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1. ALL RESI STANCE VALUES ARE IN OHVS, 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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BOM NUMBER BOM NAME BOM OPTI ONS Bar Code Labels /| EEE # s
639-0035 PCBA, MLB, FOX DOR COWN, K84 KB4_COMMEN, CPU_2_0GHZ, FOX_DDR_CONN, EEE_8CG PART NUMVBER | QTY DESCR PTI ON REFERENCE DES | ORI T1 CAL BOM OPTI ON
639-0254 PCBA, MLB, M.X DDR COW, K84 K84_COWVEN, CPU_2_0GHZ, M.X_DDR_CONN, EEE_A36
826-4393 1 LB PIN LABEL, PGB, 28WM X 6 WM [EEE 80 oRITICAL EEE 806
085-0748 K84 M.B DEVELCPMENT BM K84_DEVEL_ENG
826-4393 1 LB PIN LABEL, PGB, 28WM X 6 WM [ EEE: A36] oRITICAL EEE A36
639- 0554 PCBA, M.B, FOX DOR CONN, PVT KB4 KB4_COMVEN_PVT, CPU_2_0GHZ, FOX_DOR_COMN, EEE_OXR
826- 4393 1 LB PIN LABEL, PGB, 2800 X 6 WM [EEE O®R RITICAL EEE OR
639- 0555 PCBA, M.B, MLX DDR CONN, PVT K84 K84_COMVON_PVT, CPU_2_0GHZ, M.X_DDR_CONN, EEE_CY1
826- 4393 1 LB PIN LABEL, PGB, 2800 X 6 WM [EEE oV oRITICAL EEE o1
085- 1076 K84 M.B DEVELCPMENT PVT K84_DEVEL_PVT
BOM G oups
BOM GROUP BOM OPTI ONS
KB4_cOWON COMMON, ALTERNATE, K84_NCP, K84_M SC, K84_DEBUG_ENG, K84_PROGPARTS
K84_COMMON_PVT COMVON, ALTERNATE, K84_MCP, K84_M SC, K84_DEBUG_PROD, K84_PROGPARTS )
KB4_woe MCP_B03, BOOT_NODE_USER, MCPSEQ_SMC
K84_M sC ONEW RE_PU, DP_ESD, M KEY, LDO_NO, MEM_SENSE, 1P05_HI GH_SI DE_SENSE, MCP_T_DI ODE_SENSCR, MCPSMC_DI Gl TEMP_YES )
K84_PROGPARTS BOOTROM_PROG, SMC_PROG, VELLSPRI NG_PROG
K84_DEBUG_ENG DEVEL_BOM SMC_DEBUG_YES, XDP
K84_DEBUG_ PVT DEVEL_BOM PVT, SNE_DEBUG YES, XDP, NO_VREFMRGN
K84_DEBUG_PRCD SMC_DEBUG YES, XOP, LPCPLUS_NOT, NO_VREFVRGN
K84_DEVEL_ENG DEBUG_ADC, XDP_CONN, LPCPLUS, VREFNRGN
K84_DEVEL_PVT XOP_COW, LPCPLUS
Modul e Parts
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
33753760 POG. SLOVT, 2. 26, 25W 1066, RO, 3M BGA, P7550 uLo00 RITICAL cPu_2 oGz
33850710 1 G MR, NEP7S, 35X35WM BOALAST, B03 1400 RITICAL MeP_Bo3
51650706 CONN, 204P, SDI WM SCCKET, DORS, RAM BGA 33200 oRITICAL FOCDOR_COW
516-0201 Conmy 204p, S0 W P0. 50 33100 RITICAL FOC_DOR_COW
51650790 CONN, 204P, SOOI WM SCCKET, DORS, RAM NG 5 3200 oRITICAL M.X_DOR_CON
516-0213 CONN, 204, SO MM P=0. 6V HE 33100 oRITICAL M.X_DOR_COWN
452-1708 SOR M. 650, 35X6. 0, D4, HQ 3, BLK, 7 SCREWL, SCREW2, SCREVS, SCREWA RITICAL
514-0704 GO, RCPT, RIS, PLASTI G, HF, K83 KB4 3900 oRITICAL
514-0705 GO, RCPT, U8, 4P, PLASTI G H, K83/ kB4 34600, 34610 RITICAL K8 4
514-0706 O, RCPT, NEP, 20P, PLASTI G, H, KB3/ K84 39400 oRITICAL
514-0718 O, ROPT, 5/ POX F, TX, HE, R, KB/ K88 36700 oRITICAL
3s3s2718 115188042, 4X V MCNTR, 2. 7812, 86V, TORNS urs7o oRITICAL To p
870- 1885 POGD PI N, MED, NI SE- | NPROVED, K84 250900, 280901, 250902, 750903 RITICAL
oo 14158 v e 2eov0e, 50900, 750911 e 2
870- 1886 POSD PI N TALL, NI SE- | NPROVED, KB4 250904, 250005, 250908, 250907, 250910 oRITICAL
3
870- 1886 POSD PI N TALL, NI SE- | NPROVED, KB4 250912, 750013, 250914, 250915, 250919 oRITICAL
870- 1867 POSD PI N TH N NI SE- | NPROVED, KB4 250917, 280918, 250916 oRITICAL 4
10450033 RES, W, 1/ 4W 6. 8 5% 0805, SO R6612, R6617, R6630, RE633 oRITICAL
[E— o e o 0 4 1.0 e or_com 5
353S2718 |'S NEW I NTERSI L PART FOR FI XI NG B4 DONGLE | SSUE 6
514-0704 |'S CLOUD GREY 4/LB3 PLASTIC WPDNl PLATI NG VERSI ON OF 514- 0692 PART FOR RJ45 CONNECTOR
514-0705 |'S CLOUD GREY 4/LB3 PLASTIC WPDNI PLATI NG VERSI ON OF 514- 0689 PART FOR USB CONNECTORS
514-0706 |'S CLOUD GREY 4/LB3 PLASTIC WPDNl PLATING VERSI ON OF 514-0691 PART FOR M NI DP CONNECTOR 7
514-0718 |'S CLOUD GREY 4/LB3 PLASTIC WPDNI PLATI NG VERSI ON OF 514- 0694 PART FOR AUDI O CONNECTOR
DEVELOPMENT BOM 8
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
9
085-0748 1 KB4 M.B DEVELCPVENT BcM DEVEL oRITICAL DEVEL_BOM
085-1076 1 K84 M.B DEVELGPMENT PVT DEVEL_PVT CRITI CAL DEVEL_BOM_PVT 1 O
Programmabl e Parts
Jo— . e ey e e oo e - 11
34152485 1 P w00 RITICAL SMe_PROG
BOTTOM
33550610 1 1G, FLASH, SPI, 32VBI T, 3. 3V, B6MZ, 8- SOP U100 CRI TI CAL BOOTROM BLANK
34152487 1 11G. PRORM EFI| BOOTROM UnLOCK, ks Us100 RITICAL BOOTROM_PROG
33752983 1 1G.PS00H W USB. 56 PIN M.F, CYBc24794 U701 oRITICAL VELLSPRI NG_BLANK
34152491 1 |G VELLSPR NG OONTROLLER, ks U701 oRITICAL VELLSPRI NG PROG
LOCKED BOOTROM APN | S 34152488
Alternate Parts
PART NUMBER | ALTERNATE FOR| BOM OPTI ON REF DES COMMENTS:
PART NUMBER
15250693 15250778 A DALE/ V1 Sy, WRGLAYERS AS ALTERAT
15250796 15250685 A omrec As ALTERATE
15750058 15750055 A DELTA AS ALTERNATE
: ,
13850603 13850602 ALL MURATA AS ALTERNATE SC h e rrat I c / PCB # S
12850093 12850218 A KeNET AS ALTERNATE
15250874 15250516 ~ AAGLAYERS A5 ALTERATE PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
15250847 15250586 AL MAGLAYERS AS ALTERNATE 051- 7982 1 SCHEM M.B, K84 SCH CRI Tl CAL
10450018 10450023 ALL DALE/ VI SHAY AS ALTERNATE 820- 2567 1 PCBF, M.B, K84 PCB CRI Tl CAL
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4/ 28/ 2009: RELEASE 12.4.0 (MAJOR):
- EéEEEW: PMBEgE 693LE§8$I EELIE%%EI—CL[ERS APN 15550367 ON RI GHT PI EZO SPEAKER

4/ 2%{ 20%%[ RELEASE 12,

(“BB%ERI\bGQJH\EdT%% J6703 (FULL RANGE SPEAKER CONNECTOR)

08, 2009: REL E 1.
TR T e 1%@55,%% D B BER S, 4 ATEATE ER 671 8002
AU

4/ 29/ 2009: RELEASE 12.6.0 (MAJOR & WEEKLY ECO): AL R

6 RRI PLAC RS APN 155S0367 ON RI GHT Pl EZO SPEAKER B RNAT 7! OPLATE 1. CINNECTCR WO ER APN 998-2622 AS AN
ECRA g%?% = §7g'9§h97 - ék ED‘%B 8 éKTES &2? éCNI\ECTG? APN 998- 2621 AS AN ALTERNATE FOR
E EF 9710 TO | R'2525 PACKAGE (LONDOR) APN 15250585 FOR - g AP APN 1,C 0ELATED M NI DP CONNECTOR APN 998- 2626 AS AN ALTERNATE
) - P ? ATED USB CONNECTOR APN 998- 2624 AS AN ALTERNATE FOR
4/ 22/ 208% B8R E 65710[’8&&J% TH\EE%ILE R L APN 15250826 AS 2525 PACKAGE CAN' T FIT IN - ﬁ J 'O l5P PI NS 870-1885 (MEDI UM, 870-1886 (TALL), AND
- (‘}1952 TO _APN: 13250131 02 0. 033UF,
LT RE Tt LT et s I SR i GM o Egisve@‘&b . @EEB&%O A VT e
- §E ,\&9 % ES RESI STCRS R6/ A AND DVDD _ EEN BgY E '\% V‘%I:@J_PE +I\15®ngs 5925 AS STATED
u% AERRNGED RS0 & R6002 TO 33 OHVS RESI STORS TO FI X UNDERSHOOT ON i L AL D|§s FOLSSY, . 596 AP 11650010 TO FI X A
05/ on/ 2009 RELEASE 12.9.0 (MAJOR): - 047 FRO\/I 10 OHM TO 0 GHM 5% APN: 11650004 TO FI X SLOW W4 B SYNC DATES
- : é?o Rom 0.1UF TO 1UF, 10% APN: 13850640 TO FI X SLOW " " "
QE%W ART ALTERNATES FG? USB AND M NI DP CONNECTORS. ALSO T Pl DAYU Revl S I On HI St Or
glA 88 St %TER TE 8839 TAL 08/ 27/ 2009: AG LE PDFC OK2FAB RELEASE 16.0.0 (FAB)- 2
: BAE 45 REPLAGEB BLASTIE VR O%NESWE%T T YR RETATNARR 52588651 . PR PP REFREE B HEREHBEL oF co715 4. 7UF APN 13850661 @ App| e |Inc. 051- 798 D
<]
9%%4 ZQOQRE)RE'@L/ ESEE 1 X WEALTERNZ\P SRk NOTI CE OF PROPRI ETARY PROPERTY: SR
REEBCUNbE PN EBARF =T DOBRRA7 A Na 210 APN 35352073 )
o5, 2009 RELEASE 12 11 V\EEKLY ECOL; E%kﬁﬁék’&p?ngggg@:?f&%ﬁ%s SrER I ne I——
ER ARBRES? % E QE%%EW%N@BZ b &vnveaLs | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 6 OF 109

I PL, Il NOT TO REPRODUCE OR COPY I T
PCQDPED E@T&Am SCHEMATI C AND CAD SYMBOLS "IV AL ;?%%WNT DES] WEEEI:_I'> OF <TOJAL] DESI GN_SHEETS>
5 | 7 [ 6 [ 5 [ 4 I 3 I 2 |




8 | 7 | 6 | 5 | Z | 3 | > | T
Functi onal Test Points
FAN CONNECTORS FUNC_TEST X16 W RELESS CONN  FUNC_TEST PONER NETS FUNC_TEST
TRUE PP5VRT_S0 . TRUE PP3V3 S3 BT F 2
g TRUE FAN RT_PWV “ = TRUE CONN PCIE_ M NI_D2R P w0 72 [ TRUE EggCOR’E % %J o DI
P TRUE FAN RT_TACH - B TRUE CONN PCIE M NI D2R N - TRUE ‘CORE s
(NEED TO ADD 1 GND TP) = TRUE CONN PCIE M NI_R2D P a0 72 = 1RUE PPOV7S5_SO 8
B TRUE CONN PCIE M NI_R2D N 0 72 (e TRUE PP1VO5_SO .
M C FUNC_TEST B TRUE PCIE_CLK1I00M M NI__CONN P . TRUE PP1V5 SO .
TRUE PCI E_ CLK100M M NI_CONN N N TRUE PP1V8 SO .
TRUE BLMCLO 5 5 = TRUE PP3V3 WAN = TRUE PP5VLT SO !
TRUE BI_MC HI 53 5 TRUE PGl E WAKE L e o TRUE PP5VRT_SO 8
TRUE BLMC SHED 5 g TRUE CONN_USB2 BT P i TRUE PP3V3_SO 4
TRUE CONN_USB2 BT N w0 73 0 TRUE PP1VS S3 .
SPEAKER FUNC_TEST = TRUE MN CLKREO O L » = TRUE PP3V3_S3 e
= TRUE SPKRAMP_L_N OUT s2 s TRUE M NI _RESET_CONN L w0 TRUE PP5V_S3 s
= TRUE SPKRAMP L P QUT 52 53 (NEED TO ADD 2 GND TP) (5 TRUE EElVlRlVOS S5 s
> TRUE SPKRAMP_R_N_OUT 52 5 [ 123:2 PP§$255 m s
= e S SN o = TRUE PPBUS G3H . =
— TRUE SPKRAMP_SUB N QUT 2w .
TRUE SPKRAMP_SUB P_QUT = TRUE PP3V3 ENET PHY .
= e = TRUE PP1V2R1V05 ENET .
TRUE PP3V3_G3_RTC oz
| PD_FLEX_CONN FUNC_TEST = TRUE PP3V3_W.AN .
TRUE PP3V3 S3 LDO TRUE PPSV_SW ODD 73047
g TRUE PP18V5 S3 o D TRUE PP5V SO _HDD FLT .
- TRUE 72 CS L e s = TRUE PP3V3_S5_AVREF_SMC 36 37
LVDS FUNC_TEST ': TRUE 22 DEBUGS o = TRUE PP18V5 S3 s
TRUE PP3V3_LCDVDD_SW F 765 (NEED 2 TP) TRUE z2_NCSI sa 55 0 TRUE PP3V3 S3_LDO
g TRUE PP3V3 SO LCD F o ( ! g TRUE Z2 M SO wa s TRUE F'F'F;?/\gnL(gg\/liD ODSB\IQ/LI; 765
0D TRUE PPVOUT_SO_LCDBKLT 7 a7 65 68 (NEED 2 TP) TRUE Z2 SCLK 44 a5 [ TRUE TPavE ALDTO A 7 47 65 68
=B TRUE LVDS | G DDC _CLK 10 65 B TRUE Z2_BOOST _EN 5 = TRUE NAL OG 9 C
TRUE LVDS | G DDC DATA 16 65 = TRUE Z2_HOST_| NTN an a5 TRUE ﬁMNC E',\:A & EN 36 57 63
= TRUE LVDS_I G A DATA N<O> 16 65 72 TRUE Z2 CLKIN a5 (e TUF - ;P % t 21 36 37 63
=B TRUE LVDS | G A_DATA P<0> 18 65 72 0D TRUE Z2 KEY_ACT L 44 a5 21 32 36 63 67
[en TRUE LVDS | G A DATA N<1> 18 65 72 = TRUE Z2 RESET s a5 = === = 765
= TRUE LVDS | G A DATA P<i> I B TRUE PSOC M SO .. v W
B TRUE LVDS | G A DATA N<2> 10 65 72 0B TRUE PSOC_MOSI p 3
=B TRUE LVDS_| G A DATA P<2> 1665 72 B TRUE PSOC_SCLK w
TRUE t\\//gg Ilg ﬁ‘ &Lllé 'I:: I';n o 72 = TRUE SMBUS SMC A S3 SDA N
= TRUE 65 72 BUS SMC A S@ Cl s
% TRUE LED RETURN 1 65 68 0D TRUE PSOC F CS L 44 a5
[ TRUE LED RETURN 2 o5 o8 TRUE PICKB L w4 a5 DC POAER CONN  FUNC_TEST
= TRUE. LED_RETURN_3 o5 o8 (NEED TO ADD 2 GND TP) — TRUE. PP18V5 DCI N FUSE (NEED 2 TP)
[En TRUE LED RETURN 4 o5 o0 TRUE ADAPTER SENSE - _—
- TRUE LED RETURN 5 65 68 (NEED TO ADD 2 GND TP)
|: TRUE LED RETURN 6 me KEYBOARD CONN  FUNC_TEST
= TRUE PP5V_S3 CAVERA F T e = TRUE PP3V3 S3 »
TRUE USB CAMERA CONN P o 73 TRUE PP3V42_G3H e
— TRUE USB_CAMERA CONN N 65 73 B TRUE. W5 KBD1 »
(NEED TO ADD 5 GND TP) [ TRUE W5 KBD2 "
TRUE WS _KBD3 w
B TRUE WS KBD4 "
SATA ODD CONN FUNC_TEST = TRUE WS _KBD5 w
TRUE PP5V_SW ODD (NEED 2 TP) = TRUE WE KBD6 as
= e TRUE W5_KBD7
= TRUE SMC_ODD DETECT 3 36 e kb “
TRUE SATA ODD D2R C P . = TRUE e KB?; s B
=B TRUE SATA ODD D2R C N w72 0 igtji W6 KBDLO a1
= TRUE SATA ODD R2D P wn T V& KBDLL -
TRUE SATA ODD R2D N i 72 =0 RUE aa
(NEED TO ADD 2 GN\D TP) =0 TRUE W5_KBD12 aa
TRUE W5 KBD13 "
TRUE W5 KBD14 »
SATA HDD/ SIL  FUNC_TEST g T Ve Kobie CAp -
[En TRUE PP5V_SO_HDD FLT (NEED 2 TP) = TRUE \Avg K@%@ NUM an
0 TRUE SATA_HDD R2D P a7 [ TRUE a
TRUE SATA HDD R2D N i [ TRUE WS KBD18 w“
0D TRUE SATA HDD D2R C P 72 = TRUE WS IESD19 a
e TRUE SATA HDD D2R C N 2 TRUE W5_KBD20 “
TRUE SYS LED ANODE R e 0D TRUE W5 _KBD21 w“
- 0D TRUE W5 _KBD22 » —
(NEED TO ADD 3 GN\D TP) E TRUE. WS KBD23 »
TRUE WS_KBD_ONOFF_L s
B TRUE WS LEFT SHIFT_KBD -
0 TRUE WS _LEFT_OPTI ON KBD w
TRUE WS _CONTROL KBD "
(NEED TO ADD 1 GND TP)
BATT POAER CONN  FUNC_TEST
[End TRUE SMBUS _SMC BSA_SCL 30 75
B TRUE SMBUS SMC BSA SDA s 75
B TRUE SYS_DETECT_L .
TRUE BATT PCS F o 56
(NEED TO ADD 2 GND TP) (NEED 2 TP) WA M_B SYNC DATE=
e
FUNC TEST
HALL EFFECT CONNECTOR FUNC_TEST
TRUE PP3V42_G3H . CS Appl e 1nc. 051- 7982 | D
— TRUE SMC LIDR 55 ®
C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREIN | S THE
PROPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
[ | NT
11 NOT TO REPRODUCE O OPY. 17 7 _OF 109
111 NOT TO REVI |
IV ALL R?Gﬂsw_% W£E5> OF <TOl | DESI GN_SHEETS>
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5o =PPVCORE SO _CPU REG — o

" S0, SOM' RAI LS

PPVOORE _SO_CPU

61 _=PPCPUVTT SO REG _—

N_LINE_W DTH=0. 6 M

- M
(CPU VOORE PWR) M N_REGKW DTH-0. 3 MV
VOLTAGE-T. 25V
MAKE_BASE=TRUE

ss =PPOV75 SO REG —

64 _=PP1V5 SO FET —

23

MCP_HDM VDD

VMON

MCP PLL UF R

s0 _=PPMCPCORE SO REG — o PPVCORE _SO_MCP

6 mm

2 m

Py 1011 12 13
MCP_FSB 14 22 23
MCP_PEX_DVDD 82
MCP_AVDD UE 23
MCP_SATA DVDD 823

(MCP VCORE AFTER SENSE RES)

22 23

—PPVTT SO VITCLAVP

=PPOV75 SO MEM VIT A

=PPOV75 SO _MEM VIT B

VOLTAGE=1. 5V
MAKE_BASE=TRUE
=PP1V5 S0 CPU

=PP1V5 SO VMON

=PP1V8R1V5 SO MCP _MEM

=PP1V5_SO_NEM McP

=PP1V5 SO MCP PLL VLDO

62 _=PP1V8 SO REG o PP1V8 SO

M N_LT NE_W DTF=0. 10MVI
M N_NECK_W DTH=0. 10M\
TAGE=1. 8V

- BASE=TRUE
— =PP3V3R1V8 SO MCP | FP_ VDD

=PP1V8 SO AUDI O

=PP1V05 SO MCP PLL UF — PP1VO5_SO_MCP PLL UF

PEX &

SATA AVDD/ DVDD al i ases

64

64

64

32

=PPSVRT S0 FET j—

PPSVRT_S0

=PPSVLT SO FET

M N_LINE_W DTH=0. 30 MV
M N_NECK_W DTH=0. 20 M
VOLTAGE=5V

MAKE_BASE=TRUE
=PP5V_S0 CPUTTSO

=PP5V_SO LPCPLUS

=PP5V_S0 FAN RT

=PPSV_S0_CPU | WP

PPSVLT SO

M N_LINE_W DTH=0. 30 M
M N_NECK_W DTH=0. 20 M
VOLTAGE=5V

MAKE_BASE=TRUE
=PPSV_SO_DP_AUX MJUX

=PP5V_S0_HDD

=PP5V_SO_MCPREG

=PP5V_S0_VMON

=PP3V3_SO_FET — o PP3V3 SO
el ™M N_LI NE_W DTFF-0. 300

M N_NECK_W DTH=0. 20/M
VOLTAGE=3. 3V
MAKE_BASE=TRUE
=PP3V3 SO_XDP
=PP3V3 SO NCP
=PP3V3_SO_MCP_DAC UE
=PP3V3 SO _MCP VPLL UF
=PP3V3 SO_ODD
=PP3V3 SO SMBUS SMC 0 SO
=PP3V3_SO_SMBUS SMC B SO
=PP3V3 SO SMBUS NCP O
=PP3V3 SO _FAN RT
=PP3V3 SO AUDI O

" ENET"

=PP3V3 ENET FET —

=PP3V3_S0_| WP

=PP3V3 SO _LCD

=PP3V3_SO_MCP_GPI O

=PP3Vv3 SO MCP PLL UF

=PP3V3R1V5_SO_MCP HDA

=PP3V3 SO SMC
=PP3V3 SO MCPTHVENS
=PP3V3 SO CPUTHVENS
=PP3V3 SO DPCONN
=PPSPD SO NEM A
=PPSPD SO MEM B

=PP3V3 SO PWRCTL
=PP3Vv3 SO VMON

=PP3V3 SO CPUVTTI SNS
=PP3V3 SO SMBUS MCP 1
=PP3V3 S0 _P1V8S0
=PP3V3 SO _MCP PLL_VLDO

RAI LS

PP ENET_PHY 7

32

M N LINE WDTF=0.4 W
VN RESK WOTH=0. 2 Wi

MAKE_BASE=TRUE
— =PP3V3 ENET MCP RMGT

18 23

=PP3V3_ENET PHY. 31
=PP1VO5 ENET FET = PP1V2R1VOS ENET 7

M N_LINE W DTH=0. 4 WM

M N_NECK_W DTH=0. 2 MM

— =PP1V05 SO MCP PEX AVDDO

PP1VOS SO MCP_PEX_AVDD — =PP1V05 SO MCP PEX AVDDL
TRKE_BASE=TRUE =
208 m (A0 —  =PP1V05 SO _MCP_PEX DVDDO

=PP1V05_SO_MCP_PEX_DVDD =PP1V05_SO_MCP_PEX_DVDDL
206 mA (A01)

PP1VOS SO MCP_SATA AVDD =PP1V05_SO_MCP_SATA AVDDO
MIEBASESTRE =PP1V05_SO_MCP_SATA AVDDL
127 mA (A01) —

=PP1V05_SO_MCP_SATA DVDD —— =PP1V05 SO MCP SATA DVDDO
127 mA (A01) — =PP1VO5 SO MCP SATA DVDDL

N

VOLTAGE=T. 05V
MAKE_BASE=TRUE
=PP1VO5 ENET MCP PLL MAC 23

— =PP1V05 ENET MCP RMGT 15 23

=PP1V05_ENET_PHY 31

206 mA (A01)

57 mA (A01)

127 mA (A01)

43 mA (A01)

s8 =PP1V5_S3_REG

— o PP1V5

el M N LI NE W DTF=L.5_mm
M N_NEGK_W DTH=0. 25 nm
VOLTAGE=T. 5V

=PP1V5_S3 P1V5SOFET

PP1V5_S3 MEM A

=PP1V5_S3 MEM B

— =PP1V5 S3 MEMRESET

64 =PP3V3 S3 FET ° PP3V3 S3

— M N_LINE_W DTH-0. 5_mm

22 23

57 _=PPSV_S3 REG — o

VOLTAGE=5V
MAKE_BASE=TRUE
=PP5V_S3 EXTUSB

S3 CAMERA

S3_AUDI O AVP

19 21

S3_SYSLED

S3_TPAD

ODD

S3 _DEBUG ADC AVDD

S3_DEBUG ADC DVDD

= S3_PSVRTSOFET

ss 26 =PPVTT_S3 DDR BUE — PPVTT_S3 DDR BUE

"G3H' RAILS

=PP3V42 G3H REG o PP3V42_G3H

7 55

G3H_SMCUSBMUX

=PP3Vv42 G3H TPAD

PP3V3 S5 LPCPLUS

=PP3V42 G3H RTC D

PP3V42 G3H ONEW RE

=PP3V42 G3H HALL

55 =PP18V5_DCI N CONN — PP18V5_G3H
M N_LI NE_W DTH=0. 6

M1
M N_NECK_W DTH=0. 3 MV

- | RUE
=PP18V5 G3H CHGR

56 _=PPBUS G3H o PPBUS G3H

— M N_LINE_W DTH=0. 4_mm
W DTH=0. 25 mm
6V

M N_NEC
VOLTAGE:
MAKE_BASE=TRUE

=PPVI N _SO MCPCORE

=PPVIN S5 1V5S30V75S0

=PPCPUVCORE V. | SNS R

49 51 53

PPBUS SO _LCDBKLT

(BEFORE HI GH SI DE SENSI NG RES.)

=PPVI N S5 3V3S5

PPVI N_S3_5VS3

—— =PPBUS GBHRS5

— M N_LINE_W DTH=0. 3 MM
M N_NECK_W DTH=0. 2 MM

n S5||

62 _=PP1V05 S5 REG o PP1VIR1VO5 S5

M N_LINE W DTH=0. 6 MM
M N_NECK_W DTH=0. 2 MV
VOLTAC v

MAKE_BASE=TRUE
=PP1V05 S5 MCP VDD AUXC

— =PP1V05 ENET P1VOSENETFET

57 _=PP3V3 S5 REG

=PP3V3 S5 P1VOSENETFET

P3V3S3FET

P3V3ENETFET

=PP3V3 S5 DP PORT PWR

41 _=PPCPUVCORE V I SNS —_—

(AFTER HI GH SI DE CPU VCORE
& CPU VTT SENSI NG RES.)

=PPVIN S5 _CPU | WP 50

W DTH=0. 50MV
N_NEGICW DTH=0. 20Mv
v

SYNC DATE=

ggBTNﬁEHbAMﬂ
T

Power

Al i ases

CfB Appl e I nc.
®

051-7982 | D
C. 0.0
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8 | 7 | 6

| 5

4 | 3

2 | 1

HEATSI NK STANDOFFS

Z0902 Z0901
STDOFF- 4. 50D. 98H- 1. 1- 3. 48- TH STDOFF- 4. 50D, 98H 1. 1- 3. 48- TH

1 1

- LEFT OF CPU - ABOVE CPU

20904
STDOFF- 4. 50D, 98H 1. 1- 3. 48- TH

1

Z0903
STDOFF- 4. 5CD. 98H 1. 1- 3. 48- TH

1

= BELOW NCP = BELOW CPU
FAN STANDOFF

oM T
20905
3P2R2P7

ﬁo

M.B MOUNTI NG (TO C. BRACKET) SCREW HOLES
LSuTs 20807
3P2R2P7 3P2R2P7

— [

M_B MOUNTI NG (TO TOPCASE) SCREW HOLES

OM T
OM T 7091
2840 76810

LVDS CONNECTOR HOLE

28913

3P2R2P7

f@

EM 1O MEDI UM POEO PI NS (870-1794 )
T

oM
750901
2. 0Dl A- NED-SEM - MLB- K84

oM T OM T
7250908 ZS0909
2. 0Dl A- IVED-SEM - MLB- K84 2. 0Dl A- IVED-SEM - MLB- K84
1 1 ( : : ) 1 ( : : )

EM TALL POGO PI NS (870-1698 )
om T

oM T
72350900
2. 0Dl A- IVED-SEM - MLB- K84

&

17 _=PEG D2R N<15: 0>
17 _=PEG D2R P<15: 0>
17 _=PEG R2D C N<15: 0>
17 _=PEG R2D C P<15: 0>
17 _PEG PRSNT L

17 _PEG CLK100M P

17 _PEG GLKI00M N

PCl - E ALI ASES

UNUSED GPU LANES
NC PEG D2R N<15: 0>

NO_TEST=TRUE

NC PEG D2R P<15: 0>

AKE_BASE-TRUE

NO_TEST=TRUE

VAKE_BASE-TRUE

NC PEG RPD C N<15: 0>

NO_TEST=TRUE

AKE_BASE-TRUE

NC PEG R2D C P<15: 0>

NO_TEST=TRUE

TP_PEG PRSNT L

AKE_BASE-TRUE

TP_PEG CLK100M P

VAKE_BASE-TRUE

TP_PEG CLKI00M N

VAKE_BASE-TRUE

UNUSED EXPRESS CARD LANE

AKE_BASE-TRUE

PCI E_EXCARD D2R P — TP _PCl E EXCARD D2R P
= AKE_BASE-TRUE
PClE_EXCARD D2R N — TP _PCI E EXCARD D2R N
AKE_BASE-TRUE.
PCIE EXCARD R2D C P _— TP _PClE EXCARD R2D C P
B WAKE_BASE=TRUE
PCl E_EXCARD R2D C N TP _PCIE EXCARD RPD C N

PCl E_EXCARD PRSNT L

AKE_BASE-TRUE

TP _PCI E EXCARD PRSNT L

EXCARD CLKREQ L TP_EXCARD CLKREQ L

VAKE_BASE-TRUE

PCI E_CLKI0OM EXCARD P

AKE_BASE-TRUE

TP_PCI E_CLK100M EXCARD P

PCI E_CLKI0OM EXCARD N

VAKE_BASE-TRUE

TP_PCI E_CLK100M EXCARD N

UNUSED FI REW RE LANE

PCIE FWIR2R P TP PCIE FWD2R P

AKE_BASE-TRUE

PCILE FW 2R N TP _PCIE FWD2R N

AKE_BASE-TRUE

PCIE FWRD C P TP PCIE FWRD C P

AKE_BASE-TRUE

PCIE FWRD C N TP PCIE FWRD C N

AKE_BASE-TRUE

PCIE FW PRSNT L TP PCIE FWPRSNT L

AKE_BASE-TRUE

FW CLKREQ L TP _FW CLKREQ L

VAKE_BASE-TRUE

PCIE CLKIOOM EWP TP _PCIE CLKI0OM EWP.

VAKE_BASE-TRUE

PCIE CLKIOOM EW N TP_PCIE CLKI00M EWN

AKE_BASE-TRUE

USB ALI ASES
UNUSED USB PORTS

TP _USB EXTD P

AKE_BASE-TRUE

TP _USB EXTD N

VAKE_BASE=TRUE

TP_USB EXCARD P

VAKE_BASE=TRUE

USB EXCARD N TP_USB EXCARD N

AKE_BASE-TRUE

VAKE_BASESTRUE

20

20
73 20
73 20
73 20

73 20

oM T
7350902
2. 0Dl A- NED-SEM - MLB- K84

OM T
ZS0911
2. 0Dl A- NED-SEM - MLB- K84

USB MNP TP USB MNP
WKE RASETRE
USB MM N TP UsB MN_N
VKE_BASETRE
USB_EXTC P TP_USB EXTC P
USB EXTC N TP _USB EXTC N VAKE_BASESTRUE
RDREADER P TP usB ER P TRE_BASE TR
USB_CARDREADER N TP_USB_CARDREADER N WIKEBASETRE
USB IR N TP USB IR N TRE_BASETRE
USB IR P TP USB IR P TRE_BASE TR

oM T
7350903
2. 0Dl A- IVED-SEM - MLB- K84

1

0o M T o T
750904 ZS0905 7S0906 750907
2.0DI A- TALL- EM - MLB- MB7- VB8 2.0DI A- TALL- EM - MLB- MB7- VB8 2.0DI A- TALL- EM - MLB- MB7- VB8 2.0DI A- TALL- EM - MLB- MB7- VB8
B Y u Su
oM T oM T oM T om T
750912 750913 750914 ZS0915

2. 0Dl A- TALL- EM - MLB- MB7- MB8 2. 0Dl A- TALL- EM - MLB- MB7- MB8

SM SM
1 1(:) 1(:)

EM THI NBC POGO PI NS (870-1820 )

)
<

:

oM T

ZS0918
2. 0Dl A- MLB- THI N- BC- K84

SM
_|: 1

oM T

ZS0917 ZS0916

2. 0Dl A- MLB- THI N- BC- K84
SM

2. 0Dl A- TALL- EM - MLB- MB7- MB8

2. 0Dl A- MLB- THI N- BC- K84
SM

2. 0Dl A- TALL- EM - MLB- MB7- MB8
SM

NOSTUFF
ZS0920
2. 0Dl A- MLB- THI N- BC- K84
SM

1

VAKE_BASE-TRUE

18 _MCP_TV_DAC RSET

DACS ALI ASES

UNUSED CRT & TV- OUT | NTERFACE
NC MCP TV _DAC RSET

18 _MCP_TV_DAC VREF

NO_TEST=TRUE

NC MCP_TV_DAC VREF

VAKE_BASE-TRUE

18 _MCP_CLK27M XTALIN

NO_TEST=TRUE

NC MCP_CLK27M XTALIN

VAKE_BASE-TRUE

18 _MCP_CLK27M XTALOUT

NO_TEST=TRUE

NC MCP_CLK27M XTALOUT

VAKE_BASESTRUE

18 CRT IGRC PR

NO_TEST=TRUE VAKE_BASE-TRUE

NC CRT IGR C PR

NO_TEST=TRUE AKE_BASE-TRUE

18 CRTIGGYY — NCCRTIGGYY
— NO_TEST=TRUE VAKE_BASE-TRUE
18 _CRT 1G B COWP PB — NC CRT 1 G B COW PB
— NO_TEST=TRUE AKE_BASE-TRUE
18 _CRT | G HSYNC — NC CRT | G HSYNC
— NO_TEST=TRUE VAKE_BASE-TRUE
18 _CRT | G VSYNC — NC CRT | G VSYNC
— NO_TEST=TRUE VAKE_BASE-TRUE
18 _LVDS 1 G A DATA P<3> — NC LVDS |G A DATA P3
— NO_TEST=TRUE VAKE_BASE-TRUE
18 _LVDS 1 G A DATA N<3> — NC LVDS |G A DATA N3
— NO_TEST=TRUE VAKE_BASE-TRUE
18 LVDS IGB GK P — NCLVDSIGBCKEP
— NO_TEST=TRUE VAKE_BASE-TRUE
18 LVDS IGB CLK N — NCLVDS IGB CLK N
— NO_TEST=TRUE VAKE_BASE-TRUE
18 _LVDS | G B DATA P<3: 0> — NC LVDS |G B DATA P<3: 0>
— NO_TEST=TRUE VAKE_BASE-TRUE
18 _LVDS | G B DATA N<3: 0> NC LVDS | G B DATA N<3: 0>

— NO_TEST-TRUE VAKE_BASESTRUE

M SC MCP79 ALI ASES

CPy PECI_MCP TP_CPY PECI_MP.

AKE_BASE-TRUE

EWPME L TP EWPME L

VAKE_BASE-TRUE

GWUX_JTAG TCK L TP_GMUX JTAG TCK L

VAKE_BASE-TRUE

GWX_JTAG TDO TP_GMUX_JTAG TDO

VAKE_BASE-TRUE

GWX_JTAG TDI TP_GMUX JTAG TOI

AKE_BASE-TRUE

QWX JTAG TMS TP_GMUX JTAG TNS

104 VAKE_BASE-TRUE

VAKE_BASE-TRUE

CARDREADER RESET TP_CARDREADER RESET

18

18

oM T
ZS0910

VAKE_BASE-TRUE

LAN ALl ASES

—=MCP M| _RXER MCP_M1_PD
_NCP M| OOL E_BASETRE ]
3 } RO930
MCP M1 _CRS = e
5%
1/16W
M- LF
2 402
DP HOTPLUG PULL- DOWN L
=DVI_HPD GMUX | NT —_— HPLUG_DET2
‘R0940
20K
5%
1/16W
M- LF
2 402

