KOHM 0.0255 V 0.255E-6 W
80UA 0.204 VvV 16. 32E-6 W

3v3 LDO VoD 60MA MAX 10 oM 0.6 v 36E-3 W
vout 60MA MAX 0.2 oM 0.012 vV 0.72E-3 W

PSOC VoD 8MA (TYP) 1.5 OHM 0.012 V 96E-6 W
14MA (MAX) 0.021 V 294E-6 W

18V BOOSTER VIN ANA ( MAX) 4.7 OHM 0.0188 V 75.2E-6 W

| SOLATI ON CI RCU T

R5714

M6 KBD15_C 470

KEYBOARD CONNECTOR
J5713

APN 51850637

NCx— (O

PP3V3_S3

KBD1

KBD9

KBD10
KBD11
KBD12

1%
116w

a02

R5715
1sWB_KBD16N 1 10K

KBD13
KBD14
sW5_KBD15 CAP

sW5_KBD16 NUM

KBD17
KBD18
KBD19

BIEGE 50 E 05000005

1%
1716w

402 R5710 a6

1K

KBD20
KBD21
KBD22

2 s W6

41 40 ogp SMC_ONOFF_ L 1

PLACEVENT_NDTE=NEAR 5713

5% 42 41 49 38 20 71 20 §'s PP3VA2_G3H

116w

bt
1 C5710
0. 1UF
]i?

50 59 28 45

a8 sVWB_LEFT_SHI FT_KBD
a8 sVWB_LEFT_OPTI ON_KBD
a8 s WB_CONTROL_KBD

NCx—()

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

SMC_MANUAL_RESET LOG C

R5704
1. PP3V3_S3
PP3; S3 PSOC . MNLINE W oOT! L . 1 2.2 -
M N_NECGCW DTH ], 20MM
59
1/ 16W
SR
1C5701 1C5702 1 C5703 1 C5704 1 C5705 1 C5706 02
—— 4. 7UF 100PF ——0.1UF —— 100PF ——o0.1UF 4. TUF
—— 20% 5% —T 10% - % 10% 20,
6.3V , Bov , 16V , 5oV , 16V 5 6.3V
X5R CERM X7R CERM CERM X7R CERM X5R
603 402 402 603

C5725
0. 1UF
PP3V42_G3H 2 || 1
43 42 41 40 38 _24 21 20 7 §
6716558 48 45 |
CRI TI CAL 20%
5 TC7TSZOBAFEAPE oV —
PP3V3_S3 2 soress R =
WS_LEFT_SHI FT_KEY
us725 — — — a8
w6 WS _LEFT_SHI FT_KBD 1,
3
C5726
0. 1UF
PP3V42_G3H 2|
43 42 41 40 38 24 21 20 7 &
67760 55 48 45 |
CRI TI CAL 200
PP3V3 S3 ) 5 TCTSZOBAFEAPE Qv =
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F 110- 2,5 LED RETURN 1 s 0 74
402 L 20/apR % our1]12 s BKL_| SENL . \nm 1) % VR W BFFES 5o
3 = BKL_| F_SEL e oural13 o BKL | SEN2 M NERER-WBFES: 2o™mn Y0
vcp 1ReAS 0
7050 43 20 SVBUS 1 L 2 T ToW W TF— 207 BKL_SCL 10sak MT orsl14 o BKL_I SENB RO718
BKL_SDA 11gpn oural16 s BKL_| SENA 110.2, LED RETURN 2 oo e
M N-KENE W BTFES 5o 1% MNLINEWDTH:g.ng
ess a0 SVBUS MCP_IRBAY 0 1 T TEW L2102 LVDS_BKL_PWW RC 2lpvwm auts| 17 s BKL_| SEN5 N-RECR-W BTHE0; 30 UTlFsQN 6 N-RECR-W DTHEO: 20" m
TP_BKL_FAULT 7 18 , BKL | SENG 402
R9731 i i R9719
11 _PPBUS_SO_LCDBKLT_PWR S = BKLT_EN EN ur7 19 ¢ . 110-2, LED RETURN 3 . D o
. mm .
S, | : N 1% N : . mm
o TUFE MN-RESR-WBHHES: 20™in 0 1% M NERERR-W BFFES: 30
%%é@v NO STUl R9715 % (72 I 15
ot B 17U%3 o (I 402
% goK 8 5 8 "B RO72
2 gg{ ﬂgﬂ@’ SerEl ' 110.2, LED_RETURN 4 D © o
MNERERR-WETHES: 30" 11Fﬁc\),vl% M NERERR-W BFFES: 30"
= = 402
R9721
R9304 110.2, LED RETURN 5 D ¢ o 7
7a 70 170 oy LCD_BKLT_PWWM 1 2 . = M NRER-WEHES: 20 11;6(‘)”1% M NERESR-W BFHES: 30"
%,{ff/éw STUFF 402
ks L9704 XWB710 R9722
33PF M 10.2
R9704 SHOULD BE 47K | F RC FILTER | S USED . og BKL SGND 1 2 . LAAA2 LED RETURN 6 - D © o0 7
M 2 5 mm o 2 A
PLACE XW9700 CLOSE TO C9712 AND C9713 M N-REck-W BHES: 30" 11360 % M NEREBR-WBFHES. 3o
= — 402
LCD BACKLI GHT DRI VER
SYNC_MASTER=K19_M.B SYNC_DATE=02/ 10/ 2009}
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON NOTI CE OF PROPRI ETARY PROPERTY
35352670 1 | C, LP8543, WHT LED BKLT, PROD o701 CRI TI CAL THE | NECRVATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
ACREES Yo THE FeELOARG e | NG THE POSSESSCR
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. S— — =
NRE 72 83

