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BOM Variants

Bar Code Labels / EEEE #'s

BOM NUMBER BOM NAME BOM OPTIONS
607-8895 CMN PTS,PCBA,MLB,J30 J30_COMMON, FET_PAIR
085-3092 J30 MLB DEVELOPMENT BOM J30_DEVEL:ENG
607-8721 POWER FETS PAIR,FAIRCHILD,DDR,J30 DDR_POWER_FET:FAIR
607-8722 POWER FETS PAIR,FAIRCHILD,5V_S3,J30 5V_S3_POWER_FET:FAIR
607-8723 POWER FETS PAIR,FAIRCHILD,PBUS_CHARGER,J30 CHARGER_POWER_FET:FAIR
607-9309 POWER FETS PAIR,RENESAS,DDR,J30 DDR_POWER_FET : REN
607-9310 POWER FETS PAIR,RENESAS,5V_S3,J30 5V_S3_POWER_FET:REN
607-9311 POWER FETS PAIR,RENESAS,PBUS_CHARGER,J30 CHARGER_POWER_FET :REN
639-3752 PCBA,MLB,MOL, 2. 9G, J30 J30_CMNPTS,CPU_2_9GHZ , SODIMM: MOLEX, EEEE_F1YK
639-3756 PCBA,MLB, HYB, 2.9G,J30 J30_CMNPTS,CPU_2_9GHZ , SODIMM: HYBRID, EEEE_F1YH
639-3753 PCBA,MLB,FOX, 2.5G,J30 J30_CMNPTS,CPU_2_5GHZ , SODIMM: FOXCONN , EEEE_F1YL
639-3755 PCBA,MLB, HYB, 2.5G, J30 J30_CMNPTS,CPU_2_SGHZ , SODIMM: HYBRID, EEEE_F1YJ
639-3751 PCBA,MLB,MOL, 2.5G, J30 J30_CMNPTS,CPU_2_5GHZ, SODIMM: MOLEX, EEEE_F1YM
639-3754 PCBA,MLB,FOX, 2.9G,J30 J30_CMNPTS, CPU_2_9GHZ , SODIMM: FOXCONN , EEEE_F1YG

J30 BOM GROUPS

BOM GROUP

BOM OPTIONS

J30_COMMON

ALTERNATE, COMMON,J30_COMMON1,J30_COMMON2,J30_DEBUG:ENG,J30_PROGPARTS,T29BST:Y, TBTHV:P15V

J30_COMMON1

BATT_3S,CPUMEM_S0,USBHUB2513B, HUB_3NONREM, T29 : YES , SDRV_PD, SDRVI2C: MCU, AXG_PHASE1, BTPWR:S4,UV_GLUE_J30

J30_COMMON2

MIKEY,TPAD:Z2,RAMCFG_SLOT

J30_PROGPARTS

BOOTROM_PROG, SMC_PROG, TPAD_PROG, ENET_PROG, T29ROM: PROG, T29MCU : PROG

J30_DEVEL:ENG

BKLT: ENG, XDP_CONN,, XDP_CPU: BPM, XDP_PCH, LPCPLUS_CONN : YES , LOADISNS : YES , DDRVREF_DAC , SOPGOOD_TSL

J30_DEVEL:PVT

LPCPLUS_CONN: YES , XDP_CONN

J30_DEBUG:ENG

DEVEL_BOM, MOJO: YES , XDP, LPCPLUS_R: YES , VREFDQ: M1_M3 , VREFCA: LDO_DAC

J30_DEBUG:PVT

DEVEL_BOM, BKLT : PROD, MOJO : YES , XDP , LPCPLUS_R: YES , VREFDQ:M1_M3, VREFCA:LDO, USBHUB2514B

J30_DEBUG: PROD

BKLT: PROD, MOJO: YES , XDP, LECPLUS_R: YES , LOADISNS : NO, VREFDQ:M1_M3 , VREFCA:LDO, USBHUB2513B

Module Parts

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
826-4393 1 LBL,P/N LABEL,PCB,28MM X 6 MM [EEEE:F1YG] CRITICAL EEEE_F1YG
826-4393 1 LBL,P/N LABEL,PCB,28MM X 6 MM [EEEE:F1YH] CRITICAL EEEE_F1YH
826-4393 1 LBL,P/N LABEL,PCB,28MM X 6 MM [EEEE:F1YJ] CRITICAL EEEE_F1YJ
826-4393 1 LBL,P/N LABEL,PCB,28MM X 6 MM [EEEE:F1YK] CRITICAL EEEE_F1YK
826-4393 1 LBL,P/N LABEL,PCB,28MM X 6 MM [EEEE:F1YL] CRITICAL EEEE_F1YL
826-4393 1 LBL,P/N LABEL,PCB,28MM X 6 MM [EEEE:F1YM] CRITICAL EEEE_F1YM

Programmable Parts

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
33550862 1 1IC,FLASH, SERIAL, SPI, IMBIT, 2V7,REV F U3990 CRITICAL ENET_BLANK
34183096 1 IC ENET,1!MBITFLAH,CIV REVO1l,K9x U3990 CRITICAL ENET_PROG
33550550 1 IC,EEPROM,SERIAL,SPI,4Kx8,1.8V,MLP8,LF U3690 CRITICAL T29ROM: BLANK
34183430 1 IC,T29 EEPROM,LR,J30/J31 U3690 CRITICAL T29ROM: PROG
33783997 1 IC,MCU,32B,LPC1112A,16KB/2KB,HVQFN25 09330 CRITICAL T29MCU : BLANK
34183365 1 IC,PROGRMD,T29,PORT MCU,K90IA,K91A,K92A U9330 CRITICAL T29MCU : PROG
33851098 1 IC,SMC12-A3,40MHZ/50DMIPS MCU,9x9,157BGA U4900 CRITICAL SMC_BLANK
34183300 1 IC,SMC,EXTERNAL,FSB,A3,J30 U4900 CRITICAL SMC_PROG
33550807 1 IC,SPI SRL 50MHZ FLASH,64MBT,8SOP,FUSE=1 U6100 CRITICAL BOOTROM_BLANK
33550812 1 64 MBIT SPI SRL DUAL I/0O FLSH,SOICS U6100 CRITICAL BOOTROM_BLANK
34183558 1 IC,EFI,V00C7,J30/J31 U6100 CRITICAL BOOTROM_PROG
34152384 1 IR,ENCORE II, CY7C63803-LOXC u4800 CRITICAL
34183522 1 1IC,PSOC,TP/KB,J30/331 U5701 CRITICAL TPAD_PROG

Alternate Parts

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
33754113 1 IC,1VB,2C,35W, 1023BGA U1000 CRITICAL CPU_IVB_2C
33754264 1 IVB,S RONO,PRQ,L1,2.5,35W,2+2,1.1,3M,BGA ulo000 CRITICAL CPU_2_5GHZ
33754265 1 IVB,S ROMU,PRQ,L1,2.9,35W,242,1.25, 41,BGA U1000 CRITICAL CPU_2_9GHZ
33754269 1 PANTHERPOINT, C1, SLISC, PRQ, BD82HM77 U100 CRITICAL
34350534 1 IC,BCM57765B0, ENET&SD, 8X8 U3900 CRITICAL
33850753 1 IC,PW643E,1394B PHY/OHCI LINK/PCI-E,12 u4100 CRITICAL
33851072 1 IC,T29,PRQ,S LJJY,FCBGA,15x15MM,Cl U3600 CRITICAL T29:YES
35383055 1 IC,PI3VEDP212,X2 DISPLAYPORT 2:1 MUX,QFN U9390 CRITICAL
946-3827 1 J30 MLB DYMAX ADHESIVE 29993-SC 0.48G UV_GLUE_J30 CRITICAL UV_GLUE_J30
51650806 1 CONN, 204P, SODIMM, SOCKET, DDR3 , RAM, BGA , FOXCONN J3100 CRITICAL SODIMM:FOXCONN
516-0246 1 CONN, 204P, SODIMM, DDR3, P=0 . 6MM, FOXCONN J2900 CRITICAL SODIMM:FOXCONN
51650805 1 CONN, 204, SODIHM, SOCKET, DDR3 , RAl, BGA, MOLEX 33100 CRITICAL SODIMM:MOLEX
516-0245 1 CONN, 2047, SODTMM, DDR3 , P=0.. 6MM , MOLEX 32900 CRITICAL SODIMM:MOLEX
51650805 1 CONN, 204, SODIMM, SOCKET, DDR3 , RAl, BGA, MOLEX 33100 CRITICAL SODIMM:HYBRID
516-0246 1 CONN, 204, SODTMM, DDR3 , P=0 . 6MM , FOXCONN 32900 CRITICAL SODIMM:HYBRID