2. 0Dl A- TALL- EM - MLB- MB7- MB8

SM

MT
ZS0919

2. 0Dl A- TALL- EM - MLB- MB7- MB8

SM

MKEY M C LOAD DET 54

27_MEM A A<15>

SO- DI MM ALI ASES

UNUSED ADDRESS PI NS

j— TP_MEM A Al5

26 _MEM B A<15>

AKE_BASE-TRUE

p— TP _MEM B Al15

32__=P3VENET_EN

VAKE_BASE-TRUE

ETHERNET ALI ASES

PM SLP_RVGT_L 21

VOSENET_EN

P3V3_ENET_PHY_VDDREG

AKE_BASE-TRUE

RTL8211_VDDREG

31__=RTL8211_REGOUT

— VAKE_BASE-TRUE
— NC RTL8211_REGOUT

31__=RTL8211_ENSWREG

AKE_BASE-TRUE

31 _TP_RTL8211 CLK125

— RTL8211 CLKI25

‘RO931
22

5%
1/16W
MF-LF

, 402

CPU FSB FREQUENCY STRAPS

BSEL<2..0>

—  =MCP BSEL<0:2>

70 10 [TR)—CRU BSEL<0: 2>
VAKE_BASE=TRUE

36 _SMC SYS KBDLED

e -

SMC ALI ASES

— TP _SMC SYS KBOLED

50 _IMP6 VR TT

AKE_BASE-TRUE

CPU VCORE ALI ASES

j— TP I M/P6_VR TT

50 _IM/PE_NTC

AKE_BASE-TRUE

j— TP_I M/P6_NTC

AKE_BASE-TRUE

I;:;‘ ST EE R 2. VLG SYNC DATE=
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70 14 EIy-FSB A L<3> M A3* u1000 ADS* |51 FSB ADS L B 14 70
70 14 (ETy-ESB A L<d> LsAd* PENRYN BNR* (o2 FSB BNR L B 1 7
> * Fosc * FSB BPRI L
70 14, FSB A L<5> L A5 L BPRI * & CBD 4 7 =PP1V05_SO_CPU 81112 13
70 14 QETy-ESE A L<e> s A6
70 14 (RSB A L2 o AT DEFER" |16 FSB_DEFER L aD v
70 14 (Ey-ESB A L<g> e A DRDY* | r21 FSB DRDY L D 1
FSB A L<9> 1\OA9* DBSY* OF\ FSB DBSY L 14 70 R1000
70 14 By q o <D 54.9
L<1 s * 1%
70 1 Gy £SE A L<10> gAL0 o e
70 14 (ETY-ESB A Let o ALL* BRO* 51 FSB BREQD L D v e
70 14 (Y FSB A L<12> £z o|AL2* g
70 14 (Ey-ESB A L1 1z fAL3* I ERR* [p0 70 CPU IERR L
70 14 BTy FSB A L<14> 9‘0A14* é E I NET o= CPUINT L Yans KR
70 14 (E)-ESB A Leis> ENONER
70 14 (RSB A Lel6> uoAL6* LOCK* [y ESB LOCK L Vo SURL
70 14 (ETyES8 ADSTE L<0> 1 JADSTBO*
RESET* o ESB CPURST L Yans EERCRD
70 14 (Ery-FSB FEQ L<0> 0 REQD* RSO* |2 ESB RS L<0> g 4 7o
70 14 (ET)-ESB REQ L<l> e [REQL* RS1* | ESB RS L<1> a4 70
70 14 (E)-FSB REQ L<2> e REQR* RS2* [e FSB RS L<2> am e
70 14 (RSB REQ L<3> 2 REQB* TRDY* [ FSB_TRDY L a7
70 14 (ry-FSB REQ L<a> udREQH
HI T e ESBHT L Ve SURL ot
70 1 Ery-FSB AL<ir> e AALT* HOTM [y FSB HTML D 1 ™
70 14 E)-ESB A Llg> lsgAlg* 70 14(@ry-ESB D L<0> £22DO* U1000 DB2* | w2z ESB D L<32> o
70 14 (ET)-ESB A Lelo> s ALo* BPMD* 201 XDP_BPM L<0> aD e 70 10(@Y-FSB D Let> £22DL* PENRYN D33* [ nezt FSB D L<33> aD
70 14 (RTS8 A L<20> v JA20* BPML* [0 XDP_BPM L<1> B 2 70 R1001 70 10(@rY-ESB D Lez> S Foscn DB4* |y vze FSB D L<34> ao
54.9
70 14, FSB_A L<21> wAA21* 2] BPMR* |~ a0t XDP_BPM L<2> D SRl oo 70 14 By FSB D L<3> @2ofD3* 2 OF a4 D35 o e FSB_D L<35> D 1
o> ol o o 1w o8 b Leas e Da DB6* by s FSB D L<36> 14 70
70 1By ESB A L<22> noA22* Q BPMB* [ysct XDP_BPM L<3> B 13 70 M- LF 70 14 ¢TIy 3 o ez
02
70 1 By FSB A L<23> moAzg* g = PRDY* o XDP_BPM L<4> D ™ 2 70 1By FSB D L<5> @50y D5* D37* o2z FSB D L<37> B 14 7
70 14 (RSB A Le2a> uofA24* z PREQ [yt XDP_BPM L<5> Va:n TR 70 10Ery-ESB D L<6> e225D6* DB8* [ o FSB D L<38> ao
* o s FSB D L
70 14 (RSB A Le2s> o fA25* = Tok| s XDP_TCK amo s 7 70 10¢EryESB D L<7> s ofD7* DBO* | 2 S <39> G
- * FSB D L<t
70 14 (Ery-FS8 A L<26> ©oA26* E TOI e XDP_TDI amw e 70 14¢@ry-FSB D L<B> 22 DB D40* |y vzo S <40> G
*
70 14 GETy-ESB A L<27> wo|A27* g TDO| ses XDP TDO oD 10 12 70 70 14(@y-FSB D L<o> @1lDO* ° N D41+ vz ESB D L<41> o
* | ves FSB D L<42
70 14 (B FSB A L<28> Ve A28+ TNVB| _ses XDP_TVE Vens EURERC 70 1B FSB D L<10> 224D10* % % qu* ozs z <4 > D
* FSB D L<43>
70 14 (E)-ES8 A L<2o> uoA29* TRST* [y XDP_TRST L a0 1370 70 10¢Er)-ES8 D Lell> 239D1L D43 [y vee 3 D SO
* FSB D L<44:
70 14 Ery-FS8 A L<30> wA30* DBR* [y XDP_DBRESET L oD = A 70 14¢Ery-FSB D Lsiz> ez ofD12* < < D44* | ves S <44> o
70 14 FSB A L<31> v JA31* R1002 70 10 By £SE D L1z 26 D13 g g D45+ o e FSB D L<45> o
Do s e © o 10 QRS E58 0 Lot edprLar D6+ st 50 0 Lases Bn
70 14
FSE A L<33> WOA%* THERMAL yiow 70 14 QEryES8 D Lats> s D15 DA7*fomes  Fss D vears G
70 14 (Y 5
EOESBA L3 w2A34* 0z, 70 14 (Ey-FS8 DSTB L N<0> 220 DSTBNO* DSTBN2* | v2e FSB DSTB L N<2> o 1 70
70 14
70 14 By FSB A L<35> 25 JA35* PROCHOT* |02t CPU_PROCHOT L. oD 14 37 70 70 14CBy ESB DSTB L P<0> 126 (DSTBPO* DSTBP2* o A6 ESB DSTB L P<2> B v ™
E: * * [ w2 ESB DI L<2> 14 70
70 14 GET—)-FSB ADSTE L<l> Vi ADSTBL* THER! 24 CPU THERMD P o 2 7 70 14¢Er—-FSB DI L<0> tescyDI NVO DI NV2* |, D
THERMDC|_e2s CPY_THERMD N oo 2 7
70 14 [TR)-RUAZOM L 1o A2
* E: L<a
70 10 (OO} CPU FERR L s FERR* THERMIRI P* [y PV THRMIRI P L oy 14 57 70 70 14¢Ery-FS8 D Leie> ez fD16* D48 | ac2s SB D L<ag> Ve SR
FSB D 7 Kas, * DAQ* | A FSB D L<49> 14 70
70 14 [T)-BUIGNE L ol GNNE* 70 14¢Qr)-ESB D L<i7> D17 o} D
70 14(EY-FS8 D Lels> e2efD18* D50* oy st FSB D L<50> ao
Hak FSB D L<10> res D19* D51 | ne22 FSB D L<51> 14 70
70 14 [TRH-LUSTPALK L B STPCLK*  — 70 1CET D19 " o a1y
DU s |LI NTO 70 14¢@y-FS8 D L<20> 1230{D20* D52 |0y peon FSB D L<52> o
70 14
*
70 14 [T CPU NM B LI NT1 BCLKO| sz ESB CLK CPU P ) 4 70 0 1LCEy FSB D L<21> 1es DR 1% D53* o Aczo FSB D L<53> LB 14 70
*
70 14 TR CPU SM_L LoSM * BCLK1| 221 FSB CLK CPU N Yan s RURC] 0 14y FSB D L<22> 122D 2% D54* [ 20 FSB D L<54> D
70 10 (@SB D Le2g> o3 fD23* D55 |y A2z FSB D L<55> ao
IP_CPU RSVD M1 w_|RSVDO 70 14g@y-FSB D L<24> esfDRa* | m D56 [z FSB D L<56> G 4 7
IP_CPU RSVD N5 s |RSVDL 70 14gEry-ESB D L<25> £23o|D25* % % D57 (yas FSB D L<57> Ya:im SUR
IP_CPU RSVD T2 =_|RSVD2 70 14 EY-ES8 D Lez6> vz fD26* p D58* (o A2t ESB D L<58> gD
IP_CPU RSVD V3 v_|RSVD3 a 70 14(@Y-ES8 D Le27> 12 DR 7* 2 hs D59* |y Aoz FSB D L<59> ao
TP Py RSVD B2 = |RSVD4 g 70 14 QEryES8 D Lz e D28 5|8 D60* [ a2z ___ese b L<oos G 1 70
IP_CPU RSVD F6 s |RSVD5 i} 70 14¢Ery-FS8 D L<29> 125{D29* D61* oy Ac2o FSB D L<61> G
IP_CPU RSVD D2 ©_|RSVD6 2 70 14¢Ery-ESB D L<30> 125{D30* D62 |y a2z ESB D L<62> D SR
IP_CPU RSVD D22 w2 |RSVD7 & 70 10(EY-FSB D L<gt res D31 D63* | Ao FSB D L<63> ao
:
TP_CPU RSVD 08 = |RSVDB RL005 70 10(gr)-ES8 DSTB L Nel> 126 [DSTBNL* DSTBNB* [y e FSB DSTB L Neg> D e
) * TB L P<
CPU JTAG Support b e 70 148 OSTB L P<1> 125 DSTBP1* DSTBP3* [y a2 FsB oS 3> D
e 70 14¢Ery-ESB DI L<1> s D NVL* DI NV3* o a0 FSB DIV L<3> o
R1090 2 402
70 13 10 _XDP_TMS AA 70 26 CPU GTLREF 26 |GTLREF M sC COMPO|_rs 70 cPU_coVP<0>
1 CPU_TESTL @ [TEST1 COWPL|_ws 70 cPu cawp<is
R1091 e R1006 Py TEST2 »s [TEST2 COVP2|_ w70 Py cowesz>
70 13 10 _XDP_TDI vy - g 2.0k TP_CPU TEST3 < [TEST3 COVP3|_w 70 cPU cowe3>
1%
cPy TEST4 w2 [TEST4
1 1116w
yiow R1092 it TP_CPU TESTS a1 ITESTS DPRSTP* [ & CPU_DPRSTP_L 14 59 70 R1023 ' R1021
2 <
70 13 10 _X0P TO o3 AN Te_cPu TESTS s ITEST6 DPSLP* [y ooy oeste o amu sa.0 sa.0 %
024 110w 110w
PLACEMENT_NOTE=P| ace R1092 near | TP connector (if present) 1% IP_CPU TEST7 s ITEST7 DPWR* o FSB DPVWR | N 4 0 ov yon
110w - "
ML 70 9 (OO CPUBSEL<0> w22 [BSELO PURGD Yens EERVRL w02, w02,
] 70 9 (OOT)-CPUBSEL<1> 23 |BSEL 1 SLP* 5o ESB CPUSLP L amy
0 (OOT)- Ry BsEL<2> = [BSEL2 PS| * 5 a0 PUPSI L D = R1022 'R1020
27.4 27.4
PLACEMENT_NOTE=P| ace C1014 within 12. 7nm of CPU. wiow g wiow
XDP_T
o = PLACEMENT_NOTE=P| ace R1005 wi thin 12. 7nm of CPU. , 02 , do2
R1094 PLACEMENT_NOTE=P| ace R1006 wi thin 12. 7nm of CPU.
649
70 13 10 _XDP TRST L PLACEMENT_NOTE (al | 4 resistors) 1
e Place within 12.7mmof CPU
wir
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(CPU CORE POVER)

IiLPV 811 12

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

= 2820 30.4 A (SV LFM
- MT A8, 23 A (LV Design Target)
Lo U1000 =
Im PENRYN =
ns e aciz
s soFa s
[ar s
s scir
[oeo e
87 AD7.
[ o
510 Aot
s sona
ws sons
ois sois
L. ol
A=) AEL0
a2 seis
as st
as sez0
[w oo
o1 A1
[ow iz
o1 i
[oss | vee sis
o 17
Tow is
= ea] (CPU 10 PORER 1. 05V)
I = P 8 10 12 13
= = I&L
[ " 4500 mA (before VOC stabl e)
e o 2500 mA (after VCC stable)
[ess -
e '3
| =
20 @1
L veon
v o1
| -
ez w1
Tewe ns
e 2
| .
Fi o
[z o (CPU I NTERNAL PLL POAER 1.5V)
|| (BRI PPy 512
[ Lo
o VOCAl e 130 m

s VI DO|_sos cPU VI D<0> oo =0
fuss VI D1|_ses CPU VI D> oo = 70
= VI D2 ses CPU W Dezy oD = ™ =PPVCORE SO_CPU 811 12
Tue Wi D8 |t TS oD =
o Vi DA ses cPU VI Dea> oD = .
Lo VI D5 s CPU VI D<5> oo = 1R010100
acto VI D6|_re2 cPU VI D<6> o = 0 v
oso ot
AB12 2 42
o VOCSENSE| 7 CPU_VOCSENSE P o 5
e PLACEMENT_NOTE=Pl ace R1100 within 25 4nm of CPU, no stubs,
o7 PUACEVENT_NOTE-P1 ace RI101 v thi n 25, 4mm of CPUL 1o st ubs
sis VSSSEN ser CPU_VOCSENSE N o [OOD 5 70
'R1101

100

ew

jraas

SYNC FROM T18
CHANGE CPU FROM SOCKET TO BGA SYMBCL

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

T
U1000
PENRYN

4 OF 4

Socket - P KEY)

o

o

Ao

013

016

019

pE1s

16

nE23

AE26

6

58

a1

Ae13

ety

19

21

25

Ar2s

SYNC DATE=

I;:?!Hmmtg EFF(24 M_B
CPU Power

& G ound
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SYNC FROM T18
REMOVE NO STUFF CAPS C1220 TO C1231
REMOVE Cl1244 & C1245

CPU VCore HF and Bul

4X 330UF. 20X 22UF 0805

PLACEMENT_NOTE ( C1200- C1219)

11 8 =PPVCORE SO_CPU
Place | nside socket cavity on secondary side.

k Decoupling

CRITI CAL CRITI CAL CRITI CAL CRITI CAL CRITI CAL CRITI CAL CRITI CAL CRITI CAL CRITI CAL CRITI CAL
' C1200 ' C1201 ' C1202 ' C1203 ' C1204 ' C1205 ' C1206 * C1207 ' C1208 ' C1209
—— 22u0F —— 22uF —— 22uF —— 22uF —— 22uF —— 22uF —— 22uF —— 220F —— 22uF 22UF
—— 20% — 20% —— 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20%
6.3 6.3V 6.3 6.3 6.3v 6.3 6.3v 6.3V 6.3V 6.3v
2 cera xsR 2 ceru xsR 2 ceru xR 2 ceru xsR 2 cerd xsR 2 cerd xR 2 ceru xsR 2 cer xsR 2 cerw s 2 ceraxsR
50 5 05 05 5 05 5 5 5 5
CRITI CAL CRITICAl CRITI CAL CRITI CAL CRITI CAL CRITI CAL CRITI CAL CRITI CAL CRITI CAL CRITI CAL
J‘_ClZlO ' Ccl211 ' clz12 ' Cc1213 ' C1214 ' C1215 ' C1216 ' Cc1217 * C1218 ' Ccl219
22UF —— 22uF —— 22uF —— 22uF —— 22uF —— 22uF —— 22uF —— 22uF —— 22uF 22UF
20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% —— 20%
6.3v 6.3v 6.3v 6.3v 6.3v 6.3v 6.3v 6.3v
2 ceru xsR 2 ceru xsR 2 ceru xsR 2 cera xsR 2 ceruxsR 2 ceruxsR 2 ceru xsR 2 cera xsR 2 cera xsR 2 cerw SR
805 805 805 5 5 5 5

PLACEMENT_NOTE ( C1240- C1243)

Place on secondary side,

Place on secondary side,

CRITI CAL CRITI CAL CRITI CAL

+|' c1240 ' c1241 C1242
:470UE74M}M

|—’ Ll o r Ll e lz o

NOSTUFF

Place on secondary side. Place on secondary side

VCCA (CPU Avdd) DECOUPLI

1x 10uF, 1x 0.01uF
11 8 =PP1VS SO CPU

PLACEMENT_NOTE=PI ace C1281 near CPU pin B26

VCCP (CPU I/ O DECOUPLI NG

1x 330uF, 6x 0.1uF 0402
13 11 10 8 =PP1VO5_SO_CPU

CRITI CAL
11260 |* c1z61 1 C1262 1 C1263
. —— 0.1UF —— 0.1UF

— 2o —— 2o

Tov Tov

2 cerm 2 cerm

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

SYNC DATE=

I;:?!Hmmtg EF—k24 M.B
CPU Decoup
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70 14 10 [T

s _=PP3V3 SO XDP

M ni - XDP Connect or

NOTE: This is not the standard XDP pi nout.

USE W TH 920- 0782 ADAPTER FLEX TO SUPPORT CPU, MCP DEBUGG NG

MCP79- speci fi c pi nout

12 11 10 8 _=PP1V05_S0_CPU
xoP
oM T
R1315 ! CRI Tl CAL
s J1300
116w DF40C- 60DS- 0. 4V
WL F- ST-SM
w2 — >
1 2
O O
70 10 (Ey—X0P_BPM L5 CRSEN_AQ 10 02 P CBSEN D) ITAG MCP_TDO g 2
70 10 (B XOP BPM L<d> CBSEN_A1 . o0 6 - CBsEN C1 JTAG MCP TRST L oD 2
T 7 8
O O
70 10 QEry—X0P_BPM L<3> CRSDATA_AQ P 0 o 10 o CRSDATA_ () MCP_DEBUG<0> Ya:im FLRL
70 10 [Ty X08 BPM L<2> CBSDATA_A1 ey 1; o0 1‘2‘ P CBSDATA_C1 MCP_DEBUG<1> B 1073
O O
70 10 m XDP _BPM L<1> CRSDATY - 15 0 O 16 - ORSDATA_C2 MCP_DEBUG<2> @ 19 73
70 10 [Ty—X08 BRI L<0> cespar - Lo o8 - chspata wep peBUGe D
O O
TP_XDP_OBSFEN_BO CBSEN_BO 21 0 O 22 CBSEN DO JTAG MCP_TDI @ 21
TP_XDP_OBSFN Bl CBRSEN_B1 23 0 O 24 CBSEN D1 JTAG MCP TNV @ 21
250 5 ol 26
TP_XDP_OBSDATA BO CBSDATA B0 =—2"10 0125 = CBSDATA_ D0 MCP_DEBUG<4> Va:n TR0
TP_XDP_CBSDATA B1 CRSDATA_B1 - 2905 022 g CBSDATA_D1 MCP_DEBUGS5> e TR0
X1 Il Y -
TP_XDP_CBSDATA B2 CBSDATA_E; - 33 5 o3 g CRSDATA D2 MCP_DEBUG<6> D 0 7
o TP_XDP_CBSDATA B3 CRSDATA_E: - 516 025 g CESDATA M. MCP_DEBUG<7> D
R1399 37| 5 ol 38
CPU_PVRGD AN 2 XDP_PVRGD PURGDY HOCKO - 3916 02 g LTPQ K/ HOOKA FSB OLK I TP P g e 70 .
5% XDP_CBS20 HOOKI Pr—— 41 0O O 42 - 1 TPCL K/ HOOK: FSB LK 1 TP N @14 70
e T g S e 0o
- 19 m PM LATRI GGER L HOOK: - 45 0O O 46 - RESET##/ HOOKE. 70 _XDP_CPURST L FSB_CPURST L m 10 14 70
- =
21 (OOT}—LTAG MeP TCK HOOK -0 o DBRAI HOOK XDP_DBRESET L @ 10 25 LT PLACEMENT_NOTE-PIace close to O to mnimze stub
291 5 o320 NOTE: XDP_DBRESET_L must be pul | ed-up to 3.3V, e
73 39 21@ VBUS MCP O DATA DA Pr—— 51 0 O 52 - 100 XDP_TDO @ 10 70
73 39 21 CEI)——SVBUS MCP 0 ALK sa - SBlo o2 IRSIn XDP_TRST L oD o ™
55 56 XOP_TDI
Toa NCx=1-0 o - o oD 0 7
70 10 (OOT—X0P T Tok - 5116 028w IV XDP_TVS oo w0 ™
59 60
00 XDP_PRESENT#
xoP xoP
C1300 * ' c1301
0. 1uF —— —— 0.1
Direction of XDP nodul e
Please avoid any obstructions
ON CDD- NUMBERED S| DE OF J1300

4 M.B

SYNC DATE=

e

MG ,
eXt ended Debug Port (M ni XDP)
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= " " -
TP MEM A CKE<2> - avs | MCKEOB_O g g MCKE1B_0| a0 - TP MEM B CKE<2>
M A CKE<3> - es | MCKEOB_ 1 MCKELB_1| e - TP MEM B CKE<3>
PP1V05 SO MCP PLL_CORE
01) 17 o _nr| +V_PLL_XREF_XS
12 m ws | +V_PLL_DP
1o m 2z +V_PLL_CORE NRESETO# |yvaz MCP_VEM RESET L 20
39 m 128 | +V_VPLL O —p—— === 00D
TP or NC for DDR2
71 MCP_NVEM COVP VDD av1 | MEM_COMP_VDD
71 MCP_VEM COVP_GND w1 | MEM_COMP_GND =PP1VBRIVS SO MP_MEM 8 16 23
+VDD_MVEML | _war 4771 mA (A01, DOR3)
+VDD_MEMR| s
ez | GNDL +VDD_MEMB| w1
12| GND2 +VDD_MVEMA| wes
w0 | GND8 +VDD_MVEMG | aws
vio | GND4 +VDD_VEMB | mer
10 | GNDS +VDD_VEM? |_awes
| GND6 +VDD_MEMB | s
vio | GND7 +VDD_MEMB| sz
v | GND8 +VDD_VEMLO|_meo
vs | GND9 +VDD_MVEML1 | mes
9| GNDLO +VDD_MEML2| a1z
222 | GND11 +VDD_MEML3| se1e
se | GND12 +VDD_MEML4| ez
sz | GND13 +VDD_MEML5 | _sez0
se20 | GND14 +VDD_MEML6| se2¢
w2 | GND15 +VDD_VEML7 | ave
se1 | GND16 +VDD_VEMLS | s
s | GND17 +VDD_MEMLO| so
| GND1L8 +VDD_VEMRO | 21
s | GND19 +VDD_MEMR1| Aus
s12s | GND20 +VDD_MEMR2| 222
ses0 | GND21 +VDD_MEMR3| 218
s | GND22 +VDD_MEMR4| aue
a0 | GND23 +VDD_VEMRS5 | mus
£ | GND24 +VDD_MEMR6| aes
s | GND25 +VDD_MEMR7| stz
v | GND26 +VDD_VEMRS| avzs
s | GND27 +VDD_MEMRO| avs
s4 | GND28 +VDD_MEMBO| Azo
24 | GND29 +VDD_MEMB1| Az
w2 | GNDBO +VDD_MEMB2| sver
re1 | GND31 +VDD_MEMB3| scir
< | aND32 +VDD_MEMB4| Ao
1es | GND33 +VDD_MEMB5| avi7
s | GND34 +VDD_MEMB6| avis
s | GND35 +VDD_MEMB7| mas
w | GND36 +VDD_MEMB8| auis
o { GND37 +VDD_MEMB9| avzs
189 | GND38 +VDD_MEMAO| a2
| GND39 +VDD_MEMA1 | awe
v | GND40O +VDD_NVEMA2| sves
e | GND41 +VDD_MVEMA3| scs
37 | GND42 +VDD_MEMA#4| aso
e | GND43 +VDD_MEMAS5| wei
rio | GND44
| GND45 GND55]_133
6 | GND46 GND56| 134
Rrio | GND47 GND57| 135
ris | GND48 GND58| 137
& [ GND49 GND59| 138
15 | GND50 GND60|_17
120 | GND51 GND61| 10
xar | GND52 GND62|_us
24 | GND53 GNDB3| 20
25 | GND54 GNDB4| 22
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o T

u1400
MCP79- TOPO- B

(s 1)
© [I—zPes or peo> - o |PEO_RX0_P
. =PEG 2R N0 - 2o|PE0_RX0_N
. -PEG D2R Pe1> - w_|PEO_RX1_P
. -PEG 2R Ne1> - aoPE0_RX1_N
. -PEG 2R pe2> - & |PEO_RX2_P
. -PEG 2R N2> - re|PE0_RX2_N
© [[—=Bes n pes - & |PEO_RX3_P
© [[D=Pes on s - rs|PE0_RX3_N
© [[>=PeG 2R ped> - o |PEO_RX4_P
o (D —=PES o e - 5q|PE0_RX4_N
© [rmy—=BeG 28 et - o |PEO_RX5_P
> [[=Pes on s - x|PE0_RX5_N
o [TR_=PEC 2R Pes> - « |PE0_RX6_P
3 =PEG PR Ne6> - =|PE0_RX6_N
] =PEG (2R P<7> - s |PEO_RX7_P
g =PEG PR Ne7> - 25PE0_RX7_N U)
N =PEG D2R P<8> - 2 |PEO_RX8_P (D
. -PEG 2R N8> - 1PEO_RX8_N
o [CD—=#EQ 2R P > [PEO_RX9_P LLI
© [ —=Bes 8 o L9 PEO_RX9_N
> [[_=PES o2 Peio> - w |PEO_RX10_P m
> [Cy_=PES o2R teto> - 12|PE0_RX10_N &
o [CD—=rES 2 Pt - u |PEO_RX11_P
° [ITy—=PEC 2R Nt - 1sPEO_RX11_N ﬁ
> [[_zPES oo peize & |PEO_RX12_P
° [T —=PEC D2R Nel2> - Moy PEO_RX12_N
. ~PEG D2R P13 - w |PEO_RX13_P
. -PEG 2R Ne13> - m|PE0_RX13_N
. ~PEG D2R 14> - w_|PEO_RX14_P
. ~PEG 2R Ne14> - 1|PE0_RX14_N
. ~PEG D2R Pe15> - e |PEO_RX15_P G
o [rmy—=BES o2 NS - u|PEO_RX15_N &
Lot Py
> [—res Prsr L - aofPED_PRSNT_16#
% MM a0 L - =|PEB Bl KREQH GPI 0 49
%0 [>_PoLE M _pesr L - w|PEB_PRSNT# 10t pU
o rm—fwakeo L - sqlPEC CLKkrREQH Pl 0 50
© [y —POLE FwpRSNT L o °PEC_PRSNT# int Py
o Do a0 L - s |PED CLKREQ# GPI O_51
> ([ —_POLE Exowp prshr L s “°|PED_PRSNT# it Pu
TP PE4 QLKREOQ L - usfPEE Bl KREQH GPI 0 16
TP PE4_PRSNT L & i0|PEE_PRSNT#/ GPI O_46
int PU
54 _AUD I P PERI PHERAL DET - s fPEF_ Bl KREQH GPI 0 17
o (OT}—GMU ITAG TaK L - e |PEF_PRSNT#/ GPI O_47
int PU
o (o) CaeDREADER meseT - PG BkREQH Pl O 18
9 m GWX_JTAG TDO - W“o PEG_PRSNT#/ GPI O_48
int PU
30 7 I PCLE_WAKE L - EUS| PE_WAKE# I nt PU (S5)
7 5 D—_PAEMN R e - © |PE1_RX0_P
7 3 [Fy—POLE MN 2R N - 55PEL_RXO_N
7 o Ey—PAE FWEER e - w |PE1_RX1_P
7 > [ryPOE EWDRR N - adPEL_RX1_N
o OD—teceow e - o |PE1_RX2_P
* [ —PoE Bxovo oo - =qPEL_RX2_N
TP POE PE4 D2RP - w |PE1_RX3_P
TP POLE PEA DRRN - sPEL_RX3_N
s _=PP1V05 SO MCP PEX DVODD
57 mA (A01, DVDDO & 1) 117 1+DVDDO_PEX1
ws_|+DVDDO_PEX2
w1 |+DVDDO_PEX3
v |+DVDDO_PEX4
we_|+DVDDO_PEXS
w_|+DVDDO_PEX6
ws_|+DVDDO_PEX7
us |+DVDDO_PEX8

s _=PP1VO5 SO _NMCP_PEX DVDDL

23 _PP1VOS SO MCP PLL PEX

+DVDDL_PEX1
+DVDDL_PEX2

+V_PLL_PEX

84 mA (A01)

72_MCP_PEX_CLK COWP

PEX_CLK_COWP

NO STUFF

'R1710
2,37k

PLACENENT_NOTE=P! ace wi thin 12. 7am of U1400

PEO_TX0_P| = wdp PEG 2D C P<0> o
PEO_TXO_Njp2t ap=PEG R2D C N<o> oD °
PEO_TX1_P| = - PEGRED CP<l> oD
PEO_TX1_Njpz w PEGRED C N<1> oD
PEO_TX2_P| » - PEGRED C P2 oD
PEO_TX2_Njys - SPEC 2D C N2> oo °
PEO_TX3_P| & - SPEG 2D C P<a> oD
PEO_TX3_Njyz wp PEGRED C Ne3> oD
PEO_TX4_P| o wp PEGRED C Pea> o
PEO_TX4_N2. - SPEC 2D C Neax o
PEO_TX5_P| = ap=PEG R2D C Pss> oD °
PEO_TX5_Njye - =PEG R2D C N<5> oD °
PEO_TX6_P| £ - =PEG R2D_C P<6> oD
PEO_TX6_Niy2 - =PEG R2D C N<6> oD °
PEO_TX7_P| s - =PEG R2D C P<7> oD °
PEO_TX7_Ng - =PEG R2D C N<7> oD ¢
PEO_TX8_P| = - =PEG R2D C P<8> oD ©
PEO_TX8_ Ny - =PEG R2D C N<8> oD °
PEO_TX9_P| & - =PEG R2D C P<9> oD °
PEO_TX9_Njy ap=PEG R2D C Neo> oD
PEO_TX10_P| 1 wp=PEG R2D C P<i0> oD
PEO_TX10_Njy wp=PEG R2D C N<10> o
PEO_TX11_P| 22 o PEC 2D CPil> oo °
PEO_TX11_Njp p=PEG R2D C N1l o °
PEO_TX12_P| 1 wp PEG 2D C P<12> oD
PEO_TX12_Njys wpPEG R2D C N<12> oD
PEO_TX13_P| 1« - PEC D CPa3 o
PEO_TX13_Njp wp=PEG R2D C N13> o °
PEO_TX14_P| wp =PEG R2D C P<is> oD
PEO_TX14_Njys wp=PEG R2D C N<1a> o
PEO_TX15_P| - =PEG R2D C P<15> oD °
PEO_TX15_Njy p=PEG R2D C NS> oD °
PEO_REFCLK_P| & - PEG OLKI0OM P oD
PEO_REFCLK_Niyzit wpPEC CLKIOOM N o
PE1_REFCLK_P| a1 E CLKIOOMMN P 20 72
PE1_REFCLK_Njymit oy PCIE CLKIOOM M NN oD *
PE2_REFCLK_P| su - PCIE CLK100M FWP. oD ©
PE2_REFCLK_Njyuio £ aki .
PE3_REFCLK_P| cs PCI E_CLK100M EXCARD P ol
PE3_REFCLK_Nes wdp— POE CLKIOOM EXCARD N o>
PE4_REFCLK_P| 21 [P POE CLIIOOM PESP
PE4_REFCLK_Njotas TP POIE CLKI00M PEAN
PE5_REFCLK_P| ¢ uan__ TP PCIE_CLKIOOM PESP
PE5_REFCLK_Njyxs - il E_CLK100M PESN
PE6_REFCLK_P| s o TP PCIE_CLKIOOM PEGP
PE6_REFCLK_Njas ; TP POLE CLK100M PESN
PEX_RSTO# |y - POERESET L oD =
PE1_TX0_P| = - FOEMN RDCP oD
PE1_TX0_Njpe EMN RDCN 20 72
PE1_TX1_P| & - POEFWRDCP oo
PE1_TX1_Njys - FPOEEWRDCN oD © 72
PE1_TX2_P| & - POEECWORDCP o
PE1_TX2_Niy2 E_Ex DcN N
PE1_TX3_P| & 1P POE PEI D CP
PE1_TX3_Njy= TP POE PES D ON
=PP1V05 SO MCP_PEX AVDDO s
+AVDDO_PEX1| vi2 206 mA (AD1, AVDDO & 1)
+AVDDO_PEX2| sz
+AVDDO_PEX3| stz
+AVDDO_PEX4| 2
+AVDDO_PEX5| _pi2
+AVDDO_PEX6| Rz
+AVDDO_PEX7| 2
+AVDDO_PEX8| 112
+AVDDO_PEX9| vz
+AVDDO_PEX10| sciz
+AVDDO_PEX11| sz
+AVDDO_PEX12| vz
+AVDDO_PEX13| wz
=PP1VO5 SO NCP PEX AVDDL 8
+AVDD1_PEX1 | s
+AVDD1_PEX2| s
+AVDD1_PEX3| eis

If PEO interface is not used,

If PEL interface is not used,

ground DVDDO_PEX

ground DVDD1_PEX

and AVDDO_PEX.

W4 VM)
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MCP Si gnal

TVDS/ HOM

o T

Bca

LAN

u1400
MCP79- TOPO- B

(6 o 11)

+3. 3V_DUAL_RMGT1
+3. 3V_DUAL_RMGT2

+V_DUAL_RVGT1
+V_DUAL_RVGT2

=PP3V3 ENET_NCP_RMGT

8 18 23
83 mA (A01)
=PP1V05 ENET MCP_RVGT 8 23

131 mA (A01)

=NCP_HOM _TXC_P/ N
=NCP_HDM _TXD_P/ N<0>
=NCP_HDM _TXD_P/ N<1>
=NCP_HDM _TXD_P/ N<2>
=MCP_HDM _DDC_CLK
=MCP_HDM _DDC_DATA
=MCP_HDM _HPD

DP_I G AUX_CH_PI N

NOTE:
NOTE:
NOTE:

NOTE:

Current nunbers from emai|

TMDS_I G_TXC_PI N
TVDS_I G_TXD_P/ N<O>
TVDS_I G_TXD_P/ N<1>
TVDS_I G_TXD_P/ N<2>
TMDS_I G_DDC_CLK
TMDS_I G_DDC_DATA
TMDS_I G_HPD
TP_DP_I G_AUX_CHPI N

1M pul | -down required on DP_I G_CA DET if DP not used
20K pul | -down required on DP_HPD_DET.

1K pul | -down required on DP_IG AUX_CH N if DP is used

HDM port requires level-shifting. |FP interface can
be used to provide HOM or dual -channel TMDS without
level -shifters

LVDS:

Dual - channel TVDS:

74 31 [Ty ENET RXD<0> - [RGM | _RXDO ! Network Interface Select |
. ) ENET RXD<1> - =5 |RGM | _RXDL M | _VREF| & - MCP_M | _VREF Yan £33 : TXD< I
ENET_RxD<2 1 f ENET >
y Em > - ROV I _RXD2 RGM | _TXDO 2t g BT DO oD oLorrace =00 |
74 31 [Ty ENET RXD<3> ey 24 |RGM | _RXD3 - i |
- T RGM | _TXD1| <t g ENET TxD<1> oD o | j |
74 31 [T ENET_CLK125M RXCLK - 223 |IRGM | _RXC/ M | _RXCLK RGM | _TXD2| @5 -l ENET_TXD<2> oD 3t 74 |
- - -~ - -5 | |
74 31 [Cy—ENEL R CTR 2 [RGV | _RXCTL/ M | _RXDV RGM | _TXDB| 25 g ENET_TXD<3> oD = 7 M o |
o D= M1 RXER - |M | _RXER/ GPI O_36 RGM | _TXC/ M | _TXCLK| s ENET_CLK125M TXCLK oo 5t 7 ! |
- - > - - - |
s My—=te M1 oo 2 |M | _COL/ GPl O_20/ MSMB_DATA  RGM | _TXCTL/ M | _TXEN|.25 g ENET TX CTRL oD NOTE: Al Apple products set strap to
23 18 8 _=PP3V3 ENET MOP RVGT - _ ) 3 _ - |
o D—=MBMI_CRS - g2 IM | _CRS/ GPl O_21/ MBMB_CLK | M1, RGM I products will enable
- - ) S RGM | MDC| t2 - ENET_MXC oo 3t 74 !
' TP ENET INTR L 22 IRGM | _I NTR/ GPI O_35 RGM | _MDI O 2 gy ENET MDIO | feature via software. This
17
R1810 - - L - G D * | avoids a | eakage issue since !
4
*2 23 _PP1VOS ENET MCP PLL MAC RGM | _PVRDWN GPI O_37| = TP ENET PVROVN L | NOP79 requites a S5 pull-up |
e 5 m (A01) ¥V _DUAL_MACPLL T T T T T T T S s T s s s s e s
w0z, BUF_25MHZ| &2 e MCP_CLK25M BUFO_R o 52 7 =PP3V3 SO MCP_GPIO 819 21
— -
74 MCP_M1_COWP VDD < M| _COwP_VDD
74 MCP M1_COVP_GD =1 |M | _COVP_GND M | _RESET#|32  ogy ENET_RESET L o o 7
—COMP_ - -
. PP3V3 SO NP DAC 2 lexnsng JRnluisl
legli +V_RGB_DAC| 332 103 m 206 mA (A01) e § =
e +V_TV_DAC| ez 103 mA s frives
y1ow TP_MCP_RGB DAC RSET =0 |[RGB_DAC_RSET ar oz
s TP MP RGB DAC VREF =0 |RGB_DAC_VREF
’ - DDC_CLKO| st - MCP_DDC CLKO
DDC_DATAO| % ety MOP_DOC DATAD
- b
L 8 -
RGB_DAC RED| &9 o TP MCP_RGB RED
_DAC_ -
9 (OOT}—1ER TV DAC RSET &6 [TV DAC RSET RGB_DAC_GREEN| %32 - TP_MCP_RGB GREEN Okay to float all RGB_DAC signals.
. . > RGB_DAC_BLUE| &0 - TP_MCP_RGB BLUE DDC_CLKO/ DDC_DATAO pul | -ups still required.
o QOOT}MP TV DAC VREF s [TV _DAC_VREF 3 » DAC_| -
D RGB_DAC_HSYNC| 24 - TP_MCP_RGB HSYNC
g RGB_DAC_VSYNC| 241 - TP_MCP_RGB VSYNC
TV / Conponent
TV DAC Di sabl e:
20 =PP3V3 S5 MCP_GPI O c /P TV_DAC RED| s - CRT IGR C PR o °
BoAC | -
(€]
5 [T CLKke7M XTALLN - IXTALIN_TV o N TV_DAC-GREEN =2 _op. KGO Y Y o °© Ckay to float all TV_DAC signals
R1820 ol = Conp / Pb TV_DAC_BLUE| =6 ey CRT IG B COW PB oo © Ckay to float XTALIN_TV and XTALOUT_TV.
N MOP_OLK27M XTALQUT & XTALOUT_TV - g
47K @ - b DDC_CLKO/ DDC_DATAO pul | -ups still required
i TV_DAC_HSYNC/ GPI O 44| o g CRT 16 Hsvne o
yow TV_DAC_VSYNC/ GPl O 45| a7 CRT 1 G vsYNe oD ©
402 i
8 CBD LPCPLUS GPIO E5§GPI O_6/ FERR*/ | GPU_GPI O_6 | FPA_TXC_P| =2 g LVDS 1IG A LK P o o 72
o6 [TR)—LDELG CA DET 55 GPI O_7/ NFERR*/ | GPU_GPI O_7 | FPA_TXC_NGZ: oy LVDS 1G A QLK N o o5 72
| FPA_TXDO_P| &2 LVDS 1 G A DATA P<0>
o 6 (OIS 1G B P (Sec below gm0 [LCD BKL_CTL/ GPI O 57 - TXDO_ - & 7 e 72
s 16,01 - DB | | FPA_TXDO_Nyz oy LVDS 1 G A DATA N<0> oo 7 55 72
Interface Mode & T} Lﬁ IzPANE:NPV\R - , g—giké” GPl g;lsi s IFPA_TXDL Pl g LVDS 1 G A DATA P<i1> 765 72
Fao PWR \_TXDL_| oD
D spl ayPort ° & o= = —! > | IFPA TXDL Npp2: g | A DATA Nel> 765 72
| FPA_TXD2_P| ms LVDS 1 G A DATA Pe2>
DP_I G ML_P/ N<3> o (OO}—ME oM _TXC P @—= |HDM _TXC_P/ MLO_LANE3_P LA - D 7 o 72
- pallrs “rx LANEZ N | FPA_TXD2_NG=2 oy LVDS 1 G A DATA Ne2> oD 7 s 72
DP_I G M._P/ N<2> 66 (OUT}—=MCR HOM_TXC N - 32HDM _TXC_N M.O0_| E3_| Z | FPA TXD3 Pl e P LVDS | G A DATA P<3> o
\TXD3_| - oD
CP_I G M._P/Ne> o6 (OOT}—=MR HOM_TXD P<o> @<= |HDM _TXDO_P/ M.O_LANE2_P I|FPA_TXD3_Njpstt g | LVDSIGADATANG ¢y
DP1 G M._P/N<0> =MCP_HOM XD 0> @DV _TXDO_N/ M.O_LANE2_N < IFP i's capable of LVDS (1.8Y) or TMDS (3.3V), need al i ases
PPt ppea o5 (O} TXD P<l> @=— =2 |HDM _TXDL_P/ ML.O_LANEL_P
DP_I G_DDC_DATA bl - - — IFPB_TXC Plui o LS 1GB OKP o ¢
- o6 ZMCP HOM XD Ne1> —2gHDM _TXDL_N M.O_LANEL_N - = -
OP_I G HPD < o= 9 —TAR_ - — | FPB_TXC_Njy LVDS 16 B oK N N
- o6 (OOT}—=M2 HOM_TXD pe2> @2 |HDM _TXD2_P/ M.O_LANEO_P R = e — 10
DP_I G AUX_CH_PI N o _NOP DML TXD N2> - 10 HOM _TXD2_N M.O_LANEO_N | FPB_TXD4_P| 20 - LVDS |G B DATA P<0> oD ©
@ | | FPB_TXD4_Njyes e LVDS 1 G B DATA N<0> oD
72 65 (OOT}—DR LG AX CH P @02 |DP_AUX_CHO_P | FPB_TXD5_P| 122 g LVDS |G B DATA P<i> oD
72 66 DP 1GAUX CH N &0 DP_AUX_CHO_N | FPB_TXD5_Njyzs LVDS |G B DATA Nel> o
< b QPP_AUX_CHO_| | FPBiTXDsiF’O_‘_
o LVDS 1G B DATA P<2> o
(See bel ow) A _| -
> [IRD)—=D4HPD QU I NT - @1 |HPLUG DET2/ GPI O 22 J | FPB_TXD6_Njyse e LVDS |G B DATA N<2> 9
o [T =MCP_HDM _HPD - e |HPLUG DET3 I I | FPB_TXD7_P| 0 - LVDS | G B DATA P<3> o °
| FPB_TXD7_NO gy LVDS | G B DATA N<3> °
Power +VDD_I FPx at 1.8V 24 8 _=PP3V3R1V8 SO MCP | FP_VDD § - —@
Power +VDD_I FPx at 3.3V 190 mA (A01, 1.8V) te7_1+VDD_| FPA
PP3V3 SO MOP VPLL ree _[+VDD | FPB DDC CLK2/ GPI O 23| <o oy LVDS 16 DOC oLk oo 7 s
* DDC_DATA2/ GPI O_24] 50 gy LVDS |G DOC DATA D e
16 mA (A01) 8 m wes_|+V_PLL_| FPAB - = e
8 m e +V_PLL_HDM DDC CLK3| i g =MCP_HDM_DOC CLK oo e
- -
24 8 _=PP1VOS SO MOP_HDM_\VDD 125 _[+VDD_HDM DDC_DATA3| 51 gty =NCP HDM_DDC DATA o
95 mA (A01)
72 20 (CT)MCP_HOM_RSET 1 |HDM _RSET | FPAB_RSET]| &2 MCP_| FPAB_RSET oD 2 72
72 24 (OOT)MCP_HOM_veROBE 0 [HDM _VPROBE | FPAB_VPROBE| \CP_I FPAB_VPROBE o 24 72
'R1850
10K
GPIOs 57-59 (if LCD panel is used) § 5%
e

I'n MCP79 these pins have undocumented inter nal
pul | -ups (~10K to 3.3V S0)

To ensure pins are |ow

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

=DVI _HPD_GVUX_I NT:

Alias to DVI_HPD for systens using |FP for DVI
Alias to GWX_INT for systems with GVUX.
Alias to HPLUG DET2 for other systems

Pul | -down (20k) required in all cases

Poonacha Kongetira provided 11/30/2007 4:04pm (no of ficial document nunber)
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u1400
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Bca

(7 o 11)

19

7319 _PO_REQ) L Pl _REQU# PCl _GNTO# |y - TP PO GNTO L e
7310 _POL_REQL L v o{PCl _REQL#/ FANRPVR PCl _GNT1#/ FANCTL2 o - TP PO_GNTL L e
19 (OOT}—EWEUR EN 1o{PCl _REQe#/ GPI O_40/ RS232_DSR¥# PCl _GNT2#/ GPI O_41/ RS232_DTRi#ox - QWX ITAG TVE o i
54 (UL LPHS SWTOH EN wqPCl _REQB#/ GPI O_38/ RS232_CTS# PCl _GNT3#/ GPI O_39/ RS232_RTS#yut - GMX_ITAG TOI D ° 19
19 [TR)— MR Rs232 SIN L uo[PCl _REQ4#/ GPI O_52/ RS232_SI N#  PCl _GNT4#/ GPI O_53/ RS232_SOUT#/y - MOP RS232 SOUT L oo
73 13¢PImy—MCP DEBUG<0> s _{PCI _ADO PCl _CBEO#|yws izl BE L<0>
73 13Ty VP DEBUGEL> se10 |PCI _ ADL PCl _CBEL#|pxe =0 TP _POl_C BE L<1>
72 13 (R MOP DEBUGE2> s |PCI_AD2 PCl _CBE2# |yt o=t TP PO _CBE L<2>
73 13 (MR DEBUGE3> s |PCI_AD3 PCl _CBES# e > TP _PCl_C BE L<3>
73 13RIy MCP DEBUGKA> s |PCl _AD4
73 3CH) NCP_DEBUGES5> 2% |PCl _AD5 PCl 7DEVSEL#OW_“_TML—
73 13 () MR DEBUGS6> se2 |PCI_ADS POl _FRAVE# (0 gy TP PO FRAVEL
73 13 () MR DEBUGH7> s |PCI_AD7 POl _I| RDY#(YNO gy TPPOIRDYL
TP PO _AD<g> s |PCI_AD8 POl _PARLY. gy TPPOPAR
TP PO_AD<o> we |PCI_ADY PCl _PERR#/ GPI O_43/ RS232_DCD#|ypee 1P PO PERR L
TP PG _AD<10> s _|PCl_ADLO POl _SERR¥# =t TP PO _SERR L
TP Pa_AD<11> sen |POI_ADLL PCI_STCPH#|yz =t TP PO _STOP L
LEPa Aoz A2 PCl_ADL2 PCl _PNE#/ GPI O_30j5 P PM LATRI GGER L 13
0 PO AD<1a> s PO _ADI3 — _ 30 - oD
TP PO _AD<14> s |pai_ADL4 U Int PU (S5)
TP PO _AD<15> w |Pai_ADLS
pymers Py S ol S S -
TP POl AD<17> ve \PCl _AD17 PCl _RESET1#yut - TP POl RESETL L
TP POI_AD<18> w_|PCI _AD18
TP PO _AD<19> w_|pci_AD19
TP Pa_AD<20> v |Pai_AD20 e akole N o e oo
TP Pa_AD<21> w |pcl_AD21 - -
TP PO _AD<22> v |pal_AD22 PCl _CLK1|l =@ - T Pa_ai
- PCl_CLK2| = - 73 POl _CLK33M MCP R
TP PO _AD<23> w |Pci_AD23 - -
TP PO _AD<24> « |Poi_AD24 ‘
TP PO_AD2S> w |pal_AD25 R1910
TP PO_AD<26> = |Poi_AD26 2
TP Pa_AD<27> s |pa_AD27 yiow
TP POl _AD<28> u_|PCl 7AD28 2 2
PLACEMENT_KOTE=P ace cl ose 10 pin 7
TP PG _AD<29> s |Pai_AD29 POl _CLKI N_= @72 PO_Ckam e
TP POl _AD<30> s |PCl _AD30
TP PO AD<31> w_|PCl _AD31
TP Pa_iNTWL ez oPCI _I NTW
— =gPAl_t ND# LPC_FRAVE# ot LPC FRAVE R L R1960 2 2 LPC FRAVE L oo % % 7
TP PG INTY L reqPCI _I NTY# - ;o o, #0—‘-‘—”\2 b oo . YW e w .
TP PO INTZ L mlPCI _I NTZ# . PURDVRY, ) | o EVEDAN o
LPC_RESETO# e - LPC RESET L oo 25 7
B B QO
o AR P ool PR TR v @
26 36 [T)——PMCLKRIN | s POl _CLKRUN#/ GPI O_42 LPC_ADL| sz Pl LPC AD Rel> R1951 2 AN T S tecsoa a7
LPC_AD2| s P LPC AD R<2> R1952 22 1 2 ~ LPC AD<2> 36 38 73
o ID—EWRE L 220|LPC_DRQL#/ GPI O_19 1nt PU LPC_AD3| = P LPC AD Re3> R1953 22 . 2 LpC AD<3> B %6 % 7
o oo o L JaLPC DR 1mt Py = W W we
38 36 (E)—LEC SER FQ se |ILPC_SERIRQ int PU LPC_CLKO| & - LPC CLK33M SIC R o =5
s |GNDE5 aNDeg | s 'R1961
e |aND66 anpog| vr] g B
wo |GND67 GNDL00} se10 ew
u_|GND68 GNDL01| tes C
w_IGND69 GND102 | 2820 Strap for Boot ROM Sel ection (See HDA_SDOUT)
e JaND70 D103 e =
w1 |GND71 GND104/ sz
s |GND72 D105 | =]
o |GND73 GND106 /| se25
e |GND74 D107 [ e
s |GND75 GND108| se27
e |GND76 GND109| se20
v |GND77 D GND110| szt
e |GND78 GND111 | ses
s |GND79 GND112| s
w_|aNpso D113 e
w_|GND81 GND114/| a2
o |GNDB2 anp115| o
vi_|GND83 GND116| s
wo_|GNDB4 D117 | e
w2 |GNDBS G\D118]| 2
ws_|GNDB6 G\D119| se
we |GNDB7 GND120] st
wo_|GND88 GND121| sois
ws_|GNDBY GND122| ]
e |GND9O GND123] a0
viz_|GND91 GND124/ AMI
o |GND92 G\D125| as
o |GND93 GND126 ] ae
20 |GND94 GND127] scer
22 |GND95 G\D128| ses
s |GNDO6 D129
w25 |GND97 GND130} s

