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1. ALL RESI STANCE VALUES ARE IN OHVB, 0.1 WATT +/- 5%
2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS.
3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.
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D6905
PPVI N_G3H P3V42G3H §YH55y GaroT PP3V42_G3H_REG @ SMC PVRGD .@
%905 1 PBUS_VSENSE ' LT3470 v - - RN5VD30A- F
uU6990 U5000
7A FUSE 6315
PPVBAT_G3H_CHGR REG PPBUS G3H @
s
CPUVTTSO_EN-| ey psv  vour PPCPUVTT_SO_REG R R5492  PPCPUVTT_SO
’7 CHGR_EN (S0) “CPUVTT (8A MAX CURRENT)
(S5)
1.05
6A FUSE LJ7970 ENABLES ( V)
AC DCl N( 16. 5V) TRS51117 —MP79
ADAPTER %%m\/“ VIN vouT 5403 PWRBTN
I'N SMC_BATT_| SENSE PGOD
PBUS SUPPLY/
BATTERY CHARGER A CPUVTTSO PGOOD pLrrsTe| LPC RESET L
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( T RER U7400 | (06) p1\o550_EN [ 1,05V SO -
— - PP1VO5_S0_FET CPU
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: Q@801 1.2V YUKON T — RSMRST PVRGD~ | RSVRST_| N( P13)
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P1V2ENET_EN Q@810
di var | P3V3_ENET_FET RST+ g SMC_RESET_L
H217"(0. 8A MAX CURRENT) f? L
P5V3V3_PGOOD
— SLP_S5_L
QB802 N P3V3ENET_EN_L MCPOORESO_PGOD  gip og 1 | SLP_S5_L( P95)
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— SLP_S3_L
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BOM Var i ant Bar Code Label / EEE #
BOM NUMBER BOM NAMVE BOM OPTI ONS PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
630-9977 PCBA, CORNHOLI O, MLB, K19l K19_COVMON, CPU_2_53GHZ, EEE_6Z9 826-4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: 6Z9] CRI TI CAL EEE_6Z9
085-0737 K191 M.B DEVELOPMENT K19_DEVEL_PVT
BOM G oups
BOM GROUP BOM OPTI ONS
K19_COMVON COVMON, 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_VREFMRGN
K19_DEBUG PROD BMON_PROD, SMC_DEBUG_YES, XDP, LPCPLUS_NOT, NO_VREFNRGN
Modul e Parts
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
33753693 1 PDC, SLGE3, PRQ 2. 00, 25W 1066, RO, 3M BGA uU1000 CRI Tl 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 TI CAL CPU_2_4GHZ
337S3640 1 PDC, SL3BX, PRQ 2. 5, 35W 1066, C0, 6M BGA uU1000 CRI Tl CAL CPU_2_5GHZ
337S3756 1 PDC, SLCFG, PRQ 2. 53, 25W 1066, RO, 3M BGA uU1000 CRI Tl 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, MCP7IMKT- 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, 13948 PHY/ OHOl LI NK/ POl - E, 12 u4100 CRI Tl CAL
Progranmmabl e Parts
33850563 1 I C, SMC, HSB/ 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 G, 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 Tl CAL BOOTROM_PROG
338S0633 1 C, CYPRS, CY7C63803- LQXC, 4X4MV| USB, 24- QF u4800 CRI TI CAL I R_BLANK
341S2384 1 I R ENCORE | |, CY7C53803- LQXC u4800 CRI TI CAL | R_PROG
33752983 1 I C, PSOC+ W USB, 56 PI N, MLF, CY8C24794 u5701 CRI Tl CAL | VELLSPRI NG_BLANK
34152503 1 IC, TP PSCC, M7, VB8 uUs701 CRI Tl CAL | WELLSPRI NG_PROG
Devel opnent BOM
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
085-0737 1 K191 M.B DEVELCPMENT DEVEL CRI TI CAL DEVEL_BOM

Alternate Parts

PART NUMBER ék‘;rz_%RIN\lAu‘\r/gEEO? BOM OPTI ON REF DES COMMENTS:
138S0603| 13850602 ALL | wrata ait to samsung
15250968| 15250966 ALL | wgiayer ait to meita
128S0220| 12850262 ALL | @er ait to sawo
152S50778| 15250693 ALL | omec as aterware
152S50796| 15250685 ALL | onec as aterware
15250694| 15250138 ALL | wmaavers as ALTeRwaTe
157S0058| 15750055 ALL | oera as aremware
104S0018| 10450023 ALL | owevisay as ALTERwATE
128S0093| 12850218 ALL | weer as aremre
152S50874| 15250516 ALL | wmaavers as ALTeRwaTe
15250847| 15250586 ALL | wmaavers As ALTeRwaTE
BOM Confi gurati on
SYNC_MASTER=N A SYNC_DATE=N A
NOTI CE OF PROPRI ETARY PROPERTY

PRCPERTY O pop € CplIFeR TG 1 FosSESScR

| 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
PART NUMBER | QrTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON S1ZE | DRAWNG NUVBER REV:

051- 7903 1 SCHEM CORNHOLI O, K19 SCH CRI TI CAL 2 APPLE I NG D 051- 7903 A
820- 2533 1 PCBF, M.B | G K19 PCB CRI TI CAL ) SE e ST T a3
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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 _MOSI
— 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 QUT_P
— TRUE SPKRCONN R OQUT_N
— TRUE SPKRCONN_S_OUT_P
— TRUE SPKRCONN_S_OUT_N
i TRUE G\D

Functi onal

Test Poi nts

D 3 TPs
D 3 TPs

3 TPs

6 40 43 59 60 81

59 6

.
] & TPs

43 45 48 59 60 67
a3

2
3 TPs

6 40 43 59 60 81

40 41 59

[] 3 7TPs

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"487 47748753 57
7 26 27 28 63 68

6 7 20 25 29 30 43 48 50 68

67 2122 32 66

52762 66 67 68 69 71 82
20 21 24 38 40 41 42 43 45

67
48'55 60 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

6 51 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

[ ]6 TPs

SATA ODD Connectors DC Power Connect or
e FUNC_TEST FUNC_TEST
= TRUE PP5V_SW ODD 4 TPs = TRUE PP18V5_DCl N _FUSE
ADAPTER SENSE
| 5 Ps = THE SMC_CDD_DETECT a0 = TRUE
[ TRUE SATA ODD R2D P 37 77 TRUE GN\D
TRUE SATA_ODD R2D N w1 I
D: TRUE SATA_ODD D2R C N w7 = Co
= TRUE SATA_ODD D2R C P Bat t ery nnect or
FUNC TEST
o0 TRUE GND ] 3 TPs = TRE PPVBAT _G3H_CONN
- i = TRUE SMBUS_SMC BSA_SCL
-~ Keyboard Connect or = tre  SVBUS SMC_BSA SDA
8769 - TRUE SYS DETECT L -
8 17 69 FUNC_TEST - TRUE GND_BATT_CHGND
: Z: [ TRUE EEggzZSZéGH 67 20 25 20 30 43 48 50 68
s o — TRUE 847530631524 38 40 41 42 43 45
S wme W5_KBDL i BI L Connect or
o o0 KBD2 40
8o = Sl \/\V\g KBD3 FUNC_TEST
TRUE 48
s o0 [— TRUE PP3V42_ G3H
TRUE W5 _KBD4 a8 | —
o0 02 [ — e WE KBDS - TRUE SMC LID R
. — & KBDG b = TRUE SMVBUS_SMC BSA_SCL
oo — IRE V& KBD7? b = TRUE SMVBUS_SMC_BSA_SDA
TRUE 48
s 6o = KB - TRUE SMC Bl L_BUTTON L
o o0 [—" TRUE V6_KBD8 40 . BIL_| L
— TRUE W5 KBD9 a8 GA\D
8 00 = TRUE WS KBD10 o L TRUE
8 60 TRUE W5 KBD11 a8
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17 18 20 21 22 23 26 27 35 3768632726 76 — —

6717 23 53

6717 23 53

6717 23 53

67 26 27 28

67 26 27 28

67 26 27 28

67 26 27 28

67 26 27 28

67 26 27 28

WS

MARE_BASE=TRUE
PPOV75_S0_DDRVTT

67 26 27 63 68

PPOV75_S0_DDRVTT

67 26 27 63 68

66

66

66

63 68

63 68

63 68

63 68

PPOV75_S0_DDRVTT

67 26 27 63 68
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Board Mounti ng Hol es CPU Thernmal Mbodul e Hol es - -
(Not to scale 270985 CPU Si gnal s USB Si gnal s
F- - - - - - - - - - - - - - - STDOFF-4. 50D. 98H 1. 1- 3. 48-TH 8 > TP_I WP6_CLKEN_L — NJKHAI\QZ/EIGR&CLKEN L 8 61 78 19 8CHI » NC_USB_EXTCP — NA'\}LCE‘%JSB= EXTCP - = 8 19 78
‘ ZT0965 ZT0960 1510 CPU VI D<O_. 6> 1 MWP6_VI D<0. . 6> Qo o 75 7 1 ey NC_USB_EXTCN — NC_USB_EXTCN 01070
HOLE- VI A- P5RP25 E-BASESTRUE = = _ T TEST=
| L ' s CPU_BSEL<0. . __=MCP_BSEL<0..2> o 1 NG USB EXTDP NG USB_EXTDP
| B M VAKE_BASE= — 78 19 5CH — A _ 8 19 78
ZT0986 ZT0981 v TP_CPU_PECI _MCP TP _CPU PECI _MCP WRE_H LTEST=
‘ = = STDOFF- 4. 50D. 98H 1. 1- 3. 48- TH | STDOFF- 4. 50D, 98H 1. 1- 3. 48- TH o= = WAKETBASESTRUE — o 10 ocr>—NC_USB_EXTDN = NEw USB_EXTON —TROE® P ™
‘ N
1 1
T @ T @ PEG Si gnal s 7019 oy NC_USB_M NI P — I\M'\}E:EIQJSB=M NI P resTeTRE 7
‘ ‘
ZT0950 ZT0942 ZT0940 = S PEG CLK1 — Nc pE ey NG USB MM — T R
‘ 125¢ 1094 10940, o> NC_PEG CLK100MP — NG PEG CLKIOOMP o = Y TEST=
‘ SL- 3. 1X2. 7- 6C1 R- NSP : 2 ' I\K:P The r rTaI I\/bd ul e l_bl es 7 e TR NC_PEG CLKL00MN — l\lc EASEGE CLKlOONN NO_ TEST_TRLJEﬂ o 70 10 o B> NC_USB_EXCARDP — NC L)SASBE EXCARDP NO_ TEST:TRLJEﬂ e
‘ = ‘ NC _USB_EXCARDN - NC USB EXCARDN
‘ T = ' STDOFE- 4 Sg(gg&q 1.3 48.TH  STDOFE- 4 5@33&21 13 48.TH = =PEG R2D C P<0.. 15> = NC PEG R2DCP<0. . 15> 16 e fCED — WAKE_BASESTRUE  NO_TEST=TRUE "~
| Z;’F%%%Sw , STDOFF- 4. : o T e DOFF- 4. " CoT e o> =PEG R2D_C N<O. . 15> :NAI\IE: PEG R2DCN<Q. . 15> 16 . .
‘ ZL%%%O 1 ‘ , HOLE- VI A- P5RP25 @ l @ NC PEG DPRP<0. . 15> =PEG D2R P 15> Audio Signal s
! O ! \ TO ‘ - =  WRAKE BASE=THUE PR = LEC O oD 15 rmy_AUD_| PHS_SW TCH_EN
* = ! * + 'NC PEG DPRN<O. | 15> _ =PEG D2R N<O0. . 15>
C (ORIGN) : = : VAKE-BASE=TRUE NG TESTETRUE —— Lol 1R0O902
NOTE: VI As 7r e:iprieée}nti non- pl at ed hoI ‘es with ground rings. ZT0984 e WIR-KPEIEKESGETPR%ESNT L — TPtPEG TRSNTIL oD © = 10K
Place VIAs in corresponding hole’s ground ring. STDOFF- 4. 50D. 98H 1. 1- 3. 48- TH (I'nternal pull-up) i:;;ew
PCl e Signals :
Left Speaker Standoffs 1100 oy NC_POLE_CLKI00M EXCARDP — NC PO E_CLK100M EXCARDP . .. =
— E_BASESTRUE = NO _TEST=TRUE
ZT0934 e s NC_PCI E_CLK100M EXCARDN — NG PQLE. CLK100M EXCARDN. s 1 +
STDOFF- 4. 00D3. OH TH an Clr ew e ang — WARE_BASESTRUE ~ NO TEST=TRUE
( UPPER) ZT0988 s TP_EXCARD CLKREQ L TP EXCARD_CLKREQ L o - X\M)Sg01
STDOFF- 4. 50D. 98H- 1. 1- 3. 48- TH VAKE_BASE=TRUE ~ (Inter naI pu I - up) 55 51 45 41 30 38 97 0 7 5, PPBV_S3 2 PP5V_S3 AUDI O AVP
ZT0935 1 716 s ry—NC_PCl E_EXCARD _R2DCP — NC EXCARD_R2DCP 01677 5"
STEX:.:F' 4. OO:B OH_ TH — MAKE_B E—TRLE TEST=TRUE VOLTAGE=! 5V
N 716y NC_PCl E_EXCARD_R2DCN — NG POLE_EXCARD R2TETTRUE“‘“’
(LOVER) = - ASE=TRUE NO_TEST=
7716 8 PCl E_EXCARD D2RP — 516 77 :
= N B ST RO 2R =N PCLE_EXCARD D2RP ieaig Et hernet Signals
70 RS THOE R e o= -PCLE_EXCARD,_DZRN o © e oo o> M SLP_RVGT L Y= PM_SLP_RVGT_L oo o 0 5
s TP_PCI E EXCARD PRSNT_L TP_PCI E_EXCARD PRSNT_L - — PMSLP RVGT L s 20 32
WEZBASESTRUE ~ (Internal pull-up) i - i
I / O ROW PO OS PCI E FW PRSNT_L oD 16 5 | NC RTL8211 RE — NA'\E:FBRIJEg?R%% RE NO TEST=TRUE ° **
g w5 RTL8211_VDDREG — RTL8241 VODREG
SH0914 CP =
1. 4Dl A- SHORT- EM - MLB- MB7- VD8 U Pogo (?)1 o G\D —l
SHO0903 L5 o o
402
(Et her net) @ 1 2.0Di A- TALL- EM - M.B- MB7- V8 =
. 1 s MOP M LPD — MP_MI_PD o -
SH0913 — E o — MP MI _PD oD ¢ 17
1. 4Dl A- SHORT- EM - MLB- MB7- VB8 1 . 'RO930 = MP_ MI_PD oo ¢
M - LVDS Si gnal s 47K -
( FV800) @ + 103 » oy LVDS_CONN A_CLK_P — kYD CONN A CLK_P oo 7 0 71 %;EEV
- 2
SH0912 SO DI MM Pogos 760170 oy LVDS_CONN_A_CLK_N :WEDEASCO\IBINACLK N o ¢ 7 00 7
1. 4Dl A- SHORT- EM - MLB- MD7- VB8 o LVDS_| G A DATA P<0..2> _ LVDS CONN A DATA_P<0. - =
M SHO900 SH0902 L — WE BASE=TRUE o
(M ni - DP) @ 1 2.0Di A- TALL- EM -M.B- MD7- 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 s omy RTL8211_CLK125 RIL8211_CLK125
SHO911 @ 1 1 @ 7oy NC_LVDS |G A DATAP<3>  — NC LVDS |G A DATAP<3> .. 'R0931
— MAKE_BASE=TRUE ~ —_ NO_TEST=TRUE
1. 4D A- SHORT- EM - M_B- MD7- MBS (LEFT) L (RI GHT) e rm- NG LVDS |G A DATANS3>  — NG LVDS |G A DATANSSS o o %“z“lew
B M- LF
402
(Upper USB) @ : o0 o oy LVDS_CONN_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 e 7 =
1. 4Dl A- SHORT- EM - MLB- MD7- VB8 SH0905 SH0906 o i
SM 2.0DI A-TALL- EM - M.B- MB7- VD8 2. 0Dl A- TALL- EM - M.B- MB7- M98 o o LVDS LG B DATA P<0.. 2> — LyDS CON B DATA P<0.. 2> o« w0 Power Signal s
M M
(Lower usg) (O)* O~ L 0) o o LVBS 16 B DATA NO... 2> — (D5 oM B-DATA NSO, . 22 oy « o e v [y MG, PMLG2_EN — S\MC PM G2 _EN P
_— NC_LVDS_| G B DATAP<3> __ NC LVDS |G B_DATAP<3> o N
SH0915 L * — WMAKE_BASESTRE ~_—__ NO TEST=TRUE .
1. 4D A- SHORI- %M - MLB- MD7- VD8 (Near BIL Connector) = (Near | PD Connect or) a7 > NC LVDS | G B DATAN<3> ok NA'\EE:—%A@ 1G B DATAN|<|:3|—|RUE“ K GMUX Si gnal S
N —
@ s A e Y VDS BKL_ON w o rmy_TP_GMUX_JTAG TCK_L — TP GVUX JTAG TCK_L
- 1 _BKL_ | K o =
(SD Card) L — NARE_BASE=TROE % e TP_GMUX_JTAG TDI _ TP G\/LJX JTAG TDI
747372178 LCD BKLT_PWM - LCD BKLT PWM 017 7273 74 m — WAKE_BASE=
> — NAKE BASE=T o
SH0916 PRl - TP_GVUX_JTAG TMS TP G\/LJX JTAG TMVB
1. 4Dl A- SHORT- EM - MLB- MD7- VB8 s0 17 6 ry—LCD_PVWR_EN CD PWR EN o 17 o0 m =
. - -EM - M.E- MO7- = TR BASELTHOE o w0 TP GVUX JTAG TDO — TP OMX JTAG TDO [ o 10
(Audi o) @ 1 GND_CHASSI S_AUDI Q JACK o, w oo oy LVDS DDC CLK = PSR ELK @ ¢ o 37 0 2 MOP_HPLUG DET2 _ NCP_HPLUG DET2 o+ v
o 17 0 o¢cayLVYDS _DDC DATA — WEDEA&)DC] DATA B> 0 VAKE_BASE=TRUE —
o B 'RO920
. . 20K
Di spl ayPort Signal s isw
Bosses (Ali ases on page70. csa) 2402
Di gital G ound = 4 ooy ZT09BL 4 ooy 210982 . FirewWre Signals = Si gnal Al ases
— GND BATT_CHGND ; ’ ’ ' ’ ’ ’ ’ ’ 55 34 o [Ty FVW643_WAKE L — FW43 WAKE L 5 34 35
= b @ 1 1 @ = WARE_BASE=TRUE SYNC_MASTER=WFERRY_K19I SYNC_DATE=01/ 13/ 2009)
- w0 s rmy_ EW PLUG DET_L _ FWPLUG DET_L [ ¢ 20 %
VOLTAGE=0V (Keyboard Protector) = (1 PD Protector) WAKE_BASESTRUE o ICE OF P RIETARY P ERTY
- . THE | NFO?M‘\TI ON CONTAI NED HEREI N | S THE PROPRI ETARY
Menory Signal s AGREES Yo THE FOLLOARG T NG THE POSSESSCR
66 63 20 5 [T IVEMVTT EN __ NMEM VTT EN [T © 2 o3 o0 | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
VAKE_BASE=TRUE — I'l NOT TO REPRODUCE OR COPY | T
s NC I\/EMA A<15> __ NC MEM A A<15> o 2 111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART
VAKE_BASE= TEST=TRUE — jesing
278 W!R\KpFB’\I/ESM B A<15> > TEST=TRUE — NC MEM B _A<15> oo« 2 STZE | DRAW NG NUVBER REV.
= D 051- 7903
Cj} APPLE | NC. S— — -
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8 7 6 5 4 3 2 1

oM T
75 13 o@y-FSB A L<3> 34 A3* uU1000 ADS* |- HL FSB ADS L By 61375
75 13 o y-FSB A L<4> Ls | Ad* PENRYN BNR | E2 FSB BNR L B 5 75
75 13 oGy FSB A L<5> TR = BPRI*p®  FSB BPRI L ED 2 7 PP1V05_SO 571041 42 35 36 17 19 21 22
75 13 6 CEY FSB A L<6> K5 N AG* \_‘ 23'35 61 65 66 67
75 13 (B FSB A L<7> M8 JAT* DEFER* | H5 FSB DEFER L B 7
75 13 oq@y-FSB A L<8> N JAB* DRDY* | F21 FSB DRDY L D 7 R100O"
75 13 oq@y-FSB A L<9> REPN-TS DBSY* | E1 FSB DBSY L B e 7 AR
75 13 SEHFSB A L<10> N3~ AL0* ° ¥ %
75 13 o@y-FSB A L<11> PS5 JA11* BRO* | F1 FSB BREQD L B ¢ 7 ML
75 13 6 (B FSB A L<12> P2 |A12% g g 2
75 13 oEry-FSB A L<13> L2 JA13*% | ERR* |4D020 75 CPU | ERR L
75 13 oy FSB A L<14> Pa | AL+ § 5 I NI T* B3 CPUINT L am
75 13 6@y FSB A L<15> PL|ALS* 2
75 13 S@B A L<16> R1LA(A16% LOCK* | H4 FSB LOCK L Va:» LERE
75 13 6B FSB ADSTB L<0> M.~ ADSTBO*
RESET* |C1 FSB CPURST L a2 3 7
7s 13 6¢gry-FSB_REQ L<0> K3 | REQD* RSO* |y F3 FSB RS L<0> a3 75
75 13 sqE—y FSB_REQ L<1> e |REQL* RS1* |F4 FSB RS L<1> e s
75 13 o@y-FSB REQ L<2> k2 |REQR* RS2* |\ & FSB RS L<2> am e s
7s 13 6¢ry-FSB_REQ L<3> 33 REQB* TRDY* [, & FSB_TRDY_L am = 7S
75 13 oy FSB REQ L<4> L1 JREQ4*
H T* |he8 FSB HIT L Va:in LR omT
75 13 o(Bry-FSB A L<17> Y2 | A17* HE TV B4 FSB HITM L By 613 75
75 13 S@B A L<18> Us N A18* 75 13 6 CHTY FSB D L<0> E224DO* U1000 D32* |~ Y22 FSB D L<32> B 5 19 75
75 13 o@y-FSB A L<19> R3ALO* BPMD* | AD4 XDP_BPM L<0> B 2 75 RLOO1! 75 13 sgE—y FSB D L<1> F24|D1* PENRYN D33* |, AB24  FSB D L<33> By 61
75 13 S(EFFSB A L<20> V6 I A20* BPML* |- AD3 XDP_BPM L<1> B 12 75 54,5 75 13 6B FSB D L<2> E26+ D2* FCBGA D34* |~ V24 FSB D L<34> By 61375
75 13 S@HFSB A L<21> wWAA21* 9 BPMR* | ADL XDP_BPM L<2> B 12 7 Y A% 75 13 6B FSB D L<3> @2 D3* 2 OF 4 D35* |~ V26 FSB D L<35> By 51375
75 13 S@HFSB A L<22> Y5 N A22% x g BPMB* | AC4 XDP_BPM L<3> Ve SERG WL 75 13 6By FSB D L<4> F23D4* D36* |~ V23 FSB D L<36> B 5 1375
75 13 s(@ry FSB_A L<23> UL A23* g 5 PRDY* |yAC2 XDP_BPM L<4> B 12 75 2 75 13 sg@ry FSB_D _L<5> @5D5* D37+ | T22 FSB_D L<37> (B 5 1375
75 13 S@HFSB A L<24> R4~ A24% o PREQ |yACL XDP_BPM L<5> By 27 75 13 6By FSB D L<6> E25D6* D38* |~ U25 FSB D L<38> B 5 13 75
75 13 6 (B FSB A L<25> T5 | A25* é |: TCK|_ACS XDP_TCK Van i ERERD 75 13 6By FSB D L<7> E23 - D7* D39* |~ W23 FSB D L<39> By 5 1375
75 13 5@5 A L<26> T3~ A26* 2 E TDI |_Ar6 XDP_TDI N o 22 75 75 13 6CHS FSB D L<8> K24 ~DB* D40* |~ Y25 FSB D L<40> By 51375
75 13 S@HFSB A L<27> e A7 R TDO_AB3 XDP_TDO [ooTy 1912 75 75 13 6B FSB D L<9> @4~D9* o « D41* |~ ve2 FSB D L<41> B 63 s
7s 13 6@y FSB A L<28> V6 A28* TMS|_ABS XDP_TNVS a7 7s 13 ¢y FSB D L<10> 324~D10* o o D42* | Y23 FSB D L<42> (B 61378
75 13 ogEry FSB A L<20> va A20* TRST* | A86 XDP_TRST L ame e 75 13 oggry FSB D L<11> 323 D11* & | & D43+ |- vea FSB D L<43> Ty
75 13 S@HFSB A L<30> wA30* DBR* |20 XDP_DBRESET L [Ty 12 24 RL N 75 13 S@B D L<12> H2~D12* g g D44* | ves FSB D L<44> Va:n XEER
75 13 6B FSB A L<31> vaA31* 0%% 75 13 (B> FSB D L<13> F26|D13* g |5 D45* | Am23  FSB D L<45> oy o 10 75
75 ”@HFSB A L<32> V8 A32* 5% 75 13 S@B D L<14> K22-D14* D46* [~ AN24 FSB D L<46> By 51375
75 1ggry FSB A L<33> i | A33* THERVAL il 75 13 6@y FSB D L<16> +23{D15* D47+ | AB25  FSB D L<47> Gy e
75 13¢g—FSB_A L<34> AB2 | A34* 4022 75 13 @ FSB _DSTB L_N<0> 326 {DSTBNO* DSTBN2* | ¥26 FSB_DSTB_L_N<2> B ¢ 13 7
75 13¢Ey FSB A L<35> AA3 (AZ5* PROCHOT* |~ D21 CPU PROCHOT L [OOTy 22 41 61 75 75 13 6B FSB DSTB L P<0> H26 A DSTBPO* DSTBP2* |~ AA26 FSB DSTB L P<2> B3 7s
75 13 6 CEY FSB ADSTB L<1> Vi ADSTB1* THERMDA| _A24 CPU THERMD P [oTy 46 82 75 13 S@HFSB DI NV _L<0> H25~ DI NVO* DI NV2* | W22 FSB DI NV L<2> Va:in LR
THERMDC|_B25 CPU THERMD N [ 46 82
75 13 CPU A20M L A6 ~NA20MF
75 13 % CPU FERR L A5 FERR* THERMIRI P* |5 C7 PM THRMIRI P_L [oOTy 3 41 75 7s 13 ¢y FSB D L<16> N224D16* D48* yAE24  FSB D L<48> @ e
75 13 [Ty-CPU | GNNE L | GNNE* 75 13 @y FSB D L<17> K25 D17* D49* |, AD24  FSB D L<49> B o 1375
7513 o@FSB D L<18> P26 D18* D50* |, A21  FSB D L<50> By 61
75 15 [Ty CPU_STPCLK L o5 |STPCLKF — H QK 75 13 0B~ FSB D L<19> o3 |D10* D51*|. AB22  FSB D L<51> P
75 13 TRy-CPU_I NTR S _|LI NTO 7s 13 6¢gry FSB D L<20> L234D20* D52* |, AB21  FSB D L<52> B 613
75 13 Ty CPU_NM B4 ||| NT1 BCLKO|_A22 FSB CLK CPU P a2 s 7s 13 ¢y FSB D L<21> M4~ D21* D53* |y A6 FSB D L<53> Va:n LR
7s 13 Ty-CPU_SM_L A3HSM * BCLK1| A21 FSB CLK_CPU N am] = 7S 7s 13 6¢@ryFSB D L<22> L22-D22* D54* |, A0 FSB_D_L<54> B o 37
75 13 6B FSB D L<23> M3~ DR23* D55* | AE22 FSB D L<55> By 51375
TP _CPU RSVD M4 wM_|RSVDO 75 13 gy FSB D L<24> P25 D4 — ® D56% |4 AF23  FSB D L<56> By 0 1375
TP_CPU RSVD N5 N5 |RSVDL 75 13 oggry FSB D L<25> P23 |DR5* % % D57*|,Ac2s  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> B 63 s
TP _CPU RSVD V3 V3 |RSVD3 o 75 13 5B FSB D L<27> T24 D2 7* = = D59* |~ AD21 FSB D L<59> B 5 13 75
TP_CPU RSVD B2 B2 |RSVD4 % 75 13 6B FSB D L<28> Re4~D28* g g D60* [~ AC22 FSB D L<60> By 61375
TP _CPU RSVD F6 F6_|RSVDS i} 75 13 5B FSB D L<29> L25 | D29* D61* |~ AD23 FSB D L<61> By 51375
TP _CPU RSVD D2 02_|RSVD6G ﬁ —e 75 13 6B FSB D L<30> T25~+D30* DB2* |~ AF22 FSB D L<62> (B 61375
TP _CPU RSVD D22 022 |RSVD? ) 75 13 oq@—y FSB D L<31> Nes D31 D63*| A3 FSB D L<63> By o 1375
TP_CPU RSVD D3 @ |RSVDS R1005 75 13 o@FSB DSTB L N<1> L26 | DSTBNL* DSTBNB* |, AE25  FSB DSTB L N<3> By 61
CPU JTAG Support ;ﬁmw 75 15 6B FSB_DSTB | P<1> wes |DSTBPL* DSTBP3* |y ar2e  FSB DSTB L_P<3> oy ¢ 50 70
LR 75 13 6, FSB DI NV L<1> N4~ Dl NV1* DI NV3* | AC20 FSB DI NV L<3> 613 75
RL090 Aot A
o120 _XDP TN 1 049 15 25 CPU GTLREF AD26 | GTLREF M sc COMPO|_Res 715 CPU_COMP<0>
1% CPU TEST1 @3 |TEST1 COwvPl| _we 75 CPU COWP<1>
R1091 :/Irf‘g CPU TEST2 ?25 |TEST2 COVP2|_Aam1 75 CPU COWP<2>
75 12 o _XDP TDI L ROAR 2 b TP_CPU TEST3 <4 |TEST3 COVP3|_ Y1 75 CPU COMP<3>
e CPU TEST4 AF26 | TEST4
:{52?] Rg-fg2 TP_CPU TESTS AF1 | TEST5 DPRSTP* |~ ES CPU DPRSTP L QN 3 61 75 R1023* R1021%
75 12 9 1 _XDP_TDO 1 2 g TP _CPU TEST6 A26 | TEST6 DPSLP* |~ BS CPU DPSLP L YanuRERE 54.130 54.130
PLACEMENT_NOTE=PI ace R1092 near | TP connector (if present) 1% 5 — TP CPU TEST7 < |ITEST7 DPWR* |~ D24 FSB DPVWR L amg e s yasw yasw
WL 75 8 (oo CPU_BSEL<0> e22 |BSELO PWRGOOD,_ 2 CPY_PVRGD amj s ok, ak,
75 8 ¢ogr)CPYU BSEL<1> B23 |BSEL1 SLP* | D7 FSB CPUSLP L am e s
7s s <oom] CPU BSEL<2> 1 |BSEL2 PSI * |~ AES CPU PSI L oo o ’R]_()22 ’R1020
R1093 27.4 27.4
54.9 PLACEMENT_NOTE=Pl ace C1014 wi thin 12. 7mm of CPU. 1/ 16W 1/ 16W
7o 12 0 XOP TCK : PLACEMENT_NOTE=P| ace R1005 wi thin 12.7mm of CPU. o' o2
R1094 b’:’?ﬁ’ PLACEMENT_NOTE=Pl ace RL006 wi thin 12.7mm of CPU.
75 12 9 _XDP_TRST L 59 2 o2 PLACEMENT_NOTE (all 4 resistors):
s i Place within 12. 7mmof CPU =

402

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

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

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

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

SI ZE DRAW NG NUMBER REV.
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(CPU CORE POVER)

PPVCORE SO_CPU

67 10 11 44 61

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

PPVCORE SO CPU

6710 11 44 61

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

AT AB20 30.4 A (SV LFM
A9 oM T AB7 23 A (LV Design Target)
10 uU1000 A
2 PENRYN S
13 FCBGA AC12
ALS 3 0F 4 Ac13
a7 AC15
A8 Ac1L7
0 Ac18
B7 AD7
B9 ADO
B10 ADLO
12 ADL2
B14 ADL4
B15 ADLS
B17 ADL7
lB18 ADLE
B20 voe FAE
© AELO
clo AEL2
lc12 AE13
a3 AE1S
[C15 AE17
a7 AE18
lc1s AE20
Do AFS
lbLo AF10
D12 AF12
L4 AF14
015 | VOC AF15
17 AFL7
D18 AF18
- 20 (CPU | O POVER 1. 05V)
E9 PP1V05 SO §.7.9 11 12 13 16 17 19 21 22
5.7, 31 38 8 &
E10 @1
12 Ve 4500 mA (before VCC stable)
lE1s 6 2500 mA (after VCC stable)
]
[E17 V6
E18 321
= K21
7 veee H2
Fo N2
F10 N6
F12 Re1
F14 R6
F1s T21
F17 T6
F18 V21
F20 ve1 (CPU I NTERNAL PLL POWER 1.5V)
7 ( BR1#) PP1V5_S0 67 11 15 22 37 66 67 68 82
AA9
10 130 mA
AAL2
13 VI DO|_ADs CPU VI D<0> @ s 7
AALS VI D1|_AFs CPU VI D<1> oo ¢ 75
17 VI D2|_AEs CPU VI D<2> [ ¢ 7
Aalg VI D3|_AF4 CPU VI D<3> o ¢ s
o VI D4|_AEs CPU VI D<4> [on © 7 i
ABY VI D5|_AF3 CPU VI D<5> D ¢ 75 ?3-0100
c10 VI DB|_AE2 CPU VI D<6> oo ¢ 7 290
1/ 16W
ABLO vty
, 402
AB12
AB14 VCCSENSE|_AF7 CPU VCCSENSE P [ooTy 61 75
AB1S
ABL7
AB18 VSSSENSE|_AE7 CPU VCCSENSE N o [TOT) 61 75
'R1101
100
1%
1/ 16W
M- LF
, 402

SYNC FROM T18

CHANGE CPU FROM SOCKET TO

Current nunbers from Merom for Santa Rosa EMIS, doc #20905.

BGA SYMBOL

D16

D19

023

026

322

325

K1

Ka

VSss

oM T
U1000
PENRYN

FCBGA
4 OF 4

Socket - P KEY)

VSss

AB11

AB13

AB16

AB19

AD11

AD13

AD16

AD19

AE8

AE11

AE14

AE16

AE19

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 ON
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

CONTAI NED HEREIN | S THE PROPRI ETARY

¢
)

APPLE | NC.