2 1




CRI Tl CAL
06
FDCB638APZ_SBVS001 PPBUS SO LCDBKLT FET
SSOT6- HF
F9800 ] MOSFET FDC638APZ
2avP- 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 o2
PPBUS SO_LCDEKIT EN DIV

Q807
SSMBN15FEAPE
sorses
s PPBUS SO_LCDBKLT_PVR
73 17 8 [Ty LVDS BKL ON G MLIE WDTHO. 4 oD 72
BKLT EN L M NNEGK W DTHO. 25
VOLTAGES 2. 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

Support
SYNC_MASTER=K24_M_B SYNC_DATE=03/ 16/ 2009
NOTI CE 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

TO MAI NTAIN THE DOCUMENT | N CONFI DENCE

NOT TO REPRODUCE OR COPY | T

NOT TO REVEAL OR PUBLI SH I N WHOLE CR PART

ST ZE | DRAW NG NUVBER

REV.
D 051- 7903 A
@ APPLE | NC.

SCALE SHT OoF

NONE 73 83
| 3 | 2 1




BKLT_FS PL'\,;ASESI\/TI_ELIJ\:;FF_I\IOTEzPI ace near L9910
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\(g\‘gws[)qﬂl_gcgewﬁn o 5100 72
59 BKLT_FS | HLP2020BZ11- SM N BHHE BKLT FS | BKLT FS | BKLT FS RECK-VY BTHE0; 375 Mv
iy RToA 0 i BRUTSS Al RB160M 60 : C9915 |+ C9916 |: CI917 =it
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
| M NN BTG 2 W . i f sch i
BKLT FS N WF: C9911 and C9917 not in ref schematic.
1C9911 PP2V5 SO LCDBKLT 20 | ypoy 4
0. 1UF sval 3
30 =
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 900 i T BR o 8%, o 8%, (C9921- C9926)
2208 gg./ﬂZUF Ao P - (1 + Rl RO) LM 2 et 2 et 2 S
iy 4 Ves =_Vove Wy NO STUFF | | NO STUFF | | NO STUEF
R S LLP Vovp = 6.5V +/- 0.35V L Co922:| | C9924: | C9926:
o 22 LCDBKLT_OVP 100PF —— 100PE —— 100PF -
16 s80° 2oy 2 5§e¥n 2| R9917
7 72 17 s rwyLCD _BKLT PV PV ey e a0 102
1 18 | wake |7 BKL_MC CHIL 149-2, LED RETURN 1 o o0 72
M NERESR-W BFFES: 30™n Sh  RPL8 M NERERR- WBHIEET 5o, <0
6 | en ce| 8 BKL Velle, 7 b LA LED RETURN 2 o oo 72
8 30" o S ROOLO M NERESR- WB¥FE8 iomr‘r“m
o QREATL GV, 7 e a0 R0 e LD RIS
] ) . mm
LCEBKLT | SET 15| | ot M RHnE& W’BﬁES 30" 103 5 M}ég%ﬁgiﬁ'&% T
ROG05: o “ MN@%WB%S 3o VRegET T AR WEIER S,
1 1/ 16W 10. 2 = =
Rgg%SK o5 s A 2 ED_RETURN 5 TRy ¢ o 72
5 M RHQE’&E WBHZEES 30" S, R9922 M N-RER-W B¥FE8 30"
FELY cHel 12 BKL i 1 A2 LED RETURN 6 a6 o 72
4022 M NERESR- WBHZES 30" g 1;@ M NEREER-W BFHHES: 30 ™
LCDBKLT_COMP_RC 402
14 | CDBI
cog05 €906 sa Ro916:
: : R9902*
0,,0022UF 56RF —— & 85 NO STUFF.0 NOSTURE
58\;’J 533“ a a PAD 5% NONE
2 epu ey 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 | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
114S0298 1 RES, ML FI LM 1/ 16W 6. 65K, 1, 0402, SMD, LF R9910 ? LCD_13I NCH WF: Need 6.65K 0.1% resistor?