=PP3V3 SO _MCP_GPIO

2118 8
MCP_RS232 SQUT L R1989 8.2K 2

= view Wi e
POl_REQD L R1990 8.2 AN

S vwew w2
PO_REQL L R1991 82K AANE
FWPWR EN R1992 8.2k 1 PR ew M e
MCP_RS232 SIN L R1994 820 AANE S wwew Wl ae2
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7

% (OOT}—SATA D RED C P - SATA_AO_TX_P
24 (OOT}—SATA HOD RD C N - 26 SATA_AO_TX_N
54 [TI)—SATA HOO 2R N - 25 SATA_AO_RX_N
s [CTy—SATA HCD 2R P - wi |SATA AO_RX_P
% (OT}—SATACD D CP - wu |SATA AL_TX_P
34 (OOT}—SATA COD R2D C N - w1 dSATA_AL_TX_N
31 [TR)——SATA OO0 2R N - 29 SATA_AL_RX_N
34 [Ty SATA OO (2R P - a0 |SATA_AL_RX_P
TP_SATA C R2D CP - ~e |SATA BO_TX_P
TP _SATA C R2D ON - 3 SATA_BO_TX_N
TP_SATA C D2RN - 224/SATA_BO_RX_N
TP _SATA C CoRP - w1 |SATA_BO_RX_P
- \_BO_RX_|
TP_SATA D R2D CP - wn |SATA B1_TX_P
TP _SATA D RD ON - As{SATA_B1_TX_N
TP_SATA D D2RN - ns|SATA_B1_RX_N
TP_SATA D D2RP : ~s |SATA B1_RX_P
- \_B1_RX_|
TP_SATA E R2D CP - i |SATA CO_TX_P
TP_SATA E R2D CN - s A{SATA_CO_TX_N
TP _SATA E D2RN - e {SATA_CO_RX_N
TP_SATA E D2RP - s |SATA CO_RX_P
- \_CO_RX_|
TP_SATA F_R2D CP - 3 |SATA C1_TX_P
TP_SATA F_R2D CN - 2#24SATA_C1_TX_N
TP _SATA E_D2RN - s SATA_C1_RX_N
TP _SATA F D2RP - ~e |SATA C1_RX_P
TP _MCP SATALED L - e:{SATA_LED#
23 _PPLVOS SO MCP PLL SATA s |4V PLL_SATA
84 mA (A1)
§ _=PP1V05 SO _MCP SATA DVDDO
43 mA (AO1, DVDDO & 1) 2019 +DVDDO_SATAL
sais_|+DVDDO_SATA2
sa7_|+DVDDO_SATA3
s |+DVDDO_SATA4
§ _=PP1V05 SO _MCP SATA DVDDL
{ au7_|+DVDDL_SATAL
aus_|+DVDDL_SATA2
5 _=PP1VO5 SO MCP SATA AVDDO
127 mA (A1, AVDDO & 1) w1z |+AVDDO_SATAL
s |+AVDDO_SATA2
a2 |+AVDDO_SATA3
a3 |+AVDDO_SATA4
iz |+AVDDO_SATAS
a1_|+AVDDO_SATAG
amz_|+AVDDO_SATA?
wuz_|+AVDDO_SATAS
3 |+AVDDO_SATA9
§ _=PP1V05 SO _MCP SATA AVDDL
s |+AVDDL_SATAL
ass |+AVDDL_SATA2
s |+AVDD1_SATA3
ms |+AVDDL_SATA4

72_MCP_SATA TERWP

SATA_TERWP

'R2010
2. 49K
el

u1400
MCP79- TOPO- B
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(8 o 11)

SATA
USB

External A

If all SATA Ax & Bx pins are not used, ground DVDDO_SATA and AVDDO_SATA

If all SATA Cx pins are not used, ground DVDDL_SATA and AVDDL_SATA

usBo_p| e B EXTA P a5 73
USBO_Njys Use EXTA N as 73
AirPort (PCle M ni-Card)
USB1_P| s uss MNP N
USBL_NGZ: gy USBMN N e
External D
USB2_PL 2% ey USBEXTDP oD
USB2_Npyze @S2 DN oo
camera
USB3_P| B ] o 73
USB3_Njoes =0 USB_CAVERA N CED &5 72
IR
USBA_ Pl 27 gy USBIRP a7
USB4_Njye2r I 973
Geyser Trackpad/ Keyboar d
USB5_P| sz use TPAD P w73
USBS_N(027 g USB TPAD N G 7
Bl uet oot h
USB6_P| 27 B BT P 30 73
USB6_NGS! gy USB BT N D w7
External B
USB7 Pl gy USEEXTBP  Ery a7
USB7_Njozz B EXTB N 3573
ExpressCard
USBB_P| 102 gy  USBEXGARDP  (EMo =PP3V3_S5 _MCP_GPI O 818
USBB_ NG gy USBEXCWDN ey
External C
USB9_P| tes UsB EXTC P 9 'R2051 ' R2053
USBQ?NO% 9 § swzx § swzx
USB10_P| s TP usB 10P e g
USB10_Njyes TP UsB 10N
USBI1_P| 2 gy USB CARDREAGER P a0 R2050 * R2052 '
USBI1_Np:  eqpumggp—USB CARDREAER N Do oo i %
USB_OC0#/ GPI O_25 2 - use EXTA OC L amss
USB_CCL#/ GPI O_26 e - use EXTB oC L am s
USB_OC2#/ GPI O_27/ MGPI Oy - use ExTC OC L P
USB_OC3#/ GPI O_28/ MGPI Oyt - ExcARD oC L ame
+V_PLL_USB| s PP3V3 SO NCP PLL USB 2
19 mA (A01)
USB_RBI AS_GND| 73 MCP_USB REIAS GO
R2060
GND131 | acss 806
GND132] o7 ysow
G\D133 | e ez,
G\D134/ sezz
GND135/| sezs 1
GND136/| 220 =
GND137/ st
G\D138| 2=
GND139| a1
G\D140]| 227
G\D141 | a1s
G\D142]| s20
G\D143]| sz
G\D144]| sz
G\D145| s27
G\D146| 228
G\D147]| 253
G\D148] a5t
G\D149| w21
GAD150} 240
GND151 | scie
GND152|_s=0
G\D153| 222
G\D154/ se
GND155/| se
D156 e
G\D157/| sus
anp158| sef
GND159] wvez
D160 e
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mT
U1400 —PPVSRIVS SO MCP HOA 8212
NOP79- TCPO- B
BoA _— 7 A (A01)
(o & 1)
+V_DUAL_HDA1 | s 'R2160
+V_DUAL_HDA2| e 8. 2K
v Dl
2 %0z R2170
22
73 49 [TT)—HDA SN - a5 |HDA_SDATA_I NO D HDA_SDATA_OUT| fs 7321 HDA SDOUT R AN/ tRA soouT o 15 351 |
tnt PO I Viow ! Bl OS Boot Sel ect |
R2171 sy ! !
22
TP_M.B RAM S| ZE - 214 [HDA_SDATA_|I N1_GPI O 2/ PS2_KB_CLK HDA_BI TCLK| &5 - 73 21 HDA BIT CLK R /\/v\lz HDA BIT CLK o I I/F HDA_SDOUT LPC_FRANME# |
Int PD e I |
s - | LPC 0 0 |
22
* HDA RST R L L 2 HDA RST L I
e emave 5 b ron TP M.B RAM VENDOR - »1s [HDA_SDATA_| N2_GPI O_3/ PS2_KB_DATA HDA_RESET* |yas - o 7 pal o . |
(MM OK for MXM syst ens) Int PD ”s:;w | |
'Re110 R2173 “r | SPI O 1 0 |
209 HDA SYNC|us - 13l HDA SIC R ,\/2\2/\, HOA SYNG oD | |
\ -
Viow 500 | SPI 1 1 1 —_—
s i | |
’ - SPIO = SPI_CSO_L, SPI1 = SPI_CSL L |
73 MOP_HDA PULLDN COVP a5 |HDA_PULLDN_COVP HDA_DOCK_EN*_GPI O_4/ PS2_M5_CLK|qyur - MCP GPIO 4 921 | |
HDA_DOCK_RST* _GPI O_5/ PS2_MS_DATA(y17 - AUD 12C INT L ame s | R1961 and R2160 sel ects SPIO ROM by
23 _PP1VOS5 SO NCP PLL NV | defaul t, LPC+ debug card pulls |
A (AQ1) 0md +V_PLL_NV_H SLP_S3* [y - PMSLP S3 L oD 7 32 % &3 67 | LPC_FRAMVE# high for SPI1 ROM override |
17 m a0 f+V_PLL_SP_SPREF SLP_RMGT* (17 - FM SLE RVET L D ° | NOTE: NCP79 does not support FWH, only !
SLP_S5* [yur - PMSLP S4 L oD 7 26 37 63 | LPC ROMS.  So Appl e designs will |
25 22 7 _PP3V3 G3 RTC not use LPC for Boot ROM overri de |
% (OOT}—=SPLCSLR L UsE MB - 124 |GPI O 1/ PWRDN_OK/ SPI _CS1 |
7 36 32 SMC_ADAPTER EN - 126GPI O_12_SUS_STAT_ACCLMIR_EXT_TRI G_L THERM DI CDE_P e - S oo «2 0 | NOTE: MCP79 rev A1 does not support !
a7 36 32 [T - q ) 12_SUS_. _ EXT_ > | THERM_DI ODE_Njot > TH N a2 76 |
- 8 22 23 | SPI1 option. Rev BOL will
R2120 R2121 TP_SB A20GATE - a3 0GATE MRy | eoorMEsAE = - C
49, 9‘5 % z:i 9K TP _MOP KBDRSTIN L - L3 KBRORSTI N* 1nt PU MCP_VI DO/ GPI O_13| 120 - MCP_VI D<0> o 21 %0 [t |
s s 56 [T)—SMC WAKE S L - c5ySI O_PME*  int PU (S5) MCP_VI D1/ GPI O_14| o - MOP_VI D<1> o 2 | BUF_SI O _CLK Frequency |
) 2 56 [T)—SMC RUNTIVE S _L - s EXT_SM / GPl O_32* int PU (S5) MCP_VI D2/ GPI O_15] 1 - MCP_ VI D<2> oD = | Frequency LoA SYC |
| = |
M | NTRUDER L - a0l NTRUDER®
- q SPKR|_ci3 - MCP_SPKR | 24 MHz 1 !
TP MP LIDL - ses LI D int PU (S5) ! I
56 [T)—EMBATLOW L - wesql LB* 1nt PU (S5) SMB_CLKO| 1 - SVBUS MOP 0 OLK oo 13 %9 73 | 14.31818 Mz 0 |
SVB_DATAO| 59 gy SVBUS MCP 0 DATA D SR w | USER mode: Norml S
70 59 [TTy—BM DPRSLEVR - w2 |CPU_DPRSLPVR < ) SMB_CLK1/ MSMB_CLK| < - NBUS WCP 1 QLK oD * W SAE mde: For RSP~ T T " - - - T T T T m T T T T T T
SVB_DATAL/ NSVB_DATA| 2 gy SVBUS MOP 1 DATA ap» : recovery i |
a6 PV PYRETN L - s JPWRBTN 1 nt PU (S5) (D SVB_ALERT*/ GP| O_64/ye: - AP_PYR EN oo 2 %0 52 SPI Frequency Sel ect |
™ - q S S & - Connects to SMC for |
[P Sismer bemance L >——igRSTBIN i f = awomtio resovery | |
Frequency SPI _DO SPI _CLK p—
(MoPI ) FANRPMD/ GPl O_60| &2 - MEM EVENT L e 27 2 % |
E— -+—=qRTCRST* FANCTLO/ GPI O 61] 22 oy con_ Py en L % ! |
o - oD | 31 M 0 0
(MeP1 CB) FANRPML/ GPI O_63] o2 - MC 1 G THROTTLE L ame & |
oo
56 [TT)—EM ESVRST L - PVRCD_SB FANCTL1/ GP| O_62| a2 - ARB_DETECT 2 ! 42 1
2 MP PS PWRGD - =0 |PS PWRED - - Mz 0 |
g - — | |
2 [Ey—t2 cu o <7 |CPUVLD CPUVDD_EN| o7 - MCP_CPUVDD EN oD = : 25 Miz 1 0 |
|
1 Mz 1 1
i3 [D—LACME IO o — :1:%:30 e Py SPI_CS0/ GPI O_10| s - SPLCSORL 3 73 ! |
an Fio _ ) oD
. v - s J3TAG SP_CLKIGPI O 1122y SHLceR oD o0 0 7 : NOTE: Straps not provided on this page |
3 [ LACME TV -y TAG TMVE *' nt PU SPI_Di/GPI O 8|las - PI_M SO a5 a8 7 | NOTE Straps not provided on this page. - _ _ _ _ _ _
i3 [ID—LIACME RS L - LI TAG_TRS SPl_ DO GPI O 9 e - sPL_wosi R oD % 4 72
15 [Ty—LTAG MeP TOK - @0 |JTAG TCK _ ) - B
25 [Ty M CLK25M XTALI N - me |XTALI N SUS_CLK/ GPI O 34| e - PM CLK32K SUSOLK R oD =
25 (OOT}MO2 CLKZSM XTALQUT - se_|XTALOUT BUF_SI O CLK| e - TP MCP BUF SO OLK
25 [T KIC CLKI2K XIALIN - s [XTALI N_RTC TEST_MODE_EN|_z - MOP TEST MODE EN
25 (OOT)—RIC Cukazk xTALQUT - 59 IXTALOUT_RTC PKG_TEST| 22 - ‘
'R2163 R2190
R2150" 'R2151 Lok b
10k 100K iow View
= e i
e ;
war , o l
= p—
=PP3 SO _NMCP _GPLO 8 18 19
8
HDA Qut put Caps
'R2140 'R2141 'R2142 'R2143
For EM Reduction on HDA interface 10K g 10K g 10K 10K
s e i ew
HDA SDOUT R 2173 L e , oz L o , oz
L 2T MP GPIO 4 921 30 32
HOA RST R L 2173 AUD 12C INT L 21 5
DA SYNC R 2173 NMEM EVENT L 2127 28 36
SMC 1 G THROTTLE L 2197
@170 @172 7 B SYNC_DATE= A
ARB_DETECT 2 —
‘ MCP HDA & M SC
'R2147 R2155 R2156
100K 22k 22k | | 051- 7982 ID
: Wiew Wiew View Appl e I nc.
@173 o o e p
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MCP79- TOPO- B

(GND161
(GND162
(GND163
(GND164
(GND165
(GND166
(GND167
(GND168
(GND169
(GND170
(GND171
(GND172
(GND173
(GND174
(GND175
(GND176
(GND177
(GND178
(GND179
(GND180
(GND181
(GND182
(GND183
(GND184
(GND185
(GND186
(GND187
(GND188
(GND189
(GND190
(GND191
(GND192
(GND193

Bca
(a1 o 1y

[ren)

Bcar

o

s

bcs

GND272]

GND274

GND275

GND276

GND277|
GND278

GND279
GND280
GND281

GND282|

GND28:

GND284

GND322|

GND32

GND324

GND325

GND326

GND327
GND328

GND329
GND330
GND331

pons

16

GND332

o7

ey

GND334

o

GND335

819

GND336

a3

GND337
GND338

GND339
GND340
GND341

GND342

GND34:
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23 8 _=PPVCORE SO_MCP

o T

23065 Lﬁ (AQ1_ 1. 2\)

16996 mA (A01, 1.0V)

25 217 _PP3V3 G3 RIC

+VDD_COREL

+VDD_CORE2

AE19

Ae21

Ae23

AE2s

AE26

ne27

Ae28

AF10

e

ar2

AF21

AF23

Ar2s

a3

o

e

EIEREER

s e &

5

N

10 uA (G3)
80 UA (S0)

i

+VBAT

u1400
MCP79- TOPO- B
Bca
(10 & 11)

=PP1V05_SO_MP FSB

8 14 23

1182 mA (A01)

821 23

450 mA (AO1)

8 23
266 mA (A01)

8 23

+VTT_CPUL| 2 1139 mA
+VTT_CPU2| Ass2
+VTT_CPUB| &
+VTT_CPU4| 2
+VTT_CPUS| 1z
+VTT_CPUB| 122
+VTT_CPU7| w2
+VTT_CPUB| a2
+VTT_CPUO| wz
0 +VTT_CPULO| £
1 +VTT_CPUL1| a2
2 +VTT_CPUL2| a2
3 +VTT_CPU13| as2
4 +VTT_CPUL4| w3z
5 +VTT_CPUL5| ast
6 +VTT_CPUL6| acz
7 +VTT_CPUL7|
8 +VTT_CPUL8| A
9 +VTT_CPULO| ez
0 +VTT_CPU20| &2t
1 +VTT_CPU21| ez
2 +VTT_CPU22| oo
3 +VTT_CPU23| e
4 +VTT_CPUR4| oz
5 +VTT_CPU25| o
6 +VTT_CPU26| oo
7 +VTT_CPU27| o
8 +VTT_CPU28| =8
9 D: +VTT_CPU29| e
0 +VTT_CPU30 2z
1 +VTT_CPUB1| o
2 +VTT_CPUB2| o
3 +VTT_CPU33[ e
4 +VTT_CPUB4| w7
5 +VTT_CPUB5| wo
6 D_ +VTT_CPU36| 15
7 +VTT_CPUB7| tar
8 +VTT_CPUBS| 24
9 +VTT_CPU3Q| 25
0 +VTT_CPU40 e
1 +VTT_CPUAL| s
2 +VTT_CPU42| s
3 +VTT_CPU43[ a2
4 +VTT_CPU44| ws
5 +VTT_CPU4S| e
6 +VTT_CPU46| 11
7 +VTT_CPUAT| 1z
8 +VTT_CPU48| 13
9 +VTT_CPU49 o1
0 +VTT_CPUSO £22
1 +VTT_CPUS1| w2
2 +VTT_CPUS2| w2
3
4 +VTT_CPUCLK| =2 43 m
5
6
7
=PP3V3_S0_MCP
8 +3.3V_1| w0
o +3.3V_2| =
0 +3. 3V_3| e
1 +3.3V_4[ an
2 +3. 3V_5[ vio
3 +3. 3V_6| s
;’ +3,3V_7|
6 +3.3V_8l v
7
8
9 =PP3V3_S5_MCP
0 +3. 3V_DUAL1| as 16 m
1 +3. 3V_DUAL2| mo
2 +3. 3V_DUAL3| 0
3 +3. 3V_DUAL4| o
4
5 +3.3V_DUAL_USB1| @ 250 mA
6  +3.3V_DUAL_USB2| e
7 +3.3V_DUAL_USB3| sz
8  +3.3V_DUAL_USBA| s
9
0
1 =PP1VO:! MCP VDD AUXC
+VDD_AUXCL| 12t
+VDD_AUXC2] e
+VDD_AUXC3| vzt

105 mA (A01)

W4 VM)
T
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7 6

MCP Core Power

=PPVOORE SO_MCP

NV: 1x 10uF 0805,
Apple: 4x 4.7uF 0402,

2x 4.7uF 0402, 3x 1uF 0402, 9x O.1uF 0402 (23.3 uF)

4x 1uF 0402, 6x 0.1uF 0402 (23.4 uF)

228
23065 mA (A0, 1.2V)
16996 mA (A01, 1.0V)
C2500 * 2501 * c2502 * C2503 * t C2504 ' C2505 * C2506 t Q2507 * C2508 ' C2509 ' C2510 ' C2511 ' C2512 ' C2513
(No 1G vs. EG data) 4. 70F —— 4. 70F —— 4. 70F —— 4. 70F —— —— 1 —— 1 —— 1uF —— 1uF —— 0.10F —— 0.10F —— 0.10F —— 0.10F —— 0.1 0. 1UF
200 200 —T— 200 —T— 200 —T— =T 10% — 1% — 1% — 1% — 20% — 2% — 2% — 20% — 2% 200
W W W W 1ov 1ov 1ov 1ov Sov Sov Jov Sov Sov Sov
wor1 2 wor1 2 wor1 2 wor1 2 2 er 2 er 2 er 2 er 2 cerm 2 cerm 2 cerm 2 cerm 2 cerm 2 cerm
02 02 02 02 021 021 021 021 02 02 02 02 02 02
MCP PCIE (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)
30- OHMH 5A Appl e: 5x 2.2uF 0402 (11 uF)
s _=PP1V05 SO MCP_PEX DVDD s _=PP1V05_SO_MCP SATA DVDD & _=PP1V05 SO _NMCP_AVDD UE PP1V05 SO MCP_PEX_AVDD
TN LI NI DTHE0. 4 1A
57 mA (A01) 43 mA (A01) 333 mA (A01) L 2 ® M N_NECK_W DTH=0, 2 WM
s TAGE=1. 05V
C2515 * ' C2516 ' C2517 ' C2518 ' C2519 C2520 * ' 2521 ' C2570 ' 2571 ' C2572 ' C2573 ' C2574
4.70F —— —— 1UF —— 1 —— 0. 1uF 0. 1uF 4.7UF 0. 1uF 2. 20F ——2.20F ——2.20F ——2.20F ——2.20F
200 — % — % — 20% 200 200 200 20 — 20% — 20% — 20% 200
02 021 021 102 102 102 102 02-1F 02-LF 02-LF 02-1F 02-LF
1 05V AUX PO - 1 05V RVGT Po - T NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x O.1uF 0402 (14.9 uF)
(=3 vier P wer
L2575 Apple: 2x 2. 2uF 0402 (4.4 uF)
22 5 _=PP1V05 S5 MCP VDD AUXC 18 8 _=PP1V05 ENET MCP_RVGT 30- OHM SA PP1V05_SO_MCP_SATA AVDD 8
WL N W DTHE0. 4 WA
105 mA (A1) < 131 mA (A01) B M NNECK W DTH=0. 2 14 127 mA (A01)
VOLTAGE=1. 05V
C2528 * ' C2529 C2576
4.70F 0. 1uF — 2.20F
200 200 200
W Sov 6.3y
wor1 2 ? oo cer
02 02 021k
MCP FSB (VTT) Power NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x O.1uF 0402 (14.9 uF) L2580
le: 7x 2.2uF 0402 (15.4 uF) -
22 14 5 _=PPLVO5 SO MCP FSB Apple: 7x 2.2 ¢ uF) 62 5 _=PP1V05 SO MCP PLL UF 30-CHM 1. 7A _ pp1vos o MCP PLL FSB 44
TN LI N DTHE0. 4 WA
1182 mA (A01) 562 mA (A01) ! l @ ® M N_NECK_W DTH=0, 2 WM 270 mA (A01)
s VaLTAGE-1. 05
* C2530 ' C2531 ' C2532 ' C2533 ' C2534 ' C2535 ' C2536 C2592
—/—2.20F ——2.20F —/—2.20F ——2.20F ——2.20F —/—2.20F 2. 2UF 100F
200 —— 20% —— 20% —— 20% —— 20% —— 20% 200 20%
6.3v 6.3v 6.3v 6.3v 6.3v 6.3v 6.3v 6.av
2 cerm 2 cerm 2 cerm 2 cerm 2 cerm 2 cerm 2 cerm or
02-LF 02-LF 02-1F 02-LF 02-1F 02-1F 02-LF &0
MCP Memory Power
L2582
16 8 _=PPLVBRIVS SO MCP MEM 30- O 1. 7A PP1V05_SO_MCP PLL_PEX 17
WML N W DTHE0. 4 WA
4771 mA (AO1, DDR3) 1 LI M N NEGC W DTH-O. 2 Ma 84 mA (A1)
s VaLTAGE=1. 05
C2540 * ' C2541 ' C2542 ' C2543 ' C2544 ' C2545 ' C2546 ' C2547 ' C2548 ' C2549 c2582 ! * C2583
4.70F —— —— 0.1uF —— 0.10F —— 0.10F —— 0.10F —— 0.10F —— 0.10F —— 0.10F —— 0.10F 0. 1UF 4.70F —— 0.10F
200 — 20% — 20% — 20% — 20% — 20% — 20% - — 20% 200 0% 200
W Sov Sov Sov Sov Sov Sov Sov Sov Sov W Sov
wor1 2 2 cerm 2 cerm 2 cerm 2 e 2 oo 2 oo 2 cerm 2 cerm 2 e wor1 2 2 cerm
02 02 02 02 02 02 02 02 02 02 02 02
NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF)
MCP 3.3V Powver NV: 1x 4.7uF 0603, 4x 0.1uF 0402 (5.1 uF) L2584
L2555 Appl e: 1x 2.2uF 0402 (2.2 uF) 30- OHMH 1. 7A.
Apple: 4x 2. 2uF 0402 (8.8 uF) 30-CHW 1. 7A PP1VO5 SO MCP PLL SATA 20
22 215 _=PP3V3 SO MCP 8 _=PP3V3 SO MCP PLL UE PP3V3 SO MCP PLL USB 20 . m ) TN LI NE W DTHE0. 4 1A (non)
W N LI NE W DTFE0. 4t o M N NEGC W DTHEO. 2 84 mA (AL
450 mA (AO1) 19 m (A01) |_M_ M N NEGC W DTHEO. 2 19 mA (A01) VL TAGE=1
s VLTAGES3. 3 ouoz
2584 * ' C2585
't 2550 1 Cc2551 1 Cc2552 1 C2553 1 C2555 P i s
—— 2.2 ——2.20F —— 2.2 2. 20F —— 2.2 0% 200
200 -1 2 -1 2 200 200 av 1ov
, sv , sv , sv , sv , sv wor1 2 2 cerm
ce ce ce ce ce 02 102
02-LF 02-LF 02-LF 02-LF 02-LF
L2586
MCP 3.3V AUX/ USB Pover 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-OHMH 1. 7A
PP1V0S SO MCP PLL CORE 16
Apple: 1x 2.2uF 0402 (2.2 uF) Apple: 1x 2.2uF 0402 (2.2 uF) N LN W DTHE0. 4 WA
22§ _=PP3V3 S5 MCP 23 18 8 _=PP3V3 ENET NCP_RVGT ! I o M N NEGC W DTHE0. 2 87 mA (A01)
VLTAGE-1
266 A (A01) 83 m (A01) oo
* C2560 ' C2564 C2586 * t C2587
2. 20F 2. 20F 4.70F —— 0.1UF
200 200 200 200
6.3y 6.3y W Sov
? o 2 wor1 2 2 cerm
02-LF 02-LF 02 102
L2588
MCP 3.3V/ 1.5V HDA Power NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF) 30-OHMH 1. 7A [ oL W n
Apple: 1x 2.2uF 0402 (2.2 uF) _m N WM N_LINE_W DTH=0. 4 WM.
215 _=PP3V3RIVS SO MCP HOA o M N NEGC W DTHEO. 2 M 37 mA (A1)
non) VOLTAGE=1. 05V
7 mA (AOL os0z
' C2562 c2588 ! t C2589 * C2590
2. 20F 4.70F —— 0.10F —— 0.10F
200 200 — 20% 200
o MCP79 Et her net VRef i fov iov
2 o wor1 2 - ce
02-LF 02 102 402
23 18 5 _=PP3V3 ENET MCP RMGT
4 N_B
w0l 1 NI
§ _=PP1VOS ENET MCP PLL_MAC - PP1V05_ENET _MCP_PLL_MAC 18 I\/CP St d d [h
e o3 anaar cou
5 mA (A01) B M N NECK W DTH=0. 2 v 5 mA (A01)

Current nunbers from emai |

Poonacha Kongetira provided 11/30/2007 4:04pm (no of fici al

8

docunent
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WF: Checklist says O-ohmresistor placehol der for ferrite bead.

18 8 _=PP3V3RIV8 SO MCP_| FP_VDD

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

190 mA (AO1, 1.8V)

18 8 _=PP1V05_SO_MCP_HDM VDD

95 mA (A01)

C2615 !
4.7UF
200
X581
202

1x 2.2uF 0402 (2.2 uF)
s _=PP3V3 SO MCP_DAC UF

NV 1x 4. 7uF 0603,
Appl e

2x 0. 1uF 0402 (4.9 uF)

2x 2.2uF 0402 (4.4 uF)

PP3V3 SO MP_DAC

M NLINE W DTH=O. 4 ta
M N_KECK W DTH=O. 2 14

206 mA (A01)

o
o
Py
o

72 18 _MCP_| EPAB RSET
72 18 _MCP_| EPAB VPROBE

WF: Checklist says O-ohmresistor placehol der for ferrite bead.
NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF)

L2640 Apple: 272
s _=PP3V3 SO MCP VPLL UE 30-OHM 1. 7A PP3V3 SO MCP VPLL 18
) M N_LINE_W DTH=0. 4
16 mA (A01) ! ® M N_NECK_W DTH=0. 2 MM 16 mA (A01)
VaLTAGE=3. 3V
c2640 ' c2641
4.70F —— 0. 1uF
200 200
6.3V Sov
o 2 2 cerm
603 102

Current nunbers from email Poonacha Kongetira provided 11/30/2007 4:04pm (no official docunent nunber)

SYNC FROM T18

REMOVE MCP 27VMHZ CRYSTAL CRICUI T SI NCE NOT SUPPORTI NG TV- OUT
REMOVE DAC TERM NATI ONS R2665, C2665 AND R2670 TO R2672
NOSTUFF PP3V3_S0_MCP_DAC RAI L COVPONENTS (L2650 AND C2650)
CHANGE C2651 TO R2651 TO GND PP3V3_S0_MCP_DAC

REMOVE HDCP ROMS

VOLTAGE3. 3V

'R2651

206 mA (A01)

SYNC DATE=

ggFTN?EEQ4Mﬂ
T
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Pl at f orm Reset Connecti ons
LPC Reset (Unbuffered)
R2820
s =PP3V42 GBH RTC D CANA 2 . PPV G3 RIC 7 21 22 R2881
o ::\"Lx y,g::g : x 7310 LPC RESET L PLACENENT_NOTE=Pl ace close to U1400 N 33 . DEBUG RESET L .
oy e = o — DI
o C€2819 oo R2883
10% 1 402 33
T : :  swciReseT L oD =
8.3v , o
PLACENENT NGTE= ace <t s 10 U1400
ce 2 s
65 ot
PLACEMENT_NOTE=PLACE C2819 CLOSE TO MCP79
PLACE C2819 CLOSE TO MCP79 PCl E Reset (Unbuffered)
R2892
17@ PCIE RESET L 1 X 2 BKLT PLT RST L @SQ r—
o
R2891 MLF
CAMA 2 MN_RESET L o
o
Lo
pranes
RTC Cryst al @810 o Re871
e . 2 PcA9ss7D RESET L oD =
21 [y KIC CLks2K xTaLouT . : I 2 =
s
R2810* sov o
o o
2 pits
116w
franits
C
NO STUFF RTC_CLK32K_XTALQUT_R
R2811" CRITICAL
o Y2810
:/F‘:E’ 32. 768k = c2811
2 7X1.5X1. 4-SM 12pF
21@ RIC CLK32K XTALIN \||,
!
50V e
b
pits
MCP 25MHz Cryst al
y 2815
f reg70
21 [TTy—MEP LSt xTALoUT : I z 1 [I)—MEM VIT EN R : A : - — ~ODRVIT EN o s o
R2815* sov wiow
52 ‘fﬂ:"‘ 402
NO STURF 116w
. fravits
R2816 02 , R2825
M MCP_CLK25M XTALQUT_R PLACEMENT_NOTE=Pl ace cl ose to U1400 33
o % 73 19 [IN)—LPC OLK33M SVC R 3 2 LPC_CLK33M SMC oD * 2
o RTICAL ;/:‘22’ R2826
Y2815 ‘:‘::Xx NC o LANA 2 LPC CLK33M LPCPLUS oo =0 7
o T NC 2816 PLACENENT NGTE= ace <l ose 1o U0 P
- 12pF 116w
21 (e s XTALL N e "ot
o
o= R228229 B
MCP SO PWRGD & CPU_VLD n o D Bram s AN o csome ssae o = »
s _=PP3 NP - PLACENENT_NOTE=Pl ace close to U1400 1/5:2\»1
pranes
ot
MCPSEQ_SMC
2850
0.10F
b
o
L Reset Button
26 [Ty P SvsRsT L
- MCPSEQ_SMC XOP
5 TC7SZOBAFEAPE 10K pul I -up to 3.3V SO inside MCP
62 3 [Ty—ALL SYS PvReD Ny sore6s R2853 R2898 R2899 pul - up
UZSSO\A SO_AND | WP PGOCD. AN MCP_PS PVRGD oD 2 13 10 [TN)—XCP DBRESET L CANA 2 AN 2 @\ SYSRST DEBOUNCE L oo 2 _—
59 [TED—/R-PURGOD DELAY e Lo Lo 3| No STUFF ow NO STURR
; i G Fe89 b + 2899
1UF
MOPSEQ M X ”‘Zm S| LK_PART=SYS RST :2;
M- LF | = 2 xR
= R2852 022
1 N 2
MCPSEQ M X 5% = =
Lo
R2851 M
1 0 2 MCP_CPU VLD @ 21
5% MCPSEQ_SMC
Yo
M R2850
0
o (e AR SNC EROM T18 ity izs ez muns SR A
PLACENENT NGTE= ace <t %6 10 U1400 NC EROM e
SB M sc
CHANGE RESET BUTTOM TO RESET PADS
MCPSEQ_SNC represents MCP79 * MLB' power sequenci ng connect i ons, REMOVE UNUSED PCl E RESET S| GNALS | | 051-7982 ID
but results in NCP79 ROVIP sequence happening after CPU powers up Appl e Inc.
REMOVE R2824 AND NET PClI _CLK33M SLOT_A ® C. 0.0
MCPSEQ M X is cross between M.B and internal power sequencing, which - — — . .
results in earlier ROVSIP and NCP FSB 110 interface initialization CHANGE RTC CO N CELL TO LDO & SUPERCAP NOTI CE OF PROPRI ETARY PROPERTY:
SNC 995 del ay from ALL_SYS_PURGD to | WP_VR_ON pl us | WP6 del ay for ALI AS MEM VTT_EN TO =DDRVTT_EN EHEPRN ETARY | PROPERTY GRS RPREE - CIVPOTER. 1 NG
L — — THE POSESSCR AGREES TO THE FOLLOW NG R —
VR_PVRGOCD_DELAY shoul d guarant ee CPU_VLD does not go high before CHANGE Y2810 AND U2850 TO SMALLER PARTS | TO NAI NTAIN TH S DOCUVENT 1 N OONE! DENGE 28 OF 109
CPUVDD_EN (which is 40-100ns after PS_PWRGD assertion) Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL I
NOTE: If CPUVLD deasserts during SO NOP79 will take systemto S5 i mediately IV ALL RI GHTS Mm_% W£E5> OF <TOJAL ] DESI GN_SHEETS>
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FSB/ DDR3 Vref WMar

i nin

051-7982 | D
C. 0.0

S THE
UTER | NC.
NG

Pover aliases required by this page MEM A VREF DQ MEM A VREF CA MEM B VREF DQ MEM B VREF CA CPU FSB VREF
T PROVe_S3_vREr DAC channel A B A B c
- =pp VREFIVRGN
oV3_85. Mn DAC code 0x00 0x00 0x00 0x00 0x00
- =PPVTT_S3_DOR_BUF
it Max DAC code ox87 0x87 0x87 0x87 0x55
I al d by thi Ma: ink | -3.75 mA -3.75 mA -3.75 mMA -3.75 mA -0.91 mA . .
Signal aliases required by this page xostn SO DIMM A and SO-DIMM B Vref settings shoul d be nargined separately
- =1 2C_VREFDACS_SCL Max source | 5 m 5 mA 5 m 5 m 0.52 mA
- Noni nal Vref 0.75 V 0.75 V 0.75 V 0.75 V 0.70 v (i.e. not sinultaneously) due to current limtation of TPS51116 regul ator.
- Mn Vref 0.375 V 0.375 V 0.375 V 0.375 V 0.091 VvV
- =12C_PCA9557D_SDA Max Vref 1.250 V. 1.250 V. 1.250 V 1.250 V 1.044 V =PPVTT_S3_DDR_BUF
se 8
Vref Stepping 6.5 mv 6.5 MV 6.5 mv 6.5 mv 11.2 v
BOM options provided by this page: (per DAC LSB) 10mA max | oad
VREFMRGN
NO_VREFNRGN R2903  RerwRay
200
. 1%
116w
Nf‘—);F PPOV75_S3_MEM_VREFDQ A
VREFMRGN 8L u2902 VLT W DT 5 27
1 C2903 = U puzss R2904  VReFwRan M N NECK W DTH=0. 2 mm
0. 1UF o A VREFNRGN DQ SO0 M BUE 0
20%
oV
—PP3V3_S3_VREFNRGN CeRv 151 aa iew Pl ace close to J3100.1
o 402 + v 26 VREFMRGN_DQ SODI MV EN M s
= % 402
VREFVRGN VREFVRGN R2905 VREFIRGN
C2900 1 C2901 = R2901 500
—— 2. 2UF —— 0. 1UF 100K
T 20% T 20% 5% VREFMRGN 1%
Y , 10V 116w 176w
Qe P VELE - ML PPOV75_S3_MEM VREFDQ B
& U2902 L W oTreo. 5 *
= TRz = R2906  vreFwRaN M N_NECK W DTH=O. 2 mm
L 100
VREFMVRGN VREFVRGN a VREENRGN DO SO0 M BUE 1 2
o U2900 @ 3 ew Pl ace close to J3200.1
VDD + VE'A 26 VREFMRGN_DQ_SCDI MVB_EN Nfé;
0 I =1 2C VREFDACS SCL SCL vsoe  VOUTA[L VREFNRGN_DQ_SCOI MM
08> =1 2C VREFDACS SDA 7spA N VoUTB|2___ veesvron ca sooim = R2902 R2909 Ve
8 100K S rerman A0,
AA0 VOUTC4___VREFMRGN CPUESE
g 110w 19
VELE S
ADDR=0x98( WR) / 0x99( RD) 10a1 VouTDls e oz R PPOV75_S3_MEM VREFCA A
VREFMRGN B U2903 = RLE WIS 3 27
\D. 1 C2904 = TR s R%ggo VREFNRGN M N NECK W DTH=0. 2 mm
E 0, 1F VREFVRGN A VREENRGN CA SOOI M BUE
oV
CeRM S na ew Pl ace close to J3100.126
g2 + v 26 VREFMRGN_CA_SCDI MVA_EN M= LF
= B 402
e N mgll VREFMRGN
- R2907 %007
100K VREFVRGN
5% 19
/16w 116w
ME- Eiz o w;);p PPOV75_S3_MEM VREFCA_B
Bt U2903 L W BT 5 T =
- iy M’j:(;lssi = mglz 'VREFMRGN M N_NECK_W DTH=0. 2 mm
o 100
[y—— VREFNRGN CA SODI M8 BUE
) s ew Pl ace close to J3200.126
+ v 26 VREFMRGN_CA_SCDI MVB_EN M- LI
% 402
L R2908
100K >vreraman
116w
frasig
02
VREFMRGN ” 8t U2904
1 C2905 RN -
0. 1UF
20%
oV
Cerm
o
& U2904
VREFMVRGN — Wl azss R2914  veerwran
E 3 100
| @002 o| vreFvRa oo S o creer
— 20 Vo
S v e = s Pl ace close to UL000. AD26
oo u2901 + v 26 vRePMREN CPUESB En e e
PCA9557
o PoLe s o
NC VREFIRON_CPUFSS_EN = R2913
3lA0 P1f7 26 100K
B pale VREF VRGN CA_SC0! WA EN , < VREFvRGN
ADDR=0x30( WR) / 0x31( RD) AL eSO Soo RN 26 116w
[ sla P30 - - 2 VELE )
VREFVRGN CA_SCO W_EN 02
pal 12 26
pe| 1z VREFNRGN_DQ_SOD! W EN e =
s I =12C PCA9557D SO ilsal P63 s NC
@ =1 2C PCA9557D SDA 2ISDA P74 s NC
PCAS57D_RESET_L
THRM RESET* |55 i Ven
PAD P
5 <
W4 B
g
Required zero ohmresistors when no VREF margining circuit stuffed
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON (j Appl e Inc
11650004 1 RES, MIL FI LM 0, 5% 0402, SM LF R2903 CRI TI CAL NO_VREFMRGN ®
116S0004 1 RES, MIL FI LM 0, 5% 0402, SM LF R2905 CRI TI CAL NO_VREFMRGN NOTI CE OF PROPRI ETARY PROPERTY:
THE | NF( \T1 CONTAI NED HEREI N |
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2909 CRI TI CAL NO_VREFMRGN PROPRI E%% PgK\:‘PERTV OF APPLE COVP
THE POSESSOR AGREES TO THE FOLLOW
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Pover aliases required by this page
=PPLVS_S0_VEM A
=PPLVS_S3_MEM A
=PPOV75_S0_VEM VIT_A

=PPSPD_SO_VEMA (2.5 - 3.3V)

Signal aliases required by this page
=1 26_scoi i _scl

=1 26_Sc01 Mm_SDA

BOM opti ons provided by this page

(rone)

DDR3 DECOUPLI NG AND GROUND RETURN CAPS ( CONNECTOR Sl DE)