SI ZE DRAW NG NUMBER REV.
D 051- 7903 A
SCALE SHT oF
NONE 10 83

8

7

2

1




SYNC FROM T18

61 42 10 7 ¢ PPVCORE SO _CPU

CPU VCore HF and Bul k Decoupl i

4X 330UF. 20X 22UF 0805

PLACEMENT_NOTE ( C1200-C1219

) :

NOSTUFF

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

Pl ace inside socket cavity on secondary side.

ng

CRI TI CAL CRI TI CAL

* C1200 1 Cl201
22UF —— 22UF
200 — 20%

CRI TI CAL
t Cl1202 1 C1203 t Cl204
——220F T 22UF ——220F

CRITI CAL

CRI Tl CAL

|

I
onN
uge’
hl

CRI TI CAL
t C1206 t C1207
22UF —— 22UF
—— 20% — 26

6.3v
2 CERM XSR
805

6.3v
2 CERM XSR
805

CRI TI CAL
t C1208 t C1209
—— 22UF 22UF
—— 20% 20%

6.3v
2 CERM X5R
805

CRI TI CAL

CRI TI CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI TI CAL CRI TI CAL
1 Cl210 1 Cl211 1 Cl212 1 Cl1213 1 Cl214 1 Cl1215 1 Cl1216 1 C1217 1 Cl1218 1 Cl219
22UF —— 22UF —— 22UF 22UF 22UF — 22UF —— 22UF —— 22UF 22UF 22UF
209 —— 20% —— 20% 2096 20% —— 20% — 20% —T— 20% — 20% 209

, 6.3V , 6.3V , 6.3V , 6.3V A , 6.3V , 6.3V , 6.3V , 6.3V , 6.3V
CERM X5R CERM XBR CERM XBR CERM X5R CERM X5R CERM XBR CERM X5R CERM XBR CERM X5R CERM X5R
805 85— 805 5 805 805

PLACEMENT_NOTE ( C1240- C1243

)

Pl ace on secondary side.

Pl ace on secondary side.

CRITI CAL CRI Tl CAL
* C1240 +|* Cl241
——470UF- 4MOHM —— 470UF- 4MOHM —

T 20% —T 20%

CRI Tl CAL
.|t Cl242 L|? C1243

— 470UF- 4MOHM

470UF- 4MOHM
20%

302 2.0V

POLY- TANT
D2T- SM

Pl ace on secondary side.

3|2 2.0V 2 2.0V 3 v
POLY- TANT POLY- TANT
D2T- SM D2T- SM D2T- SM

Pl ace on secondary si de.L

VCCA (CPU Avdd) DECOUPLI NG

1x 10uF, 1x 0. O01luF

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

Pl
C1250 * 1 Cl1251
10uF 0. 01UF

20% 10%

6.3V , , 16V
X5R CERM
603 402

LACEMENT_NOTE=PI ace C1281 near CPU pin B26.

VCCP (CPU 1/ O DECOUPLI NG

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

87786 65 61 35 23

‘ PLACEMENT_NOTE=P| ace C1260 between CPU & NB.

REMOVE NO STUFF CAPS C1220 TO C1231

REMOVE Cl1244 & Cl1245

CRI Tl CAL
C1260 *|. 1 Cl261 1 C1262
330UF —— 0. 1UF —— 0. 1UF

= % = 20
Vo = , i

PCLY- TANT CERM CERM
ST biss biss

JLC1263
0. 1UF

1 C1264 JiClZGS
——0.1UF 0. 1UF
2

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

CPU Decoupl i ng
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27°36730722°%:°%0°75°8,°% 8° PP3V3_ S0
4547748 48%3

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

e 4 Pp1V0S. S0
XDP
T
R1315! BTERK
54,9 J1300
Mtujiw LTH 030- 01- G D- NOPEGS
;1552 F- ST- SM
2 1
o
75 oqa—yXDP_BPM L<5> OBSEN_AQ -2 o3 - OBSEN_CD JTAG MCP_TDO am e o
7 @ XDP_BPM L<4> cBSEN_A1 ool o cBSEN_CL JTAG MCP_TRST L oo 20
o
75 B XDP_BPM L<3> OBSDATA_AQ <« 10 ol 2 - COBSDATA_CD MCP_ DEBUG<0> By w78
7 oy XDP_BPM L<2> OBSDATA_Al > 12 ol o OBSDATA_C1 MCP_DEBUG<1> B 0 70
14 o013 il
7s 0 oy XDP_BPM L<1> OBSDATA_A2 » 16 o5 o OBSDATA_C2 MCP_ DEBUG<2> Ty e
s o oy XDP_BPM L<0> OBSDATA_A3 o 18 ot - OBSDATA_C3 MCP_DEBUG<3> CBD 18 70
20 P il
TP_XDP_OBSFN_BO OBSEN B0 p2 of2L OBSEN DO JTAG MCP_TDI o 2
TRP_XDP_OBSFN_B1 OBSEN_B1 P4 oz OBSEN D1 JTAG MCP_TNMB oo
b6 25
o
TR_XDP_OBSDATA_BO OBSDATA_BO <« 28 ol o OBSDATA_DO MCP_ DEBUG<4> B 7
TP_XDP_OBSDATA_B1 OBSDATA_B1 o 30 o2 o OBSDATA_D1 MCP_ DEBUG<5> B 0 70
32 31
YOP TR_XDP_OBSDATA B2 CHSDATA B2 IR D R CHSDATA 2 MCP_DEBUG<6> -
R1399 TR_XDP_OBSDATA B3 OBSDATA_B3 =8 22 ° 2? - OBSDATA_D3 MCP_DEBUG<7> B e 70
o
75120 oy CPU_PVRGD 1 1K, XDP_PWRGD PVRGIY HOOKO RN DT L TPCL K/ HOrKA FSB CLK_| TP_P Rl Op
5% XDP_0BS20 HOOK1. <« 22 ol LTPCL Ké#/ HOOKS FSB_CLK_ I TP_N am e s
Mib i CC_CBS_AB 44 43 VCC_0BS_CD R113K03
10 oy PM_LATRI GGER L HOOK2 o 46 025 RESET#/ HOOKG s XDP_CPURST_L 1 2 FSB CPURST L (o7
2 oo JTAG MCP_TCK HOOK3 > 28 ol DER#/ HOOKZ XDP_DBRESET_L oo 5 2 57,/ PLACENENT_NOTE=Pl ace ol ose to CPU to mnim ze stub
50 oA NOTE: XDP_DBRESET_L nust be pulled-up to 3.3V. 55
0 45 25 20¢ary. SMBUS_MCP_O_DATA spa s 2 oo o 00 XDP_TDO amon
78 43 27 26 20cEy SVBUS MCP 0_CLK saL >4 ol TRSTn XDP_TRST_L oD ¢ 7
ToKL NC2E Lo o35 ko' XDP_TDI oo o 7
75 qom XDP_TCK TCKQ - 28 o2 5 VS XDP_TMS oo © 7
60 o8 XDP_PRESENT#
XDP DP
C13001 1C1301
0. 1%% 277 7; giz’)LuF
BT T
998- 1571 1

Directi on of XDP nodul e

Pl ease avoid any obstructions
on even-nunber ed side of J1300

eXt ended Debug Port (M ni XDP)
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Current nunbers from enail Poonacha Kongetira provided 11/30/2007 4:04pm (r:|o of ficial

59 FSB_DSTB_L_P<0>
96 FSB _DSTB_L_N<0>
FSB DI NV_L<0>

T40
u40
Va1

75 9 o (B> -—>

7596 FSB _DSTB_L_P<1> VB9
75 9 6, FSB DSTB L_N<1> V87,
soscayFSB DINV L<1> o , V35
59 FSB_DSTB L_P<2> N37,
7596, FSB DSTB L_N<2> L36
oeEy FOB DINV L<2> o , N85
59 FSB_DSTB L_P<3> MB9
75 9 6, FSB_DSTB_L_N<3> ML
75 9 S@M—M
59 FSB_A L<3> AC34,
59 FSB A L<4> AE38
59 FSB_A_L<5> AE34,
59 FSB_A L<6> AC37,
7596 FSB A L<7> AE37,
w9 FSB_A L<8> AE35
59 FSB_A L<9> AB3S5,
59 FSB_A L<10> AF35
75 9 5, FSB A L<11> AG35,
75 9 5, FSB A L<12> AG39
59 FSB_A L<13> AE33
75 9 6, FSB A L<14> AG37,
59 FSB_A L<15> AG38
59 FSB_A L<16> AG34,
75 9 5, FSB A L<17> AN38,
59 FSB A L<18> AL39
59 FSB_A L<19> AG33,
w9 FSB_A L<20> AL33
59 FSB_A L<21> AJ33
75 9 5, FSB A L<22> AN36,
59 FSB_A L<23> AJ35
59 FSB_A_L<24> AJ37,
59 FSB_A L<25> AJ36,
59 FSB_A L<26> AJ38
59 FSB_A_L<27> AL37,
w9 FSB A L<28> AL34
59 FSB A L<29> AN37,
7596 FSB A L<30> AJ34
59 FSB_A L<31> AL38
59 FSB_A L<32> AL35
) FSB_A L<33> ANG4
50 FSB_A L<34> AR39,
mocmyFSB A L<35> @ o ,  ANS5
59 FSB_ADSTB_L<0> AE36,
50 ocmy FOB_ADSTB L<1> o ,  AK35
59 FSB_REQ L<0> AC38,
75 9 FSB REQ L<1> AA33
BRI R PPLV05_S0 75 9 6, FSB REQ L<2> AC39
59 FSB_REQ L<3> AC33,
R1410'| R1415' |'R1416 poe@> FSBREQLSA> oy A9
545 625 282 e o oy FSB_ADS L o a2
1/16W 1/16W 1/16W el
a5 a5 Yoot = oce>—ESB BAR L > AD3
2 2 2 7 oCaryESB_BREQD_L o AE40
s FSB_BREQL L Y AL32
7 41 0 oy PM_THRMIRI P_L <~ FSB DBSY_L . ADB9
7y CPU_FERR L 7 ooy FSB_DRDY L ; A4
759 s B FSB HT L > AB42
759 s (B FSB H TM L > ADM40
7506 [y FOB_LOCK L > AG43
75 9 qoomy FSB_TRDY_L > AEA1L,
NOR:fZI'.LéFF1 NO STUFF NO STUFH ) TP CPU PECI MCP o
1 1 8 -
19 R1421J|2 1R|g‘422 75 61 41 9 (OOM] CPU_PROCHOT L - AJ41
5% 5% Y | AGA3
W HEE S T i T awo
402, 402, 5402 —>
o > =MCP_BSEL<2> (MCP_BSEL <2>) > Fa42
s o =MF_BSEL<1> (MCP_BSEL<1>) ~ Da2
o - =MOP_BSEL<0> (MCP_BSFL <0>) - Fa1
7 0 o FSB_RS_L<0> > ACAL
75 9 (OO} FSB RS L<1> > AB41
7 9 (o} FSB_RS L<2> > ACA2
R1430* 'R1435 > PP1VO5_S0_MCP_PLL_FSB
49.19/0 éllu/gﬂ. 9 270 | A7 |
1/ 16W 1/16W 20 M AH27
Maoh, [ ), 46T 29 mMA{ Axs
15 mA [_AH8
s MCP_BCLK_VM._COVP_VDD AMVBY
s MCP_BCLK_VM._COVP_GND AVHO
s MCP_CPU_COVP_VCC AVA3
R1431" s MCP_CPU_COVP_GND AVA2
49.9
e
402 5

docunent nunber).

oM T
Ul1400
MCP79- TOPO- B
BGA

(1 OF 11)
CPU_DSTBPO#
CPU_DSTBNO#
CPU_DBI 0#

CPU_DSTBP1#
CPU_DSTBN1#
CPU_DBI 1#

CPU_DSTBP2#
CPU_DSTBN2#
CPU_DBI 2#

CPU_DSTBP3#
CPU_DSTBN3#
CPU_DBI 3#

CPU_A3#

CPU_A4#

CPU_AS#

CPU_AG#

CPU_AT#

CPU_A8#

CPU_A9#

CPU_A10#
CPU_AL1#
CPU_A12#
CPU_A13#
CPU_Al4#
CPU_A15#
CPU_A16#
CPU_AL7#
CPU_A18#
CPU_A19#
CPU_A20#
CPU_A21#
CPU_A22#
CPU_A23#
CPU_A24#
CPU_A25#
CPU_A26#
CPU_A27#
CPU_A28#
CPU_A29#
CPU_A30#
CPU_A31#
CPU_A32#
CPU_A33#
CPU_A34#
CPU_A35#

FSB

CPU_ADSTBO#
CPU_ADSTB1#

CPU_REQO#
CPU_REQL#
CPU_REQe#
CPU_REQB#
CPU_REQ4#

CPU_ADS#
CPU_BNR#
CPU_BRO#
CPU_BRL#
CPU_DBSY#
CPU_DRDY#
CPU_HI T#
CPU_HI TV#
CPU_LOCK#
CPU_TRDY#

CPU_PECI
CPU_PROCHOT#
CPU_THERMTRI P#
CPU_FERRY

CPU_BSEL2
CPU_BSEL1
CPU_BSELO

CPU_RS0#
CPU_RS1#
CPU_RS2#

+V_DLL_DLCELL_AVDD
+V_PLL_MCLK
+V_PLL_FSB
+V_PLL_CPU

BCLK_VM._COVP_VDD
BCLK_VM._COVP_GND

CPU_COWP_VCC
CPU_COMP_GND

CPU_DO# Y43 FSB D L<0> 6975
CPU_D1#-W2 FSB D L<1> 69 75
CPU_D2# Y40 FSB D L<2> 6975
CPU_D3#- W1 FSB D L<3> 6975
CPU_D4# Y39 ESB D L<4> 6975
CPU_D5#,, V42 FSB D L<5> 6975
CPU_D6#, Y41 FSB D L<6> 6975
CPU_D7#-, Y42 FSB D L<7> 6975
CPU_DB#, P42 FSB D L<8> 69 s
CPU_Do#U41 FSB D L<9> 6975
CPU_D10#~R42 FSB D L<10> 69 75
CPU_D11#-T39 FSB D L<11> 69 75
CPU_D12#-,T42 FSB_D L<12> 6o s
CPU_D13#-,T41 FSB D L<13> 6o 75
CPU_D14#-R41 FSB_D L<14> -
CPU_D15#-T43 ESB D L<15> 6975
CPU_D16# V85 FSB_D L<16> co B
CPU_D17#~AA37 FSB_ D L<17> =
CPU_D18#-, 83 FSB D L<18> 6975
CPU_D19#- V84 FSB D L<19> 69 75
CPU_D20#AA36 FSB D L<20> 69 75
CPU_D21#~AA34 FSB_D L<21> 6o s
CPU_D22#AA38 FSB D L<22> 69 75
CPU_D23#-AA35 FSB D L<23> 6975
CPU_D24#-,U38 FSB_D L<24> 6o s
CPU_D25#-U36 FSB D L<25> 69 75
CPU_D26#- U35 ESB D L<26> 6975
CPU_D27#- 33 FSB D L<27> 69 75
CPU_D28#-U34 FSB D L<28> 69 75
CPU_D29#, 88 FSB_D_L<29> 60975
CPU_D30#R33 FSB_D_L<30> 69 s
CPU_D31#- W37 FSB D L<31> 605
CPU_D32#~ N34 FSB_D _L<32> 6o s
CPU_D33#-,N33 FSB_D _L<33> 60975
CPU_D34# R34 FSB D L<34> 60 75
CPU_D35#R35 FSB_D_L<35> 69 s
CPU_D36#- P35 FSB D L<36> 6975
CPU_D37#~R39 ESB D L<37> 6975
CPU_D38#~R37 FSB_D_L<38> 69 s
CPU_D39#-,R38 FSB_D_L<39> 6975
CPU_D40#~L37 FSB D L<40> 6075
CPU_D41#-L39 FSB D L<41> 6975
CPU_D42#,L38 FSB D L<42> 6975
CPU_D43#-,N36 FSB D L<43> 6975
CPU_D44#-,N38 FSB D L<44> 6975
CPU_D45#J39 FSB D L<45> 6975
CPU_D46#-,J38 FSB D L<46> 6975
CPU_DA47#-J37 FSB D L<47> 6975
CPU_D48#~L42 ESB D L<48> 69 75
CPU_D49#- M2 FSB D L<49> 6975
CPU_D50#-,P41 FSB_D_L<50> 60975
CPU_D51#~M1 FSB D L<51> 6975
CPU_D52#-N40 FSB D L<52> 6975
CPU_D53#-, M0 FSB_D_L<53> 60975
CPU_D54#,H40 FSB_D_L<54> 597
CPU_D55#-,K42 FSB_D_L<55> 60975
CPU_D56#~H41 FSB D L<56> 6975
CPU_D57#-L41 FSB D L<57> 6975
CPU_D58#-,H43 FSB_D_L<58> 60975
CPU_D59#H42 ESB D L<59> 6975
CPU_D60#-, K41 FSB_D_L<60> 69 s
CPU_D61#J40 FSB D L<61> 605
CPU_D62#~H39 FSB_D _L<62> 6o s
CPU_D63#- M3 «-» FSB D L<63> a6
CPU_BPRI #~AM1 > FSB BPRI L o o
CPU_DEFER#-AA40 > FSB_DEFER L om0 7
BCLK_OQUT_CPU_R_&42 » FSB CLK CPU P oo © 75
BCLK_OUT_CPU_N-&41 > FSB CLK CPU N ooy 0 7
BCLK_OUT_I TP_R AL43 > FSB CLK I TP_P [oom 2 7
BCLK_OUT_I| TP_N-AL42 > FSB CLK | TP_N oD 12 7
BCLK_OUT_NB_R_AL41 > 5 FSB CLK MCP_P
BCLK_OUT_NB_N,AK42 > FSB CLK MCP_N
Loop- back cl ock for delay matching.
BCLK_I N_N,AK41 -
BCLK_I N_R_AJ40 ;
CPU_A20M#4-AF41 > CPU_A20M L o ¢ 75 PP1V05_S0
CPU_I GNNE#,AH39 - gg : GNNE_L oD ¢ 7 NO STUFF
CPU_I NI T#-AH42 - N T L 975 1
CPUINTR_AF42_____  CPU INTR g - I1?510440
CPUNV| AGAL | CPUNM o © 7 Fiow
CPUSM#AHML CPUSM L o Q02
CPU_| AHA3 - CPU _PWRGD oD o 12 75
CPU_RESET#-,H38 »> FSB _CPURST L [oory 0 12 75
CPU_SLP#AMB3 »> FSB _CPUSLP L oo 5 7
CPU_DPSLP#~AN33 > CPU DPSLP_L oD ° 7
CPU_DPWR#~, AVB2 » FSB DPVWR L oD ¢ 7
CPU_STPCLK#AGA2 - CPU_STPCLK_ L oo 5 7
CPU_DPRSTP#~AN32 > CPU_DPRSTP_L [ © 6 75

&5

316 17 19 21
8 67

MCP CPU | nterface
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D NVEM DQ<0> AP35 NDQ_):Q MCLKOA_O_N

<<<

3

ARRRRDRD

<<
> > >

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_NHALLL NMEM A_| N<7> 26 76 76 27 MEM B_ 62> AT3 IMDQL_62 MDQS1_7_NRATL NMVEM B_| N<7> 27 76
AP9 [MDQD_61 MDQS0_6_P|_ARB MEM A P<6> 2 76 76 27 MEM B 61> AV2 [MDQL_61 MDQS1_6_P| AY2 MEM B P<6> 27 76
AN9 |VMDQD_60 MDQS0_6_N~ARY MEM A N<6> 26 76 6 27 MEM B 60> AV3 IVMDQL_60 MDQS1_6_NHAYL MEM B N<6> 27 76
AL6 |MDQO_59 MDQS0_5_P| AW MEM A P<5> 26 76 76 27 MEM B 59> AR |INDQL_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 2676 6 27 MEM B 58> AR3 |MDQL_58 MDQBL_5_NBA6 o o NEM B DQS N<5> vy 2746
AN6 |MDQD_57 MDQS0_4_P| AP13 MEM A P<4> 26 76 76 27 MEM B 57> AR IVMDQL_57 MDQS1_4_p| BALO MEM B P<4> 27 76
AN7_|MDQD_56 MDQS0_4_NHARL3 MEM A N<4> 26 76 6 27 MEM B 56> AU |VMDQL_56 MDQS1_4_NRAY1l MEM B N<4> 2 76
AR6 |NDQD_55 MDQS0_3_P|AV25 MEM A P<3> 26 76 76 27 MEM B 55> AY4 |MDQL_55 MDQS1_3_P| BB33 MEM B P<3> 27 76
AR7 |NDQO_54 MDQS0_3_N-AVRS o o NMEM A DQS_N<3> CBD 26 7 76 27 NVEM B 54> AY3 [\DQL 54 MDQS1_3_NBA33 o o NMVEM B_DQS N<3> B> 27 7
AV6 [MDQD_53 MDQS0_2_P[ AU30 MEM A pP<2> 26 76 76 27 MEM B 53> BB3 |VDQL_53 MDQS1_2_P| BB37 MEM B P<2> 27 76
A6 |NDQD_52 MDQSO_2_ N-AU29 MEM A N<2> o 76 27 MEM B 52> BC3 |MDQL_52 MDQSL_2_NBA37 MEM B N<2> 27 76
AN10 |VDQO_51 MDQSO_1_P| AT35 MEM A_ _P<1> 26 76 76 27 MEM B_ 51> AW IVDQL_51 MDQS1_1_P| BA43 MEM B_ _P<1> 27 76
AR5 _[MDQD_50 MDQS0_1_NHAUSS MEM A N<1> 26 76 76 27 MEM B 50> AVB (MDQL_50 MDQS1_1_NnAY42 MEM B N<1> 27 76
AUS |VMDQD_49 MDQS0_0_P| AU39 MEM A P<0> 26 76 . MEM B 49> BA3 |NDQL_49 MDQS1_0_P| AT42 MEM B P<0> 27 76
AV5 |MDQD_48 MDQS0_0_NIAT39 MEM A N<O> 26 76 76 27 MEM B 48> BB2 \NDQL_48 MDQS1_0_NAT43 MEM B N<0> 27 76
AJ7_INDQO_47 76 27 MVEM B 47> BB5 |MDQL_47
AU INDQ_46 76 27 NVEM B 46> BAS |NDQL_46
A9 |VDoo_45 O 16 a7 MVEM B 45> BA8 [NDQ1_45 ]
AP11 |NDQO_44 76 27 MEM B 44> BC8 |MDQL_44
A6 INDQD_43 76 27 MEM B 43> BB4 |\DQL_ 43
AY5 [\DQO_42 MRASO#AVLT o MEM A RAS L foom 26 76 7 2rcgry MEM B DQ<42> «—»BA MDQL_42 MRASL#AWE o MEM B_RAS_L T 27 7
AW |MDQ_41 MCASO#[APL7 o MEM A CAS L [oom 26 76 6 27 MEM B 41> BA7 |MDQL_41 MCAS1#[\BALS o MEM B_CAS L [Ty 27 7
AV9 INDQO_40 MAEO#HARLT MEM A VE L @ 2 7 70 27cgry—VEM B_DQ<40> s Y8 IMDQL_40 MAE1#[BALE o MEM B_WE_L Qo 27 7
AULL |MDQD_39 76 27 MEM B 39> BA9 IMDQL_39
AVL1 |vDop 38 76 27 MEM B 38> BB10 |VDQL_38 s
AV13 |MDQD_37 76 27 NMEM B 37> BB12 |\DQL 37
AWL3 |MDQO_36 | 76 27 MEM B 36> AN2 IMDQL_36 |
ARL1 INDQO_35 70 27 (B NMEM B_DQ<35> <—»BB8 VDQL_35
AT11 |VDQD_34 & MBAO_2| AP23 - MEM A BA<2> o 2 7 76 27 NMEM B 34> BBY IMDQL 34 5 MBAL_2| BB29 - MEM B BA<2> o =7 7
ARL4 oo 33 = wero 1| AP19 5 MEMLA BA<1> il o rcery MEM B DO<33> o o Avi2 [uoor 33 = weai_i[BBIS | NEM B BA<I> o e
AUL3 |NDQO_32 m MBAO_O| AWL7 MEM A _BA<0> oD 2 7 76 27 MEM B, 32> BA12 \nDQL_32 m MBAL 0| BB17 _ MEM B_BA<0> o 27 7
AR26 |MDQD_31 76 27 MEM B 31> BC32 |MDQL_31
A5 |VDQD_30 < 76 27 MEM B 30> AVB2 [vpa1_30 <
AT27 INDQD_29 76 27 NMVEM B_| 29> BA35 |MDQL_29
AR7 |voco 28 () e MEM B_DQ<28> avas |voar 28 ()
AP25 |\DQD_27 76 27 MEM B 27> BA32 \\DQL_27
AR25 |Npop_26 MAO_14| ARZ3 o MEM A A<14> Qo 26 7 ‘o VEM B 26> BB32 |Npo 26 MAL 14| BA2O o MEM B A<14> oo 27 7
— MAO 13| AULS NMEM A A<13> 26 78 — MAL 13| BA14 NMVEM B_A<13> 27 76
AP27 |NDQD_25 — —> oo 76 27 MEM B 25> BA34 |\DQL_25 — —-> lesing
— MAO 12| AN23 MEM A A<12> - MAL 12| AV28 MEM B A<12> 27 76
AR27 |NDQD_ 24 — - jlesing 76 27Cary MEM B _DQ<24> «» AY35 |\DQL_24 — —- issing
— MAO 11| AVR1 MEM A A<11> 26 78 MAL 11| BC28 MEM B A<11> 27 76
AP29 |VDQO_23 — —> oD 76 27 MEM B 23> BC36 |vDQL_23 - Bl esing
— MAO_10[ AN1O MEM A A<10> 26 76 MAL_10[ BAL7 NMVEM B_A<10> 27 76
AR29 |NDQO_22 — > oo o 27 MEM B 22> AVB6 |VDQL_22 — - oo
— MAO O AV21 NMEM A A<9> 26 76 MAL 9| BB28 NMEM B_A<9> 27 76
AP31 |\DQD 21 — —> jevind 76 27 NVEM B 21> BA39 |VDQL 21 — - [e810d
— MAO 8| AR22 NMEM A A<8> 26 76 MAL 8| AY28 NMEM B_A<8> 27 76
AR31 |NDQD_20 — —-»> jiesing 76 z7¢my VEM B_DQ<20> AY40 INDQL_ 20 — —-»> jlesing
= MAO_7| A2l MEM A_A<7> 26 76 MAL 7| BA28 MEM B_A<7> 27 76
AV27 INDQD_19 - —-> A o> 76 21 MEM B 19> BA36 |VDQL_19 - —-> e oD
— MAO 6| AP21 NMEM A A<6> 26 76 MAL 6| AY27 NMEM B_A<6> 27 76
AN29 |NDQD_18 — - jieeing 7 27¢gry MEM B_DQ<18> <« BB36 VD1 _18 — - oD
MAO 5| ARR1 MEM A A<5> 26 76 MAL 5| BA27 MEM B_A<5> 27 76
AV29 |NDQO_17 — - jieeng 76 27 MEM B 17> BA38 |NDQL_17 — - jlesing
— MAO_4| AN21 MEM A_A<4> 26 76 MAL 4| BA26 MEM B_A<4> 27 76
AN31 |[VDQO_16 — —> = oo 76 27 NVEM B 16> AY39 |vDQL_16 ! —> = Le810d
— MAO 3| AV19 MEM A A<3> 26 76 MAL 3| BB26 NMEM B _A<3> 27 76
AU31 |MDQO_15 — —-»> jiesing 76 27 MEM B 15> BB40 |VDQL_15 — —-»> jlesing
— MAO 2| AUL9 MEM A A<2> 26 76 MAL 2| BA25 MEM B _A<2> 27 76
AR33 |NDQO_14 — - jieeng 76 27 MEM B 14> AWIO INDQL 14 — - jlesing
— MAO 1| AT19 MEM A A<1> 26 76 MAL 1| BB25 MEM B A<1> 27 76
AV37 |vDQo_13 =TI VEM A A<O> oo 76 27 MEM B 13> AVA2 Dol 13 ~olBats " VEM B A<O> jlesing
AVB7 |vDap_12 MA0_0 - ooy 26 76 6 27 MEM B, 12> AVAL [vDQ1_12 MAL_| - [oomy 27 76
ATSL IMDQD_11 o2 MEM B 11> BA40 [N\DQL_11
V31 |VbQo 6 21 > BC40
ﬁm; -0 [ MEMDRY ﬁm E ég MDQL_10 [T EVERY
OO0 | coNTROL 7o 21 avaz oo | YEMERY
AU37 IMDQD_8 0A 76 27 NMVEM B, 8> AW |\DQL 8 1A
ﬁv\'\gg NDQD“D@—Z MCLKOA 2_P| AVB3 TP_MEM A CLK2P 76 27 I\/NEEM_E_ gz gjg NDQLNDOLZ MCLKLA 2 Pl BA2 TP MEM B CLK2P
AR37 |\poo_s MCLKOA_2_NHAV33 NC MEM A CLK2N , - VEM B 5> AP41 |\pon s MCLK1A 2_NBB42 o TP_MEM B _CLK2N
AR38 |VMDQO_4 MCLKOA_1_P| BA24 MEM A_CLK P<1> g 26 76 76 27 MEM B 4> AN40 |\DQL_4 MCLK1A 1_P| BB22 MEM B_CLK P<1> op 2776
AV38 |NDQD_3 MCLKOA 1_NpAY24 o MEM A_CLK N<1> oy 26 76 76 27 MEM B 3> AU40_|VDQL_3 MCLKIA 1_NoBA22 o MEM B CLK N<1> g o7 7
e V02 | wokoao P B0, MEM A CLK P<0> oy oo o 21 NEM B DQe2> on Vo2 | noikiao P BALS MEM B CLK P<O> oy
BC20 MEM A CLK N<O> o 26 70 n MEM B_DO<0> AP12 ) MCLK1A 0_NRAY19 o MEM B_CLK N<O> oy 27 76
AN5 |NDQWD_7 MCSOA_1#AT15 MEM A CS L<1> foom 26 76 76 27 qoOT} NMEM B DMK7> <« AT5 |MDovi_7 MCS1A 1#:BBl4 MEM B CS L<1> oy 27 7
AUS_|NDQVD_6 MCSOA 0#ARLE .  MEM A CS L<0> 2676 2 oo VEM B DMK6> o BA2 vpovi_6 MCS1A_0#/BB16 o MEM B_CS_L<0> Qo 27 7
ARLO |MDQWD_5 7 27 oo VEM B_DMKS> <« AY7 Ivoov_s
ANL3 |NDQVD_4 MODTOA 1| AP15 o MEM A ODT<1> 26 76 . MEM B_Divk4> <« BALL VDowL_4 MODT1A 1| BB13 MEM B_ODT<1> oy 27 7
AN27 |NDQVD_3 MODTOA 0| AV15 MEM A_ODT<0> @ 2 7 6 27 VEM B_DIMK3> BB34 |vDQVL_3 MODT1A O AY1S NMEM B_ODT<0> o 27 7
A9 INDQWD_2 7627 MEM B_DMk2> - 8538 [\oovi_2
AV35 |NDQvD_ 1 MCKEOA 1| AU23 MEM A _CKE<1> 26 76 6 27 MEM B_Dik1> <« AY43 [voovi_1 MCKELA 1| AY31 MEM B_CKE<1> oo 27 76
AR34 |NDQWD_0 MCKEOA 0| AT23 MEM A_CKE<0> oo 2 7 7 27 ¢oom—VEM B_ DMKO> <« ARA2 [\Dov_o MCKELA 0| BB30 MEM B_CKE<0> oo 27 7
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TP_MEM A CLK5P - AU33| NoLkoB 2P MoLKiB 2 P BAL TP MEM B CLK5P
TP_MEM A CLKSN <« AB4HMokoB 2 N 0 | M0 MLKIB 2 NpBB4L NC MEM B CLK5N
+ _NC MEM A CLKA4P < 824 noos e O | woiasapAva NG MEM B_CLKAP
TP_MEM A _CLK4N <« B24] MoLKOB_1_N MCLK1B_1_NQBA23 NC MEM B_CLK4N
« _NC VEM A_CLK3P <« BA21| MoLKoB_0_P 9 9 MCLK1B O_P BA20 _  NC MEM B_CLK3P
« _NC MEM A CLK3N < BB21 MoLKOB O_N MCLK1B 0_NpRAY20 o TP_NMEM B _CLK3N
TP_MEM A CS L<2> < AU MCSOB_0# E E MCS1B_0#(BC16 o TP_MEM B CS L<2>
s _NC MEM A CS L<3> <« PRI MCSOB_1# MCS1B_1#(RBA13 o TP_MEM B CS L<3>
s _NC MEM A ODT<2> - ANL7| MoDTOB O z |z MODT1B O] AY16 NC MEM B _ODT<2>
s NC_MEM A_QDT<3> -« ANI5| voDTOB 1 é é moTig 1|BC13 TP MEM B ODT<3>
. _NC MEM A CKE<2> <« AV23| MokEoB 0 g g MCKE1B 0| BASO NC MEM B_CKE<2>
s _NC MEM A CKE<3> <« AN25| MKEOB_1 MCKE1B 1| BA3L TP_NMEM B _CKE<3>
. PP1VO5_S0_MCP_PLL_CORE
o o7 o0 37 2230 11 10 7 g, PPLVS_SO 87 mA (A01) 17 mA T27| +v_PLL_XREF_XS
" 12 mA U28| +v_PLL_DP
o A e e eseToN A5y NCP_NEM RESET Lo,
k’#%g& - TP or NC for DDR2.
402,
-« MCP_MEM COVP_VDD ANA1| VEM COMP_VDD
-« MCP_MVEM COVP_GND AVA1 | NEM_COMP_GND PP1V5_S0
+VDD_MEML| AML7 4771 mA (AO0l, DDR3
R1611' Voo Vv Ao ‘ ’
l/l‘%:l/\? AA22 | GNDL +VDD_MEMB| AMR1
Ve bE AP12 | GND2 +VDD_MEM#| AMR3
2 G30| anp3 +VDD_MEMB | AMRS
P10 | GND4 +VDD_MEMS | AMR7
= T10| GND5 +VDD_MEW7 | AMR9
T6| aND6 +VDD_NMEMB| ANLE
V10| GND7 +VDD_MEMB| BC29
V34| GND8 +VDD_MEMLO| AN20
V6| aNDo +VDD_MEML1| AN24
AA39 | GNDLO +VDD_MEML2| AT17
AB22 | GND11 +VDD_MEML3| AP16
AB7 | aND12 +VDD_MEML4 | AN22
AD22 | GND13 +VDD_MEMLS | AP20
AE20 | GND14 +VDD_MEML6| AP24
AF24 | GND15 +VDD_MEML7 | AV16
AR4| GND16 +VDD_MEML8| ARL6
AHB5 | GNDL7 +VDD_MEMLY | AR20
AK7 | GNDL8 +VDD_MEMRO| AR24
AM28 | GND19 +VDD_MEMR1| AWLS
AT25 | aND20 +VDD MEMR2| AP22
AP30 | GND21 +VDD:NENE3 AP18
AR36 | GND22 +VDD_MEMR4 | AULE
AUL0 | gnD23 +VDD_MEMRS5| ANLS
F28 | GND24 +VDD_MEMR6| AU24
BC21 | GND25 +VDD_MEMR7 | AT21
AY9 | GND26 +VDD_MEMRS| AY29
BCY | GND27 +VDD_MEMRO| AV24
D34 | anD28 +VDD_MEMBO| AU20
F24 | GND29 +VDD_MEMB1| AU22
G32| GND30 +VDD_MEMB2 | AVR7
H31| anp31 +VDD_MEMB3| BC17
K7] GND32 +VDD_MEMB4 | AV20
MB8 | GND33 +VDD_MEMB5| AY17
M6 | aND34 +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 | anp4l +VDD_MEMA3| BC25
P37 | GND42 +VDD_MEMA4 | AL30
P4 | GND43 +VDD_MEMA5| AMB1
P40 | aND44
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\D62| Ul8
T24 | GND53 GND63| Y20
T26 | GND54 GNDB4 | U22
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o T NC PEG D2RP<0> > F7_|PEO_RX0_P PEO_TX0_P| C5 »> NC PEG R2DCP<0> oo ¢
» o NC_PEG D2RN<O> o E7PE0_RXON PEO_TXO_ Nt 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_RXN PEO_TX1_ NB4__  NC PEG R2DCN<1> g
+ ry_NC_PEG D2RP<2> o~ Eceeo_malp PE0 X2 PLA s NC PEG R2DCP<2> —a
s m>—NC_PEG D2RN<2> - F6PEO_RX2_N PEO_TX2_N-A3 > NC PEG R2DCN<2> oo ¢
o > NC PEG D2RP<3> > E5 |PEO_RX3_P PEO_TX3_P| B3 »> NC PEG R2DCP<3> oD ¢
o oy NG _PEG D2RN<3> > F5PE0_RX3_N PEO_TX3_NRB2 _»_ NC PEG R2DCN<3> o ©
: > NC PEG D2RP<4> - E4 |PEO_RX4_P PEO_Tx4_p| CL > NC PEG R2DCP<4> oD ¢
s NC PEG D2RN<4> > E3PE0_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 ¢
s > NC PEG D2RN<6> £~ H5 {PEO_RX6_N PEO_TX6_NF2 £ NC PEG R2DCN<6> oo ¢
+ > NC_PEG D2RP<7> > 7 leeomae PEo_Tx7 PLE3 5 NC PEG RPDCP<7> =
o oy NG _PEG D2RN<7> -> J6PE0_RX7_N U) PEO_TX7_NRF4 »_ NC PEG R2DCN<7> oo ¢
s > NC_PEG D2RP<8> i, J5 |pEO0_RX8_P (f) PEO_TX8_P| G3 _» NC PEG R2DCP<8> oo ¢
s > NC PEG D2RN<8> > J4PE0_RX8_N PEO_TX8_NRH4 > NC PEG R2DCN<8> o ©
o > NC_PEG D2RP<9> > L117pE0_Rx9_P L PEO_Txo P/ FB _  NC PEG R2DCP<9> o °
» om>_NC_PEG D2RN<9> o L10pE0_RxoN PEO_Txo_ N2  NC PEG R2DCN<O> o °
i NC_PEG D2RP<10> & o raoe (Y. eromxao et 5 NG PEG R2DCP<10> o -
s O NC PEG D2RN<10> > L8 JPEO_RX10_N PEO_TX10_NpRJ1 > NC PEG R2DCN<10> oo ¢
. o NC_PEG D2RP<11> T e L eomaie2 o NG PEG RIDCP<11> o -
s NC PEG D2RN<11> > L6PEO_RX11_N PEO_TX11_NRJ3 > NC PEG R2DCN<11> oo ¢
s m>—NC_PEG D2RP<12> o 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> oD ¢
o > NC PEG D2RP<13> - N9 |pE0_RX13_P PEO_TX13_P| L4 - NC PEG R2DCP<13> oo ¢
s m>—NC_PEG D2RN<13> > P9 PEO_RX13_N PEO_TX13_NpL3 > NC PEG R2DCN<13> oo ¢
» im_NC_PEG D2RP<14> N lpeo_rxiap PEO_Tx14_P Mo NC PEG R2DCP<14> o ¢
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 e 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 TR PCLE M NI _PRSNT_L > DOJPEB PRSNT# | Nt PU  PEL_REFCLK NF1l o PCI E_ CLKIOOM M NI _N oo 20 77
+ mrmy_FW CLKREQ L o Bl By arios0  pe2 meFak {311 PCIE CLKI0OM EW P —
35 8 T PCl E_ FW PRSNT_L _»  CLO4PEC PRSNT# | Nt PU  PE2_REFCLK NJ10 o PCl E_CLK100M FW N oo 3 77
» . TP_EXCARD CLKREO L o s e By o s1  pes reFak pleta | NC PCIE CLK100M EXCARDRym » o7
s > TP_PCl E_ EXCARD PRSNT_ L _»_ B1OJpPED PRSNT# | Nt PU PE3_REFCLK_NF13 o NC PCl E_CLK100M EXCARI 8 77
TP_PE4_CLKREQ L 6 e By rio 16 PEa ReFak pl313 |, NC PCIE CLKIQOM PE4P
s _NC PE4_PRSNT_L _» L18PEE PRSNT#/ GPl O_46 PE4_REFCLK NHIS o NC PCI E CLK100M PEAN
Int PU
o trmy_AUD_| P_PERI PHERAL _DET o Mo e By 017 PEs_ReFak Pl L14 . NC PCIE CLK10OM PESP
s @om— I P_GVUX JTAG TCK L —» MLBHPEF_PRSNT#/ GPl O_47 PES_REFCLK_NpK14 o NC PClI E CLK100M PE5N
Int PU
50 ¢oom— CARDREADER RESET > M7 PIEg}CLKREQtr/ GPlo18  PE6_REFCLK P N4 o NC PClIE CLK100M PE6P
» o _TP_GMUX_JTAG TDO o MO PEG PRSNTA/ GPI 048 PE6_REFOLK NM4 TP _PCI E CLKI100M PE6N
Int PU
2o oy PCLE WAKE L o F174PE wake# I Nt PU (S5) PeEX_RsTo#Kil o PCIE RESET L oo 24 35
ey POE MN_D2R P > K0 |pEI RX0_P PELTXOP/ D8, PCIEMN _RDCP o 7
72 s oy PCLE_M NI_D2R_N o 39 lPE1_RXON PEL TXO NGB 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 PCOLE_FW D2R N > HPE1_RX1_N PE1_TX1_NRA8 » POE FWR2D C N oo @ 77
o ormy_NC_PCI E_EXCARD_D2RP o F9lpEI R2. P PELTx2 PLAT o NG PCIE EXCARD R2DCP  jomm s
+ + ooy NC_PCI E_EXCARD_D2RN o E9lrEl RN PEI_Tx2 NBT o NG PCIE_EXCARD R2DCN o o 7
TP_PCl E_PE4_D2RP o W lpE1 Rxap PELTX3_P|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
GN\D GN\ND