PART NUMBER ALTERNATE FOR| BOM OPTION REF DES COMMENTS : PART NUMBER ALTERNATE FOR| BOM OPTION REF DES COMMENTS :
PART NUMBER PART NUMBER
13850603 13850602 AL [ — 15251499 15250864 e cottorats att o mrate
15750058 15750084 o [ 15251493 15251300 s
12850303 12850353 A sanasonic a1c to sanvo 13850652 13850648 e samsnasmuata a1t 1o saivo
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37680777 37680761 ax O 35383519 35382179 e fotersit it <o 52
37650957 37650958 ax [ 15550578 15550367 e [
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Fan
. Connectors Fun .
IE C t
PP5V_S0 l On
TRU a III
’FRn: AN _RT_PWM o7 X19 CONN es P (@) i n
e = m t +
1
(NEED TO — * 0 ‘T‘RIIE PP3V3_WLAN S
M ADD 1 GND TP) 52 = PCIE AP D2 (NEED 3 TP)
IC FUNC T TRUE B R PI P 6 32 46 NC
_TEST [ CIE AP D NC NO EDP_TXP.
TRUE ar M TRUE POIE AP 2R PI N s 8 - _TESTSsS N RERE A LXP0 e3> -
IC LO L TRL R2D 32 _TEST NC EDI = i B _
pve BL Mic HI s g TRUE ;’gIE AP_R2D_N 20 DEBUG VOLTAGE i p— NC_ED] AR T P_TX P<0..3> ,
s  NC CRT IG BLUE —
BI_MIC_SHIELD o e > TRIIE PC?E:; CLK100M _AP_CONN_E ... = TRIIE PP 17 _TR_CRT ic REE NC_CRT IG BL M
(NEED TO ADD 1 GND o162 = TRUE. PP3V3CLK100M AP CONN N ¥ TRUE. szggRE S0_CPU RED RT_I R;E N EDE AN = — TP_EDP_AUX_P ’
TE) = TRUE S3RS4 BT 22 0 D TR RE_S0_AX , = E _BASE=TRUE
PCIE E LE PP1 G 17 _TP_CRT_I o CRT_IG RE _NC _CP RUE — T s
= TRUE WAKE L a2 | e TRUE V2 _S3 ENET INTR 5 s G_DDC_CLK _ = D NC_CPU THERMDA — TP_EDP_AUX_N
SPEAKER FU = TRUE USB_BT CONN_P R — TRUE PP1VO5 SO EG " T IG DDC_DATA = s Ne_CR _NC_CPU TRUE TRUE __ mp R
T NC_TEST [ TRUE USB_BT_CONN_N 2o = TR PPLV5_S3RSO : e —— N EAtrat e oG =—TE_CPU_THERMDA
RL o = E TP — MAKI = RT NC C = TRUE _
Tm:; SPKRAMP L N OU = TRUE AP CLKREQ Q L 52 80 = TRUE PP1VE SO 78 i CRI_1G _HSYNC RpRoRTnOE 1G-DRC DATA NG CPU RSVD<30..4 — TP _CPU THERMDC
. SPKRAMP L. P T w = TRIE AP_RESET_CONN_L 22 TRUE PP3V3_S0 ) CRT IG VSYNC = e NC GBU. RSVE 52 mau _ Tp -
T UE SPKRAMP_R N OUT. o = TRUE AP_TEMP_SMB_SDA 32 B TRUE PPSV_S0 78 M 7BASF:T%¥E<8 27> — —CEU_RSVD<30..45>
RUE ouUT 60 61 85 AP R PP s ., _TP_LVDS MAKE BASE= CRT IG TRUE __ T
TRUE g:x RAMP R _P_OUT 60 61 s = TRUE wIFi‘EMP SMB_SCL R 2 = IRLUE Ppgz3 g3 e 17 _TP_LVDS iz CIRL CLK — . S NC =T CPU RSVD<8..27>
T .
TRUE KRAMP_SUB N 60 61 EVENT_L_R 52 g TRUE S3 ’ 1 TP LRL_DATR =z NG _LVDS 16 C N PEG R2D, CP<
SPKRAM OUT o (NEED TO ADD 5 G 5 = PPVCCSA_S0 PCH_LVDS_VBG — e By TRL CLK _BASE=TRU 0..7> ruE
b SUB P OUT o o1 55 ND TP) : TRUE BD3V3 S5 CcPU v = aKe Base-1RUE DS_IG_CTRL_DATA %{E%CN< _ =PEG R2
oo TRUE PP3V42_G3 : i Wn—;ﬂ NG PBG 0.7 e D_C P<0..7>
L TRUE H 785 IN1 PEG_D2 — =PEG_R °
PPBU 16 _TP MARE, RP<0 — 2D C N
= TRUE S_G3H 67 M“‘m— _BASE=TRUE 27> TRUE <0..7>
IPD = TRUE 3V3 ENET v * DA 8DIN3 — a0 C HDA SDINL MAKEJ;ESSEPZRN<0 ..7> moe PEG_D2R_P<0.
L _FLEX_CON| PP3V3 MAKE_BA: NC_HDA NC P TRUE 7>
VDS FUNC_TEST = TRUE —com = TRUE. SRETESS i sz " Ne pr— MC DRG RoD CD=8..11 = =PEG_D2R_N<0 ’
- PP3V3 =D TRUE SW_ODD o524 19 _TB P £ BASE-TRUE HDA SDIN3 NC B =TRU! L.11> RoE L T>
[ = TRUE. sS4 PP CI_PME L PEG_R2 — =P s
:Rmr PP3V3 LCDVDD = " PP18V5 22 ., ED TRUE PpiZ§S°7HDD7FLT [ s _TP_PCI _CLK33M O o eseremn —_BA R2D CN<8..11> mos EG_R2D _C P<8..11>
RUE PP3V Sw_F_(NEED 2 TR = Z2 CS L = TRUE. 5 22 ca UT3 VAKE BASE= Nc_pcr NC _PEG D2 — =PEG_R ’
> TRUE > 3_S0_LCD F o - TRUE 722 DEB e = TRUE PP3V3 SO LCD F s T TROE Ne EME L N LG rDARE<8..11> & - 2D C_N<8..11>
PVOUT e TR UG3 53 PP o4 E_BASE-TRUE PCI CLK3 NC B — = > 9
=> TRUE EYOUT_SW_LCDBKLT FEED T 8) = e 72_MOSI o = TRUE sz:’; LCDVDD_SW_F - . o o 3u_our3 NC_PEG DIRN<S..1l> — =PEG D2R P<8..11>
— TRUE K 747 22 = T AUDI NK_CLK - — = = B
LVDS > MISO RUE O_ANALO! 674 16 — P — PEG D2
[ TRU DDC DAT, TRUE 53 54 PP1V5 G TP_CLINK rRUE 16 _TP_PCIE R_N<8
E A 8 74 Z2 S 52 TR S3 57 DATA — CLK100M e.11>
LV] e CLK UE 62 16 — MAKE = —PE“NWE—
E> TRUE L DS_1G_A_DATA N< o = TRUE z2_B e | g TRL SMC_PM_G2_EN ; TP _CLINK RESET L S i NC_CLINK_CLK 16 _TP_PCIE CLK100M P — e ’ -
= TRUE VDS_IG A DATA p<g; . = TRUE ZZ*HA&STJEN 53 5 = TR 1E PM_SLP_S4_L 1 Mﬂ 16 _TP_PCIE_CLK100M g — MAKE BASE-TRUE NC_PCIE CLK100M
L ° E = e s LK — P P,
= TRUE L‘\;is IG A DATA N<1> 17 74 80 g TRUE 72 “?zz‘NINTN > IE PM_SLP_S3 L 1 :3 16 _TP_PCIE CinggM EIRN — HAKE_BRSESIRUE NC_CLINK RESET L 16 _TP_PCIE CLK100M PEEN MAKE_BASE=TRUE NC_PCIE CLK100M PE:N
=D TRUE S_IG_A DATA 17 - TRUE 2 WTE P, M_PEBP = WAkE B NC_P M::L
LVD P<1> 80 — 72 KEY A (NEED TO Al & 17 26 45 i ASE-TRUE CIE CLK100M 100M PE6N — K100M PE
= TIRUE LVD: IG A DATA N<2> e = TRIE 22 REsETCT = . DD 6 GND TP) ” MAKE_BASE-TRUE NC_PCIE CLK100M EEBN TP_PCIE_CLK100M_PE6P — rpne e TE NC_PCIE CLK100M PESP
0
> TRUE VDS I1G A DATA P<2> 17 7a e 0 :RHF PSOC_MISO o 35 _TP_FW643 SDA EERE :P PCIE CLK100M PE7N uz ue PCIE CLXLO0M PEEY
D TRUE T, CONN_A_CL! 17 74 8 RUE, PS 3 o4 s _TP_FW _ %’mﬂ#
VDS_CON K_F_N ° [ T OC_MOST 643_sM J— I oM _PE7P NG M_DEGP.
— TRUE N A CLK_F 74 85 RUE, P 23 %t 35 _TP_F = aKe_BAse- NC_FW64 PSOC_P1 3 — X PCIE CLK1
LE P = soc. W643 T _WM 00M PE
| TRUE LE]; RETURN 1 7 8 53 o 3 _TP_FW643 Tﬁz Ws,msg:“uz NC_FW643 SM 1o __TP_SATA C D2RN NC_PCIE CLK100M PE;E
= TRUE LED RRETURN 2 R é R SMBUS SM 2 S3 sCL 52 5 o _TP_FW643 FW620 T e e 1 __TB_SATA C D2RP Nc_psoc P13
= =
B TRIE T ETURN 3 . TRUE PSOC F C 2 S3 SDA 6 a5 48 84 o _TP_FW643 L A seor NC FW643 TMS 16 __TP_SATA C R2D CN NC_SATA C_D2RN
ED TRUE ED_RETURN 4 74 77 = TRUE PICKB CS L ¢ e s e 35 _TP_FW643 OEUF MAKE_BASE-TRU] NC_FW643 FW62 16 TP _SATA C R2D CP NC_SATA C D2RP
R HAKE_BASE-TRUE 0
= TRUE EEDfRETURNis 7 77 = TRUE PP5V EL o 10 CTL AKS BASETRUE NC_FW643_VBUF = 16 TP_SATA D D2RN NC_SATA C R2D CN
ED_RETURN_6 74 77 5_CUMULUS 52 ’ TP_FW643 AVREG ~— MAKE_BASE=TRUE NC_FW643 OCRI1O v —IE_SAZA D DIKE wa C
(NEED TO ADD 5 GND T K (NEED TO ADD 2 GND TP ” * TP_FW643 TDI = zuz i 1 TP SATA D R2D CN = ATA_D_D2R]
- ) WEJASE:TRU%C FW643 AVREG 16 __TP_SATA D_R2D_CP NC_SATA D_D2RP
KEYBOARD CONN bC POWER C 23 :P ¥DP PCH OBSFN A<O. .1 e emmor C_FW643 TDI \« __TP SATA E D2RN NC SATA D R2D CN
ONN 23 _TP_XDP PCH 221> — gpge  NC 16 TP_SA NC_SA
OBSFN_B NC TA E_D2RP TA_D_R2D_C
= T s TRUE (NEED 23 _TP_XDP <0..1> MAKE PASE= TP_XDP_PCH e TP NC P
= - PP3V3_S4 =y TRI PP18V5 DCIN3 el 5 _TP ECH_HOOKZ HARE “"NE rp_xDP opsEN A<0..1> . SATA E R2D CN SATA B DIRN
SATA ODD CONN :SS TRUE PP3V42 1E ADAPTER SEN FUSE XDPPCH_HOOK3 — e RE T PCH ORSFN B<0o.1>  » TP_SATA E R2D CP NC_SATA E_D2RP
= TRUE G3H 67 SE P 23 _TP_XDP_P — e oreemge XKDPPCH HOO: B o TP SA: NC_SAT,
== T W (NEED TO CH OBSFN R K2 TA F D2R] A E R2D
RUE PP5V SW ODD B> TRUE W: §§D1 P ADD 4 GND TP) 63 23 TB_XDP PCH HOOK4 D<0..1> ';::jEJASE:TRE TP_XDPPCH HOOK3 16 __TP_SATA F DZRE NC SATA E R2D EN
n oDD_} - b2 z o NE TP xDP_PCH_OBSFN_D<0.. 5
sMC (NEED 2 D TRUE s 23 _IB_XDP P £ as P_PCH_OB 16 __TP_SA NC_SAT:
= TRIIE SATAODD DETECT T ew = TRUE WS_KBD3 53 CH_HOOKS —— ek EASE’TZ\?E TP_XDP PCH HOI ELD< 1> 1 TP SATA £ R2D CN NC SATA E_D2R
__'ﬂﬁuﬁ;
| TRUE OoDD D2R C P s = WS_KBD4 LPC+SPI DEB 15 _TP_PCH GPI064 =S5 TE e xpP OK4 TA_F_R2D_CP A_F_D2RP
SATA O TRUE 53 UG_CONN CLKOUTF: E_BASE-TRUE PCH_HOO! NC_SATA
= TRUE SATA DD D2R C N a1 es 0D TRUE WS KBD5 : = TRUE LpC - 16 _TP_PCH GPIO65_ CLKO LEX0 __mm; Ne_s F_R2D CN
P T ODD_R WS ? = AD<0> 16 _TP_PCH UTFLEX] — VAKE BASE= PCH_GPI064 ATA_F_R2D
RUE SATA ODD R;]; P ne 0 TRUE e I;BDG . — :ETF LPC AD<1s> ) ey gpioee P—— EAZ: TRE beH GPIO6S ELKOUTFLEXO cp
° ° — NAKE BASETRR bow GPIO66 CLKOUTFLEX2
- SMC SSD N ° = TRUE BD7 53 1E LPC_ AD< R PI067 CLKOUTFLE Z2uE “HE_pcn G LKOUTFLEX1 4 __TP_TBT —
= TRUE = TEMP_CTL_R o = e WS_KBDS - = TRUE LPC z 1o s a7 o n mw o_187 upcs
P 33
OOB_TEMP = TRUE WS _KBDO 5 — TRUE LpC ?D<3> 16 45 47 61 BB o B—GEL06T _CLKOUTFLEX3 5 _TP ?T HONDCL NC_TB
(NEED WS =D TR LK33M BT_MONOB: T_MONDCO
TO ADD 3 GND TP = TRUE KBD10 s UE LPC F LPCPLUS 1645 47 ;1 s _TP TBT SE NC_TBT
s ) =B TR WS_KBD11 . = TRUE P RAME L a4 - MONOBSN o MONDC1
ATA HDD/IR/SIL [ TR 1= WS_KBD12 = TRUE C_PWRDWN_L 16 45 47 81 > P _DP_T29SRC_ML_CP<0 TBT_ MONOBSP
UE. WS KBDL 2 = TRUE LPC_SERIRQ 1 s ,» __TP_DP_T29SRC ML L3> e NC_TBT MONOBSN
0= TRUE > TRUE W 3 5 [y LPCPLUS v 55 TP DP T2 CN<0..3> — meyn— NC_DP_T29SRC
| g TRUE PP5V_SO_HDD_FLT D TRUE S _KBD14 53 = TRUE LPCPLU GELO to e 4+ _TP DP 9SRC_AUXCH CP =il NC_DP _T295 ML_CP<0..3>
= TRUE SATA_HDD_R2D_P (NEED 2 TP) ¢ ED TRUE WS_KBD15_CAP s — TRUE PM_C S_RESET L e e _ TR T T29SRC_AUXCH CN NC_DP_T2 RC ML _CN<0..3>
[rn SATA HDD " [ WS_KBD16 e TRUE _CLKRUN_L 247 29 PCIE RESETO 9SRC_AUXCH CP
‘ LRUE sa R2D N e TRUE ws NUH N = PP3V42_G3H e 2129 PCI . NC_DP_T29SRC AUXCH CN
= TRUE. S TA HDD D2R C P a1 80 = TRUE Ws KBD17 53 - TRUE PP5V SO H 17 45 47 46 __TP_T29_PC E_RESET] L TP T29 PCIE RI XCH
ATA I KB: ED TRIL 67 IE_RE ESETO
— TRUE sys LgDD D2R_C N e = TRIIE WS KBiiS - ED ‘T‘RII: SMC_RX_L 67 No_TE: 336 TP 129 PCIE REEETZ L IP 129 PCIE RESETL - e
22 T D_A] L TR 9 ey _TEST T3 L TP L
SM ' WS = T TDI PCIE RESE 6
o TRUE PPSVSSD THROTTLE R " = TRUE WS II:BBgzl 5 = ‘T;:TF SMC TDO a5 a6 a7 = rRuE R 73 T, -
_S3_IR R = TRUE 22 5 1E SM oo v S NC_Fw2 w0
(NEED TO ADD 3 G = TRUE C_TMS a5 a6 a7 £ED rRUE TEBN
GND TB) - R WS_K > ED TR SMC_TX L s = e NC_FW2_TPBIAS ©
= TRUE WS ng ONOFF_L = ED> ‘T‘RIIF SPI_ALT CLK e m uE NC_FW2_TPAP 0
R T SHIFT s 1E s s a6 a7 = TRUE Ne
R KBD 2 PI_ALT T FW2_TPAI 0
WS_LEF £20 TRUE Ccs L a D TRUE N
B R T_OPT 53 53 NC_F
ATT POWER CONN WS_CONTRO LON_KBD e TRUE I _ALT MISO “ = rane - WO_TPBP “’ [ED—uz  PCH VSS NCTE<1>
— L_KBD 53 SPI A C_FWO_TPB 40 ED—mue P
R = TRUE LT_MOSI a = e N CH_VSS NCTF< o s PCH vSS neTE<1s>
o SMBUS SMC 5 G3 (NEED TO ADD 2 GND TPy SPIROM USE MLB - NC_FWO_TPAP 0 " bon 2> " S p— NCTF<15>
= SMB SCL (NEED a TF<5> TF- o
= TRUE o US_SMC_5_G3_SDA o 4 a0 0a X To ADD 2 GND TF) 15 4 5 o o o peH vss neT <17> -
= TRUE S_DETECT_L o as as 5 BD BACKLIGHT CON = BCH VSS NCTF<9> e DCH VSS F<19> o a
PPVBAT_G3H_CO. 63 = TRUE N cpue  XDP_PCH AP Wm%m R bCH NCTF<19>
(NEED TO ADD 5 G ONN (NEED 5 TP) KBDLED ANODE 8 XDP_PCH PRI E, 3 o VSS NCTF<21> oo
ND 63 U s ED—w=u= P
E) * = TRUE SMC KDBLED o D rmuz _ XDP_PCH siiozu}a SOFT_RST L NCTE<12> o ED—m=u= pzz VSS_NCTE<252 : ]
— V.
. _PRESENT_L P — E s __ECH vss serpaze o
ONN (NEED To ADD 1 o ECP) eue  XDP_PCH SDcoMWR EN S_NCTF<29> o
= TRUE. GND TP) ED TRUE XDP DET_L
PP3V4 PCH_S5_PWR( s TP
R 2_G3H CAMERA ED sgue  XDP_PCH P — = LVDS_IG B _CLKN
D SMBUS_ SM /ALS CON £ WRBTN L s TP_L —
R C_5_G3_S 67 = N = 2 XDP_P VDS_IG B_C =
SMBUS _SMC CL B TRUE p = CH ISOLATE CP 23 > Ly, LKP Zaue NC LVDS I
= R SMC B 5_G3_SDA 645 a8 0 D R P5V_S3_ALSCAME raup  XDP FW_CLKREQ U uci L DS IG BKL PWM S SE:T“"EMJGLCLL
200 TRUE IL_BUTTON_L © 4o 48 84 @_‘T_RIJ.ELM = zauz—XDP . = MAKE BASE=TRUE DS_IG_B_CLKP
SMC LID R C_2_ S3_SCL > = AP CLKREQ L s SArE NC_LvDS
(NEE a9 46 63 B> TR SMBUS_SMC 2 6 a zpue  XDP PCH Al MC_BS ALRT L _BASE=TRUE IG_BKL PWM
D TO ADD 2 GND TP) e = T UE USB_CAMERA S3_SDa o UD_IPHS SWITCH EN — e
L RUE CONN P 6 45 48 84 - NC
USB_CAM = SMC_BS ALRT
(ZE}? CONN_N o mﬂnc MASTER=K90I MLB L
D T 17 TP
0 ADD 2 GND TP) 32 0 ): ™ 23"0 TVCLKINN A
VO_TVCLKINP e ne spvo mvemsmm
= uinke sase- NC_SD! FUN
R Y —
17 TP _SDVO STA _BASE-TRUE SDVO_TVCLKINP A
LLE ppl DRAWING “NUMBER
17 TP_SDVO_INTN ﬁgiaks o ZC £DVO_STALLN <] ple Inc. 051-9058
[ — e esEeTon C_SDVO_STALLP NOTICE OF P. " D
P TRUE ROPRIET
Al
MAKE_BASE=TRUE NC_SDVO_INTN THE INFORMATION CONTAINE RY PROPERTY: 6.0.0
MAKE_BASE=TRUE NC_SDVO_INTP THIE FOSEASOR ACREES T RPEEE INC S THE
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"G3Hot" (Always-Present) Rails 3.3V Rails 1.8v/1.5V/1.2V/1.05V Rails "FW" (FireWire) Rails
1 63 _=PPBUS G3H — PPBUS_G3H . ¢ _=PP3V3_S5_REG — PP3V3 S5 oo
ﬂiﬂ;ﬁé?i;ﬁigiﬁiﬁ:is’“ﬂm Eiﬂ:ﬁé?i;ﬁiﬁ:ﬁiﬁ:? i ﬁéﬁﬁiééi}iug 71 _=PP1V8 SO REG — PP1V8 SO 6 39 _=PPBUS FW FET
- =0 .
=PP3V3_S5_XDP 2 2A max supply MIN NECK WIDTH=0.3 MM
VOLTAGE-T .6V
—— =PPBUS_S0_LCDBKLT 7 =PP3V3 S0 _P3V3SOFET 72 MAKE_BASE=TRUE »
—  =PPBUS_S5_FWPWRSW 30 =PP3V3_S3 P3V3S3FET 22 — =PP1V8_S0_CPU VCCPLL 14 =PPVP_FW_PORT1 w0
—  —PPBUS_S0_VSENSE 50 S5_CPU_VCCDDR 26 —  =PP1V8 S0 _PCH VCCTX LVDS 2 =PPVP_FW_PHY_CPS_FET w0
55 _PPVIN_SW_T29BST Y | — =PPVIN SW_T29BST 8 3 S4_P3V3S4FET 72 — =PP1V8_S0_PCH_VCC_ DFTERM 19 20 22
VOLTAGE=12.8V =PPVIN S5 HS COMPUTING ISNS R 50 s5_LcD e =PP1V8 S0 _P1V05SOLDO " 3 _=PP3V3 FW FET PP3V3 FW_FWPHY
PVIN S5_HS_OTHER ISNS R 50 S5_PCH 1 =PP1VBR1VS_SO_PCH_VCCVRM 20
S5_PCHPWRGD 24 —  =PPVDDIO_SO_SBCLK 24
s0 =PPVIN_ S5 HS_COMPUTING ISNS PPBUS_S5_HS_COMPUTING ISNS -
S5_SMCBATLOW 5 =PP3V3 FW_FWPHY 38 39 40
S5_PCH_VCCDSW 20 22 4 _=PP1V5_S3 DDR_ISNS — PP1V5_S3_DDR =PP3V3 S0 P1VOSFWFET
= S5 SYSCLK 24 - B
— =PPVIN SO CPUIMVP 68 69 39 _=PP1VQ_FW FET R PP1V0_FW_FWPHY
= vIN 53 LDRREG S5_VMON S . === VTN LINE WIDTH=0.4 MM
r— 7 S5 PWRCTL . =PP1V5_S3 MEMRESET 26
— =PPVIN_S0_CPUVCCIOSO 70
—— S5_P3V3SUSFET 2 =PP1V5_S3 MEM A 2 -
— =PPVIN S0 _VCCSASQ P — =PP1V0 FW_FWPHY 38 39
S4 TBTAPWRSW 76 =PP1V5_S3 MEM B 29 —_—
=PPVIN_ S0_CPUAXG 69
S5_PCH_GPIO 15 =PPVIN_S0_DDRREG_LDO P
s0 =PPVIN_ S5 HS_OTHER ISNS — PPBUS_S5_HS_OTHER_ISNS =PPDDR_S3_MEMVREF 2
— MIN_LINE WIDTH=0.6 mm 72 =PP3V3 SUS FET = PP3V3_SUS =
WIDTH-0.2 mm = N LINE WIDTH-0.50MM  VOLTAGE-3.3V
e MIN_NECK_WIDTH=0.20MM  MAKE_BASE=TRUE ¢ _=PPDDR_S3_REG — PP1V5_S3 s T29 Rails (off when no cable)
—PPVIN S5 5VS3 o =PP3V3_SUS_PCH_VCCSUS_USB 20 22 MIN WO WIbT
—PPVIN S5_3V3S5 o —PP3V3_SUS_PCH_VCCSUS_GPIO 20 22 NAKE SASE-TRUE 35 s _=PP15V T29 REG PP15V_T29
=PP3V3_SUS PCH VCCSUS 20 =PP1V5_S3 P1V5S3RS0_FET 2 MINNECK
¢; _=PP18V5_DCIN_CONN — PPDCIN G3H =PP3V3_SUS_PCH_GPIO 16 17 18 19 =PP1V5_S3 DDR_ISNS R " vonEnce
NIN BECK WEDTHA0 .35 e =PP3V3 SUS PCH 2 __  =PPHV_SW_TBTAPWRSW e
VOLTAGE=18. 5’ B
2 =PP3V3_SUS_PWRCTL
E_BASE=TRUE 7 ,2 _=PP1V5_S3RS0_FET — PP1V5_S3RSO o 8s
=PPDCIN_S5_CHGR e =PP3V3_SUS_P1V05SUSLDO ” VN LINE WIDTH-0.6 MM
—— =PPDCIN_S5_VSENSE 50 —— =PP3V3_SUS_SMC 46 gézixggx ‘:J;\?TH:D-Z e 35 _=PP3V3 T29 FET PP3V3_T29
— — _pp3vi SUS ROM MAKE_BASE=TRUE = - MIN _LINE WIDTH
¢ _=PP3V42_G3H_REG — PP3V42_G3H . *
= % LINE. WISRRe0 3 I —— =PP3V3_SUS_PCH_VCC_SPI 20 22 — =PP1V5_S3 CPU VCCDDR 1012 15 26 »
MIN NECK WIDTH-0.2 MM =
VOLTAGE=3.42V =PPVDDIO_T29_CLK 24
MAKE_BASETRUE ;2 _=PP3V3 S4 FET — PP3V3 sS4 A =PP3V3 T29 RTR 33 34 35
— =PP3V3 S5 LPCPLUS ,,, = HIn LTINS WEoTAS0 SOMN  VOLTRGESITLIV ;1 _=PP1V5_SO_REG — PP1V5_S0
[ — MIN NECK WIDTH-0.20MM  MAKE. BASE-TRUE = MIN LINE WIDTH-2 mm =PP3V3 T29 PCH GPIO 1619
= =PP3V42 G3H BATT o —EP3V3 S4_TPAD e e
& [E——" . MAKE, BASE-TRUE
=PP3V42_G3H_CHGR 6, =PP1V5_SO_RDRVR a 35 _=PP1VQ5_T29 FET PP1VO5_T29 35
=PP3V3 S4 SD_HPD 0 _T29_]
=PP3V42_ G3H ONEWIREPROT 63 =PP1V8R1V5_S0_AUDIO 57
— =PpP3v3 S4_BT 3
=PP3V42 G3H PWRCTL 7 = — =PP3V3R1V5_S0_AUDIO 5 »
=PP3v42_G3H SMBUS_SMC_ BSA a8 ., _=PP3V3_S3 FET — PP3V3 S3 . — =PP3V3R1V5_S0_PCH_VCCSUSHDA 20 22 24 — _=PP1V05_T29 RTR M
= VN LINE WIDTH-0.50MM  VOLTAGE-3.3V [ =
=PP3V42 G3H SMCUSBMUX a2 MIN NECK WIDTH-0.20MM  MAKE. BASE-TRUE — _=PP1V5_S0_VMON 7
=PP3V42_G3H_TPAD 53 _pp3v3 3 BT
=PPVIN_S5_SMCVREF a6 = :
—_— — =PP3V3_S3_MEMRESET 26 67 31 _=PPVTT_S3_DDR_BUF — PPVTTDDR_S3
— =PPVBAT G3 SYSCLK 2 — - H
—— —— =PP3v3 S3 SMBUS_SMC A _S3 .
— =PP3V42 G3H AUDIO 58 r— VoL 75V
= —— =PP3V3 S3_SMBUS_SMC_MGMT 18 MAKE, BASE-TRUE
=PP3v3_S3_SMS - ¢ _=PPVTT_S0_DDR_LDO PPOV75_SO_DDRVTT