S3 MEMA
' C3100 ' c3101 1 C3110 1 c3111 1 c3112 1 3113 1 c3114 1 c3116 1 3117
—— 10¢ — 10uF ——o0.1uF ——o0.10F ——o0.1uvF ——o0.1uUF ——o0.1u0F — 0. 1UF ——o0.1uvF
— — 2o — 20% — 200 — 20w — 20% — 200 — 200 — 20%
s 02 02 02 02 02 02
L
26 PPOV75_S3 MEM VREFDQ A
' C3130 ' C3131
—— 2.2WF —— 0.1
— — 0%
L o L dov
oo
iy o2
'%' 1[5 VREFDQ SSo1—-2
e ————————— 2l o vss T DQt o4 NEM A DO<d> D m SR
71 15 [T)—MEM A CKE<O> 73 O CRED  CREIg 74 MEM A CKE<1> gy s 7 71 15 CEIy—MEM A DO<0> 5 o DO p— DF o 2 MEM A DQ<5> Yz SLRCE
|5 VOD OMT VDDl 76 71 15 CEy—MEM A DOc1> 1loDQA vssp-|-&
NCx“—to NC 33100 AlSo+— MEM A Ac15> Sauly > 1o VsS DQB0* o | 10 MEm A Dos o> e
7 15 [Ty MEM A BA2e 2 s e Aldgl 80 NEM A A<1a> o 7 15 [Ty VEM A Oueee [ [Jow J3100 posog| w2 NEM A DGS P<o> G
s | 5 VDD o5 VDol [ ]5 vss TR vssof 1
7115 [TR)—MEMA A<12> 8 | 5 A12/ BC § n Allg ] 84 MEM A A<11> amys 71 15 Ry MEM A DOc6> |5 DR S DQ6 o1& MEM A DO<3> Yea:im SLRCE
715 I MEM A A<9> 85 o A9 D A7 o 86 MEM A A<7> ams 71 15/ MEM A DQ<7> 17 o DB 2 6 D7 o, 18 MEM A DQ<2> Vesm SLRCE
s7 | 5 vop §‘ VDD G| 88 1| 5 vss L vssgl
7 15 [y MEM A Ace> s | A8 o] A6 |20 MEM A A6 am s 71 15 Py MEM A DOc1a> 21 | o Des § 3 D2 | 22 NEM A DO<0> T
7115 [TR)—MEMA AcS> 91 o A5 § g Mo 92 MEM A A<4> amys 7115 CHry—MEM A DOc11> 23 o D® § E DQL3 o, 24 MEM A DQ<8> a5
%3 | 5 VoD 5o VDDo| %4 2% 1o Vss e VSS o1 28
7 55 Iy MM A A s | oa3 ? A2g ] % VEM A A<2> @ 71 15 Ry MEM A B8 Nl 27 | § pos1+ 22 DML |22 NEM A DMEL> @
7115 [Ty MEMA A<l> 97 | 5 AL E A0 28 MEM A A<O> s 71 15 By MEMA DOS Pl> 29 | 5 DQSL : RESET* o 20 MEM RESET L ) 28 20
® 1o VDD VDD o | 1% 3115 Vss VSS o | 22
71 15 [TR)—MEM A LK P<0> o1 o CKO CKlo, 102 MEM A CLK P<1> qamys 7115 CEy—MEM A DOc13> 33 o DQLo DQL4 o, 34 MEM A_DQ<15> Yazim SLRCE
715 IR MEM A CLK N<O> 03 ) CKO* CK1* o 104 MEM A CLK N<1> qam s 71 15CEy MEM A DQ<12> 35 ) DQL1 D(nsc 36 MEM A _DQ<10> O 5 7
os | 5 vDD VDD | 108 371 5 vss VSS o | 3#
71 15 [Ty MEMA Aciox 107 | 5 AL0/ AP BAL | 108 MEM A BA<1> ams 71 15 Py MEM A DOc25> » | 5 D6 DQRO G| 4 MEM A DQ<24> @ s n
715 TR NMEM A BA<O> 109 o BAO RAS* o 110 NMEM A RAS L Yans ECIREY 71 15CB). MEM A DQ<29> 41 o DQL7 DQR1o 42 NMEM A DQ<28> a5
1w | 5 vop VDD o |12 s ] vss vss o |4
7115 [TR)—MEMAVE L 2| 5 VE SO* o} 114 MEM A CS L<0> s 7 71 15y MEM A DOS Neg> 45 | 5 DQs2* DVR 5, | MEM A D3> Yans EEReY
7115 [TRy-—MEMA CAS L 15 o CAs* QD10 o 116 MEM A_QDT<0> am s 71 15y MEM A DCS P<3> a7 o D82 VSS o 43'
7 | 5 VDD VDD | 118 9 15 VSS D@2 | 5° MEM A DQ<27> Ve:m SUREY
715 [T NMEM A A<13> 119 o A3 DTl 120 MEM A QDT<1> ams 1 15/ MEM A DQ<26> 51 o D18 D23, 52 MEM A DQ<31> Vesim SLRCE
71 15 (CRy—MEMA CS Lt 121 | 5 S1* NC o232 NG 71 15 gy VEM A 0O<30> 53 1 5 DQL9 VSS ot 54
123 | 5 VDD VDD | 124 5 1o VSs DQR8 o 55 MEM A DO<18> Yz SLES
NC¥22 | o TEST VREFCAG | 126 71 15 Ry MEM A DO20> 57 | o D@4 DQR9 | 58 MEM A DQ<17> o
27 | 5 Vss Vss o | 128 71 15 (oY MEM A DO21> 5 | o D@s VSS o | &
71 15 Ty VEM A DO<34> 129 | 5 DQB2 DQB6 o130 MEM A DQ<37> Ye:m SR 51| 5 Vss DQS3* 5|52 MEM A DS N2> Ve:im SRS
71 15 Gy MEM A 0O<35> 131 | DQB3 DQB7 o} 132 MEM A DO<36> Y e 71 15 [Ty MEM A D> 53 | 5 DVB DQS3 |64 MEM A DOS Pe2> o s
133 | 5 vss VSS o | 134 & 1 o Vss VSS o | 66
115 CHO) MEM A DGS N<4> 35 o DQsa* DV o 33} MEM A DWVE4> Pens BN 15 CHO) MEM A DQ<23> 67 o D6 DBO 68| MEM A DQ<22> g s
71 15 CPry—NEM A DOS Ped> 37 | 5 DQs4 VSS o 13f 71 15(Ery—MEM A DOc16> % | 5 DQR7 DBl MEM A DQ<19> Vesim SLRCE
2 |5 VSs DQB8 | 140 MEM A DO<38> Ye:m SR 1|5 Vss VSSo | 72
71 15 By MEM A _DQ<32> 141 o DB4 DQSQC 142 MEM A _DQ<39> ED s REY
71 15 CEry——MEM A DO<33> 143 | 5 DB5 VSS o 14
145 | 5 vss D44 o | 14 MEM A DQ<a1> Ve:im S 516- 0201
71 15 () VEM A DO<a4> 47 | 5 DQUO D45 o 14 MEM A DQ<40> e SR
71 15y MEM A DOciS> 49 | o D1 VSS o | 15
5115 VSs DQS5* o 152 MEM A DQS Ne5> Ve:im SLEE
71 15 [TR)—NEMA Dies> 153 | 5 DVB DQS5 | 154 MEM A DOS P<5> Vezm SLRA
155 | 5 vss VSS o | 156
71 15 () MEM A DO<47> 57 | o D42 D46 |15 MEM A DO<43> Ye:m SR
71 15 (Y NEM A DO:46> 5 | o D43 D47 |26 MEM A_DQ<42> o
&t | 5 Vss VSS o | 16
71 15 CEIy— MEM A DOcd0> 163 | o D48 DQB2 | 164 MEM A_DQ<53> Ve:m SAE
71 15 () MEM A DOS52> 165 | o DQ49 DQB3 o186 MEM A DO<48> e SR
167 | 5 vss VSS o | 168
71 15 CEy— MEM A DS N> 59 | 5 poss* VB G ) MEM A DiKE> amsn
71 15 QR MEM A DOS Pec> 7 | 5 pese vss o | vk
=15 VSS D4 o 174 MEM A DO<55> >
71 15 () MEM A DOS54> 175 | & DQEO DQB5 | 176 MEM A_DO<50> Ve SR PPOVZS S3 NEM VREECA A 26
71 15 CEIy—MEM A DO51> 177 | 5 DQBL VSS o 178
179 1 5 Vss DQB0 | 18 MEM A DQ<57> Pz SLEE
71 15 By MEM A DQ<61> 81 o b®6 D61 o 3 MEM A DQ<56> D 57 ! C3135 ' C3136
71 15 () MEM A DO<60> 83 | 5 DB7 VSS o | 18 p—
8 | 5 VSS DQB7* o] 188 MEM A DQS N<7> Ve:im SUEE P
71 15 (TR MEMA 7> 187 | & bW DQS7 | 188 MEM A DS P<7> a7
189 | 5 vss VSS o | 100
71 15 (P MEM A 0058 191 | o DQES DQB2 | 192 MEM A 0O<62> Ve e
711 MEM A_DQ<50> 193 DQB9 DQB3 194 MEM A_DQ<63> 571
D> 0 o <D
195 o VSs VSS o 196
MEM A SA<O> 197 o SA0 EVENT* o 198 MEM EVENT L oD 21 28 36
8 =PPSPD SO _MEM A 199 o VDDSPD SDAG. 200 =12C SCDI MVA SDA D »
MEM A \<1> 201 o SA1l SO‘C 202 =12C SCOI MVA SCL @ 39
203 o VIT VIT o 204 =PPOV75 SO MEM VIT A

§ 10K

'R3141

516- 0201
SPD ADDR=0xAO( VIR) / OXAL( RD)

"Factory" (top) slot

WA VM)
T
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Page Not es

Pover aliases required by this page
=PPLVS_S0_MEM B
=PPLVS_S3_MEM B
=PPOV75_S0_VEM VIT_B

=PPSPD_SO_VEMB (2.5

Signal aliases required by this page
=1 26_sco1 wB_scl

=1 26_Sc01 MB_SDA

BOM opti ons provided by this page

(rone)

DDR3 DECOUPLI NG AND GROUND RETURN CAPS ( CONNECTOR Sl DE)

8 =PP1VS S3 MEM B
' C3200 ' C3201 1 C3210 1 3211 1 c3212 1 3213 1 C3214 1 3215 1 C3216 1 3217
—— 100¢ — 1o ——o0.1F ——o0.1F ——0.10F ——o0.1F ——0.10F —— 0.1 — 0. 1F ——0.10F
— o — 20 —— 20 — 200 — 20w 200 — 20% 200 — 200 — 20w
s 02 02 02 02 02 02 02
=
26 PPOV75_S3 MEM VREFDQ B
' C3230 ' C3231
— 2.2WF —— 0.1
— — 20%
onir oA
'%' ! 5 VREFIQ SSo1-2
- 2lo Vss oM T DA o4 MEM B DO<d> ez L
REY
7115 [ MEM B CKE<O> 3| STREDO . CREIg| % MEM B CKE<1> ams 71 15 Ry MEM B DOcl> : oD D o Z MEM B_DO<5> D S
| 5 VDD T VDD o 7 71 15y VEM B DO<0> o DL VSSg,
77 NC m AlL5 o, 78 MEM B A<15> Yau i 9 o Vss DQS0* 10| MEM B _DOQS N<O> g s 7
715 [y MEM B A2 loBAe  J3200 Aldgl % NEM B Actas D 7 15 [Ty VEM B Ouoe [n]gow J3200 poso] 22 NEM B 008 Peo> T
815 VDD  rriBes VDD | %2 [5]Svss -+ “’;‘“ VSS o |
71 15 TRy MEM B Ac12> 5 | oAr2/Be 2@ Allg | 8 MEM B A<11> M 71 15 @y MEM B DOCT> jj o D@ < DQB o j: MEM B DO<3> Ve RRe!
71 15 [Ty MEM B A<o> ss 1 5 A9 -, A7 ol 8 MEM B A<7> am s 71 15 (P MEM B DOs6> o b® 8 o D7 o MEM B DO<2> a5
s7 | 5 vop ? VoD o | 88 2] vss 2. vssol
715 [Ty MeM B A 0 [ ;a8 E N Aol %0 NEM B A<G> ams 7 1@y MEME Do 2] os S bazgl 2 MEM B DO<12> s
7115 (I MEM B AcS> 1 | o AS Mol o MEM B A<4> ams 71 15Ery—MEM B DOclde> 22 | D DQL3 o} 24 MEM B_DO<9> s
s 1o VDD VDDo |24 2 | 5 VSS VSS o 28
7115 [T MEM B A<3> 95 o A3 A2 96 MEM B A<2> qamy s 1 15CEy MEM B _DOS N<1> 27 o DasL* DML i 28 MEM B DME1> s
71 15 [y MEM B A<l> 7 1o A A0 | 98 MEM B A<O> amis 71 15¢@ry— MEM B DOS P<l> 29 | 5 DQs1 RESET* o] 3¢ MEM RESET L am e @
2 1o VDD VDD | 120 3115 VSS VSS o 22
7115 [T MEM B _COLK P<0> 01 ) CKO CKlC 102 MEM B OLK P<1> ams 71 15CB). MEM B_DQ<15> 33 ) DQLO D(nzzc 34 MEM B _DQ<8> Yoz LA
7115 [T MEM B CLK N<O> 03 ) CKO* CK1* o 104 MEM B COLK N<l1> amy s 1 15CEy MEM B_DQ<10> 35 ) DQL1 D(nsc 36 MEM B DQ<11> e SURL
os | 5 vDD VDD o | 106 37 1 5 vss VSS o | 3®
7 15 [y MEM B A<10> 107 | 5 AL0/ AP BAlo | 108 MEM B BA<1> a7 71 15¢@y—MEM B DQ<20> 3 | 5 DQL6 DQRO0 | 4 MEM B_DQ<22> Ve:im S
715 TR NMEM B_BA<O> 109 o BAO RAS* o 110 NMEM B RAS L Yans KLY 71 158y MEM B DQ<17> 41 o D17 DQR1 o 42 NMEM B DQ<16> &5
1w | 5 vop VDD o | 112 s | vss VSS o]t
7115 [TR)—MEMEB VE L 13 1 o VE S0* o 114 MEM B CS L<0> Yans ELRES 71 15y MEM B D05 Ne2> :i o DQs2* DVR o ::I - a7
7115 [TR)—MEMB OAS L 15 | 5 CAs* QD10 o {116 MEM B QDT<0> am s 71 15¢@ry—MEM B DOS Pe2> o D82 VSS o
7 | 5 VDD VDD o | 118 9 15 VSS DQR2 o] 5° MEM B DQ<21> Ve:im SEREY
715 IR MEM B A<13> 119 o A13 DT 120 MEM B ODT<1> amys 7 1CEy MEM B DQ<18> :: o D8 D23 o : NMEM B _DQ<23> ve:im FRe
7115 TRy MEMB CS Lt 121 | o s+ NC o | 122 71 15@y— MM 8 DOs1o o DQAL9 VSS o
125 | 5 voo VoD | 124 s 145 vss DQE8 o 56 MEM B DO<20> s
125 | O TEST VREFCAG|_126 71 15 gy MEM B D024 s7 | o beea DR9 o :z MEM B_DQ<25> o
27 | 5 vsSs VsS o | 128 71 15 @y MEM B DOc26> 5 | o DQEs Vss o
71 15Ty MEM B 033> 2 | 5 D®B2 DQB6 o2 MEM B DQ<37> Ye:m SR 5115 VSS DQS3* |52 MEM B DOS Ne3> Ye:m SURL
71 15¢Bry—MEM B DO<36> 31 | 5 DQB3 DRB7 o2 MEM B DO<32> ez SRE 71 15 [Ty MEM B Due3> 53 | 5 DVB DQB3 o4 MEM B DOS P<3> ez SRS
33 | 5 vss VsS o |13 & 1 o5 Vss VSS | 66
1 15T MEM B DGS N<4> 135 o DQsa* DMV4 & 136 MEM B_DWVE4> am s 1 1By MEM B DQ<30> 67 o D6 DQB0 68| MEM B DQ<26> a5
71 15Pry—MEM B DOS Ped> 137 | 5 DQs4 VSS o 138 71 15¢@ry——MEM B DQ<27> % | 5 D7 DB1ol MEM B DQ<31> o5
139 | 5 vss DQB8 o4 MEM B DO<39> Ye:im SR 115 Vss VSS o 72
71 15 Ry NEM B DO<35> 41 o DB4 DQB9 14) MEM B DQ<34> a5 REY
71 15 By NEM B DO<38> 43 | 5 D®B5 VSS oL 14
45 15 VSS D44 | 146 MEM B DQ<40> 57 51650706
71 15Ty MEM B 005> 147 | o DQUO D45 | 148 MEM B DQ<a4> Vesm SR
71 1Py MEM B DOse1> 149 | 5 DQAL VSS o 150
151 | 5 vss DQS5* o1 NEM B DOS s> ao s
71 15 [TR)—NEM B DWeS> fiss o DVB DQS5 0|15 MEM B DQS P<5> Yea:im LR
bss [ vss VsS o |
71 15¢Ery— MEM B DO<de> 157 | o DQ42 DQ46 | 158 MEM B DO<42> e s
71 15(E)—MEM B DOa7> 159 | 5 D43 DQ47 o} 160 MEM B_DQe43> a7
161 | o vss VSS o | 162 DDR3 GROUND RETURN CAPS ( MCP Sl DE)
[ = e 2o b1e b2 02 LED D03 T o zpr1ve S0 vew v
71 15Ty MEM B 00<49> 5 1 5 D49 DQB3 o8 MEM B DO<48> Ve SR
7 | 5 VsS VsS o |1 ) ) ) . .
MEM B DGS N<6: 169 * 170 MEM B DWK6> 1 c3222 1 C3223 1 Cc3224 C3226 3227 3228 c322
1 1B > o DB6 o 172 am —— 0. 1uF —— 0. 1F —— 0. 1F —— 0 1F —— 0. 1F —— 0. 1F —— 0. 1F
71 15 CE—MEME O35 et 1o DAs6 VSS o — o = % — Sou — % —_ — % = S
fov v fov fov fov fov fov
e Lo vss D4 o117 MEM B DO<51> @D 5 7t 2 o 2 L 2 Gz 2 e 2 oo 2 e
71 MEM B DO<55> s 0 5 17] MEM B DO<50> 571 PPOVTS 53 MEM VREECA B A 02 02 02 02 i i i
B o D! DB5 o <D
71 15 @y NEM B DOs54> 77 | 5 DBL VSS oL 1]
|5 VSS DQB0 o150 MEM B DO<63> Vazim SLRA
71 15 By MEM B DO<se> 181 | 5 DQB6 DQB1 o 182 MEM B DQ<50> Vs SR ' C3235 ' C3236
7 15 QEry— MM B DossE> 13 | pgs7 vss o | 184 ——za ——ouF
185 | 5 Vvss DQB7* o | 18 MEM B DQS N<7> Ve SUEC P P
' R3240 71 15 [TR)—NEM B DWe7> ez o bw DQS7 o8 MEM B DQS P<7> E s o
10 beo [ vss vss o | 19
§ aow 71 15y MEM B DOtE1> 191 | o DQE8 DQB2 5| 192 MEM B DO<62> @ s
L 71 15 Ry NEM B DO<60> 193 | 5 DQB9 DQ63 o194 MEM B DQ<57> Vasm SLEE
195 | 5 Vss VSS o | 198
MEM B SA<O> j: o SA0 EVENT* :Zz MEM EVENT L o 22 27 %
8 ZPPSPD SO MEM B o VDDSPD SDAG. =12C SOOI MVB_SDA D » " Expansi on" (bottom sl ot
MEM B SA<1> 201 ) SA1l SO‘C 202 =12C SCOI MVB SCL @ 39
203 o VIT VIT o 204 =PPOV75 SO MEM VIT B 8
BT
. 3240 'R3241 205 | 5 MIG PTN MIG PT N o228
J s 10K 207 | 5 MIG PIN MIG PI N o 2% ' C3250 ' C3251
%, § Tiow 209 | 5 MIG PIN MIG PI N o222 — s Wﬂ vy CZEYN:) SYNG. DAT =
ta. Lo 21 | o MG PIN MG PI N o212 .o L o

51650706
SPD ADDR=0xA2( VIR) / OXA3( RD)
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DDR3 RESET Support

Requi red becaues MCP79 does not neet

R3309
16 [TRy—MOP VEM RESET L AR MEM RESET L oD 7
1/ Tow
s _=PP1V5 S3 MEMRESET Mos
@B305
DVB53DOUDW

sor- 363
R3300* R3305*
10K 100K
o« olo+ B o K
e 111 e
0z, w0z,

o |@ O « MEM RESET

DDR3 spec power-up reset timing requirenent.

=PP3V3 S5 MEMRESET 1

R3301'| . 3300

20K
OKS —L-0.10F
—_— %
110w 20%
M- LF 2 cerRm
402 5 402

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

SYNC DATE=

W4 M
T

DDR3 Support
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AP_PVWR_EN mzl 32
3V S3 W.AN FET
v @OM—MN_CLKREQ L NosFET TPCP8102 1
cHANEL P-TYPE
4Dy @sao1
'ﬁ SSMBN15FEAPE RDS( ON) 20-30 MOHM @. 5V
H Lo B 0. 720 (ol
5
n L
ORI TI CAL
IMN_COLKREQ Q L CRI TI CAL
oRITI AL Q450
Tan05 15550367 R3452 TPCP8102
L3308, L3404 0. 00% .=
i - -
SR PLACENENT_NGTE=P ace <l ose to 33401, 606 VA G NAL vax FERR- 120- OHIVF 3A M ket bres. yaw M ie . T
Va3 Va3
727 CONN MMYW c3431 1306 =
1 72 POE MN_R2D P LN | R POE MN _RDCP amy e 7 PP3V3 WaAN o 1 [ Y Y L2 a7go PP3Y3 WAN F 2 PP3V3 WAN R . =PP3V3 S3 WAN 4 3
—_— 2 POEMN RDN |2 gy 0w 11 1w sn e POEMN RDCN 72 Noew ores. o 0603 3 4 - AW Do, 35
227 COWN|POE M NI _ReD_N_1 2 e 1T v ser a2 T v — Ra451 vaLTAGE=3. av
PLAGENENT RGTE=P ace ¢l ose (0 73401, CRI TI CAL 3430 c3422 ¢ c3421 ¢ " A
51650582 L3402 PACENENT e ace <l o3 1o 33401 0. 10F 0. 10F —— e
pLPLLS a2 a2 C3450 L
Sras, @ - p R3450 2 402
ORI TI CAL 4 3 o2 o2 0. 10F o2
33401 727 CONN POE MNI_D2R P POE MN _D2RP fom 17 72 B P3V3WAN SS 100K PM WAN EN L 0
p— RITICAL I <) 3
500913-030p LT i
e CcoN 1 2 _POE >2H N L3401 16v -\
32 M) 31 o BNPAE MM _D2R e forerrtate ST T B oD 7 72 90- GHM 100V = =R "ot
9 - DLPLls PLACENENT_NOTE=Pf ace ¢l ose 0 J3401 402
o[ ol (Y Y Y \: POUE CLKIOOM M N_P o PLAGENENT_NOTE=P ace ¢l ose (0 G450,
- 4 3 - 72 7 POLE_CLKI0OM M NI_CONN P [ — PLACEIENT_NOTE=Pace cl ose Lo G350
- -
6 5 PClE K100M NI IN_N I SNS Al RPORT P
- oo - 122 POLE CLK100M M NI_CON ] 2 (YYY): PCE CLKIOOMMN N - -
Pl 8 U <9 ISNS AIRPORT Ny 47 76
il BT 9 PLACEENT_NOTE=PI ace ¢l ose (o 33401
-
ey O O I o=
NC TA O O 3 =
NC¥—0 ©
16 15 - L3403
ookt BLUETOOTH e
8 17 - DLPONS
O O = SYMLVER 1
20| 5 o l1e a 3 USB_BT_P
22 21 Py 73 7 CONN_USB2 BT P Ve TR
O O i
24 23 Py 73 7 CONN USB2 BT N —]
O O G
26 25 LYY YLz USB BT N epmy 07
28] O e : PP3V3 S3 BT F PlAcevERT noTE=P ace ¢l ose o 93401
30 2 1
o o2 |t ez L3406
o 2 1 =PP3V3 B3 BT
34~ 33 2 v = B3 8
~ b FERR- 120- CHW 1. 5A
0402-LF
PLACEMENT_NOTE=PLACE L3406 NEAR J3401.
PLACEMENT_NOTE=PLACE C3432 NEAR J3401
RC VALUE | S CHOSEN TO MEET THE 100 Ms DELAY REQUI REMENT BETWEEN
3.3 WLAN POAER GETTI NG STABLE AND Al RPORT CARD COM NG QUT OF RESET
PP3V3 WAN E 30 a7
=PP: WLAN 8 30 .
R3453
PCl E E L
= WAKE_ oD g 110K
u3402 e
74LVC1G17 ?
TCTSZpBAFEAPE 5 SG353- 1
orsssK 2 WAN SM T _BUE 4 'l:l 2
7 M N _RESET CONN L 4 u3401 WAN SMT RC 1
'
\ 8 3| 1 @455
3 NE- 1 SSMBK15FV
c3453 * R3454 500 vesH 1
62K
M N_RESET L 25 W s NOSTUFF
< S Wiew
b L W24 vm:3 SYNC DATES
e NE
e X16 W RELESS CONNECTOR
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=PP1VO5_ENET_PHY

a (221mA typ - 1000base-T) I )
( 7mA typ - Energy Detect)
c3711 ¢t '| W Marvell numbers, update for Realtek
0. 1UF
et ORITICAL
-2 L3715
g _=PP3V3 ENET PHY 402 FERR- 120- OHM 1. 5A
(43mA typ - 1000base-T) o o p os0z- L
(19mA typ - Energy Detect)
W Marvel | nunbers, update for Real tek : * c3700 1 c3701 1 3702 E
—— 0.1UF —— 0.1UF 0. 1UF
oRITI CAL =
3 10% 100 o0
L3705 o ot o ’ MFV:IF'\I\VNDFSWEE spr
7 oer P TR M N_NECK_W DTH=0. 2 M.
FERR- 120- CHMW 1. 5A 402 402 402 714 3715 3716 VOLTAGE=1. 05\
oa02-LF c3 1 1 1
2.20F 2.20F —— 0. 1UF
10% 10 —— 100
oov oov v
z = R 2 R 2 xsr 2
02 02 -
PPGV3 ENET PHYAVDD o P!
T RLLI W D0, 6 M
M R_RECK_W DTH-0. 2 WA =
Vo Tages
* C3705
0. 1UF
100 =PP3V3_ENET_PHY VDDREG 0
iov
2 xer
If internal switcher is used, nmust place 1x 22uF &
¢ 1x 0.1uF caps within 5mmof U3700 pins 44 & 45
NOTE: VDDREG rise tine nmust be >1lns to avoid damage to switcher
L ' ' 1
R3750 R3751 R3752
el ol o & 2| @ ol @ ol e 2.7 2.7 4.7k =RTL8211 REGOUT N
NO STUFF e alals 3|2 ® 8|8 El ® 7®
1/ 16W 1/ 16W 1/ 16W If internal switcher is used, nust place inductor within 5nm
: : o o oS S =R fraas jraas franes
R3720 R3725 \é ‘ ~ il \E ‘ S \§ ‘ § 402 402 402 of U3700, and 1x 22uF & 1x 0.1uF caps wi thin 5mm of inductor
10K 2.7 2 2 .
w
,,.232 Tiew z S 3 2 If internal switcher is not used, VDDREG and REGOUT can float C
Alias to =PP3V3_ENET_PHY for internal switcher M- LF M- LF
Alias to G\D for external 1.05V supply a0z , L 402 ORI TI CAL
u3700
39 8
s [T)—=KILE211 ENnsveEG - NSVWREG RTL8251CA- VB- GR REGOUT|
TP
R3796
22 19 R3790 22 : ENET_CLK125M RXOLK
ENET_CLK125M TXOLK 1 2 74 ENET_OLK125M TXCLK R X RXC] 4 ENET CLK125M RXCLK R 18 74
74 18 [Ty AN - TXC o ww w2 oD
s
1 1ow
02 23 14 R3791 22 1 2 ENET_RXD<0>
L ENET_TXD<0> ey X RXD[ O - 74 | ENET RXD R<O> 18 74
oo, L S e ool el B K AN L e g
ENET TXD<1> - 74 ENET RXD R<1> 1 18 74
PLACE R3796 CLOSE TO UL400, PIN D24 74 18 [T - X[ 1] - Ol 1] - NN oD
74 10 [Ty—ENEL TXD<2> -2 |TXD 2] RXD[ 2]/ ANO| Y7 g 74| ENET RXD Re2> R3793 2 ANNE ENET_RXD<2> oo e 7
g - S www W e
18 22
74 10 TRy ENET TXD<3> - 25 TXD[ 3] RXD{ 3] / ANL - 7a| ENET RXD Re3> R3794 S B oo e 74
—
27 13 R3795 22 : ENET_RX_CTRL
ENET_TX CTRL - TXCTL RXCTL - 74| ENET RXCTL R 18 74
7 e [T - T - T wr oD
30 1
ENET_MXC - MDC MDI +[ O Py ENET_MDI_P<0> D 7
74 18 (TR - MANAGENVENT to DD
74 10 By ENEL WDIO P MDI O MDI - [ 0] —— ENET M _N<0> Ve SR
P ENET M _P<1>
MDI +[ 1] PN Vea:m SR
20 MDI - [ 1] PG ENET MY _Ne1> 3 7
74 10 [Ty ENET RESET L RTL8211 PHYRST L PHYRSTB* RESET | VEDI A DEPENDENT - <>
MDI +[ 2] Pu—y ENET MO _p<2> a5 7
. - ENET M N2>
3725 » MDI - [ 2] — e L
—— 0.1 RTL8211 RSET - RSET REFERENCE
[— - 11 ENET MDI_P<3>
ENET_RESET_L |'S NOT ASSERTED WHEN VIOL |'S ACTI VE MDI +[ 3] ——— Vea:m R
HENCE, RC (C3725 AND RA725) ARE NOT STUFFED, no st " & VD! - [ 3] >~ ENET WO _Ne3> CBD 33 7 B
o _TP_RTL8211 CLK125 - 22 |CLK125
Rarso cLock LEDO/ PHYADO | %" _ iy RTL8211_PHYADD
2. 49K -
1% % 74 32 [TN)—RILE211 OLK2SM GOTALL -2 |CKXTALL LED LEDL/ PHYADL| %% gty RTL8211 PHYADL
- -
e TP RTL8211 CKXTAL2 2 |CKXTAL2 LED2/ RXDLY| 32 _ el RTL8211 RXDLY
02 - hand
-~ G\D—~ NO STUFF . . .
NABNK 3790 R3755 R3756 R3757
bR 2.7 2.7 4.7
s 500 st
110w 110w Tiew
franes franes Ve LF
w0, w0 s
Reserved for EM
per Real Tek request
—
4 M.B SYNC DATE=! N\

Configuration Settings:

PHYAD = 01 (PHY Address 00001)

AN[1:0] = 11 (Full auto-negotiation)
RXDLY =0 (RXCLK transitions with data)
TXDLY =0 (No TXCLK Del ay)

=y

Et her net

PHY (RTL8211CL

(j Appl e I nc.
®
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3.3V ENET FET

@2.5V Vgs CRI TI CAL
Rds(on) = 90mChm max @810
I(max) = 1.7A (850 NTRA101P
s _=PP3V3 S5 P3VBENETFET —pPavs ENET FET .
. /s .
12l D|
R3800 ' ' css1l G
10K —— 0. 033UF
oK g i )
o
Wg fom c3810
o
w R3810 o oLUF
100K
P3VIENET EN L : 2 P3VIENET 2| e
o
1/ 16W 0%
@so1 | 1PL friet
402 R
i |12
0
e sk
o rmy—zeaveerer N

MBI LE:

Recommend al i asi ng PM_SLP_RVGT_L and
=P3V3ENET_EN. Nets separated on

ARB for alternate power options

W_.AN Enabl e Gener ati on

TWLAN' = ("S3' && "AP_PWREN' && ("AC' || "S0"))

NOTE: S3 termis guaranteed by S3 pull-up on open-drain AP_PWR EN si gnal

1.05V ENET FET C

@805
SSVBNLSFEAPE
sorses | K o _=PPIVOS ENET PIVOSENETFET
Jet—s 1.8V vgs
30 21 [T)—A2 YR EN AC R SO L CRITICAL
ol 1o 5 _=PP3V3 S5 P1VOSENETFET R3840 Q840
@B805 — @801 L AQ0K P1VOSENET SS Sl 2312808
SSVBNLSFEAPE SSVBNLSFEAPE sorza
o | K Ll Pt
1 o 1/ 1ow
. o
“ o R3842 oz
=PP1V05 ENET FET —
.[c™ s s Y3, 60. BK% SSMBENISFEAPE 8
o7 36 21 [TRI)—SME ADAPTER EN —r
= R3841 3841
10K — 0. 01k
PIVOSENET EN L . : —
67 63 36 21 7 [TR)—PMSLP S3 L -,
@841 'E o P1VOSENET EN L RC
SSONISFERE | 1
%
e X sk
+ (e o B

Non- ARB:

Recommend al i asing PM_SLP_RVGT_L and
=P1VOSENET_EN. Nets separated on

ARB for alternate power options

RTL8211 25MHz C ock

NOTE: MOP79 can provide 25M& clock, but clock runs whenever RMGT rails are powered

Designs nust ensure PHY i s powered whenever RVGT rails are, or use separate crystal

4 M.B SYNC DATE=

totem s _
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8 | 7 | 6 | 5 |

CCPY THI'S PAGE FROM K36 CSA 39

PLACE ONE CAP EACH NEAR PINS 3 AND 4 OF T3901 AND T3902
ENET_CONN_CTAP

+ C3900 * C3901 + C3902 + C3903
——0.1UF ——0.1UF ——0.1UF ——o0.1UF
10 104 100 10
2 xeR 2 xR 2 xeR 2 xR
w02 w02 w02 w02
ETHERNET CONNECTOR
CRI TI CAL
T3901 ST CAL
74 31¢Ery—ENET_M_Pe<1> 1 SM 12 74 ENET_MDI_TRAN P<1> J3900
RJ45- 10/ 100TX- K83
74 31 CEy—ENET MO N<l> 2 = 11 74 ENET_MDI_TRAN N<l1> F-R TH ENET MDI
| o R3903 -1 0| TRAN_PO
e ENET_CENTER TAP<1> 1 275 24 TRAN_NO
e 1% 1/16W MF-LF 402 3 O TRAN_P1
TLA- 6T213HF R3902 o TRAN P2
4 S ENET_CENTER TAP<3> 1 2 75 5 n
o T —o | TRAN_N2
1% 1/ 16W MF- LF 402 6 o TRAN N1
74 31CB)- ENET _MDI_P<3> 2 ) 8 74 ENET_MDI _TRAN P<3: 7 o TRAN7P3
A , 74 ENET MDITRAN N< 8 lo TRAN NG
7 31 Py ENET DL N<3>
< RX 9
10 g
CRI Tl CAL b SHI ELD
[ 11 PI NS
T3902 1.
ENET DI N<2> 1 SM 12 74 ENET_MDI _TRAN_N<2>
74 JJE = = e
74 31 @y ENET_MDI_P<2> 2 11 74 ENET_MDI _TRAN_P<2> 514- 0692
R3901
= 10| ENET CENTER TAP<2> 1 2 75
™>—> 1% 1/16W MF-LF 402
TLA- 6T213HF R3900
4 9 | ENET CENTER TAP<0> 1 2 75
i I 1% 1/ 16W MF- LF 402
74 21.Ery—ENET MO N<0> 5 8 74 ENET_MDI _TRAN_N<O>
ENET P 6 7 74 ENET_MDI _TRAN_P<0>
D E— < RX
ENET_BOB_SM TH_CAP
P e e M N_LTNE_W DTH=0. 6MM
, ' M N_NECK_W DTH=0. 254
! ! c3911 1 3913 13917 ' R T1OAL
' —— 10PF '— 10PF —— 10PF ! 1 C3910
—_ % 5% , v — s —— 1000PF
\ L sov Y cerm Y ' — 10w
Cerm R 402-1 Cerm L
, 402-1 b F08L ket T caL 402-1 ' 1206
R TI cAL — bR TI cAL mmon TR
! *7C3912 ' c3914 \ 916 cRITICAL
—— 10pPF —— 10pPF
' — —_ = —— 10PF ! c3o1s !
Sov s0v — % —— 10PF
1 2 cerm 2 o 50V 5%
402-1 402-1 2 cerw 50V
' 402-1 '
402-1
o . =

PLACENENT_NOTE=PLACE C3911

3918 CN M LINES W THOUT ANY STUBS

I;:;‘ ML= A VLS SYNC DATE=
ETHERNET CONNECTOR
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| 5

a7

ORI TI CAL
oD P Contr ol oo
ower ntro TPCP8102
23vikesm PP5V_SW DD R
s =PP5V_S3 ODD M N_LI NE_W DTH=0. 6mm
EEEEE—— M N_NEGKW DTHEO. 4mm
ﬁ: Vo racssy
NOTE: 3.3V must be SO if 5V is S3 or S5 to RaSoe 1 C4595 —
ensure the drive is unpowered in S3/S5. 1,12‘;%\’% e
10V
MELE 2 C4596
402 R4595 b o oLuR
100K
ODD PVWR EN LS5V L OoDD PR SS e
5 + £ 1 ORI TI CAL
idw 16 R4598 1|3 ISNS cop P o>
ity a7 76
Q4596 || o 402 G02 0.002
SSMBNL5FEAPE 15
sorses | Ky 4 ISNS COD N a7
+_ODD PVR EN — 1206 377 jesnd
<t
596 | Df
SSVBNL5FEAPE
SOT563 'ﬂ-
4
&%
s[G7 st
2 [rmy—C0D PUR EN L
47 7 PPSV_SW ODD
M N_LTNE W DTHEO. Grm
M NNEGKW DTHEO. 4mm
VOLTAGE=5V
ORI TI CAL
FL4520 =
SATA ODD sz st e s s o
DLPLLS PLACEMENT _NOTE=PLACE C4521 NEXT TO C4520
34 5 =PP3V3_S0_QDD M“USATACDDRZDUFP 1] |2 CA521 SATA QDD R2D C P ame 2
— 0.010F || 10%16v ceru 402
CRI TI CAL p—
i 34500 2 (Y'Y Ytz sATA cob ReD UE N 1 || 24520 SATA QDD R2D C N am»
R4590 si722. 9104 0 01uF || 1o%1ev cerw 402
335%% 1 2 PLACEMENT_NOTE=P| ace FL4520 close to J4500
1/ 16W O O
abs s 4 @ SATA DD R2D P
2 0 o ”*
— 5 s &2 7 SATA ODD R2D N
= 0 o -
1o ol
% 7 (oT}—SME_ ODD_DETECT o 10 i SATA ODD D2R C N
w2 O ' SATA ODD 2R C P PLACENENT NOTE=PLAGE 4526 CLGSE TO 14500 FLA525
I ndi cates disc presence 0o - A 90- OFIV 100MA
13 ! PLACEMENT_NOTE=PLACE C4525 NEXT TO C4526 DLP11S
15 P © 16 SYMVER 1 -
0 o CA526 1|2 5, SATA ODD D2R UE N A Y Y Y TR Alsata ob ;2R N oD o 72
0.01UF | 10% 16v cerv 402 —B_d
51650616 4525 1|2 72 SATA ODD D2R UF P 1 YY Lz SATA ODD D2R P oo 0 72
0.010F |l 10% 16v cerv 402
PLACEMENT_NOTE=P| ace FL4525 close to J4500
CRI TI CAL
J4502
78171- 0002
M RT- 51
3
R4531 O PLACENENT_NOTE=PLACE C4501 CLOSE TO J4501
47 PLACENENT_NOTE=PLACE C4502 CLOSE TO J4501
YS LED ANCDE 2 1 7 SYS LED ANCDE R 1le
hal A 2
v o
4
O Sl L * 4501 1 c4502
— —— 0. 1UF —— 0. 1UF ORI TI CAL
51850519 - S iy S v R4599
1 4531 b CRI TI CAL o5 0. 002
—— 0 001r L4500 1law
T, W FERR- 70- CHV 4A e
2 Gerw
2 PP5V SO _HDD FLT 1YY Y L2 PP5V_SO_HDD R 2 =PP5V SO HDD &
M N-RESRW BTG S 0603 M N-RES-W BTG S 3 4
VOLTAGE=5V PLACEMENT_NOTE=PLACE L4500 CLOSE TO J4501 VOLTAGE=5V
= I SNS HOD P
CRI TI CAL oD «7 7
FL4502 | SNS HDD N
90- OHIV 1OOMA o 7 7
s
- 72 7 SATA_HDD_D2R_C_N C4515 1| |2 72 SATA HDD D2R UF N afYYY 3 SATA HDD D2R N o 20 72
CRITI CAL 0.01UF |l 10% 16v cerm 402 —
J4a501 p—
54722- 0164 - 72 7 SATA_HDD_D2R C P C4516 _1 || 2 72 SATA HDD D2R UF P 1(YYY 2 SATA HDD D2R P o 20 72
=TS 0.01UF |l 10% 16v cerw 402
1 2 | PLACEMENT_NOTE=PLACE FL4502 CLOSE TO J4501
O O PLACEMENT_NOTE=P| ace CA4515 next to CA4516
3o ot PLAGENENT_NOTE=P! ace C4516 cl ose to J4501
5 6
0 o
7 8
ATA HDD oo ol oy
S NCx—0 o FL4501
11 o o 12 90- 04V 100MVA PLACEMENT NOTE=Pl ace 04511 next to C510
FE] Dl EY1 [ Sl PLACEVENT-ROTESP ace G510 close to WEPTo W4 B SYNC_DATE=
[1s 16 [ 72 7 SATA_HDD R2D N 3 4 72 SATA HDD R2D UF N 4511 1|2 SATA HDD R2D C N am e
— 0.010F | i iov com a0z SATA Connectors
51650616 - 72 7 SATA HDD R2D P 2 Y Y Y L 72 SATA _HDD R2D UF P 4510 1|2 SATA _HDD R2D C P am e 2 051- 7982 ID
o=
PLACEMENT_NOTE=PI ace FL4501 cl 0se to J4501 0.01UF || 10w 16v ceRw a0 Appl e I nc.
S C. 0.0
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POR IS PLASTI C USB CONNECTOR PARTS BUT METAL PART' S SCHEMATI C AND CAD SYMBOLS

HAVE BEEN USED AS | TS LAND PATTERN CAN ACCOMODATE BOTH TYPES

SYNC DATE=

USB Connect ors

Port Power Switch USB PORT A ( FRONT PORT)
PLACENENT_NOTE=NEAR 14600
RITICAL RITICAL
L4605
U4690 FERR 220- OHV 2. 5A
TPS2064DGN
8 _=PP5V EXTUSB IN Ut~ PP5V. RTUSB A ILIM 1 2 PP5V. RTUSB A F
T RLLLNE_W D0, 5 T RLLLNE W D0, 5 v T
8 MsoP M N_NECK_W DTH=0. 5 mm 0603 M N_NECK_W DTH=0. 5 mm CRI TI CAL
20 (o} A c L octs vy vy
S . 4605
ENt our: PPSV S3 RTUSB B ILIM o J4600
M LI NE_W DTHEO. 5 mm 0. 01uF PLACEMENT_NOTE=NEAR J4600 USB- K83
0 QU—UsEEE e L sgoce W AKeGW Do, 5 o ORI TI CAL )
Py VL TAGESBY o L4600 >
a0z 90- CHM
3
GND_TPAD Depons, p
NOSTUFF 1 9 ORI TI CAL ORI TI CAL 73 USB_EXTA MUXED N 4 3 73 CONN_USB EXTA N |
4690 1 4691 . o pr— 1o
1ok —/— —— ok 4695 4696 617 .|' 616 o
2o —T— T 2% 100F —— 1000F 00 —— 1000F 3 USB EXTA MIXED P LYY YL 73 COw USB EXTA P
63v , v 20% T — 2006 20% T 20% o
an = v T 6.3v R DS
50 w e 2 on A
Gt 525w Gt 525w 2| 5| 3 4
V& can renove C4690 later if the output cap of the 5V_S5 regulator is close enough. 2 [® 2 O 7
slveus < J < - 9 S
= 1|GND
514- 0689
63 m =UsB PR EN CAN NOSTUFF C4696 AND C4616 AFTER CHARACTERI ZATI ON
RCLAMPO502N
= SLP1210N6
CRITTCAC NOST F -4
PLACENENT_NOTE=NEAR 34610
RTI CAL
f 1 f
L4615 Ve can add protection to 5V if we want, but |eaving NC for now
FERR- 220- OV 2. 5A
. Place L4600 and L4605 at connector pin
a ! PPSV_S3 RTUSB B F
T LI W DTH0, 5
0603, M N_NECK_W DTH=0. 5 mm
vy
' 4615
0. 01uF
USB/ SMC Debug Muix 0,010
Tov
toam oM T
RITI CAL
8 _=PP3V42 G3H SVCUSBM 34610
SMC_DEBUG_YES . USB- K83
4650 R4650 PLACENENT_NOTE=NEAR J4610 c
10K oRITICAL
0. 10F —— 5
T Fiow L4610 1
PN o
73 ZDE USB EXTB N 4 3 7 JONN_USB EXTB N 2 o
W P— 73 B EXTB P o
4
38 37 36 [TR)—SME RX L s [ SMEDEBUSYESy L 73 204@ry-Use EXTB P 1YY Y 2 | o
% 97 % QOE-SeTL ™ U4650 Y12 ,
PI 3USB102ZLE 2| 5] 3 4 1 8
73 20 (EIy—USB EXTA P 7 |o+ TGFN 2 s 2 4
73 20 Ry USE EXTA N 5 slvBus = ) < |
CRITI CAL 514- 0689
1/GND
p 8 oo EL| 10 USB_DEBUGPRT EN L am s
G\ND SEL=0 Choose SMC
SEL=1 Ghoose USB D4610
= RCLAMPO502N
SLP1210N6
TTCAC NOSTUFF
SMC_DEBUG_NO L
R4651 =
o =Ked M.B
AANA umyaz
w SMC_DEBUG_NO
e USB PORT B ( BACK PORT) Ext er nal
Mo R4652
0

(j Appl e I nc.
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8

NOTE: Unused pins have "SMC_Pxx" names. Unused

pins designed as outputs can be left floating,

those designated as inputs require pull-ups.