M ni mum 1. 025V for Gen2 support

Vil:]
W6
W7
W8
u16
.. PP1VO5_S0
65 61 35 23‘ l T&
u19
2> _PP1V0O5_S0_MCP_PLL_PEX T16
84 mA (A01)
= MCP_PEX_CLK_ COWP A1l
NO STUFF
'R1710
2. 37K
1%
1/16W
VF- LF
2402
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+DVDDO_PEX1
+DVDDO_PEX2
+DVDDO_PEX3
+DVDDO_PEX4
+DVDDO_PEX5
+DVDDO_PEX6
+DVDDO_PEX7
+DVDDO_PEX8

+DVDD1_PEX1

+DVDD1_PEX2

+V_PLL_PEX

PEX_CLK_COWP

+AVDDO_ PEX1

+AVDDO_PEX2
+AVDDO_PEX3
+AVDDO_PEX4
+AVDDO_PEX5
+AVDDO_PEX6
+AVDDO_PEX7
+AVDDO_PEX8
+AVDDO_PEX9
+AVDDO_PEX10
+AVDDO_PEX11
+AVDDO_PEX12
+AVDDO_PEX13

+AVDD1_PEX1
+AVDD1_PEX2
+AVDD1_PEX3

{206 mA (A01, AVDDO & 1)]

M3

PP1V05_S0_MCP_PEX_AVDD

N13

P13

M ni mum 1. 025V for Gen2 support

7 22

MCP PCle Interfaces

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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(6 OF 11) PP3V3_ENET mJ\S 717 22 31 32
+3. 3V_DUAL_RMGT1| J24 83 (A01)
+3. 3V7DUAL7RMST2M
Z PP1V0O5_ENET -
< +V_DUAL_RMGT1[ U23 (A01)
+V_DUAL_RMGT2| V23 L
10 51 [y ENET_RXD<0> > C23 |raM 1 _RXD0 | I Network Interface Sel ect |
70 31 [Ty ENET_RXD<1> _»B23 |RGM | _RXDL M | _VREF| E28 MCP_M | _VREF am 2 | |
7 o1 Oy Emg g&gz > E24 RGM |_Ro2 R 1 _TXD0|_B24 ENET TXD<0> N | I nterface| ENET_TXD<0> |
e i i RGM | _RXD3 R | o1 C2a ENET_TXD<1> =% 1 ! RGM | 1 !
79 31y ENET_CLK125M RXCLK _»A23 IRGM | _RXC/ M | _RXCLK RGM | _TxD2| €25 ENET_TXD<2> o 7 | |
70 a1 ENET_RX_CTRL _» C22 |RGM | _RXCTL/ M | _RXDV RGM | _TXD3| D25 ENET_TXD<3> a1 79 | |
o I - _ _ - tesiy M I 0]
vy MCP_M1_PD _» F23 M| _RXER/ GPI O_36 RGM | _TXC/ M | _TXCLK| D24 ENET_CLK125M TXCLK _mpymy o1 79 I I
PP3V3 ENET oy MP_M 1 _PD _» B26 |M|_COL/GPI O 20/ MSMB_DATA  RGM | _TXCTL/ M | _TXEN|_C26 ENET_TX_CTRL [Ty o 7 INOTE: All Apple products set strap to I
231221776 s oy MCP_M | _PD _»B22 M| _CRS/ GPI O_21/ MBMB_CLK Rav 1 MDA DRL ENET MDC o I M1, RGMI products will enable I
1 s _NC ENET_INTR L . J22 Y <1 ENET _MDI O e | fea.t ure via SOftv@r e. T.hl s |
R14891(3 - RGMI_INTR/GPI O35 RGM 1 _hDl < | avoi ds a | eakage i ssue since |
1 15% > PP1VO5_ENET_MCP_PLL_NMAC RGM | _PWRDWN/ GPI O 37| @23 NC_ENET_PWRDWN L . | MCP79 requires a S5 pul | -up. |
MF-LF 5 mA (A01) T23 |+V_DUAL_MACPLL . T T T T T T T T T T T T T T T T T T T T T T
4022 BUF_25MHz|_E23 MCP_CLK25M BUFO_R  ry 52 10 PP3V3_S0 81790 T8 25 %0 27 35
W MCP M| COVP VDD 27 1 _cow vop LROVI O D DL S LR
v MCP_M | _COVP_GND B27 |M | _COWP_GND M | _RESET#|J23 ENET_RESET L oy o 7
X PP3V3_SO_MCP_DAC ., 00" 11RO105|3<61
R1811 +V_RGB_DAG 332 103 mA 206 mA (AO1) ke
BW DAC RSET +V_TV_DAC_K32 T103 m 16W l/lGW
160 2 _NC_MCP_RGB C RS C39 |RGB_DAC_RSET - = 2, 2402
202, .2 _NC MCP_RGB DAC VREF B38 |RGB_DAC_VREF bbC_CLKo| B2 MCP DDC CLKO
DDC_DATAO|_A31 MCP_DDC _DATAO
7 8 > RGB_DAC_RED|_B39 NC MCP_RGB_RED 2 RGB DAC Di sabl e:
= NC MCP_RGB GREEN 2 Ckay to float all RGB_DAC signals.
7 23 TV_DAC RSET RGB_DAC_GREEN|_A39 y 9 ,
Rosu % N DAg ngF TV_DAC_RSET < RGB. DAG. BLUE| B40 NC_MCP_RGB_BLUE - DDC. CLKO/ DDC_DATAO pull -ups still required.
T D RGB_DAC_HSYNG_A40 NC_MCP_RGB_HSYNC =
RGB_DAC_VSYNC| A4l NC _MCP_RGB_VSYNC 23
TV / Conponent .
TV DAC Di sabl e:
36 35 32 28 24 22 21 10 7 6 _PP3V3_S5 C !/ Pr TV_DAC_RED| A36 NC CRT_ IGR C PR o 2 7
Y /Y Tv.DAC GReEN BS36 NC CRT_IG G Y Y Okay to float all TV_DAC signals.
23 NC CLK27M XTALI N - — 0 jLesing y [¢]
R1820* % NG CLK27M XTALOUT - o Conp / Pb  Tv_DAC BLUE C36 NC CRT_IG B COVP_PB o = Okay to float XTALIN_TV and XTALOUT_TV.
1;/11725@ - _a TV DAC. HSYNG! GPI O 44] D26 NC CRT | G HSYNC oo 7 DDC_CLKO/ DDC_DATAO pul | -ups still required.
V- LF TV_DAC_VSYNC/ GPI O_45| C37 NC CRT_1 G VSYNC o 2 7
4022 - - -
a2 LPCPLUS_GPI O GPI O_6/ FERR*/ | GPU_GPI O_6 | FPA_TXC_P| B35 LVDS CONN A CLK_P 8 69 77
@D _ 2 LGPl O L TXC_ — L — eud
oy DP_1 G CA DET GPI O_7/ NFERR*/ | GPU_GPI O 7 | FPA_TXC_N,C35 LVDS CONN A CLK_N o ¢ e 77
7475 72 5 ooy LCD_BKLT_PVWM (See bel o LCD_BKL_CTL/ GPI O_57 Raipsioestiver A DA TS0 o
Interface Mde 70 ooy LVDS_BKL_ON LCD_BKL_ON/ GPI O_59 | FPA TxDL Pl D22 LVDS 1 G A DATA P<1-> g“”
MCP Si gnal TMDS/ HDM Di spl ayPort s - LCD_PYR_EN LCD_PANEL_PVR/ G1 O_58 ] | FPA_TXDL_NC32 LVDS_| G A DATA N<1> o o
D33 o7
=MCP_HDM _TXC P/ N TVDS_| G TXC P/ N DP_| G M._P/ N<3> 0 o =MCP_HDM _TXC_P rou e prmo_wes e | | | FPA_TXD2_P. %8 wg :g ﬁ && ,'::gz o
=MCP_HDM _TXD_P/ N<O> | TMDS_I G_TXD_P/ N<0O>| DP_I G_M._P/ N<2> 70 o =MCP_HDM _TXC N HDM _TXC_N MLO_LANE3_N | FPA TX03 P| B34 NC LVDS 1G A DATAP<3:
Mo RO Ner | TS ) S0 P | el S et - m =N rou 0 pco- on oo s » I e T NIV CA DA
:NCP HDM ~DDC_CLK TMDS_| G_DDC_CLK DP 1 G DDC CLK 70 (oo =MCP_HDM _ TXD_N<0> HDM _TXDO_N M.O_LANE2_N < I FP is capable of LVDS (1.8V) or TMDS (3.3V), need aliases
=MCP_HDM _DDC_DATA | TMDS_I| G DDC_DATA | DP_I G_DDC_DATA 7 f'\/CPVC :m %B Z:iz FDM _TXDL_P/M.O_LANEL_P & | FPB_TXC_P| L31 LVDS_CONN B CLK_P 560 77
=MCP_HDM _HPD TVDS_I G_HPD DP_I G HPD O = HOM _TXDL_N M.0_LANEL_N | FPB_TXC_NK31 LVDS CONN B CLK N oo
DP_I G_AUX_CH P/ N TP_DP_I G_AUX_CHP/ N| DP_I G_AUX_CH P/ N = 7 o comy DB ML_P<0> HOM _TXD2_P/ M.0_LANEO_P o =
- == o2 70 oy DP_M._N<O> HDM _TXD2_N M.O_LANEO_N | FPB_TXD4_pP| J29 LVDS | G B_DATA P<0> mpry o +r
NOTE: 1M pul | -down required on DP_I G CA DET if DP not used. I_ | FPB_TXD4_NH29 LVDS | G B_DATA N<O> o o 47
NOTE: 20K pul | -down required on DP_HPD_DET. 7 70 qomp—DPP_1 G AUX_CH P DP_AUX_CHO_P | FPB_TXD5_P|_L29 LVDS | G B_DATA P<1> mpr o+
NOTE: 1K pul | -down required on DP_1G AUX_CH N if DP is used. 770 o PP 1 G AUX CH N DP_AUX_CHO_N < | FPB_TXD5_NK29 LVDS |G B DATA N<1> sy
: i | I -shifti i f | | FPB_TXD6_P| L30 LVDS | G B DATA P<2> @B i
NOTE: Ik—)|DM pgr: r equi !'gs HeD;\l/le -s :j t: ngh IFIP |Tnt er a::ﬁ c?n | MCP HPLUG DET?2 (See bel ow) iriud BET2) Pl 0 52 | i FPBLTXD6. NEK30 LVDS | G B DATA N<2> i
| g\,:f_eshi ?t 2: g\” € or dual-channe W ou 7 70 [y DP_HPD HPLUG_DET3 LL | FPB_TXD7_P|_N30 NC LVDS | G B_| DATAP<3r .
LVDS: Power +VDD_| FPx at 1.8V w525 76 _PP1VE_SO [FPECT-G7_Biohed NC_LVDS | G B DATANS3 o « 77
Dual - channel TMDS: Power +VDD_I| FPx at 3.3V 190 mA (A01, 1.8V) +VDD_| FPA
LVDS DDC CLK
PP3V3 SO MCP VPLL +VDD_| FPB DDC_CLK2/ GPI O_23| €30 om 8 e
23 _S0_ _ 30 LVI DDC_DATA 68 6o
16 mA (A01) 8 M +V_PLL_| FPAB DOC_DATA2/ GPI O 24) B S <O
8 mA +V_PLL_HDM DOC_CLK3| D81 DP_I G DDC CLK oo
e 21 10 10 35,1201 10,9 3.0 _PP1VO5_SO voD_HOM ooC_DATAS] E31 DF_I G DDC_DATA >
95 mA (A01)
7 23 oo MCOP_HDM _ RSET HDM _RSET | FPAB_RSET| E32 MCP_| FPAB_RSET o 23 77
77 2 MCP_HDM _ VPROBE HDM _VPROBE | FPAB_VPROBE| G31 MCP_| FPAB VPROBE 23 77
<o - — jLesing
'R1850
. . . 10K
GPIGs 57-59 (if LCD panel is used): 2% cw _
In MCP79 these pins have undocunented internal 62" MCP Et hernet & G aphl CS

Current

pul | -ups (

by default,

~10K to 3.3V S0).
pul | -downs (1K or

=DVI _HPD_GMUX_I NT:

Alias to DVI_HPD for systenms using
Alias to GMUX_I NT for
Alias to HPLUG DET2 for
Pul | - down (20k)

nunbers from enmai| Poonacha Kongetira provided 11/30/2007 4:04pm (no official docunent nunber).

To ensure pins are | ow
stronger) nust be used.

I FP for DVI.
systenms wi th GVUX.

ot her
required in all
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w1 _PCl_REQO_L T2|PCl _REQO# PCl _GNTO#|R3 > NC PCI _GNTO_L s
w1 PCl_REQL L VOPCI _REQL#/ FANRPM2 PCI _GNT1#/ FANCTL2[,U10 - NC PCI _GNT1_L . e
35 10 gm FW PWR_EN T3 PCl _REQ#/ GPI O_40/ RS232_DSR¥# PCI _GNT2#/ GPl O_41/ RS232_DTR#RR4 - TP_GVUX_JTAG TMS oo © e
so 0 qorAUD | PHS SW TCH EN W pci _REGB#/ GPI O_38/ RS232_CTS# PCI _GNT3#/ GPI O_39/ RS232_RTS#[jULL > TP_GVUX _JTAG TDI oo © e
10 iy MCP_RS232 SIN L TA4PCI _REQ4#/ GPI O_52/ RS232_SIN#  PCI _GNT4#/ GPl O_53/ RS232_SOUT#[,P3 - MCP_RS232_SOUT_L oo ®
70 120BS MCP_ DEBUG<0> AC3 |pCi _ADO PCI _CBEO#,AA3 NC PCl _C BE L<0> 6
78 120By MCP_DEBUG<1> AE10 |pcl _ADL PCl _CBE1#|yAA6 NC PCl _C BE L<1> 6
70 12CES MCP_DEBUG<2> ACA |pci_AD2 POl _CBE2#|AALL NC PCl _C BE L<2> N
7 1208y MCP_DEBUG<3> AE1l |pCi_AD3 PCI _CBE3#RWLO NC PCl _C BE L<3> o
7 12cary MOP_DEBUG<4> AB3 |pCi AD4 S S —
7 12080y MCP_ DEBUG<5> AC6 |pCi _AD5 PCl _DEVSEL#|AA9 NC PCl _DEVSEL L 6
0 12¢ryMCP_DEBUG<6> AB2 |pci_ADs PO_FRAVE#|,Y4 s NC PCl _FRAME L .
7 12Cary—MCP_DEBUG<7> AC7_|pcl _AD7 PCl_I RDY#AALD o o NC PCl _I RDY_L 13
s _NC PCl _AD<8> ACB |pCi _ADB PCl _PAR_YL TP_PCl _PAR
s _NC PCl _AD<9> AA2 |pCl _AD9 PCl _PERR#/ GPI O_43/ RS232_DCD# |,AB9 NC PCl _PERR L 6
s _NC PCl _AD<10> AC9 PQ:ADlg - | pgjgw AAT NC PCl _SERR L s
s NC_PCl _AD<11> AC10 |pci_ap11 POl _STOPH|LY2 NC PCl_STOP_L .
‘ B 2> Ao Aoz PGPV GPI O 30,TL - PM LATRI GGER L ——
« _NC PCI _AD<14> A5 |pal_ADL4 G I'nt PU (S5)
s NC_PCl _AD<15> Y5 |pai_ab1s
s NC PCl _AD<16> W8 |pCi_ADL6 D_ PCl _RESETO#RRL0 > MEM VIT_EN R oo 2
s NC PCl _AD<17> V6 |pCl_ADL7 PCl _RESET1#RRL1 > NC PCl _RESET1 L 6
s _NC PCl _AD<18> W _|pCl_AD18
+ NC_PCl _AD<19> W _lpa _apie
. % gg: ﬁ&ggi oo Aoz PCl _CLKO| R6 > NC _PCl _CLKO s
6 V8 |pci_AD21 - —>
+ _NC_PCl _AD<22> V2 lpa_AD22 PCl_cLki| R7 - NC PCl _CLK1 .
" NG POl _AD<23> Ve lpa an2s PCl _CLKk2| R8 - s PCl _CLK33M MCP_R
s _NC PCl _AD<24> U3 |pal AD24
« _NC PCl _AD<25> W1 |paApes l2R21910
s _NC PCl _AD<26> W2 lpa AD26 =7
s _NC PCl _AD<27> W |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
s NC_PCl _AD<31> U7 _lpa_Ape1
s NC PCl | NTW L P2 PCl _I NTW#
o NG PO _INTX L N3Pl _I N LPG_FRAVE# | ADA LPC FRAME R L R1960 22 , 2 LPC_FRANE L |8
TP _PCl _INTY_L N2 Jpai I NTY# E > 5% 17 I6W WF-LF 402 oD
. NC PCl _INTZ L NP 1 NTZH LPC_PVWRDWA/ GPI O_54/ EXT_NM #AEL2 LPC_PVRDWN L [T @0 42
LPC_RESETO#yAES > LPC RESET L oo 24 78
s NC PCl _TRDY_L Y3 pai_TROV# O
LPC_AD0| ADS LPC AD R<0> R1950 22 1 2 LPC_AD<0> @ w0
42 10 [y PM_CLKRUN L ADLL{PCI_GLKRUN#/ GPI O_42 al trcami| A2 o o | LPC AD R<l1> [O51 22 2 O% UIOWWELE 492 | pC AD1>  prwoae 1o
LPC AD2| ADL o o | LPC AD R<2> [O52 22 4 2 5% I7I6W M=LF 402 | pcAD<2> GoD «0 42 73
% oy FW PLUG DET_L 22 | e om0 10 I nt PU = Lrc aps|ADs o o | LPC AD R<3> [953 22 . 2 5% TISWNELE 402 | pC AD<3> oy a0 a2 1o
s NC LPC DRQO_L AELLPC DRQO# | nt PU 5% 1/ 16W MF-LF 402
s2 soggry LPC SERI RQ AE6 |LpCc SERIRQ | nt PU LPC_CLKO| AE9 - LPC CLK33M SMC R oo 24 78
1
W24 |eNDes GNDog| Y26 1ng961
U26 |GND66 GND99| Y27 5%
W9 |enpe7 GNDLOO| ABL8 i
U |anpes aND101| 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 GN\D111| AB37
V33 |GND79 G\D112| AB4
V37 |GNDBO GND113| AB40
V4 GND81 GN\D114| AC22
V40 |GND82 GN\D115| AC36
V7 _|GND83 GND116| ACA0
V20 |GNDB4 GN\D117| AB33
W22 |GND85 GND118| ACS
W24 |GNDB6 GND119| AD16
WVB6 |GND87 GN\D120| ADL7
W0 _|GNDB8 GND121| AD18
W3 |GNDB9 GND122| AD19
Y16 |GND9O GND123| AD20
Y17 |GND91 GND124| AD24
Y18 |GNDo2 GN\D125| AD25
Y19 IGNDO3 GND126| AD26
Y20 |GND94 GND127| AD27
Y22 |GNDos GN\D128| AD28
Y24 IGND96 GND129| AD33
Y25 |GNDO7 GND130| AD34

71°3673:73:%:°%:°1:°%.% §°_PP3V3_ S0

MCP_RS232_souT_L R1989 8.2K: ,
5% 1/16W M--LF 402

PCl _REQD_L R1990 8.2K1 2 '