114S0445 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 | QTY 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?
11450438 1 RES, ML FI LM 1/ 16W 191K, 1, 0402, SMD, LF R9916 ? LCD_151 NCH
Target: |SET = 23mA, OvP = 40V ; ;
Aetoal . |SET = 23ms OVP = 40,5V LCD Backl i ght Driver (MZ34845)
. 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 | NFO?MQTI 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?’\t/:EC:Tv I\NT R
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
Cj} APPLE | NC. = — =
NONE 74 83

| 3 | 2 1
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FSB (Front-Side Bus) Constraints CPU / FSB 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
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 = Fsa_paTA_GraLpL 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 [—FSBDSTEL ESB_DSTR _50S | FSR _DSTR FSB_DSTB_L_N<1> eom
o
FSB_ADSTB * =2x_DI ELECTRI C ? FSB_ADSTB TOP, BOTTOM| =4x_DI ELECTRI C ? al = ESB_DATA 2 ESB_50S ESB_DATA ESB 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. 0| | [C>--ESB_DAIA GROUES ESB_50S ESB_DATA Egg BI "::/63'('3‘)18> 6913
Signals within each 4x group should be matched within 5 ps of strobe. - E:gi?;e 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 nornmally 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 ;Rgg-l—lé«l_l((ﬁ) 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 7| |C>—EsB AR crOPL 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—gﬁg—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| |Eo—ESEX ESB_50S ESB_1X 01
- . 5 [ESB_1X ESB_50S ESB 1X FSB_DRDY_ L 9 13
CPU Si gnal Constraints A= EsmA0S _ FeRLX Eonh T 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 ? [O—CBULASYING CPLL50S CPLLAGTL. 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. [ RUERAMLSE CPU_50S CBU_AGTL 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%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 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
NCP FSB COVP N s ML > [O—EsB ak me QLK ESB 100D | O K_ESB FSB_CLK_MCP_P 13
- ! [O—EsB ax me QLK ESB 100D | O K_ESB 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%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 { See above‘ ch*SOS CPU*AGTL 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 CcPU_I 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. SOAE =T o3

NONE 75 83

| 3 | 2 1
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Menory Bus Constraints Menory Net Properties