U4900

7 T} SMC_EXCARD PWR_EN * p12 P10 H8S2117 P60|_L1: - SMC PM @ EN oD 7 57 &8
7 (0T} SMC _RSTGATE L > A3 P11 LGA- HF P61 12— wp—x NC
63 25 [TTgy—ALL SYS PURGD - 212 P12 (1 OF 3) PE2| KIL gy % NC
& [T RSMRST_PWRGD - Bl P13 P63 12 ap—X NC
NCx—gm—Doi1|P14 T POA| K13 gy SMC_ADAPTER EN oD 21 22 =
21 (OOT}—PM RSVRST L - 13 P15 P65 110 agu—x NC
5 (OOT}—LMWE VR O - 12 |P16 P66 P L a7
21 (OOT}—PM VRSN L =010 (P17 P67 2 gy SMC BI L BUTTON L a7
57 (OOT}—ESTARLDO EN @=— 012 |P20 P70| MO g SMC_CPU I SENSE am -
NCX—tg= E1l P21 P71 M1 o= SMC_CPU_VSENSE Yen K
NCX—gpm—D12 P22 P72|_L10 - SMC_GPU_| SENSE am e
NCX—gm—E1L P23 P73| M1 g SMC_GPU VSENSE am o
37 _SMC P24 -~ EL P24 P74 N2 - SMC DO N | SENSE Yans B5
NCX—gm—E12_[P25 p75|_m - SMC_PBUS_VSENSE a0
37 _SMC P26 &3 |P26 P76/ - SMC BATT | SENSE am -
NCX—gpm—FEL0 P27 P77| L1 - SMC_NB_M SC_I SENSE e g
73 38 19®—“_AE_LPC AD<0> P30 P80|_A: - SMC_WAKE SCI_ L oD 2t
7338 W0CEryLPCADSL> gy D0 P31 PBLL 86wy % NC
7338 W0gEry—LPCAD2> gy P32 P82 - PM CLKRUN L oD o 3
73 38 19¢BI) LPC AD<3> PN B7 P33 P83[_D5 = LPC_PWRDWN L I 10 38
73 38 19 [T LPC FRAME L - A8 |P34 P84 a6 - SMC TX L OO 35 3 37 38
SMC RX L
25 [T SMC LRESET L - g |P35 P85| & .= N 35 36 37 38
7325 (MR)—LBCAKIIMSNC gy D7 (P36 L B . S e e S — - > 3
LPC SERI
38 19 RO =g P37 Pool_us - NC ONGEE L am s
NCx—gm——01P40 POLl @ e SwBCACK o gymarss
37 _SMC P41 - A5 |Pa1 P92|_t2 P SMC BS ALRT L qam e
99 (B y—SVB_ MGV DATA () B2 |PA2 Po3|_a - PMSLP S3 L a7 2 2 e 67
6 (OO} SME_ONCFF_L -~ Al _|P43 P94 4 - PM SLP S4 L vans LR
NCx—agp= @ P44 PO5| & - PM SLP. L Yans K
NCX—agm B2 P45 PG| Fa - PM CLK32K SUSALK qam s
7 (T} SMC_GEX_THROTTLE L = c1 P46 P97 _EL St () SMVB 0_SO_DATA D
° (OO—SMC SYS KBoLED - P47
38 37 36 35 (OO} SMC TX L .= @ P50
38 37 36 35 [T)—SMCRXL - E3 _[P51
VEDH—SMBOSOAK (00 gy E0 P52
u4900
( DEBUG_Sw 1) 37 _SMC PAO - e |PAO H8S2117 PEO| k1 - SMC_CASE CPEN am s
( DEBUG_SW 2) 37 _SMC PAL - N |PAL LGA- HF PE1[ 1 - SMC TCK Yans RUE
25 (OO} SYSRST L (0 = M8 [PA2 (2 OF 3) PE2| k2 - SMC TOI N 37 38
a5 (OOT)—USE DEBUGPRT EN L () - v |PA3 omT PE3|_ a1 - SMC_TDO oo 37 38
2827 2Py MEMEVENTL () g2 (PA4 PE4L Kka - SMC TVE ) 37 38
37 SMCPAS () ey L1 PAS PFOL K5 wgp— % NC
o5 T K2_{PAG PF1| 16 - SMC svs LeD 2
2 PM BATLOW L (x = L2_|PA7 - issg
< = PF2| s - sve LD am s 55
NCX—sp————E8{PBO PR3l L5 gm—xNC
21 (OO} SMC_RUNTIME SCI_L - < 1PB1 PF4| b =—X NC
347 m SMC_QDD _DETECT = B9 |PB2 PF5|_ = SMC_MCP_SAFE_MODE @ 37
G BMETES leebolom AL PB3 PF6 e agp—x NC
7 DS BxowD -> 10_|PB4 PF7|_m % NC
S X i b POl e XN
7 DL - AL 6 PGL|_n p —SMC SVE I NT. Ponts Bd
a7 X EVP L PB7 =
Pc2| s = O S\VB_BSA DATA B
43 (OOT}—SMC FAN 0 CTL - a1 |Pco PG SVB BSA Ok 30
o= 0SB OE (B
o7 (COT—SME EAN L CTL . aa |PCL PG4 A S3 DATA 30
o=
o (Om—SMe EAN 2 CTL pll F12_|pc2 PGS SVB A S3 ALK 0
= Fe——— g SWAS AL E
57 (OOT)—SME FAN S CTL Pl s |Pc3 PGE|_m SVB B SO DATA 9
=
43 [TH)—SVC EAN 0 TACH - Gl |pca PG7| L6 — T SVB B SO ALK &
7 D MC EAN 1 TACH - Gl PC5 pHo|_= e sve .
-p-
o7 DS e 2 v - P pra| e - s nrrm o g
57 [TI)—SMC FAN 3 TACH - 213 |pc7 ool - I D>
& a7
o=
© D SMB_X_AXI S - Mo IPDO PH3[ A4 - ALS GAIN o >
B
6 DB Y AXIS - N (PD1 PHA| B3 —@=—X NC
6 B Z S - K10 |PD2 PHSL 0t g % NC
o7 [T)—SMC ANALCG 1D - 1s_|PD3
o7 [Cy—SVC N8 OORE | sense - w_|PD4
57 [T)—SMC N8 DOR | SENSE - n|PD5
57 TR)—ALS LEFT - ke _|PD6
57 (—ALS RLGT - 1z |pD7
1 caes0
—— o033k
o " oo
- — 0.033F
PLACEMENT NOTE=PLACE CA950 CLOSE TO 4900 PIN MO “* 1o N
PLACEMENT NOTE=PLACE C4951 CLOSE_TO U4900 PIN N9 2 4952
PLACEVENT_NOTE=PLACE C4952 CLGSE TO U4900 PIN K10 e —l— 5 osar
2 o
o SMC_PB3.

SMC_I G THROTTLE_L for MG systens

Qther wi se,

TPINC okay (was | SENSE_CAL_EN)

SMS i nterrupt

7 _PP3V3 S5 AVREF SMC

378 =PP3V3 S5 SMC

is not

NOTE: P94 and P95 are shorted, P95 could be spare.

NOTE: SMS Interrupt can be active high or |ow rename net accordingly.

4902 ! 1 C4904 C4906
2208 —— —L o1 e
e —— == % s
o s
ceRm 2 2 cerm CERM
e 5 P
PLACEMENT_NOTE=PLACE C4907 CLOSE TO U4900 PIN E1
s va
PPaV3 S5 SMC Avee
M N_LINE_W DTH=0. 25 W1 4907 !
e b 2o e g BE -
Vi e g o
. S a[ o i
VELE C4920 6.3V
0. 10F — nbien
20% = Nt 402
10v AVCC vCC VCL AVREF
cerv 2 1 1
402 w4900 — R4909 R4901
NC|_E: - 10K 10K
PLACEMENT NOTEPLACE R4999 CLGSE TO L4900 PIN M.2 HBS2117 =X NC o o
e ysom iow
PLACEMENT_NOTE=PLACE C4920 CLOSE TO L4900 PIN ML2 - LF M- LF
(3 &F 3) o |
o sve o1
oM T MD1 - m 38
VD2 Hl ey SMC_KBC _MDE
337 (N)—SMCRESETL | g 06 RES* -
37 _SMC XTAL A |XTAL
EXTAL A2 E: SMC_NM.
37 _SMC EXTAL NM - ] 38
H3 SMC TRST L
ETRST]| - Yo B
NO STUFF
AV 19 . .
vss R4902 R4998 R4903
- N 10K 10K 0
P Y e
iow iow iow
EREER XWA900 e e s
= sm o 402 o 402 o 402
GND_SMC_AVSS 37 40 41
up to SMCrail .
SYNG. DATES

WA VM)
T
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2

S LK_PART=SMC_RST

SMC FSB to 3.3V Level Shifting
36 _swc el oL Mo MG BIL BUTTON | 37 5 _=PP3V3_SO_SMC
36 _swceacn S a1 et
— 1 1
36 —acemza, v —— R5061 R5060
- 100K 10K
36 _swcemva o — cocemacn % 5%
. " R — 1/ 16W 1/ 16W
SMC Reset "Button" / Brownout Detect ME-LF Me-LF
36 _sw e oL L — swicmwomel 2 o7 162
T ek BaseTRE 2 2 TO SMC
36 _ESTARLDO EN ——  NC ESTARLDO EN SMC PROCHOT 3 3 L oo
37 36 8 zPPave ss s iy
55 37 35 _SMC BC ACCK —  ommx 6 CPU_PROCHOT BUF
e = 6
36 _SMC P24 — TP SMC P24 =
R5000 T MAKE_BASE=TRUE 060
R ® 36 _SMC P26 — TP SMC P26 [ DVB53D0UV
U5000 - T ke BASETRE sar- 563
o NCP303LSN w 36 _SMC P41 — TP S\C P41 o U 3 2 |G =
Sor23. 5. 18 L - T TAKE_BASE-TRUE V Q6060 1H
36 _SMC_NB CORE | SENSE e MC_MCP_CORE | SENSE a1 70 14 0CEY CPU _PROCHOT L S
SC MWL RST L 5|CD QUT|L SvC RESET L oD 5 3 T WAKE_ASE-TRE DVB53DOUV
NCSTUFF s 42| NC | Nl2 36 _SMC_NB DDR | SENSE —  SMC MCP DDR | SENSE a1 sor-se3 s
T E_mAse- TR 4
Re001 cs001 36 _ALS LEFT MC CPU FSB | SENSE o R
¢ 0.01F —— T VAKE_BASE-TRUE
Tow 1w =T 36 _SMC_GPU VSENSE MC_MCP_VSENSE a0
o e — e mrseTE
[ o 36 _SMC_EXCARD PWR EN — TP SMC_EXCARD PVR EN
= ke BASETRE
36 _SMC RSTGATE L —— TP _SMC RSTGATE L
T ke BASELTRUE
36 _SMC PB3 — 36
T e BASELTRLE
37 %8 36 _ALS GAIN — NCALS GAIN
T e mAsE-TRE
36 _SMC ANALGG I D — NC SMC ANALGG ID
44 SMC_TPAD RST L T WAKE_BASE-TRUE 70 14 10 (OOT}—EMIEEEL
36 _ALS RIGHT — NC ALS RIGHT
= e mAsETRE
44 37 36 ML OXEE L
@059
836 37 SSMBN15FEAPE
R5095
o
35 (OOT}—Se o oo : o oo | am
SMC AVREF Suppl i
pply b ac veme am =
i ca
% Qe <
VR5020
8 _=PrviN S5 svovRer reeass PP3V3 85 AVREE S . 37 36 8 _=PEIVS S M
IN QUT|
G\D 36 _swc P R5091 100
2 Py ra——
“ LT - P——
5020 cs025 RADAR 5925345
p— 44 37 36 _SMC ONCEE L R5070 10K AAA-
0. 4708 s 16w WL 0z
b 55 44 36 _SWCLID RS071 1006 AN -
PR g I eors o T Py ra——
] R5011 ° T
9 38 36 35 _SMCIXL R5073 10K 2
21 _MCP_SPKR 1 2 SMC_MCP_SAFE_MODE ) 3 5074 oo - o i o
36 40 a1 38 36 35 _sc Rl :
5o NN
1716w
NE-LF
402
PART NUMBER | ALTERNATE FOR| BOM OPTI ON REF DES | COMMVENTS: 38 36 _sc s RS077 10
PART NUMVBER - prevey [rIrE——
38 36 _swc 00 R5078 10
35351381 35351912 ALL 15L60002- 33, | NTERSI L 38 36 _SMC IO R5079 10K /\/v\/ - - e e “
38 36 _SMC T R5080 ox AAA aow [rarE——
55 37 36 _SMCBC ACK R5087 470K AN . - o
36 _sc e overTene L R5050 o - o ra——
36 _swces mer L R5076 100
36 _svc P TAn RS051 10
36 _SVC FAN 2 TACH R5052 10K o L o
. . 36 _SMC_FAN 3 TACH R5053 10K e e o
m (Sl LED rcui T v =
System (Sl eep) LED Circuit S —
36 _ShC e MsC i seEnsE R5055 ox aow [rIr——
g _=PP5V_S3 SYSLED wiew ML a0z
| G i B 36 32 21 _SVC ADAPTER EN R5085 10
r 1 " n" wiew WL 0z
SMC Cryst al cuit Debug Power ut t o N 5086 o
R5031" 'R5030
36 _S\C excaRn cp R5088 10K
523 80.6 C5010 16w WL 0z
10 16 15pF
ot friors 36 SMC_XTAL o e oo 3 37 44 36 _euapss | R5090 1006
w0z, , 402 | ) prevey [rIr——
s NoSTURF 63 36 21 7 _PMSiP st
ORI TI CAL
SYS LED ILIM . s0v R5016
Y5010 bd PLAGE RS015, RS001 CN BOTTOM Si DE
o PLACE R5016 ON TOP SI DE
20. ooMz = 51 LK_PART=PWR BTN « 37 8 _=PP3V3 SO SMC
i Cs011
e 15pF 603
SYS LED L VDIV 2SA2154MFV- YAE o R Is’i A % Lk paRT=PYR_BTN
NC_EXTAL
@030 * v [ 36 _SMC P R5089 10K 1 /\/\/\/]
R L T view  Wir a0
R5032 s0v
1.47K cer
10 34 02
116w
V- LE
w2,
4 M.B SYNC DATE=
033
e
SSMBKISFY 3

D VESIA HE
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LPC+SPI

Connect or

CRI TI CAL
LPCPLUS
J5100
55909- 0374
M ST-SM

3 s =PP3V3 S5 LPCPLUS s~y @
s [=PPsv_so_LpcpLus ~
Io ol - LPC CLK33M LPCPLUS ames
72 35 19y LPC AD<0> 2[5 ol LPC AD<2> D 0 56 7
7 2 19.C@ryLPC AD<1> o ol LPC AD<3> G nun
4o of— ——
ragm PL_ALT. - 0o ol | SPI ROM USE_M.B oD >
7 3 @OT}—SPL ALT M SO - g od2 g SPI_ALT OLK ame
73 36 19 LPC FRAMVE L - ¥ Dl X b SPI_ALT CS L am
% 19 T} PMM:CI-I:AK/:UN L - : oo 2: tx SERIROL o v
57 3 (oS Pl < PVWRDV am e s
2s [Ty DEBUG RESET L - o[ 0 e - SMC TDH oD * *7
SMC TDO Pl T DDA I DY SMC Tk
Al ternate SPI ROM Support 3 @S0 R @D *
3 - - o s 57
. MC VDL o T D P D YY) .
3 - 0 O - {00 *
a7 36 35 [TR)—SMC TX L - :OC : - SMC RX L oD 35 3 37
oo - LPCPLUS GPI O oD
3~ s
N
4098 s __=PP3V3 S5 ROM
51650573
7548 38 21
73 48 38 21
LPCPLUS_NOT
R5146
AQN 2 SPI_MB CS L
5% PLACEMENT_NOTE=PLACE NEXT TO U5110
1/ 16W =PP3V3 S5 ROM 8 38 48
VE- LF
40z
'
38 8 =PP3 LPCPLUS LPCPLUS RSl;éﬁ
1 C5124 1,12332
9: LUF o
R5140 LPCPLUS 2 8 2
100k & SEL HI GH OUTPUTS TO B1( ON BOARD ROM COC b
o
SEL LOW QUTPUTS TO BO ( FRANKCARD ROM)
e ¢ Us110 =
"] ispl cst RL usE MB SPI ROM USE_M.B B SPI_MB CS L
= Po— SC70
Re=t == SO E D o e
- CRI TI CAL
™2 D SPI_CSO R L 4 B0l3 SPI_ALT CS L o =
fevs) Pul | -up on debug card
~
PLACEMENT_NOT=PLACE NEXT TO WHERE | T BRANCHES | NTO TWO
LPCPLUS
R5156
73 38 (OOT}—SPLALT OLK CAMNA 2 SPI_CLK R (TN 21 38 48 73
wiow LPCPLUS
Mos” R5157
73 3 (oM} SPLALT Most AANA 2 SPI_MOSI R Van EECRURE
LPCPLUS 1/5:2\»« PLACEMENT_NOT=PLACENEXT TO WHERE | T BRANCHES | NTO TWO
R5158 Mos”
7 3 T PL_ALT M SO LA NN 2 Pl_M SO oo 2t 48 73
wiew
frants

402

PLACEMENT_NOT=PLACE NEXT TO WHERE | T BRANCHES | NTO TWO

=24 LB
=

SYNC DATE=

L PC+SPI

Debug Connect or
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MCP79 SMBUS " 0"

CONNECTI ONS

SMC " 0"

SMBus Connecti ons SMC "A" SMBus Connecti ons
NOTE: SMC RMTI bus remains powered and nmay be active in S3 state
g =PP3V3_SO_SMBUS SMC 0 SO g =PP3V3 S3 SMBUS SMC A S3
MCP79 SO DI MM " A sme k20 o2 MCP Tenp sme R6270 R5271 TRACKPAD
U1400 J3100 U4900 5% % 5% EMC1403-5: US535 U4900 5% % 5% J5800
W B o Lo iow
( MASTER) (Wite: OxA0 Read: OxAl) ( MASTER) ME-LF ME-LF (Wite: 0x98 Read: 0x99) ( MASTER) ME-LF ME-LF (Wite: 0x90 Read: 0x91)
73 21 13 SMBUS MCP 0 CLK =12C_SODI MVA_SCL. 27 36 SMB O SO QK 75 SMBUS SMC 0 SO SCL =1 2C_MCPTHVENS SCL 42 36 SMB_A S3 ALK SMBUS SMC A S3 SCL — =12C TPAD SCL a5
= = S e e e =
73 21 13 SMBUS MCP 0 DATA —_ =1 2C_SODI MVA_SDA 27 36 SMB O SO DATA ——75 SMBUS SMC 0_SO_SDA — =1 2C_MCPTHVENS SDA a2 36 SMB_A S3 DATA —— SMBUS SMC A S3 SDA — =12C TPAD SDA a5
= = = e = e =
J L J L J L
SO- DI W " B" SENSOR ADC
J3200 Us000
(Wite: OxA2 Read: OxA3) (WRI TE: 0X10 READ: 0X11)
'R5203
_— =12C SCOl MVB_SCL_ 28 — =12C SMC _ADCS SCL a7
MCPSMC_DI G TEMP_YES. ?;M}LGW _— _—
ME-LF — =12C SOOI MVB_SDA 28 — =12C SMC ADCS SDA a7
2402 _—
JMCPSMC DI G TEMP_YES L SENSOR ADC CAN ONLY WORK IN SO AS I T HAS | 2C BUS PULLED UP TO SO POWER RAIL L
R5204
0
5% M key
i 6880
402 " " H " 1l H
2 (VRITE 0x72 READ: 0X73) SMC "Battery A" SMBus Connecti ons SMC "B" SMBus Connecti ons
9 12C MKEY SCL R — =12C M KEY_SCL 39 54
VAKE. BASE-TRUE —_— g =PP3V42_G3H_SMBUS_SMC_BSA g =PP3V3 SO _SMBUS SMC B SO
39 12C M KEY SDA R =12C M KEY_SDA 39 54
e e
L
sSMc 2280 2 BATTERY sme Re260 Re261 CPU Tenp
U4900 5% % 5% J6950 U4900 5% % 5% EMC1403-5: U5515
P e Lo iew
" " ( MASTER) M- LF ME-LF (See Tabl e) ( MASTER) ME-LF (Wite: 0x98 Read: 0x99)
MCP79 SMBUS " 1" CONNECTI ONS wr || W [ )
36 SMB BSA CLK —— _ SMBUS SMC BSA SCL — =SMBUS BATT SCL 55 39 36 SMB_B SO_CLK ——75 SMBUS SMC B SO_SCL — =1 2C_CPUTHVBNS SCL a2
T MAKE_BASE=TRUE - ——  WAKE_BASE-TRUE —
36 SMB_BSA DATA ——  SMBUS SMC BSA SDA — =SMBUS BATT_SDA 55 39 36 SMB_B SO DATA ——75 SMBUS SMC B SO_SDA — =1 2C_CPUTHVBNS SDA a2
o zpp L = = = e
MCPSMC_DI G TEMP_NO J L ] I L
MCPSMC_DI G TEMP_NO
VCP79 R5230" 'Ro231 M key
u1400 2.0K zx UB880 Battery Charger
N iow | SL6258A - L7000 SMC "B" SMBUS SI GNALS ALSO GET CONNECTED TO MCP SMBUS 1 CONNECTI ONS( SEE LEFT Sl DE)
( MASTER) 1/ 16W M- LF MCPSMC_DI Gl TEMP_NO (WRI TE: 0X72 READ: 0X73)
(SLAVE: VIRI TE: OXEO READ: OXEL) CUF 202 R5232 Battery (Wite: Ox12 Read: O0x13)
402 , z
73 21 SMBUS MOP 1 CLK 1 2 — =12C M KEY_SCL 39 54 Battery Manager - (Wite: Ox16 Read: O0x17) sweus s
e~ — = 56
5969 12C_M KEY_SCL_R R = CHCR
73 21 SVBUS MCP 1 DATA 1776w =" —ioc Mkev spA 9 54 Battery Temp - (Wite: 0x90 Read: 0x91)
Mros" — —  -svaus oo soa s
| R5233 L
1 2 L
391 " M REY_SDA_R
5%
1/ 16W
M- LF
402 McPSMC_DI GE TEMP_NO
SMC " Managenent" SMBus Connecti ons
JMCPSMC_Di Gl TEMP_YES The bus f ok Batt -
R5235 e bus formerly known as ery
0 § =PP3V3_S3_SMBUS_SMC_MGMT
5%
1/16W
M- LF
2402
g |
. SMC R290 ey Vref DACs
R5234 U4900 5% % 5% u2900
e o
MCPSMC_DI G TEMP_YES. 5% ( MASTER) MF-LF ME-LF (Wite: 0x98 Read: 0x99)
1/16W 402 , o 402
%éLF
2 36 SMB MOGMI CLK —T VBUS SVC MGMI_SCL C ] =12C VREFDACS SCL 26
SNC T WAKE_BASE-TRUE =
36 SMB_MGMI_DATA ——75_SMBUS SMC_MGMI_SDA — =1 2C_VREFDACS SDA 26
U4900 T MAKE_BASE=TRUE _—
( MASTER) J L
SMC "B" SMBUS
VB B SO QLK 36 39 i
Mar gi n Contr ol
MB B SO DATA 36 39

MCP SMBUS1 ACTS AS SLAVE DEVI CE FOR MCPSMC DI G TEMP_YES STUFFED

12901

(Wite: 0x30 Read: 0x31)

=1 2C PCAYS57D SCL

— =1 2C PCAIS57D SDA

WA VM)
T

SYNC DATE=

K84

SMBUS CONNECTI ONS

3,
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CPU Vol tage Sense / Filter

XW6309
§ _=PPVOCRE SO _CPU_VSENSE - R5309
453K
CPUVSENSE IN . . MG CPU VSENSE oo
PLACEMENT_NOTE=P| ace near Ul000 center "\‘iw
WELE ! C5309
o2 —— 0.22WF
Qo sve avss 36 37 40 a1
Place RC close to SMC
MCP Vol tage Sense / Filter
XWE359
s _=PPVCORE SO NCP_VSENSE o R5359
453K
§ &+ woevsense 1n : : AC NCP VSENSE o
PLACEMENT_NOTE=P| ace near U1400 center 1%
WELE ! C5359
o2 — 0.22UF
Qo sve Avss 36 37 40 a1

Place RC close to SMC

PBUS VOLTAGE SENSE ENABLE & FILTER

B315
NTUD3169CZ
SOT- 963
N- CHANNEL
6 PBUSVSENS EN L
lﬂ- R5316

63 [T)—=PBUSVSENS EN 2 G 1 o

S 1116w

Enabl es PBUS VSense 1 4 w0z,

di vi der when hi gh. J_
3 PPBUS G3HRS5 VSENSE
e
L e o 2
e ‘
R5385
5 27. 4K
. wr [ rrevenn = 572 o
v pBUS veense o
R5315
100K !
oK R5386 1 5385
i sk S L oo
PBUSVSENS EN L DI V. 40z, 402
o sie avss —

Place RC close to SMC

SYNC DATE=
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MCP VCore Current Sense Filter

R5416
4. 53K
60 _MCPCORESO | MON 1 2 SMC MCP_CORE | SENSE o
MR 1 C5472
o —— 0.220F
QD _SMC AVSS 36 37 40 41

Place RC close to SMC

MCP MEM VDD Current Sense

s _=PP3V3 SO MCPDDRI SNS

o > P1V5_SO_KELVI N

|-
O
‘m%
m

ot D P1V5_SO_SENSE 'y U5400 MEM_SENSE
N SC70-5 Qe uF
R5410 4 iov
M_SENSE
MEM_SENSE 0 ME 305“2%4 o
iew 0. 18 3| MCP MEM VDD Current Sense Filter
ME-LF 1 2 2 =
, 402 ’_| = MVEM_SENSE
v Gain: 50x
P1V5_SO_SENSE_E < 16V R5417
o = AR \C e oo 1 sevee
401 M SENSE = o o
2 25362154NFV— YAE NERszsl lNS 1% MEM_SENSE
MEM_SENSE % 1 P1V5_SO_SENSE_B AN P1V5_SO_SENSE_AVP Mo ' C5435

RS
- ¥ T
1/ 16W o
402 402
S

GND_SMC_AVSS 36 37 40 41
‘R5412 Place RC close to SMC
g 1% MEM_SENSE
it
VeLLF
, 02
CPU 1. 05V AND CPU VCORE HI GH SI DE CURRENT SENSE
o _=PP3V3 SO CPUVITI SNS
1PO5_HI | DE_SENSE . . )
POS_H QL PE-SENS! * csa17 CPU VCore Load Side Current Sense / Filter
o.01 1PO5_HI GH_S| DE_SENSE_— 2 1uF 1PO5_H GH_SI DE_SENSE #ace R close 1o S
B =PPCPUVCCRE VTT | SNS R 1 2 —pp VT s 1PO5_HI GH_SI DE_SENSE o Loaes 1hen . o s e seree .
fng : 2 U5402 8 H fanS \ euy
1 NA213 4. 53K
76 I SNS CPWIT N 5N scro OUT & CPUVTT | QUT 1 2 SMC_CPU FSB_I SENSE o 5 R5480" ©5470
- 1PO5_H GH_SI DE_SENSE 174k &, T oz
76 I SNS CPUVTT P. afi N REF| 1 frini 1 5436 wiow
—r ot
@D e o s ass 36 37 a0 a1
GND_SMC_AVSS 36 37 40 41
Place RC cl ose to SMC B

DC- I N (BMON) CURRENT SENSE DC- I N (AVON) CURRENT SENSE

R5401 R5481
453K 4.53K
56 [T)— R Bvoy 1 2 SMC BATT | SENSE oD s [T CHGR_AMON 1 2 SMC DCI N | SENSE o
i e 1 C5487
402 “oz —— 0.220F
2 L
L G\D SVC AVSS 36 37 40 41 Qo sve avss 36 37 40 a1

PLACE R5401 AND C5490 CLOSE TO SMC

W4 VM) TYNG DATES
T
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CPU T-D ode Therma

s _=PP3V3 SO CPUTHVENS

PP3V3 SO CPUTHVBNS R

Sens

or

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

M LI NE_W DTH=O. 25
M N_NECK_W DTH=0. 25 mm

VOLTAGE3. 3V

APN 35382571 ;

76 10 (B CPU THERWD P
siaw

DETECT CPU DI E TEMPERATURE

MeoaL=ENPTY

76 10 (EIy—CPU THERVD N

76 CPUTHVENS D2 P

GND_ THRM_PAD

CPUTHVBNS THERM L

CPUTHVBNS ALERT L

=1 2C CPUTHIVENS SDA

t c5515
—L o
U5515 I
EMC1413 ? e
DFN “
\—2 DP1 THERM / ADDR|_7
I TI CAL
3l RO ferre L8
4 | P2/ DN3 SMDATA|_©
5 | one/ pP3 sMoLk |10

=1 2C CPUTHIVBNS SCL

e:n gy

6

3 51 G_voocwzenpTy
501 . C5520
0. 0022uF ——
DETECT FI N- STACK TEMPERATURE BC846BMXXH 10% —T—
sor73z-3 o

76 CPUTHVBNS D2 N

202

11

MCP T- Di ode Ther ma

MCP_T_DI ODE_SENSOR
R5535

8 _=PP3V3 SO MOPTHVENS

16w VOLTAGE3. 3V

PP3V3 SO_NMCPTHVBNS R

PLACEMENT NOTE: PLACE US515 NEAR CPU

Sensor

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

MCP_T_DI ODE_SENSOR

WM NLINE_W DTF=0. 25
M N_NECK_W DTH=0. 25 mm

DETECT MCP DI E TEMPERATURE

MCP_T_DI ODE_|SENSOR
APN 35382571 |

MCP_T_DI ODE_SENSOR

76 NCPTHVBNS D2 P

DETECT HEAT- Pl PE TEMPERATURE

@502 1
BC846BMXXH
Sorroa.a

76 MCPTHVBNS D2 N

S| GNAL_MCDCL=ERPTY

C5540 *

PLACEMENT_NOTE=PLACE CLOSE TO J4501 I N A CONVENI ENT LOCATI ON

MCP_T_DI ODE_SENSOR

°
9
3
8
N
5
T
I
S N R INY

MCP_T_DI ODE_SENSCR . .

R5536 R5537
10K 10K
1% s
116w 116w
s W LF

w02, , 402

MCP_T_DI ODE_SENSOR

MCPTHVENS ALERT L

=1 2C MCPTHVENS SDA

=1 2C MCPTHVBNS SCL

DD -l
U5535 N
EMC1413

DFN

DP1 THERM / ADDR|_".
DNL ORI TI CALALERT* 58
DP2/ DNG SMDATA|_©
D2/ DP3 smoLk |10
GND THRM_PAD
6 11

PLACEMENT NOTE: PLACE US535 NEAR MCP

W4 VM)
T

SYNC DATE=

Ther mal

Sensor s
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s =PP5V_SO0_FAN RT

s =PP3V3_S0_FAN_RT

CRI TI CAL
1 J5601
R5660 78171- 0004
47K M RT- SM
1/ 12% NC—SO
R5665 VLS 2
47K s]sv oc
1 SMC_FAN_0_TACH 1 2 , FAN RT_TACH 2o | TacH
5% 3,
178w O | MOTOR CONTROL
VEo5F o | ap
NC—=20
R5661 .
100K 51850521
v 3 Lo B660
VEbE g 'WV:I SSMBK15FV L
2 E-3 SCD- VESM HF
v] T8To . FAN RT PWi
. SMC FAN 0 CTL ~ Ml

SYNC DATE=

W4 M
T
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PSOC USB CONTROLLER

USB | NTERFACES TO M.B
SPI HOST TO z2

TRACKPAD PI CK BUTTONS
KEYBOARD SCANNER

a4
a4
a4
a4
a4
a4

PICKB L
44 _BUTTON DI SABLE

IS
7
7
7
7
7
7

22 HOST I NTN
44 VS LEFT SH FT _KEY
a4 VIS LEFT OPTI ON KEY

HERHEEHEEHEEEEEE
mnammn%amvwomv
NINI I 11 I>> I 11 ININI
4 vSoONRALKEY  4P2 3 ERERRER PRERLE P2_2|%2  veKeoiz 74
457 _Z2 KEY ACT L qp2 1 P2 0Ol vs KeDioN 4
NC P4 7 CRITI CAL P4_6[% W5 KBD15 C a4
TP P4 5 4 P475 uUs701 P474 39 V& KBD14 7 44
45 7 _22_DEBUGS P4 3 CY8C24794 P4_2[3® VS KBD13 7 as
45 7 _Z2 RESET P4_1 MF P4_0[3 ___ vs keo12 7 a4
45 7 _PSOC M SO P37 (SYM VER2) P3 6l w7
w57 PSCECSL P3_5 PN 33752983 P3_4[  vekeoo
45 7 _PSQC MOSI P3_3 P3_2[* V& KBDO 7 a4
457 _PSOC SCLK 9p3_1 o P3_ 0|2 vskem 7 as
a5 7 _Z2 M SO ups5_7 P5_6[22 W6 KBD7 7 a4
w7 z2CsL 000 1AP5 5 P5_4[2 V& KBDL 744
w7 z2Ms 0000 WP5 3 P5_2[» VE KBo 744
45 7 _Z2 SOLK _ WPpP5_1 ,\Imlmlﬂ% 8 '\IOIOINIQ’I‘DI P5_0(2 V5 KBD3 7 as
THRML
o IR
TrrarfanSERRERE PAD[=
TP_PSQC SCL = VE KBDY 7 44
L VS KBDS 744
WS KBD6 7 44
Tp_PScc soA
TP_| SSP_SDATA P1 0
1 SSP SDATA/ | 2C SDA
TP_PSCC P13
22 QKN 745
TP P77
TP _1SSP_SOLK P1 1
1 SSP SCLK/ | 2C sCL
use TPAD P 1 /\Mzn
73 20 USB TPAD R P
5% PP3V3_S3 PSOC a4
yow e
s
2
TO M.B CONNECTOR
R5702
73 20 USB_TPAD N 1 273 USB TPADR N
5%
yiow
frats
P
US701 CH P DECOUPLI NG
PLACE C5701, C5702 & C5703 PLACE C5704, C5705 & CS706
CLOSE TO Us701 VDD PIN 22 CLOSE TO Us701 VDD PIN 49
R5704
1.5 =PP3V3_S3_TPAD
44 _PP3VQ S3 PSCC 1 2
PPy v
yiow
i
* 5701 t 5702 * c5703 * c5704 * 5705 t Cs5706 w0z
—— a4 70F —— 0.1 —— 100pF ——o.10F —— a7
20% — o — — o 20%
e lov Sov lov e
2 er 2 ar cerm 2 arcerm 2 xr
- 5 5 o I
EY=rryer ey ST A TSR CoTot CLo 0 w701 e N

a4 8

a7

aa

aa

Ic PN NAKE auRRENT R sNS vsns PONER
102 v 1000 2.55 Ko 0.0285 v 0.25566 W
s0un 0.204 v 16,3266 W
avs Loo Voo GONR MAX 10 am o6 v 363 W
vaur oM WX 0.2 am o012 v 07263 W
psoc Voo 8v (TYP) 15 am o012 v 96E-6 W
1anm (M) 0.021 v 20086 W
18V BOOSTER vin () 47 om 0.0188 v 75,266 W
cs725
0.1
=PP3V42_G3H_TPAD 2 ||
a8 i
TcA 20%
PPav. 53 TPAD 5 rcrszosmrene oo =
s = _S3_ Xy orass oy
4 WE_LEFT_SH FT_KEY w
w725
w7 EFT_SH FT_KBD /
3
cs5726
0.1

=PP3V42_G3H_TPAD 2 |

=PP3V3_S3_TPAD

WS_LEFT_CPTI ON_KBD

T AL 0%
5 rersomsreane v =
2 p— =
4 WB_LEFT_OPTI ON_KEY "

w5726
| TJ
3

=PP3V3_S3_TPAD

WS_CONTROL_KBD

5727
0.1
=PP3V42_G3H_TPAD e
1CAL o
) i veee 0 ==
A N 02
W5_CONTROL_KEY /s
w727
1
B

TPAD BUTTONS DI SABLE

aa

svC LD
55 37 36|

BUTTON_DI SABLE

PLACE THESE COMPONENTS CLOSE TO J5800
TH 'S ASSUMES THERE'S A PP3V42_GBH PULL UP ON M.B

701
ssaasev Dlfs
soveswre |
% THE TPAD BUTTONS WLL BE DI SABLE
1[G S
Sz WHEN THE LI D IS CLOSED
LID OPEN => SMC_LID_LC - 3. 42V

LID CLOSE => SMC_LID_LC < 0.50V

KEYBOARD CONNECTOR

=PP3V3_S3_TPAD

J5713

APN 51850637

Nex—0O

0.10F

[ nmno )

J_ B} O

44 V5 KeDL S

4s 7_VB KBDR o

44 7_VE KBOB o

44 7_V& KBD4 o

44 7_VE KBOS o

44 7_VIB KBDG °

44 7_V& KBO? o

44 7_VE KBOB °

44 7_VE KB o

44 7_V8 KBD1O °

R5714 44 7_W\5_KBD11 o

44V5 KBDIS C AR 44 7_VE KBD12 o
- 44 7_V& KBDI3 o

i a4 7_\V6 _KBD14 5

o ZWS KBD15 CAP o

7WS_KBD16_NUM _ls

44 7_VE KBDI7 o

R5715 a4 7_W5 _KBD18 °

44V6_KBD16N s ,\K’(/\/ 44 7_VE KBD1O o
™ 44 7_ViE_KBD20 o

jrieed 44 7_VE KBD21 o

44 7_VIE KBD22 o

48 7_VIB KBDR: o

3735@SWO\IO:FL L W6 KBD ONGEE L °
O

O

O

O

5710

44 7V6_LEFT_CPTI ON KBD

a4 8 =PP3V42_G3H TPAD

44 7WS_LEFT_SH ET_KBD

44 7WS_CONTROL_KBD.