PCl _REol_L _991 8. 2K 1 > 5% 1/16W M--LF 402 |

FW PWR EN [902 8.2K1 2 S% 1MW VELF 402 7
MCP_RS232_SIN L R1994 8.2K:1 2 5% I/I6W M--LF 2402
- — — 5% 1/16W M--LF 402

MCP PCl & LPC
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(8 OF 11) External A
7 a7 o SATA HDD R2D C P - AJ7 |SATA_AO_TX_P UsBO_P[ C29 o o USB EXTA P Va:n R
7 37 qoom} SATA HDD R2D C N - AJ6{SATA_AO_TX_N USBO_NRD29 o o USB_EXTA_N B> % 78
AirPort (PCle M ni-Card)
7 37 TR SATA_HDD D2R N > AJ5 |SATA_AO_RX_N UsB1_p| €28 NC USB_ M NI P s 78
77 37 r>—SATA_HDD_D2R P > AJ4 |SATA AO_RX_P USBL_N D28 o o NC USB_ M NI N B> o ™
External D
usB2_p| A28 NC USB EXTDP oo
USB2_NRB28 o ,  NC USB_EXTDN O 5
7 37 (o SATA ODOD R2D C P - AJ11l |SATA_AL_TX_P Caner a
7 a7 @om—SATA_ODD R2D C N - AJ10 {SATA A1_TX_N usB3_ Pl F29 o o USB CAMERA P (B> 6207
USB3_NG29 4 o, USB CAMERA N B> o207
7 97 Ry SATA ODD D2R N > AJ9 {SATA_A1_RX_N IR
77 a7 > SATA_ODD_D2R P > AK9 |SATA A1_RX_P usB4_p| K27 USB IR P 39 78
USB4A_NpL27 o o USB IR N B> » 7
Geyser Trackpad/ Keyboard
UsBs_p| J26 USB_TPAD_P 48 78
s _NC SATA C R2D CP - AK2 |SATA BO_TX_P USB5_NyJ27 o o USB TPAD N CBD = 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_N&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 24 20 22 35 a6 a2
TP_SATA D R2D CN - AL3_{SATA B1_TX N D UsBS_N| Mw@ - 8276576867768 6571 63
(/) External C
s _NC _SATA D D2RN > AL4 SATA B1_RX_N USBO_P| H25 o o NC _USB_EXTCP &> 1R2051 1R2053
s NC_SATA D D2RP g AK3 |SATA_B1_RX_P USBO_NJ25 o o NC USB EXTCN G o 70 8. 2K 8. 2K
- /6w /6w
usB10_p| F25 NC USB 10P . 462" 62"
USB1O_N~E25 o NC USB 10N .
TP_SATA E R2D CP - ANL |SATA CO_TX_P SD Card Reader i
TP_SATA_E_R2D CN - AML_JSATA GO_TX N Use11 Pl K23 o USB CARDREADER P (a0 RQQ%OKl RZQLZ%
USB11_NL23 o o USB_CARDREADER N CBD * 78 * 5o * 5o
TP_SATA_E_D2RN - AMR_|SATA_CO_RX_N ML ML
TP_SATA E_D2RP - AMB |SATA_CO_RX_P 462, 262,
USB_OCO#/ GPI O 25L21 o USB EXTA OC L
USB_OC1#/ GPI O 26K21 o USB_EXTB OC L s
USB_OC2#/ GPI O_27/ MaPI 0921 o USB_EXTC OC L
TP_SATA F_R2D CP y AP3 |SATA C1_TX_P USB_OC3#/ GPI O_28/ MGPI OpH2L EXCARD OC L
TP_SATA F_R2D CN - AP2 {SATA_C1_TX_N
TP SATA F D2RN ™ Al T +V_PLL_UsB| L28 PP3V3_SO_MCP_PLL_USB .,
TP_SATA F_D2RP i, 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# G\D131| AD35 806
GND132| AD37 118w
GAD133| AD38 Maoh
. PP1VO5_ SO _MCP_PLL_SATA AE16 |+V PLL_SATA 2
- GND134 | AE22
84 mA (A01) oot | AE24
22 2137 16,3012 11 109 7.0 _PPIVOS SO AE39 =
43 mA (AO1, DVDDO & 1) AF19 |+DVDDO_SATAL ggﬁg AEA
M ni mum 1. 025V for Gen2 support ﬁgj 1337:1223 GND138| AD6
AG19 |+DVDDO_SATA4 GND139| AFLS
GN\D - GND140| AF17
AHLT GND141| AF18
t+D\/DD17$ATA1 anDL42| AF20
AHL9 |+DVDD1_SATA2 aDLa3| AF22
22 » _PP1VO5_S0_MCP_SATA AVDD G\D144| AF26
127 mA (A01, AVDDO & 1) AJ12 |+AVDDO_SATAL GND145| AF27
. AN11 AF28
M ni mum 1. 025V for Gen2 support AKL2 iﬁtﬁ’zﬁlﬁi ggﬁs P33
AK13 |+AVDDO_SATA4 GN\D148| AF34
AL12 |+AVDDO_SATAS GND149| AF37
AMLL |+AVDDO_SATA6 G\D150| AF40
AML2 | +AVDDO_SATA7 G\D151| AGL8
ANL2 |+AVDDO_SATA8 G\D152| AG0
AL13 |+AVDDO_SATA9 GN\D153| AG22
GN\D GND154| AGR6
ANL4 |+ AVDD1_SATAL GN\D155| AG36
AL14 |+AVDD1_SATA2 G\D156 | AGA0
AML3 |+AVDD1_SATA3 G\D157| 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 AVDD1_SATA. IVCP SATA & USB
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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 mABEADT)
(9 o: 11)
+V_DUAL_HDAL| J16 1R2160
+V_DUAL_HDA2| K16 8 2K
l/ lGW
< et R2170
7 52y HDA_SDI NO _»_ C15 |HDA SDATA I N0 D HDA_SDATA_out|_F15 s 20 HDA_SDOUT_R 1,22, 2 HDA_SDOUT s _____
I'nt PD i ! Bl CS Boot Sel ect ‘
R22]271 MosF I |
s _NC_ M.B RAM SI ZE _»J14 |HDA_SDATA | NI_GPI O 2/ PS2_KB_CLK HDA_BI TCLK| E15 w20 HDA BIT CLK R 1 2 HDA BIT CLK oy 55 7 ‘ I/ F | HDA _SDOUT | LPC_FRAVE# !
I nt PD 5% | — — |
1/ 16W
O R22]272 : LPC 0 0 :
TP_M.B RAM VENDOR o J15 |HDA SDATA | N2_GPI O 3/ PS2_KB_DATA HDA_RESET* |K15 20 HDA RST R L 2 HDA RST L 53 78
el PPV - L SDATA_I N2_GP1 O_3/ PS2_KB._ S o>
3V3_S0 (MXMLOK for MXM syst ens) Int PD 2w : PQ 0 1 :
R2110 R22]273 Vo5~ | SPI 0 1 0 |
46,9 HDA_SYNC|_L15 s g0 HDA_SYNC R 1 2 HDA_SYNC o 59 7
1% = | |
1/16W 5%, SP' 1 1 1
Z/E-ZLF W | |
2 02
| = = |
 MOP_HDA_ PULLDN_COMVP AL5 |HDA PULLDN_COWP HDA_DOCK_EN*_GPI O_4/ PS2_N5_CLKKL7 MCP_GPI O 4 20 ‘SP| 0 = SPI_CSO_L, SPI1 = SPI_Cs1_L ‘
HDA_DOCK_RST* _GP| O_5/ PS2_NMS_DATAKL17 AUD | 2C I NT_L a2 s R1961 and R2160 sel ects SPI 0 ROM by |
. _PP1VO5_S0_MCP_PLL_NV def ault, LPC+ debug card pulls
37 mA (A01) 20 mMA ¢ AEL8 |+v PLL_NV_H SLP_S3* hGL7 PM SLP_S3_L [T 6 32 35 40 67 71 | LPC FRAI\/E# high for SPI1 ROM overri de. :
-« PM SLP_RMGT_ L 8 32
17 mA [_AEL7 |+v pLL_SP_SPREF SL:[ENS; f&; BM gLP 4 L liesnd | NOTE: MCP79 does not support FWH, only
= QoD © o 40 21 o7 | LPC ROMs. So Apple designs will
ss a3 a2 s a0 g1 7o PP3VA2 GBH - SPI ROM USE M_B L 124 PO 1/ PYRDN O/ SPI CSL | not use LPC for Boot ROM overri de. |
o1} - ) L _ THERM DI CDE_P| B11 MCP_THMDI ODE_P 16 82 .
41 40 35 32 SMC_ADAPTER _EN o L26GPI O 12_SUS_STAT_ACCLMIR_EXT_TRI G L &> | NOTE: MCP79 rev A0l does not support |
e > ) 12_SUS_STAT_, _EXT_TRI G_ THERM DI ODE_N<CLL MCP_THMVDI ODE_N i w2 ; i
R2120! ‘R2121 e ! oD PP3V3_S0 2378128972;@2021jgzjgzgs SPI 1 option. Rev BO1 will. |
99 9K AT s _NC_SB_A20GATE _» K13 |la2oeATE I nt PU g - - - - - - - - - - - - - - - - - -0 - T=
* oy 19% TP_MCP_KBDRSTI N L _»_ L134kBRORSTIN | Nt PU MCOP_VI DO/ GPI O 13| L20 MCP_VI D<0> [oOT> 20 66 T T eI el NNy B T |
My ety w0 oy SMC_VWAKE_SCI_L > Cledsiopver  Int PU (S5) NCP_VI DL/ GPI ©_14]_NeO MCP_VI D<1> o 2 o BUF_SI O CLK Fr equency
4022|2902 s oy SMC_RUNTI ME_SCI L _»  CI8JEXT_sm/cPl0 32* I nt PU (S5) MCP_VI D2/ GPI O_15| M2l MCP_VI D<2> o 20 6 : F_requgncy HDA SVi :
SM | NTRUDER L _» B20I NTRUDER* SPKR_C13 MCP_SPKR +[COD ‘ |
- BOOT_MODE_USER ! 24 MHz 1 |
TP_MCP_LID L > M5411D- Int PU (S5) 1R2181 — I I
w0 oy PM BATLOW L > MadiiB- Int PU (S5) SMB_CLKo| L19 SMBUS_MCP_0_CLK [T 12 20 27 43 78 | 14. 31818 MHz |
SMB_DATAO| K19 SMBUS MCP 0_DATA B 12 26 43 78 19K " UsER node: Nor mal | |
7 o1 oy PM_DPRSLPVR _»_ M2 |cPU DPRSLPVR ( ) SMB_CLK1/ MEMB_CLK| 21 SMBUS_MCP_1_CLK B % 5 72 79 Vel¥ SAFE nmpde: For ROMBIP — — = — = — = — = — =~ = — —— = — =~ — — —
SVB_DATA1/ NSMB_DATA|_F21 SMBUS_MCP_1_DATA CB 43 50 72 78 2402 recovery r- - - - T - - - - - - - - - ===
« rm PM_PVIRBTN. L > ClsgpweTn Int PU (S5) N SNB_ALERT*/ GPI O 64| V23 AP_PWR_EN oo o 2 \ SPI Frequency Sel ect \
—- Connects to SMC for
24 PM _SYSRST_DEBOUNCE L _»_ DI6RSTBTN* | Nt PU = A | |
& - automatic recovery. Fr equency|SPI _DO| SPI _CLK
(MGPI O2)  FANRPMY/ GPI O 60| B12 MEM EVENT_L 20 26 27 40 ‘ — — ‘
RTC RST L _a Q0 RTC RST* <
. RST_ - 3 FANCTLO/ GPI O 61] AL2 CDD_PVR_EN_L D - ! 31 Mz 0 0 ‘
(MGPI GB) FANRPML/ GPI O_63| D12 SMC | G THROTTLE_ L 20 a0 41 | |
w0 [y PM_RSMRST_L _» D20 lpvreD_sB FANGTLL/ GPI O 62| CL2 ARB_DETECT N
= s NCP_PS_PWRGD > E20 |ps purep ANC - » : 42 Mz 0 1 :
2 [y MOP_CPU_VLD s Cl7 [cpu viD CPUVDD_EN, D17 MCP_CPUVDD_EN oo = \ 25 Mz 1 0 \
| |
2 - JTAG MCP_TDI _» E19 hTAG TDI I nt PU sPl Csor GPl O 10| Cla SPI CSO R L - | 1 MHz 1 1 |
w2+ qom JTAG MOP_TDO - F19 [37AG TDO SPl LK/ GPI O 11| DI3 SPI_CLK_R o ! ‘
1 JTAG MCP_TMB o J19 hTAGTMS I Nt PU = % @ « 7 NOTE: Straps not provided on this page
0 - - SPI_DI/GPI O 8| CL5 SPI _M SO a2 78 | e i els TP RV ET TR R N 2 PEUE I
> JTAG MCP_TRST_L > J1BITAG TRST* sPl DO GPI O 9| Bl4 SPI_MoSI _R -
> > JTAG_MCP_TCK G107 17AG Tox _ ) @ « o
20 [T MCP_CLK25M XTALI N e AL6 [XTALIN SUS_CLK/ GPI O_34| B18 PM CLK32K SUSCLK R o 24 7
24 T} MCP_CLK25M XTALOUT <« B16 [xTALOUT BUF_SI O CLK|_AE7 TP_MCP_BUF_SI O CLK
24 IR RTC CLK32K XTALI N _» A19 IXTALIN_RTC TEST_MODE_EN| K22 MCP_TEST MODE_EN
25 T} RTC CLK32K XTALOUT < B9 IXTALOUT_RTC PKG_TEST| L22
'R2163 'R2190
R2150'| |'R2151 10K 1K
10K lOOK 1/16W 1/16W
5% M- LF M- LF
1/ 16W lllGW 2402 2402
VF-LF
4022 2402
N PP3V3_S0 8%7°12°97°16°80°%1 722735%36 57
HDA Q_,It put C:a.ps AT AT an ab aran e S PP3V3_S3 6725 2930 43 45 50 65
1 1 1 1
For EM Reduction on HDA interface Il?()2K140 1R()2K141 1R()2K142 1R()2K143
5% 5% 5% 5%
1/16W 1/16W 1/16W 1/16W
HDA_SDOUT_R 07 ,405"F 462" ,405"F ,405"F
HDA BIT CLK R, 1 MCP GPI O 4 " o 2o
HDA RST R L 20 78 AUD |1 2C I NT_L 20 58
HDA_SYNC_R . NEM EVENT_L 2020 27 10 MCP HDA & M SC
SMC | G THROTTLE L 20 40 a1 MCP_VI D<0> ,, ¢4 _
C21701: Cc2172 MCP_VI D<1> ;¢ SYNC_MASTER=T18_M.B SYNC_DATE=02/ 05/ 2009
lOPSI;JT 10PE —— ARB_DETECT 0 MCP_VI D<2> 4 44 NOTI CE OF PROPRI ETARY PROPERTY
50V 50V
CERM 2 CERM 2
402 402 1 1 1 THE | NFCRNATl ON CONTAI NED HEREI N | S THE PROPRI ETARY
R2147 RR155 |'R2156 B PR E R TR TR
1C2171 1 C2173 $ew lllGW l/lGW | TO MAI NTAI N THE DOCUMVENT | N CONFI DENCE
lOPF lOPF L\l/g-ZLF 402 402 I'l NOT TO REPRODUCE OR COPY | T
233?/ 233‘/ 2 2 2 111 NOT TO REVEAL OR PUBLISH | N WHOLE CR PART
CERM 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|_AV40
AH33 |GND162 GND254| BAL
AH34 |GND163 GND255| BA4
AH37 |GND164 G\D256| AVB1
AH38 |GND165 GND257|_AY6
AJ39 |GND166 GND258|_L35
A8 |GNDL67 GND259| BC33
AK10 |GND168 GND260| BC37
AK33 |GND169 GND261] BAL
AK34 |GNDL70 GND262| AY1l4
AK37 |GND171 GND263| BCSS
AK4 IGND172 GND264| C2
AK40 |GNDL73 GND265| D10
AL36 |GND174 G\D266| D14
AL40 |GNDL75 anp267| DS
AL5 |GND176 GND268| D18
AMLO |GND177 GND269| D19
AMLE |GNDL78 GND270| D22
AML8 |GND179 GND271| D23
AMRO |GND180 GND272| D26
AVR2 |GND181 GND273| D30
AMR4 |GND182 GND274| D37
o AVR6 |GND183 GND275| D6 o
AMBO |GND184 GND276| E13
AMB4 |GND185 aNp277| E17
AMBS |GND186 anp278| E21
AMB7 |GND187 aNp279| E25
AMB8 |GND188 GND28o|_E29
AVG_|GND189 anp2g1| E33
o AVB GND190 GND2g2| F12 o

AMZ_|GND191 GND283| F16
AVD_|GND192 GND284| F32
AP26 |GND193 GND285|_F8
AN28 |GND194 GND286|_GLO
AN30 |GND195 GND287| _Gl2
AN39 |GND196 GND288| Gl4
ANMA |GND197 G\D289| GL6
Y7 |GND198 GND290| BC12
AP10 |GND199 GND291| &22
AU26 |GND200 GN\D292| R4
AP14 |GND201 GND293| AV20
AUL4 |GND202 GND294| B4
AP28 |GND203 GND295| G4
AP32 |GND204 GND296| A3
AP34 |GND205 D aND297| &6
AP36 |GND206 GND298| &8
AP37 |GND207 GND299| H11
AP4 |GND208 GND300|_HLS
AP40 |GND209 GND301| AVB5
AP7_|GND210 GND302|_H23
AV23 |GND211 GND303|_AN8
AR28 |GND212 GND304| 40
AR32 |GND213 GND305| J12
ARA0 |GND214 GND306| J8
AT10 |GND215 GND307|_K10
ARL2 |GND216 GND308| K12
AT13 |GND217 GND309| K18
AT29 |GND218 GND310| K26
AT33 |GND219 GND311| K37
AT6 |GND220 GND312| K4
AT7 |GND221 GND313| K40
AT9 |GND222 GND314| K8
AY21 |GND223 GND315| AUL
AY22 |GND224 GND316| L40
L12 |aND225 GND317| L43
AUL12 |GND226 GND318| L5
AU28 |GND227 GND319| MLO
AP33 |GND228 GND320|_MB4
AU32 |GND229 GND321| MBS
AR30_|GND230 GND322| MB7
AU36 |GND231 GND323| Y28
AU38 |GND232 GND324| Y33
AU4 |GND233 GND325| Y34
&28 |GND234 GND326| Y35
F20 |GND235 GND327| Y37
AV28 |GND236 GND328|_Y38
AV32 |GND237 GND329| ABL7
AV36 |GND238 GND330| ABL6
AV4 |GND239 GND331| AN26
AV7_|GND240 GND332| AD7
AWL1 |GNDR41 GND333| MLl
G20 |GNDR42 GND334| AM
ARA4A3 |GND243 GND335|_AB19
AWMI3 |GND244 GND336|_AY13
AY10 |GND245 GND337| P11
AV12 |GND246 GND338|_Y6
AY30 |GND247 GND339| T11
AY33 |GND248 GND340| V11
AY34 |GND249 GND341| Y11
AY37 |GND250 GND342| AH16
AY38 |GND251 GND343| T22
AY41l |GND252

nunbers from enai |

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

o as 2276 PPVCORE S0_MCP

230
16996 mA (A01,

45 9 42 a1 a0 30 33 39 1.0 PP3VA2_GBH

1.0V

89 8

10 uA (XR)
80 uA (SO)

docunent nunber).

oM T
U140
MCP79- TOPO- B
BGA
(10 OF 11) PP1V05_S0 § 10z 17 102
AA25 |4\DD_COREL +VTT_cput| R 1139 m 1182 mA”(CABT)
AC23 |+VDD_CORE2 +VTT_CPU2| AC32
U25 |+vDD_CORE3 +VTT_CPU3| 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
AAL6 |+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_cPu1g| 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| A1
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_CPuzg| E38
AAL8 |+VDD_CORE29 D: +VTT_CPU20| E39
¢ AE19 |+vDD_CORE30 +VTT_CPU30| F37 ¢
AE21 |+VDD CORE31 +VTT_CPU31| F38
AE23 |+vDD_CORE32 +VTT_cPuz2| F39
AE25 |+VDD_CORE33 +VTT_CPU33| (36
AE26 |+VDD_CORE34 +VTT_CPU34| &B7
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_CcPu4g| N31
AGL1 |+vDD_CORES50 +VTT_CPUs0| P32
AGL2 |+vDD CORE51 +VTT_cPUs1| Y32
AR1 |+VDD_CORE52 +VTT_CPUS2| AA32
AG23 |+VDD_CORE53
AG25 |+\DD CORE54 +VTT_CPUCLK|_AG32 43 M
AG3_|+VDD_CORESS
AGA_|+VDD_CORES6
Aﬁg ig—ggg PP3V3_S0
= - +3.3v_1| ADLO 450 mAR(AGH
+VDD_CORES9 AE8
AGB |+VDD_COREG0 T
AGO |+vDD_CORE61 12 g&i ADO
AHL |+vDD_CORE62 T Y10
AHLO |+vDD_CORES3 S Ty
AL |+vDD_coREsa +3.3V_6 s
W26 |+vDD_CORE6S 8.8v.7 Yo
A2 |+vDD_CoRESS +3.3V.8
AA23 |+VDD_CORE67
W28 |+vDD_CORE68
AH25 |+VDD_CORE69 PP3V3_S5 807297 10%2 24 26 52 35 36 a2
A1 |+vpp_core70 +3.3V_DUAL1| GI8 16 m 266 mA~(AB1)
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
W1 |+vDD CORE78  +3. 3V_DUAL_USB4| K28
W23 |+vDD_CORE79
W25 |+vDD_CORESO
AFLZ J+VDD_COREB1 PP1V05_S5 R
+VDD_AUXC1| T21 105 mA (A01)
+VDD_AUXC2| U21
A20 |+VBAT +VDD_AUXC3|_V21

MCP Power

& Ground
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8

MCP Cor e Power

64 442176

PPVCORE_SO_MCP

23065 mA (A01,

Appl e:

NV: 1x 10uF 0805,

7

6 |

2x 4.7uF 0402, 3x 1uF 0402, 9x 0. 1uF 0402 (23.3 uF)
4x 4.7uF 0402, 4x 1uF 0402, 6x 0. 1uF 0402 (23.4 uF)
1.2V) .
16996 mA (AO1, 1. 0\2:2
5001 011 C2502: C2503: 1 C2504 1C2505 1C2506 1C2507 |1C2508 [1C2509 [1C2510 |*C2511 |[1C2512 |:1C2513
(No I G vs. EG data) 7L§F°:7 E—— 4. 7L§§ L 77 7L§§ — %QF 77% 7% L wF 77% JLUF 77% JUFT ? JUF T ? JUFT = ? L UF ? L UF
2\7’2 & /;* 2% 2o T, 18 T, e T, 18 T, 1Y T, 8% 5 18 T, 18 5 18 1, 1% 5 9%
oy oy oy oy %051 %51 %51 %51 G65M G65M G65M G65M G65M G65M
D MCP PCI E (DVDD) Power - MCP SATA (DVDD) Power L2570 NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 1uF 0402, 2x 0. 1uF 0402 (16.9 uF)
5 457480,5%% 3 PP1VO5_SO 10 173055 41,103 1.0 PPLVO5_SO 19 17309 g0, 11.10,0 1,0 _PPLVO5_SO 30-OFMBA  Apple: 5x 2.2uF 0402 (11 uF) PP1VO5_SO_MCP_PEX_AVDD
FEHEEE 57 A (A0L) TETEEEE 43 mA (AOL) 333 mA (AO1) LYY L2 MR WEY 206 mA (AO1)
0603 il
C§571§1 1C%F516 1C&FSl? 1C251F8 1C251F9 C§57291 lC252F1 1C25U7FO lC25U7F1 1C25{J7FZ 1C25 7F3 1C25U7F4
. i — o p— u u . u —— %09 —— %09 Y —— %69 p—
wroi L T o o T, — % T % i %% ¥ %E ¥ %
oy %51 %51 G65M G65M iy G65M M M M M M
MCP 1.05V AUX Power ) MCP 1.05V RMGT Power ) 12575 AN;)/:pI o s e ba0s ?472%2402' 2X 0 1uF 0402 (14.9 uP
27 PPIVOS_S5 w2 0122 17 7o _PP1VO5_ENET 30- OHM 5A PP1V05_ SO MCP_SATA_AVDD ;
— 131 mA (A01) LYY L, M NEREER W BTFES: 127 mA (A01)
0603 il
1C252F5 JiC252F6 C§572§1 1C252F9 C25U 1C25U7F6
u u . u —
- - W T u -, bof, %EZV
G65M G65M oy G65M M Mr
MCP FSB (VTT) Power NV: 1x 10uF 0805, 1x 4. 7uF 0402, 2x 0. 1uF 0402 (14.9 uF) - L2580 -
1o 75055,0 35 PP1VO5_S0 Apple: 7x 2.2uF 0402 (15.4 uF) w+ _PP1VO5_SO_MCP_PLL_UFE 30- CHV 1. 7A PP1VO5 SO MCP PLL FSB .,
Hmeaearie | 562 mA (AO1) LYY L2 270 mA (AO1)
0402 VOLTAGERT 05V
C 1 CZSU%O 1 C2531 C25U§:2 1 C25b§3 1 C25U§:4 1 C25U§:5 1 C25U§:6 C§5789 op C25b81
%5 g% 02%/ T of, T of, I of, 2 of, ' Ztﬁ%’z %8(%
M e M r M M M M M oy Z ghsm
MCP Menory Power - L2582
o5 37 15 3 19 7,5 PPLVE_SO 30- OHM 1. 7A PP1VO5 SO _MCP PLL_PEX i
4771 mA (AO1, DDR3) 1 hf()m vamz_r VEr 84 mA (A01)
C‘%S7 9 1 1 C25u‘;1:1 1 CZEbAFl:Z 1 C2543 1 C25u44 1 C25u‘;1:5 1 C25u‘;1:6 1 025U47 1 C25u48 1 CZEbAFl:Q C§578F2: 1 1 C25{J§3
2304,2 Tt LT Tw T T LT TR L Tohw Moor T
oy Z ghsm G65M Z ghsm Z ghsm G65M G65M Z ghsm G65M G65M Xob ?
T NV: 1x 4.7uF 0603, 1x 0. 1uF 0402 (4.8 uF)
MCP 3. 3V Power NV: 1x 4.7uF 0603, 4x 0.1uF 0402 (5.1 uF) L2555 le: 1% 2. 20UF 0402 (2.2 UE L2584
o 72 . : . . 30-OHMH 1. 7A
S, PP3V3_S0 Apple: 4x 2.2uF 0402 (8.8 uF) R RN Y PPSVS_SO S0-OAM 1. 7A ApPpP3V3 SO MR RLL US( w0 ) LYY L2 ARt Rt gﬁTﬁAm AO1
HEHERE 450 mA (AOL) % 19 mA (AOL) Ls Y YLz [N RERWEIES S 19 mA (AO01) 002 i Ve VB (A01)
0402 2
12850 |1¢2851 ch552 1 2553 1 C2555 Cz2584 |t cz}%gs
LS50 L SUF L2 2UF 7 %8\/’
0%y 1, g%/ g%/ X T2 6% X3k 2 M
2 % M % % % 2 %35 %5
B 2- LF F F 2- LF B
MCP 3.3V AUX/ USB Power NV: 1x 4.7uF 0603, 1x 0. 1uF 0402 (4.8 uF) MCP 3.3V Ethernet Power NV: 1x 4.7uF 0603, 1x 0. 1uF 0402 (4.8 uF) 30_%,\548167/\ PPLVOS SO NCP PLL_OORE ..
L5 PPBV3_S5 Appl e: 1x 2.2uF 0402 (2.2 uF) . PP3V3 ENET Appl e: 1x 2.2uF 0402 (2.2 uF) LYY e 87 mA (A01)
*¥ 266 m (A01) 83 mA (AO1) 0402 VolrAGEST 05V
' 2560 2500 Gsge:l | caner
; %m %% o T, e
M oy Z ghsm
MCP 3.3V/ 1.5V HDA Power NV: 1x 4.7uF 0603, 1x 0. 1uF 0402 (4.8 uF) 30_%,\548187/\ PPLVOS SO NCP PLL NV .
s 57 g%f%g?fzfzg%z? PP3V3 SO Appl e: 1x 2.2uF 0402 (2.2 uF) 1YY Y )Lz : 37 mA (A01)
7169 68 67 86 51 7 A (A01) 0402 VCLTAGE—I 05V
C2562 Cg578§177 s CZEbFS:Q 771C25u%0
% MCP79 Et her net VRef T % ~ %
I M r oy G65M G65M
w2 s 22 1776 _PP3V3_ENET
R2591 = MCP St andard Decoupl i ng
1160 SYNC_MASTER=T18_M.B SYNC_DATE=02/ 05/ 2009
A L A
L2595 ab2, NOTI CE OF PROPRI ETARY PROPERTY
w2 2211 7o _PP1VO5_ENET 30- OHMF 1. 7A PP1VO5_ENET MCP PLL_MAC ., MP_M | _VREF oy ) G CONTAL D 1R N 1 ThE e ETaRy
5 mA (A01) \_1(\(;;\ 2 ) NECK W DTH=0: 2 5 mA (A01) ) ;&IE:F?;M?HEPEEELWAG I'NC. THE PCSSESSOR
R2590 1 C2591 | TO MAINTAI N THE DOCUMENT | N CONFI DENCE
C§579§ ! ,,1 CzPu?:G 1 47[3;'2 Qs LUF Il NOT TO REPRODUCE OR COPY I T
’ ilﬁgz 2 2 %B%M %/{:ib\évz 2 (iiﬁg\éM Il NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
482 %Sz SI ZE DRAW NG NUMBER REV.
D 051- 7903 A
= Cj} APPLE | NC. S— — -
Current nunbers from email Poonacha Kongetira provided 11/ 30/ 2007 4:04pm (no official docunment nunber). NONE 22 83




Current nunbers from enail

WF: Checklist says 0-ohmresistor

o6 53 17 7 ¢ _PP1V8_S0

pl acehol der for ferrite bead.

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

190 M (A01, 1.8V)

21190 17 16 13 12 39 0 7 o PPIVO5_SO

66765 61 35
‘95 mA (A01)

717 _MCP_| FPAB _RSET

71%673275:%%0%:°:°%:%% §°_PP3V3_ SO

1w _MCP_| FPAB_VPROBE

IR2620 NO STUFF

6w
CLF EO/
L4062

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

NO STUFF
lR2630
"1
'2

6W
LF

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

30 ERA0 74 Porie 772

557 55%48243 18 480 a3
°16 mA (A01)

PP3V3_SO0_MCP_VPLL

| : m 2 VOLTAGER3) 5
C26401 102641
4. YZLéF; f— %;o/luF
SRS

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

17

16 mA (AO01)

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 — NCI:—IR\E/CP RGB_RED s
= VAKE- BASESTRUE— NO_TEST=TRU

NC MCP_RGB GREEN — NA'\chl:_BVCP RGB_GREEN xS
= RSE=TRE— NO TEST=TR

NC MCP_RGB BLUE — NC_MCP_RGB_BLUE 7 23
=S VAKE- BASESTRUE— NO_TEST=TRUE'

NC MCP_RGB HSYNC — NCt_lé/CP RGB_HSYNC s
= NRKE BASESTRUE— NO' TEST=TR

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 7 23 77
— VAKE_ BASEETRUE NO— |tb|_|HUé

NCCRT IGGY Y — NC CRT IG G Y Y 23 77

VAKE_ BASEETRUE NO— |tb|_|HUé

NC CRT_1G B COW_PB_—— NC CRT |G B COVP_PB. ;5 1
— VAKE_ BASEETRUE NO_ |tb—r—|HUé

NC CRT_| G HSYNC — NC CRT | G HSYNC 17 23 77
— VAKE_BASESTRUE = NO_TEST=TRUE'

NC CRT_|I G VSYNC — NC CRT | G VSYNC 17 23 77
— VAKE BASESTRUE NO_TEST=TRUE'

NC MCP_RGB _DAC RSET

RGB_DAC RSET .7 2

NC _MCP_RGB _DAC VREF

MQEE‘BASI::TRUE “NO_TEST=TRUE
RGB_DAC VREF L

NC_MCP_TV_DAC_RSET

NC MCP
VAKE_BASE=TRUE NO_TEST=TRUI

TV _DAC RSET 23 77

NC_MCP_TV_DAC VREF

NC _MCP
MAKE BASE=TRUE~ NO_TEST=TRUE

NC MCP_CLK27M XTALI N

NC MCP_TV_DAC VREF ;2 +
VAKE_BASESTRUE ~ NO_TEST=TRUE

NC MCP_CLK27M XTALOUT

NC MCP_CLK27M XTALI N xS
VAKE_BASE=TRUE NO TEST=TRUI

NC MCP_CLK27M _XTALCUTEn =
MARE_BASE=TRUE NO_TEST=TRU

MCP Gr aphi cs Support

SYNC_MASTER=K19_M.B
NOTI CE OF PROPRI ETARY PROPERTY

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

Sour ce

PP3VA2_GBH ¢ ;2051 21 39 40 a1 42 29 15
45 a2 a3 0 3z g1 307 o PP3VA2_GBH — , e
C2800: (C2801: |[1C2802
4. 7UF 4. 7UF —— - 0 1UF
Zg% 2QY 10%
6, 3V 2 6, 3V 2 2 1lev
X5R R
402 402 402

RTC Cryst al

R2810 2810
0
20 TR RTC CLK32K XTALOUT 1 2 RTC CLK32K XTALOUT R, 1)]2
o 5 |
40 %
NO STUFF
1 CRI TI CAL
Re8 b Y281O
Mtlg %585 c2811
12pF
20 (T RTC CLK32K XTALI N —‘7 1 ifz
g, 1
MCP 25MHz Cryst al
R2815 C815
0
20 MCP_CLK25M XTALOUT 1 MCP_CLK25M XTALOUT R 1|2
> }7
i s
o e
NO STUFF
R2816" CRI TI CAL ,
0 Y2815 L~y ne
A a3 9908,'1\4 T<NC 2816
12pF
- coom_MCP_CLK25M XTALI N 1 \Jz
%

MCP SO PWRGD & CPU VLD

56,35 32,30 22 21 10177 ¢, PP3V3_S5

82 71 69 68 67 66 62 52

1C2850

I %@a}UF

5 TC7SZ0OSAFEAPE
SOT665

67 66 65 61 62 a0 Ty ALL_SYS PWRGD 2

o T VR_PWRGOOD DELAY 1l

(28504 MCP_PS_PWRGD oy 0

3

R2§50
20 oy MCP_CPUVDD EN 1 2

MCP_CPU VLD jomy 20

PLACEMENT_NOTE=P| ace cl ose to U1400 . 5%

Pl at f or m Reset Connecti ons

LPC Reset (Unbuffered)
881
o 10 rmy_LPC_RESET_L PLACEMENT_NOTE=PI ace close to U1400 , 33 , DEBUG RESET L —
5%
M:_lg}é" R2883
40 1,33 2 SMC LRESET L am
PLACEMENT_NOTE=P| ace cl ose to U1400 51{15)
205
PCl E Reset (Unbuffered)
w20 10 pPCl E RESET_L _ PCI E_RESET_L oo 16 20 25
MAKE_BASE=TRUE —
R2891
1,9, 2 PpcA9ss57D RESET L o =
5%
16
Rogo3  Hf¥
1 2 BKLT PLT RST L -
»—AA%{)\/ o
Wbt R2894
1,002 MN_RESET L o
3
LW
R2895 402
1.0 2 CARDREADER PLT_RST_L o a0
5%
16
MZ@%W
R2870
w oy MEM VIT_EN R 1,33 2 MEM VIT EN T
5%
10)
MZ&W
825
1 oy LPC_CLK33M SMC R PLACEMENT_NOTE=PI ace close to U1400 ; 33 , LPC CLK33M SMC o 40 70
5%
%}gw R2826
40 1,33 2 LPC CLK33M LPCPLUS o oz 1o
1 Sf/gw PLACEMENT_NOTE=P| ace cl ose to U1400
hob™
R2829
20 oy PM _CLK32K_SUSCLK_R 1,22 2 PM CLK32K_SUSCLK _omy ao 7
PLACEMENT_NOTE=P| ace cl ose to U1400 , 5%
T
402
+o [rmy_PM SYSRST_L . SB M sc
R2896 R2899 10K pull-up to 3.3V SO inside MCP SYNC_MASTER=WFERRY_K19] SYNC_DATE=01/ 06/ 2009
o XDP_DBRESET L 1,9, 2 1,33, PM _SYSRST_DEBOUNCE L gy 20 NOTI CE OF PROPRI ETARY PROPERTY

5% oM T
1/ 18w 1/16
ol Resoy

10%
W 2 385
21022 402
S| LK_PART=SYS RST

PLACEMENT_NOTE=PI ace R2897 on BOTTOM _L -

5% NO STUFF
1 C289

PROPERT: APPLE COVPUTER, | NC. THE PCSSE!
AGREES TO THE FOLLOW NG
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Il NOT TO REPRODUCE OR COPY I T
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6

5

Page Not es

MEM A VREF CA

B
0x00
0x87
-3.75 mA

5 m
.75 V
.375 V
.250 V
5 mv

or oo

MEM B VREF DQ MEM B VREF CA

A B
0x00 0x00
0x87 0x87
-3.75 mA -3.75 mA

5 m 5 m
0.75 V 0.75 V
0.375 VvV 0.375 Vv
1.250 VvV 1.250 VvV
6.5 nv 6.5 v

CPU FSB VREF

C
0x00
0x55
-0.91 mM
0.52 mA
0.70 V
0.091 Vv
1.044 Vv
11.2 nmv

SO-DIMM A and SO DIMM B Vref settings should be nargi ned separately

(i.e.

not simul taneously) due to current

PPVTTDDR_S3

63 7

Power aliases required by this page: MEM A VREF DQ
) fzzﬁfzgfzggz DAC channel A
i —PPVTT S3 DR BLFE M n DAC code 0x00
= Max DAC code 0x87
Signal aliases required by this page: Max sink | -3.75 mA
- =| 2C_VREFDACS_SCL Max source | 5 mA
- =l 2C_VREFDACS_SDA Nomi nal Vref 0.75 VvV
- =12C_PCA9557D_SCL Mn Vref 0.375 V
- =1 2C_PCA9557D_SDA Max Vr ef 1.250 V
Vr ef in .5 v
BOM options provided by this page: ( 2', gfof;pEISB)g 6.5
VREFMVRGN p
NO_VREFMVRGN
PP3V3_S3
68 50 48 43 30 20 20 7 &
VREFIVRGN VREFNMRGN
900 1 C2901
—— 2. 2UF —— 0. 1UF
—— 20% —— 20%

6.3V , Iov

CERM CERM

4621k 402

\i s U2902
- ’\/AU(%(SAP253

V+
VREFMRGN ™, AL

10mA max | oad

VREFMRGN _DQ SCDI MVA BUF

R2903 vrervRan
N 200 5

1%
1/16W
M- LF
402 s

R2904 vrervran
100 N

1

3
1| N
ES

+ v 25 VREFMRGN_DQ_SCDI MVA_EN

B1
@|_

U2902

MAX4253
UCsP

V+

R2901

100K S reryeeay

i
4077

1%
1/16W
M- LF

402

R2905 vrervran
200

1 2

1%
1/16W
VE-LF
402 s

limtation of TPS51116 regul ator.