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 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- LINE SPACING | &I GHT O MEMAGD NEM A0S VDD VEM GWD MEM A A<l . 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_SPACI NG ? S MEM A QWD MEM_40S_VDD_| NEM_QVD MEM A WE_L 14 26
* = : 2
MEM_CTRL2MEM 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>
VEM VEM . 231 SPACI NG 5 [ MEM A_DQ BYTE2 MEM 40S VEM DATA VEI DQ<23 6 14 26
— — > MEM A DQ BYTES MEM 40S MEM DATA MVEM A DQ<31..24> 1426
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
Menory Bus Spaci ng Group Assignnents O MEMA D BYIE2 Mados —wewoara MEW AL D2
O MEM A_DQ BYTE3 MEM 40S MEM DATA MEM A DMK3> 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 \_| MEM 40S VEM DATA MEM A Divk4> 14 26
MEM A_DQ BYTES MEM 40S MEM_DATA MEM A DIVK5> 14 26
« VD . ovo2 [ AA A A AA_
MEM_CLK MEM_CLK MVEM_CLK2MEM MEM._ MEM_CLK VEM MVEM = 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
MVEM_A_DQSO0. MEM 70D MVEM DQS MEM A _DQS_N<O> 14 26
« oo . o2 o MEMA L A
MEM_CLK MEM_DATA VEM_CLK2NMEM MEM_ MEM_DATA MEM_ MVEM > 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
- = - - - i > MEM A _DOS3 MEM 70D MEM DCS MEM A DQS P<3> 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 P<4>
N N O MEM A DGsa MEM 70D MVEM DCS VEI DQS 14 26
MEM_CTRL MEM_CTRL MEM_CTRL2CTRL MEM_DATA MEM_CTRL MEM_DATA2NEM > wEMA o 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 = A noss 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
MEM B_CLK MEM 70D VDD | NEM CLK MEM B_CLK P<5..0> 14 27
. . . o MMB 170D_ L
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
MEM B _ODT<3. . 0>
MEM _DQS MEM _DATA * MVEM _DQS2MEM MEM _DATA * * MEM _20THER O MEM.BCNTL MEM_40S_VDD - MEM CTRL 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. MEM B _DO<7..0>
Al DQS pairs should be matched within 100 ps of clocks. | — E&Eﬁ% :gg Em{:gz E&xx MVEM B DO<15. . 8> 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
I\bDQSDbgt:? Eﬁggknﬁ;fgkrggs?g:{frgﬁem 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, DQ/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 > MEMB DQ BYTE? MVEM 40S MEM DATA MEM B_DMK7> 1427
MCP MEM COWP Signal Constraints [ JEa. o0 N Vv IV = VI e
[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
MEM B DQS1 MEM 70D MEM DQS MEM B DQS N<1> 14 27
* = = = — LB L A
MCP_MEM_COVP Y 7 ML 7 ML STANDARD STANDARD STANDARD NEM B DOR? NEM 70D NEM DOR 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 MEM B DQS N<7> 14 27
THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
O M2 MEM cove MeP_MVEM CovP | Mep VEM cave | MCP_VEM COVP_ VDD 15 ACREES Yo THE FOLLOW NG T NG THE POSSESSOR
[ 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 ON LAYER?

ALFON RUTE | M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

SOURCE: MCP7

Anal og

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

Vi deo Si gnal

Constraints

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_0HM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT

PCl E * =3X_DI ELECTRI C ? PCl E TOP, BOTTOM| =4X_DI ELECTRI C

CLK_PCI E * 20 ML ?

MCP_PEX_COVP * 8 ML ?

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
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_COWP * 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 SPLAYPORT

*

=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/ DisplayPort/ TVMDS traces: 12 inches.

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

Sections 2.5.3 & 2.5. 4.

SATA Interface Constraints

mat chi ng shoul d be within 150 ps.

No relationship to other signals.

SOURCE: MCP79 Interface DG (DG 03328-001

_vOD), Section 2.7.1.

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
SATA_100D * =100_CHM DI FF|  =100_OHM DI FF =100_OHM DI FF | =100_CHM DI FF =100_OHM 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 ?

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 POE MN_D2R PCl E_90D PCILE 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 PCl E_90D PCILE PCE 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 REECIK 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_REFCI K CLK_PCIE 1000 QLK _PCE PCl E_ CLK100M FW P
CK PCIE 1000 GLK PCIE PCl E_ CLK100M FW N
MCP_PE3 REECIK 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

MCP Constraints 1

SYNC_NMASTER=T18_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
@ APPLE | NC. e —
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PCl Bus 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
PCl _55S * =55_OHM SE|  =55_OHM SE =55_OHM SE =55_OHM_SE =STANDARD =STANDARD
CLK_PCI _55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_0OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT
PCl * =STANDARD 2
CLK_PCI * 8 ML ?

SOURCE: MCP7

LPC Bus

9 Interface DG (DG 03328-001_vO0D),
Constraints

Section 2.8.