NC><—“O

FF14- 30A- RL1B- B- 3H

SMC_MANUAL_RESET LOG C

=PP3V42_G3H TPAD

a8
1 C5758
0. 1UF
100
1ov
2 xir cerm
02
APN 31150406
cRITICAL
SN7ALVCIGLO
44 76 _LEFT_SHI FT_KBD 1 wro
LEFT 1 KBD 4
44 7 V6 feziike] X S
a4 7 VS CONTROL KGD s SMC_TPAD_RST_L
2
B 1
R5769 RS770 R771
33K £ a3k
W1ew e -
st Jrives i
2 5 02 P
Alternate Parts
PART NUMBER | ALTERNATE FOR| BOM OPTI ON REF DES | COMMVENTS:
PART NUVBER
31150406 31150447 AL NG PART AS ALTERNATE

SYNC DATE=

WA VM)
T

VEELLSPRI NG 1
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a5

5 =PPSV_S3_TPAD

|
[
N
§

PLACEMENT_NOTE=f

R5805

BOOSTER +18. 5VDC FOR SENSORS

APN 15250504

BOOSTER DESI GN CONSI DERATI ON:
- POVER CONSUMPTI ON

- DROOP LINE REGULATI ON

- RIPPLE TO MEET ERS

100-300 KHZ CLEAN SPECTRUM
- STARTUP TIME LESS THAN 2M5
- R5812, R5813, C5818 MODI FI ED

CRITICAL
4TI CAL
L5801 R
2 20 700 05802 f—
LNPUT_SW BOOST SW N PP1BVS_S3_S o PP18V5_S3 s
gdhg o ot VLF3010AT- M 1 P T PryeyT—— \
EFN o NN o0, 200 B0520VEXG i
swrerLrcoemrrie Jrscisoinive
oss1s RS5812
M oo sows PPSV_S3 BOCSTER i Eipaeit § M
rrypre——— — 106
S ~ 1 16W
. ML
APN 35351401 w0 2 42
VI N
Us805
1 4 BOOST FB
TPS61045 ;
N :
3 |po CTRL |5 72 _BOOST EN 7 45 031
CRITICAL 5813
8
o swj 71, 5K
THRVL & -
PAD & -
R5811 M "

a5

3Vv3 LDO FOR | PD

45 7 PP3V3_S3_LDO

R5873
5 ~PPSV_S3_TPAD LA L0 PPSV_S3_VR
1%
116w
NE- LF
402
CRITI CAL
°| APn 353851364 .
ga5:
DD ) o<l ™
* C5853 VRS802
— 2. 2UF mnzasoE h
—— 0w o
2 e VOUT|_:_PP3V3_S3_LDO R
603 GN\D

FLEX CONNECTOR

APN 51650689

o
35800
55560- 0228
[ o ol
w7 2Z2.CS L Jo ol 22_KEY_ACT_L o
a4 7.22_DEBUGS o ots Z2_RESET 7 4
44 7 Z2_MOSI BOC 7 PSOC F_CS L 7 a4
44 7 22_M SO w5 ole PlCKE L 7 as
o4 7.22 SAK ul ool PSOC_M SO o
45 7.22_BOOST_EN u[d ol PSOC_MOSI b a
44 722 _HOST | NTN 16 oo} 15 PSOC_SCLK 7 a4
Ne 18 6 o 17 =1 2C_TPAD_SDA 39
a8 722_CLKIN o5 ol =1 2C_TPAD_SCL 2
45 7.PP3V3 S3 LDO - 2| 5ol o sou PP18VS_S3 7 s

—e

W4 ME SYNC
e

DATE=

VEELL SPRI NG 2
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R5921 PULLS UP SEL PINS TO ENTER STANDBY MODE WHEN PIN |'S NOT BEI NG DRI VEN BY SMC

Anal og SMS

R5922
10
1 2 PPIVy Sg SVE FILT
5%
1/ 16W
o _=PPaVa 3 S\B e O ala )
. t c5922 (! C5926
VDD —— 0.1UF 0.01UF
Rso21' Uus5920 Dl o Desired orientation when
10K BVA141 s b )
y | t - H
1,12&% LGA A\ placed on board top-side
hA 7 lone = =
’ Ne SRS 10 s x ans o
3
a6 [TR)—SVB ONOFF L —  SVS PVRDN 12 |seLo
T e T 6 lsen A9 sw v axas o -
Front of system
S _|sT Az 8 swszaxs oo X
G\ﬂD +Z (up) O ¢
o<

NOSTUFF
1 cs925
e Circle indicates pin 1 |ocation when placed
2 % in correct orientation

02

I—e

C4950- C4952 CAP VALUES W LL BE USED TO GET CUT- OFF FREQUENCY OF ~146HZ

asum==

SV
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8

6

4

DEBUG ADC DEBUG ADC
R6003 R600
PLACEMENT NOTE=PLACE NEAR Q3450 PLACEMENT NOTE=PLACE NEAR Q4590 , =PPSV_S3_DEBUG ADC AVDD, 10 PP5V_S3_DEBUG_ADC_AVDD_FI LT PP5V_S3_DEBUG_ADC_DVDD_FI LT 1 A0 , =PP5V_S3_DEBUG ADC DVDD
oV T v T P 5
XW5010 XW5020 VeLF DEBUG_ADC DEBUG_ADC DEBUG_ADC
s s . . 1 . >
30 PP3V3_WAN F 1 ﬂ 2__PP3V3 W.AN_F_XW 3a 7 PPSV_SW QDD 1 ﬂ 2__PP5V. SW ODD_XW 1 E?PUQO . (1?8:0 @OO
— 0% — 0%
DEBUG_ADC DEBUG_ADC 2 ¥ 2§
'R6010 'R602 603
634K PLACEMENT_NOTE=PLACE RC NEAR U6000 iMm PLACEMENT_NOTE=PLACE RC NEAR U6000 ol o N
§ %7:15\;\: DEBUG_ADC § y:lf\év DEBUG_ADC S N I
2402 R6012 2402 R6022 = =  DEBUG ADC
pava WAN E Di | 226K ) G0 . SV SW ODD D1 | 226K ) Gl . L_I—L,IGC(Z):(:[% REQOL  remeriomncs c rouwes D
ADC_CHO 22 14 1 2 =1 2C_SMC_ADCS_SDA
DEBUG ADC S DEBUG ADC DEBUG_ADC e DEBUG_ADC a 2 cHo pu ADO - Y Ve X
R6011 Yoz 18012 R6021 Yoz 1 06022 « ADC_Cen M peRuG ADc AD1 18w DEBUG ADC
1M > 2UF 681K 5 2UF 47 ADG_GHP 21 |op > NE-LF >
g e %U?’v g o éé;/ov 4+ ADC_CHB 1 oe s 17| Apc spa 402 R630302 PLACENENT_NOTE=PLACE CLOSE TO 141900
L 302" 2 xR 502" 2 xR 47 ADC_COHA 2 |o scL| 1 _ADC sa s > =12C SMC ADCS SCL am =
] ] 47 ADC_CHS 3 |oHs
47 ADG_CHE 4 love VREF| 7
= = 47 ADC_CHY 5 lcHr
. REFCOVP|_&
DI VI DER: B DIVIDER ~ 2/5
s s | 2C ADDRESS; 0X10 / OX11 —aD— Y
ADC RANGE: OV TO 4.096V P8 I [ Y Y
LsB: 0.001V B el Iy B _—
475 _=PP5V_S3 DEBUG | SNS o
DEBUG_ADC DEBUG_ADC
1 C6030 1.C6040
0. 1UF 0. 1UF
DEBUG_ADC oV DEBUG_ADC T
2
R6030 DEBUG_ADC b R6050 62
76 3 L SNS Al RPORT_P 1,\2/‘6\/2 76 | SNS Al RPORT R P U030 PLACEMENT_NOTE=PLACE RC NEAR U6000 76 3 ISNS oD P 1,\‘}56\12 6 ISNS ODD R P DEBUG_ADC PLACEMENT NOTE=PLACE RC NEAR US000
5 OPA330 U040
e 1 sC70-5 = DEBUG_ADC 6 = DEBUG_ADC
1/ 16w N 116w s OPA330
Mos” 4 R6034 "o ) 1w scr0-5 R6054 C
3N v | SNS Al RPORT | QUT 1 225K, LADC GR  a \7\ I SNS ODD 1 QUT 1 225K . o ADC CHA 47
DEBUG_ADC > N DEBUG_ADC 3 v v
2 -1 N _,
mos1 e mags: % |t e
GAIN: 1239X 402 GAIN: 561X 402
76 30 | SNS_ Al RPORT_N L 2 76 | SNS_Al RPORT_R N 2Ur 76 30 I SNS CDD N i > 76 LSNS ODD R N SO
w AN 22 = VN 22U
A T 2 R e 2 SR
o DEBUG_ADC “ [ DEBUG ADC = o
DEBUG_ADC DEBUG_ADC > DEBUG_ADC ADC o
06032 R6032 R6033 L 06052 R6052 R6053 L
470PF —— 301K N - 470PF —— 250K 280K -
10% T~ § iiew 8T iew
v 2 VeSO 1% * DEBUG_ADC v 2 Ve 1% * DEBUG_ADC
oo 2302 L8 o 202 yasw
Mosm [C6033 Most C6053
470PF 470PF
12 12 e
11 11
—y 10% —y 10%
S0V S0V
202 202
475 __=PP5V_S3 DEBUG I SNS o
DEBUG_ADC DEBUG_ADC
1C6031 1 .C6041
DEBUG_ADC 0. 1UF 0. 1UF
R6040 2 B 2 1B
76 5 [Ty SNS 1V5 3 P . ,3\‘/?;\52 76 ISNS 1V5 S3 R P DES%%’;D; 402 PLACEMENT_NOTE=PLACE RC NEAR US000 402 B
e . OPA330 1 DEBUG_ADC DEBUG_ADC =
Mos 1w SC70-5 R6044 R6060
W\d I SNS 1V5 S3 | OUT 1 225K, JADC CHR a7 76 2 [Ty L SNS HDD P v 76 1 SNS HDD R P DEBUG_ADC PLACEMENT_NOTE=PLACE RC NEAR U6000
DEBUG_ADC 3 V. 19 N 19 u6041 DEBUG_ADC
R6041 1N e isw DEBUG_ADC it . OPA330 oo
R 0 1 0 1 SC70-5
3. 65K GAIN 273X 402 Cc6044 402 Llan \7¥>\
76 50 [Ty—LSNS 15 S3 N L RAAAZ 76 ISNS 1V5 S3 R N 2.2 4 LSS . | 226K A aE o
e 10%, DEBUG_ADC 3
B 2 HENIAVS e
WL B 33 R6061 ,_ o DEBUG_ADC
R I 0 1
behuG AnC DEBUG_ADC | B I SNS HDD N AAA 2 s ISNSHD RN G Basx “ B
R6042 R6043 L m o Toos
1M LM 7 yisw 2 &3V
iew ot DEBUG_A m
L 106
5 462" /4% [PEBUG_ADC DEBUG_ADC DERUG _ADC UG_ADC _—
VU | 05043 R6062 R6063 =
470PF 348K 348K =
Toh 1 2
1|2 g 1/ 16W
1 [ Jistis /%, DEBUG_ADC
= 2 -
v PLACEMENT_NOTE=PLACE NEAR D9710 Vios© C6063
an a70re
475 _=PP5V_S3 DEBUG | SNS DEBUG A PPVOUT SO LCDBKLT w6280 = ot
1 (B(;Jg?) > 68 65 7 S——— 1§42 PPVQUT SO_LCDBKLT_XW 50V
202
. 1UF
%vU DEBUG_ADC
2 & *R6080
402 § 1M PLACEMENT_NOTE=PLACE RC NEAR U000
To6
” PLACEMENT_NOTE=PLACE RC NEAR UB000 Hasw DEBUG_ADC
v = DEBUG ADC 2402 R6082 I;;;E” m& SRIS TG
> 226K
Us050 R6074 EEVOUT_SO_LODRKLT D) LAAA 2 gL CH DEBUG SENSORS
NA2 106
7 65 [Ty LSNS LCDBKLT N slin S0~ QuT Le | SNS LCDBKLT 1 OUT 1 235K, o ADC CHE a7 ,;E;g:*fm 15w DEBUG_ADC
1 -
DEBUG_ADC S DEBUG ADC R608 402 (ZEZOUE;):Z Appl e Inc. 051-7982 | D
76 6 I SNS LCDBKLT P i REF|1 e 5 47 )
™ GAIN: 200X 402 1 C6074 116w 0%, ® C. 0.0
2. 2UF WLE XoR - U.
D 83y 2 02 NOTI CE OF PROPRI ETARY PROPERTY:
o 2 :g? I THE | NFORMATI ON CONTAI NED HEREIN | S THE
PROPRI ETARY PROPERTY_ OF APPLE COVPUTER, | NC.
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38 g =PP3V3 S5 ROM

NO STUFF
R6190" R6100" 'R6101 6100 1t o R CAL
10K 3. 3K 3. 3K — (oo}
SIS S 3 T O S
VELLE [ VEOF oy, U100
Re150 ¢ R I a0z s2vel T R6152
soP
73 2 EY—SPL_CLK R AN ks SPI_CLK 5| saLK S/ sl 3 SPI_MOSI AN 2 SPl Mosl R amz e
PLACEMENT_NOTE=PLACE CLOSE TO U6100 5% MX25L3205DM2I - 12G. 5% PLACEMENT_NOTE=PLACE CLOSE TO U6100
et T R6105 et
SPI_MB CS L
* D> 03 T lg\;‘s:/Acc sa sl oL bs SPL_ M SO R AN 2 2 sp_MSo oD o s
SPI_HOD L JHoLD* , NO STUFF 1/Tow  PLACEMENT_NOTE=PLACE CLOSE TO L6100
R6191 v LE
GND 10K
3 § 55
1/ 16W
NELLF
, 62
_______________________ |
! MCP79 SPI Frequency Sel ect |
|
|
I Fr equency SPI _MosSI SPI _CLK |
|
| 31 Mz 0 0 !
| |
42 MHz 0 1 |
|
|
| 25 Mz 1 0 |
|
| 1 MHz 1 1 !
|

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

SYNC DATE=

I;; ;‘!ﬂ IWLES TRERod VLS
SPI  ROM
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GPl

GPl 8

Q0 = ANALOG SW CONTROL
GPIOL = HP AVP CONTROL
= SPKR AMP SHDN CONTROL

L6201
FERR- 220- CHM

o Ty—=EPLVE_SO_AUDI O

LYY YL

U6201 CONSUMES 33MA MAX. FROM 1.8V RAI L

PP1V8 SO _AUDI O DI G

AUDI O CODEC

APPLE P/ N 35352355

=PP5V_S3 AUDI O

8 49 51 53

VOLTAGE=1. 8Y
M N_LI NE_W DTH=0. 10Mv
M NZNECK_W DTH=0. 10MV

0402

=PP3V3 SO _AUDI O

849 53 54
C6210 106211
N .1
go%nf ?0% UF _ PP4V5_AUDI O ANALOG Yans IR
Sor 2 2 Jen w216 |t
05 05
i 1 C6213
1 6219 * i L 100F gy
r o 6218 * 106217 en 2 Y
20— 0. 1UF ——10UF 021 G051
53 51 40 GND_AUDI O HP_AMP. -, T PRy ) . d L o N i%v . o A 6 160
07 [ID-PRAVS ADLO ANALCE 6221 6220 b B w0552
10UF 10UF D VA_REFVA_HP VA G\D AUDI O CODEC 49 50 53 54
. 2o 2o VBIAS _DAC 2 _|VBI AS_DAC
R6210 R 22 R HPOUT_L| a8 MNLUNE W OTEE 2004 M N NECK_w OTHEQ. 1084 AUD_HP_PORT L oD =
2,57 Ay 1 CSA206 PR 44VHP_FI LT+ HPOUT_R_40 M N_LLNE W OTEED 2004 M N_NEGK_W DTEED 1004 AUD HP_PORT R 51
§ Poow CRITICAL CS4206_EN a vp_FILT- U201 -! D>
oz " CS4206ACNZC  HPREF| 39 M N LINE_ W DTH=0 200 M N NECK_ W DTH=0_10Mv AUD HP_PORT REF am s
2 an
s AUD GPIO 0 GPI 0/ DM C_SDAL LI NEQUT_L1+ TP_AUD LOL P L NC
- TP AUD LOL N L
51 AUD GPIO 1 12 |GPl 014 %ﬁs%z LI NEQUT_L1. 73 NC
IP_AUD GPIO 2 12_1GPI 2 - LI NEQUT_R1+| 36 AL Lol It 00D > ER SPKR AVP. SIG SOURCE
s & AUD GPIO 3 15 |ePics LI NEQUT_R1- AUD LOL N R o =
AD L@ P L
s [TI)-AUD_SENSE A 12 {SENSE_A LI NEQUT_L2+ 31 b Lo N L {00D ** | FT. SPKR AMP. SIG SOURCE
CS4206 _FLYP LI NEOUT_L2-| a0 o 52
LI NEQUT_Re+ AU L P R o >
g LI NEcu‘riz AUD L2 N R o T SPKRAWP. SIG SOURCE
s |FLYC - oD
42 |FLYN
RITICAL M Bl AS|_1s AUD_CODEC M CBI AS o s
P - v HD
VOOM_28_CS4206 VCOM
1 VLIF
LINEIN_L+_21 AD LI P L ams
™ D HDA BI T CLK 6 1Bl TCLK LI NEIN_C AUD LI _REF am s
73 21 Ry HDA_SYNC LI NEI N_R+ AD LI PR am s
[ R6211 ] 10_lsyne
22
72 2 (m—HDA SDIND LAANA—AD SDLR o S ADMC I L <> EXT M C CODEC | NPUT
S%, 5 _IsDO MCIN_L-| 17 AUD M C INN L am s
VD AUD M C INP R
S LF M CI N_R+|_19 54
Vios | 1 JreseT* L b MG NG R W™ B MC CODEC | NPUT
73 21 [Ty HDASOOUT l| MCIN_R | 20 a9 s
7321 HDA RST L
NC _TP_AUD SPDIF IN 4L SPDIF_IN VREF+_ADG CS4206_VREE_ADC NC
AUD SPDIF_OUT CHIP 4 |SPDIF_OUT —
R622212
B e} AUD_SPDI F_QUT 1 2 DM C_SCL| 4 TP_AUD DM C CLK NC
llslu/GOW
Vios" DGND THRM PAD_AGND
o o
CRITI CAL
1 6224 |, |1 06225 NOSTURF
- we—— ——10UF .
iov 2 P R6213
TANT POLY- TANT 100K
0603- SM CASE- B2- SM 5%
e

54 53 50 49 GND_AUDI O CODEC

4.5V PONER SUPPLY FOR CODEC

APPLE P/ N 353S2456

49 50 53 54

L6200 M N_LI NE_W DTH=0. 15M1 M N_LI NE_W DTH=0. 15MV
FERR 220-OHM M NRECCW DTH-0. 1011 u6200 VN RECC W DTH=O. 10M4
& TPS71745 =
53 51 40 o [ =PPSV S3 AUDIO 1 Y Y L= 4V5 REG IN slin s PP4V5_AUDI O ANALOG
0402 CRITICAL
R26§10K0 4V5_REG EN 4|en NR/ FB[3_4V5 NR
54 53 49 8 [TTY. =PP SO_AUDI O y .
D NGE—
2%
176w
NE- LF * C6200 + C6201 ? 6202 1 * C6203
w02 17 i iy —1
10 — 1% 0.1UF —— —— 1o
;g\é PLACE NEAR U6200 2 ;g\é :23 2 ;g\é
402 XW5200 402 ><7R—c§§¥\ 2 402
EY
1 ﬂ 2 o GND_AUDI O CODE(
NOSTUFF
R6201
0
4 i 2
5%
1/Tew
VE-LF
"2
L XW5201
= EY
3 2 M NCRECE-W BTEES S QD AUDI O HP_ANP

49 51 53

PLACE NEAR C6220 AND 6221

VOLTAGE=0V'

NOTES ON CODEC |/ O

DI FF FSI NPUT=
SE FSI NPUT=
DAC1 FSOQUTPUT=

DAC2/ 3
DAC2/ 3

1. 22VRVS

FSOUTPUTDI FF=
FSOUTPUTSE=

2. 45VRVS

1. 34VRVB
2. 67VRVS
1. 34VRVS

, 402

SYNC _MASTER=AUDI O

SYNC _DATE=06/ 09/ 200

=y

AUDI O CODEC/ REGULATOR
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®

|
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LI NE

CODEC R
NET RIN
FC_HP
FC_LP

I NPUT VOLTAGE DI VI DER

20K CHMVS

goi_éGK OHMS (1 NCLUDI NG PULL- DOWNS AT ANALOG SW TCH COM PI NS)

= 43KHZ
VIN = 2VRVS, CODEC VIN = 1.14 VRMVG

CRI TI CAL
C6301
R6301 2. 2UF
o mAUD LI L \0 81K AUD LI L DIV 1Hz AUD LI P L w0
= = : 18w - - : 20% y 3, SEQE:WB FE. T
NE-OIZJ: X5R—0&H\A
402
NOSTUFF 1
G503 a2
—L 820PF § 21.
1% 1/ 16w
2 2% ME- CF
402 2402 CRI Tl CAL
6302
2. 2UF
1]]2
1
20%
10V
X5R- CERM
402
N _LINE W DTH=. 1!
- AUD_LI_G\D RERESW BFFE: 14 iy bl SR
11R(§3300
§ 1% 6w CRI TI CAL
LF 6312
2402 2. 20F
12
11
ot 52 4 [y GND_AUDI O CODEC - 20%
16313 o™
—L_ g20PF
~ i 'R6312
=% 21.5K
$ W
IVF- LF
2402
CRI TI CAL
6311
R6311 2. 20F
. AUD LI_R KK A LI RDLV e AUD LI P R "
m N TINE™ DIFE.T NTINE"WDTH=. T | 2 N
M r\[NEcth BHFE: W R M r\[NEcth BHFE: IW 20% N-NECK-W DTH=! 1
NE-OEF xsleuc\ém

asnumn=

AUDI O LI NE

| NPUT FI LTER
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ZOBEL NETWORK & 1ST ORDER DAC FI LTER PLACEHOLDER

5140 [Ty AUD HP PORT L
CRI TI CAL

NC _AUD_HP_ZOBEL L

5;514qEGND AUDI O HP_AMP

R6510"
39

5%

1/ 16W

M- LF
402 5

NC _AUD_HP_ZOBEL_R

CRI TI CAL

51 AQEAUD HP_PORT R

M N_LI NE_W DTH=0. 3MM

HP/ LO AMP

o st s

rerr 120989 1 sA M N NECK W DTH-0. 2MM APN. 353S1637
.. EPPBV.SBADIO | Ay - AUD_PP5V_F
0402- LF
1C6520 [+ C6521
—L ¢ TUF —L TOUF
T, T, 8%
vl M N_NECK_W DTH=0. 15MM
M N_LI NE_W DTH=0. 2MM AUD LO AVP OUTL
o
L M N_NECK_W DTH=0. 15MM
AUD_LO_AMP_I NL_M . CRTICAL M N LI NE W DTH=0. 2MM AUQ LO AMP_QUTR gy o1 55
o N Us500 U
- AUD LO ANE LNR M BN \mxg724A UTRHD MAX9724_C1P
R6520 TGFN s = CRITI CAL 156251%3
o EAUD_GPIO 11 N2 _AUD GPIO1 R 5dsron o 1 06524 § 2 RE6524
2% an 1UF el 2. 21K
it o o 2 3¢ 2402 § 6w
o5 ) g 8 3 8 MAX9724_CIN |? X% e
[ 2 % & 2402
'Re522 9 ] ] O ©
§ 100K MAX9724_SVSS
ey 1
5402 R CAL CRI Tl CAL
1
106522 | 8923
— ;I
5 1oV 2 x5R
GND_AUDI O_HP_ANP e 05
s s
MAX9724 GAI N/ FI LTER COVPONENTS
AV_PB = -1V/V, FC LPF = 35.2KHZ
CRI TI CAL
C6530
330PF
12
b,
50V
COG
402
R6531
137K
1%
1/16W
Mios"
R6530
AUD_HP_PORT_L 13, 7K AUDLO AVP_INL_M AUD_LO_AMP_OUTL
lllf/gw
CLF
402
R6532
AUD_HP_PORT_R 13, 7K AUD_LO_AMP_INR_M AUD_LO_AMP_OUTR
51 49 51 @ 51 53
lllf/gw
Vios" R6533
137K
1%
1/16W
Mios"
CRI TI CAL
531
330PF
12
1,
50V
COG

WAUU [}
T

SYNC DATE=

AUDI O HEADPHONE FI LTER
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DYNAM C (SUB) AND PI EZO ( SATELLI TE) SPKR AMPLI FI ERS
NO STUFF
S
SATELLI TE HPF FC = 775 Hz _18|0|2
[
5%
SuUB 80 HZ < HPF FC < 132 Hz R6615 s,
26 1|S 402
1
SUB GAI N 6DB (2V/ V) AN o
SAT GAI N 5.6DB (1.91V/ V) Vios" 180PF
12
1 D|
5503/1
R6616 G2
126, 1K
ALI AS OF PP5V_S3_REG M N_LI NE_W DTH=0. 60MV M N_NECK_W DTH=0. 20MM b A8,
i S3REG ML o APN: 35352630 T
s =PP5V_S3_AUDI O AMP ORI TI CAL
8607 * B[ R U
—— I @n__ DO SvoD —F igg e R6612 M N_LI NE_W DTH=0. 30 nm
1661 6610 % 2 U610 bl Q5 M N_NECK_W DTH=0. 20 MM
FERR: 1000~ OHM O OI5UR R6613 LNVABE56TL SPKRAMP R P QUT R LAAA 2 SPKRAMP_R P_OUT 75
wmpAUD L@ PR (VYY) 2 SPKrRAVP INR P L[z 1ms311 R P cil K BA e MT_ T M N_LI NE_W DTH=0. 30 mm -
0402 JAR e LMIB311 RP L Ay o O R%_Gél? Bob M N_NECK_W DTH=0. 20 MM
. ey Ly 24 LM§8311_R N BN Q—| SPKRAMP R N QUT R LAAAZ SPKRAMP_R N_QUT 753
L6611 402 L b R
FERR: 1000- OHM %?g}: R6614 S so cp o T CAL A8
" ) LOP_ NR 1 2  INR N tffe LWMB311 RN c A3 1% 1 $6604 .
0402 ig@ llllu/GOW N 1 -%
xR Vo™ R6611 55
R6(310 £ 100K
1/16W
» mm—AUD_GPLO 3 AN L 402"
1/16W
Vaos"
+» SPKRAMP_SHDN
1 C
ALI AS OF PP5V_S3_REG, M N_LI NE_W DTH=0. 60MM M N_NECK_W DTH=0. 20MM
52 s =PP5V_S3_AUDI O AMNP =
CRI TI CAL
APN: 35352621 L 6603
4 M N_LI NE_W DTH=0. 30 nm
C6608 * E2 [MEL ‘2‘07%3': M N_NECK_W DTH=0. 20 MM
CRITI CAL 1 == FREE Tk SPKRAMP _SUB P_QUT , o,
L6620 10% 6 2012-LLP
2
FERR-1000- OHM %6?8!:0 i Lmig311 M N_LI NE_W DTH=0. 30 nm
o mm—AUD 1 Ol_P_R 1Y YY L2 SPKRAMP | NSUB P 1|2 LM48311_SUB P AL || N autal A3 M N_NECK_W DTH=0. 20 MV
0402 L6691 b cRTICAL | MA8311_SUB_N Cl | e[ SPKRAMP_SUB_N_OUT .
FERR 1060- OHM e Poal f2gsor =
o mD—AUDLOL N R 1 8 2 > . e PeND D
10% B3 2
>%§Ya
402
+» _SPKRAVP_SHDN
NO STUFF
C6634 =N
180PF =
1|2
]
550u<.}
R6634 G
26, 1K B
1%
g
180PF
12
1
5%
&R
R6635 %
26, 1K
] T
ALI AS OF PP5V_S3_REG, M N_LI NE_W DTH=0. 60MM M N_NECK_W DTH=0. 20MM APN 35382630 %,%g‘é‘/
s ZPP5V_S3_AUDI O AMP
CRI Tl CAL p—
8| ¢ Ji%%?:os . M N_LI NE_W DTH=0. 30 mm
S 5609 1 ) —F B RB630 M N_NECK_W DTH=0. 20 MM
L6630 6630 10e u6630 3865 38 SPKRAMP L _P_QU 753
FERR L0 M kravp 1 L p O O15UF %%673@1 : F”fz—l_ LMAB556TL SEERAE LR ; ; M N_LI NE_W DTH=0. 30
o AUD LR P | 1 2 = 1]|2 _LMA8311 L P C 13, Uwa8311 L P 402 BGA MT PR 7 —, : mm
oD-sLnLcRe i X s ariz RE633 i/ M NS W DTH-0. 20 W
Y cRITICAL s LM8311_L_N B3 | RTOL QT SPKRAMP_L_N_OUT_R LAAAZ _L_N_ e
1663 ©2 CBB31 s 78
FERR- 1000- OHM O DISUE R6632 S s> R
o mD—AUD L2 N L LYY YL 2 SPKRAVD INL N 112 A3 K o
0402 M LMAB311_L_N_C “i%
19 yisw A
pets ik SYNC MASTER=AUDI O SYNC DATE=06/ 09/ 200
Sergave SO ™ AUDI 0: SPEAKER ANP
C’B Appl e 1 nc. 051- 7982 | D
S C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY: [
THE | NFORMATI ON CONTAI NED HEREIN | S THE
PROPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 66 OF 109
H_ Il NOT TO REPRODUCE OR COPY I T
— 111 NOT TO REVEAL |
= v AL e s EERBRENT 'DES] ‘&ﬁf_”sﬁEEb OF <TOJAL|DESI GN_SHEETS>

4 | 3 | 2 |




5

AUDI O JACK: LI/LO HP CONNECTOR, SPDIF TX

AUD_SPDI F_OQUT

DYN. FULL RANGE

RT. PI EZO

st 405 _=PP3V3 SO AUDI O -
L6701
FERR 1000- CHM
1 ‘ ‘ l 2 HS M C HI @ 54
0402
AUD_CONNUL M C
FER,I{_?Z&Z_ oM PLACE NEAR J6700
XW5702
‘m 2 HS MC LO 1y 54 M AUD_HP_PORT_REF
M NREGKW BTHED. S 0402 1 542 - - - a0
L N CRI TI CAL
AUD CONNJL SLEEVE L6703 M N_LINE_W DTH=O. 4w PLACE NEAR J6700
FERR- 120- OHMV 1. 5A M N_NECK_W DTH-0. 2 6700
APN: 514- 0694 AURLOONN_GND!
1 2 M GND_AUDI O_HP_AMP
36%00 o VO arene
CRITI CAL
PLACE NEAR J6700
AUDI O JACK- TRANS- K83 L6704 XW6701
F-RT-TH FERR- 220- OHM X
CRI Tl CAL 8 N er 5 AUD_CONN_L oo . ﬂ R AUD_LI _GND w
2 AUD CONNJ1_SLEEVEDET o U2
1 AUD_CONN_GND
AUD_CONNJ1 TIP L6705 - ss53
A 7 AUD_CONNU1 RI NG FERR- 220- OHM
6 AUD_CONN_R
Y Y Y L L CONNL|
AUDI O 0wz @ =
PHS_DETECT , 5 AUD | P_PERPH DET_JACK
o, 3
06
4 AUD CONNJ1 TI PDET FERR 1000- CHM
HP DETECT LYY YLz AUD_| P_PERPH_DET M C CONNECTOR mmen
e oD 54 APN: 6701
- — 070 : 51850520 78171- 0003
LGN Sz B - voc |- R6700 M RT. SM
B
c- awp [ 10K AUD_J1_SLEEVEDET_R —O
OPERATI NG VOLTAGE 3. 3| CRITI CAL N CRITI CAL oo s
POF Dz6705 Dz6703 o se7 BLMCLO 1o
s 1 C6700 6. 8V- 100PF 6. 8V- 100PF NELF w7 _Bl_MC SHELD DS
SHELL |4 1V RTICAL 402 402 02 sa7 _BL_MCH 1o
SHI ELD 1; 2 Z:M s o ®RTA o | Dz6704 N ) Drezon R6701 AUD J1 T1PDET R
PI NS 402 076702 N/ DZ6701 N/ N7 6. sv- 100pF Pa—— IAAN 2 - - - o s —0
6.8v-100PF /\ 6.8v-100PF /\ /\ 402 "Zi/ 5%
402 402 1/ 16W
1 ' ' N LAY =
= CRI Tl CAL
6702
78171- 0002
AT Sw
—O
SPKRAMP L P_OUT
=7 0D o
R6724 27 PKRAVP_L N QJT LEFT PIEZO
K o
51 40 s =PPBV_S3_AUDI O LAAAZ PP_MAX14504 VCC
59 C6703 1 1C6702 4 O
yiew 100PF —L100PF
o2 1 C6710 o S L
R6716 T i 352536 e i35 ——
AUD_LO_AMP_OUTL A QA 2 AUD_LO AMP_OUTL_SW TCH 2 xR APN: 35 S J6703
! AN AP OAP L 1 4
o M N_LINE_ W DTHEO. 2 = 78171- 0002
1 Tow LI NE ]
”é;,;‘ 2 M N_NECK_W DTH-0. 15M4 AUD_CONN_L - Ry 0
T FERR- 120- OHM 3A
R6717 1
AUD_LO_AVP_OUTR 0 AUD LO AMP QUTR SWTCH &1742091 2' 364K712 52 7 [ry-SPKRAVP SUB P QUT 1YY Y L 2spkrave sus p dur cow | 1]
o )_LO_AMP_ LAAAZ ) LO_AMP_ | o et aa B4 Sot 52 7 PK| N 0603 SPKRAMP_SUB N CONN 2
5% 1/16wW
e SN2 v 22t C6705 e .
- A4 INOL cove| B 100RF, —— 100PF FERR- 120- CHM 3A O
R60718 AL INep = 2 2 Fem
AUD_LI _L AUD LI L SWTCH M N_LI NE_W DTH=0. 2Mv 202 402 0603
* D> * . 2los EN 22 M N_NEGK_W DTH=0. 15M4 AUD_CONN_R L L
5%
1/ 16w SWIH® mIneG - e
i = el 3008
R6719 oD Terdh ‘0
I AUD_LI _R AP, 2 AUD LI R SWTCH 6711 X 21T . 7 FERR- 120- OHM 3A
m o 0. 0033UF 546K 13 w7 PKRAVP_R P_OUT 1YY Y L2 spkrRaAMP R P QUT CONN 1 g
Tos  ——
e B o %2 7 [my_SPKRAVP R N QUT 0603 DS
102 “or |2 ey SPKRAMP_R N _QUT_CONN 3 g
2402 TerTs
6720 C6707 1 1 C6706 FERR- 120- OHV 3A 5
AUD_GPI 0.0 0 100PF —— — T00PF ; 9)
) 2! SW TCH_CTRL v
- D LAAAAAD L o 5 o, sov -
o &4372\/\ %ZRM 0603 —
1 Tow
" ‘R6721
g ANALOG AUDIO | O SW TCH =
i
, o2
R6715 GPICD = 0 AND GPIOL = 1 --> HP PATH SELECTED
s _PUD_CCNN_GND I ANA 2 ADSWTCH GO GPICD = 1 AND GPIOL = 0 --> LI PATH SELECTED
5% E;g’ﬂ&ﬁﬂgﬂJ
1o — T
Ve
GND STUFFI NG OPTI ONS FOR CMOS SW TCH o2 Re714
54 50 49 GND_AUDI O CCDEC 1 2 R60727
1o AANA
EA 5 1

®
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CODEC OUTPUT SI GNAL PATHS

PORT B LEFT(HEADSET M Q)
HP=80HZ, LP=8.82KHZ

FUNCTI ON VOLUVE CONVERTER PI'N COVPLEX MJUTE CONTROL DET ASSI GNVENT M KEY
L6880 M N_LI NE_W DTH-0. 10MM
HP/ LI NE OUT 0X02 (2) 0X02 (2) 0X09 (9, A GPIO0 AND GPI O 1 0X09 (A) FERR. 1000- OHM M N NEGK W DTH=0. 0M1
LINE IN 0X05 (5) 0X05 (5) 0X0C (12) GPIO 0 AND GPIO 1 0X09 (A) AND Ul ELEMENT
54 53 49 8 =PP3V3 SO AUDIO L 2 BE3V3 SO HS RX
SATELLI TES 0X04 (4) 0X04 (4) 0XO0B (11) GPIO3 NA 0402 DRC M KEY
suB 0X03 (3) 0X03 (03) OX0A (10) aPlo3 NA AL APN: 35352256
SPDIF oUT NA 0X08 (8) 0X10 (16) NA 0X0D (B) EY .
C6880 B
CODEC | NPUT SI GNAL PATHS 10 ®
0% —1— AVDD K
FUNCTI ON CONVERTER PI'N COVPLEX VREF/ ENABLE DET ASSI GNVENT E‘/RM 2
BULT-INMC 0X06 (6) 0X0D (13, B, Rl GHT) M C_BI AS (80% NA 402 L'gg?so
PULLUPS ON NP PAGE
HEADSET M C 0X06 (6) 0XOD (13, V22, B, LEFT) MCP79 GPI O 38 NCP78 g: 87%7 ngl E}ErgrECT} DRC
MCP7: 74 ( CT) o [T =12C M KEY_SCL 6_|scL M CBIAS_1 Hs MC BIAS
M Kev
PORT A DETECT ( HEADPHONES) PORT B DETECT( SPDI F DELEGATE) 29 By—=12C M KEY DA 5 |SDA  DETECT|2 s swoer cRTICAL
Posss 10 6882
2 AUD 12C INT L 7 4INT*  BYPAS RX 8P Lo
AUD SENSE A
I 19 [TR)—AUD LPHS SW TOH BN 8 |ENABLE .
54 PP3V3 SO AUDIO F ! THV w
R6806 R6805 M KeY -
39. 2K 20. 0K R6880 B I
. APN: 37650613 ™ ™ 100K - @D AU O conEC 49 50 53 54
R6801 oW 1 tew s ce881 |
ot ? ssow o
300K AUD QUTIACK | NSERT L 02 o2 el Lo 0L M KEY M KEY
o A peRTa 0T L N P S = N I Mt
p @800 | 1L 1K 2.2k
2 ol ol @GND_AUDI O_CODEC - -
Qeso1 | 124 Qes01 | 2] 5453 50 49 - - waow ow
SSMEN15FEAPE SSMBNLSFEAPE L L
R6802 sorses | KA sorses | KR CRITI CAL M KEY w0z, o
AUD 31 TI POET R ,\;(7\/, — 1 6883 K a4
53 m L 0. 1UF
2.2K
M M- AUD MC INP L ! 2 HS MC H _RC HS MC HI
i Je*s fe*s » I} am =
M- LF 4 1 M KEY 1006 M KEY 5%
Am CRITI CAL 25y N 116w
6886 o R6883 \ MKEY e
0. 10F 02 100K | ces8a
54 53 50 49 GND_AUDI O CODEC a0 AUD MC INN L 1|2 o o T 0. 00s2UF
@ 11 i S
& ’ o Tien
54 PP3V3 SO AUDI O F 2 AUD J1 SLEEVEDET | ::;z XW5880
-
M
R6804 o 54 53 50 49 GND_AUDI O CODEC 1 2 HS MC LO s
220K o ble PLACE NEAR C6886
S Q800 | |4 54 53 AUD J1 SLEEVEDET R
aow
e sswmsrERe | |
: = PORT B RI GHT(BUILT-IN M ©)
54 53 [TN)-AUR J1 SLEEVEDET R
)
1 06802 :[G7 Sk R?USDSO stiil
0. 01UF 1
0.0 49 [TRD-AU CODEC M CBI AS 2 _MQBIAS FILT
Y 1% 1%
cERM 116w . T 116w
54 53 50 49 GND AUDI O CODEC & ] by +| ©e852 021
2. 2UF
Py
2 o
M N_LI NE_W DTH-0. 10MM e
M N_NECK_W DTH=0. 10MV 54 53 50 49 GND_AUDI O CODEC
54 PPAV3 SO ADIOE
VOLTAGE=3. 3V R L6850
EXTRACTI ON NOTI FI CATI ON' CKT ©6850 FERR 1000~ GV
L6862 0.10F 1000
FERR- 1000- GHVI YY)
o EOmARMC e R e B MCH F : : B MCH am s
54 53 49 5 [TN)-=ERAVE SO A0 1 | R cRITIcAL 17 os02
oa02 6851 2o A wnen 1 cmea
M KEY o 1o - R6852 \ \
PLACE L6800/ 06800 CLOSE TO JACK TRANS. AREA 'R6864 - A MG LN R e 02 100K ce853 | _| ce854
™ = =
g e Posi’ i iow L 001 Lessi
5% ME-LF « 2 2 a
iriew M KEY 0% , 402 o m e FERR- 1000- OHM!
v @ o g f on  R6853
w2 2 202 R6865 402 2.4K Bl MCLOF ! : Bl_MCLO am s
100K 54 53 50 49 GND_AUDI O CODEC 2 -
o6
M KEY Viow =
ity
??0?(62 M KEY oz MEr X851 e
Dls "8 -
§ iew Q6802 | =, 0 ! 2 B McsHED .
i1 SSVBNISFEAPE | |- AUD PERPH DET R AN\ AL P PER PrEraL CeT oD - @
A SoTs63 N PLACE NEAR J6701 sorz
H M KEY 116w HP=
VELF
5 Q6802 '23 402 =
M KEY 2|67 S[T SSMBN15FEAPE | T
R6860 sorseT— <
15K PERPH_DET_FI LT —l =
ss AUD 1P PERPH DET N
e
1/ Tew 5|6 S[%
VELF
oz
AUD_J1_TI POET_I NV
54 53 50 49 GND AUDI O CODEC
M KEY M C LOAD DET CKT
PP3V3_S0_AUDI O_F
sa
sa HS M C BIAS M KEY L M KEY_LOAD_DET
M KEY_LOAD_DET M KEY_ LOAD DET 1 872 'R6872
1R6870 LR AN 100K
2. 21K NV Y4 10% 6w
Tl MAX9028EBT+ ey Ve LF M KEY LOAD DET
MEEY sis HSMCH B3| &\ UCSP 462 240 %0873
2402 1N A2 MC LOAD COVP OUT 1 2 M KEY. LOAD DET 0
HS M C BIAS COMP Bl > %
COWP. TRIP PT. = 2.64V g o 3w
oz
M KEY_LOAD_DE 08D DET e QUTPUT H GH WHEN M C BI AS LOADED @E ASTERCAUD O N DATES
'R6871 NNy MR G- QUTPUT LOW WHEN M C BI AS UNLOADED Al |
Re8 168 106871 AUDI O JACK TRANSLATORS
g 10 —L 27pF 27
1/ 16W & 051-7982 | D
M- LF 2 -
L4 Erm (j Appl e Inc.
@
@GND_AUDI O_CODEC C.0.0
5453 50 49

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEORMATI ON_CONTAI NED HEREI N | S THE

PRGPRI ETARY PROPERTY OF APPLE COWPUTER, | NC.