=PP3V3_S3 USB_HUB

MIN _LINE WIDTH=2 mm
[ECK_WIDTH=0.17 mm

=PPVRTC_G3_OUT — PPVRTC_G3H VOLTAGE=0. 75V 1v05 S0 LDO
= = TN LINE_WIDTH=0.Z 1 =PP3V3 S3 USB RESET 25 MAKE. BASETRUE
MIN NECK WIDTH-0.2 MM
TAGE=3" =PP3V3_ S3_ VREFMRGN — =PPOV75_S0_MEM VTT A
N PRSBTRUE N — > 1 _=PP1V0S S0 TDQ PP1V05_SO_PCH VCCADPLL
AxE P3V3 S3 WLAN . — =PPOV75_ S0 MEM VTT B 29 == e
=PPVRTC_G3_PCH 16 17 20 o
—_— =PP3V3_S3_SDBUF 24 =PPVTT_SO0 TTCLAMP 26
Rail =PP3V3_S3 P3V3ENETFET |
5V Rails 7 s _=PPVCCSA_SO0_REG p— PPVCCSA_SO_CPU 6 — =PP1V05_S0_PCH_VCCADPLL 22
6s _=PP5V_S5_LDO p— PP5V_S5 =PP3V3 S3 PCH GPIO 18 24 — 6 —
= =5
MIN NECK WIDTH=0.3 MM =PP3V3_S3_ISNS 1
VOLTAGE-5V
= =PP3V3 S3 USBMUX —
MAKE_BASE=TRUE 25 — =PPVCCSA_S0_CPU 12 15
R — .2 _=PP3V3_S0_FET — PP3V3_S0 6 us -
— = = N LINE WIDTH=0.5 WM  VOLTAGE3.3V
—_  =pP5V S5 TPAD ” MIN_NECK_WIDTH=0.20MM  MAKE_BASE=TRUE 71 _=PP1V05_SUS_LDO — PP1V05_SUS
——— * =pP3v3 S0 HDD -
— _=PP5V_S5_P5VSUSFET 2 “ . " " .
— P3V3_S0_AUDIO 57 61 62 ) Chipset "VCore" Rails
=PP3V3 S0 _BKL_VDDIO 77 — =PP1V05_SUS_PCH JTAG 23 69 _=PPVCORE_S0_CPU_REG —_— PPVCORE_S0_CPU 6
,, _=PP5V_SUS_FET — PP5V_SUS —PP3V3 S0 ISNS 1 NN NECK WIDTR=0 .55 Mt
HIN WECR WIBT-0 20w p— =PP3V3 SO HS COMPUTING ISNS 5o 70 _=PPCPUVCCIO SO _REG PP1V0O5_S0 A Mt
NSk ShSE-TRUE =PP3V3_S0_CPUTHMSNS 5 2 ma MINNECK Wi ot — =PPVCORE_S0_CPU 512 14
=PP5V_SUS PCH 22 =PP3V3_ S0 LCD e msig)\sé‘:’rnua =PPCPUVCORE_S0_VSENSE as
=PP3V3 S0 DP_DDC N — =PP1V05_S0 CPU VCCIO 9 10 12 14
66 _=PP5V_S3_REG — PP5V_S3 6 =PP3V3 S0 _ENETPHY 36 — =PPVCCIO_S0_CPUIMVP 68
= MIN LING WIDTH-0.5 mm =
B N = mm =PP3V3 S0_FAN_ RT —— =PPVCCIO_SO0_XDP
HIN NBCK_WIDTH-0.2 2 —— » 6o _=PPVCORE S0 _AXG REG PPVCORE_S0_AXG 6
MAKE_BASE=TRUE =PP3V3_S0_FWPWRCTL 1 — =PPVCCIO SO_SMC 16
_PPSV S3 ALSCAMERA =PP3V3_ S0_FWLATEVG 25 40 =PP1V05_S0_FWPWRCTL 2
— 2 =PP3V3 S0 P3V3T29FET s =PP1V05_FW_P1VOFWFET 30 !
> =PPS5V_S3 AUDIQ 57 =PPVCORE_S0_CPU_VCCAXG 9 12 15
—  -PPSV_S3_AUDIO AMP ~PP3V3_S0_SDCARD 2 —EPLVO5_S0_VHMON 7 PAXGVCORE_S0_VSENSE
——  =PP5V_S3_DDRREG ° =PP3V3_S0_P1V8S0 n XW0800 =PP1V05_S0_P1VO5T29FET s as
e 67 SM
= =PP3V3_S0_ODD a
=PP5V_S3_ IR a1 44 1 R 2 PP1V05_S0_PCH
_PPSV S3 MEMRESET =PP3V3_FW_P3V3FWFET 39
o o 26 =PP3V3 S0 PCH 16 22 XW05801 15 12 _=PP1V5_S3 CPU VCCDQ PP1V5_S3 CPU VCCDQ
=PP! DD M MAKE_BASE=TRUE MIN_LINE_WIDT! 6 MM
= =2 o =PP3V3 S0 PCH GPIO 16 17 18 15 30 - MIN NECK_WIDT
=PP5V_S3 PS5VSOFET 72 5 EJ =PP1V05 SO PCH VCCIO PLLPCIE 20 s
=PP3V3 S0 PCH VCC3 3 CLK 22 MAKE, BASE-TRUE
=PP5V_S3_USB a2 =PP1V05_S0_PCH 16 22
P3V3 SO_PCH VCC3 3 GPIO 20 22
=PP5V_S3_ SYSLED a6 =PP1V05_S0_PCH_VCCIO 20 22 14 12 8 _=PP1VO05_S0_CPU_VCCPQE PP1V05_S0_CPU_VCCPQOE
=PP3V3_S0_PCH VCC3 3 HVCMOS 20 22
=PP1V05_S0_PCH VCCIO PCIE 1
- =PP3V3 S0 PCH VCC3 3 PCI 20 22
,, =PP5V_S0_FET — PP5V_S0 . ——— — =PP1V05 SO PCH VCCIO SATA 16 20 22 MAKE, BASETRUE
— MIN LINE WIDTH=0.4 MM ), — =PP3V3 SO PCH VCC3 3 SATA 20 22 —
MINNECK WibTH-0.2 MM = L — -PPIV05 SO PCH VCCASW 52
VOLTAGE=SY — =PP3V3 S0 PCH VCCADAC 22 —
MAKE BASE-TRUE = , — =PP1VO5 SO PCH VCCIO USB 2 1412 _=PP1V8 SO CPU VCCPLL R PP1V8 SO _CPU_VCCPLL R
- =PP3V3 SO PCH VCCA LVDS 20 HIN LINE_WIDT
=PP5V_S0_BKL 77 =PP1V05_S0_PCH_VCC_CORE 20 22 MIN_NECK_WIDTI
— =PP3V3 S0 _PWRCTL 73 _ VOLTAGE=1.8V
=PP5V_S0_CPUIMVP 68 60 I — =PP1V05_ SO PCH VCCIO CLK 20 22 MAKE. BASE-TRUE
—PP5V_S0_CPUVCCIOSO 70 P — = S0_PCH_VCCDIFFCLK 16 20 22
=PP5V_SO_FAN_RT 2 = SO_PCH_VCCSSC 20 22
_ =PP3V3_S0_SMBUS_PCH e
=PP5V_S0_HDD_ ISNS_ R a9 S0_PCH_V_PROC_TIO 20 22
=PP3V3_S0_SMBUS_SMC_0_SO a8 PPN ——
=PPSV 0_KBDLED
=== > =PP3V3_S0_SMBUS_SMC_B_S0 . 2
L =PPSV_S0_LPCPLI P TP —— S0_PCH VCC DMI 20 22
p— =PP5V S0 VCCSASO 65 — o SO0_PCH _VCCIO PLLFDI 20 SYNC MASTER=K90I MLB SYNC DATE=02/15/201]]
— $—— =PP3V3 SO KBDLED 54
— =PP5V_S0_PCH 22 24 —_ —pp3v3 S0 MON S0_PCH_VCCDMI_FDI 20
—  =PP5V_S0_VMON ——— =0 ” i
=eESy S0 Vniox - ey — ” Power Aliases
=PP5V_S0_AUDIO v BReRD_SU_KEM B »
=PP3V3 S0_P1V550 n Apple Inc.
=PP3V3_S0_T29PWRCTL 35 ;3 _=PP3V3_ENET FET 6