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
LPC_55S * =55_OHM_SE =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD
CLK_LPC 55S * =55_OHM SE|  =55_OHM SE =55_0HM SE =55_0HM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT
LPC * 6 ML ?
CLK_LPC * 8 ML ?
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.9.1.
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
MCP_USB_RBI AS * =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD
USB_90D * =90_OHM DI FF | =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT
usB * =2x_DI ELECTRI C ? usB TOP, BOTTOM| =4x_DI ELECTRI C

SOURCE: MCP7

SMBus |

9 Interface DG (DG 03328-001_vOD),

nterface Constraints

Section 2.10. 1.

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
SMB_55S * =55_OHM_SE =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | VI GHT
SMB * =2x_DI ELECTRI C ?

SOURCE: MCP7

HD Audi

9 Interface DG (DG 03328-001_vOD),

Section 2.11.1.

o Interface Constraints

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
HDA_55S * =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT
HDA * =2x_DI ELECTRI C ?
MCP_HDA_COWP * 8 ML ?

SOURCE: MCP7

SI O Si gnal

9 Interface DG (DG 03328-001_vOD),
Constraints

Section 2.12. 1.

PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 55S * =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO- LI NE SPACING | VI GHT

CLK_sLow * 8 ML ?

SOURCE: MCP7

9 Interface DG (DG 03328-001_vO0D),

Section 2.13.

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),

Section 2. 14.

MCP_HDA_PULLDN_COMVP

MCP_HDA_COVP

MCP_HDA_PULLDN_COVP
PM CLK32K_SUSCLK_R

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ MP_DEBUG PCl_55S PCl MCP_DEBUG<7. . 0>
> Pd_AD PCl_55S PCl PCl _AD<23. . 8>
S Pd_AD24 PCl_55S PCl PCl _AD<24>

> Pd_AD PCl_55S PCl PCl _AD<31. . 25>
S—ka_aD pPal_55S pCl PCl _PAR

O PO _CBEL PCl_55S PCl PCl _C BE L<3..0>
> PO_CnTL PCl_55S pCl PCl _| RDY_L

> PO_CNTL PCl_55S PCl PCl _DEVSEL_L

> Pa_CnTL PCl_55S PCl PCl _PERR L

> PCL_CONTL PCl _55S pCl PCl _SERR L

[ PCL_CONTL PCl _55S pCl PCl _STOP L
[—>—PCL_CNTL PCl_55S PCl PCl _TRDY_L

> PO _CNTL PCl_55S PCl PCl _FRAME L
[—PQ_REQ_L PCl_55S PCl PCl _REQO_L

> PCL_GNTO_L PCl_55S PCl PCl _GNTO_L
[O—PQ_REQI_L pPal_55S pCl PCl _REQL L

O Pa_aNT1_L PCl _55S pCl PCl _GNT1 L

O PCL_INTWL PCl_55S PCl PCl _ I NTW L
PO _INIX L PCl_55S PCl PCl _I NTX L
PO _INTY L PCl _55S pCl PCl _INTY_L

O PO _INIZ L PCl _55S pCl PCl _INTZ_ L
O—MP PQ_AK2 CLK_PCl_55S | GLK_PCl PCl _CLK33M MCP_R
— K PO 558 | ALK PCl PCl _CLK33M MCP
> LPC AD LPC 55S LPC LPC AD<3.. 0>

[ LPC ERAME L LPC 558 LPC LPC FRAME L

[ LPC RESET L LPC 55S LPC LPC RESET L

O MeiPCaAKo | AKIPC55S | AKIPC LPC CLK33M SMC R
o QK LPC 558 | QK 1PC LPC CLK33M SMC
[ CLK LPC 555 | GLK LPC LPC CLK33M LPCPLUS
[ USB EXTA USB_90D USB USB_EXTA P