THE POSESSOR AGREES TO THE FOLLOW NG
TO MAI NTAI N THI'S DOCUMENT | N CONFI DENCE
NOT TO REPRODUCE CR CCPY I T

r—
68 COF 109

AL

2 |

0T e CUBHENT B B EET> OF <TO]
1

| DESI GN_SHEETS>




MagSaf e DC Power Jack
CRI TI CAL
J6900 CRI TI CAL
78048-0573 F6905
_ 6AMP- 24V
o £ 7 _PP18' DCI N _FUSE a 1 2 =PP18V5 DCI N _OCONN 8 55
" ? LW DT
o vt 12061
o \
S R6928 6905
o o 0. 01U =PP3V42 G3H ONEW RE s D]
Oz ADveTER SENSE A 2 —
b
wiew 603 R6929 SMC BC ACOK VCC P osarenre
frants
7 2.0K . 5
51850656 ” = 2 MC BC ACOK % a7
= Wbl o a
E 5% . v usgo1
oW RE_PU i
R - MAX9940 g + C6908
SC70-5 3 —— 0. 1UF
25 (@ SYS ONEW RE 4 NT EXTS 1 R ———
2
o
G\D_NC = =
o] o
NC
—
1-Wre OverVol tage Protection
ADAPTER SENSE R
51650787
J6955
ASP-146700- 03
F- ST- SM
8 _=PP3V42 G3H HALL ook
3 4
1 I 2o ot
R6905 D6905 o ©
e16vs oo N oo 7 s eeran s eowizan e " "
55 = 1
° N e | 3.425V "G3Hot" Supply
Vow v H N s R6961
M- LF 1 Supply needs to guarantee 3.31V delivered to SMC VRef generator 0
805 7SMCLIDH L 2 9. S\C LID 36 37 44 A fr—
E M 4 o NOSTUFF
56 55 7 _BATT POS F | A PPVI N G3H P3V42G3H B ?090?1.5;
W ANEGW Do, 3 o NG—XNC i m ¢ P3V42G3H BOOST By
Vareesty, v Ve heests, v B DT TRE P
6990 \“;I - B”O - 6994
0 —— 022F == cmmon -
= U6990 o, 16995
o LT3470A s S3ur+ 200 0, 4440, 455HM pavar G Re .
oo g WS I LYY Y )2 S —— HALL EFFECT CONNECTOR
2 M N_LINE_W DTH=0. 5 D52LC- SM Vout = 3.425V
Bl AS] M N_NECK_W DTH=0. 25 mm
RITICAL 1 ° 5
NCx—Nc SwTeReIRE DOTTRE 250MA MAX QUTPUT
Fas = B
T B (Switcher linmt)
an BB 1 o995 R6995
- > 348K
16w
franes RITICAL
o
: 1 06999
PavazGan £B — 2
— o
<Rb 2
R6996 " e
200K
1%
wiew
Vel
o,
—
Vout = 1.25V * (1 + Ra / Rb) =
76950
6950 BATTERY CONNECTOR
M RT- TH
P1| oL
p2| o2 1 56 55 7 BATT POS F
3
P3| o2 7 Svs DETECT L
P4l O1— i VTS EATT SR
P5| o2 |_"._
P6| o8 — )
7 —— =SMBUS BATT SCL
E; (e 5 G- ST 3 A
Ty D6950 . . =R24 MLB SYNC_DATE=
P9| O RCLAVP2402B ~ R6950 0069138 1 gy
il <75 10K —_—
SHLD_PI | o 10 x3 % DC-1n & Battery Connectors
SHLD_PI N| o tL] s i =
) | - by
SHLD_PI N| o212 2 . 2 QID le | nc 051-7982 | D
SHLD_PI N| o-}13 [ § p )
L S C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
1 = THE | NFORMATI ON CONTAI NED HEREIN | S THE
518- 0359 PRCPRI ETARY PROPERTY OF APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 69 OF 109
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL I
oA mans RRRENT 'DES] %iffsﬁEEb OF <TOJAL|DESI GN_SHEETS>




5

I 6 I

SUPPLY /

BATTERY

Q7001
HAT1128R01
000 -
HA?ZIQBROI 8 CRITI CAL
_ £l PPVDCI N_G3H_PRE2 D4 3
o+ =PP18V5_G3H CHGR 7l s3
TR TI CAL 8 M N_LINE_WDTH=0. 6 MM [ Bl
3 " [5%3 - M N_NECK W DTH=0. 3 MM gf sl &
5
2 | |s2 03
D7010 s pdid TE
155418 R7098 1 — orfys |
o~ - =PP3Vv42_G3H_CHGR
SwrEE C7063 * 100K carl oo o RZ£§9
0. 1P —— o 4 CHGR_LOVCURRENT_GATE R 1 2
203 R7060" ) R7062 AR
R7001 57.6K T e 62K 402
1% 2 402 5%
N 62K 1/ 16W 1/ 16W.
R7010 CHGR SGATE. 1 2 }.E; — ijgp
5
CHGR_DCI' N 30. 1§<% 5% 56 41 _CHGR ANON L 2
6 —@ 1/ 16W 1/16W vcr\
MF-LF MF-LF
402 402 4 CHGR_LOWCURRENT _GATE
2
R7061 crer LoneurrenT_ReEB_| | G2 ~RI TI CAL
1.82K 2 Ur060
vaew TL331 —
fos SOT23-5
(cHeR AGN) il oo 57023 PLACEMENT_NOT=PLACE XW020 ON PAD OF R7020
C7010 * 5% PLACEMENT_NOT=PLACE XW7021 ON PAD OF R7020
0. 1UF —— 1/ 16W XWr020
e C7041 305" su oM T
2 2 56 8 =PP3V42 G3H CHGR e 1 2 1 2
202
CSI P_XWr020
R7011 * C7047 * 202-1 C7024 |1 - - 1%85%L
1UF 0.047UF —— R7021 M N_NEGK_W DTH=0. 3 WM
9.31K 10% 0% —— 92
1/ 16w v, E v [, 9 oM T 0, 5% M N_LINE_W DTH=0. 6 WM )
160 oo = 5% XW021 Y PPIEME S5 GLOR SW R, "UACHENTNOTE-PLAGE Cro27 AGROSS PIN 5 GF G020 AND PINS 1/2/3 OF Qro2i
402 VDD a6 F M 206121 ORI TI CAL
= 1 2 1 2 C7027
12 [VHS 1 1 1
1 SaT p A CHGR CSI N_XW021 + 5327@20 57022 C7023 0. 001UF C
3 =
_ CRI Tl CAL C7061 C7062 20% 10% S0V
9 =SMBUS CHGR SDA 10 1SDA 0. 1UF 0. 1UF 2| 2V e 2 Z5v SR 2| %oy
25V 25V o CASE- D2- SM CASE- D2- SM I
NCx— VREF 25 2| %5 v
CHER ACIN 3IACIN E GND CHGR SGND___ 56 CRI TI CAL =
BOOT| 25 CHGR BOOT 020
CHGR | COVP slicow % UGATE| 24 _CHGR UGATE 4 |E %7K0305DDB CRITI CAL TO SYSTEM
CHGR VOOVP d\Veoo VR PHASE| 22 _CHGR PHASE M AREGCW o110, 2 1 I,_ LFPAK- HE L /‘\J 2 =PPBUS G3H s
C7042 I CHGR_VNEG s [VNEG & e
0. 033UF ! © LGATE| 21 _CHGR LGATE C7925 1 T~
e CHGR cseP 18 |cscp 7 e ST o T LT R7008
o T CSON 17 |cson Z 5 ANDN 41 5 2o T j CRI TI CAL 0. 0L iz
02 1 CHOR AMON 202
R7045 fa) L7000 M N_LI NE_W DTH=0. 6 MV w
(g C7043 g B 15 | CHGR BMON 41 R Do, 55 oo
1% 1UF | ACOK| 14 | =CHGR ACK 37 1 I I L2 PPVBAT, G3H_CHGR_REG o 1 PPVBAT_G3H CHGR OUT 56
1 C7044 116w 4 z a o MU N WOT0 5 e -
L 0 o10F vtk [ 1]]_2 4 &5 e R e 3 b 4-7UH-9.5 3 A
—T— 0% 022 | = SN O DT=TRE o | HLP4040Z- SM CRITI CAL C7011
2 & Gmvear R g 10% o o o o C7028 e
- C7045 * ] S o *| o.o0o1tF .|' CrOO8 4
402 209 3 X5R
CHGR PI sov 603-1
s GND_CHGR SGND 0. 001F —1— Mo s Y = 2| G 2 i
10% . Boly. TANT
S, CHER P26 55 ML NE WOTH=O. 5 WM CASEDRE. SM =
wos M N REGCW DT, 2 1M —
oM T CRI TI CAL
i W 021 = PWM FREQ = 400 kHz
R7046" XWZ000 RIK0305DPB | MAX CURRENT = 7A
. M = oo LFPAK- HF o
PLACEMENT_NOT=PLACE XW/000 CLOSE TO U7000 2 59% (2?22 limted)
402
ss [_GND CHGR SGND R7031 B
(CHGR_CsopP) 1/\2/'\;\/2 76 CHGR CSO R P
5%
e R7047
0z 0
p 2 76 CHGR CSOR N
( CHGR_CsON) 5
176w
VELF
(CHGR_CSO_R_N) 402
AMON PULLDOWN LOG C
56 41 _CHGR AMON o
BATTERY CHARGE LI M Tl NG FETS
SSVENISFEAPE Dls  NGSTUEE s CHOR PIN26
sors6 R7075
K i amT
5% Q7050
1/ 16W. Q CHGR SG\
H V05" 1 2 D = e S| 71370P
%
2[G7 Sy XWZ052 PLACEMENT_NOT=PLACE XW052 CLOSE TO U7000 I T CAL
M ss PPVBAT G3H CHGRy QUT ) <
o BATT PCS F
RO L = 1 C7050 |* C7051 b I = 78
56 CHGR_PI N6 0. 01uF 0. 1UF e J_
ol — u" T 5=
070 |2 o5 05
SSMBN15FEAPE T <
sorses | KH 152 GND CHGR SGND 56 A
o G vD 1 1 W4 Lz} SYNC_ DATE=
. XW 054 = T
oy s
BGATE us
G7 Sk PLACEMENT_NOT=PLACE XW054 CLOSE TO U7000 ° PB Su ppl y/ Batt er
C’B Appl e I nc. 051- 7982 | D
S C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREIN | S THE
e PROPRI ETARY PROPERTY_ OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
TO MAI NTAI N THI' S DOCUMENT | N CONFI DENCE 70 OF 109

NOT TO REPRODUCE OR COPY |T

AL

0T e CUBHENT B B EET> OF <TO]
1

2 |

| DESI GN_SHEETS>




8 |

- COPY THI' S PAGE FROM K36 CSA. 76

5V &3/ 3. 3V S5 PONER SUPPLY

VouUT

(2 *

RA/ RB) + 2

<RA

VvOoUT

<RB>

TRr2R7 O RjRes o Rge9

(2~

NS

RC/ RD + 2

|
XVW 9 XV\TZ 4
, Place XW203 by Pinl OF L7260 203 %‘iﬁl\y %‘iﬁl\y %‘%El\y %%EI\EV SM 0 Pl ace XWr204 by Pin 2 of L7220 :
---------------- 2 1 5V_S3_VEB XW203 1 1 2 3V3S5_VEB R7270 2 5o o
PLACEMENT_NOT=PLACE XW/'203 BY PIN 1 OF L7260 PLACEMENT_NOT=PLACE XW'204 BY PIN 2 OF L7220
GND_5V3V3S5_BGND
XWZOS RQJTl NG NOTE: !
sM Pl ace XW205 by C7252.
2 ﬂ i - -
PLACEMENT _NOT=PLACE XW/205 BY C7252
=PPVI N_S3_5VS3
B o
""""""" T
ROUTI NG NOTE: '
XWr202 l
Pl ace XW202 by C7292. 0 .?&:272
............. SM Lo
PLACEMENT_NOT=PLACE XW202 BY C7292 1] 6031
PLAGEVENT NOTE<PLAGE C7230 AGROSS PINS 2/317 AND PINS 415 OF Q7220
.. =PPVI N_S3_5V/S3 B =PPVI N_S5_3V3S5
lEM request CRI Tl CAL CRI AL 5SVS3 3vash VRER 1 70 ¢ EM tequest
17 .|* c7280 C7281 i Sz CRI TI CAL
ji%lUF——ssUF I L C7282 = zo%, s 74 % C7241 C724
—T~ 20% g 39UF- 0] 0270HM 2 1= Yo,
2 2 i 2 3V 2000 1C7 o 5 9UF 0. 0270HM
M ELEC X5R 2 16V =1 ) P g
ELEG) 603- 1 S%Z\YSM 7 %9 0 — Yo N VREF %'g 0 M >2<5\|4
ok 2 E{)M 145K PSEL vm:ml 8 E3 ,1 BiA- sm
= §E{ N_LLNE |W RTHE ATONSEL 17 bvavass REGE ) i T
CRI Tl CAL M RERECRAW BHFES: 8 M CRI T CAL N_LIINE_W DTH=0. 6 MM : CRI TI CAL =
P60 — _2| | X oortee 5V_S3 VBST 22\vBsT1 U7200 DI-TRE |_3vass_vBsT 290
Si 6DN {—Di | M l\ll N VI\II\IlDETH D.TZ’:I\(/)I\'/I6 M 21 prvH 10 N_NpCIC DTl;\:/g.Sé MM N’INIE’\E WB¥¢8S — 5972700DT
PWRPK-[12128 —| — SV g DRVH N DRW N Sl ]
M NRERRVY BFEES: 8 MM ov 55 11 20 11 2vass (M N_LINE W DTH-0.6 MM L 1] POVERPAK- 63,7
— n - . 5v LL I | 2 . —_
PV FREQ = 300 KHZ L7260 - B DT=TROE =3 L1 & L2 M N_NECK_W D[F=0. 2 M M N_NECK_VE,DEEQ,2 WM s L7220 PVW FF 2EQ - 375 KHZ
4. 7Ur 13A- 15MCHM o1 DT=TRLE 5v S3 DRVL Yopv1 o DRVL2| 12 3V3S5 DRVL - 4. U+ 10A
I\/AX CLJRRENT = 1OA 1 (YYY)>2 M N LINE W DTH=0. 6 a M N_LI N§_W D[H=0. 6 MM | DI DT=TRUE |EM request 1Y YY L2 I\/AX CLJRREI\“ = 4A
PCVBLO4E4R7- SM MINNEGCW PTREE. 2 sy s var 24vor 4 veef? SY3S5V02VCR NO STUFF POMO063T- SM
: o 6 1R7295
_ CRI TI CAL 5V_S3 |VFB _ZVFBl = VFB2! 5 i h— CR' Tl CAL _
,=PP5V_S3 REG CRLTI_CAL i o =PP3V3_S5 REG |
OLTAGESS A 5vV_S3_ENTRIP | LeNTRIPL ENTRI P 3V3S5_ENTRI P TP
EM request CRI Tl CAL CRI TI CAL — SR 26DN 18 4 s EM request | CRI TI CAL MN L'gEW,BR:;é gsm.
- q voLk|[ 18 ne 252
Cr291 Cr292 PURPK- 12128 1 7 C725
1C7233 |t 90 |* 1pgue- 025 o |1 T50UF-" 025- O+ — o— T R7271 P 23 | R7272 s 1 150 0z 1 50
= % P01UF == 205 =Y = by R 75K ol 13 ! 73 75K T =% = 28
T, 88 CASE- B2- SM CASE- B2- SM 1% = 1% [; CASE B2-sm 2
2 e 2 &8 2 2 %%élﬁ\é’ LEt|\|3 THEM PAD ~5 . < %%ﬁlﬁ\é’ 2 s
2 — N 2
oM T I J_
s7 GND_5V3V3S5__SGND 1542 =
XV\Z,\%Ol
ble Qr221 RZOZO73 PLACEMENT_NOT=PLACE XW’201 BETVEEN PIN 15 AND PIN 25 OF U7200
'; SSMBN15FEAPE 63 36 7 _SMC PM G2 EN 1 \ 2 __5V3V3 REG EN P5V3V3_PGOOD
— SoT563 %/El/é’\é\/ _________________ ® L
402 ROUTI NG NOTE: !
e N Qr221 Place XW201 between Pin 15 and Pin 25 of U7200.
1 SSMBNLSFEAPE. oot oo o Tt m s
SOT563
=P3V3S5_EN L sfg
63 s umn=

SEPERATED MASTER PGOOD FOR BOTH 5V AND 3V3.

(j Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NFORMATI ON_CONTAI NED_HEREI N | S THE
PROPRIETARY PRCPERTY OF APPLE COMPUT ER INC
OSESSOR AGREES TO THE FOLLOW NG

| TONAINTAINTHSDGJJNENTINCO\IFI[EI\GE

5V/ 3. 3V SUPPLY

051-7982 | D
C. 0.0

72 OF 109

Il NOT TO REPRODUCE OR COPY | T
NV A frars EabRRENT %W£E5> OF <TO|

AL |

2 |

| DESI GN_SHEETS>



1. 5V/ 0. 75V( DDR3) POWER SUPPLY

VOUT = 0.75V * (1 + RA / RB)

<RB> NO STUFF
1 2 VI ET 1
22 <RA>
S MATE
2
26 8 _=PPVIT S3 DDR BUF R2%302K1 %gM
L “2 e
402
1340 JE~ETH a
i Fh
PLACEMENT_NOT=PLACE XW'304 BY C7300 4 4 685
XWr'304
1 582 1V5S3_VBELLT XW 1112 1V5S3 V5FILT 1 2 =PP5V_S3_1V5S30V75S0
MT s 7300 r7307 | 1 G7
;[i % ﬁﬁl\é\/ 2—‘[ N/ PLACEMENT_NOTE=PLACE XW'3Q1 BY L7320 | . - _ - _ - - . . .
425{i 1 gg? g "ROUTI NG NOTE: :
1V5S3 VTSNS = XV\Z,\;?O:L 'Place XW301 by L7320. I SNS 1V5 S3 P
.......... 1 @47 76
=PPOV75_S0_REG 1553 VDOOSNS L5y ISNS 1V5_S3 N C
L 1V5S3_VBST 1 2 ¢ . - =PPVI N S5_1V5530V/7530
o 0 Q S :l xl & @ o~ 7300 (4 5 CRI TI CALl 32 Jic734-g CAL Ji 7
' 0 o or-rre - 39UF 0 027 —39UF- 0. 0270HM 0 3
lﬁ?%% VDDQSET VITREF VLDOI N VTT V5FI LT VBST V5I N VDDQSNS VTTSNS %E}é‘/ & - CRI TI CAL —|—2\ i V N 1 V . %
$ Hiow p ' q Grseo b ALY ILH » 5
2 0 3.93.3- N L PLACENEELNOTE:PLACE C7333 ACROSS| Q7320 PWR AND Q7321 GND
0 2=DDRVTT_EN 10 P 1 3
| 11 Iss CRI TI CAL ) 13 | = 40U 13A-5. 6M O
» =DDRREG EN - Y L 201Vv5S3 ILL ! 1YY \L2 2 1 VOLTAGE=1. 5V =PP1V5_S3_REG .
o. 6 loaw Tﬁ%é 1i poster  PPIvE S ReGR[ 4]’ Y VTG ] RERERR IV BHED: 357 CRITI CAL —
s M N LILNE WDTH=L nm R7390 R7 50 C7343
_ M0 3F |1vss3 s DRVL, 1V5S3 |DRVL |M N-RECR-W DTH=0. 25 mms 2.2 EM request op) =L SHRE
PLACEMENT_NOT=PLACE XW'303 BY C7308 [g TS s 16_ cs e P Ol DT=TRUE msw PLACE NEXT TO L732 ‘;-; %%6_ C7342 |1 41 "‘g °é°v
3 AR .| e paeTo | ol 2| NC FP NG [eitess 1 oween = it 0% "= MAX CURRENT = 13A
A o v 1NE ol g )Ssomemmnc i MG PWW FREQ = 400 KHZ
__________ N — 3.3X3.3-GFN TASE-BZ-SM ) =
1 &07 1 &08 THRM PAD CS G\D G\D PG\D VITGND ,\Toz::F PLACE CLOSE TO L7320 CRI TI CAL
T )6<3 CERMA L )6<3 - CERM T EM request l
! . .8 ' T B
GND_1V5S3_SGND 1532] . DDRREG PGOCD .,
‘rRoUTiNG NOTE: T T 77 XYW 300 ! “routi ne NoTE: T
L PUT 6 VIAS LNDER THE THERWAL PAD, anr, BECE SRR sEeen
G\D 1V5S3 CSGND EI N !
XW302 5 fanire ™ 7
Pl ace XW302 by Q7321
pRe R S e RSt giss Rl UK U STATE | PMSLP_S4_L | PM SLP_S3_L|| PP1V5_S3 | PPOV75_SO
PLACEMENT_NOT=PLACE XW/302 BY Q7321
S0 | HI GH |  HGH | 1.5V | 0. 75V
S3 | HI GH |  Low | 1.5V | 0.0V
S5/ G3HOT | LOwW |  Low || 0.0V | 0.0V
A
s

1.5V/ 0. 75V DDR3 SUPPLY

CS Appl e I nc. 051- 7982 | D
o C.0.0

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NFORMATI ON_CONTAI NED_HEREI N | S THE
PROPRIETARY PRCPERTY OF APPLE COMPUT ER INC
OSESSOR AGREES TO THE FOLLOW NG

|ToNA|mAINTHSDOOJNENTINCO\1FIDENCE 73 OF 109

Il NOT TO REPROCDUCE OR COPY I T
"V AL mas EOMBRENT 'DES] WSEEED OF <TOJAL|DESI GN_SHEETS>

8 | 7 | 6 | 5 | 4 | 3 | 2 |




. =PP5V SO _CPU | WP w o =PPVIN S5_CPU | MVP ) PLACENENT_NOTE-PLACE C7419 ACROSS PINS 1/2/5/6 GF Q7400 AND PINS 3/4 CF G40l
CRI TI CAL CRI TI CAL
I a Cc7419
s 2 E;]PV\IS\Iﬁ éowlDlyvgs 0D QZFsefcl)CP .t g:glfﬁog N %7&1:17 1 ﬂ“ls *| 0.001UF
R7412 1 C7426 Vi TAEERsyY DTH=0- 2 M DPRSLPVR DPRSTP* PsI * OPERATI ON' MODE 1 20% To 29% p— Fj?\M/l FREQ = 300 KHzZ
10 1oy 1 gu‘é35 D 2 2 @Em T 2 Ry TanT oR 202
! f— oor=Te NIV !
I 0 1 1 R E— J 5 CSETEE S 7 “MAX CURRENT = 44A Dl
X5R 4 6
02 2| eos 0 1 0 i LOAD LINE SLOPE = -2.1 W/ A
w=PPVIN S5 _CPU | WP 3 2 PPVIN S5 | M/P6_ VI N 1- PHASE oo™ E S 1
NV R WOTTED 75 i CAL =
M NCNEGOW D10, 3 = CRI T cAlL 7400
R7420 1 0 1 1- PHASE DCM 0. 36UH- O°e 40A- 0. 000750HM PPV S0 CPU REG
10 e (1 MVP6_PHASEL) LYY Y 2 =PPVCORE_S0_CPU_
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§_=PP3VS S5 P3VSSSFET

3.3V S3 FET

R7912

10K %

Pavass En L

C7911
0. 033UF ——

R7910
47K

Pavass ss

CRI Tl CAL
Q7910

=pPava 3 FET

3.3V S3 FET
MOSFET FOCB38P
CHANNEL P-TYPE
ROS( N 48 nthm @. 5V
LoAD NG 0.182 A (EDP)

Q7903
ssekistv - Dls
o | 8
(5
4 I
T M-
1[G7 ST
o3 D —zrmoss o0
CRI TI CAL
930
3.3V SO FET Qo3
© =PP3V3_S0_FET
' T
R7932 C7931 -
100K 0. 033UF p— O]
>
C7930
R7930
47K 0. 01UF
s et . s s
Q7905
ssweksv D
woere | 8
K
[
S
o s o
= 37650778
CRI TI CAL
Q7940
5.0V RT SO FET TPCPB102
TV S —prover o et
P
R7942 ::
47K A~
esvorrso en L psvorso ss
Q7945 "
sswekistv D
oere | S
(=3
4 M
T
1[G7 s
o0 63 [y o0
37650778
= CRI TI CAL
Q7948
5.0V LT SO FET TPePBL0?
TV S —pront o rer
P
R7943 ::
47K A~

PSVOLTSO EN

R7944

PSVOLTSO 85

Q7947
ssekisF D
e |
Kh
L 1M

s
167 s

o4 03 [Ty e

3.3V SO FET

§_=PP5V_S3_MCPDDRFET

1.5V SO FET

(1.5V SO FET FOR DDR3 MEM MCP79 AND CPU)

§_=PP1V5 S3 P1V5SOFET

MOSFET FDCB06P
CHANNEL P-TYPE

ROS(ON) 26 MOHM @ 5V
LOADI NG 1.431 A (EDP)

5.0V RT SO FET

MOSFET TPCPB102
CHANNEL P-TYPE

ROS(ON) 13.5 MOHM @. 5V
LoAD NG 0.48 A (EDP)

5.0V LT SO FET

MOSFET TPCP8102
CHANNEL P-TYPE

ROS(ON) 13.5 MOHM @ 5V
LOADI NG 1.302 A (EDP)

c7902
0. 1UF f—
R7901 o
10K
‘ + e .
R7903' e Q7971—1
100K% SSGNISFEAPE
R7971 :[c
MCPDDR_EN L 1 47K
Q7971 - MePODR BN L pe

63 [TRIy—=MOPOOR EN

8

8

D
SSMBN15FEAPE '—
s | K

[

S

:|G

MCP79 DDRVTT FET

MCP79 DDR PAD LEAKAGE |'S HI GH ENCUGH THAT

NVI DI A RECOMVENDS UNPOVERI NG DURI NG SLEEP.

I'N CRDER TO SUPPORT UNPOVERI NG RAI L, HARDWARE
MUST GUARANTEE MEM CKE SI GNALS ARE LOW

BEFORE RAIL |'S TURNED COFF, AND REMAINS LOW

UNTI L AFTER RAIL TURNS BACK ON CR DI MV

WLL EXI T SELF- REFRESH PREMATURELY.

MEM_VTT_EN QUTPUT FROM MCP79 USED TO ENABLE CLAMP
ON VTT RAIL, WH CH PULLS ALL CKE SIGNALS

LOW THROUGH VTT TERM NATI ON RESI STORS.

R7975
=PPVIT_SO_VITCLAMP 2 9 1 VITCLAVP L
=PPSV. VITCLAMP.
975 | |2
1 SSMBNL5SFEAPE '—
R7976 e | KH
100K —
e 6% s
VITCLAMP EN
Qro75 1oL Cr976 -
sener | K 0. 001UF ——
H A
I
s[G7 S|
58 25 [Ty =0ORVIT EN

© ORI TICAL
Q7901
o ROMVE
— oFN
* . NgE
4 kS
ul ?"_OELVI 6 P1V5 SO KELVI N oD
'é Q
2 6
r NEHE 2
P1V5 SO SENSE D
=PP1V5_SO_FET s
1.5V SO FET
MOSFET Rore SenseFET
CHANNEL N TYPE
ROS( ON) 6.3 nOHM @. 5V VGS
LOADI NG 5A (EDP)

90mA max | oad @0.9V
81mW max power

CKT FROM T18
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CHECK | F LVDS_| G_PANEL_PWR GLI TCHES ON PONER UP

18 LVDS | G PAI PWR

‘R9014
1K
5%
Loy
2d02
CRI TI CAL
U9000
= FPE1009
MFET- 2X2

s =PP3V3 S5 LCD

PP3V3_LCDVDD_SW

LCD CONNECTOR
LVDS CONNECTCOR: 518S0650

FOUR GROUNDI NG VI AS SHOULD BE DI STRI BUTED
ALONG THE GROUND SHAPE a?}_I'A‘I'TOBAElJND THE CONNECTOR]

C9015 o

2

J9000
20474- 030E- 11
3Fl- RT- SM

=

VOLTAGE=3. 3V
M N_LI NE_W DTH=0. 30 MM

M N_NECK_W DTH=0. 20 MV

L9004 i 16
FERR- 120- OHV 1. 5A 25
1 2 7 PP3V3_LCDVDD_SW F ) EDS
0402- LF L9008 RTCA M N_NECR_W DTF=0. 20 WM VOLTAGE=3.3V M N_LI NE_W DTH=0. 30 MV 4 5
120- OHMV 0. 3A- EM EIDS
(YY) L 7 PP3V3 SO LCD F 90
0402- LF ML NS RTRER T B, 20 i S 7215 7 _LVDS 1G A DATA N<O> - 15
7218 7 _LVDS 1 G A DATA P<0> - 8| o
-
+ _=PP3V3 SO |CD (LVDS DOC POVER) 2o
7218 7 LVDS 1 G A DATA N<1> - 19 J
-
1 *R9009 7218 7 _LVDS | G A DATA P<1> - EE1 DS
1R090?<08 EA 7218 7 _LVDS 1 G A DATA N<2> - 12 o L \/F
5% § ?//nlsw 72 18 7 _LVDS | G A DATA P<2> - 13| o
ifew MELF 727 LVDS IG A CLK F N - 45
402 2 g
2 727 LVDS IGA QLK F P - 19 5
1a 7 _LVDS 1 G DDC LK R CAL 19 5
18 7 _LVDS | G DDC DATA L9080 NC. 75
90- G 2000
ANC2012-5M 68 47 7 PPVOUT SO LCDBKLT 18 o
~ 1
e LS 10 A G B ) Iii%ﬂfmu e 70 39000 1 Lo | LED BKLT I/F
1000PF NC o
- ggf(/ 68 7 _LED RETURN 6 21 o
7218 _LVDS IGA QK P 3 Y Y L2 2 §9$ CERM g ; _LED RETURN 5 22 5
s 7 _LED RETURN 4 23 J
= 68 7 _LED RETURN 3 24 o
68 7 _LED RETURN 2 25| o
L9050 68 7 _LED RETURN 1 26| o
g _=PP5V_S3 CAMERA 2 Y Y Lt . 7 PP5V_S3 CAMERA F 27| o
WL W BP0, 5 WL RE W DTHe0. 5 28
M R NEGKCW DTH-0. 25. 1 FERR- 120- OHM 1. 5A M R NEGKCW DTH-0. 25. 1 o
ey P VoL TAGE=: 29
C9016 ! 0o
30)
0. 1uF o| CAMERA I/F
20%
1oV L
: 33
202 L
E—
CRITI CAL
L9060 CANVERA
90- v
73 20 OO} USB_CAMERA P 3 4 73 7 USB CAVERA CONN P
73 20 (OO} USB_CAMERA N 2 1 73 7 USB CAVERA CONN N

PLACEMENT_NOTE=PLACE CLOSE TO J9000.

W4 M
T

SYNC DATE=

LVDS CONNECTOR

(j Appl e I nc.
®

051-7982 | D
C. 0.0

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NFORMATI ON_CONTAI NED_HEREI N | S THE

PROPRI ETARY PROPERTY_OF APPLE COMPUTER, | NC.

THE POSESSOR AGREES TO THE FOLLON NG
TO MAINTAIN TH 'S DOCUMENT | N CONFI DENCE
NOT TO REPRODUCE OR COPY |T

e —
90 CF 109

AL

2 |

0T e CUBHENT B B EET> OF <TO]
1

| DESI GN_SHEETS>




18 _=MCP HDM _TXC P — DP M P<3> 67 72
18 _=MOP_HDM_TXC N — P M e i
18 _=MCP_HOM _TXD_P<0> DP_M._P<2> IWERSETW s 2
18 _=MCP HOM TXD N<O> — DP M N2> INESSETE 67 72
18 _=MCP_HOM _TXD P<1> P M._P<i> WERSTT 67 72
18 _=MCP_HOM _TXD N<1> DP M. Nel> IWERSETTW e 2
18 _=MCP_HOM _TXD P<2> DP M._P<0> WERETE e 7
18 _=MCP_HOM _TXD N<2> DP_M._N<O> INESSETE 61 72

AKE_BASE-TRUE

67
TRE_BASE TR |
66

VAKE_BASE-TRUE

VAKE_BASE-TRUE

DP_AUX_CH C_N

@ 67 72
R9300 C9300
. DP_I G_DDC_DATA L 33 ?‘Illuf 72 DP_AUX_CH_SW N =
5% Al
oo 103
o isv
et
Display Port Interoperability spec says that sources o 402 DP AUX CH C P
or sinks which do both DP and DVI nust depend on the - - —— @57 72
external adapter for pull ups on DDC lines (since DP
AUX CH has 100K pul | up/down on the M.B)
RO301 i
DP_I G_DDC_CLK 33 Y| 2 DP_AUX_CH_SWP
et AN =
o 11
1/ 16W 10%
M- LR 16V
oz xsR
b
Jo ok C
0| @300 @300 |2
SSMBN15FEAPE SSMBN15FEAPE
> | Sorses somsss | K
— =
o "
nERaEE :[6¥ s}
DP_I| G_AUX_CH P
72 IBE
DP_I G_AUX_CH N
72 IBE
=PP5V_S0_DP_AUX_MJX —_—
*R9302
100K
R9306" g Tiow
1K % , oz
e
vatw
ey
Wk,
DDC_CA_DET_LS5V_L
DP_CA_DET =
DP_I G_CA_DET -

W4 M SYNG. DATES
DI SPLAYPORT SUPPORT

d} Appl e I nc. 051- 7982 | D
@

C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:

THE | NFORMATI ON_CONTAI NED_HEREI N | S THE
PROPRI ETARY PROPERTY_OF APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLON NG

TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 93 OF 109
NOT TO REPRODUCE CR COPY | T

L ans EGAMBERENT 'DES] ‘éﬁfstIEEb OF <TOJAL|DESI GN_SHEETS>
I 7 I 6 I 5 I 4 I 3 I 2 I 1




)
POR IS PLASTIC M NI DP CONNECTOR BUT METAL PART' S SCHEMATI C AND CAD SUMBOLS
Port Power Swi tch
op_ESD op_ESD
- T T DI
D9410 D9410
u9480 L9400 RCLAMPO524P RCLAMPO524P
TPS20518B FERR- 120- OHM 3A SLP2510P8 SLP2510P8
sor23
& _=PP3V3 S5 DP PORT PWR 5 IN ouTl L PP3V3 SO DPILIM = ! Y L: PP3V3 SO DPPWR
M N_LI NE_W DTH=0, 38 M oecd M N_LI NE_W DTH=0. 38 M
62 36 32 21 7 [T TASESL 4 len oot TP OPPVR oC L Vot sy LR et el 4lo 19: Jlo 19
G\D - I 3INC NCJ10 I sNC NCv_L
B b
s g 8
C9480 ! ' Co481 l l
2200 —— —L— 4 7r = =
20% =T T 20% - -
XSR-CERM 1 7 2 XSR CERM p—
R9420"
100K %
RTICAL
40
M NI DSPLYPRT- K83
PRI THSM FL9400
12-G 100vA C
/ \ wes
BoT ROW ToP ROW e Loy col b > T%lggw, . DP_M_C P< 9410 e DP_M_P<0>
> <
[ e s | ey UA S L —zmuceo | ame
HOT_PLUG DETECT GNDO _— 0. 1uF
FL9403 OHOT_PLUG. FL9401 N
12-Gm 100 “LOCONFIGL  M._LANEOP O 12 G 1000 . > 72Dt C e R H e amee
" PR °1-0 CONFI G2 M._LANEON O—= i ™ 0. 1uF
0P M_P<3 0414 s ||z 2 0pm cpes f A A h 8 7 T 1 72 DP_M._C_P<1> 9412 sl opwmopas
e m y 0. 1uF I I 10%72 v R >m7 — | 72 DP_M._CONN_P<3> 10 oiDLANEsp S il 721 DP M. DONN 1> — 0. 1uF ” . Am o
72 66 0P M_Nk3> 9415 s |2 72 P M C e3> 2 Y'Y Y L2 72 | oo idetne] neg> 12 _OM:LANEgN M. L LR 11 72| 0P Mo ks 2 (Y Y Y L2 | FL9402 | 72 DP M.C Nel> 9413 ]z 0P M Nei> o6 72
o= I ot M._LANEING -y I <
0. 1uF ul Sao anols | Tomzioasu 0. 1uF
72 ooEI— AR GLCE 210 AUX_CHP M._LANE2P O—-= I -y UAA T 72 PM_CPez @416 —| e e
1] o AUX_OHN ML_LANEZN O | — 0. 1uF
2 oo RSP A B € =] Sop PR RETURN 0122 72 DP_M._CONN_N<2> 2 (Y Y Y Lz 72 DP M. C Ne2> 9417 1 I I - VY S amee
op_ESD 0. 1uF
o7 s _=PP3V3_SO_DPCOW
CRI Tl CAL \ SHI ELD PI NS ]
R9443" . 09411 2 |z
100K RO442 . ROLAVPOS 24P 514- 0691
e 100K R9421 sLP2s10P8 —
M LF 1/ 16w 100K %
o5 (OOT)—DB CA DT ’ L 4o 19
B sNC NCzo DP_ESD
@440 /1 = ) oP_ESD CRITICAL
2N7002DW X- G 6 —_ _ D9411
o 509 rg: o) worrio | g = RITICAL ROLAVPOS24P
D9400 arsiors
1 : RCLAMPO504F
Q@440 /B —
aNT002oN X - . 40 1o B
SoT- 263 E G/ DP_CA DET Q e z ANC NCL
) rul W E—
DP to DVI/HDM [a]
4 1 N s
R9422 Cabl e Adapt er D 6
h Drain to Gate | eakage of <500nA and Gate to Source resistance pf >5Mohm Js:\:‘ (OM has 100k
@440 must have Drain to Gate 9 1o pull-up to DP_PWR DDA 1
r
o7 s _=PP3V3_SO_DPCOW
‘ =
R9445 .
10K R9444
" 10K
i wiow
i
o6 (T2 2
. MCP79 requires pul |
Roa4a6 down HPD i nput wi th @441 /B
100K anroozow o oy
”‘:x 100K if DP_HPD is used SOT- 363 G/ DP HPD L
o - »
@441 /B
| o1 A
o ses I-St:: ls): oo ) 7 VB SYNC_DATE=
e
4 | e sree mst pun Di spl ayPort Connect or
Ro423 down HPD i nput wi th p y
" greater than or equal 051-7982 | D
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CRITICAL PLACEMENT_NOTE=PLACE NEAR L9710
R9700
CRITI CAL
0. 020 M N_LINE W DTH-0. 5 My L9710 CRI TI CAL
M N_NECK_W DTH=0. 38 MM D9710
Qe VOLTAGE=9Y 10UH 2. 1A ol
PPBUS S0 L CORKLT 805~ PLACEVENT_NOTE=PLACE CLOSE TO L9710 PPVI N BKL . R PPVOUT SO LCDBKLT SW NE PLACENENT_NOTE-PLACE C9717 CLOSE TO DI710 PIN 2 & XV6701 PPVOUT SO LCDBKLT e
° = ’ M N LT NE_W DTFEO. 5 WM LT NETUE M N LT NE_W DTFEO. 5 MM
4 1 co713 CRITI CAL L _11peo208711-5M M N_NECK_W DTH-0. 38 W CRI TI CAL TICAL M NNEGCW DTH 0. 24"
0. 1 PLACEMENT_NOTE=PLACE CLOSE TO L9710 C9710 * 1R97 0 é%é%f%:mus RBL6OM 40 1 C9715 1 C9716 19717
B OUF 0 =TRUE ——a70F ——220p —1000PF MT
Z n 1o% Viow f = 600kHz T IS T
\ LCDBKLT P o2 PLACEMENT_NOTES: fow 2 Ve LF 2 oW cer 2 on 2 oo XV\95301
747 OTHLSNS LCOBKILT P | = o0 Lo T oD 1206 1206 03 R ,
D 53
D KLT PGND 65 LCDBKLT VI N 2 D LA T aD
76 47 @% (C9710-Co71T) M N_NECK_W DTH=0. 4 MM
M N_LINE_ W DTH=0. 3 MM o L
MINCNEGCWOTHEG. 2 W - WE: 09711 AND C9717 NOT | N REF SCHEMATI C. =
1 C9711 PP2V5_SO_LCDBKLT 20 | vbC1 swal 4
N Y M N_LINE_W DTH=0. 3 MM 3
) M NNECKW DTH-0. 2 M sve|
25V, VOLTAGE=2. 5V
= xR SO_LCDBKLT 23 | vDc2 VouT| 24 NOSTUFF NOSTUFF PLACEMENT_NOTES:
1 QY rore-ruace auese To waron v ©GE _PPSVS S0 Lonmid , NosTur , NosLer )
—= 1000PF A BT 2 1 1 1 (575 PLACE NEAR L9700
—_— 5% 1 100PF 100PF 100PF
S & 1 9701 CRITI CAL R9715 - p— ™
g5 FM ) w9700 M 2 3, 2 3, 2 v (C9721- C9726)
MC34845 OVP = Vovp * (1 + Ra/Rb) 160 O CSTURE 40z 40z
franits NOST
LLP = 9
VOV = 6.9V +1- 0.35v -, coraa | | . | e
ovP CDBl ovp PF —— F—— —
22 | CDBKLT 100PF —— 100PF —— 100PF ——
o - i - o] e
o0 10 [rEy—LVDS | G BKL_PWM LVDg | G BKL_PW4R 16 | pym s =) =) e
[3¢ | waxe cHL[ 7 __BKL MC CHL ‘A2 LED RETURN 1 am- s
M N LINE_ W DTH=0. 5 _mm RO718 M N LI NE_W DTH=0. 5 _mm
M N_NECK_W DTH=0. 20 nm 1% M N_NECK_W DTH=0. 20 nm
L ) 1/ 16W 10. 2
5 |en ol 8 _BKL MC O franiy 3 : LED RETURN 2 am s
M N LINE W DTH=0. 5_mm 402 R9719 M N LINE W DTH=0. 5_mm
M N_NECK_W DTH=0. 20 nm 1/1102w 10.2 M N_NECK_W DTH=0. 20 nm
LCDBKLT_COVP 17 | cow o8l BKL M CHB vanty ‘A 2___LED RETURN 3 am’ s
M N_LI NE_W DTH=0. 2 MM M N LI NE W DTH=0. 5_mm RO720 402 M N_LINE_W DTH=0. 5_mm
RO726 LLINE R T S 1% M NNEGKW DTH-0. 20" mm
LCDBKLT | SET 15 |1 seT el Y 10. 2 1/ 16w
. M N_LI NE_W DTH=0. 2 WM CHal 10 BKL MC CH4 ‘A2 LLE LED RETURN 4 am s
ow HHE ™ N LI NE W DTHEO. 5 9721 w2 ™ N_LTNE W DTH-0. 5
wie  C9705 |, N M N_NEGK_W DTH=0. 20 mm S 0.3 M N_NEGK_W DTH=0. 20 mm
N R9710 oHs| 11 BKL MC CHS NELLE R LED RETURN 5 am- e
R g— 7. 68K M N LI NE W DTH=0. 5 m 02 RO722 M NLINE WDIH=0. 5 m
CERMA02 - = 1% M N_NECK_W DTH=0. 20 mm S 0.3 M N_NECK_W DTH=0. 20 mm
2 iiow sl 12 BKL MC CHe franiy ‘X 2 LED RETURN 6 am s
242 M N-RECkW BTHES: 30 o 1% M NRESRW BTHEG: 30 m
LCDBKLT cOw R} <Riset> M RREGBTEED. 20 ™ it o
o
1 FAIL| 24 LCDBKLT FAIL
R9705 1
gl% C9706 * 2 g8 RO702* R716
S56PF —— § § THRM
fresi o — PAD NOSTUFF 5% 115w oM T
M 50V oF
2402 e BEIEIE R e s XV@700
QRN i W, : o
G\D_LCDBKLT_SGND <Ro> L 2
o M N LI NE W DTH=0. 6 WM
| SET = 153mA / <Riset> MNNEK W DTH=0. 24 M1
—
PLACEMENT_NOT=PLACE XW9700 FAR FROM THE NO SY PINS 3 AND 4
13.3 Inch Panel (9 LEDs per string)
TARGET: | SET = 20MA, owP = 35V
ACTUAL: | SET = 19. 9MA, oW = 35,2V
WVEWRI Lo TYNC DATES
P
LCD Backl i ght Driver (MC34845)
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F9800
2a-32v.

KT FUSED

ORI TI CAL
Q806

FDCB38APZ_SBIVE001
SSOT6- HE

PPBUS SO LCDBKLT FET

60 10 [TN)— s loBe av

Q807
SSVBNLSFEAPE

25 [Ty Ber o pory

PPEUS S0 LCDBKLT (g DIV

R9809

1470

LVDS |G BKL_ON

LVDS | G BKL_PW

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

18 69

18 68

MOSFET FDCB38APZ
CHANNEL P-TYPE

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

ggBTNﬁEEQ4Mﬂ
T

LCD Backl i ght
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8

4

FSB (Front-Side Bus) Constraints

PHYSI CAL_RULE_SET LAYER ARFONEYTE [ M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
FsB_505 . =50_Crv SE =50_CHv SE =50_CHv SE =STANDARD =STANDARD
FSB_DSTB_50S . =50_CHv SE =50_CHv SE =1:1 DI FFPAIR =1:1 D FFPAIR

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W GHT
FSB_DATA . =2x_DIELECTRI C 2 FSB_DATA Top, BOTTOM =ax_DIELECTRI C 2
FsB_DSTE . =3x_DIELECTRI C 2 FsB_DsT8 Top, BOTTOM =5%_DI ELECTRI C 2
FSB_ADDR . =STANDARD 2 FSB_ADDR Top, BOTTOM ~3x_DIELECTRI C 2
FSB_ADSTE. . =2x_DIELECTRI C 2 FSB_ADSTE. Top, BOTTOM —ax_DIELECTRI C 2

FsB_1x . =STANDARD 2 FsB_1x Top, BOTTOM ~3x_DIELECTRI C 2

Al 4x/2x/1x FSB signals with inpedance requirenents are 50-ohm singl e-ended

FSB 4X signal's / groups shown in signal table on right

Signals within each 4x group should be natched within 5 ps of strobe

DSTB# conpl enentary pairs should be matched within 1 ps of each other, all DSTB#s
Spacing is 2x dielectric between DATA#, DINv# signals, with 3x dielectric spacing

DSTB# conpl enentary pairs are spaced nornally and are NOT routed as differential

FSB 2X signal's / groups shown in signal table on right

matched to +/- 300 ps.
to the DSTBis.

pairs

Signals within each 2x group should be matched within 20 ps. ADTSB#s should be matched +/ - 300 ps

Spacing is 1x dielectric between ADDR#, REQ# signals, with 2x dielectric spacing

FSB 1X signal's shown in signal table on right

Signals within each 1x group should be matched to CPU clock, +0/-1000 mils.

Design Quide recommends each strobe/signal group is routed on the same |ayer

Intel Design Quide recommends FSB signals be routed only on internal |ayers
NOTE: Intel Design Quide allows closer spacing if signal Iengths can be shortened

SOURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2
SOURCE: Santa Rosa Platform DG Rev 1.5 (#22294), Sections 4.2 & 4.3

CPU Si gnal Constraints

to ADSTBH.

PHYS! CAL_RULE_SET LAYER AKFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | Di FFPAI R NECK GAP
o s0s . “so_cse —so_cse “so_cse —so_cse ~sTANOARD ~sTANOARD
cpu 27Pas . —27pe_amse —27ps_amse —27pa_amse 27pa_or e 7ML 7ML

NOTE: 7 mil gap is for VCCSense pair, which Intel says to route with 7 ml spacin

g wi thout specifying a

target inpedance.