49 =PP5V S0 HDD ISNS

PP5V_S0_HDD

MIN_LINE_WIDTH=0.6MM
WIDTH=0.4MM

=PP5V_S0_HDD

P3V3_S0_HS OTHER ISNS
=PP3V3 S0 _DPSDRVA

=PP3V3 S0 _P1VO05S0LDO

=PP3V3 ENET PHY

NOTICE OF PROPRIETARY PROPERTY:

THE_INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:

6.0.0

— a1 =PP3V3 S50 IMVPISNS 49 =EP3V3 ENET SYSCDK 2 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 8 OF 109
=PP3V3 S0_XDP 23 =PPVDDIO_ENET CLK 24 II NOT TO REPRODUCE OR COPY IT
_PP3V3 S0 T2912C " - III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 7 OF 86
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6 5 4 3 2 1

CPU signals o _=PEG R2D C P<12..15> — PCIE T29 R2D C P<3..0> 38 T29 DP Ports
s _=PEG R2D C N<12..15> —_ UAKE BASEMIRUEpCTE T29 R2D C N<3..0> -
HEATSINK STANDOFFS 26 _MEMVTT EN —  =DDRVTT_EN 26 67 , _=PEG_D2R_P<12..15> = ““EJASEiT““E PCIE T29 D2R P<3..0> 35 01 ., _DPB_IG HPD = EDP T29SNKO_HPD -
MAKE_BASETRUE , _=PEG D2R N<12..15> —_ UAKE BASETRUP pCIE T29 D2R N<3..0> . _BASE=TRU!
20902 ——  MAKE_BASE=TRUE
STDOFF—4.50D. 98H-1.1-3 . 48—TH o1 75 DP_EXTA ML C P<3..0> — TP DP_IG B MLP<3..0> - -
. . . . MAKE_BASE-TRUE — - =PP3V3_SQ DP_DDC 4, _TP_DP_IG C MLP<3..0> p— DP_T29SNKO ML C P<3..0> 33 63
1 DP_EXTA MI,_C N<3..0> — TP_DP_IG B _MLN<3..0> ~——  MAKE_BASE=TRUE
1 7% —— AE_BASE=TRUE — ¥ ., _TP_DP_IG C MLN<3..0> = oo DP_T29SNKO ML _C N<3..0> 3 es
o1 75 DP_EXTA_AUXCH C P — DPA_IG AUX _CH P 17 RrR0921% R0922% R0923' 17 _DPB_IG_AUX_CH P p— - DP_T29SNKO_AUXCH C_P 33 83
= MAKE_BASE=TRUE - 2.2K 2.2K 2.2K 17 _DPB_IG AUX CH N VMAKE_BASETTRUE pp_T29SNKO_AUXCH C_N 3 83
= o1 75 __DP_EXTA_AUXCH_C_N DPA_IG_AUX_CH_N 1 == WAKE_BASE-TRUE
MAKE_BASE=TRUE aLLeH aLLeH eLew ;, _TP_DP_IG D HPD — DP_T29SNK1 HPD 3
402 2 402 2 402 2 _— MAKE_BASE=TRUE
20904 FAN STANDOFF
STDOFF-4.30D.98K_1.1-3.48-TH TP_DP_IG C_CTRL_CLK DPB_IG_DOC_CLK
1 720905 = v 47 _TP_DP_IG D MLP<3..0> p— DP_T29SNK1 ML C P<3..0> 33 83
TP_DP_IG C CTRL DATA p— DPB_IG D DATA 1 —"RE BASE-TRUE
STDOFF-4.50D.98H-1. 1| H FW PLUG DET L TP DP IG D CTRL CLK = MARE BASE-TRUELL 1o [ Onpp CLK 17 _TP_DP_IG D MIN<3..0> — - DP_T29SNK1 ML _C N<3..0> 33 83
s AT BASEoTRUE = PR L 19 39 w7 —rs SASEoTRUE ., _TP_DP_IG D _AUXP —_ VAKEPASETRUE hp T29SNK1 _AUXCH C P 33 83
— - 17 _TP_DP_IG D_CTRL_DATA — _ DP_IG D_CTRL_DATA ——  MAKE_BASE=TRUE
- BELOW CPU ——ARE DASE-TRUE 1, _TP_DP_IG D_AUXN — - DP_T29SNK1 AUXCH C N 33 83
39 _FW643 WAKE L — =FW PME L 38 39 - ——  MAKE_BASE-TRUE
MAKE_BASE-TRUE — . =pPP3v3_SQ DP_DDC
= NC_BCM57765 CE L MS INS L — BCM57765 CE L MS INS L
TP_SMC_EXCARD_ PWR_EN — _SMC_EXCARD_PWR_EN N 1 FAKE PASE-TRUE No_ TEST_TRUE —
20920 MARE BASE-TROE = R0924"| R0925
2.2K 2.2K
STDOFF-4.50D.98H-1.1-3.48-TH 16 PCIE_EXCARD D2R_N NC_PCIE_EXCARD_ D2RN / 5% ; 5%
1/16W 1/16wW
1 16 PCIE_EXCARD_D2R_P NC_PCIE_EXCARD_D2RP MF-LF MF-LF 6 TP_LVDS_IG_B_CLKP — LVDS_IG_B_CLK_P 17 80
402, 402, MAKE_BASE=-TRUE —
16 PCIE_EXCARD R2D C N —— TRUE _ NC_PCIE_EXCARD_R2D_CN
16 _ PCIE EXCARD R2D C P T e DASEoTRUE NC_PCIE_EXCARD R2D_CP ,s _DP_EXTA DDC_CLK — DPA_IG DDC C - ¢ _TP_LVDS_IG B _CLKN — LVDS_IG B _CLK N [,
= LEFT OF CPU o1 16 _PCIE_CLK100M_EXCARD N T ke A NC_PCIE CLK100M EXCARDN MAKE_BASE=TRUE MAKE_BASE=TRUE
d —— MAKE_BASE=TRUI 75 _DP_EXTA DDC_DATA — DPA_IG_DDC_DATA 17
MLB MOUNTING (TO C. BRACKET) SCREW HOLY o1 16 __PCIE CLK100M_EXCARD P — EMSENEYHCIE CLK100M EXCARDP FAKE PASE-TRUE = NC_LVDS_IG B_DATAP<0..3> — LVDS_IG B_DATA P<0..3> 11 80
OMIT ol T MAKE_BASESTRUE ;5 _DP_EXTA HPD — DPA_IG HPD 1 MAKE_BASE=TRUE NO_TEST=TRUE
MAKE_BASE=TRUE _— NC_LVDS_IG B DATAN<O..3> —— LVDS_IG B _DATA N<0..3> 17 80
z0906 z0 PCIE PCH D2R N<5..8> — tRuE NC_PCIE PCH D2RN<5..8> = 09081 HAKE_BASE-TRUE NO_ TEST-TRUE —
3R2P5 3R ——  MAKE_BASE-TRUE R X
> — <5..8>
] . PCIE PCH D2R P<5..8 = NC_PCIE PCH D2RP<5..8 100K NC_LVDS_IG A DATAP<3> — LVDS_IG A DATA P<3> 17 a0
( PCIE_PCH_R2D_C_N<5..8> — TRup — NC_PCIE_PCH_R2D_CN<5..8> 5% MAKE_BASE-TRUE NO_TEST-TRUE —
PCIE PCH R2D_C _P<5..8> i NC_PCIE PCH R2D_CP<5..8> A NC_LVDS_IG A DATAN<3> LVDS_IG A DATA N<3> .
= 202 MAKE_BASE-TRUE -
= = o1 16 __PEG_CLK100M P MAKE_BASEZTRUE NC_PEG_CLK100MP 2 - ¥O_TEST~TRUE
61 16 __PEG_CLK100M_N MAKE_BASEZTRUE NC_PEG_CLK100MN 74 ¢ _LVDS_DDC_CLK — LVDS_IG_DDC_CLK 1
= WAKE_BASE-TRUE = WAKE_BASE-TRUE =
MLB MOUNTING (TO TOPCASE) SCREW HOLES RO910 74 6 M;ZDSASEDZquATA — LVDS_IG _DDC_DATA 17
0 ;7 _LCD_BKLT PWM — LVDS IG BKL_PWM 1
oMIT oMIT oMIT - EfkliUSAssw RESDBKLT PWR 2 PPBUS_SW_BKL HAKE_BASE=TRUE —
Z Z 20910 - 5%
0208 3?12359 3R2P5 1/16W 74 _LCD_IG_PWR_EN —— LVDS_IG_PANEL_PWR 17
3R2P5 HE . MAKE_BASE=TRUE —
1 1 1 TP_PCH CLKOUT DPN —— TRUE NC_PCH CLKOUT DPN
e —— MAKE_BASE=TRUE f— =PPBUS_SW_BKL 77 77 _LCD_BKLT_ EN — LVDS_IG_BKL_ON 17
= FAKE_BASE-TRUE —
16 _TP_PCH CLKOUT DPP — tRuE NC_PCH CLKOUT DPP _BAS!
== MAKE_BASE-TRUE
- OMIT - OMIT -
20911 20912
3R2P5 3R2P5 NC_CPU_VCCIO SEL — CPU VCCIO SEL 1278
MAKE_BASE=TRUE NO_TEST=TRUE —
: : X
_I: USB Signals
NC_USB3_EXTD_TXN —— USB3_EXTD_TX N 18 80 32 _USB_BT N —— USBHUB_DN1_N 25
MAKE_BASE=TRUE NO_TEST-TRUE — MAKE_BASE=TRUE —
NC_USB3_EXTD_TXP —— USB3_EXTD_TX P 18 80 32 _USB_BT P —— USBHUB_DN1_P 25
MAKE_BASE=TRUE NO_TEST-TRUE — MAKE_BASE=TRUE —
NC_USB3_EXTD_RXN — USB3_EXTD_RX N 18 80 53 _USB_TPAD N —— USBHUB_DN3_N 25
MAKE_BASE=TRUE NO_TEST=TRUE — MAKE_BASE=TRUE —
T29BST:N NC_USB3_EXTD_ RXP — USB3 EXTD RX P 18 s0 53 _USB_TPAD P — USBHUB_DN3_ P 25
R0960 MAKE_BASE=TRUE NO_TEST=TRUE — MAKE_BASE=TRUE —
0 USB IR N USBHUB DN2 N
45, _=PPVIN_ SW_T29BST 1 2 =PP15V_T29_ REG 735 pp1 POE #0 4 AKE_BRSE-TRUE i
N 1412 7 9 44 _USB_IR P — USBHUB_DN2_P 25
1/8w WAKE_BASE-TRUE =
ME-LE
805 ‘R0940 0 a5 _USB_SMC N — NC_USB_SMCN
R —— MARE_BASE-TRUE  No_TEST-TRUE
5% s 45 _USB_SMC P — NC_USB_SMCP
1716w = MAKE_BASE-TRUE NGO _TEST-TRUE
Unused eDP CLK 5402 NC_USB_EXTD_EHCIN — USB_EXTD_EHCI N 18
MAKE_BASE=TRUE NO_TEST=TRUE —
DPLL_REF_CLK_P — DPLL_REF_CLKP NC_USB_EXTD_EHCIP —— USB_EXTD_EHCI P
ve s T29_A_BIAS ., DP_A_BIASO ., DP_A BIAS2 10 = Ate_PRsE-TRUE AT BASE-TRUE o TEST-TRUE = *
10 _DPLI,_REF CLK_N — _DPLL_REF_CLEN 1 NC_USB_EXTCN — USB_EXTC_N 18 80
EMI IO (SHORT) POGO PINS C0960 1 C0962 1 C0964 1 = uxe_BRsE-TRUE %9 941 Jic-usa ruc No_rEsToTRUE
0.01UF 0.01UF 0.01UF 5% B_EATCP EXTC P e 90
. UE . uE . uE 1 1/- 16w MAKE_BASE=TRUE NO_TEST-TRUE —
Lov Lov Lov 2 C_USB3_EXTC_TXN — USB3_EXTC_TX_N
250900 750901 zs 250910 XSR-CERH 2 XSR-CERN 2 XSR-CERN 2 2402 R No_TEST-TRUE — *
1.4DIA-SHORT-SILVER-K99 1.4DIA-SHORT-SILVER-K99 1.4DIA-SHOH JR-K99 1.4DIA-SHORT-SILVER-K99 NC BSB3 EXTC TXP - — USB3 EXTC TX P e
sM sM sM MAKE_BASE=TRUE NO_TEST=TRUE —
1 ) ) q 1 = = = = NC_USB3_EXTC_RXN — USB3_EXTC RX N 6
MAKE_BASE-TRUE No_TEST-TRUE
PM _SLP_S3 L — =TBT_S0_EN - =
— T29 A BIAS R2DP1 s 73 45 28 1T KE BASESTRUE — e NC_USB3_EXTC RXP — USB3_EXTC RX P 6
— MAKE_BASE-TRUE No_TEST-TRUE
= = = = 4 T29 A BIAS R2DNO NC_USB_EXTD_XHCIN — USB_EXTD XHCI N 16 80
250903 2509 51 MAKE_BASE=TRUE NO_TEST=TRUE —
1-4DIA-SHORT-SILVER-K99 1 - 4DIA-SHORT- 99 R0971 ,,, 3 252 29 A BIAS R2DN1 NC_USB_EXTD_XHCIP — USB_EXTD XHCI P 16 80
sM sM 51 17200 HE E=3.3V MAKE_BASE=TRUE NO_TEST-TRUE —
N ' e s e T29 A BIAS, RO970 0, 3\ A p 252 T29 A BIAS R2DPO
zon e[ VOLTAGE=3.3V Cc0971: TP_CPU_THERMDP THERMD_P 5 es
0.01UF FIAKE_BASE-TRUE
= C0970: 13% TP_CPU_THERMDN — CPU_THERMD N 9 85
B = 0.01UF —— XSR-CERM 2 HAKE_BASE=TRUE —
%0{%} - 0201
2
EMI TALL POGO PINS XSR-CERM
TP_CPU_VTT_ SELECT —— CPU_VTTSELECT
250904 250905 250 250907 R SASEoTEUS =
POGO-2.00D-3.5H-K86-K87 POGO-2.00D-3.5H-K86-K87 POGO-2.00D-3| K87 POGO-2.00D-3.5H-K86-K87 Unu Sed T2 9 Port s -
o o s o
51 . .
. . . ) R0973 ,,, 3 2 5s 29 A BIAS D2RN1 Digital Ground
T720W T E=3.3V 83 33 D2R_P<2..3> — NC_T29_D2RP<2..3>
R0972 ,,, 3% , s T29 A BIAS D2RPL T HAKE BASE-TRUE No_TEST-TRUE
= = = 120 VVV ¥ VOLTAGE=3. 3V 63 33 D2R_N<2..3> NC_T29 D2RN<2..3>
= - - C0973: = TAKE BASETTRUE o TEsT-TRUE
0.01UF
TALL POGO PINS close to DIMM conn. C0972 1 188 o3 3 [¥y—T29 R2D C P<2..3> — NC T20 R2D CP<2..3> _
0.01UF —— XSR-CERM 2 MAKE_BASE=TRUE NO_ TEST-TRUE =
18 1 0201 o 33 I T29 R2D_C N<2..3> — NC _T29 R2D CN<2..3>
250920 250921 250922 250923 750924 X5R-cERl 2 — MAKE_BASE=TRUE NO_TEST=TRUE
POGO-2.00D-3. SH-K86-K87 POGO-2.00D-3. SH-K86-K87 POGO-2.00D-3. SH-K86-K87 POGO-2.00D-3. SH-K86-K87 POGO-2.00D-3. SH-K86-K87 . 129 LSEO<2> __ 729 1SOE<2> [ — e —
o o o o o [masns = = oD wﬂ_
s3 (D T29 LSEO<3> = "HFo"YECRYS> BT 5
N N N N N —— MAKE_BASE=TRUE s 1 Alij
Signa iases
= = = NO STUFF = NO STUFF = NO STUFF
NO STUFF NO STUFF TBT JTAG . Apple Inc
.
Unused PGOOD signal o
JTAG_ISP_TCK — JTAG_TBT_ TCK
R e e = oD > __TP_PIV5S3RSO_RAMP_DONE _ — P1VSS3RSO_RAMP_DONE an - NOTICE OF PROPRIETARY PROPERTY:
MAKE. BASE-TRUE =
JTAG_ISP_TDI — JTAG_TBT TDI e THE INFORMATION CONTAINED HEREIN IS THE
” MAKE_BASE=TRUE — oD 2 > TP_DDRREG_PGOOD = DDRREG_PGOOD o PROPRIETARY PROPERTY OF APPLE INC.
- MAKE_BASE=TRUE THE POSESSOR AGREES TO THE FOLLOWING:
19 %DO == JTAG TBT TDO ) I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 9 OF 109
- II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 8 OF 8 6
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NOTE: Intel provides an internal pull-up OF 5-15k to VCCIO on all CFG signals.
OMIT_TABLE OMIT_TABLE
CRITICAL R2140%0 CRITICAL MIN_LINE_WIDTH=0.3 MM