[— USB_90D USB USB_EXTA N

- USB 90D UsB USB_EXTA MUXED P
[ USB 90D USB USB EXTA MUXED N
> UsB MN USB_90D USB NC USB_M NI P

— USB_90D USB NC USB M NI N

[ USB_EXTD USB_90D USB NC _USB_EXTDP

[ USB_90D USB NC USB_EXTDN

[ USB CAVERA USB_90D USB USB_CAMERA P

[ USB 90D USB USB CAMERA N

— UsB BT USB 90D USB USB BT_P

— USB_90D USB USB_BT_N

[ UsB TPAD USB_90D USB USB_TPAD_P

— USB_90D USB USB_TPAD N

> UsBIR USB_90D USB USB IR P

[— USB_90D USB USB_IR N

[ USB EXTB USB_90D USB USB _EXTB_P

[— USB_90D USB USB_EXTB_N

[ USB_EXCARD USB_90D USB NC_USB_EXCARDP
— USB_90D USB NC USB_EXCARDN
[ USB EXTC USB_90D USB NC _USB_EXTCP

— USB_90D USB NC USB_EXTCN

[ USB_CARDREADER USB_90D USB USB_CARDREADER P
[ USB 90D USB USB CARDREADER N
[ MCP_USB RBIAS MCP_USB_RBI MCP_USB_RBI AS_GND
[ SMBUS MCP_0_OLK SMB 555 SMB SMBUS MCP_0_CLK
[ SMBUS_MCP_0_DATA SMB_55S SMB SMBUS _MCP_0_DATA
[O—SMBUS MCP_1_QLK SMB 555 SMB SMBUS MCP_1_ CLK
[ SMBUS MCP_1_DATA SMB 555 SMB SMBUS MCP_1 DATA
O HDABIT QK HDA_55S HDA HDA BI T_CLK

[ HDA_55S HDA HDA BIT_CLK R
[ HDA_SYNC HDA_55S HDA HDA_SYNC

o HDA_55S HDA HDA _SYNC R

> HDARST L HDA_55S HDA HDA RST R L

[ HDA_55S HDA HDA RST L

[ HDA _SDI N0 HDA_55S HDA HDA_SDI NO

f— HDA_55S HDA HDA _SDI N_CODEC
[O—HDA_spauT HDA 55S HDA HDA_SDOUT

- HDA_55S HDA HDA SDOUT_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 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

MCP Constraints 2

SYNC_NMASTER=T18_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

ST ZE | DRAW NG NUVBER REV.

D 051- 7903 A
@ APPLE | NC. SCACE =T =
78 83

NONE

2 1




8

7

6

IN

MCP RGM |

(Et hernet) Constraints

PHYSI CAL_RULE_SET

LAYER

ALFON RUTE | M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

ON LAYER?
MCP_M | _COWP * =STANDARD 7.5 ML 7.5 ML =STANDARD =STANDARD =STANDARD
ENET_M | _55S * =55_OHM SE|  =55_OHM SE =55_0OHM_SE =55_OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG

MCOP_BUFO_CLK

=3: 1_SPACI NG

ENET_M |

12 ML

SOURCE: MCP73 Interface DG (DG 02974-001_vO01),

PHY)

88E1116R

( Et

her net

Sections 2.7.2 & 2.7.4
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

ENET_MDI _100D

*

=100_OHM DI FF| =100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

ENET_MDI

25 ML

?

SOURCE: MCP73 Interface DG (DG 02974-001_vO01),

Section 2.7.4

ﬂ
4
]
9
|

:
2
3
1)
q

NET_TYPE

PHYSI CAL

SPACI NG

MCP_M | _COvP

MCP_M 1 _COvP

MCP_M | _COVP_VDD

MCP_M 1 _COvP

MCP_M 1 _COvP

MCP_M | _COVP_GND

MCP_Cl K25M BUEQ

ENET_M | _55S

MCP_BUFO_CLK

MCP_CLK25M BUFO_R

ENET_M | _55S

MCP_BUFO_CLK

RTL8211_CLK25M CKXTAL1

| —

| —

| —

| —

[O—ENET_INTR L ENET_M | _55S | ENET_M | ENET_I NTR L

O ENET_ MO ENET M1 55S | ENET M1 ENET_MDI O
[O—ENET_MC ENET_M|_55S | ENET M| ENET_NMDC

[ ENET_PURDWN_L ENET_M|_55S | ENET M| ENET_PWRDWN L

[ ENET M1 _55S | ENET M1 ENET_CLK125M RXCLK R
[O—ENET_RXQLK ENET_M | _55S | ENET_M | ENET_CLK125M RXCLK
[ ENET_M | _55S | ENET M| ENET_RXD R<3..0>
[_ENET_RXD ENET_M|_55S | ENET M| ENET_RXD<0>