PPOV75_S3_MEM VREFDQ A

M N_LINE_W DTH=0. 3 nm
M N_NECK_W DTH=0. 2 nm

Pl ace close to J3100.1

PPOV75_S3_MEM VREFDQ B

N_LI NE_W DTH=0. 3 nm

R2906 VreFvRay M N-REGK W BTHE0: 2
, 100,
1w Pl ace cl ose to J3200.1
Mios"

1%
1/16W
M- LF
402 e

R2910 vrervRan
100 5

1

1%
1/16W
~LF
402
R2911 vreFvRaN
200

1 2

1%
1/16W
M= LF
402 s

PPOV75_S3_MEM VREFCA A
M N_LI NE_W DTH=0. 3 nm 2
M N-NECK-W DTH=0. 2

Pl ace close to J3100. 126

PPOV75_S3_MEM VREFCA B
M N_LI NE_ W DTH=0. 3 mm

R2912 vrervran M N_NECK_W DTH=0. 2 nm

L 100,
18w Pl ace cl ose to J3200. 126
M:bg:

R2914 vrervran
N 100 5

CPU_GTLREF @D © 7s

- VREFNMRGN VREFMRGN ™, CL VREFMRGN DO SCDI MVB_BUE
¢ U2900 - &
VDD + Véa 25 VREFMRGN_DQ_SODI MVB_EN
81 43 40 37 25 [TR) SMBUS SMC MGMI_SCL 6|scL VeOP VOUTA[L  VREFMRGN DQ SCDI MM
81 43 40 37 25CHH SMBUS _SMC MGMT_SDA 7|SDA f\r VOUTB|2___ VREFMRGN CA SCDI MM — R2902
gAD g voutcl4 VREFMRGN_CPUFSB 13?’6!/?\, VREFMRGN
ADDR=0x98( WR) / 0x99( RD) 10[a1 3 vourdls ne W do
VREFNMRGN Lv 1 U2903 L
D 1 C2904 - un Mgess
3 9.%1UF VREFMRGN ™, AL VREFMRGN CA SCDI MVA BUF
2 Lekm A3 A
1 402 + Ve 25 VREFMRGN_CA_SODI MVA_EN
= 1 R2907
100K S rervcn
e
s U2903 a0
@l MAX4253 =
V4 ucsP
VREFMRGN ™, CL VREFMRGN_CA_SCDI MVB_BUF
c3 (e
% 25 VREFMRGN_CA_SODI MVB_EN
1 R2908
lf??g'év VREFMRGN
W do
VREFNVRGN o sl U2904
1 C2905 o =
9-%1UF VREFMRGN S, ALy o
2 Lekm A3 A
402 + W
— B4
el U2904
1 gEQFOZ ©| VREF'\/R(;\ NV"‘\NAX%(SAF‘253
—— 0. 1UF = VREFMRGN ™, C1 VREFVRGN_CPUFSB_BUF
—T 20% vcc
10V Cc3 4
z %?M Pl(szAggél7 % 25 VREFMRGN_CPUFSB_EN
PN 6 N
31p0 E?ﬁ NC VREFVRGN_CPUFSB_EN — R2? (-;]_03K
VREFNRGN_CA_SODI MVA_EN ¢ VREFMRGN
ADDR=0x30( W\R) / 0x31( RD) z AL 23 io VREFVRGN_DQ_SODT WA_EN - k’;.lsEAV;V
A2 11 VREFNRGN_CA_ SOOI WB EN a0z
ps| 12 VREFNRGN_DQ_SODI MVB_EN : =
o1 43 40 37 25 [T SMBUS SMC_MGMT_SCL 1lscL = EENIN
o1 43 40 37 25 SMBUS SMC_MGMT_SDA 2|spa P714, NG
PCA9557D_RESET_L
RESET*(,15 - - 24
B e @
~| @
-
Required zero ohmresistors when no VREF nmargining circuit stuffed
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2903 CRI TI CAL NO_VREFMRGN
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2905 CRI TI CAL NO_VREFMRGN
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2909 CRI TI CAL NO_VREFMRGN
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2911 CRI TI CAL NO_VREFMRGN

1%
1/16W
M- LF
402

Pl ace cl ose to U1000. AD26

FSB/ DDR3 Vref WNMargi ni ng

SYNC_MASTER=K24_M.B

SYNC_DATE=02/ 05/ 2009
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8 7 6 | 5 | 4 | 3 | 2 | 1

Page Notes DDR3 PLANE STI TCHI NG CAPS ( SPACE EVENLY ACROSS PLANE SPLIT)

s
os

GN\D
Povar aliases required by this page:
IR, o 63 20 27 7 6 PPLV5_S3 1 110 [+ C3111 |1 C3112 1C3114 1C3115 |1 C3116 |1 C3117 |1C3118 |1 C3119 [1C3120 (1 C3121 |1 C3122 |1C3123
I A UF AU —— 1UF AUF —/— 0, 1UF — 0. 1UF —— 1UF JUF —/—0 . 1UF —|—0.1UF ——0.1UF ——0. 1UF
- PROVIS_S0_MEMVTT_A % % f— = %t % 209 209 —— 20% % 209 —— 20% — 209 — 209
© <PPSPO_SO_NEMA (2.5 - 3.3 2 %{)M 2 Y, 2 %{)M 2 %{)M 2 %{)M 2 %{)M 2 %{)M 2 Y, 2 %{)M 2 %{)M 2 %{)M 2 %{)M
S‘(jna\ aliases required by this page: 1 Cipslj]i:oo 1 C(:%‘lel
 rnc s van son TR T ‘ ‘ ‘ ‘
x . 2 é \ 2 xgé‘/
ded by this page 603 603
BOM opt i ans pr ovi ded by thi's pag s PPOV75_S3_MEM VREFDQ A
(NONE)
‘L 1 C31U:F‘$:O 1 C3}1U:F‘$:1
—— % = Y40
B R
402-LF 402
L 1 REFDQ SSo 12
REY 3 Vss Do 4 MEM A DQ<4> @S 10 7
76 14 [T NMEM A CKE<O0> 73 | SCRED OREIgo | /4 MEM A CKE<1> QTR e 78 76 1B MEM A DQ<0> 5 DQO DB 6 MEM A DQ<5> B> 14 7
75 VDD VDD 76 7 ey VEM A DO<1> 7 DQL CRITI CAL SSO 8
77 NC A5 | 78 NC MEM A_A<15> s o 9 vss 10 MEM A _DQS _N<O> 1476
_— MEM A BA<2> 792 ‘]_3100 AL4n | 80 NEM A A<Id> 1. . 7610 MEM A_DM<O> 11° oo J3100 "5 pasos, | 12 MEM A_DOS_P<0> === . .
fanY F- RT- THB <IN [ F-RT- THB <
81 VDD VDD 82 13 Vss p Vss 14
76 14 MEM A A<12> 83 Al2/ BC* ! ALl 84 MEM A _A<11> 14 76 76 14 MEM A DQ<3> 15 D2 N DB 16 MEM A_DQ<6> 14 76
o> ~ b <] BD> ' B
70 14 TR MEM A A<9> 85 A9 g N A7 86 MEM A A<7> a7 70 1By MEM A DQ<2> 17 DB ~ % DQY 18 MEM A DQ<7> @ 17
87 VDD - VDD, | 88 19 vss g L vss 20
76 10 oy VEM A_A<8> 89 | S8 o} P60 MEM A _A<6> ] e e 7 1ucpry VMEM A_DQ<9> 21 DB ' 4 DQL2 G| 22 MEM A_DQ<8> @y
0 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> N 1 7 70 1B MEM A DQS N<1> 27 DOS1* o DML 28 MEM A Dwvk1> a7
75 14 MEM A A<1> 97| m Ao | 98 MEM A_A<0> 1476 75 14 MEM A _DQS_P<1> 29 | - pgst é RESET* 30 MEM RESET L 27 20
[ = < BD <
99 VDD 8 VDD | 100 31 vss 3 vss 32
76 14 > VEM A_CLK P<0> 101 CKO 0] KL 102 MEM A CLK P<1> 47 76 1ugmy VEM A DO<11> 33 DQLO 8 DQL4 34 MEM A_DQ<15> gy 1470
76 14 MEM A CLK N<O> 103 CKO* ! OK1* 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> am e e 76 1ugmry VEM A DO<16> 39 DQL6 % DRO 40 MEM A_DQ<21> gy 1476
76 14 TR MEM A BA<0> 109 BAO RAS* 110 MEM A RAS L ] 4 7 76 B MEM A DQ<18> 41 DQL7 DQR1 42 MEM A_DQ<20> Ve S
111 112 43 44
VDD VDD vss vss
76 14 TRy MEM A VEE L 113 = SO* 114 MEM A CS L<0> Ty 4 7 76 19CBY MEM A DQS N<2> 45 DQs2* DV 46 NMEM A DMVk2> am e 7
%oy MEM A CAS L 115 cAst ooTo 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 14 76
7 10 oy VEM A A<13> 119 AL3 ooT1 120 MEM A_QDT<1>  rqasve 76 1u¢my VEM A DQ<23> 51 DQL8 D3 52 MEM A_DQ<22> gy 1476
71 oy MEM A_CS_L<1> 121 s1* NCo | 122 7 ey VEM A DO<19> 53 DQLY vss 54
123 VDD VDD 124 S5 Vss D8 56 MEM A_DQ<29> gy 1476
125 | o TEST VREFCA~_| 126 7 ucay VMEM A DO<24> 57 DQR4 DQR9 58 VEM A DQ<28> 7
127 | 5 vss vss | 128 75 ey MEM A _DQ<30> 59 | 5 pes vss o | 60
7 1ugEy— VEM A_DQ<33> 129 DQB2 DQB6 130 MEM A DQ<36> gy 14 76 61 vss DQS3* 62 MEM A DQS N<3> gy 1476
7 10y VEM A _DO<32> ig; DG83 DQB7 12421 MEM A DQ<37> gy s 7o 7 10 oy VEM A_DMVK3> 22 DVB DQs3 2‘6‘ MEM A DQS P<3> g 14 7
vss vss vss vss
o ey MEM A_DQS_N<4> 135 | posar o | 136 MEM A DMVK4> e oo 0 1ecery MEM A_DQ<27> 67 | oeps baso., | 68 MEM A _DQ<26> gy i v
7 10y MEM A DQS P<4> 137 | J pgsa vss 138 7 ey VMEM A DO<25> 69 | J pe7 D@1, | 70 MEM A DQ<31> gy uae
139 Vss DQB8 140 MEM A_DQ<38> g 1476 71 Vss Vss 72
0 ey MEM A_DQ<34> 141 | J poga DGBo | 142 MEM A_DQ<39> s i vo REY
7 10y VEM A _DO<35> 143 DQB5 Vss 144
145 Vvss D44 146 NMEM A DQ<47> LB 14 76 516- 0196
7 ucamy MEM A DQ<44> 147 D40 D45 148 VEM A_DQ<40> 147
7 1B~ MEM A DQ<41> 149 | J pa1 vss o | 150
151 vss DQS5* 152 MEM A_DQS_N<5>gr 14 76
75 14 MEM A DMK5> 153 | 0 pve DQs5 | 154 MEM A _DQS_P<5> 1476 1 1
[ 155 1 D — —
vss vss 56
76 19 GBS I\/NEEm ﬁ DO<212§ i:; D42 D46 123 I\/NEEm ﬁ DO<jgz @ 1 7o
76 19 B DQ< 159 o oos3 D047 169 DQ< E e
vss vss
76 19 GBS I\/NEEm ﬁ DO<giz 122 D48 DGB2 12‘6‘ I\/NEEm ﬁ DO<ggz @ 1 7o
76 19 GBS DQ< 165 o ot DO53o 168 DQ< 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 pcss vss | 172
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s v o 63 28 26 7 s PP1V5_S3 1C3210 |1C3211 |1 C3212 |1 C3213 |1 C3214 |1C3215 |1C3216 |1 C3217 |1C3218 |1 C3219 (1 C3220 |1 C3221 |1(C3222 (1 C3223
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70 10 rmy_ VEM_B_CKE<0> Bl goker T okETg | 74 MEM B CKE<1> (i 7 ey VEM B DQ<0> 515 0@ oo | 0 MEM B_DQ<5> o 7o
7510 voo Vo o |76 s ugery  MEM B_DQ<1> 7 CRITICAL \seo ] ®
710 ne A5G| 78 NC MEM B_A<15> e ) 9 [ vss DQso* |10 MEM B_DQS_N<O> gy 11 16
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> 81 © GA3 © 82 13 ss F-RT-BGA3 SSO 14
o VDD F-RT- B VDD Vs VSS o
76 14 Ty MEM B_A<12> 8 | maBe Ea Al 8 MEM B _A<11> w7 76 1uqgy VEM B DO<2> 15 | 5 o 8 Do 16 MEM B_DQ<6> @ 1 7
7 1 oy MEM B_A<9> :i o A9 éb ATG :Z MEM B A<7> am 7 gy VEM B_DO<3> i; DB é % DQ7 ;g MEM B_DQ<7> G
o VDD VDD vss Vss
76 14 oy MEM B_A<8> 89 | s nl Ao |20 MEM B_A<6> T e 7o 7 1ucgy MEM B_DQ<28> 21 DB o 2 D2 | 22 MEM B_DQ<29> gy 7
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117 118 49 50 MEM B_DQ<14>
o VDD VDD VSS DQR2 > 14 78
710 oy VMEM B_A<13> 119 | 5 13 ooT1o | 120 MEM B ODT<1> e 76 1u¢gy VEM B DO<15> 51| 5 pqis D@3 | 52 MEM B_DQ<11> gy a7
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7 1@y MEM B _DQ<56> 181 | 5 Dos6 DQB1g | 182 MEM B DQ<61> g s 7o 1 C3236
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DDR3 RESET Support

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

R3309
o o> MCP_MEM RESET L 2 1

MEM RESET_L [ 26 27

68 63 27 26 7 6 _PPLVS_S3

OSSR

SOT- 363
R3305*
oloa——8 |« 10055“
1971 i
202,
MEM RESET RC L w |0 O~ NMEM RESET

PP3V3_S5

6.7 17 19 21 22 24_32 35 36 42

k] | o

5%

RS T2 160
2 CERM
402, 402

O
(i

-

I

82762"65 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.
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ST_VER 1
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ClaryLs

1YY Lz USB_CAVERA N
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SSMBNL5FEAPE 0. 1yF o - = .
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Valrhaes sy o 2omm 17w MG TAdES Su 0 2o
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PP1VO5_ENET 671722 32
(221mA typ - 1000base-T)
( 7mA typ - Energy Detect)
C37101: C3711¢: 1| WF: Marvel | nunbers, update for Realtek
T
2 2
w2 221770 PP3V3_ENET 485 285 FERR- 120- OHM 1. 5A
(43mA typ - 1000base-T) o o J 0402-LF
(19nA typ - Energy Detect)
WE: Marvel | nunbers, update for Realtek 1 1 g317U(F)=0 1 82317U(F):1J1 g317U(F):2 = 2
Eg,';(')g“- b0 e (1 (1173 P1VO5_ENET_PHYAVDD
FERR- 120- OHM 1. 5A —F 55 % g5 ? 55 M MRS WBHHES S 1
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402 402 If internal swi tcher is used, nust place 1x 22uF &
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pein=dmmcsi iy~ N LT o 3rg ore 4. 25 47K 4 2;05 NC RTL8211 REGOUT 0
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R371209 \E/ ¥"§J \g/ P \g/ \g/ M:Ao'\évz 2402L¥v M:Abgvz of U3700, and 1x 22uF & 1x 0. 1uF caps wi thin 5nm of inductor.
Alias to =PP3V3_ENET_PHY for internal sw tcher. M:lg Z 3 g * 3 Z If internal switcher is not used, VDDREG and REGOUT can fl oat.
Alias to G\D for external 1.05V supply. b 22 U3700
m—GND >3 _|enswreG RTL8211CLGR REcouT| 48
TQFP
R3796 oM T
22 19 o 7 22 2 ENET K125M K 17 79
79 17 oy ENET_CLK125M TXCLK AV N A ——— ENET_CLK125M TXCLK_R = TxC CRI TI CAL RX - ENET_CLK125M RXCLK_R R3790 1 T/ TEW - L—402 CLK125M RXCLK o,
PLACEMENT_NOTE=PI ace R3796 ¢l ose to U400,pin D24 oy er Ty 23 oo ol 14 o | ENET RXD R<0> R3791 22 1 2 ENET_RXD<0> 17 79
o > Ol 0] RXD[ 0] - % 17 I6W MF-LF 402 oD
7 17 [y ENET_TXD<1> 24 ITxD 1] RXD{ 1]/ TXDLY| 16 0 ] ENET_RXD R<1> 3792 22 1 2 50" 7 ENET_RXD<1> oo 7 7
e v oy ENET_TXD<2> 4 ;5 X0 2] RGM /M| sriiz] Mo 1; B o] ENET RXD R<2> \5;82 gg 1 2 :ﬂ/z i; ﬁw N"’FFtE 222 ENET_RXD<2> oo 17 7
o 1 [y ENET_TXD<3> 25 lxor3) RXD[ 3] / ANL g | ENET_RXD R<3> 3 1 2 ENET_RXD<3> oo 17 7
75 7 oy ENET_TX_CTRL o 27 JxcrL RCTL 13 ENET_RXCTL_R R3795 22 2 w0 ENET_RX_CTRL @D 7
9 17 ENET_MDC 39 Imc M0 L o ENET_MDI _P<0> 33 79
[ — -—> <ED
19 1oy ENET_MDI O 51 oo NANAGENENT MO -[0]] 2 e o ENET_MDI_N<O> gy oo
M 1LY o o ENET_MDI _P<1> gy
5
7 17 oy ENET_RESET L 29 |pHyRsTE RESET | vEDI A DEPENDENT MDI - [ 1] ENET_MDI_N<1> a5
N2 |8 ENET_MDI_P<2> g s
W2 0 e ENET_MDI _N<2> g oaro
RTL8211_RSET >0 eT REFERENCE Vo3| Mo ENET_MDI_P<3> o uun
R3730! Mo -3 12 o o ENET_MDI_N<3> s
2. 495 .« RTL8211 CLK125 - 32 |oki2s
el aLax LEDo/ PHYADD| 34 o o RTL8211_PHYADO
402, 79 3 TNy RTL8211 CLK25M CKXTAL1 > 42 |okxTALL LED LED1/ PHYAD1| 35 o o RTL8211 PHYAD1
TP _RTL8211 CKXTAL2 - 43 |okxTAL2 LED2/ RXDLY|_38 o o RTL8211 RXDLY
= — G NO_STUFF
NENN C3790 : R3755'| R3756' |'R3757
s | 7K 4. 7K 4. 7K
QIB|S 10%’; o e !
50 1 L L
| cﬁﬁg";ﬁ 40%2 %4522 2402L¥V
E Reserved for EM | )
per Real Tek request.
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W_LAN Enabl e Generati 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

N

2 20 [y AP PWR EN

?8
SSMBN15FEAI
SOT!

B

=)
W

<

v [§]o

a1 40 35 20 [Ty SMC_ADAPTER EN

o7 0 55 20 o [Ty PM SLP_S3_L

3.3V ENET FET

@2.5V Vgs: CRI TI CAL
Rds(on) = 90nChm nax '\93810
I (max) = 1.7A (850 R4A101P
SOT- 23- HF
3592 20 24 22 21 10 37 7 o _PP3V3_S5 PP3V3_ENET
82 71 69 63 67 66 62 52 42 36 — 25WD3 =
Cc3811 ==
R3800* B T
10K —— Qs 033UF
LB 2 488 :
b, R3810 | ‘% A
P3V3ENET_EN L 1100K; P3V3ENET_SS A
5%
18w 19%
801 |2 05" G
sswsmgsg%lggj )
—
5 G% S
w220 PM SLP_RMGT L
MOBI LE: =
Recommend al i asing PM SLP_RMGT_L and
=P3V3ENET_EN. Nets separated on
ARB for alternate power options.
o 222175 _PP1VO5_S5
1.8V Vgs
C38401
0. Z b —— CRI Tl CAL
2
35,32 20 24 22 21 30377 5 _PP3V3_S5 R3840 363 Q3840
82 71 69 68 67 66 62 52 42 36 1 2 PlVOSENEr SS 1 SI ZglzBDs
saorz3
5%
e 841 b5
1 402
Rg’g%%( sswlegEAPE PP1VO5_ENET sTwan
1%% SOrse3
M:thzz
R3841 2|67 s]; 1G3841
PLVOSENET_EN L 119K > o
1% = 2 g’\"
WL -
? 41 b3 202 P1VOSENET_EN L_RC
SSVBN15FEAPE
3 | Ky
s
N
5[G7" stz
w2208 PM SLP_RMGT L

Desi gns nust ensure PHY

7 1 oy MCP_CLK25M BUFO_R 1 2

Non- ARB:

Recommend al i asing PM SLP_RMGT_L and

=P1VO5ENET_EN. Nets separated on
ARB for alternate power options.

RTL8211 25MHz O ock

is powered whenever RMGT rails are,

R3895
22

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

RTL8211 CLK25M CKXTALL g, o 70

PLACEMENT_NOTE=Pl ace cl ose to U1400

67 17 22 31
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Power aliases required by this page:
( NONE)
Signal aliases required by this page:
( NONE)
BOM options provided by this page:
( NONE)
Pl ace one of 0.1uf cap close to each centertap pin of transforner

ENET_MDI _P<0>
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1
CRI Tl CAL

1

NI s

i
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ENET_MDI _Nx<O>
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sl 10 ENET_CTAPQ

&
B )
-E§—|
w
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TLA-6T213H
4 9 ENET_CTAP1 {104
g — I -
7 1By ENET_MDI _Nx1> 5 [ % 8., ENETCONN N<1> ;
7 @D ENET_MDI _P<1> 6 7., ENETCONN P<1> 3
_MDI _ < 415
CRI Tl CAL g
7
s ENET_MDI _Ng2> | T3§P1 12 ENETCONN N<2> 8
wucas ENET_MDI _P<2> 2 Fj E L@J .11 ENETCONN P<2> -
i 10 ENET_CTAP2
TLA- 6T213HF 514-0636
al - — 19 ENET CTAP3
7 @D ENET_MDI _Nx3> 5 [ Svey] 8., ENETCONN_ N<3>
7 @D ENET_MDI _Px3> 6 7., ENETCONN _P<3>
L <= |
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mrrored on on03| te R390] R39 :El?l 902R3903
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1 1
WERES RS T Eew S pEew 908
I |CRITICAL Cﬁ[fi*ff”cﬁfh BGAL***‘ 2
| 1391 0 o Bé | o
| f— = = 5 I CERA
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I 1CRI TI 1CRI TI t CIZRI TI 1CRI TllqAL )
; ga ga (oA Gl
; 2 5, My 2 S5k 2 5,
|
} ‘
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C41201
10F
% —— 0% —— T

b 2 Grpel  fgye

C41211 C41221
10 L 7 g

04123Lc4124i
RB/IT RB/IT

PP3V3_FW 7 34 35 36

114 mMA FireWre PHY DDA 1 2
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON PP%Y&;@\%&V\P;YWV m‘
11450566 | 1 s, Ssamcrnn 19 1 16w 0402 R4100 ORI TI CAL 41302 Ca131:| 4132 A
lléz%:: 1UE ——
2 2 2
ey By &oaﬂ
oM T
R40120 © 120 OHﬁJClgA EM = 120 OHﬁ]f)sgA EM
PP1VO5_FW A~ 2 PP1VO FW R - . - a - . "
135 mA b VNS WBHES:Z Wi LYY Y L2 PPIVO FW FWPHY AVDD } & Wn BOle S91Des L@rE ROE SSuhes A by (YT L2
465!/ ACESL OV 0402- LF M RHnEoEW BIFES: 2 W oEW BIFES: 2 W 0402- LF
VOLTAGEST. O C4 1C4111 C41351 (341361 VOLTAGE3
TUF TUE -
ThE Tk b
M 8505" 850
110 mA Digital Core 0 M VReg PWR
1C4100J;C4101 103102 1C4103LC4104LC4105 103106 0(4)1114F1:i 103':140
2 %éw T, 8%y T, éxl %ﬁ/ %ﬁ/ T, %R i 5 5%y
5 M M a6y M
PEACEVENT-NGTESR| ag8 &179 ¢l gse 18 Ut468
N| ™ o o~ — N o~ — o~ o o~
<|3| 5| 3| & 9|0|5|2[2| o|g|E|B|5|2|2|e| (8|88 4T a3 ¢ [2 PCOE FWRD C N i
0. 1UF! [ 10% 16v xsrR 402
S Vos3_ - VB0 SVPTTVR2E T VREG PWR 2 POEFWRD CP mun
NC<BL3 |ATBUSB CRIOT\'/: CAL PO E RXDONL N8| o - PCI E_ FW R2D_N 0. 1UFI | 10% 16v xsR 402
Al3 |ATBUSH w4100 PCIE_RXDOP| N7 o 77 PCE FWR2D P
NCx ALL |ATBUSN PCIE_TXDON N6 _o 7 PG E FWD2R C N 12 PCl E FWD2R N o 6 7
FWPHY_DS0 F12 | PD pci E_TxooPL N6 g » PCIE_FWD2R C P 0. 1UFI[ 10% 16v xsrR 402
» - EAER- 220 —F12.0%0 (1 PD) 1|2 PCIE FWD2R P o 16 7
g FWPHY DS2 > E13 ot (1 PD) REFCLKN_N9 o PCl E CLK100M FW N amy s 0. 1UF! [ 10% 16v xsR 402
* D> - ps2 (1 PD) POl EXPRESS PHY REFCLKP N0 o PCIE CLKIOOM FWP e PEACEVENT-NGFESRI ag8 &4178 ¢l 8s8 18 Y1188
80 3 NC FW_TPAN B8 |TPAON
A8
"I PWPORTL TPAN o renor NT21 (1P Tod o TP FYB43 ToK
a0 a FW PORT1_TPA P A5 |TPA1P TEST CONTROLLER NT-20 (1 PU) TOI - V643 PP3V3_FW 7 34 35 3
(IPU)Tod M TP_FW43_TDO
. NC _FW2_TPAN B3 |TpA2N 8 (IPUT™™ M o TP _FW43_TMS
a NC_FVe_TPAP A3 |ITPA2P 1394 PHY - FW643_LDO
80 36 NC FW_TPBN B9 |TPBON NT- 19 (I PU) TRsT*,NL o FW643 TRST L R4165! 1R4166
NC_FVO_TPBP A9 |rpeop 10K 10K
w0 o FW PORT1_TPB_N B6 |[TPBIN ) M:.lg }5’ E/E/l oW
FU/PCRT1_TPE P 26 frpeae NT-10 (1PD) “wakerh2 o FW643_WAKE_L — V22| 1292
PPVP_FW CPS : NG EV® TPBP v TPBEN FIXVEI!! - TYPO IN SYMBOL REGCTL \REGCLT| D13 o  FWs43 REGCTL
BB R TPE2P POVER MANAGENENT VAUX_DETECT| EL o FW643_VAUX_DETECT
R4160 3 NC FW)_TPBI AS B7 ITPBI ASO NT-12 (1 PD) _— VAUX_Di SABLE| D2 _» TP _FW543 VAUX ENABLE
200K s 38 FW P1_TPBI AS G3 |tpBI ASL NT-13_— (OD) ckreqy L2 FW CLKREQ PHY L o 5 RA164 NOTE: FWPME L and FWCLKREQ L are
M:_lg'\é\l} w@> NG FW2_TPBIAS o o A2 ITpeiAs2 ?9, isolated for systems that use
402, FW643 RO B11 |ro Q’E;E\'év 1394B physi cal plug detect.
2 .
FW5643_TPCPS _» B0 ITPCPS NT-16 (IPD) sCFak @ o TP FW643 SCl FCLK W TH PLUG DETECT:
NT-14 (1 PD a TP FW43 SCl FDAI N - Gate CLKREQ# based on PHY power
TP_FWB43_NAND TREE _ ,  KI |yanp TRee NT- OUT saF -14 (1PD) saFoa - - TP (or NO) PME#
R4150 V643 REXT e NT-17 sofFpour| HL TP _FW543_SCl FDOUT
EW CLK24P576M X0 1 212 5 FW CLK24P576M X0 R o 713 o NOTE: NT-xx notes show NT-15 (IPD) sarvdF2 o TP FW43_SClFNC W THOUT PLUG DETECT: B ‘
CRI TI CAL 11°/g¥v FW CLK24P576M XI ; Gl13 |x; NT-9 NAND tree order. - Alias both signals to drop = prefix
~Y4150 o5 M3
NC== 24 5TeNE o2 R4161' ['R4170 e AT K ) SER AL EEPROV NT-7 so M2, . FW643 SO
NCx == “sws72x2. 5t 2 794K 1971 —> SMm ( ) NT- 6 spa M1 TP_FWs43_SDA
- 1 TP_FW43_MODE_A & 92 looE A (IPD) NT-1 -
LY e TP_FWs43_CE —»_L13]ce (1 PD)
4 2402 TP_FWs43_FW520_L _» PL2yFwe20* (| PU) M SCELLANEQUS
\ TP_FW643_JAS| _EN o Dllasi_en(1PD) NT-11
TP_FW643_AVREG <« AL0 |AVREG CHI P RESET NT-5 PERST*L,M o FW RESET L am s
E TP_FW543_VBUF H13 |vBUF
FW643_PU RST L _» K13Jrwreser (I PU) NT-8 'R4163
TP_FW643_OCRIO_CTL o 312 |ocR CTL_Vio 10K
R4}7%2K 1 0413%% NCx 313 |ocr et _viz (Reser ved) 2%%5}9’
M:lg 0“5, VREG VSS
20 2 gFRvGR 8 T2 L)E 2 3)8 | 8|3 T 2[3[33]2 2| 2% 22|53 3 L
w — - — X - -
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Page Notes

Power aliases required by this page:
- =PPBUS_S5_FWPWRSW (system supply for bus power)
- =PP3V3_FW LATEVG_ACTI VE

- =PPVP_FW SUMNCDE (power passthru summation node)

Signal aliases required by this page
(NONE)

BRBNG S8BT, PP3V3 SO

3.3V FWFET

@2.5V Vgs: CRI Tl CAL
Rds(on) = 90mGChm nax ’\91291
I (max) = 1.7A (850) RA101P

53745747 46 45 43 41 37

BOM options provided by this page:

SOT- 23- HF

PP3V3_FW 7 34 35 36
R4290"
10K

K

sy

402,

BURBNG R ;75 PP3V3_S0

53748747 45 45 43 41'37

as 2a - PPLIVO5_FW

g
CB APPLE | NC. T | o -

04218 1
wss s PPIVFW 4290 i
SSVBN15FEAPE &
SOT563 40
FW PLUG DET L, 4
RA20L 1Y f F -
FW PWR EN
1/ 180 CIATY % 1 D> 264
“/'5155 Yoo+ K ssrszl(b}FlEApE P1VO_RESET_GATE
’ : I TI L SOT563 RA283
38}27%\ 1. 05V FW FET FW CLKREQ L w0 L IOR . POE RESET L e
. 05 — -L-am
DVB53DOUV 5/G 116w —
SOT- 563 1
4 210 17 g 131z 00,07 ¢ PPIVOS 04810296 ols CRI TI CAL |6 Vios"
1
0.7 L SSI\/BNl%tETASP o ° Q425ggouv
R4297 28y 3 CRITICAL ) ] | DvBs:
PP3V3_FW 1220K, 2l |
= w3307 — " { FW RESET_L s
5% (%4 2[6 7 sly oD
oo P1VO5FW SS __ 1 2312BDS
S
e e o7 o6 293 | bj¢ FW PWR_EN 1
ue FVE43 WAKE L S BB  PPIV3 S5 SSMBNL @gélga % 10 PP1VO05_FW PGOOD/ FW RESET_L
R4295! | PP1VO5_FW
10K = C
. leg\é/\? 2|67 ST NOSTUFF 55 2 FW CLKREQ PHY L # FW CLKREQ PHY_ L
402, R4296 = B FireWre Port Power Switch
100 68UF
P1VO5 FWEN L 1 2 = £§£
1 51“@ T P1VO5_FWEN L RCT
= (5}1293 D3 202
SSVBNL FEAPj
SOr563
5[G” stz
2 1» FW PWR_EN
= CRI TI CAL
260 CRI Tl CAL CRI TI.CAL
I\%ls94o7 F4260
Sl - HF 1. 1A- 24V D4260
PPB H 3 8 PPBUS FW FWPWRSW F 1 PPBUS FW FWPVWRSW D 1 NJ2  PPVP_FW 73
73 64 63 62 60 59 45 44 7 & US_G3 < 7 NRENE-W BTHEQ: B — N-RE BTEES 3™,
{ 2 ﬂ 6 VTR Y 8V M N SMDCII0H24  VOLTAGERTS BV - CRS08- 1. 5A- 30V
1R4260 1 1 5
LEY 40K Cg2eR _—
DVB54D0WV 16 &Y P
. - 2402 402
Lat e- VG Event Det ecti on EWPWR EN L DIV PP3V3_S0 %g7232227:3“??“2’?%22’:: -
< (W 8’ Q| ™
R41%+§5 1R4261 B
2 1 LATEVG FAULT_EVENT_PNP 330K PP1VO5 SO R4274
l}ﬁ'lz'kézg 2% o |m o ~ %}E\é’ 211917 1513 12 11 10.9,7 8, 1000K
LATEVG RETRY RC s Vios”  LATEVG FAULT_EVENT TTT 2402 z 2k
FWPVWR EN L 2
© (O 0| = 1 1 1
NOSTURF ° l RF275 B0 Rzt FW PLUG DET L
C4263 1, .o % 2 % o WL Bl - o
1 - ssVBNISEEAPE | 4261 |00 iow iw iow
87, E SSMBNLSEEARE || 2402 2402 2402 3 CRI TI CAL
402-1 275
% a FW PWR_EN L PUIBEEEH RROR FW PLUG DET s~ 813853DOU\/
= 2|67 ST 56%54 Bscr-sss
o SMC_ADAPTER_EN RIS *SBHYVA rcazr0 4
PM SLP S3 L BC847CDXV6TXG Q 5 2 V BU847CDXV6TXG 9, 1UF |
—_ 7 erjee sz o D SoTSe3 \ 4V g/ SOTS63 2 1
52 42 Js JS PP3V3 85 4 1 402
&8 & & pp2va FW LATEVG Enabl es port power when machi ne
is running or on AC FW P1_TPBI AS_R FWDET_EM T
1 1 1C4210
RAZLY 55‘,(212 “iE 'RA272 'RA273
B % %}E\g 2 ogM 1 CRI TI CAL |6 °1 %
abb, [, %2 . w210 = 5 | Q4275 W i K i
FW ATEGV_3V_REF 4 LMC7211 = [ DVB53DOUV
VAN SM HF ATEVG EVENT w10 > FW PUR_EN 2le ‘ [ SOT- 563 FireWre Port Power
P2V4 EW.ATEVG RC 3 v i SYNC_MASTER=K19_M.B SYNC_DATE=03/ 18/ 2009 A
5 NOTI CE OF PROPRI ETARY PROPERTY
1 S
04211 1 R4213 1 THE | NFORVATI ON CONTA! I\ED HEREI N | S THE PROPRI ETARY
100pE —— < 89. 6K L 1 = RROPERTY OF APPLE GVPUTER | NC. THE PGSSESSOR
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Page Not es

Power aliases required by this page:
- =PPVP_FW PORT1

- =PP3V3_FW LATEVG

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

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

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

BOM options provided by this page:
( NONE)

NOTE:

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

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

Term nati on

Pl ace close to FireWre PHY

wa FWP1_TPBIAS T
T ] Fwspec calls out 0.33uF

1 04360
33UF

pg;M

SI G\u\ SNEDEL=EMPTY

1R4360 ER43611
1A7
W?év

%ISEV

PHYs require 1uF even though

80 36

80 36

80 36

80 36

34

34

34

34

FW PORT1_TPA

FW PORT1_TPA N

FW PO?Tl TPA P .
BASESTRUE

FW PORT1_TPB_P

FW PO?T 1_TPA N .,
VARE_BASESTRUE

FW PORT1_TPB N

FW PORT1 _TPB P .,
VARE_BASESTRUE —

SI GNAL_MODEL=ENVPTY

lﬁiﬁé‘ﬁﬁ Eﬁdsesl

?sé‘ilﬁw M:}%}“Z@
2402 402,

FW PORT1_TPB_C

1
1 CA364 RA364

FW PORT1 _TPB N ,,
VARE_BASESTRUE

2 35 3a 7+ _PP3V3_FW
R43821 R43801
thz thz
. . - 36 la FVWPHY DSO — FWPHY_DSO 34 36
MAKE BASE=TRUE — — —
FireWre PHY Config Straps P evewvosz -
Configures PHY for: s s FWPHY DS1 — FWPHY_DS1 a0
- 1-port Portable Power C ass (0) VAKE_BASESTRUE
1
- Port "1" Bilingual (1394B) R43180::|§
pYET W
b5,
6 3a _NC FW)_TPBI AS — NC FW)_TPBI ASyvaKE BASE=TRUE 34 36
6 3a _NC FW2_TPBI AS — NC FW2_TPBI ASyaKE BASE=TRUE a4 3
a0 36 2« _NC_FWD_TPAN — NC _FW)_TPAN VAKE BASE=TRUE 34 36 80
a0 36 2« _NC_FWD_TPAP — NC FW)_TPAP MaKE_BASE=TRUE 34 36 80
36 3a _NC FW2_TPAN — NC FW2_TPAN MAKE_BASE=TRUE 34 36
36 3a _NC FW2_TPAP E NC _FW2_TPAP yake BASE=TRUE 34 36
20 36 3a _NC_FW)_TPBN — NC FW)_TPBN MAKE_BASE=TRUE 34 36 80
wassu NC FW)_TPBP  — NC_FW)_TPBP waKE_BASE=TRUE 34 36 80
e NC_FW2_TPBN  — NC _FW2_TPBN yake BASE=TRUE 24 36
36 3a _NC FW2_TPBP E NC FW2_TPBP ypke BASE=TRUE 34 36
N
==
B
2e%
Cabl e Power
s 37 PPVP_FW 0[O . PPVP_FW CPS e masesTRiE - PPVP_FW CPS 2t 36 CRI TI CAL
lél M N_LINE WDTH=0. 4 nm 1.4310
R4A311* To gyree. 2 mn 36 3 7 PPVP_FW FERR- 250- OHM Note: Trace PPVP_FW PORT1 nust handle up to 5A
. 1 2 __PPVP_FW PORT1_F
‘1;{:71%\% b " Snapback" & "Late VG' Protection ’ M = B
ab5 w2 PP2VA_FW LATEVG CRI TI CAL 1 0431 VoL TAGES33Y
\ DP4310 — (%) O1U
CPS EN L_DIV BAVOODW X- G 2 9%
L C4311 1 SSOT'363 402
R4312* 0. 01%‘”; s i
3 =
331%2 CRITI CAL %gz 2—( PORT 1
wELEE 4310 4 Bl LI NGUAL
2 CPS EN L BAV99DW X- G
43101 Sof-ses
0. 01uF L
36 80 L SZ)Z 6 CRI TI CAL
o Q4300 2 T 1 1B4852
F- RT- TH
* % s 01 __PP3V3_FW 2 BSS8402DW 50 3 . FW PORT1_TPB_N 1] _Tee ?r;g?( R[]
6 80 (SYM VERD) (FW PORT1_BREF) 9 pe<r> | OUTPUT
s0 36 3a FW PORT1 _TPB P 2 TPB+ %ﬁé‘i
8 T
NCL;@“SCJNC
= (GND_FW PORT1_VG) 6 VR
s0 36 3a FW PORT1 _TPA N 3 TPA- éa@ “
FW PORT1_AREF 5 < | NPUT
FW PORT1_TPA_P [ a ] om g
o0 %6 3 CRI-TI CAL ‘ w0
DP4311 . 10
BA\S/gTQ?I%\éV X-G 11
5D CRI Tl CAL C43191 12 ©|cumssis
. DP4311 0. 1%'35 s 1z °| °®°
a == 0
4312 i BAYSIRY X & ok 2
. 1 €L
109 q ) =
Zfogz lRl\4/|.319 AREF needs to be isolated fromall
s %16}9/ local grounds per 1394b spec 514S0605
240_2L When a bilingual device is connected to a
beta-only device, there is no DC path