- CPU_PEG_COMP 1 2A'A 2 =PP1V05_S0_CPU_VCCIO 4401 1 HIN KECK WIDTH=0.2 1t
7517 (my—DMI_S2N _N<0> g M24pur RX 0* U1l000 PEG_IcoMpI| G3 FUICEIENRCUL000. 02112 Tt A 7 25 [y CPU_CFG<0> B50 |crg o SA_DIMM VREFDQ| BE7 PPCPU_MEM_ VREFDQ_A .
78 17 DMI_S2N_N<1> P6 A DMI_RX_ 1% IVY-BRIDGE PEG_ICOMPO| G1 nrr 7 23 5 OO CPU_CFG<1> C51 |crG_ 1 SB_DIMM_VREFDQ| BG7 e PPCPU_MEM VREFDO_B oD
6 17 DMI_S2N_N<2> Pl pmr_rx 2% 20}3—615W PEG_RCOMPO| G4 7 23 5 Coy—CPU_CEG<2> BS54 |cpg 2 U1000 RsvD 30|1 MIN_LINE WIDTH=0.3 MM
1 = MIN NECK WIDTH-0.2 MM
7 1 oy DMI_S2N_N<3> - P10 {pMI_RX_3* (1 oF 9) PEG R 0522 —DPEG D2R N<0> . 7 255 (I ggg ggg:i: 223 crc_3 BGA revD 31| T Eg VOLTAGESD- 75V
D 7w DMI_S2N_P<0> N3_| oM Rx_0 PEG_RX_1+(I23 =DEG_D2R N=l> . L O CPU cre<s> 53 Jone o resemvep  RsvD_32[ B4 e D
7w DMI_S2N_P<1> ?7 | pMr_Rrx 1 PEG_RX_2+[3B22 =PEG_D2R_N<2> . 70 239 I CPU CFa<ts Frr M a = rsvp_33| L4 o
78 17 DMI_S2N_P<2> P3 | pmr_rx_2 PEG_RX_3*[yD21 =PEG_D2R_N<3> . 2 ED— = reeTe FYTR M 0 0 u
7 —DPMI_S2N P<3> g Pl |pur RX 3 PEG_RX_4*(yAL9 @ =PEG_D2R_N<4> am ¢ 7o 0 D> CDU CFG<8> 255 CFC_7 a i RSVD_34 s NC
PEG_RX_5%[D17 =PEG_D2R_N<5> 6 PLACE_NEAR=U1000.H43:50.8MM 7 O cFc_8 g RSVD_35 NC
7 17 DMI_N2S_N<0> K1 pMr_Tx_0* ore Rx ol Ble —PEG D2R N<6> PLACE S1DE=BOTTOMN 7 21 [rry—CPU_CFG<9> H51 lopg o a rsvD_36[ UL 1o
8 17 DMI_N2S_N<1> M8 {pmur_Tx_1% PE(;RX—WDW—"W& - 7 21 oy CPU_CFG<10> K49 |org 10 > RSVD_37| W3 1
S T N2s Nezo & w9 = =PPVCORE_S0_CPI - —
7 1 oomDMI_N2S_N<2> > N4 ] pur_Tx_2% . SN e =REG_DZRN<1> . _S0_ [EeT + +» Co>_CPU_CFG<11> K53 |epg 11 2 rsvp_3s| P13 o0
7 DMI_N2S N<3> R2 I pM1_TX 3% z R — ¢ =PPVCORE_S0_CPU _VCCAXG 712 15 2 CPU_CFG<12> F53 |erg 12
PEG_RX_9*[B10 =PEG_D2R_N<9> B NosTUFF NosTUFF = = = e D — — rRsvD_39| 2133,
R = e oo o CPU_CFG<13> G53 |cpg 13 = c
78 17 DMI_N2S_P<0> K3 |pMI_TX 0 PEG_RX_10*[yG8 =PEG_D2R_N<10> B R1064% 1R1070 [masns CPU CFG<14s vy - RsvD_a0| K23
78 17 DMI_N2S_P<1> M7 |pMT TX 1 PEG RX 11+|4A8 =PEG D2R N<11> . 49.9 49.9 7 23 (IR CFG_14
— = 0 P —— == s 15 7 23 (I CPU_CFG<15> F51 |crG_15 RSVD_41| Al
75 17 DMI_N2S_P<2> P4 |pMr_TX 2 PEG_RX_12%[B6 =PEG_D2R_N<12> s 116w 1/16w CPU CFG<16> D52 . TS i
517 @U—DPMI_N2S _P<3> o, T3 IpMr Tx 3 PEG_RX_13*pH8 o, =PEG D2R N<13> .—m, "ior, i = D CPU CFG<17> 53 CFG_16 RSV[L“J%}IC
PEG_RX_14*ES =PEG_D2R_N<14> s PLACE_NEAR=U1000.H45:50.8MM > cFe_17 RSVD_43 NC _—
717 @um—EDI _DATA N<O0> o, U74FDI0_TX 0* PEG_RX_15+(K7 g =PEG D2R N<15> . m. PLACE_SIDE=BOTTOM a3 RsvD_44[ A 3c
78 17 FDI_DATA_ N<1> W1l FDIO_TX_1% Note. VOLTAGE=1.25V CPU_VCC_VALSENSE_P bal VCC_VAL_SENSE RsvD_45[ N
— - PEG_RX_0| K22 =PEG_D2R_P<0> . CPU_VCC_VALSENSE N =543 vss_var_sensE — Ne
e FDI_DATA N<2> MLg FDIO_TX 2+ 3 PEG RX 1| K19 =PEG_D2R_P<1> Note. VOLTAGE=0V - - - e -
FDI DATA N<3> AA6 | FDTO TX 3% < RX_ L ————2 e (W) ¢ —CRU_AX.GJZALSEN.SE_;‘_H‘IS
nr - - - & PEG RX 2{ €21 o, =PEG D2R P<2> m: Note. VOLTAGE=1.05V = = = K45 [VAXG_VAL_SENSE
78 17 FDI_DATA_ N<4> W6 { FDI1_TX 0% I PEG_RX_3| D19 =PEG_D2R_P<3> R —CRU_AX.GJZALSEN.SE_N—‘._NW& TOLTAGESOV - - ] [VSSAXG_VAL_SENSE
78 17 FDI_DATA_N<5> V44 FDI1_TX_ 1% I PEG_RX_4| C19 =PEG_D2R_P<4> A F48 |ycc_DIE_SENSE
78 17 FDI_DATA_N<6> v2 rpr1_Tx_2% 9 PEG_r%_5| D16 & G D2R pese : wostore || wostore —TE_CRU_VCC DIF _SENSE g N
517 @U—EDL_DATA N<7> o,  ACIHFDIL TX 3* & PEG_RX_6| C13 =PEG_D2R_P<6> B R1065 R1071 . CPU THERMD P H48 [psup 6 DC_TEST_A4 TP_CPU DC TEST A4
- g rx_7| D12 =PEG_D2R_P<7> 49.9 49-9 CPU_THERMD_N k48 3 pc_rest_cai ©4CPU DC_TEST _C4 D3
78 17 FDI_DATA_P<0> U6 | FprO_TX 0 Z PEG RX 7l -2 —ggu——= 22 228 25 /im M)« 116w Tiew o0 QUIf—=E et S S—gm———RSVD_7 D3 J
Ty N PEG_RX_8| CL1 =PEG_D2R_P<8> f ke ke NOTE: _Intel does not recommend to use DC_TEST_D3
78 17 FDI_DATA_P<1> W10 [Fpro_rx_1 > @ PEG RX 9] C9 _PEG D2R P<9> 02, 5402 PRTE a1n8185 S8R5 8 E5°REENRaEY concern.B322 |rsvD_8 pc_test_pi| Pl TP _CPU DC TEST D1
w1 @um—EDL _DATA P<2> o, W |ppro_TxX 2 9 q — T s —PEG D2R P<10> ¢ PLACE NEAR=U1000.K45:50.8MM NEY2 rsvD_9 pc_TEST a58| 258 TP _CPU DC TEST A58
FDI DATA P<3> AA7 ~ 2 PEG RX 10{ T8 g =PEG D2R P<1lU> ~—m. PLACE —SIDE=BOTTOM 1 259 = — = =
C 75 17 (GO} - FDIO_TX_3 @ & pEG R¥ 11].C8 —PEG D2R P<ll> NESEL |rsvD_10 DC_TEST_A59 59 C
°  RX 11{ C8 g =PEG D2R P<1l> m. L I —Cﬂl—msw-‘?:f‘\— = =
75 17 FDI_DATA P<4> W7 | FDI1_TX_0O 2 @ PEG_RX_12| C5 =PEG_D2R_P<12> s - NQ%RSV[LH pe_TEST.C59 izi
. G FDI_DATA P<5> 14| ror1mx 1 2| 8 g =PEG_D2R_P<13> . FLRSE-SEmLpne, weass0. s T i e
7517 FDI_DATA_ P<6> AA3 | ppr1 TX 2 5 é PEG_RX_14| F6 =PEG_D2R_P<14> . o ) N@%%RS"[L“ PC_TEST_C61—-
8 17 FDI_DATA P<7> AC8 |ppr1 Tx 3 H & PEG_Rx_15| K6 =PEG D2R P<15> . NOTE: Intel validation sense lines per NEREZ |RsvD_14 DC_TEST_D61 TP_CPU DC TEST D61
D e = B g e SR doc 439028 revl.0 HR_PPDG sections 6.2.1 and 6.3.1. N&¥E2 IrsvD_15 pc_tesT BD61| BP6L TP CPU DC TEST BD61
7 17 FDI_FSYNC<0> AALl | pp10_FSYNC a H PEG_TX_0+(3622 g =PEG R2D C N<0> mmm: N&YE2 IrsvD_16 pc_TesT BE61| BE6l CPU DC TEST BES59 BE61
1 I FDI_FSYNC<1> - ACl2 |ppIl1_FSYNC E 2 PEG_TX_1%pC23 =PEG_R2D_C_N<1> . n&Y2L [rsvp_17 bDC TEST BES59| BE59 - — |~
2 D23 =PE <2> 1 % X " BG61
o FDI INT it |epr ne a ] PEG_TX 2% p2d _PES Egg g g<§> s Né'g%RSVDle DC_TEST_BG61 = (‘PU_D(‘_TEQT_BGEi)_BG61
wfiz 100 - =PP1V0O5_S0_CPU_VCCIO w PEG_TX_3* o NESE2 IRsvVD_19 DC_TEST_BG59
- - 78 17 FDI_TLSYNC<0> AAL0 | FDIO_LSYNC o PEG_TX_4*[H19 =PEG_R2D_C_N<4> B NESE2 IrsvD_20 pc_tesT_BG58| 2658 TP _CPU DC TEST BG58
78 17 FDI_TLSYNC<1> AG8 | FpI1_LSYNC g PEG_TX_5*(nC17 =PEG_R2D_C_N<5> B NESEE |RsvD_21 pc_TEST_BG4| B64 TP _CPU DC TEST BG4
2s EDP_COMP % PEG_TX_6* K15  =PEG _R2D_C _N<6> mmm, NESEZ |rsvD_22 DC_TEST_BG3| BG3 _DC_ _C4 BE3_BG3
PLACE_NERR-U1000.A73:12. 7101 AD2 | EDP_ICOMPO - PEG_TX_7*[5F17 - =PEG R2D C N<7> mms NESE2 IRsVD_23 pc_TEST_BE3| BE3
AF3 | EDP_COMPIO I PEG_TX 8xpFl4 =PEG_R2D_C_N<8> 6 8528 _|rsvD_24 DC_TEST BG1| BGL E1 BG1l ]
_ _TX 8*()" =" g —ools RED L N<O2 mym N = - ] _CRLJ=EC=TESL_(‘_4=13 _
EDP_HPD - 2611 |gpp mep & PEG_TX 9+yA15 g =PEG R2D C N<O9> mmm. nE525 |rsvD_25 pc_tEsT_pE1| BEL
- - & PEG_TX_10%|yJ14 =PEG_R2D_C_N<10> 6 NESES IRsVD_26 pc_tesT_Bp1| BPL TP CPU DC TEST BD1
¢ IP_EDP AUX N g g BG4 4Epp AUX* & PEG_TX_11%pH13 g =PEG R2D C N<11> mmm NE824 |rsvp_27
. _TP_EDP_AUX_P AF4 | Epp_aAux b PEG_TX_ 12+ M10 =PEG_R2D_C_N<12> .
LP_EDP _AUX D gy 272 | EDP_ < _TX_
PUACE_WEAR=01000.AGL1 F10 = <13>
. crwEevio00. 82D BDP TR N<0> a3 | mpp mx 0% & PEG_TX_13* PEG_R2D_C_N<13 s
e _TX_| a PEG TX 14%jD9 —PEG_R2D_C_N<14> .
402 s .TP_EDP_TX N<1> AC4 | EDP_TX_1* a R e —PEG R2D C N<15>
+ _TP_EDP_TX N<2> AE11 JEpp TX 2% 2 PEG_TX_15%[y - = oD -«
« TP_EDP_TX N<3> AE7 J EDP_TX_3* a PEG_TX_ 0| F22 =PEG_R2D_C_P<0> .
=) A23 =PE R <1>
. _TP_EDP_TX_P<0> acl | gpp_1x_0 £ e I oza —pEg Rzg g §<§> .
< TP_EDP_TX P<1> o A4 | ppp 7x 1 B PEG_TX_2 ¢
- PEG_TX_3| E21 =PEG_R2D P<3> o
. _TP_EDP_TX_P<2> AEL0 | gpp 1x 2 _TX_ _R2D_C__
B TP_EDP_TX_P<3> AE6 | mpp_Tx_3 peG_Tx_4t 513 =BEG_RID_C_Pp<d> ¢ B
¢ TP _EDP TX P<3> .,  AF6 [EDP TX | PpEG_Tx 5| B18 =PEG_R2D_C_P<5> .
Intel Doc 467283 ChiefRiver Platform design guild rev0.71 section 2.2.12 recommendation. PEG_TX_6| K17 =PEG_R2D_C_P<6> s
NOTE: eDP_COMPIO and eDP_ICOMPQ be left floati pEG_rx_7| O] =PEG RID & Pei> N
: P_T MP -
even Ef ix&ergﬁlaéraghigs e aiSaR188" BRcathey 026" PEG_TX 8| E14 =PEG_R2D_C_P<8> .
shared with other interfaces. prG_Tx_o| C15 —DPEG R2D C D<9> :
PEG_TX_10{ K13 g =PEG R2D C _P<10> mmm:
NOTE: The EDP_HPD processor input_is a, low voltage active low signal. PEG_TX_ 11| G13 =PEG_R2D_C_P<11> A
heref ! it hie i it
S RGN G N TR R T pEc_mx_12] K10 =PEG_R2D_C_P<12> g
(Petdr Yo 1326sE'Brocessor EDS For DG Specifications). PEG_Tx_13| 610 =PEG_R2D_C_P<13> .
If HPD i$td‘i:sagll)8delc1%le eDP i%eigﬁce is still enaléled, h therboard PEG_TX_14| D8 =PEG_R2D_C_P<14> s
FRPE°S gng1 “Can be'Te18 Y5%n3-conhecl B¥IEnPR E°808 PRe 2050 TSTATERRTE: pEG_Tx_15| K4 g =PEG R2D C P<15> mm.
_—
P FG<16>
7o 25 CPU_CFG<7> » 9 CBU_CFG<16
78 239 _CPU_CFG<6> 78 23 s CPU_CFG<3>
78 239 _CPU_CFG<5> 78 23 s CPU_CFG<1>
78 23 9 78 23 9 FG<0>
78239
nosture | | wosturr, | NosTuEr | vosturr | wosTuFE NoSTUFF NosTUFF
R1045'| R1046 | R1047 R1040 R1041° R1043" R1049°
1x 1x 1x 1x 1x 1x 1x
A o w2 o o o o o Isch MASTE STER SYNC DATE=02/15/2011 A
CPU DMI/PEG/FDI/RSVD
These can be Placed close to J2500 and Only for debug accass
T T T T T T T T T T T T T T T T T T T s T T T T s T T T T T T TS s s s s s s s Apple Inc.
' FOR IVYBRIDGE PROCESSOR ' ®
! CFG [7] :PEG DEFER TRAINING 1 = (DEFAULT) IMMEDIATELY AFTER xxRESETB 0 = WAIT FOR BIOS ! NOTICE OF PROPRIETARY PROPERTY:
' CFG [6:5] :PCIE BIFURCATION 11 = 1 X16 (DEFAULT) 10 = 2 X8 01 = RSVD 00 = X8, X4, X4 ! THE INFORMATION CONTAINED HEREIN IS THE
N 1 PROPRIETARY PROPERTY OF APPLE INC.
CFG [4] :eDP ENABLE/DISABLE 1 = DISABLED 0 = ENABLED THE POSESSOR AGREES TO THE FOLLOWING:
' CFG [3] :PCIE x4 LANE REVERSAL 1 = NORMAL OPERATION 0 = LANES REVERSED ' I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 10 OF 109
1 CFG 2 :PCIE 16 LANE REVERSAL 1 = NORMAL OPERATION 0 = L E RE RSED 1 II NOT TO REPRODUCE OR COPY IT
(21 = * - = LANES VERS III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
L o a2 a2 a2 e e e e e e e e e e m ®m ® m ®m = = = = @ @@= @ @ @ @ @ @ @ @ @ @ @ .. """~ - =N IV ALL RIGHTS RESERVED 9 OF 86