Most CPU signal's with inpedance requirenents are 55-ohm singl e-ended

Some signals require 27.4-ohm singl e-ended i npedance

SOURCE: MCP79 I nterface DG (DG 03328-001_v01), Section 2.2
SOURCE: Santa Rosa Platform DG Rev 0.9 (#20517), Sections 4.4 & 5.8.2.4

MCP FSB COWP Si gnal Constraints

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl Gr SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
cPu_AGTL . =STANDARD . cPu_AGTL Top, BOTTOM =2x_DIELECTRI C r
UM L . eML ?
cPu_caw . 25 ML 2
cPU_GTLREF . 25 ML 2 SR DG recommends at |east 25 mils, >50 mils preferred
Ul . =2:1_sPAC NG 2
©PU_vecsEnsE . 25 ML 2

SOURCE: MOP79 Interface DG (DG 03328-001_v01), Section 2.2.4

FSB O ock Constraints

PHYSI CAL_RULE_SET LAYER AKFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | Di FFPAI R NECK GAP
\or_sos . —so_cse —so_cse —so_cse ~sTANOARD ~sTANOARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VI GHT
\o_FsB_caw . amL -

PHYSI CAL_RULE_SET LAYER AKFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
QLK FsB_1000 . w00 e “100_a DI FF “100_a DI FF “100_a DI FF -100_am 0l FF -100_amDi FF
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VI GHT SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VI GHT
akrss . « ol ELECTR C - akFse Top, BOTTOM —ax_oiELeCTR C -

SOURCE: MCOP79 Interface DG (DG 03328-001_v01), Section 2.2.5

FSB 2X

G oups.

FSB 4X Si gnal

Signals

FSB 1X Signals

CPU / FSB Net Properties
e

ELECTRY GaL_OoNSTRAI NT_SET Prvsi sacinG
D [ESB.DATA_GROPO. ESE, ESB_DAT/ FSB D L<15.. 0>
E [ESB.DATA_GROP). ESE, ESB_DAT/ FSB DI NV_L<0>
D ESB_OSTE0. ESB_DSIE, ESB_DSTE. FSB DSTB L P<0>
: ESB_OSTE0. ESB_DSIE, ESB_DSTE. FSB _DSTB_L_N<0>
D ESE_DATA_GROP] ESE, ESB_DAT/ FSB D L<31. . 16>
: ESE_DATA GROP] ESE, ESB_DAT/ FSB DI NV _L<1>
D ESB_DSIE) ESB_DSIE, ESB_DSTE. FSB DSTB L _P<1>
E ESB_DSTE) ESB_DSIE, ESB_DSTE. FSB DSTB L _N<1>
D [ESB,_DATA_GROLP: ESE, ESB_DAT/ FSB D L<47. . 32>

ESB,_DATA_GROLP: ESE, ESB_DAT/ FSB DI NV _L<2>
D ESB_OSTE: ESB_DSTE, ESB_DSTR FSB DSTB L _N<2>
D [ESE,_DATA_GROLP: ESE, ESB_DAT/ FSB D L<6: 48>
: [ESB,DATA_GROLP: ESE, ESB_DAT/ FSB DI NV _L<3>
D ESB_OSTES ESB_DSTE, ESB_DSIE. FSB DSTB L_P<3>
D ESB_DSTES ESB_DSIE, ESB_DSIE. FSB DSTB L _N<3>
E ESBADDR_GROPO. ESE, ESE_ACOR. FSB A L<16.. 3>
D ESBADOR_GROPO. ESE, ESE_ACOR. FSB REQ L<4. . 0>
D ESB_ACSTE0. ESE, ESB_ADSTE. FSB _ADSTB L<0>
D ESE_ADCR_CEOLPL ESB, ESB_ACCR. FSB A L<3! 17>
: ESB_ADSIE] ESE, ESB_ADSTE. FSB_ADSTB L<1>
D ESB1 ESE, ESBL FSB ADS L
: ESB_BRECO L ESE, ESBL FSB BREQD L
D ESB_BREQI | ESE, ESBL FSB BREQL L

ESBL ESE, ESBL FSB BNR L
: ESBL ESE, ESBL FSB _DBSY L
D ESBL ESE, ESBL FSB_DEFER L
E ESBL ESE, ESBL FSB_DRDY L
e e s ESB HT L
o= e s ESB HTML
D ESBL ESE, ESBL FSB LOCK L
D ESB_CPUBST | ESB, EsBl FSB_CPURST L
D ESBL ESE, ESBL FSB RS L<2.. 0>
o= e s ESB TROY L
D ceu OC. co CPUAGT CPU_A20M L
D CP1_BSEL cpl CPU_AGTL CPY _BSEL<: 0>
D CPlEERR cp ceLLaM | CPU_FERR L
l: ceu AC. cp CPULAGT CPU_| GNNE L
D CRUINTL cp CPULAGH CPUINIT L
D cpl NCR cpL CPU_AGTL CPU | NTR
D cpL NCR cpl CPULAGH CPU_NM.
D CPU_PROCICT | cp CPULAGH CPU_PROCHOT L
D CPU_PVRED. cp CPULAGH CPU_PWRGD
D o= e co CPUAGT CPU SM_ L
D el G cp CPULAGH CPU_STPCLK L
D DA THRATRI P | cpL cPuaM L PM THRMIRI P L
E ESBCPUSIP | cpL CRUAGH FSB_CPUSLP L
D CPU_ERCIN SB. cpL CPU_AGTL CPU DPSLP L
: CPU_OPRSTD | cpL CPU_AGTL CPU_DPRSTP_L_
D posm NG coL CPUAGT FSB_DPVR L
l: ACR_CPU COnp. AP MCP_ESE_COP. MCP_BCLK VM._COMP_VDD
D ACR_CPU_Conp. ACE. MCP_ESE_COP. MCP_BCLK VM._COMP_GND
D MCR_CPU_CONP. AP, MCP_ESE_COP. MCP_CPU QONVP_VCOC
D ACR_CPU_Conp. AP MCP_ESE_COP. MCP_CPU_COVP_GND
D ESB_CLK_CPL LK SR 1000 LK _ESB FSB QLK CPU P
D ESE_CLK_CPL LK SR 1000 LK _ESB FSB CLK CPU N
E ESE.CLK TP CLK_ESE 100D CLK_ESE. FSB CLK | TP P
D ESE.CLK TP CLK_ESE 100D CLK_ESE. FSB CLK I TP_N
D ESE_CLK NP CLK_ESE 100D CLK_ESE. FSB QLK MCP P
D ESE_CLK_ICP. LK SR 1000 CLK_ESB FSB CLK MCP N
D CRULERR ) cpl CPU_IERR L
D BA_DPRS| PYR. cpL CPU_AGTL PM _DPRSLPVR
D (See above) Bl CPULAGH 1 MP_DPRSLPVR
D CPU_GII REE. Bl CPU_CII BEE CPU _GTLREF
: CPU_COp. cel CRU_CONp. CPU_COVP<3>
D CRU_CONp. CPlL 2704 CPU_COp. CPU_COVP<2>
D CRLLCOp. Bl CRLLCOP. CPU_COVP<1>
D CPU_COp. ceu 4 CPU_Cop. CPU_COVP<0>
[O—=m o cauze xop ol
D 0P_T00. cpL CRULTR. XDP_TDO
D 0P _TNE. cpL CRULTR. XDP_TNS
D 0 _TCK. cpL CRULTR. XDP_TCK

0P _TRST_| cpL CRULTR. XDP_TRST L
= g - . Frrera
D e sev) coL couLTe XDP_BPM L<5>
D (ESB_CPURST_1) cpL CRULTR. XDP_CPURST L
D cp ceLLaM | CPU VI D<6. . 0>
D oL cPuaM L 1 MWP6 VI D<6. . 0>
D el NSE el " ceu NSE CPU_VOCSENSE P
D cou NSE el " ceu NSE CPU_VOCSENSE N
: (CPU_VOCSENSE) ceu 4 el NSE 1 MWP6_VSEN P
D (CPU_VOCSENSE) ceu 4 el NSE 1 MWP6_VSEN N

10 14
10 14
10 14

10 14

10 14

10 14

10 14

10 14

10 14
10 14
10 14

10 14

10 14

10 14

10 14

10 14

10 14
10 14

10 14

10 14

10 14

10 14

10 14

10 14
10 14
10 14
10 14
10 14
10 14
10 14
10 14
1013
10 14

10 14

10 13
10 13
10 13
10 13
10 13
10 13

10 13

11 59

11 59

11 59
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Menory Bus Constraints

Menory Bus Spaci ng Group Assignments

PHYSI CAL_RULE_SET LAYER ARFONEYTE [ M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
NEM 405 . =a0_crv sE =a0_crv SE =a0_crv SE =STANDARD =STANDARD
NEM 40 VDD . =a0_crv sE =a0_crv sE =STANDARD =STANDARD
NEM 70D . =70_0HvDI FF =70_0Hv DI FF =70_04v DI FF =70_oHvDI FF =70_oHvDI FF
MEM_70D_VOD . =70 oo =70_04vDI FF =70_0Hv DI FF =70_0HvDI FF =70_oHvLDI FF =70_oHvLDI FF
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHr
NEM CLK2VEM . =a:1_sPAC NG 2
MEM CTRL2CTRL . =2:1_sPAC NG 2
NEM CTRLZVEM . =2.5:1_sPACI NG ?
MEM CMD2OND . =1.5:1_sPACI NG ?
NEM CMDZVEM . =3:1_sPAC NG 2
NEM DATAZDATA . =1.5:1_sPACiNG. ?
NEM DATAZVEM . =3:1_sPAC NG 2
NEM_ DQSZVEM . =3:1_SPAC NG 2
MEM 20THER . 25 ML 2

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

NEM CLKZVEM

e ak e ak . e an e ak . JrvpR—
e ak e crre . - e an - . p—
e ak e an . - e an e an . p—
e eas ot . J— e an easoara . p—
e ak . . — e an e oo . p—

NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET

NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2

AREA_TYPE | SPACI NG RULE_SET

NEM CTRLZVEM

. NEM DATAZVEM

Ve crre e . Ve oara e
e crre e crre . [pe——— e oaTA i . —
e e e . [ipe—p— Ve oara e . —
i e oaTA . [ipe—p— Ve oarA Ve oara . oo
Ve crre e ocs . —— Ve oara e ocs . oo

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

NEM DQS2VEM

. e ak . e ax . . e zonven
e oo e crre . — e crre . . —
e oo e o . p— e an . . —
e oo easoara . p— e AT . . —
e oo e oo . p— e oo . . —

DDR2:

DQ signal s shoul d be matched within 20 ps of associated DS pair

DGS intra-pair matching should be within 1 ps, no inter-pair matching requirement
Al DGS pairs should be matched within 100 ps of cl ocks.

CLK intra-pair matching should be within 1 ps, inter-pair matching should be with

A/BA/cd signals shoul d be matched within 75 ps, no CLK matching requirement

Al nmenory signals maxinmumlength is 1.005 ps. CLK mininumlength is 594 ps (lengths include substrate)

DQ A/ BA/cnd signal spacing is 3x dielectric, DQS/CLK is 4x dielectric,

DDR3:

DQ signal s shoul d be matched within 5 ps of associated DS pair

DS intra-pair matching should be within 1 ps, inter-pair matching shoul w be withi
No DGS to clock matching requirement

CLK intra-pair matching should be within 1 ps, inter-pair matching should be with
A/ BA/cd signal s shoul d be matched within 5 ps of CLK pairs

Al nmenory signals maxinmumlength is 1.005 ps. CLK mininumlength is 594 ps (lengths include substrate)

DQ A/ BA/cnd signal spacing is 3x dielectric, DQS/CLK is 4x dielectric,

SOURCE: MCP79 I nterface DG (DG 03328-001_vOD), Section 2.3
SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112), Section 6.2

MCP MEM COWP Si gnal Constraints

Need to support MEM *-style wildcards!

in 140 ps

in 180 ps

in2ops

SOURCE: MCOP79 Interface DG (DG 03328-001_vOD), Section 2.3.4

PHYSI CAL_RULE_SET LAYER AKFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | Di FFPAI R NECK GAP
NPV Conp . v 7ML 7ML —sTaDAD ~sTANOARD ~sTANARD

SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VI GHT
NP VM Conp . amL »

NET_TVPE
ELECTR CAL_CONSTRAI NT_SET PHYS! CAL sPACi NG

O —wwaax LEw 200 0 MM QK MEM A CLK P<5.. 0>
o —wmwaax LEw 200 0 MM QK MEM A QLK N<5.. 0>
O —ewan LEM A0S D e cTa MEM A CKE<3..0>
Co—swnan LEM A0S D e cra MEM A CS L<3..0>
o —wwacn LEM A0S D e cra MEM A QDT<3.. 0>
o —swnan LEM A0S D s an MEM A A<14..0>
o —mwnan LEM A0S A0 s an MEM A BA<2.. 0>
O —wwaan LEM A0S D s an MEM A RAS L
O —wwaan LEM A0S A0 s an MEM A CAS L
o —awaan LEM A0S D s an MEM A VE L

O —ewamaam sEwa L AT MEM A DQ<7.. 0>
CO—ewamann LEw 4 s AT MEM A DQ<15. . 8>
CO—ewameas LEw 4 L oaT MEM A DO<23. . 16>
D —awamaas LEw 4 PV MEM A DQ<31..24>
O —ewamaan LEw 4 Ly AT MEM A DQ<39. . 32>
Co—ewamans Iy PV MEM A DQ<47. . 40>
CO—usuamanas I L oaT MEM A DO<55. . 48>
D —@wamaas I PV MEM A DQ<63. . 56>
CO—ewamann I L AT MEM A DVKO>
O —ewamaan I L oaT MEM A Dvk1>
O —@wamaas I L AT MEM A DWVk2>
CO—ewamens I L oaT MEM A D3>
CO—eeaman I L oaT MEM A Divka>
O —@wamaas I L AT MEM A _DVKkS>
O —@wamaas I L onT MEM A _DVk6>
Co—ewameas I L AT MEM A DVE7>
[ SRCPE IYVETTS e MEM A DQS P<0>
[ STV IYVETTS e MEM A DQS N<O>
o —emwams IYVETTS e MEM A DOS P<1>
o —ewanm IYVETTS e MEM A DQS N<1>
O —ewans IYVETTS e MEM A DQS P<2>
[ ST IYVETTS e MEM A DQS N<2>
[ ST sEM 200 e MEM A DOS P<3>
o —ewans IYVETTS e MEM A DQS N<3>
O —awms IYVETTS e MEM A DQS P<d>
o —eanm IYVETTS e MEM A DQS N<d>
O —ueams sEM 200 LEw s MEM A DOS P<5>
o —uea s LEMZ0D e MEM A DOS N<5>
O —aanm IYVETTS MEwOGE MEM A DQS P<6>
O —wewans sEMZ0D AEM R MEM A DQS N<6>
[ S IYVETTS LEwOGE MEM A DOS P<7>
[ ST IYVETTS MEw s MEM A DOS N<7>
o —weaax LEw 200 0 MM QK MEM B QLK P<5.. 0>
o —emenax LEw 200 0 MM QK MEM B OLK N<5.. 0>
O —waan I e cra MEM B CKE<3..0>
O —swaan LEM A0S D e cra MEM B CS L<3..0>
O —swaan LEM A0S D e cTa MEM B QDT<3.. 0>
O —waan LEM A0S D s an MEM B A<14..0>
O —wwaan LEM A0S D s an MEM B BA<2.. 0>
o —swean LEM A0S D s an MEM B RAS L
o —smwnan LEM A0S D s an MEM B CAS L
O —waan LEM A0S D s an MEM B VE L
CO—eeamann I L AT MEM B DO<7.. 0>
O —euamaan I L AT MEM B DQ<15.. 8>
O —auamaas I L AT MEM B DQ<23. . 16>
CO—eamans I L AT MEM B DQ<31. . 24>
Co—ewaman I L AT MEM B DO<39. . 32>
D —auamaas I L AT MEM B_DQ<47. . 40>
D —@uwamaas I L AT MEM B_DQ<55. . 48>
CO—eameas I L AT MEM B_DQ<63. . 56>
D —suamaan I PV MEM B_DVkO>
CO—eameann I PV MEM B DWk1>
CO—eamenc I L AT MEM B Dk2>
D —@uamaas LEw 4 sEv AT MEM B D3>
O —euamaan L4 LEM AT MEM B Dvka>
CO—eamens L4 PV MEM B DWVKk5>
CD—usuamaas L4 s onT MEM B DVk6>
D —auwamaas L4 sEv AT MEM B Dvk7>
O —weeam= sEM 200 e MEM B DOS P<0>
o —awaam sEM 200 e MEM B_DOS N<O>
O —eaam sEM 200 e MEM B DQS P<1>
Co—ewams sEM 200 e MEM B DQS N<1>
o —emeans sEM 200 e MEM B DOS P<2>
o —ewans sEM 200 e MEM B DQS N<2>
O —ewans sEM 200 e MEM B DQS P<3>
o —wwans sEM 200 e MEM B_DOS N<3>
[ STVEE sEM 200 e MEM B DOS P<d>
Co—means sEM 200 e MEM B DOS Ned>
O —ewans sEM 200 e MEM B DQS P<5>
O —ewans sEM 200 e MEM B_DOS N<5>
[ TR sEM 200 e MEM B DQS P<6>
Co—emwems sEM 200 e MEM B DOS N<6>
o —ewans sEM 200 e MEM B DQS P<7>
O —ewans sEM 200 e MEM B DQS N<7>
O —wmice sce e coe sce e coe MCP_VEM COVP_VDD
O —wmice sce e coe sce e coe MCP_NVEM COVP_GND
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PCl - Expr ess

PHYS| CAL_RULE_SET

LAYER

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

SOURCE: MCP79 I nterface DG (DG 03328-001_vOD),

Section 2.4

ONEBY DI FFPAI R NECK GAP
Pl E_90D . =00_craeon e =90_0HvLDI FF =90_0HvL DI FF =90_0HvLDI FF =90_cHvLDI FF =90_oHvLDI FF
CLK_POI E_100D . 100 aaoee =100_CHM DI FF =100_CHM DI FF. =100_CHM DI FF. =100_0HM DI FF =100_0HM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W GHT
POE . —3X_DIELECTRI C 2 POE Top, BOTTOM =ax_DIiELECTRI C
Kk PaE . 20 ML 2
NCP_PEX_COMP . aML ?

Digital Video Signal Constraints
PHYSI CAL_RULE_SET LAYER &LmE%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
oe_1000 . w00 cmee “100_amoiFE “100_amoiFE “100_amoiFE 100w or “100_or
Lvos. 1000 . w00 cmee “100_amoiFE “100_crta 1 7 “100_crta 1 - “100_cm 01 ~100_c 01
ver_ov_caw . v 20 ML 20 ML “sTavnrD Ao ~sTanpaD
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VeEI G—n’ ) SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI G—!T o
o spLAvPerRT . “sx_pieLecTR C b o spLAvPerRT Tep, BorTam o peLEcTR C

Lvos.

=3x_DIELECTRI C

Lvos.

Top, BOTTOM

—ax_DIELECTRI C

LVDS intra-pair matching should be 5 mls

Di spl ayPort/ TVDS i ntra- pai

Displ ayPort AUX CH intra-pair

r matching should be 5 ps.

mat ching should be 5 ps.

Max length of LVDS/DisplayPort/TMDS traces: 12 inches.

SOURCE: MCP79 I nterface DG (DG 03328-001_vOD),

SATA Interface Constraints

Inter-pair

Sections 2.5.3 & 2.5.4.

Pairs should be within 100 mls of clock |ength
mat ching should be within 150 ps

No relationship to other signals

PHYSI CAL_RULE_SET LAYER ARFONESTE [ 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 1000 . w00 e “100_a DI FF “100_c DI FF “100_a Dl FF ~100_cHv 0 FF ~100_cHv 0 FF
SATA900_Ho0 . v omar ~00_ca DI FF ~00_ca DI FF ~00_ca Dl FF —90_oLon FF —90_oLon FF
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VI GHT SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VI GHT

SATA

—ax_DIELECTRI C

SATA

Top, BOTTOM

=3x_DIELECTRI C

SATA_TERWP

e ML

SOURCE: MCOP79 I nterface DG (DG 03328-001_vOD), Section 2.7.1

—
T e o
E POLE 90D PQE PCOE MN_RDP
POLE 90D PQE PCOE MN_RD N
g POE MN _E2D PCLE 90D BOE POEMN RDCP
D PCLE 90D BOE PCOE MN_RD C N
D PCLE M N _RR. PCLE 90D POE PCOE MN_D2R P
D PCLE 90D BOE PCE MN_D2R N
D PCLE 90D BOE PCIE FWR2D P
D PCLE 90D BOE PCIE FWR2D N
E PCILE_EWR2D PCIE 90D BOE PO E FWR2D C P
D POE Q0D BOE PO E FWR2D C N
D BCILE_EW 2R PCLE 90D BOE PCIE FWD2R P
D POLE 90D PQE PCIE FWD2R N
E PCIE 90D 2OE PO E FWD2R C P
D POLE 90D PQE PO E FWDR2R C N
D ACP_PE]_RBEECIK. QK POE QK POE PQE CLKIOOM MNP
: QK POE QK POE PO E CLKIOOM M NI_N
D K POE QK POE PCIE_CLK100M M NI_CONN P
E QK POE QK POE PCIE CLKI00M M NI_CONN N
ACP_PEA_RBEECIK. K POE QK POE PCIE_CLK100M FC P
g QK POE ] QK POE PCIE CLKI100M FC N
POLE 90D PQE OONN PCIE M NI_R2D P
g POE 90D BOE CONN PCIE MNIL_R2D N
D PaEs00 POE CONN PCIE MNI_D2R P
D PaEs00 POE CONN PCIE MNIL_D2R N
D ACP_PE: o ACE_PEX_CONP. MCP_PEX_CLK_COVP.
D IMDS LG L1000 Bl AYPCRT TMDS | G TXC P
D MRS UG T L1000 \BLAYPCRT. TMDS | G TXC N
D MRS 1 GIXD. £2.1000 \BLAYPCRT. TVDS |G TXD P<2. . 0>
D IMDS I GIXD. £2.1000 \PLAYPCRT. TVDS | G TXD N<2. . 0>
D oe_s L1000 2L AYPCRT. DP M _P<3 . 0>
D 02_1000 \BLAYPCRT. DP_M._C P<3..0>
D e 0P_1000 \BLAYPCRT DP_M._N<3.. 0>
D 0P_1000 \BLAYPCRT DP_M._C N<3.. 0>
D D _AUX_CH_ £2.1000 Bl AYPORT DP 1G AUX CH P
D £2.1000 PLAYPCRT DP_1G AUX CH N
D 0P_1000 Bl AYPORT DP_AUX _CH SWP
E 0P_1000 Bl AYPCRT. DP_AUX_CH SW N
D 0P_1000 \BLAYPCRT. DP AUX CH C P
D 0P_1000 Bl AYPORT DP_AUX CH C N
D ACP_EOM _BSET. NCR_DN_CONP. MCP_HDM _RSET
D ACP_HOM _VPRCEE. NCR_DN_CONP. MCP_HDM _VPROBE
D LVDS, OK LV0S.1000 LADS LVDS IGA CLK P
D LV0S.1000 LS LVDS IG A CLK F P
D LVDS, OK LV0S.1000 LADS LVDS IG A CLK N
LV0S.1000 LADS LVDS IG A CLK F N
g LVDS L DAL LV0S.1000 LADS LVDS 1 G A DATA P<2.
D LVDS L DAL L\0S_1000 LADS LVDS | G A DATA N<2.
E e 0P_1000 Bl AYPCRT. DP _M_CONN P<3. . 0>
— e 1000 BLAYPCRT. DP_M._CONN Ne3..0>
D ACP_| EPAR_BSET. APV OO MCP | FPAB RSET
D ACP_| EPAR_VPROEE MCP_| FPAB_VPROBE
D \LA_H00 820 L 00 L \TA HDD R2D C P
D L 00 L SATA HDD R2D C N
D L 0D L SATA HDD R2D P
L 00 L SATA HDD R2D N
3 - 5 1 to0 r20 e
D L 00 L SATA HDD R2D UF N
D \LA_HOO (2R L 0D L SATA HDD D2R P
E L 0D L SATA _HDD D2R N
D N7 00 L \TA HDD 2R C P
D N7 00 L \TA HDD D2R C N
D L 0D L SATA _HDD D2R UF P
D L 00 L SATA _HDD D2R UF_N
D \LA_CDO_B2D \TA_100D L SATA ODD R2D C P
D \LA_1000 L \TA_ QDD R2D C N
D 141000 L SATA QDD R2D P
D 141000 L SATA QDD R2D N
D 141000 L SATA QDD R2D UF P
D \LA_1000 L \TA_ QDD R2D UF N
D \LA_CDO_ 2R \TA_100D L SATA CDD D2R P
D \TA_100D L SATA _CDD_D2R N
E \TA_100D L SATA CDD D2R C P
D \LA_1000 L \TA_ QDD D2R C N
D \LA_1000 L \TA_ QDD D2R UF P
D \TA_100D L SATA _CDD _D2R UF_N
D ACE_SATA_TERIE. \LA_TEBLP. MCP_SATA _TERMP.

17 30
17 30

17 30

917

917

917

917

18 24

18 24

18 65
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PCl Bus Constraints

LPC Bus Cons

SOURCE: MCOP79 I nterface DG (DG 03328- 00!

traints

1_vOD), Section 2.8

PHYSI CAL_RULE_SET LAYER ARFONEYTE [ M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
Pol_s55 . =55_CHv SE =55_CHv SE =55_Crv SE =55_CHv SE =STANDARD =STANDARD
ak_pa_sss . =55_Crv SE =55_CHv SE =55_Crv SE =55_CHv SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
Pal . =STANDARD 2
akra . e ML 2

SOURCE: MCP79 I nterface DG (DG 03328- 00!

1_v0D), Section 2.9.1

USB 2.0 Interface Constraints

PHYSI CAL_RULE_SET LAYER ALLONROUTE | i N VUM LINE W DTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
LPC 555 - =55_CHM SE =55_CHM SE =55_CHM SE =55_CHM SE =STANDARD =STANDARD i |
K Lresss - =55 amse =55 amse =55 amse =55 amse ~staoarD —sTaoRrD
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VeEI G—ﬂ' ’
Lee - s ML »
aK e - ' B

PHYSI CAL_RULE_SET LAYER AKFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | Di FFPAI R NECK GAP
MoP_Use R AS . —sTaDAD ML 8 ML —sTaDAD ~sTANARD ~sTANARD
uss_s00 . v omar s0_an Dl FF s0_an Dl FF s0_am Dl FE —90_oLon FF —90_oLon FF
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VI GHT SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VI GHT
use . “2x_oieLecTR C » use Top, BoTTOM —ax_oiELecTR C »

SMBus I nterf

SOURCE: MCOP79 Interface DG (DG 03328- 00!

1_vOD), Section 2.10.1

ace Constraints

e

=2x_DIELECTRI C

HD Audi o Int

SOURCE: MCOP79 Interface DG (DG 03328-00;

1_vOD), Section 2.11.1

erface Constraints

PHYSI CAL_RULE_SET LAYER ARFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | Di FFPAI R NECK GAP
v _sss . -s5_orm & -s5_orm e -s5_orm & -s5_orm e ~sTANDARD ~sTANDARD
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT

=2x_DIELECTRI C

e ML

SOURCE: MCOP79 Interface DG (DG 03328- 00!

SI O Signal Constraints

1_vOD), Section 2.12.1

PHYSI CAL_RULE_SET LAYER AKFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | Di FFPAI R NECK GAP
ron sss . -s5_orm & -s5_orm e -s5_orm & -s5_orm & ~sTANOARD ~sTANOARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VI GHT

ak_stow

SPI Interfac

SOURCE: MCOP79 Interface DG (DG 03328-00:

e Constrai

1_vOD), Section 2.13

nts

PHYSI CAL_RULE_SET LAYER AKFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | Di FFPAI R NECK GAP
ak sowsss . -s5_orm & -s5_om e -s5_orm & -s5_orm & ~sTANARD ~sTANARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VI GHT

DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP

sl

SOURCE: MCOP79 Interface DG (DG 03328-001_vOD), Section 2.14.

PHYSI CAL_RULE_SET LAYER AFONRBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH
s _sss . -s5_orm & -s5_orm e -s5_orm & ~sTANOARD ~sTANOARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VI GHT

g
i
2
5
§

PHYS! CAL

NET_TVPE

sPAG NG

DEBUG<7.. 0>

s - . s

E BCO_AD. eql £q PCl_AD<23. . 8>
D BCL 4 eql eq PQl_AD<24>
D BCO_AD. eql £q POl _AD<31.. 25>
D BCO_AD. eql eq PCl_PAR

E BO_CBE el £q PCl_C BE L<3..0>
D BO_oNI el £q PCl_IRDY L
D £O_oN I=el BQ PCl_DEVSEL L
: BO_oNI el £q PCl_PERR L
D 2OL_CNIL BCL eq PCl_SERR L
D BOL_ONI el £q PCl_STCP L
D BOL_ONI I=el BQ PCl_TRDY L
D LOL_oNn eql et PCl_FRAME L
[ — = - Fa e L
D BOL_GNIOL £q £q PCl_GNTO L
D 2O _REQIL 5o I=et PCOl_REQL L
D BO_GNDILL £q £q PCI_GNT1 L
D BOL_INDWL el £q PCl_INTW L
E BOL_INDXL el £q PCI_INTX L
D BOL_INIYL I=el £q PCl_INTY L
D BO_INIZL I=el £q POl _INTZ L
D ACR_PQL_Q K QK eq QK eq PCl_CLK33M MNCP R
: QK eq QK eq PCl_CLK33M MCP
D LECAD. Lec, Lec LPC AD<: 0>
D LPC_ERANE | Lec, LeC. LPC FRAME L
D LBC_BESET | Lec LeC. LPC RESET L
D ACR_L RGO K QKLec eransa LPC CLK33M SMC R
D QKLec QK ipc LPC CLK33M SMC
D QKLec eransa LPC_CLK33M LPCPLUS
E LS _EXT LSE_900. LS8 USB _EXTA P
D LSE.900. Lss USB EXTA N
D LUSE.900. Lss USB _EXTA MUXED P
D LSE_900. Lss USB_EXTA MUXED N
D LSE_20D Lsa CONN_USB_EXTA P
D LSE_20D Lsa CONN_USB_EXTA N
D LISE_CANERS LSE_20D LsE USB_CANVERA P
D LSE_20D = USB_CAVERA N
D LSE_20D Lss USB_CAVERA CONN_P.
E LSE_20D = USB_CANVERA CONN_N
D LSE_ET LSE_900. LS8 UsB BT P

D LSE.900. Lss UsB BT N

D LSE_20D Lsa CONN_USB2 BT P
E LSE_20D Lsa CONN_USB2 BT N
D LISE_TPAD LSE_900. LS8 USB_TPAD P
D LSE.900. Lss USB TPAD N
D LSE_20D Lsa UsB TPAD R P
D LSE_20D Lsa USB TPAD R N
D LSER. LSE_900. Lss USB IR P

D LSE.900. Lss USB IR N

D LSE_EXTE LSE_900. Lss USB EXTB P
D LSE_20D Lsa UsB EXTB N
E LSE_20D Lsa CONN_USB_EXTB P
D LSE.900. Lss CONN _USB EXTB N
D LSB_SD LSE_20D Lsa USB_CARDREADER P
D LSE_20D Lsa USB_CARDREADER N
D ACR_LISE B8 ACP LIS _BR) MCP_USB _RBI AS _GND
D MBLS_NCE 0_CLK A, S SMBUS MCP 0 _CLK
D MBLS_ACR_0_DAT/ A, S SMBUS MCP 0 DATA
D MBLSNCR LK A, S8 VBUS MOP 1 CLK
D MBLS_ACP_1_DAT) A, S SMBUS MCP 1 DATA
D HOA BIT CIK e oo HDA BIT COLK
D e e HDA BIT CLK R
D DA SYNC. oa, rve HDA_SYNC

D oa, rve HDA_SYNC R
D LA _BST | e oo HDA RST R L
D e e HDA RST L

D HOA_SOUND. ey o HDA_SDI NO.

D o, Hon HDA_SDI N_CODEC
[ = - bon s
D ey e HDA_SDOUT R
D ACE_H0A_PULLON CONP. ACP_HOA_CONP. MCP_HDA PULLDN COVP.
D ACR_SUS CLIK QK K PM CLK32K SUSCLK R
D QK K PM CLK32K SUSCLK
D LI = == SPI_CLK R

D L e SPI_CLK

D = == SPI_ALT CLK
E L_ACEL = == SPI_NMOSI_R
D = == Pl _MOSI

D = == Pl_ALT MOSI
D LM = == SPI_M SO

E = == SPI_MSO R
D = == SPI_ALT M SO
D Bl = == Pl_CSO R L
D L e SPI_CSO L

D = == SPI_CS1 R L
D = ser Pl_CS1 R L USE MB

13 19

13 21
13 21
21 39

21 39

21 a9

21 a9

21 a9

21 a9

21 25

25 36

21 38

a8

a8

a8
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MCP RGM | (Ethernet) Constraints
PHYSI CAL_RULE_SET LAYER &L%QE M NIMUM 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
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT
VeP_Buro_cik . 1 50 B

ENET_M 1 . 12 ML

SOURCE: MOP73 Interface DG (DG 02974-001_vO1), Sections 2.7.2 & 2.7.4

ENET_MDX . 25 ML

SOURCE: MOP73 Interface DG (DG 02974-001_v01), Section 2.

7.4

88E1116R (Et hernet PHY) Constraints
PHYSI CAL_RULE_SET LAYER ARFONESTE [ M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
EneT_von_1000 . 100 amarre “100_crta o1 P “100_crta o P -100_m 0 P 100 amoi PR -100_a Dl FF
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT

NET_TVPE

ELECTR CAL_CONSTRAI NT_SET PHYS! CAL sPACi NG
O cae e 1 coe MCP_M|_COVP_ VDD
O cae e coe MCP_MI_COVP GND
O —eawauas EneT e e QK MCP_CLK25M BUFO_R
[ EneT e e QK RTL8211 CLK25M CKXTALL
oo, EneT T ENET INTR L
CoO—asa EneT T ENET_MDI O
e EneT T ENET_MDC

D —aseumu EneT T ENET_PVIROVWN L

[ — EneT T ENET_CLK125M RXCLK R
C—aswax EneT T ENET_CLK125M RXCLK
- EneT EneT ENET_RXD R<3..0>

[ EneT T ENET_RXD<0>

O —essn s EneT T ENET RXD<3.. 1>
e EneT T ENET_RX CTRL

[— EneT ENET M ENET_RXCTL R

[ — EneT T ENET_CLKI25M TXCLK R
CO—asnax EneT T ENET_CLK125M TXCLK
[ SC EneT T ENET_TXD<0>

[ S EneT T ENET TXD<3..1>
Co—asxae EneT T ENET_TX CTRL

[ — EneT T ENET_RESET L
Co—es ENETan T A ENET MDI_P<3..0>

[ — ENETn T A ENET_MDI_N<3.. 0>
[— ENETan T A ENET_MDI_TRAN P<3..0>
[ ENETan T A ENET_MDI_TRAN N<3.. 0>

4 M.B
amyn
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PHYSI CAL_RULE_SET

LAYER

ALLOW ROUTE
ON LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

170D FFPAI R

—STANDARD

—STANDARD

—STANDARD

—STANDARD

0.1 M

0.1 M

SMC SMBus Net Properties
e

ELECTRY GaL_OoNSTRAI NT_SET Prvsi sacinG

D MBLE_SIC, a B, AR SMBUS SMC A S3_SCL
l: MELE_SIC, 08 B, AR SMBUS SMC A S3_SDA
D MBS, ST B, L B, AR VBUS SMC B SO SCL
: ML MCE, 04 AE, B SMBUS SMC B SO_SDA
D MEL AL L AE, AR SMBUS SMC 0_SO_SCL
E MEL AL 04, AE, AR SMBUS SMC 0_SO_SDA
D ML A L AE, AR SMBUS SMC BSA_SCL_
D MEL A 04, AE, B VBUS SMC BSA SDA
: MEL MG MGMT_SCL AE, AR SMBUS SMC_MGMT_SCL.
D MEL MG AGMT_SDA. AE, SMBUS SMC_NGMI_SDA
SMBus Charger Net Properties

NET_TVPE

sPAG NG

o—oax 1ra neeenn CHR CSI P
[ 1ro oecenn CHR CSI_N
o= 1ro oecen e CHGR CSO P
[— 1o oecoan CHGR CSO N

W4 vz
T
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NET_TVPE

PHYS| CAL_RULE_SET LAYER ARFONEYTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP s on censt St I .

o FFPALR . ~sTANARD ~sTANARD -sTANARD ~sTANARD 01w 01w = N CHGR CSO R P 6
E DUEERALR CHGR CSO R N 56
" eeean CPUTHVENS D2 P a2
[— Deceag CPUTHVENS D2_N a2
= eeenn CPU_THERVD P 10 42
= eeenn CPY_THERVD N 10 42
= R LSNS CPWVTT P a
- eeean LSNS CPWVIT N a DI
= ecene LSNS HOD P 34 47
= econe LSNS HOD N 34 47

econe LSNS HOD R P a7
= e :
- eeen MCPTHVENS D2 P a2
= eeenn MCPTHVENS D2 N a2
= Oesoag MCP_THVDI CDE P 21 42
D DLEERALR. MCP_THVDI CDE N 21 42
= .- 1SNS aDD P 34 47
= R LSNS aoD N 34 47
= R LSNS COD R P a7
[ eeean LSNS COD R N a7
[ eeenn LSNS Al RPORT P 30 47
= - L SNS Al RPORT N 30 a7 —
= e LSNS AIRPORT R P a7

eeenn LSNS AIRPCRT R N .
= ecene ISNS 1v5 3 N 47 58
= R ISNS 1v5 S3 R P a7
= R ISNS 1V5 S3 R N a7
= eeenn LSNS LODBKLT P 47 68
[— Deceag I SNS LCDBKLT N 47 68
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K84 BQOARD- SPECI FI C SPACI NG & PHYSI CAL CONSTRAI NTS

BOARD LAYERS

BOARD AREAS

(AN Y

QEREPER

TCP, 162,163, 1614, 1 SL5, | SL6, | SL7, | SL8, | SL9, | SL10, | SL11, BOTTOM

NO_TYPE, BGA_PIMM

w 1551

VEI GHT

PHYSI CAL_RULE_SET LAYER ARFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
ceFALT . v —so_cse 0. 100m 20 0w 0w
sTaowD . v e oeFAULT 12.7 W —oeFALLT —oeFALLT
PHYSI CAL_RULE_SET LAYER AKFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | Di FFPAI R NECK GAP
s5_anse Top, BoTTaM v 0.090 w4 0.090 w4
55 o se . v 0.076 W 0.076 W —sTaDAD ~sTANOARD ~sTANOARD
PHYSI CAL_RULE_SET LAYER AKFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
so_amse Top, BoTTM v 0.115 W 0.115 W
so_cm e . v 0.076 W 0.076 W —sTaDAD ~sTANARD ~sTANARD
PHYSI CAL_RULE_SET LAYER ARFONBATE | 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_amse Top, BoTTM v 0.165 W 0.100 W
40_amse . v 0.126 W 0.100 W —sTaDAD ~sTANOARD ~sTANOARD
PHYS| CAL_RULE_SET LAYER ARFONBATE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
27Pa_on e Top, BoTTOM v 0.310 W 0.310
27Pa_oa e . v 0.222 W 0.222 W —sTaDAD ~sTANOARD ~sTANARD
PHYSI CAL_RULE_SET LAYER AKFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | Di FFPAI R NECK GAP
7o_aDlFE . M —sTaDAD —sTaDAD —sTaDAD ~sTANOARD ~sTANOARD
7o_aDlFE L1 110,110 v 0.151 W 0.100 W —sTaDAD 0.224 w1 0.224 w1
7o_aDlFE Top, BoTTOM v 0.185 W 0.100 w4 0.200 W 0.200 v
PHYS! CAL_RULE_SET LAYER ARFONBATE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
90_c ol FF . M —sTaDAD —sTaDAD —sTaDAD ~sTADARD ~sTANDARD
90_cr ol FF L1 110,110 v 0.095 0.095 W 0.234 wm 0.234 wm
90_cr ol FF Top, BoTTM v 0.112 W 0.112 W 0.220 W 0.220 W
PHYSI CAL_RULE_SET LAYER AKFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | Di FFPAI R NECK GAP
100_an Dl FF . M —sTaDAD —sTaDAD —sTaDAD ~sTANOARD ~sTANOARD
100_an Dl FF L1 110,110 v 0.075 W 0.075 W 0.204 wm 0.204 wm
100_an Dl FF Top, BoTTaM v 0.091 W 0.091 W 0.230 wm 0.230 wm
PHYS! CAL_RULE_SET LAYER AKFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | Di FFPAI R NECK GAP
100_GHMLDI FF_HoD) . M —sTaDAD —sTaDAD —sTaDAD ~sTANOARD ~sTANARD
100_GHMLDI FF_HoD) L1 110,110 v 0.083 W 0.083 W 0.400 W 0.400 M
100_GHMLDI FF_HoD Top, BOTTOM v 0.095 W 0.095 W 0.400 W 0.400 W
PHYSI CAL_RULE_SET LAYER ARFONESTE [ M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
110 D FE . M —sTaDAD —sTaDAD —sTaDAD ~sTANOARD ~sTANARD
110 D FE L1 110,110 v 0.075 W 0.075 0.330 wm 0.330 M
110 a0 FE Top, BoTTaM v 0.077 W 0.077 w4 0.330 wm 0.330 M
PHYSI CAL_RULE_SET LAYER ALLOW RQUTE |\ N MUM LINE WDTH [ M NIMUM NEOK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP

ON LAYER?

11_01FFPAIR

v

=STANDARD

=STANDARD

=STANDARD

0.1 M

DI FFPAI R NECK GAP

0.1 M

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\G_RLLE_SET NET_PHYSI CAL_TYPE | AREA_TYPE [PHYSI O\L_RULE_S‘ET
DEFALT . 0.1 M4 2 . . BGA_P1WM E@imwb o NEM 40 BGA_P1WM STANDARD. o
STANDARD. . =DEFAULT 2 NEM LK . BGA_P1WM BGA_P2WM ) MEM 40 VDD BGA_P1WM STANDARD. i
BGA_P1WM . ~DEFAULT 2 ak Fss . BGA_P1WM BGA_P2WM )
BGA_P2WM . =DEFAULT 2 ak.Lpe . BGA_P1WM -
BGA_P3WM . =DEFAULT 2 akra . BGA_P1WM -
. Kk paE . BGA_P1WM -
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Vel GHT -
Ak stow . BGA_P1WM BGA_P2WM
Lemew | o ’ | FsB_DSTE Fs8_DSTE BGA_P1WM a@,mw’
2:1_sPACiNG . 0.2 Ma 2
2.5:1_SPACI NG . 0.25 W B
3:1_sPACi NG . 0.3 ma B
4:1_SPACING . 0.4 ma L
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl Gr
2X D1 ELECTRI C Top, BOTTOM 0.140 M4 ?
3X D1 ELECTRI C Top, BOTTOM 0.210 M4 2
4X_ DM ELECTR C Top, BOTTOM 0.280 ?
5X_D1 ELECTRI C Top, BOTTOM 0.350 M 2
2X D1 ELECTRI C 0.126 M4 ?
3X D1 ELECTRI C 0.189 4 2
4X_DELECTR C 0.252 M4 ?
5X_D1 ELECTRI C 0.315 M1 2
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