Lat e- VG Protecti on

35 32 28 24 22 21 10 17 7 ¢ PP3V3_S5

82°71 65 65 67 66 62 52 42

R4390

. 332,

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

ESD and late-VG rail

CRI Tl CAL R

D4390 for snap-back diodes
Common to all ports)

MVBZ5227BLT1H

SOor23

PLACEMENT_NOTE=Pl 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

FireWre Ports

SYNC_MASTER=K19_M.B

SYNC_DATE=02/ 05/ 2009

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERT’ APPLE COVPUTER, | NC. THE POSSESSOR
AGREES TO THE FOLLOW NG

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

SI ZE DRAW NG NUMBER REV.
D 051- 7903 A
@ APPLE | NC. T — =
NONE 36 83

| 2

1




CRI TI CAL
4590
TPCP8102
53 5145 41 30 38 37 2.0 7 s PPEV_S3 IS s E—IfIVNESV\oI‘DO]Tl-Eg_P?nm
° L Md}l;kag:(gw DTH=0. 4mm D
B =
NOTE: 3.3V nust be SO if 5V is S3 or S5 to RAo96 1 CA595 ro—
ensure the drive is unpowered in S3/S5. 3 ?8:};68”: T
BRBEBE D] PPIVE SO VRS, RA595 T & 4596
* - oop PR EN Lssv. L 1400K; | oop Pwr ss L1 4
i 15y XMR0
o %F%M 1 2 I SNS_ODD P o st 52
XWI503
SM[g
5 - XWL505 I
SSNBngéEAP SM
1 2 | SNS N
obD oo 5t 0
20 oy ODD_PWR EN L
516 PP5V SW DD
'NE_ W DTH=0. 6nm
EECW DTH=0. 4mm
90F&—|"<P?OQ)NA PLACEMENT_NOTE=PLACE C4520 CLOSE TO MCP79
CRI T| Pv%nl‘s PLACEMENT_NOTE=PLACE C4521 NEXT TO C4520
T YYL4 . SATA ODD R2D UE P 124521 SATA QDD _R2D _C P (s
0. 01UF || 10%16Vv CERM 402
J4500 2 (Y (Y\1.SATA COD ReD E_N 1|2 CA520 SATA_ QDD R2D_C Ny s+
CRI Tl CAL 54727 Q164 0. 01UF || 10%16V CERM 402
i o 2 PLACEMENT_NOTE=Pl ace FL4520 cl ose to J4500
L 3| 5 o le <= SATA_ODD_R2D_P
1271 59 59 57 98 $% 3% 57, PP3V3_ S0 — 5 o8 < s SATA ODD R2D N
25 N g 5 . - o Rel I
o
9 ol > SATA OOD D2R C N
R4590* 11 o2 _» SATA ODD D2R C P PLACEMENT_NOTE=PLACE C4526 CLOSE TO J4500 90-F&—|4l\'/§?0%l\/A
33K 13 5 o2 PLACEMENT_NOTE=PLACE C4525 NEXT TO C4526 DLP11S
LY Blo o CA5261 (|2 .. SATA_ ODD D2R UF N 4 (Y Y 9RUH ALsaTA 0DD D2R N oy 10 7
422 i 0. 01UF |l 10%16V CERM 402 -
51650616 - CA45251 |12 ., SATA ODD D2R UF P LYY Y L2 SATA CDD D2R P iy uo s
s @ SMC_CODD DETECT 0. 01UF || 10%16V CERM 402
) ) PLACEMENT_NOTE=P| ace FL4525 close to J4500
I ndi cates di sc presence
14501 Ji045 2
FERLR-4252%2 " = Qs A UF st UF PLACENENT_NOTE=PLACE CAS01 CLOSE TO J4501 SATA HDD PO r t
2 M CRI Tl CAL M PLACEMENT_NOTE=PLACE C4502 CLOSE TO J4501
o0 67 66 22 1511 10 7 g _PPIVE_SO . 1 PP1V5 SO HDD_FLT M RV BFEE: § L4500 XWL
82 = 1A . 6nm
1C4503 o0 I\FNIECE‘W BFHES: 5 VQTAG%ESW . FERR: 70- OHiM 4A S&OO
%;F « PP5V_SO_HDD FLT LYY Y L2 PPSV_SO HDD R __ 1582 . PP5V_S0 ¢ 742 47 49 61 6 sso7 a8
ogl 0603 | - : o
2 M PLACEMENT_NOTE=PLACE L4500 CLOSE TO J4501 E:z %5 = PLACEVENT_NOTE=Pl ace CA510 close to MCP79 |
! _ XWA50 1 ~ XWA502
—A|7PLACENENT7N0TE=PLACE C4503 CLGSE TO J4501 90 %MP}F}‘S MA PLACEMENT_NOTE=PI ace C4511 next to 4510 M M
= ¢ SATA HDD R2D P 3 (Y Y Y L4 < SATA HDD R2D UF_P C45101 SATA_HDD_R2D_C P (750 77 -
. SATA HDD R2D N _ 0.01UF !l 10%16V CERM 402 - | SNS HDD P
2 L oz SATA_HDD R2D UF_N C45111 2 SATA HDD_R2D_C Ny | SNS HDD N oD
0. 01UF | \ 10%16V CERM 402 oo st s
] PLACEMENT_NOTE=P| ace FL4501 close to J4501 I:
- o - 1o SATA_HDD 2R C N 90- &' R)?g:\’éAL
- e s SATA HDD D2R C P C4515: (|2 SATA HDD D2R UF N 4 3
> 17 16 —> 82 | SATA HDD D2R N 19
+ 6 0. 01UF || 10%16V CERM 402 [— o # SATA Connectors
o1 45 40 25 [y SMBUS_SMC_MGMT_SCL = = C4516 1 H 5 + SATA HDD D2R UF P 1YY 2 SATA HDD D2R P o SYNC_MASTER=K19_M.B SYNC_DATE=03/ 23/ 2009 A
81 43 40 25 DA i 10%16V CERM 402 o
O SMBUS_SMC_MGMI_S s * 0.01UF PLACEMENT_NOTE=PLACE FL4502 CLOSE TO J4501 NOTI CE OF PROPRI ETARY PROPERTY
o PLACEMENT_NOTE=Pl ace C4515 next to CA4516 THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
R4532 6 IR RX OUT R4531 PLACEMENT_NOTE=Pl ace C4516 cl ose to J4501 AGREES Yo THE FOLLOARG T NG THE POSSESSCR
5351 40 41 30 38 37 205 1 o PPBV_S3 2 201 s PP5V_S3_IR R ; . SYS_LED_ANODE, R 2 1 SYS_LED ANCDE ., || TO MAINTAIN THE DOCUNENT | N CONFI DENCE
402 Voo 17 16W T 302 o row I'l NOT TO REPRODUCE OR COPY | T
M- LF 1C4532 54 F‘%§ 24 14531 VELE 111 NOT TO REVEAL OR PUBLI SH | N WHOLE OR PART
0. 1UF = 0. 001UF
—F i‘s;zcgw 516S0687 ji i —F jsé:fM STZE | DRAW NG NUVBER REV.
402 402 D 051- 7903 A
I ds APPLE | NC. e = =
NONE 37 83




Port Power Switch Left USB Port A
CRI Tl CAL CEI4 T6I c():gL
TP%O%%%C FERR- 220- OHM 2. 5A
o2 53 51 49 41 39 97 20 5.7 3, PPSV_S3 2 OmSN, PP5V_S3 RTUSB A | LIM . 1LY PP5V_S3 RTUSB A F
vawn. PMSLP 52 L » o USB_EXTA_CC_L oo MOE#A KO BIFES: 378 05 i ce0s M NEREIGHBIHES: 378 m .
739\11 aut2 6 N ) NESSW'DF‘E-DLUSB B, ! LL M 1 [~ Sﬂgbg
1R4690 1 o USB_EXTB OC L i oc2r VN RECR- W BHHES: 378 m %T Cgﬁ’é@ . RTéL%E-Bw7-4
— B2 90 (] V'
?,éls}é’ USB_PWR_EN G\D_TPAD o= DL 1) :E)
2402 ‘ 1] 9 CRI TI CAL CRI TI CAL 2 USB2_EXTA MUXED (Y Y Y 3e USB2| LT1_N 1
CABI0 [+ CAGIT CA6951 |1C4696 CA617 1CA616 2
TouF L L UF 3 =
92 i G?Lé%;f ; ek ToUE 100UF 10 ﬁFrf 100UF . USB2_EXTA MUXED P 1 (Y Y 24, USB2| LT1 P 3
7} @w &5 %Sm GXSE{Z 2 écéy TANT By Y TANL 4
XRQ 68 CASE- B2- SM 6 CASE B2- SM d s 3 a
4 2 7
O O P!
— i 6|VBUS 2327 p! 8 ji
7 1%
514- 0606
D4600
RCLAMP0502
SLP1210N6 1
CRI TI CAL =
CEI4TI ](_:gl_ We can add protection to 5V if we want, but |eaving NC for now
FERR- 220- OHw 2 5A
PP5V S3 RTUSB B E Pl ace L4600 and L4605 at connector pin
0603 M NERERR-W BFES: 37EMm
1 04615 VOLTAGE=5V
D1uF
2 gM
TI CAL
USB/ SMC Debug Mux . S%QB%A
g F- RTé TH MD7- 4
SMC_DEBUG_YES Cgﬂ‘& L m
o020 € PP3VA2_GBH o GNAL_NEDEL-USE_ M 90- Qpi AT0MA 4
SMC_DEBUG_YES 1RA650 7 10cay USB_EXTB N 4 L3 |USB LT2 N 2
C4650 1 10K w| USB LT2_P 3
uéf;f d Fiow @ USB_EXTB_P Teaaanill :
ciogl 2 vee 402" 78 10
42 41 40 SMC RX L 4 5 e vel 1 ;]
janys O
a2 41 20 GOOT} SMC TX L 4M U4AB50 v-12 2833 8
PI 3USB102ZLE eveus 2 32 °
70 19y USB_EXTA P 7 |os TGN
70 10 USB EXTA N oo CRITICA 1%
8 Joer SeL| 10 USB_DEBUGPRT_EN L 0
G\D SEL=0 Choose SMC = RCLDA4’\./S(}5%2
p SEL=1 Choose USB B SLP1210N6
CRI Tl CAL Ext ernal USB Connectors
SMC DEBUG NO = = SYNC_MASTER=K19_M.B SYNC_DATE=02/ 05/ 2009
"R4651 NOTI CE OF PROPRI ETARY PROPERTY
1 2 L ef t USB PO r t B THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
%,  SMC_DEBUG_NO AGREES Yo THE FELLONNG v | N© THE POSSESSOR
N&E)%F R4652 I TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
1 0 2 Il NOT TO REPRODUCE OR COPY I T
50 Il NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
[V
4'0 SI ZE DRAW NG NUMBER REV.
D 051- 7903 A
<) APPLE | NC. T — =
NONE 38 83

2

1




| R SUPPORT

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

VT
B U4800
CY7O63%:(')V3- LQXC
79 1B USB IR P 12\p1. 0/ D+ Po.0["
° m@—DI—FFERENﬂTL;PN_FgUSBZZFR_BMPL D PO.18
— = — = IR VREF_FI U¥ER 2/ vReG INTO/ PO. 2[5
_16|p1. 3/ SSEL INT1/PO. 3[4
1 C4803 _171p1. 4/ scLK I NT2/ PO. 4[3__ R41§(90
TUR _18/p1. 5/ SMos Ti co/ PO. 5|2 IR RX_ QUT_RE 1 2 1R RX QUT e or
18% _191p1. 6/ SM SO Tiow/Po. 6L 5%
2 5554 4 R AL Voot
o] 1 C4804
1 _10| P/ N 33850633 /OOlUF
- _20] 8%
21|NC 2 M
22
23]
24 =
Bl THRY- vss

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

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

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

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

7 6 5 4 3 | 2 1




8

7

NOTE:

67 66 65 64 62

78 a2
78 a2
78 a2
78 a2

78 42

81 43 37

42 a1 40
42 a1 40

81 51 46

( DEBUG_SW 1)
( DEBUG_SW 2)

27 26

Unused pins have "SMC_Pxx"

nanes.

Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.
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VMAKE_BASE=TRUE —
s TP SMC CPU HI_ISENSE — TP_SMG CPU HI_ISENSE o«
NVAKE_BASE=TRUE —
mwo TP SMC_GPU 1V8_| SENSE — TP_SMG GPU 1V8_I SENSE o w0
E-BASESTRUE
w10 TP_SMC_GPU | SENSE __TP_SMC GPU | SENSE [
E_BASESTRUE —
w10 TP_SMC_GPU VSENSE _TP_SMC GPU VSENSE [
NVAKE_BASE=TRUE —
2 rmy SMC_| G THROTTLE_L — SMC | G THROTTLE L [ 20 0 4
w0 ey SMC_BVON_MUX_SEL — SMC BMON. MUX_SEL .2
MAKE BASE=TRUE ~ — 1D
o SMB INT L SVB_I NT_L
VAKE_BASE=TRUE
R5896
w oy SMC_MCP_SAFE_MODE 1 N 2 MCP_SPKR o =
Néo%l:
Unused Pi ns
o rmy TP_SMC_FAN 1_CTL _ TP _SMC FAN 1_CTL o n
— NMAKE_BASE=TRUE
w0 TP_SMC FAN 1_TACH _ TP_SMC FAN 1_TACH o « -
NVAKE_BASE=TRUE
w0 oy NG_SMC_FAN 2_CTL — NC SMC FAN 2_CTL
VAKE_BASE=TRUE NO_TEST=TRUE
w10 NC SMC_FAN 2 _TACH NC SMC_FAN 2_TACH [ « -
NVAKE_BASE=TRUE NO_TEST=TRUE —
w0 oy NG_SMC_FAN_3_CTL — NC SMC_FAN 3_CTL
VAKE_BASE=TRUE NO_TEST=TRUE
w10 NC SMC_FAN 3_TACH — NC SMC FAN 3_TACH [ « -
VAKE_BASESTRUE ~ NO_TESI=TRUE —
w oy TP_ALS_GAI N — TP ALS GAIN 00
— NMAKE_BASE=TRUE
w0 oy TP_ESTARLDQ _EN __ TP _ESTARLDO EN ., o
— NAKE_BASE=TRUE
« rmy_TP_SMC_EXCARD PVR EN TP SVC EXCARD PWR EN ..
NVAKE_BASE=TRUE
w0 > TP_SMC_RSTGATE L — TP _SMC RSTGATE L A&
VAKE_BASE=TRUE
o o> TP_SMC_P24 _ TP SMC P24 o n
— NMAKE_BASE=TRUE
o > TP_SMZ_P41 TP SMC P41 w0 a
— NMAKE_BASE=TRUE
o o> TP_SMC_PB3 TP SMC_PB3 w0 a
— NMAKE_BASE=TRUE
SMC Crystal Circuit
R5010 O30
0 _SMC_XTAL 102 SMC_XTAL_R 1i2
Nf: P 0
02 | TI CAL Eed
Yg)(())lo
553 2 o =
2
C5011
15pF
0 _SMC_EXTAL [ 1]z

SMC FSB to 3.3V Level

737, 0%,5,08,01.% 1 PP3V3_S0

55°45%47° 48"45%43%1 37%a8

Shifting

‘R5061
lOOK

1/ 16W
2402

CPU_PROCHOT_BUF

TO St
SNCPROCHOT33L@

b 1 B0O60
- DVB53DOWV
TO CPU R5062 2le ‘}4 SOT-563
75 61 13 CPU_PROCHOT_L 133K, opu ProcHOT L R 50 @060 [
g Y DVB53DOUV
178w SOT- 563 s
hob" 4
6/D 059 1
L NVBNL5FEAPE
SOrse3 l
1S g2 =
| SMC_PROCHOT am e
75 159 oo PM_THRMIRI P_L
3/ 059
L NMBN15FEAPE
SOrse3
Z1S " G5
1 SMC_THRMIRI P Ju—
SMC Pul | - ups
40424140 50 g0 1207 PP3VA2 G3H
0 _SMC_PAO R5091 100K 1 2
w0 _SMC_PAL R5092 100K 1 2 [5% 17I6WW-LF 402
w0 SMC_PH2 R5072 10K 1 2 5% ITIEWWF-LF402
5% 1/ 16W MF- LF 402
w410 _SMC_ONOFF_L R5070 10K 1 2
s a5 a0 _SMC_LI D R5071 100K 1 2 5% I I6WW-LF 402
42 40 38 _SMC_TX_L R5073 10K 1 2 5% I7I6WM-LF 402
42 a0 38 _SMC_RX_L R5074 100K 1 5 [5% 17 16W MF-LF 402
5% 17 1I6W MF- LF 402
22 20 _SMC_TMB R5077 10K 1 2
22 10 _SMC_TDO R5078 10K 1 2 5% ITI6WM-LF40Z
22 50 _SMC_TDI R5079 10K 1 2 [0% 17 I6WMF-LF 402
2 20 _SMC_TCK R5080 10K 1 5 5% 17 16W MF-LF 402
was SMC BIL_BUTTON L R5081 10K 1 2 [5% ITI6WWF-LF 402
60 50 1 10 _SMC_BC_ACOK R5087 470K 1 2 5% ITIGBWWF-LF 402
a0 SMB_INT L R5093 10K 1 2 [5% I7I6WWF-LF 402
0 _SMC_GFX_OVERTEMP_L R5094 10K 1 2 [5% I7I6W M-LF 402
© _SMC _EXCARD OC L R50905 10K 1 5 5% 17 16W MF-LF 402
5% 17 16W M- LF 402
SRR §) PP3VS_SO
w0 _SMC_PA5 R5089 10K 1 2
5% 17 16W M- LF 402
SMC Pul | - downs
w0 _SMC BS_ALRT_L R5076 100K 1 2
10 35 32 20 _SMC_ADAPTER_EN R5085 10K 1 2 5% ITIGWW-LF 402
 _SMC_CASE_OPEN R5086 10K 1 2 5% II6WW-LF 402
5% 17 16W M- LF 402
0 _SMC_EXCARD_CP R5088 10K 1 2
5% 17 16W M- LF 402
o armasz0s PMSLP S4 L R5090 100K 1 2
o7 a1 40 38 206 _PM SLP_S4 L 7 5% 1/ 16W MF- LF 402
SMC Support
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L PC+SPI

Connect or

CRI TI CAL
L
1
55909: 0374
M ST- SM
4342 a3 20 35,20 21 20 7 o PP3VA2_GBH 31 32
o 67 65 60 a0 47 37,3 5| PPEV_SO ‘
= 1o ol LPC CLK33M LPCPLUS (2 7
0 40 10cpry LPC_AD<0> 3l o4 LPC_AD<2> G 18 40 73
70 40 1 LPC_AD<1> 5 6 LPC_AD<3> 10 40 70
dacnl 2 %s acny
« . SPI_ALT_MOS| o9 ot SPI ROM USE_M.B o
 @on_SPI_ALT_M SO Pl EEEI D EP) SPI_ALT CLK -
70 40 10 [y LPC_FRANE_L o 13l 5 e SPI _ALT_CS_L am«
1010 qoom PM_CLKRUN L <] 15/ e LPC_SERI RQ s o B
10 . SMC_TMB | 175 o8 LPC_PWRDWN L G 20 40
2 [y DEBUG RESET_L DURETIF SMC_TDI oD © 4
1+ 50 o SMC_TDO | 2o ol SMC_TCK oo 0
w0 rm_ SMC_TRST_L ol 23 o2 SMC_RESET_L [ «© «
10 qoom_SMC_MDL <| 255 26 SMC_NM @ ©
o SMC_TX_L 27l o2 SMC_RX_L O 55 0 4
Al ternate SPI ROM Support =[5 ofe0 LECPLUS GPIO o -
4 33 O 34 |
15 42 a1 10 35,0 2120 7 o PP3VA2_GBH
R el s PEov3_S5 - LPCPLUS
o 1C5114 516S0573
R5190* g F =
10K LPCPLUS 2 B
RV o 402
VLR es
ab5, 1
7 12 20 [y SPL_CLK_R i — Lve W S SPLALT Ok o
76 42 20 [TRY MOS - U5110 ™ MOS| oo 42
PI 3USB102ZL E
TN i 7 SPI_CLK_MJX
R5191! : ~OLK D
10K CRITI cAL © SPI _VOSI_MUX o = 52
M:-lgr\év 10 |sEL CE* 1,8
402,
GND
[l
SEL HI GH OUTPUTS TO D (ON BOARD ROV .
SEL LOW QUTPUTS TO M ( FRANKCARD ROW) al
gl i —PP3VAR_G3H LPCPLUS
1C5124
b
LPCPLUS , 1Y
- ol SPI_ALT_M SO am =
R5140*
1005 70 42 20 om—SPl_M SO 1 v+ M| S~ Pul | -up on debug card
1At 70 20 > SPI _CSO_R L 2l 5120 ™4 SPI_ALT_CS L qym e
ab5 PI 3USB1027L E
TQFN b+l 7 SPI _M SO MUX 42 52
D1 am
CRI TI CAL
2220 — % 0 .
P SPI ROM USE_M.B — % SPLROM USE M B, 10lse IS el SPI_MB CS_L g
o R5144' |  PPSVS_S5 o/ prsopiosmiate it
20K ‘
LPCPLUS_NOT M:_l%\é\l}
R5146 €L 402,
M:Sl{g,\é\/ PLACEMENT_NOTE=PLACE NEXT TO U1400
205
LP
R
o 2 oy SPI_CLK_MUX 1 2 SPIl_OLK R (rmmam

o = o SPI_MOSI_MUX

Ny
bt SPRBTEF
0 2

SPI_MOSI R ryz0 42 70

1
5%
R8T A
2

SPI _M SO

52 42 rmy—SP1 M SO MUX

1
o

[OOTY 20 42 78

LPC+SPI Debug Connect or
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8 |

| 6

| 5 |

4 |

3 | 2 | 1

MCP79 SNMBUS

38,53,8,91 20 18 97 52 7 ?7.; PP3V3_S0

53745747 46 45 43 a1

MCP79
U1400
( MASTER)

27 26 29 12 SNBUS MCP O CLK

CONNECTI ONS

SMC " 0"

38,53,22 .81 %0 18 % 92 ?75 PP3V3_S0

53745747746 4543 4l

'‘R5201[ SO- DI MM " A"
59 J3100

%;E}é’ (Wite: OxAO Read: OxA1l)
2

SMBUS_MCP_0_CLK

E BASE=TRUI

43 26 20 12 SI\/BUS MCP O DATA
7 TRUE

12 20 26
27 43 78

SMBUS_MCP_0_DATA

& ~MAKE_BASE=

12 20 26
a5 78

SMC R5250!
U4900 4. 725

( MASTER) %15}24’
81 2

lR5251

SA)

5/525?‘”

SMBus Connecti ons

SMC "A" SMBus Connecti ons

NOTE: SMC RMT bus remmi ns powered and may be active in S3 state
68 50 a8 43 30 20 25 20 7 5 PP3V3_S3

MCP Te

EMC1403-5: U5535
(Wite: 0x98 Read: 0x99)

o s 42 1y SMBUS_SMG_0_SO_SCL 223 SVBUS SMC 0_S0_S
m

SO DI WM " B"
J3200
(Wite: OxA2 Read: O0xA3)

SMBUS _MCP_0_CLK 1292
=1 2C_SCDI MVB_SDA 27

I|lE 1]

5145 43 9 SMBUS_SMC 0_SO SDA E¥] SI\/BUS SI\/C 0_S0 SQ&

SMBUS _SMC 0_SO_SCL 4 43 46
SMBUS_SMC_0_SO_SDA 4 43 46

Sensor ADCs
U5930
(Wite: 0x10 Read: 0x11)

SMBUS_SMC_0_SO0_SCL 40 43 4
SMBUS_SMC_0_SO_SDA 4 43 4

SMC R5270! |'R5271 TRACKPAD
1K 1K
4900 % £ J5800
( MASTER) M:.b}é’ Mg.dé’ (Wite: 0x90 Read: 0x91)
402, 5402
1240205 SMBUS SMC A S3_SCL | SMBUS SMC A S3_SCll — SMBUS_SMC A S3_SCL ¢ 240
81 49 — VAKE_BASE=TRUE — 43%29" 81
w1055 SVBUS SMC A S3_SDA_| SMBUS SMC A S3_S — SMBUS_SMC A S3_SDA .
‘ e S350
J3401
(Wite: 0x52 Read: 0x53)
| SMBUS SMC A S3_SCL ;.
L SMBUS SMC A S3 SDA .

MCP79 SNMBUS

CONNECTI| ONS

SMC "Battery A"

SMBus Connecti ons

SMC "B" SMBus Connecti ons

2% 25 53 %2 53 %8 % 32 ¥ PP3V3_ SO
41757738 &7

FRRLBPPIT, PPV SO 1z ot 0 2 o 5, PP3VA2 GBH R
SMC R5260'| |'R5261 CPU Te
1 1 1 1
MCP79 R5230" |'R5231 M key SMC R5280") ['R5281| BATTERY & BI L 04900 4IRS Sy ENC1403-5: 5815
U1400 8% Sl U6860 U4900 1% 19 o J6950 & J6955 ( MASTER) HELEE %Z }4’ (Wite: 0x98 Read: 0x99)
( MASTER/ SLAVE) VELPE Q/E-ZLF (WRI TE: 0X72 READ. 0X73) ( MASTER) WL it (See Tabl e) 2
4 2 aby[ |2 o1 15 0 SMBUS SMC B SO_SCL =% _SMBUS_SMC B_SO_SC __ SMBUS_SMC B SO_SCL 0 4 «
2500 39 SNBUS MOB 2 CLK = SMBUS MP 1 QLK 54w o g, SMBUS_SMC BSA SCL__  SMBUS SNC BSA SCL = SMBUS SMC BSA SAL 4.4, SMBUS_SMC B S0_sDA % 3 SI\/BUS srvt: B_SO_SDj _ SVBUS_SMC B_SO_SDA ,,
- s e 1y SNBUS, MOP. 1_DATA __ SMBUS_MCP_1 _DATA ... s g9 1, SMBUS SMC BSA SDA . SMBUS SMC BSA SDA __ SMBUS SMC BSA SDA . VAKE_BASE=TRUE = .
R A TR = 8% # % S e = %% ]
L | ‘ L
LP8543 gBkI t) Batt ery Charger
U9700 ( DEFAULT) Bat t er 1SL6258A - U7000
(Wite: Ox58 Read: 0x59) a ery (Wite: 0x12 Read: 0x13)
o Battery Manager - (Wite: Ox16 Read: 0x17) 1}
=_SMBUS MP 1 CLK BRe Battery LED Driver - (Wite: 0x36 Read: 0x37) = SMBUS SMC BSA SAL 44,
— SMBUS MCP_1 DATA 435 Battery Tenp - (Wite: 0x90 Read: 0x91) — SMBUS SMC BSA SDA ;.9 a3,
L L
T LL
SMC " Managenent” SMBus Connecti ons
The bus fornerly known as "Battery B"
o0 0 48 42 20 20 25 20 7 o« PP3V3_S3
SMC Vref DACs
U4900 U2900
( MASTER) (Wite: 0x98 Read: 0x99)
15 40 2 SMBUS_SMC_MGMI_SCL i SNBUS_SVC_ MGMT _ SMBUS SMC MGMI_SCL 4 5
s 1007 3z SMBUS_SMC MGMI_SDA £ __ SMBUS SMC MGMI_SDA . 5 .
L
Mar gi n Contr ol
2901
(Wite: 0x30 Read: 0x31)
— SMBUS SMC MGMIT_SCL 4 4 w0
_ SMBUS SMC MGMI_SDA . 5 .
L
HDD Margin Cirl.
34501
(Wite: OxXX Read: O0xXX)
_ SMBUS SMC MGMI_SCL 4 5
_ SMBUS SMC MGMI_SDA . 5 .
L n n
K19i SMBus Connecti ons
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CPU Vol tage Sense / Filter
6111 10 76 PPVOORE SO CPU XV‘E§09 R5309
\ | 53 2  cpuvsense In LA B8K, . SMC CPU VSENSE s <0
PLACEMENT_NOTE=PI ace near Ul1000 center S
ME-LF 1 C5309
402 0. 22UF
269
2 SR

40 41 44 45
Place RC close to SMC
MCP Vol t age Sense / Filter
6122 2176 PPVOORE SO MCP ::“55359 F§5§3SK9
| | .53 2 wvopvsense IN IAAA 2 g SMC MCP VSENSE oo 0 4
PLACEMENT_NOTE=Pl ace near U1400 center N
VE-LF t C5359
402 0. 22UF
20%
&3y
2 xR

40 41 a4 a5

Pl ace RC close to SMC

PBUS VOLTAGE SENSE ENABLE & FILTER

NTUDB127CXXG
SOT- 963
N INEL 6 PBUSVSENS_EN L
R5316"
PM SLP S3 L BUF 2 G H7 100K
o0 o7 [Ty s 1160
' 1o
Enabl es PBUS VSense 1 sz
divider when high. L 3 PPBUS G3HRS5 VSENSE
W N LI N& W DTH=0. 20 rm
L M N-REGKCW BTHEG. 50
VoL TAGES T, 5 A
R5385
- ke 27. 4K
2 — 11160
73 64 63 62 60 59 45 35 7 6 _PPBUS G3H| S ot
4 402 , RTHEVENI N = 4573 OHMVS
P- CHANNEL SMC_PBUS VSENSE o o
1
R5315
100K f
% R5386 1 05385
1160 5. 49K L 0. 22UF
ME-LF 1% S 55
02, 1160 205
frases P
PBUSVSENS EN L DIV 402 , 402
G\D_SMC AVSS 40 41 48 a5
Place RC close to SMC
VOLTAGE SENSI NG
SYNC_MASTER=K24_M.B SYNC_DATE=02/ 05/ 2009)
NOTI CE OF PROPRI ETARY PROPERTY
THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERTY OF APPLE COMPUTER, | NC. THE POSSESSOR
AGREES TO THE FOLLOW NG
I TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
I'l NOT TO REPRODUCE OR COPY | T
Il NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SI ZE DRAW NG NUMBER REV.
D 051- 7903 A
<) APPLE | NC. T — =
NONE 44 83




7 6 5 4 3 2 1
MCP MEM VDD Current Sense / Filter MCP VCore Current Sense Filter
debriihiotlet iy 5 PP3V3_ S0 R5416
o ormy_MoPOORESO_IMON_ 1% 3% | sMe MeP_ CORE 1 SENSE o 40 10
C54001 %
0. 1yF —— 1oW 1C5472 D
i 402 L 2UF
GEY 2 U5400 PLACEMENT_NOTEs: T, gﬂg%
o oy PLV5_SO_KELVIN L N g4l Place close to SMC | 402
4 P1V5_S0_SENSE_AMP (For R and Q) L GND_SMC_AVSS 4o 41 44 45
o [rmy_P1V5_SO_SENSE sl
R5410" |
%13% i R54112
ab, i A
WY
P1V5_S0_SENSE_E b5,
LCS}4U§:4 —
L
C

2 %&9514 MFV- YAE —F

4\ 1 p1V5_SO_SENSE B |

3 R5417
P1V5_SO_SENSE C SMC_MCP_DDR | SENSE oy w0 @@

R5412*
111%;% PLACEMENT_NOTEs: T xﬂg
N{EZ&JEZ Place close to SMC | 402
(For R and C) GND_SMC_AVSS 46 41 44 s
Sense / Filter CPU VCore Load Side Current Sense / Filter
R5471
o | MVP6_I MON 15 19K SMC_CPU_I SENSE oo <o
1%
s’ RS _

PLACEMENT_NOTEs:
Pl ace cl ose to SMC

GND_SMC_AVSS 46 41 44 45

MCP/ CPU 1. 05V AND CPU VCore Hi gh-Side Current

b £ PPVS_SO
73 64 63 62 60 59 44 35 7 6 _PPBUS_G3H
v © 1Ch417
ﬁg‘ﬂgﬁ&« ™ V+ p— %@i;up
2
%24 15402 i R5418
oa¥y  Sle| ISNS CPUWVIT N sin ' 'Scro oour|6 | CPUVIT_1our 1% 3% | SMC CPU FSB I SENSE om0 o (For R's and O
of < 1%
4 bz ISNS_CPUVTT_ P _a)ine REFLL Agg}é’ 1 C;542%F
o o 7 _PPBUS_CPU | MP_I SNS o PLACENENT NOTEs: :f g‘j“fv
~ Pl ace cl ose to SMC i85
(For R and ©C) L GND_SMC_AVSS .o 41 41 45
Battery (BMON) Current Sense, MJX & Filter DC-IN (AMON) Current Sense Filter
ur 10w s g 1 PPOVA2_GBH F}lsgf,gsl
. B ENG B ENG o0 TR CHGR AMON 1 N SMC DCI N | SENSE o o
PLACEMENT_NOTE=P| ace near sense resistor o 1 @}4?:8 Clgﬂlng 1 BMON | ENG %,{:_1%‘,4" 1 C5487
Vi —— Oyt . Cgﬂw j— = 40 4 2UF
Po-r . —— 209
Char ger/ Load si de Pﬁf’ﬁ? 2 ggg“" B 2 NC7 SRR T PeNG PLACENENT _TOTES: 2 §8§/
SC70 6 Pl ace close to SMC
o copmy CHOR CSOR P s|in  Scro -our|6 | BMON I NA OUT 1o seL SMC BMON_MUX_SEL 1y a0 a1 (For R and O G\D SMC AVSS oo s s
BMVON_ENG
ooy CHOR CSO RN 41w g\ Fer 1 - ds
Battery side G\D Blsé:g)l%
3 4 MON ouT :
NOTE: Monitoring current from B % A B AMUX . 1Y, SMC_BATT_| SENSE g, o
battery to PBUS (battery discharge) VER 1 BMON_ENG }§¥" 1 C5490
across R7008 BMON_PROD 1R5423 402 _L 200 2UF -
= R5431 100K PLACEMENT_NOTEs: T, xgg% Current Sensing
16 402
s r—CHER_BVON L\Q%Vli 2%'2“\4\/ f’::gfeRchzec; o SMC G\D SMC AVSS oo s s SYNC_MASTER=WFERRY_K19I SYNC_DATE=12/ 16/ 2008|
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CPU T-D ode Thernmal Sensor

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

el e 3 PRave S0 RS515
N T 1 2 PP3V3_SO_CPUTHNBNS R
M N LI NE_W OTH-0. 25 nm
5% M N_NEGK_W DTH-0. 25 nm
1/16W VOLTAGE=3. 3V N N D
Vo5~ 1 1 R5516 R5517
402 C5515
L oTiuE 10K 10K
U551 T 2% 118w Thew
oV
52 0@y CPU THERMD P 1S 2 v e P

SI GNAL_MODOL=EMPTY DEN 402 2 2

211 2| pp1 THERM / ADDR|_ CPUTHVBNS THERM L

DETECT CPU DI E TEMPERATURE 0_%325@,: 1 AL

ol 3| pnt ALERT* [ 8 CPUTHVENS_ALERT_L

cERM

203 4 9

o2 s @y CPU THERVD N DP2/ DN3 SMDATA SMBUS_SMC B_SO_SDA (B 043 01
5| b2/ pP3 svoLk | 10 | sSMBUS SMC B SO_ScL (B 0 42 0
GND  THRM PAD
6 11
a2 CPUTHVENS D2 P I
3 o L
e o - PLACEMENT NOTE: PLACE US515 NEAR CPU
1
DETECT FI N- STACK TEMPERATURE BC8 425538(%
SOT732-3

2

s2 CPUTHVENS D2 N

MCP T-Di ode Thernmal Sensor L

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

$3675373,59,%%0°15%%,%4,% §7_PP3V3_S0 R5535
53 49 47 46 45 43 41 37 35 27 47
p 2 __PP3V3 SO MCPTHMBNS R .
M N_LT NE_W GTH=0. 25 nm
5% M N_NEGK_W DTH-0. 25 nm
ysw VOLTAGE=3. 3V N N
Fos 1 1 C5535 R5536 R5537
= 10K 10K
U5535 .8 116w Tiew
oV
o2 20¢@ry_ MCP_THVDI CDE P . EMC1413 2 ceru "ab% 62"
SI GNAL_MODOL=ENPTY DFN 402 2 2
C5522 1 2| pp1 THERM: / Al 4 MCPTHVENS THERM L
0. 0022uF
DETECT MCP DI E TEMPERATURE - 3| DML ORI TI CAL ALERT* | 8 MCETHVENS ALERT L
cERM
402 4 9 DA
02 20CEy_MCP_THVDI ODE_N ‘ DP2/ DN3 SVDAT, SMBUS SMC 0 SO S B 10 4 51 01 B
5| one/ DP3 swoLk | 10 | SMBUS SMC 0 SO scL B 0 wsn
GND THRM_PAD
CRITICAL 5 11
35590
78171- 0002
wa NOSTUFF . MEBTHVENS [2 P ‘
O— SI GNAL_MODQL=ENPTY =
DETE( HEAT- PI PE TEMPERATURE -
=) MPERN C5540 * PLACEMENT NOTE: PLACE U5535 NEAR MCP
0. 0022uF
0V
NOSTUFREY, »
402
o2 | MCPTHVENS_D2_N .