[ ENET_RXD_STRAP ENET M1 55S | ENET M1 ENET_RXD<3.. 1>

[ ENET_RXD ENET M1 _55S | ENET M1 ENET_RX_CTRL
[O—ENET_TXQK ENET_M | _55S | ENET_M | ENET_CLK125M TXCLK
[ ENET_TXDO ENET_M | _55S | ENET_M | ENET_TXD<0>

[ ENET_TXD ENET M1 _55S | ENET M1 ENET_TXD<3.. 1>
[O—ENET_TXD ENET_M1_55S | ENET M| ENET_TX_CTRL

[ ENET M1 _55S | ENET M| ENET_RESET L

O ENET_MD ENET_MDI 1000 ENET_MDI ENET_MDI _P<3..0>
[ ENET_MDI 1000 ENET_MDI ENET_MDI _N<3. . 0>

17

17

a1

Et her net

Constraints

SYNC_MASTER=T18_M.B

SYNC_DATE=02/ 05/ 2009

NOTI CE OF PROPRI ETARY PROPERTY

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

PLE COVPUTI

PROPERTY OF AP
AGREES TO THE FOLLOW NG

ER, | NC. THE POSSESSOR

| 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

@ APPLE | NC. =

STZE | DRAW NG NUVBER REV.
051-7903
SHT o
NONE 79 83

1




8 7 6 5 4 3 2 1

FireWre Interface Constraints FireWre Net Properties
PHYSI CAL_RULE_SET LAYER G\QL%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
= S ’ [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
SYNC_MASTER=T18_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

ST ZE | DRAW NG NUVBER REV.

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

NONE 80 83

| 3 | 2 1




7

6

4

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

SYNC_MASTER=T18_M.B

SYNC_DATE=02/ 05/ 2009

PROPERTY OF
AGREES TO THE
I TO MAINTAI N

FOoLLOA
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 | NFORMATI ON CONTAI NED HEREIN | S THE PROPRI ETARY
APPLE CO\/PI\ETER, INC. THE POSSESS

OR

@ APPLE | NC.

SI ZE DRAW NG NUMBER REV.
D 051- 7903 A
SCALE SHT oF
NRE 81 83

2

1




7

6

5

2

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 37 [ K PCE 100D | QK POE PCl E_ CLK1I00M M NI _CONN_N 5 20
— SATA_100D SATA SATA_ODD D2R _UF_P 6 37 — 1TOl_DI EEPAIR CHGR CSI _R P 60
SPACI NG RULE_SET LAYER LINE-TO LI NE SPACING |  WEI GHT — SATA_100D SATA SATA ODD D2R UF_N 637 — 1TO1_DI EEPALR CHGR CSI _R N 0
- 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_1T1 559 SEnsE I'SNS_1V5_S3_R P = - DP_AUX_CH_SWN .
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 [—
DLEFPALR AUDLO SPKRCONN L_OUT_N o 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
aND_P2WM . 0.20 W 1000 | —g == — — DI FEPAI R AUDL O SPKRCONN S _OUT_N o657
- 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
— - 1TOL_. — L DI EEPAI R AUDL O SPKRAMP_L_QUT_P s
[ 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 = %
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 [N * @D_P2vm o SENSE_1TOl_55§ SENSE I SNS LCOBKLT 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 [ =
e o . w2 oo o . w2 - SENSE_1TOL_555 SENSE MCPCORESO_RSEN N - LvDS_100D LvDs LVDS_ CONN B CLK F P oo
~ o o2 Bl & o2 = —Ho- o - LvDs_100D Lvns LVDS_CONN B_CLK F_N oo
R R o8 69 71
SATA GND GND_P2MM CPU_GTLREF GND GND_P2MM — SB_PONER Eggxg 3(5) 87.47,10 21 22 24 28 P M. DP_100D O SPLAYI DP ML C P<3 0> .
[ SB_PONER 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_PCI E SB_PONER * PWR_P2MM FSB_DSTB FSB_DSTB * GN\D_P2MM D G\IB G\ID or e Eg D DP*M DP*lOOD DL SPL AYPCRT w 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 Klg . . H B
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\FERRYiKIQI
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
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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 O\LiRULEislij'
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
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