8 7 6 5 4 3 2 1



http://www.wgubbs.com/
www.bblianmeng.com

= OMIT_TABLE
1210, =PP1V05_S0_CPU_VCCIO ) i
Uul000
., wosturr || wostuer IVY-BRIDGE
R]1104 ):{1102 2C-35W
S 51 BGA BerLr| I3 . DMI_CLK100M CPU_P ams e
o 1200 (2 OF 9) BCLK* | H2 DMI_CLK100M CPU_N 16 78
" L o " —— 0
o , N DPLL_REF CLK| AG3 ” DPLL_REF_CLK_P am-
A o Ne S QJPROC_DETECT ©» DPLL_REF CLK*|yAGL . DPLI_REF_CLK_N am-
F49, 8
L - QPROC_SELECT* g BCLK_1TP| N59 . ITPCPU_CLK100M_P am e
g BCLK_ITP*[yN58 * ITPCPU_CLK100M N am s e
7 45 (OO} CPU_CATERR L - C49VCATERR*
(IPU) pRrpyx|N53 ey XDP_CPU_PRDY_ L oD 22 7
-
78 46 195¢ETY CPU_PECT —— A48 IpEcT (IPU) pREQ*yN55 XDP_CPU_PREQ T 23 78
R1103 g
76 68 46 a5 CPU_PROCHOT_L s AN CPU_PROCHOT R L -— C450prROCHOT* 2 (I2U)  rex| 156 - XDP_CPU_TCK am =
—— 5] —-——
D A ] (1PU) Ms| LS5 - XDP_CPU_TMS am=
26 15 12 - =PP1V5_S3_CPU_VCCDDR 120w s 46 10 QU PM_THRMTRIP L - D45 THERMTRIP * B (IPU) TRsT*|yI58 P XDP_CPU_TRST L Yei ERD
201 - | -
(IPU) TpI| M60 -~ XDP_CPU_TDI 23 78
c4s <4
7 17 C>—BM_SYNC - PM_SYNC ool L59 ; XDP_CPU_TDO oo 2 70
76 23 19 CPU_PWRGD - B46_|[UNCOREPWRGOOD
R1121 [Ren - £ = K58 XDP_DBRESET L
7 26 17 (> PM_MEM_PWRGD s AR AL PM_MEM_PWRGD_R - BE4S lsM DRAMPWROK ¥ a R - e
/e PLT_RESET LS1V1 L - D44 RESET* g 5 (IPU) BEM_0x[G58 XDP_BPM_L<0> 2578
nroir ~ £ (IPU) BpM_1%[yESS XDP_BPM_L<1> 23 78
26 =MEM RESET L - AT30 |sM DRAMRST* B (IPU) gpM 2*:]5259 o= XDP_BPM_L<2> Yas TR
am—== - o= @ (IPU) BpyM 3+[aG55 XDP_BPM_L<3> -
2 CPU_SM_RCOMP<0> BF44 |sM RCOMP_0 g (IPU) | 4%[G59 XDP_BPM_L<4>
. CPU_SM_RCOMP<1> BE43 |sM reoMP 1 - BPM_4%(G50 gy  XDE D =
SM_RCOMP<2> BG43 Jgu 2 & (TPU) Beu_5+H6D XDP_BBM_L<5> -
|_RCOMP__ a (TPU) Bpu_6+[9I59 = XDP_BPM_L<6> D
(IPU) pMm 7*:J61 o= XDP_BPM_L<7> D >
=PP1V05_S0_CPU_VCCIO _
Wiz 07 A
R1111
R1126' W
75 waon
i ks
1/16W 2%
fraed
w02, R1125
+ » g CPU_RESET_L Ve =

1%
1/200
ur

201

Isch MASTER=MASTER SYNC DATE=02/15/2011

CPU CLOCK/MISC/JTAG

d} Apple Inc. 051-9058 | D
®

3ou

NOTICE OF PROPRIETARY PROPERTY:

THE_INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 11 OF 109
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 10 OF 86