O“i

REPLACED 518S0521 W TH 518S0519

Ther mal Sensors
SYNC_DATE=02/ 05/ 2009 A

SYNC_MASTER=K24_M.B
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

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

SI ZE DRAW NG NUMBER REV.
D 051- 7903 A
<) APPLE | NC. <onE — -
NONE 46 83

3 | 2 1




5 4 3 2 1
D

o5 57 65 04 51 40 42 577 s PPOV_S0

BB pa sy, PP3V3 SO

7 | CRIéI CAL
R56607 | 76172%04 C
47 M RT- SM
NC_5©

- SMC_FAN 0_TACH

5V DC
TACH

R566111
100%-5 )
i

660
"] %NBKlSFV

SOD- VESM HF

—S

»SMC_FAN 0_CTL? =

TK;D « FAN RT_PWW

N

Slw(N |-

MOTOR CONTROL
GN\D
NC_GO

51880521

SI ZE DRAW NG NUMBER REV.
D 051- 7903 A
CZ) APPLE | NC. SOACE =T o3
NONE 47 83

Fan
SYNC_MASTER=K24_M_B SYNC_DATE=02/ 05/ 2009 A
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




********************************************** KEYBOARD CONNECTOR

I I
IC PIN NAVE CURRENT R_SNS V_SNS POVER
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405 _PICKB L 6 66 66w Ve KBD1 &
| a6
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I 4 M8 LEFT SHIFT_KEY T | VB KBD?
a6
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2e)
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I 12 pg ™ ~ 4|31 4 6_\\5_KBD23
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BOOSTER +18. 5VDC FOR SENSORS

BOOSTER DESI GN CONSI DERATI ON:
- POAER CONSUMPTI ON

- DROCP LI NE REGULATI ON

- RIPPLE TO MEET ERS

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

APN 15250504 - R5812, R5813, C5818 MODI FI ED
sa 51 40 41 30 38 37 29,0 7 & PPOV=SS OEISTslonL CRITI CAL
e 802 R5806
0
o L meur sw (YY) Bocsg sw N i woncogon PPIOVE S3SW ., 0, . PP18VS S3 | PD FLEX CONNECTOR
Q. Ssdoy 0. somm VLF3010AT- SM HF M N_LI NE_W DTH-0. SomM g M NINECK W DTH=O. 20 o
& wILY o 20M1 M N_NEGK_W DTH=0. 20Mv BO520WBXG wiow
< SW TCH_NCDE=TRUE APN 371S0313 NEV"
1
1 c5818 R5812 APN 51650689
MN LN woreo soma|  PPSV_S3_BOOSTER | [ M
M NCNEGK W DTFE0. 20 —— 3 10
s0v il o8 CRITI CAL
2 V) NE-LF
APN 35351401 2402 J5800
55560- 0228
VIN 0,501 TS
1) WSB0S Ll BOOST FB 2 :

1 C5800 TPS61045 a6 22 CS L 4 3 Z2_KEY_ACT L ¢4
—L o1k slbo " crls 72 _BOOST ENg 4 a5 ¢ 22 DEBUG3 u s 22 RESET ¢ 4
T a8 6 Z2_MOSI 8 7 PSOC F_CS L 6 a8

2 e CRI TI CAL w8 'R5813 a6 Z2_M SO 10 9 PICKB L 48

PLACENENT_NQTE=NEAR J5800 THRML g a 71.5K 48 6.Z2_SCLK 12 1 PSCC_M SO 4
72 BOOST EN 14 13 PSOC_MOsI
PAD & i o w6 a s as
1 5816 1 c5817 ] d ﬁiﬂ , 02 45 6.Z2_HOST_| NTN 16 15 PSOC SCLK ¢ 4
——o.1F ——o 10 nc_18] 5 17 SMBUS SMC A S3_SDA ¢ 20 40 45 1
2 1% 2 i i w5 6 Z2_CLKIN 20 19 SMBUS_SMC_A_S3_SCL ¢ 49 40 45 o1
2 s PP3V3_S3 LDO 0 somu 22 21 0. s0Mu PP18V5_S3 ¢ 4
0 201 0. 20m
R51%73
53 5149 41 39 38 37 298 7 gl L OV=o0 1 2 PP5V_S3_VR
%6%65 82
1%
1/ 16W
MF-LF
402 s PP3V3_S3_LDO
CRI TI CAL
| APN 35351364 o
g NS o2 " 3
. oD goS"g 1C5838 1 C5854
5853 VR5802 —— 0. 1UF —— 4. 7UF
—— 2. 2UF MVB2430RRE - 10% 20%
T g mF 2 o cemm 2
2 o s loe vout|_s PP3V3_S3_L0O R o
603 [eN5)
J

e

KEYBOARD BACKLI GHT DRI VNG AND DETECTI ON

KB_BL
52 72 71 89 g3 67 66 61 55 PP3V3_SO ’ PP5V_SO ORI TI CAL
688 61 6L 702 3 5 L5850 APN 51850691 35815 oin 1 ie orounded
10UH- 0. 58A- 0. 350HM KB BL P 9
CRI TT CAL on keyboard backlight flex
1 i p
To detect Keyboard backlight, SMC will R5853 e o 3 J5815
a70K KB_BL 10985 SM W ANEGCW D110, 25 1 FF18- 4A- RL1AD- B- 3H
tristate SMC_SYS_KBDLED: 1 1ew c5850 . SW TCH_NGDE=TRUE RT-Sm
i V6% 1UF N v s SMC_KDBLED_PRESENT_L 1
LOW = keyboard backlight present 2 10% —T— >
X5R 2 3 ﬁ@
H GH= keyboard backl i ght not present 402-1 L l o
SMC SYS KBDLED 6 |CTRL LED| 5 . 6 KBDLED_ANCDE - I 4
OD>—= ’
BOM PTI N KEDLED YES - e T WELLSPRI NG 2
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R5921

PULLS UP SM5_PWRDN TO TURN OFF SMs WHEN PIN | S NOT BEI NG DRI VEN BY SMC

Anal og SMS

o8 48 43 30 20 25 20 7« _PP3V3_S3
Lcs}guzpz ﬁ(%:g&ze
<
R5921* - 5 % i
1%5“ VoD P }z{ &35
Mibg’z AP344ALH = =
1 |fs voutx| 12 SM5 X AXI S [ «
50 40 SMS_PVWRDN s040 — SMS PRI 5 |pp CRI TI CAL
(A0S = WRRE BASE=TRYE | SVE SELETESD | vl 10 SME_Y_AXI S o <
vourz| 8 SMS5 Z AXI S [ «0
15 |Res
NC _4 Res
11R§_’K922 NC _3 INnc NCl 11 NC
% NC 6 Inc NCl 13 NC
Y e 9 e NCl16 NC 1C5923 |1 C5924 |1Ch5925
2402 G\D ——0,01UF ——0.01UF ——0 O01UF
™ 2 };M 2 };M 2 };M
402 402 402

Desired orientati on when
pl aced on board top-side:

+Y
Front of system
+X
+Z (up) ¢

Circle indicates pin 1 |ocation when placed
in correct orientation
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PLACEMENT NOTE=PLACE NEAR Q8450 PLACEMENT NOTE=PLACE NEAR Q4590 6 51 40 61 30 30 37 29,01 sPP5V_S3 6 51 0 62 30 30 37 29,01 gPP5V_S3
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1 1 1 1
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DEBUG_ADC DEBUG_ADC 2 gM 2 8 \ 2 gM 2 §'8 \
'R6010 1R6020
M PLACEMENT_NOTE=PLACE RC NEAR U6000 PLACEMENT_NOTE=PLACE RC NEAR U6000 sl g
,té’l DEBUG_ADC iﬁlﬂg DEBUG_ADC
b2 R6012 2402 R6022 = AVDD _ BVED = DEBUG ADC
PP5V WAN F DIV 1 %3\0%2 ADC _CHO & PP5V_SW DLy 1235K, ADC CHI & |_UT6CC2)390% R6Q01 PLACEWM’WE:PSL,:,:LESESE;B;D SO0 SDA
A A < ADC_CHO 22 1043 a6
BUG_ADC % DEBUG ADC [DEBUG_ADC ity DEBUG_ADC ADC CHI 25 lon N s s o
011 o 1 06012 R602 o2 1 06022 = A Sl pegug ADc A 118w DEBUG_ADC
s 1K UE 681K E o ADC_CH2 24 oo > it >
% ow iooé% 1% o ,ioo‘/ . ADC G Llon soA_17 ADC_SDA 40 ngoz PLAGENENT NOTE=PLAGE GLOSE TO 4900
P 2 XK L6 2 XK o ADC_CHA 2 |cHa sa| 16 ADC_SCL LAMAE SMBUS_SMC 0_S0_SCL (10 45 6 o1
wADC CHE 3o
s ADC CH6 4 |cHe VREF
= = o ADC_CH? 5 |
6 oM REFCOWVP|
. DIVIDER ~ 2/5
DIVIDER -~ 2/5 | 2C ADDRESS: 0X10 / OX11 S ap—. THRM
ADC RANGE: 0V TO 4. 096V o o] o o o o o
LSB: 0.001V A A N N —
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L T DEBUG ADC DEBUG ADC
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1ew GPA333G = DEBUG_ADC /78w DEBUG_ADC
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51 | | 2 51
DEBUG ADC 1 ,ISNS Al RPORT_| OUT 1 Ay 2 ADC_CH2 DEBUG ADC SNS_CDD_| OUT 1 N ADC_CHa4
R6031 Lelow DEBUG_ADC R6051 Lelow DEBUG_ADC
w = rmy_ | SNS_AIRPORT_N 1,208 2w I SNS Al RPORT_R_N GAIN: 1239 %02 1 96034 w2 v ry__| SNS_ODD_ N 1% 2 wiSNS b RN GAIN: 561X w02 1 06054
% 0y S 09
&  £f
402 3 402 402
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C6032 1 fﬁ?g R6033 = L C6052 1 °
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° 2 Fo5"C6033
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1 ‘ ‘ 2
5
= 8%
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2 GERv DEBUG_ADC
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v = DEBUG_ADC %gﬂg DEBUG_ADC
vy REQ74 2402 R6082
w72 gy | SNS_LCDBKLT N shn | e Vaur L6 I SNS_LCDBKLT_| oUT 1245K; ADC_CH6 1 2
| SNS_ LCDBKLT_P o) EIEARE ih DEBUG ADC DEBUG SENSORS AND ADC
82 72 I N+ REF[ 1 . LF 1
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2 2UF SYNC_MASTER=K19_M.B SYNC_DATE=03/ 25/ 2009
5o
r 2 Sl NOTI CE OF PROPRI ETARY PROPERTY
402
THE | NFO?NATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERT" APPLE COVPUTEF I NC. THE POSSESSOR
AGREES TO THE FOLLOW NG
€L - = | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
- DI VIDER ~ 1/22 Il NOT TO REPRODUCE OR COPY I T
Il NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SI ZE DRAW NG NUMBER REV.
D 051- 7903 A
@ APPLE | NC. — - -
NONE 51 83




as g2 28 24 22 21 10 17 7 ¢ PP3V3_Sb
o374 S

82771 65 65 67 66

NO STUFF ]
R6190'| R6100'| |'R6101 (p100: | CRI Tl CAL
1%% 3. %tz :3%3}( 0. 1%5 1
WY MRS T e i U6100
R6150 402, 4023 2402 CEU%A 32MBI T R6152
o
o> SPL_CLK MX_ 1,9, 2 4 SPI_CLK 6 scLk si/s 0|5 ge SPI_MOSI 1,202 SPL_NOSI_ MUX (s
PLACEMENT_NOTE=PLACE CLOSE TO U6100 &El"/gw MX25L3205DMRI - 12G R6105 51"/5'\9/ PLACEMENT_NOTE=PLACE CLOSE TO U5100
" SPI_MB CS L bob 1o ovT 0 hob
= Pl WP L Sves nce sosialz = SPI_MSOR 1 2 SPI_M SO MIX o <
)
SPI_HOD L TjroLor No. STUEF HIBW peacevenn nore-pace cLose o w100
191 105
ao 10K
< %
it
2402

MCP79 SPI Frequency Sel ect

|
|
| l
| Frequency SPI _MOSI SPI _CLK |
: 31 Mz 0 0 |
I 42 Mz 0 1 :
|
| 25 MHz 1 0 :
: 1 Mz 1 1 :
|

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

SPI ROM
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AUDI O CODEC

APPLE P/ N 353S2355

Te201
FERR-220- OHM PP5V_S3 6,78 9 97 %8 %9 a1 40 51 53
0 2 177 0 oy PP1V8_S0 LYY L2 PP1V8 F%o Qi%ol oD G
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$ad% PPl e Kio ) 221 | 220 ke A TR = GND_AUDI O_CODEC &5 5 s
'R6218 L5 27 R TS 528% VBI AS_DAC| 29 |vBI AS_DAC
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9 Low - - CS4206_FP 44 \VHP_FI LT+ h v | NECK_ AUD HP PORT R
i/é—lﬂév Z%QL CS4206_FN 41 |VHP_FILT- - = =
402 e | NECK_ AUD HP_PORT_REF
NC TP_AUD GPIO O 2 |GPI 0O/ DM C_SDAL LI NEQUT_L1+| 35 NC AUD LOL_P_L NC.
12 |Gpi o/ %c S%Z LI NEOUT_L1-| 34 NC AUD LOL N L NCs
NC TP_AUD GPI O 2 14 Pl o2 LI NEQUT_R1+| 36 AUD LO1L P R o s
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w0 a7 go gy o 2 V=S50
11 302
R9306* 276w
1K 402"
5%
1/ 16W
CLF
402,
DDC_CA DET_LS5V_L
00301
sp  SSMBKI5FV
| sop> VESM HF
o P
-
"
51S " g1
DP_CA DET K
[T

DP_I G CA_DET

=MCP_HDM_TXC P — DP M P<3> e
=MCP_HDM_TXC N — DP M N3> VREBASETTRVE ez
=MCP_HDM _TXD P<0> — DP M P<2> VAKE BASETTRE, | o,
=MCP_HDM _TXD N<O> — DP M N2> VAKE BASETTRE, | o,
=MCP_HDM _TXD_P<1> — DP_M_P<i> VAKE BASETTRE, | o,
=MCP_HDM_TXD N<1> — DP M N> VAKE BASETTRE, | o,
DP_M._P<0> — DP M P<0> NN BASETTRE, o 71 a2
DP_M__N<0> — DP_M._NO0> VAKE BASESTRUE, o 71 2
DP_HPD — DP HPD VAKE BASETTRE, L o 1
DP | G DDC OLK — DPIGDDC AK VAEBASETTRVE, o
= RE BASE=TRUE
DP | G DDC DATA — DP IG DDC DATA NAKEBAS 17 70
- MAKE_BASE=TRUE
SYNC_MASTER=K24_M_B SYNC_DATE=12/ 19/ 2008|
NOTI CE OF PROPRI ETARY PROPERTY

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

PROPERTY OF APPLE COMPUTER, | NC. THE POSSESSOR

AGREES TO THE FOLLOW NG

I TO MAI NTAI N THE DOCUMENT | N CONFI DENCE

I'l NOT TO REPRODUCE OR COPY | T

Il NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SI ZE DRAW NG NUMBER REV.
D 051- 7903 A
<) APPLE | NC. T — =
NONE 70 83
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Port Power Switch
CRI TI CAL
DP_ESD
DP_ESD |
| CRI TI CAL
TH%?%%QB CRI TI CAL D9410
D .o, 7 PP3VS_SS 5N our L PP3V3 SO DPILIM D9410 RCLAMPO524P
P § W L9400 ROLANPOS24P siP25108
o7 40 35 52 20 6 oy PMLSLP_S3 L 4 |en a3 TP_DPPWR OC_MOE‘%XES%%\?T* : FERR- 120- OHM 3A SLP2510P8
a0 . LYY Y L2 PP3V3 SO _DPPWR o Lo
scoagg | RIS Shok T dner sy Taneao ],
O1UF
CRI Tl CAL gg 2 %
1 1
Cge PRt Cgags: | %?486 3 i
20% —— —— 209 . -
6 > 5 g o
e 0 Fég e | .
1 R9420"
= 100K
Wil
2b5 NO STUFF
2 R9400 0 2
N&%Fé” TIL6W MF-LF 402
NO STUFF RI430 o 2
RO401 o0 1 > 5% |1/ 16W MF-LF 402
CRI TI CAL NO T (ERT ISV MLE 402
HDM _CEC 4
J9400 RIAIL] O A2 s mion v if oo
DSPLYPRT- M97- 1
R9403 o 3 . F- T THM 12 PR
C 41 /BOT ROW TP ROW o 1 TOMLZ10-4SM,
Ro42s R9 Ve LF 402 T RO o> R = R i) 2eDP M._C P<0>C9410 112 0B M _P<0> oo
1M 2| JHOT PLUG DETECT anDO-LE ‘ = FL94 0. 1uF
26 41 5 oONFI GL M__LANEOP O 12- &(m)/; :IQ)JOI\/A 2L S = DP_M_C N<0> C9411 }—m—e—@—@]f o e 1770 82
16w 6 - 5 L [TCML210- 4SM 0. 1u;:\ g
M2 DP M. _P<3> C9414 1|2 DP M C P<3> > [ QoK' @ M_LANENG T +PP_M._CONY Pgli> L e o 4 1|2 DP M P<1>
= 0 T = o o L U e
0. 1uF! g 10| SM_LANE3P M [ ANELPOH-2 1uF|
~ wwpgm DPM Ne3> C9415 112, 0P M_C N<3> « 2 YYT2 = DP_M._CONN_N<3> 12 v Uaesn o iaeno 2 | = DP MW Neg> A e | g, FERAQR ‘ LDPM_C ne1> 9413 L2 O M NGl
0. 1uF| 14| Sano oD 13 L TOML210-4SM,, 0. 1uF!
o2 gy DP_AUX_CH C P 12 AP _Laezp o2 22 DP_M._CONN P<2> U T 026 DP_M._C_P<2> C9416 4{ Db M_P<o> 7002
AUX_CHN M. 2
o ooy DP_AUX_CH C N 20 Cop pvr il 0 +DP_M__CONN_N<2> 2 Y2 L DPM._C N2> CO417 1| DP M. N<2> o
bl £ PPAVS_SD DP_ESD 0. 1uF [ [10%
ol T : CFSQTA%L S ELD PIRS
R9443 1 22] 21
100K RO442 RCLAMPO524P RO402 | p O STUFF
M:lg 2% R94211 SLP2510P8 W—Fﬁﬂﬁ/lsw ME-LF 402
ab oy NO' STUF
abb, 5 100K R9432 | o
DP_CA_DET 4025 2% L2 AN 2 s
& M:—lu\év 20 191 o 6W MF-LF 402
6 4023 9NC NC10
440 /6,
€ DP_ESD
2N7002BW X- G L |
33\ P .)2 ppoca DET L o = 8 = CRI Tl CAL DP_ESD
5 o L 3 D9400 CRI Tl CAL
1 3 ROLAVPOS04F D9411
440 -6 RCLAMP0524P
B 2N7002 %8 Q = o SLP2510P8
DP_CA_DET, Q 1
i) =
DP to DVI/HDM
4 510 194
R94221 Cabl e Adapt er 2 D 5 5Ine Na 7
(CA) has 100k
Q440 nust have Drain to Gate | eakage of <500nA and Gate tp Source resistance of >5Mohm Nélgw pull -up to DP_PWR 3 @ 4 g
b5, 3
o s 8 %0  PP3VS_ SO }
R9445! 1
] 10K R941%4
iy e
402, 255,
0 17 ¢oom_DP_HPD
6
4
2N7002% e Q
SoT- 3 S}lc/2 DP_HPD L 0
1 3
441 15 ,
2N7002DW X G ) Di spl ayPort Connect or
[s}|e/5s DP_HPD Q ‘
A r SYNC_MASTER=K19_M.B SYNC_DATE=02/ 05/ 2009
4 RO423t| [ sowee mer el NOTI CE OF PROPRI ETARY PROPERTY
vt HD | mput wi ¢
10%&7 greater than or equal THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
M:_l }év Lo 100K PROPERT' APPLE COVPUTES I NC. THE POSSESSOR
205 o (DPv1. 1a) AGREES TO THE FOLLOW NG
2 | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
- Il NOT TO REPRODUCE OR COPY I T
- — Il NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SI ZE DRAW NG NUMBER REV.
D 051- 7903 A
Cj} APPLE | NC. S— — -
NONE 71 83
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*L9701, D9701, C9796, C9797, C9799, C9712 AND C9713 SHOULD ALL BE PLACED NEAR EACHOTHER.
* PPVOUT_SO_LCDBKLT_SW SHOULD BE KEPT AS SHORT AS POSS| BLE.
* LVDS_| G_BKL_PWV SHOULD BE AWAY FROM BOOST Cl RCUI T

BKL_VLDO EN L

CRI TI CAL
701
NT?IIB155C
SOT- 563- HF
P- CHN
B R9735
6—1 G 5 llOOKZ
et/ |, L
6 4[)2
‘ PP5V_S0 4.7 9 42 47 45 01 0 05 a7 0
M N-REC-W BTHES: 2 W
R9701
o) |2 BKLT ENR 1,9, 2 BKLT_EN 2
178w
1 M- LF
N- CHN 402
M N_LI NE_W DTH=0. 4 MM
M N_NECK_W DTH=0. 2 MV
VOLTAGE=5V IRO702
00
| 2402 CE'9T7' g‘;" CRI TI CAL
3:“%320 22UH 2. 5A Qg‘]gél
7 PPBUS_SO_LCDBKLT_PWR 150 e . PPVIh N B|<|_B¥ l:é8r gYWMTY | 2 PPBuhs ) LJ_r% 3I§LT PWR SW 1 m 2 PPVOUT sg L@Eﬁ% L
X721 N Xv@722 [1C9712 1C9713 VR helkoW B8 5w, UEhEERS = RB160M 60G VRSP 30
iy M JUF —— Qyt UF l\%‘rﬂgg S TALNCRETRE 1C9796 |1 C9799 [1C9797
2 Y 5 g}{ L 220PF 2 2UF L2 2UF
- - 402 %"mw 2 %(%gCERM 2 i(g \¢ 2 i(g 4
I SNS_LCDBKLT P ?(E‘LF * et 1eto
w2 51 @on} 1 L4062
o 51 o | SNS LCDBKLT_N = e T
s BKL_VLDO 3 -
%715 % 97 98 % % 7, PP3V3_ S0 : s
IUJ
RO716"
100K 109714 109710 |1 CO7T11—— &
13V 77? OIUF - %LJF ? L UFo ]| QERTICAL
D & T, 38 15 1% [vooio wibo i
402, 2 M 2 et 2 %55
1 iYL w9701
LLP
¥ EE 6| é 24
NC)HALSO
| F_SEL=1 FOR swsuslo%é 5 - 21 R?J%7
EL sl B F 110.2, LED RETURN 1 D ¢ o 7
402 L 0o | & uri|12 o BKL_| SENL . [ 1 1e851% M NERESR-W BFHES: 30"
- 5 mm
3 = BKL_| F_SEL e oural13 o BKL | SEN2 M NERESR-WBFES: 3o™mn /28
0
5 50 13 20 _SVBUS MOP_1REIAS L z 5% 17 I6W MF-LF 402 1 BKL_SCL 10/scLk oM T outs| 14 s BKL_| SEN3 RO9718
BKL_SDA I cute|16 |s BKL_| SENA 110.2, LED RETURN 2 600 70
M NKEE W BTEES 5o 1% MNLINEWDTH:g.ng
o as 20 SMBUS MCP_IRBATA/ 0 1 =2 LVDS BKL PWM RC 2o outs| 17 |« BKL | SEN5 NZNECKZW DTH=0. 20 mm 1/T1F5?N 6 NZNECKZW DTH=0: 20" mm
TP_BKL_FAULT 7 18 |, BKL_| SENG 402
R9731 4FAULT QuT6| » R9719
1 PPBUS SO_LCDBKLT PVR . - ] 2 BKLT_EN EN aur7| 194 ne 1402, LED_RETURN_3 e o
01K M N-RERR-WBHES: 30,0 1% M NERERR-W BFFES: 30
y Hy NQ STUEF | o715 z B .
okt 1C9723 « (I 402
g LUF” = 100K g8 Ty RO72
2 45}2{ 4&25}4’ AR 110.2, LED_RETURN 4 D © o
M NERERR-W BFHES: 30™Hn 16 M NERERR-W BFFES: 30"
= = 402
R9721
R9304 110.2, LED RETURN 5 D © o 7
vs 72 17 o [y LCD_BKLT _PVM 1 2 = M NRER-WEHES: 20 AT M NERERR-W BFFES: 30
bW STUFF it
£ 20704 XV9710 R9722
R9704 SHOLLD BE 47K | F RC FILTER IS USED —— 35%':": BKL SGAD 1 2 . 110.2, LED RETURN 6 . o e o
M = = 5T . = :
PLACE XWO700 CLCSE TO C9712 AND C9713 M RtHECE*W B:H:ES 30 m 1/. QN:[W M RtHECE*W B:H:ES 30 m
= — 402
LCD BACKLI GHT DRI VER
SYNC_MASTER=K19_M.B SYNC_DATE=02/ 10/ 2009
PART NUVBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM CPTI ON NOTI CE OF PROPRI ETARY PROPERTY
35352670 1 | C, LP8543, WHT LED BKLT, PROD wo701 CRI TI CAL THE | NECRVATI ON CONTAI NED HEREI N | 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
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64 63 62 60 59 45 44 35 7 6 [Ty PPBUS GBH
MN_LINE WDTH=0. 4
M N_NEGK_W DTH=0. 25 mm
VOLTAGE=12. 6V

F9800

2ANP- 32V

PPBUS SO_LCDBKLT_FUSED
M N_LINE WDTH=0. 4

CRI TI CAL
06
FDC638APZ_SBMS001
SSOT6- HF

PPBUS SO LCDBKLT FET

7317 8 [TR> LVDS BKL ON

M N_NEGK_W DTH=0. 25 mm
VOLTAGE=12. 6V

iy

Q807
SSMBN15FEAPE
sors63

24 [TR> BKLT PLT RST L

BKLT EN L

Q807
SSMBN15FEAPE
sors63

LVDS BKL_ON

8 17 73

LCD BKLT PWV

MCP HAS

8 17 72 74

I NTERNAL 10K PULL-UP FOR THESE S| GNALS

MOSFET FDC638APZ
CHANNEL P- TYPE

RDS( ON) 43 nChm @. 5V
LOADI NG 0.4 A (EDP)

PPBUS_SO_LCDBKLT_PWR

LCD Backl i ght Support

SYNC_MASTER=K24_M.B SYNC_DATE=03/ 16/ 2009
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BKLT_FS PLACEI\/TI_ENI;FF_I\DTEzPI ace near L9910
i T
NO STUFF N LI NE WDTH=8 g L9910
DTH= 8 MM
R9%Ol M&%AEEK 10UH 2. 1A 9911
- _PPVI N _BKL 1 2 PPVI N_BKL_U9900, 1YY Y L2 _, PPVOUT SO LCDBKLT SW_ 1 2 - Pﬁ\{l('l\‘JETWSDq_Hl_gOgDBNﬁLT o 5100 72
5% BKLT FS | HLP2020BZ11- SM BHHE BKLT_FS KLT FS | BKLT FS NECK-W BTHE0; 375 Mv
Wl RTCAGeg1g i BRLTFS TR e RBL60M 60 + G915 | C99T6 | CI9T7 HiGseEly
805 10U lRé)930 f — 600kHz ——2. 2UF ——2 2UF 200P
PLACEMENT_NOTEs: &2y 2 59 - 2 }ég" 2 18 2 gggx,,
— 805 e B 1210 1206
Pl ace near L9910 & pinl of W9900 402 (PGND)
(€9910- C9911) LcoaKkLT VIN
| M NRECk-W BTHEG: 5 M ) )
BKLT FS N MF: C9911 and C9917 not in ref schematic.
1C9911 PP2V5 SO LCDBKLT 20 | yper 4
0. 1UF ve 3
10% =
z %% PP5V5 ) LCDBKLT 23 | voe2 vour| 24 N((gg 59T2UEF 88 QSELéFF N89 59T2UL-E,F PLACEMENT_NOTES:
1 1 1 —_———————
BKLT FS VAl TAGESS, 5V CNFO?I %T(L;'EE %5—1':; L 100PF L T00PF L T00PF Pl ace near U9900
C9900 1 C9901 BKLT_FS 19900 i ERY T 8%, o 8%, (C9921- C9926)
2. 2'5‘"3“ gg'/nZUF MC34845 ovP Ve * (1 + Ra/Rb) 1% z SE;M z %?M z %?M
180 190 =_vVovp Vi NO STUFF NO STUFF NO STUFF
R S LLP Vovp = 6.5V +/- 0.35V L Co922:| | C9924: | C9926:
o 22 LCDBKLT OVP 100RF —— 100%%:: 100%’;::
7572 1o oy LOD_BKLT_PWWM ' 12 PN LY LAY B 2 2y 2 eV R9917 L eo reroRy 1
WAKE CHL 1 2 6 69 72
M NERESR-W BFFES: 30™m ‘ o doe %909128 M NERERR-W BHIE%T 5o, <0
6 | en el 8 BKL_NC CH b LA | ED RETURN 2 o o0 72
M NRERR-WW BHEES: 30 o s $1 Rl90919 M NERESR- WBHIEB 5o
L CDBKLT_COVP 17 | cowp ol 9 BKL_MC CH3 2 LED RETURN 3 o o0 72
MN_LTRE_ W DIFED. 2 WM 1 M Rthk& W'BRES 30" RO9Z0 2 . M NERESR-W BHES: 5o <0
LODBKLT I SET | 15| ser ol 10 BKL 11025 9380 U ED RETURN 4 e o 2
%&)FSSI Y prhggwg;p;g o 50 R9921 7 M REREGW BHES: 30™m
ors| 11 BKL 2 | ED RETURN 5 66072
6. 8 M RERERR WB#ES 5o T G RYZ MTIERWBIE 50T
R ol 12 BKL s 1 A2 LED RETURN 6 amp s o 72
4022 M NERESR- WBHIES 30" g dse MRERESR-W BFFES: 20™n
LCDBKLT_COMP_RC 462
FAIL| 14 LCDBKLT_FAI L oM T
1
1 C9905 C9906 : g8 R9902! R9916
—= 0,,0022UF 56RF —— & 85 NO STUFF.Q NOSTURE
0% = — o PAD 506 NONE
2 cem cERm 2 olo|d| v~ n ML '\%‘i XV\E‘QOO
=[N N 4022 <Rb> M
J. ‘ D _LCDBKLT 1032
| SET = 153mA / <Riset> @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
11450298 1 RES, ML FI LM 1/ 16W 6. 65K, 1, 0402, SMD, LF R9910 ? LCD 131 NCH WF: Need 6.65K 0.1% resistor?
11450445 1 RES, ML FI LM 1/ 16W 226K, 1, 0402, SMD, LF R9916 ? LCD_13I NCH
Target: | SET = 23mA, OVP = 35V
Actual : | SET = 23mA, OVP = 35.2V
15.4 I nch Panel (10/11 LEDs per string)
PART NUMBER | 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_151 NCH WF: Need 6.65K 0.1% resistor?
114S0438 1 RES, MIL FI LM 1/ 16W 191K, 1, 0402, SMD, LF R9916 ? LCD_15I NCH
Target: |SET = 23mA, OvP = 40V ; ;
Aetoal . |SET = 23ms OVP = 40,5V LCD Backl i ght Driver (I\/C3/48/45)
. SYNC_MASTER=VEMURI _K191 SYNC_DATE=02/ 09/ 2009
17 Inch 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.LIECRIAT, O\ COTALNED, 1IN 15 The ercer ETaRY
11450299 1 |res ML FiLm 1/ 16w, 81K, 1, 0402, SWD, LF R9910 ? LCD 17INCH |W: Need 6.80K 0. 1% resistor? AGREES Yo THE FOLLOARG T NG THE POSSESSCR
11450428 1 RES, ML FI LM 1/ 16W 150K, 1, 0402, SMD, LF R9916 ? LCD_171 NCH |I| IZTM:'IOMRQPNRMTHE Dco?’\tl:EC:Tv I\NT e
Target: | SET = 22. 5mA, OvP = 50V 111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART
Actual : | SET = 22.47mA, OVP = 49.8V
SI ZE DRAW NG NUMBER REV.
D 051- 7903 A
Cj} APPLE | NC. e — =
NONE 74 83
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FSB (Front-Si de Bus) Constraints CPU / FSB Net Properties

PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
FSB * = = = = = =
SB_50S 50_OHM SE 50_OHM SE 50_OHM SE 50_OHM SE STANDARD STANDARD - Esr oATA . £sr_sos 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 DSTRB 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 WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT 3 [ m— - - - - - -
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 ? ) FoB DATA " Fem 208 Fen DATA FSE DINV L<1> o
FSB_DSTB * =3x_DI ELECTRI C ? FSB_DSTB TOP, BOTTOM| =5x_DI ELECTRI C ? _ > FSB DSTB1 ESB_DSTB 50S | ESB DSTRB FSB DSTB L_P<1> 6913
FSB_ADDR * =STANDARD ? FSB_ADDR TOP, BOTTOM| =3x_DI ELECTRI C ? g| |c>—eseosme ESB_DSTB_50S | ESB_DSTR FSB DSTB_L_N<1> °o
o
FSB_ADSTB * =2x_DI ELECTRI C ? FSB_ADSTB TOP, BOTTOM| =4x_DI ELECTRI C ? al 1= 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 DSTRB FSB DSTB L_P<2> 6913
Al 4x/2x/1x FSB signals with inpedance requirenents are 50- ohm singl e- ended. al B2 ESB_DSTE? ESB_DSTB_50S 1-BSB DSTR ESB DSTB L N2> eow
FSB 4X signals / groups shown in signal table on right. | o> EsB-paracaes ESB 505 A Egg BI I':'\</GE.<.34>18> s
Signals within each 4x group should be matched within 5 ps of strobe. = 22’@125(3 =3 F:Bf‘;gs » Fzsfzm FSE DSTE L P<a> oo
DSTB# conpl ementary pairs should be matched within 1 ps of each other, all DSTB#s matched to +/- 300 ps. | m— o ESH_DSTE 5 ESH_DSIR ESBE DSTB L _N<3> e
Spacing is 2x dielectric between DATA#, DINV# signals, with 3x dielectric spacing to the DSTB#s. | | EsBnsIE ESB_DSTB_50S | ESB_DSTR oo
DSTB# conpl enentary pairs are spaced normally and are NOT routed as differential pairs. o [ | CO—ESB_ADDR_GROUPO ESB 50S ESB_ADDR FSB_A L<16..3> 6913
FSB 2X signals / groups shown in signal table on right. NG| = Fiszg;R*UG?OPU Fisf‘r’g: ESB_ADDR Egg ;RE(SDTE«LLOS) oo
Signals within each 2x group should be matched within 20 ps. ADTSB#s shoul d be matched +/- 300 ps. ms| B2 ESA_ADSTH ESAS ESB_ADSTE e
Spacing is 1x dielectric between ADDR#, REQ# signals, with 2x dielectric spacing to ADSTB#. v @ [ ESB_ADDR GROPL ESB 50S ESB_ADDR FSB_A L<35..17> 6913
FSB 1X signals shown in signal table on right. | | D> FSBADSTEL ESB 50S ESB_ADSTB FSB_ADSTB_L<1> 6o 1s
Signals within each 1x group should be nmatched to CPU cl ock, +0/-1000 mils. [ | CO>—EsBax ESB 50S ESB_1X FSB_ADS_L 6913
Desi gn Gui de recommends each strobe/signal group is routed on the sane | ayer. ol B2 FzszRngL ESB 505 ESB1X Egg—ggg—t o
Intel Design Guide recomends FSB signals be routed only on internal |ayers. —| |[Co—EsEERELL ESB_50S ESB_1X 1
) ; © [>—ESB_1X ESB_50S ESB_1X FSB BNR L 0 13
NOTE: Intel Design Guide allows closer spacing if signal |engths can be shortened. g, O FESB1X ESB_50S ESB_1X FSB_BPRI _L 0 13
SOURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2 7| |CD—EsRax ESR 508 ESR 1X o m T 012
SOURCE: Santa Rosa Platform DG Rev 1.5 (#22294), Sections 4.2 & 4.3 x| |ED—Eax ESA_505 ESA1X >
. . 5 [ESB_1X ESB_50S ESB 1X FSB_DRDY_ L 013
CPU Si gnal Constraints ol | = esax Fsa_s0s ESE 1 FSB_HIT L o
) OESB_1X ESB_50S ESB_1X FSB_HI TM L 6913
PHYSI CAL_RULE_SET LAYER CA,&‘LPQ’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 B =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> 913
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 w thout specifying a target inpedance. [ CPU_ASYNC CPU_50S CPU_AGTL CPU_A20M L 513
§ [ CPU BSEL CPU 50S CPU AGTL CPU BSEL<2..0> 89
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 ? [ CRULASYING gttt R AGIT 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 O CPUASYNC R CPU 50S CPU AGTL CPU 913
CPU_ S ML [ CPU_PROCHOT_ L CPU 50S CPU AGTL CPU_PROCHOT L 9 13 41 61
CPU_GTLREF * 25 ML ? SR DG recommends at |east 25 nmils, >50 nmils preferred [ CPU_PURGD CcPU 508 CPU_AGTL CPU_PWRGD 012 13
Ppp— N —2-1 SPAC NG > S CPUASYNC CPU 50S CPU AGTL CPU SM _L 913
= i i [ CPU_ASYNC CPU 50S CPU AGTL CPU_STPCLK L 913
CPU_VCCSENSE * 25 ML ? S PMTIHRMIRIP_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. [ RUERALSE CBU_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_VML._COWP_VDD .,
. - —MP_cPy cove MP_50S Mcp_Esg_cawe | MCP_BCLK VM._COWP_GN\D _ ,,
MCP FSB COWP Signal Constraints e cru_cowe MCP_s0s wCo_Fsa_cawe | MCP_CPU_COMP_VCC .
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [O—ME_CRU CavP MP_50S e ese cove MOP_CPU_COVE_GND 13
MCP_50S B =50_OHM SE| =50_OHM SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD [DO—FSBE QK CPU CLK _FSE 100D, QLK _FSB FSB_CLK_CPU P o1
O FESB OK CPU CILK FSB 100D | G K ESB FSB CLK CPU N 013
> FSBOKITP CILK FSB 100D | G K 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 ak 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 [PM DPRSIPVR CPU_50S CPU_AGTL PM DPRSLPVR 20 61
PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP D { See above‘ ch*SOS CPUiAGTL I M/P UDRSL PVR o
N - : : : _ r [ CPU GTLREF CPU 50S CPU GTLREF 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 = euaw AL T0s Sl CPU_COVP<3> :
D—Crucaw CPU 27PAS CPU_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_IMS CPU 50S CPU | TP XDP_TMS 9012
S XDP_TCK CPU 50S CPU | TP XDP_TCK 9012
[ XDP_TRST_L cPU 508 cPy | TP XDP_TRST_L 012
> XDP BPM L CPU 50S CPU | TP XDP_BPM L<4. . 0> 9012
O XDP_BPM LS CPU_50S CcPU_L TP XDP_BPM L<5> o 12
> (ESB _CPURST 1) | cpysos CPU L TP XDP_CPURST_L 12
[ — CPU_50S CcPU 8M L CPU_VI D<6. . 0> s 10 T
= CPU_s0S cetiam1 |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 H 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
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Menory Bus Constraints Menory Net Properties

PHYSI CAL_RULE_SET LAYER ALONBHTE | 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_OM.S 0_OMS S S > _MMA aK MEM 70D VoD | vEM K NEM A_CLK_P<5. . 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 Z _ _ _ _ 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 vED | vEM CTR MEM A_ODT<3. . 0> .
SPACI NG_RULE_SET LAYER LINE-TO- LINE SPACING | &I GHT O MEMAGD NEM A0S VDD VEM WD MEM A A<l . 0> e
b il o> MMA 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 | NEM CVD MEM A CAS L 14 26
. 2 2 o MEMA 140 A
MEM_CTRL2CTRL 2: 1_SPACI NG i O MEMA D MEM 40S_VDD | NEM CVD MEM A VE_L 14 26
x = 5
MEM_CTRL2ZVEM 2.5 1_SPACI NG i 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 31 SPAC G 5 [ MEM A DQ BYTES MEM 40S MEM DATA VEI DQx< o 14 26
—- - [ MEM A DQ BYTEG MVEM 40S MEM DATA MEM A DQ<55. . 48> 14 26
MEM_DQS2NVEM * =3: 1_SPACI NG ? [ MEM A_DQ BYTE? MVEM 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 NMVEM A _Divkl> 14 26
Menory Bus Spaci ng G oup Assi gnnents > MEMA DQ BYTE? MEM 405 vew DAt | MEM A DVE2>
O MEM A_DQ BYTE3 MEM 40S MEM DATA MEM A DME3> 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 MEM DATA MEM A_DiVk4> 14 26
MEM A_DQ BYTES MEM 40S MEM_DATA NMEM A DIVK5> 14 26
« . [ AA A A AA_
MEM_CLK MEM_CLK MVEM_CLK2MEM MEM_CVD MEM_CLK VEM_CMVD2MEM NEM_ A DO BYTEG 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_CNMD2CMVD O MEM A_DOSO MVEM 70D MVEM DQS MEM A_DQS_P<0> 14 26
MVEM_A_DQS0. MEM 70D MVEM_DQS MEM A_DQS_N<O> 14 26
« . o MEMA L A
MEM_CLK MEM_DATA VEM_CLK2NMEM MEM_CMVD MEM_DATA VEM_CMVD2MEM NEM A DORT NEM 70D NEM DOR VEM A_DOS_P<1> o
MEM _CLK MEM _DQS * MEM_CLK2NEM MEM_CMD MEM _DQS * MEM_CNVD2NVEM > MM A DOSL MEM 70D VEM DS MEM A DQS N<1> 14 26
O MEM A DGS2 MEM 70D MEM 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_CTRL2MEM MEM_DATA MEM_CLK * MEM_DATA2MVEM S MEM A_DOS3 MVEM 70D MVEM DQS MEM A _DQS_N<3> 14 26
M A DQS P<4>
N N O MEM A DGsa MEM 70D MEM DCS VEI 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_CMVD * MEM_CTRL2MEM MEM_DATA MEM_CMD * MEM_DATA2MVEM S MEM A _DOS5 MVEM 70D MVEM DQS MEM A_DQS_P<5> 14 26
M A N<5>
N N [ MEM A DGSS MEM 70D MEM DCS VEI DQS 14 26
MEM_CTRL MEM_DATA MEM_CTRL2MEM MEM_DATA MEM_DATA NEM_DATAZDATA = A noss - T VEM A DOS_P<6> .
NMEM _CTRL MEM DQS * NMEM_CTRL2NMVEM NMEM _DATA MEM DQS * NMEM_DATA2NVEM S MEM A_DOs6 MEM 70D MEM DGS MEM A _DQS _N<6> 14 26
O MEM A DGs? MEM 70D MVEM DCS MEM A DQS P<7> 14 26
e > 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 = wEME oK NEM 70D VDD | vEM LK MEM B CLK N<5. . 0> o
M M CTRL * M _DQS2MVEM M CTRL * * M 20THER
MEM DGS MEM_CTI VEM DQS2VE| 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 M * M _DQS2VEM M * * M 20THER = i LA ~
MEM DGS MEM DGS VEM DQS2VE| MEM DGS MEM 20T O MEMB QD MEM 40S VDD | NEM CMD VEM B _BA<2.. 0> 14 27
Need to support MEM *-style wildcards! O MEMB QWD MEM 40S VDD | MEM CMD NMEM B_RAS L 14 27
DDR2: [ MMB QD MEM 40S VDD | MEM CVD MEM B _CAS L 1427
DQ signals should be matched within 20 ps of associated DQS pair. O MEMB QD MEM 40S_VDD | MEM CVD MEM B WE L 142
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 NEM DATA MEM B DO<23. . 16> e
A BA/ crd signal s should be matched within 75 ps, no CLK matching requirenent. = NEM B DO B TES M 408 NEM DATA MVEM B DO<31. . 24> e
Al nenory signals maxinumlength is 1.005 ps. CLK mininumlength 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 = NEM_B_DO BYTES NEM_ 405 NEM_DATA VEM B_DO<47. . 40> .
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. O MEM B _DQ BYTE? MEM 40S MEM_DATA MEM B_DQ<63. . 56> 14 27
%}S i nt:g- Eﬁggknﬁ;fgkrggs?g:{;?rgﬁem thin 1 ps, inter-pair matching shoulw be within 180 ps NEM B_DO BYTEQ NEM 40S NEM DATA MEM B DMKO> .
425 h . . . . . . . MEM B _Dwv<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. [m— Tt o =, A B VEM B DVE3> e
Al nenory signals maxinumlength is 1.005 ps. CLK mininumlength is 594 ps (lengths include substrate). = =i 5 = VEM B DVEAS i+ =7
DQ A/ BA/ cnd signal spacing is 3x dielectric, DQ/CLK is 4x dielectric [ MEMLB DQ BYTEA MEMAOS MEM DATA e =
’ . [ MEM B_DQ BYTES MEM 40S MEM DATA MEM B DWMK5> 14 27
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.3 O MEM B DQ BYTEG MEM 40S MVEM DATA MEM B_DiVk6> 14 27
SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112), Section 6.2 > MEM B DQ BYTE? MEM 40S MEM DATA MVEM B_DIMK7> 14 27
MCP MEM COWP Signal Constraints [ JEa. 00 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 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 [ 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 MM 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 A 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 DS NVEM 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 DS MEM B DCS N<6> e SYNC_MASTER=T18_M.B SYNC_DATE=02/ 05/ 2009
> MEM B DOS? MEM 70D MEM DQS MEM B_DQS _P<7> 12 NOTI CE OF PROPRI ETARY PROPERTY
O MEM B DGS? 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 AGREES 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
I'l NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLI SH | N WHOLE OR PART
SI ZE DRAW NG NUMBER REV.
D 051- 7903 A
@ APPLE | NC. T — =
NONE 76 83
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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?

PCI E_90D * =90_OHM DI FF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
CLK_PCI E_100D * =100_OHM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG 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 ?

SOURCE: MCP7

Anal og

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

Vi deo Si gnal

Constraints

PHYSI CAL_RULE_SET LAYER &L%E%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 TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
CRT * =4: 1_SPACI NG ? CRT CRT * CRT_2CRT
CRT_2CRT * =STANDARD 2
CRT_20LK * 50 ML 2
CRT_2SW TCHER * 250 ML 2
CRT_SYNC * 16 ML 2
MCP_DAG_COVP * =2: 1_SPACI NG 2

CRT signal single-ended i npedence varies by |ocation:
- 37.5-ohmfrom MCP to first term nation resistor.
- 50-ohmfromfirst to second term nation resistor.

- 75-ohm from out put

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),

Sections 2.5.1 & 2.5.2.

Di gital

Vi deo Si gnal

Constraints

PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
DP_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
LVDS_100D * =100_0HM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF
MCP_DV_COMP * Y 20 ML 20 ML =STANDARD =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI 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 matching should be 5 mls.

Di spl ayPort/ TMDS intra-pair
DI spl ayPort AUX CH intra-pair

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 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
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 LINE 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 POLE 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 PCl E_90D PCILE PEG D2R P<15.. 0>
o PCl E_90D PCLE PEG D2R N<15.. 0>
— PCI E_90D POLE PEG D2R C P<15..0>
[ PCI E_90D PCIE PEG D2R C N<15..0>
[ — PCIE_90D PCIE PCIE M NI _R2D P
[ PCIE_90D PCIE PCLE M N _R2D N
O POE MN _RD PGl E_90D PO E PCOE MNI_R2D C P
[ — PCI E 90D PCIE PO E MN _R2D C N
O POEMN _R PCl E_90D PO E PCIE M N _D2R P
o PCIE_90D PCIE PCLE M N _D2R N
[ — PCIE 90D PCLE PClE FWR2D P
[ PCIE_90D PCIE PClE FWR2D N
[ PO E FWRD PCI E_90D PO E PCLE FWR2D C P
[ PCl E 90D PCIE PO E FWR2D C N
[ PCOE FW 2R PCl 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 PClE_90D PCILE NC _PCl E_EXCARD R2DCP
— PCIE_90D PCLE NC _PClI E_EXCARD _R2DCN
O POEEXGARD R | paEoop  |pae | NC PCIE EXCARD D2RP
PCI E 90D PCIE NC PCl E_ EXCARD D2RN
MCP_PEQ REECI K CK PCIE 1000 GLK PCIE NC PEG CLK100MP
CK PCIE 1000 GLK PCIE NC PEG CLK100MN
MCP_PE1_REECIK CK PCIE 1000 CLK PCIE PCIE CLKIOOM M NI _P
CIK PCIE 1000 CIK PCIE PCl E CLK100M M NI _N
MCP_PE2_REEQ K CLK_PCIE 1000 GLK_PCE PCl E_ CLK100M FW P
CK PCIE 1000 CLK PO E PCl E_ CLK100M FW N
MCP_PE3 REECI K CIK PCIE 1000 LK PCIE NC PCl E_CLK100M EXCARDP
CK PCIE 1000 CLK PCIE 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_|I G B COVWP_PB
CRT_SYNC CRT_50S CRT_SYNC NC CRT_| G HSYNC
CRT_SYNC CRT_50S CRT_SYNC NC CRT | G VSYNC
MP_DAC RSET vee_pac cave | NC MCP_TV_DAC RSET
MCP_DAC VREE vce_pac cave | NC MCP_TV_DAC VREF
TMDS_| G TXC DP_100D DisPLAYPORT | TMDS | G TXC P
TMDS | G TXC DP_100D pspLayporT | TMDS |G TXC N
TMDS | G TXD DP_100D pspLAayporT | TMDS |G TXD P<2.. 0>
TMDS | G TXD DP_100D DiSPLAYPORT | TMDS | G TXD N<2. . 0>
DP_ M DP_100D pispLayport | DP_ 1 G ML_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_1G B A K LVDS_100D LVDS LVDS CONN B _CLK P
LVDS_IG 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_TERWP MCP_SATA TERMP
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PCl Bus 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
PCl _55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_0OHM_SE =STANDARD =STANDARD
CLK_PCI _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 VE| GHT
PCl * =STANDARD ?
CLK_PCI * 8 ML ?

SOURCE: MCP7

LPC Bus

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

Section 2.8.

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
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 LI NE-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 ALFONBTE | 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 LI NE-TO LI NE SPACING | VEI 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 ALFONBTE | 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 LINE-TO LI NE SPACING | VEI GHT
SMB * =2x_DI ELECTRI C ?

SOURCE: MCP7

HD Audi

9 Interface DG (DG 03328-001_vOD),

Section 2.11.1.

o Interface Constraints

SOURCE: MCP7

SI O Si gnal

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

Section 2.12. 1.

PHYSI CAL_RULE_SET LAYER ALONBHTE | 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

9 Interface DG (DG 03328-001_vO0D),

Section 2.13.

SPI

I nt

erfac

e Constraints

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 55 * =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 | VEI GHT

CLK_sLow * 8 ML ?

PHYSI CAL_RULE_SET

LAYER

ALFON RUTE | 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_COVP

MCP_HDA_COVP

MCP_HDA_PULLDN_COVP

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 pPCl_55S Pl 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 Pl PCl _REQL L
PO _aNT1_L PQl_55S pCl PCl _GNT1 L

> PCL_INTWL PCl_55S pCl PCl _I NTW L

O 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 PGl _INTZ L
O—MP PQ_AK2 CLK_PCl_55S | GLK_PCl PCl _CLK33M MCP_R
— K PO 558 | A K PCl PCl _CLK33M MCP
> LPC AD LPC 55S LPC LPC AD<3.. 0>

[ LPC ERAME L LPC 558 LPC LPC FRAME L

S LPC RESET L LPC 55S LPC LPC RESET L

O MeiPCaAKo | AKIPCS55S | AKIPC LPC CLK33M SMC R
o QK LPC 558 | QK 1PC LPC CLK33M SMC
[ CIK IPC 558 | QK IPC 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

Y 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

> UsB IR 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_aLK SMB 555 SMB SMBUS MCP_1_CLK
[ SMBUS MCP_1_DATA SMB 555 SMB SMBUS MCP_1 DATA
[ HDABIT QK HDA_55S HDA HDA BI T_CLK

[ HDA_55S HDA HDA BIT_CLK R
[ HDA_SYNC HDA_55S HDA HDA_SYNC

[ 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 A K QK SLONS5S | QK SLON PM CLK32K_SUSCLK R
CLK SLOW55S | LK SLOW PM _CLK32K_SUSCLK
SPI_QlK SPI_55S SPL SPI_CLK R
SPI_55S SPI SPI _CLK
SPL_MOSI SPL_55S spI SPI _MOSI _R
SPI_55S SPI SPI _MOSI
SPI_M SO SPI_55S SPL SPI _M SO
SPI_55S SPI SPI _M SO R
SPL_Cs0 SPL_55S spI SPI _CSO_R L
SPI_55S SPL SPI _CS0_L

12 18

18

18

18 40 42

18 40 42

18 24

18 24

24 40

24 22

19 38

19 38

8 19

8 19

8 19

8 19

6 19 20

6 19 20

6 19 20

6 19 20

19 48

19 48

19 39

19 39

19 38

19 38

8 19

8 19

8 19

8 19

19 30

19 30

19

12 20 26 27 43

12 20 26 43

20 43 58 72

20 43 58 72

20 53
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MCP RGM |

(Et hernet) Constraints

PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
MCP_M | _COwP * =STANDARD 7.5 ML 7.5 ML =STANDARD =STANDARD =STANDARD
ENET_M | _55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG AEI GHT

MCOP_BUFO_CLK

=3: 1_SPACI NG ?

ENET_M |

12 ML

SOURCE: MCP7

3 Interface DG (DG 02974-001_vO01),

Sections 2.7.2 & 2.7. 4

88E1116R ( Et hernet PHY) 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 AEI GHT

ENET_MDI

25 ML

?

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

Section 2.7.4

ﬂ
4
X
2
|

.
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_CLK25M 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 ML ENET_RX CTRL

[ ENET_TXAK ENET_M | _55S | ENET_M | ENET_CLK125M TXCLK
[ ENET_TXDO ENET_M | _55S | ENET_M | ENET_TXD<0>

[ ENET_TXD ENET M1 55S | ENET M| ENET_TXD<3.. 1>
[O—ENET_TXD ENET_M1_55S | ENET M| ENET_TX_CTRL

[ ENET M1 55S | ENET M1 ENET_RESET L

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

17

17 3

31 3

Et her net
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FireWre Interface Constraints FireWre Net Properties
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
. _ _ - - - -
FW 110D =110_cHM DI FF| =110_OHM DI FF =110_OHM DI FF =110_OHM DI FF =110_OHM DI FF | =110_OHM DI FF —_Fweo_tea Fwiion fwe NC EVO TPAP e
O EWP0_TPA EW 110D EW TP NC FW)_TPAN 34 36
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT > FWePo_TPB EW 110D EW TP NC FW_TPBP 34 36
pEpp— N 3 1 SPACI NG > > EWP0_TPB EW 110D EW TP NC FW_TPBN 34 36
= i ’ [O—EWPp1_TPA EW 110D EW TP FW PORT1_TPA P 24 36
[O—EWp1_TPA EW 110D EW TP FW PORT1_TPA N 24 36
> EWP1_TPB EW 110D EW TP FW PORT1_TPB P 34 36
[O—EWPp1_TPR EW 110D EW TP FW PORT1_TPB_N 24 36
Port 2 Not Used

FireWwWre Constraints
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SMC SMBus Net

PHYSI CAL_RULE_SET LAYER ALONBHTE | 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_Sal 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 555 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 1TO1_DI FEPAIR CHGR CSI _P
[ 1TOl_DI FEPAI R CHGR CSI _N
[ CHGR CSO 1TO1_DI FEPAI R 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 46 51

40 43 26 51

6 40 43 59 60

6 40 43 59 60

25 37 40 43

25 37 40 43

SMC Constraints
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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 i 11 Dl FFPALR =55_OHM SE =55_OHM SE =55_OHM SE =1:1_DI FFPAIR =1:1_DI FFPAIR [ ENET_MDI_100D | ENETCONN ENETCONN_P<3. . 0> 33 [ PCI E_90D PCIE PCIE M N _R2D P 6 20 77
DI FFPAI R * =1:1_DI FFPAIR =1:1_DI FFPAIR =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_PCOIE 100D | GLK POE PCIE CLKI0O0OM M NI_CONN P &z
[ SATA_100D SATA SATA ODD R2D UF_N a7 [ CK PCE 100D | QK PO E PCl E CLK100M M NI _ CONN_N 5 20
— SATA_100D SATA SATA_ODD D2R _UF_P 637 - 1TOl_DI EEPALR CHGR CSI_R P 0
SPACI NG_RULE_SET LAYER LINE-TO- LINE SPACING | I GHT = SATA_100D SATA SATA_CDD D2R UF_N e [— 1TOL_DLEEPALR CHCR CSI_R N o0
- 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 ar — 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 3
- - 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_555 THERM CPUTHVBNS_D2_P 16 [ (LSB EXTA) USB_20D USB Us %
- o = (USB_EXTA) USB_90D USB USB2_LT1_N 8
[ 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 .8
- THERM 1TOL_ 555 THERM CPU_THERMD N o [ = - 5 N P
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | VEI GHT Yomatn T TR O - - MCPTHVENS D2 P > (USB CAVERA) USB_90D USB USB_CAMERA _CONI 6 20
[ 3 o o [—__(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
[ MCP_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_THVDI ODE_N 20 45 = USB LT2 P
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VI GHT SENSE_ Dl FEPALR SENSE_1TOL 559 SENSE ISNS 1V5 S3 P | — USB 90D USB 38
3 - _ 5163 USB 90D USB USB_LT2_N a8
G\D * =STANDARD ? | — SENSE _1TOl_555 SENSE I SNS_1V5_S3_N 51 63 = e IOOD oL SPLAYI DP AUX CH SW P
SENSE_1TOI 559 SENSE I'SNS_1V5_S3_R P = - T DF AUX CH SW N it
PP1V8_MEM * =STANDARD ? | — SENSE71T01755 SENSE ISNS 1V5 S3 R N — DP_100D DI SPLAYPORT 70
| — == | ‘N RP B o Sk aur DI EEPAI R ADI O SPKRCONN L_OUT_P o657
> SENSE_DI EEPAIR SENSE_1TO1 555 SENSE SNS ORT. 20 51
— DI EEPALR AUDL O SPKRCONN _L_OUT_N 6 56 57
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | W\EI GHT [ SENSE_1TOl_555 SENSE | SNS_AI RPORT_N 20 51 oK DL EEPALR AUDLO SPKRCONN S OUT P
SENSE_1TO1 555 SENSE I SNS Al RPORT_R P 51 [ — QJ 6 56 57
G\D_P2WM g 0.20 MM 1000 = = = - . DI EEPALR AUDI O SPKRCONN_S_OUT_N 6 56 57
- SENSE_1TOl 55§ SENSE I SNS_AI RPORT_R N st =
| — — = | DD P >_SPK aur DL EEPAL R AUDLO SPKRCONN_R_QUT_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 o857
— = = — > DI EEPALR AUDL O SPKRAMP_L_QOUT_P s6
[ SENSE_1TOl_555 SENSE I SNS_ HDD R P st = oK A N
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SENSE 1TOL 559 SENSE I'SNS HDD R N — DI FEPAI R AUDI O SPKRAMP ouT 56
[ == o — DI FEPAI R AUDLO SPKRAMP_R QUT_P s
VEM CLK @o . @D_P2mM [ SENSE DIFFPAIR | SENSE 1Tl 555 SENsE | I SNS LCDBKLT P 5172 DLEEPALR AUDLO SPKRAMP R OUT N
SENSE_1TOl_555 SENSE I SNS_LCDBKLT_N 5172 = 5
MEM_ VD ao * G\D_P2MM = = = DI EEPAI R AUDL O SPKRAMP_S_QUT_P s6
2 X = SENSE_1TO1_555 SENSE I SNS LCDBKLT R P = DiFEPALR Ao SPKRAMP_S_OUT_N
MEM CTRL e . @D_P2vm o SENSE_1TOl_55§ SENSE I SNS_LCDBKLT_R N | — 56
v OATA o , pp— [ SENSE_DI FEPALR SENSE_1TOl_555 SENSE I SNS_QODD_P a7 51 : . N .
- - = SENSE_1TOI_565 SENSE I SNS_ODD_N - K19i Specific G aphics Net Properties
MEM DQS o) . an_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_CPWITT_P 5 vos 1000 N LVDS CONN A CLK FE P
€ SENSE_1TO1 555 SENSE I SNS CPUVTT N = > - VDS 6 69
CLK_PCIE G\D * GND_P2MM CLK_FSB G\D o 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 [ =
c o - w2 o o : o 1 SENSE_1TOL_555 SENSE MCPCORESO_RSEN N - LvDS_100D Lvs LVDS_CONN B CLK F P oo
~ « e P2 Bl o e PR — =S & - LvDs_100D Lvns LVDS_CONN B_CLK F_N oo
R . 68 69 71
SATA GND GND_P2MM CPU_GTLREF GND GND_P2MM — SB_PONER :;ngg gg 87537510 21,2224 28 oM DP_100D O SPLAYI DP ML C P<3 0> .
: - SB_PONER 6,712 17.18.20 21 z248 | = a DPF M. G N<3.. 0>
usB oD - G\ND_P2MM CPU_VCCSENSE oD * G\ND_P2MM SB POWER PP1V5_S0 RN 1 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 DE_M. DP*loOD DL SPL AYPCRT w M_ P<3. - o> e
= - - - - - T 8 DP_100D DI SPL AYPORT DP_M__N<3.. 0> 1770 71
SATA SB_PONER * PVR_P2WM = % | > DP_100D DI SPIL AYPORT DP_M__CONN_P<3. . 0> n
&
B B_PONER * PVR_P2 . 3> DP_100D DI SPL AYPORT DP_M._CONN N<3.. 0> "
e S5 Pole Yo SD Card Net Properties > DP_AUX_CH De_100D DisPLAYPRT | DP_AUX_CH C P 7
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 NET_TYPE D DE_AU 7CH DP*loOD DL SPLAY] uj AUX O_| C N o
- - - = - - - = - = - - ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
LS b . G\D_P2w ENET_M v . G\b_P2w [ SD DATA SD 558 sSD | NTERFACE | SD_D<0> 6 30
. I - [ SD_DATA SD 558 SD I NTERFACE | SD _D<1> 6 30
Menory Constrai nt Rel axations = sooata So1 nreReace | SD D<2> -
[ SD_DATA SD 558 SD | NTERFACE | SD_D<3> 6 30
Al l ow 0.127 mm necks for >0.127 mmlines for GMVCH 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 558 s INTEREACE | SD_CLK 6 30
> sb.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 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
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
MEM_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
PClI E_90D * 0.09 MV 100 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
UsB_90D TOP 0.09 MV 500 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_DV_COwP TOP 0.1 MM 500 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE Kl 9 . . H H
i Specific Constraints
MCP_MEM_COWVP 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 SY'\K:iDATE:O]./ 08/ 2009
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 (%, APELE) SMRYTER, NG THE POSSESSOR
MCP_DV_COwP * 0.25 MM 250 ML | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
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K19i

Boar d- Speci fi ¢ Physi cal

& Spaci ng Constraints

BOARD LAYERS BOARD AREAS PRI | OEREPRR
TOP, I1SL2,1SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9,|SL10,|SL11, BOTTOM NO_TYPE, BGA M 15.2
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
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 AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
55_OHM _SE TOP, BOTTOM Y 0.090 W 0.090 wW
55_OHM_SE * Y 0.076 MM 0.076 MM =STANDARD =STANDARD =STANDARD
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
50_OHM_SE TOP, BOTTOM Y 0.115 mw™m 0.115 MM
50_OHM_SE * Y 0.076 MM 0.076 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
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 ALONBTE | 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 ALONBTE | 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 WM 0.185 W™ 0.200 w 0.200 w
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
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 WM 0.220 w 0.220 wW
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
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 ALONBTE | 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, 1SL, 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 W
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
110_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
110_OHM DI FF | st3,1sL4,15L9,15L10| Y 0.075 WM 0.075 WM 0.330 mv 0.330 mv
110_OHM DI FF | TOP, BOTTOM Y 0.077 WM 0.077 WM 0.330 w 0.330 mv
PHYSI CAL_RULE_SET LAYER AFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
1:1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 W 0.1 W

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET NET_PHYSI CAL_TYPE AREA_TYPE PHYSI CAL_RULE_SET
DEFAULT * 0.1 MW ? * * BGA BGA_P1MM MEM 40S BGA STANDARD
STANDARD * =DEFAULT ? MEM _CLK * BGA BGA_P2MM MVEM 40S_VDD BGA STANDARD
BGA_P1MM * 0.1 MW ? 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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