7 6 5 4 3 2 1



http://www.wgubbs.com/
www.bblianmeng.com

OMIT_TABLE

CRITICAL
. MEM A DO<0> 266 [ sa po o Ul000 SA_Ck_o| AU36 MEM A CLK_P<0> 2
28 MEM A DO<1> AJ6 | sA DO 1 BGA SA CK _0*pAV36 MEM A CLK_N<0> 27
A — = 3 OF 9) — = ===
2 MEM_A_DQ<2> aP1l|gsa po 2 {
” MEM A DO<3> 216 | on by 3 “ E SA_CKE_0| AY26 > MEM_A_CKE<0> oD 2
IO \EM A DO<4> - AJ10 | sa po 4 @ =
. MEM_A_DO<5> pera gt =l SA_CK_1 AT40 MEM_A_CLK_P<l> “
28 SA_DO_5 Q AU40 MEM_A_CLK_N<1>
2 MEM_A_DQ<6> ALS | sa po 6 N SA_CK_1%(yAU40 g MEM A CLK N<1> mmm .
20 MEM_A_DQ<7> AL7 | sa_pg_7 o SA_CKE_1{ BB26 g MEM A CKE<1> mm o
2 MEM_A_DO<8> AR11 | sa Do 8 2
20 MEM_A_DQ<9> AP6 | sa_po_9 SA_CS_0[,BB40 MEM_A_CS_L<0> 27
20 MEM_A_DQ<10> AU6 | sa_po_10 SA_CS_1+(yBC4l g  MEM A CS L<1> mmm 2
2 MEM A DQO<11> av9 | sa po 11
2 MEM_A_DQ<12> AR6 | sp pQ 12 SA_opT_0| AY40 MEM_A_ODT<0> 27
20 MEM_A_DQ<13> AP8 | sa_po_13 sa_opr_1{ BAdl g MEM A ODT<1>  mym 2
2 MEM A _DQ<14> aT13 | ga po 14
20 MEM_A_DQ<15> AU13 | sa po_ 15 SA_DQS_0*[jALLL MEM_A_DOS_N<0> 20
20 MEM_A_DQO<16> BC7 | sa_po_16 SA_DQS_1%[yAR8 MEM_A_DOS_N<1> 20
20 MEM_A_DQ<17> BB7 | sa_po_17 SA_DQS_2%[jAV1L MEM_A_DQS_N<2> 20
28 MEM A DQO<18> BAl3 | sa po 18 SA_DQS_3%AT17 MEM A _DQOS_N<3> 28
26 MEM A DO<19> BB11 |sa po 19 SA_DQS_4*|HAV45 MEM_A_DQS_N<4> 28
28 MEM_ A DQ<20> BA7 | sa po 20 SA_DQS_5*[yAYS1 MEM A _DQOS_N<5> 28
28 MEM_A_DQ<21> BA9 | sa pQ 21 SA_DQS_6*HAT55 MEM_A_DQS_N<6> 28
20 MEM_A DQ<22> B89 | sa pg 22 2 SA_DOS_7+[yAK55 MEM_A_DQS_N<7> 2
2 MEM A DQ<23> AY13 | sa po 23 g
26 MEM_A_DQ<24> AV14 | sa pg 24 4 sa_pos_o| AJ11 MEM A DOS_ P<0> 28
26 MEM A DO<25> AR14 | sp po 25 3 saA_Dos_1| AR10 MEM_A_DQS_P<1> 28
28 MEM A DQ<26> AY17 | sa pQ 26 o sa_pos_2| AY1l MEM A DQOS_ P<2> 28
2o MEM A DQ<27> AR19 | 5a po 27 3 sa_Dos_3| AU17 MEM_A_DOQOS_P<3> 28
26 MEM A _DO<28> BAl4 | sa pg 28 & SA_DQs_4| AW45 MEM A DOS_ P<4> 28
20 MEM A DQ<29> AUL4 | sa Do 29 = sa_pos_5| AVS1 MEM_A_DQS_P<5> 20
26 MEM A DO<30> BB14 | sa po 30 SA_DQS_6| ATS6 MEM A _DQOS_P<6> 28
28 MEM A DQO<31> BB17 | sa pg 31 sa_pgs_7| RK54 MEM A _DQOS_P<7> 28
28 MEM_A_DQ<32> BA4S | sa_po_32
20 MEM_A_DQ<33> AR43 | sp po_33 sa_ma_o| BG35 MEM_A_A<0> 27
2 MEM A DQO<34> AW48 | sp Do 34 sa_ma_1| BB34 MEM A A<1> 27
20 MEM_A_DQ<35> BC48 | sa_po_35 sa_ma_2| BE35 MEM_A_A<2> 27
20 MEM_A_DQ<36> BC45 | sa_po_36 sa_ma_3| BD35 MEM_A_A<3> 27
e MEM A DO<37> AR45 | sa po 37 sa_mMa_a| AT34 MEM A A<4> 27
20 MEM_A_DQ<38> AT48 | sa po_38 sa_ma_s| AU34 MEM_A_A<5> 27
20 MEM_A_DQ<39> AY48 | sa po_39 sa_ma_6| BB32 MEM_A_A<6> 27
20 MEM_A_DQ<40> BA49 | sa_po_40 sa_ma_7| AT32 MEM_A_A<7> 27
2 MEM_A_DQ<41> Av49 | sa po a1 sa_wa_s| AY32 MEM_A_A<8> .
2 MEM_A_DQ<42> BBS1 | sa po a2 sa_ma_o| AV32 MEM_A_A<9> .
20 MEM_A_DQ<43> AY53 | sa po_43 sa_ma_10| BE37 MEM_A_A<10> 27
28 MEM A DQO<44> BB49 | sa po 44 sa _ma_ 11| BA30 MEM A A<11> 27
28 MEM_A_DQ<45> AU49 | sa_pQ_45 sa_ma_12| BC30 MEM_A_A<12> 27
20 MEM_A_DQ<46> BAS3 | sa_po_46 sa_ma_13| AW41 MEM_A_A<13> 27
20 MEM_A_DQ<47> BB55 | sa_pg_47 sa_MA_14| AY28 MEM_A_A<14> 27
20 MEM_A_DQ<48> BAS5 | sa_DpQ_48 SA_MA 15[ RU26 g MEM A A<15>  ommy o
28 MEM_A_DQ<49> AVS56 | sa Do 49
20 MEM_A_DQ<50> AP50 | sp_DQ_50
2 MEM_A_DOQ<51> AP53 | sa po 51
28 MEM_A_DQ<52> AV54 | sa po 52
20 MEM_A_DQ<53> AT54 | sp_pQ_53
28 MEM_A_DQ<54> AP56 | sa pQ 54
20 MEM_A_DQ<55> AP52 | sp DQ_55
2 MEM A DO<56> ANS7 | sa_po_s6
20 MEM_A_DQ<57> ANS53 | sa_pQ_57
20 MEM_A_DQ<58> AGS56 | sa_po_58
28 MEM_A_DQ<59> AGS3 [ sa DpQ_59
20 MEM_A_DQ<60> ANS5 | sa_DQ_60
28 MEM A DQO<61> AN52 | sp DO 61
2 MEM_A_DQ<62> AGS55 | sa po 62
= ED MEM_A_DQ<63> - AKS56 | sa_DQ_63
. MEM_A_BA<0> BD37 | sa BS_0
2 MEM A BA<1> BF36 | sa_ps_1
- @opMEM_A_BA<2> ¢ BA28 | sa Bs 2
. MEM_A_CAS_L BE39] sa cas*
27 (U} MEM A RAS_L - BD39C SA_RAS*
. MEM_A_WE_L ATa1] sa_wm+

OMIT_TABLE

CRITICAL
28 MEM B_DO<0> AL4 | sB_DQ_0 Uul000 SB_CK_0| BA34 MEM _B_CLK P<0> 29 79
2 MEM_B_DQ<1> ALl | sB po 1 BGA SB_CK_0*|yAY34 MEM_B_CLK N<0> 20 79
4 OF
:@ 353 E ggziz =0 ::jj zi:ﬁg:z ¢ 8059) SB_CKE_O| AR22 g MEM B CKE<0> oy 20 7
2 MEM_B_DQ<4> AR4 | 5B DO_4 a sB CK 1| BA36 MEM_B_CLK_P<1> 29 79
28 MEM B DO<5> AK3 | sB Do 5 K O SB CK 1%|\BB36 MEM _B_CLK N<1>
20 MEM_B_DQ<6> ané | sp po 6 [N i R (415 T
20 MEM_B_DQ<7> AR | sp po 7 > SB_CKE_1| BF27 o MEM B CKE<1> oD =
28, MEM B_DQO<8> AU4 | sB DO 8 E
20 MEM_B_DQ<9> AT2 | 55 po o SB CS 0%|BE41 MEM_B_CS_L<0> 29 79
2 MEM B_DO<10> AV4 | g5 po 10 SB CS 1+%/aBE47 > MEM B_CS_L<1> mmm 2 7
2 MEM_B_DO<11> Bad | 55 pg 11 T
2 MEM_B_DO<12> AU3 | s5_pg_12 sB_oDT_o0| AT43 MEM_B_ODT<0> 2 79
20 MEM_B_DQ<13> AR3 | g5 pg 13 SB opT 1| BG47 o MEM B_ODT<1> oD 2
weZy MEM_B_DO<14> o g av2 | sp po 14 m o
20 MEM_B_DQ<15> BA3 |55 po 15 3 SB_DQS_0*|yAL3 MEM_B_DOS_N<0> 28 79
20 MEM_B_DQ<16> BE9 | 55 po 16 5] SB_DOS_1%[AV3 MEM_B_DQS_N<1> .
20 MEM B _DQ<17> 809 | 55 pg 17 E SB_DOS_2+[yBG11 MEM_B_DQS_N<2> s 7
28, MEM _B_DQ<18> BD13 | 5B pQ 18 < SB_DQS_3%{BD17 MEM _B_DQOS_N<3> 28 79
28 MEM_B_DQ<19> BF12 | s pQ 19 o SB_DQS_4+%[4BG51 MEM_B_DQS_N<4> 26 79
2 MEM_B_DQ<20> BF8 | 55 _po 20 o SB_DOS. 5% BAS9 MEM_B_DQS_N<5> 257
28 MEM_B_DQ<21> BD10 | sp pg 21 > SB’DQS’S*:ATso = EM _B_DOS_N<6> ~rm .
20 MEM_B_DQ<22> BD14 | sp pg 22 o SB’DQS’”:AKss o= MEM B_DOS_N<7> w0
26 MEM_B_DOQ<23> BE13 | 5B po 23 g o
2 MEM_B_DQ<24> BF16 | sg po 24 =] sB._DOS_o| AM2 MEM_B_DQS_P<0> o
Ty MEM_B_DO<25> g g BEL7 | sp Do 25 = sB_Dos_1| AVl MEM_B_DQS_P<1> s 7
2 MEM_B_DQ<26> BE18 | 5B _po 26 sB_DOS_2| BE11 MEM _B_DOS_P<2> 26 79
20 MEM_B_DQ<27> BE21 | gp pg 27 sB_Dos_3| BD18 MEM_B_DQS_P<3> 20 79
20 MEM_B_DQ<28> BE14 | gp po 28 SB_pOs_4| BES1 MEM_B_DQS_P<4> 20 79
2 MEM_B_DQ<29> BG14 | sB po 29 SB_DOS_5| BA61 MEM _B_DOS_P<5> 26 79
20 MEM_B_DQ<30> BG18 | g8 po 30 SB_DOS_6| AR59 MEM_B_DQS_P<6> 5 70
20 MEM_B_DQ<31> BF19 | sg po 31 SB_pos_7| AK61 @=pMEM_B_DOS_P<7> w0
., MEM_B_DQ<32> BDSO | g5 pg_ 32 -
2 MEM_B_DQ<33> BF48 | sp po 33 SB Ma o BF32 MEM_B_A<0> 20 79
2 MEM_B_DO<34> BD53 | 5B po 34 SB MA_1| BE33 MEM_B_A<1> 7
20 MEM_B_DQ<35> BF52 | 5 po 35 SB Ma 2| BD33 MEM_B_A<2> 2o 79
20 MEM_B_DQ<36> BD49 | 55 po 36 SB Ma 3| AU30 MEM_B_A<3> 29 79
2 MEM_B_DQ<37> BE49 | sB po 37 SB MA 4| BD30 MEM_B_A<4> 29 79
20 MEM_B_DQ<38> BD54 | sp po 38 SB MA 5| AV30 MEM_B_A<5> 20 70
20 MEM_B_DQ<39> BES3 | sg po 39 SB MA 6| BG30 MEM_B_A<6> 29 79
2 MEM_B_DQ<40> BF56 | sB_po 40 SB Ma 7| BD29 MEM_B_A<7> 20 79
20 MEM_B_DQ<41> BE57 | sg po 41 SB ma 8| BE30 MEM_B_A<8> 29 79
28 MEM_B_DQ<42> BC59 | sp po 42 SB Ma 9| BE28 MEM_B_A<9> 20 79
2 MEM_B_DQ<43> AY60 | sp pgo 43 SB MA 10| BD43 MEM_B_A<10> 20 79
2 MEM_B_DQ<44> BE54 | sp po 44 SB MaA 11| AT28 MEM_B_A<11> 29 79
20 MEM B_DQO<45> BG54 | sB_po 45 SB MA 12| AV28 MEM B _A<12> 29 79
20 MEM_B_DQ<46> BA58 | 5B _po 46 SB Ma 13| BD46 MEM_B_A<13> o 70
20 MEM_B_DQ<47> AWS9 | sp pg 47 SB MA 14| AT26 MEM_B_A<14> 20 79
2 MEM_B_DQ<48> AWS8 | sp pg 48 SB MA 15| AU22 > MEM_B_A<15> B = 70
e MEM_B_DQ<49> 2058 | sp po 49 o
N MEM_B_DOQ<50> AN61 | 55 po 50
2 MEM_B_DQ<51> ANS9 | sp_pg 51
20 MEM_B_DQ<52> AUS9 | sp po 52
28 MEM_B_DQ<53> AU61 | sp pg 53
2 MEM_B_DQ<54> AN58 | sp pg 54
20 MEM_B_DQ<55> ARS8 | 5p pg 55
20 MEM_B_DO<56> AK58 | 5B po 56
28 MEM_B_DQ<57> ALS58 | sB_DQ_57
N MEM_B_DO<58> AG58 | 5 po s8
2 MEM_B_DQ<59> AG59 | sp_po 59
N MEM_B_DOQ<60> AM60 | 55 po 60
N MEM_B_DQ<61> AL59 | 55 _po 61
. MEM_B_DQ<62> AF61 | sp po 62
w(Ery MEM_B_DO<63> g  AH60|gp pg 63
2 MEM_B_BA<0> BG39 | sB_BS_0
2 MEM_B_BA<1> BD42 | sB_Bs_1
2 oo MEM_B_BA<2> ¢ AT22 | gp Bs 2
2 MEM _B_CAS_L AV43]sp cas*
2 MEM_B_RAS_L BF40] sp Ras*
o @un-MEM B WE L o,  BDISYsp WE*
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s 1207 =PPVCORE_S0_CPU_VCCAXG OMIT_TABLE
CRITICAL
=PPVCORE_S0_CPU OMIT TABLE =PP1V5_S3_CPU_VCCDDR
waze s —EEVCORE S0_CPU OMIT TABL PP1V05_S0_CPU_VCCIO AR46 |yaxc_1 U1000 —
(NOT controlled by vecTo_SEL) AB47 lvaxG_2 BGA
A26 lvee_1 U1000 veero_1f AF46 Fixed ar 1.05v AB50 |yaxg 3 (7 OF 9) vpDo_ 1| AJ28
- _ _ X _
229 lvee_2 BGA veero_3| 2648 ABS1 lyAXG_4 13} & vDDQ_2| AJ33
A31 lyce 3 (6 OF 9) vecto_a| AGS0 AB52 lyaxG_s = vppQ_3| AJ36
234 lvec_4 [ veero_s| 2651 ABS3 |yaxc 6 P 9 vDDQ_4| AJ40
235 lyce_s g 4 vcero_e| AJ17 ABS5 lyaxG_7 1 vppg_5| AL30
A38 lycc_6 214 vcero_7| AJ21 2B56 lyaxG_s ; vDDQ_6| AL34
239 lycc_7 N vcero_g| AJ25 ABS8 lyaxGc_9 H vppg_7| AL38
242 lycc_s > veero_o| AJ43 ABS59 |lyaxG_10 vDDQ_g| AL42
€26 |ycc_ 9 2 vcero 10| AJ47 AC61 lyaxc 11 vDDQ_9| AM33
€27 |ycc_10 vcero 11| AKS50 AD47 |yaxG 12 vDDQ_10| AM36
€32 lyce_11 veero 12| AKS1L AD48 lyaxG_13 vDDQ_11| AM40
€34 |vcc_12 vcero 13| AL14 ADS50 |yaxG 14 o vDDQ_12| AN30
C37 |vcc_13 vcerio 14| AL1S ADS51 lyaxG_ 15 H vDDQ_13| AN34
€39 lvec_ 14 veero 15| AL16 AD52 lyaxG_16 14 g vDDQ_14| AN38
€42 |ycc_ 15 vcero 16| AL20 ADS53 |yaxG 17 21z vDDQ_15| AR26 _—
D27 lycc_ 16 vcero 17| AL22 ADS5 lyaxG_18 & vDDQ_16| AR28 =PPVCCSA_SO0_CPU
O P il
D32 |yce 17 veero_ 18| AL26 ADS56 |yaxg 19 © EI’ vpDpQ_17| AR30 °
D34 |ycc_18 vcero 19| AL4S AD58 |yaxG_ 20 2 vDDQ_18| AR32
D37 Jycc 19 vecTo 20| AL4S ADS9 lyaxG 21 vDDQ_19[ AR34 PP1V5 S3 CPU_VCCDDR
D39 lycc_20 vcero 21| AM16 AE46 lyaxg_22 vDDQ_20| AR36 o === N
D42 lycc 21 vecro_ 22| AM17 N45 [yaxe 23 vDDQ_21| AR40 R131%%
E26 |ycc 22 vcero_23| AM21 P47 lyaxc_24 (120, vDDQ_22| AV41 PLACE_NEAR=U1000.U10:30.8mm 200
E28 lycc 23 vecIo 24| AM43 248 lyaxc_25 vDDQ_23| AW26 N s
. . . 7 402
E32 lvce 24 veero_25| AMAT7 P50 |yaxc 26 vDDO_24| BA40 R131%2 2
- — . — PLACE_NEAR=U1000.BC43:50. 8
E34 lycc 25 vcero 26| AN20 P51 lyaxg 27 vDDQ_25| BB28 R LACE SIDE-BOTTOM 1%
E37 lycc_26 vceto_27| AN42 P52 lyaxc_28 vDDQ_26| BG33 frasid
. 7 . - 402
E38 lycc_ 27 vcero 28| AN4S P53 lyaxg 29 H 2
F25 lvce_28 é veeIo_ 29| AN48 P55 lvaxG_30 a4 vcepg_ 1| AM28 =PP1V5_S3_CPU_VCCDQ .
F26 P56 AN26
vee_29 VAXG_31 2 veepg_2| AN26 |
728 — a veero_3of AAld P61 — 0‘§ 0
vee_30 Z — [ an1s VAXG_32 -
F32 - < VCCI0_31 T48 BC43
vee_31 o — AB17 VAXG_33 VDDQ_SENSE| 2C2° g CPU VDDQ SENSE P ________ __|
F34 - " VCCIO_32 T58 BA43 . . VOLTAGE=1.05V
vee_32 2 AB20 VAXG_34 @ VSS_SENSE_VDDQ
F37 VC<2733 vecro_33 T59 VAXG735 m§ - - - - Note. VOLTAGE=0V
= 10_34f AC13 - £H  vccsa_sense| UL0 CPU_VCCSASENSE
F38 lycc_34 Veero 34— T61 lvaxc_36 @A = - = oD *
Ta2 — vCCIOo_35 U46 |vaxG_37
FYeR Mt vcero_3e| AD18 Va7 — vcesa_vip_o| D48 CPU_VCCSA VID<O0>
vee_36 ~ [ap21 VAXG_38 “vip 1| D49 CPU_VCCSA VID<1>
- >4 1
H25 lyce 37 A veero_37 AELd Va8 |yaxc 39 () VCCSA_VID_. - oo >
H26 - by VCCIO_38 V50 -
vee_38 & AELS VAXG_40 Ava
- vCCIO_39 SM_VREF - CPU_SM_VREF ,,
28 lycc_39 @ a0l AF16 V51 lvaxe_41 - > TTACE=0. 75 .
= o a _
H29 |ycc_40 2 veero 10— V52 |uaxc 42 R1381
H32 - o VCCIO_41 V53 - PLACE_NEAR=U1000.BA43:50.8mm 100
VCC_41 3} - AF20 [VAXG_43 PLACE_SIDE=BOTTOM 1%
H34 veeIo_42 e 1/16w —
vee_a2 AG15 VAXG_44 frisedd
H35 vecIo_43 V56 . s a0z,
vee_43 veeTo 44| AGL6 VAXG_45 R1314 R1313
H37 lvec_44 — [ac17 V58 lvaxc_46 10K 10K
H3s veCIo_ 45 V59 Y 54
vee_as AG20 VAXG_47 1/20m 1/20m
H20 - VCCIO_46 W50 — e e
vee_a6 veeto 47| AG21 _pp RE SO CP AXG vAXG_4a8 201 |, ,| 201
325 Jyce_a7 vecro 48| AJ1A =PP1VQ5_S0_CPU_VCCIO ;, 1 12 1 15125, -EEVCORE_S0_CPU_VCC w51 lyaxc_49
J26 lycc_a8 49| AJ1S W52 lvaxG_50 L4
328 vCCIOo_49 W53
[VCC_49 1 PLACE_NEAR=R1310.2:2.54mm [VAXG_51
J29 lyce_s0 veero_s0| W16 R1302 1R1300 NOSTUFF W55 vAaxG_52 =
332 - - W17 130 PLACE_NEAR=U1000.C44:2.54mm 1 W56
vee_s1 veeIo_s1 1 75 R1370 VAXG_53 . . .
734 - — VB supports 1.05V vecIo. 17160 1 ol PLACEMENT NOTE: Please place all sense line resistors on BOTTOM side.
[vce_52 - VCCIO_SEL can be NC. MF-LF 43 1/200 PLACE_NEAR=U1000.F45:50.8mm 100 [VAXG_54
I35 lyee_s3 veero_ser| BC22  CPU_VCCIO SEL o 70 240 R1310 201 PLACE_SIDE=BOTTOM 5y Y48 lyaxc_ss5
337 lyec_sa 201120 LAANZ S ue CPU_VIDALERT L. (e 7 "o, Y61 lyaxe_56
J38 |ycc_s5 Ed VCCPQE_1| AM25 =PP1 _S0_CPU POE ;¢ PLACE_NEAR=U1000.A44:38mm - PP1V5 S3 CPU VCCDDR
J40 lyce s6 55  vecrom 2f ANZZ R1311 CPU VIDSCLK 7 o0 @UM—CPU_AXG_SENSE_P Note. VOLTAGE=1.05v @145 lvaxc_sensE [
J42 lyce 57 = 201 1/208 0 LAAN 258 e — oo < 7 7 & @UM—CRU_AXG SENSE N @545 [vssaxG_sENsE &H
K26 lycc_s8 a VIDALERT* |y 244 CPU_VIDALERT L_R Note. VOLTAGE=0V S -
K27 lycc_s59 S vIDSCLK[ B43 - CPU VIDSCLK R R1312 1w+ _=PP1V8 S0 CPU VCCPLL R BB3 lyccprr_1 o
K29 Iycc 60 @ vipsour| €44 et CPU_VIDSOUT R 201 1/20w Q 1 ,\N\/z 53 wr CPU_VIDSOUT Vs BCl [yccpLL 2 a8
- —p = 2
K32 lvee 61 BC4 lycepLn_3 S8
. ' TUFF — . CPU_SM_VREF _,,
K34 lyce 62 @@  VCC_SENSE| F43 & CPU VCCSENSE P DPUCORE S0 CPU NOSTU: s 12 » _=PPVCCSA_S0_CPU -
K35 ag SENSE|_G43 CPU_VCCSENSE N - == Tom 1 L17 Jycesa 1 1
PEL) VCCJ; gz VSsd - = = =PP1V05 S0 CPU VCCIQ 75 1012 1s R1317o%) L21 lycesa_2 PLACE_NEAR=U1000.BJ44:2 551331% 1C1330
Prre i “H yecro_sEnse| ANL6 - CPU_VCCTOSENSE P PLACE_NERSTRESCSiBE28004EH" e NTo = CE_NEAR=U1000.BJ44:2.54mm 17 0. 1UF
vee_66 vSS_SENSE_vccIo| AN17 & CPU VCCTOSENSE | N A veesa 3 A 2 iy
- . ME-TF
K42 lyce_67 — - - = + NOSTUEF | | NOSTUFF 5, N20 [yecsa 4 i, X7R-cERM
L25 lvce_68 R1360 R1362 N22 lycesa_s
.28 = PLACE_NEAR=U1000.F43:50.8mm 100 100 PLACE_NEAR=U1000.AN16:50.8mm P17 - A
[VCC_69 PLACE_SIDE=BOTTOM 1% 1% PLACE_SIDE=BOTTOM [VCCSA_6 a = =
33 /16w 17160 -4 P20 =
vee_70 ME-LF frseid = veesa_7 S PLACE_NEAR=U1000.BJ44:2.54mm
L36 |ycc 71 22| |20 R16 |yccsa 8 <
40 - PLACEMENT NOTE: Please place all sense line resistors on BOTTOM side. R18 u %]
vee_72 Note. VOLTAGE=1.25V VCCSA_9
ote -
N26 |ycc_73 oD o0 70 R21 lyccsa_10
N30 lvcc_74 Note. VOLTAGE=0V oD < 7 Ul5 lvecesa 11
N34 |ycc 75 Note. VOLTAGE=1.05V i R V16 lvcesa 12
N38 lvce_76 Ty 0 78 V17 lvcesa_ 13
— Note. VOLTAGE=0V V1
vcesa_14
V21 |ycesa_15
NOSTUFF NOSTUFF W20 lyccsa_16
R1361'| |'R1363
PLACEiNEAR;lﬂig% . 100 PLACE_NEAR=U1000.AN17:50.8mm
1?165‘! PLACE_SIDE=BOTTOM SYNC MASTE: -MASTER SYNC DATE=02/15/2011
N FRCE TTTIE
CPU POWER
L 1 051-9058 | D
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OMIT_TABLE

OMIT_TABLE

CRITICAL
BG13 lyss U1000 vss| ML1
BG17 vss BGA vss M15
BG21 |ygs (9\;351’59) vss| M58
BG24 vss | o= vss N1
BG28 vss U un vss N17
BG37 lyss 89 vss| N21
BG41 [ygg g 8 vss| N25
BG45 'vss >|' vss N28
BG49 vss S vss N33
BG53 [ygs H vss| N36
Cc29 vss vss N40
C35 vss vss N43
c40 |yss vss| N47
D4 lyss vss| N48
D6 lyss vss| N51
D10 vss vss N52
D14 vss vss N56
D18 vss vss N61
D22 lyss vss| P2
D26 vss vss Pl4
D29 vss vss P16
D35 vss vss P18
D40 vss vss P21
D43 vss vss P58
D46 vss vss P59
D50 lyss vss| R4
D54 vss vss R17
D58 vss vss R20
E3 lvss vss| R46
E25 lyss vss| TL
E29 vss vss T47
E35 vss vss T50
E40 vss vss T51
F13 vss vss T52
F15 vss vss T53
F19 vss vss T55
F29 vss vss T56
F35 lvss vss| U8
F40 vss vss Ul3
F55 vss vss V20
G6 lvss vss| Vel
G48 lyss vss| 8
G51 vss vss W13
G61 |yss vss| w15
H4 lyss vss| W18
H10 vss vss W21
H14 vss vss W46
H17 lyss vss| ¥4
H21 vss vss Y47
H53 vss vss Y58
H58 vss vss Y59
I1 lyss
349 |yss
J55 vss
K8 lyss
K11 vss
K21 lyss VSS_NCTF| 25
K51 lyss vSs_NCTF| 257
L16 lyss vss_NCTF| BC61
L20 lyss vss_NcTF| BD3
L22 lyss vss_NcTF| BD59
L26 lyss vss_ncTF| BE4
L30 lyss vss_NcTF| BES8
L34 lyss vss_NCTF| BG5S
L38 lvss vss_ncTF| BS57
L43 lyss vss_ncTF| C3
L48 lyss vss_NcTF| C58
L6L lyss vss_NcTF| D59
M4 lyss vss_ncTF| EL
M6 lvss vss_NcTF| E61

CRITICAL

29 lyss U1l000 vss| AM34
213 lyss BGA vss| AM38
A7 lyss (8 OF 9) vss| AM42
A21 vss Vss vss AM45
A25 lyss BE vss| AM48
228 lyss Ao vss| AMS8
233 lyss 24 vss| AN1
A37 lyss all N vss| AN21
240 |yss > vss| AN25
245 lyss 2 vss| AN28
249 lyss vss| AN33
253 |yss vss| AN36
221 Iyss vss| AN40
2A8 Iyss vss| AN43
AA13 vss vss AN47
2850 |ygg vss| AN50
AA51 vss vss AN54
AR52 Iyss vss| AP7
AAS53 vss vss AP10
AASS5 lyss vss AP51
AAS56 vss vss APS55
AB16 |yss vss| AR7
AB18 vss vss AR13
AB21 vss vss AR17
AB48 vss vss AR21
AB61 vss vss AR41
AC6 vss vss AR48
AC10 vss vss AR61
AC1l4 vss vss AT4
AC46 vss vss AT14
AD4 vss vss AT19
AD17 vss vss AT36
AD20 vss vss AT45
AD61 vss vss AT52
RE8 lyss vss| ATS8
AE13 vss vss AU1
BFL lyss vss| AU7
AF17 vss vss AU11
AF21 vss vss AU28
AF47 vss vss AU32
AF48 vss vss AUS51
AF50 vss vss AV17
AF51 vss vss AV21
AF52 vss vss AV22
AF53 vss vss AV34
AF55 vss vss AV40
AF56 vss vss AV48
AF58 |ygg vss| AVS5
AF59 vss vss AW7
AG7 |yss vss AW13
AG10 vss vss AW43
AG1l4 vss vss AW61
AG18 vss vss AY4
AG47 vss vss AY9
AG52 vss vss AY14
AG61 vss vss AY19
AH4 vss vss AY30
AH58 vss vss AY36
AJ7 lyss vss AY41
AJ13 vss vss AY45
AJ16 vss vss AY49
AJ20 vss vss| AY55
AJ22 vss vss AY58
AJ26 vss vss BA1l
AJ30 vss vss BAll
AJ34 vss vss BA17
AJ38 vss vss BA21
AJ42 vss vss BA26
AJ45 vss vss BA32
AJ48 vss vss BA48
AK1 vss vss BA51
AK52 vss vss BB53
AL10 vss vss| BCS
AL13 vss vss BC13
AL17 vss vss| BC57
AL21 vss vss BD8
AL25 vss vss BD12
AL28 vss vss BD16
AL33 vss vss BD19
AL36 vss vss BD23
AL40 vss vss BD27
AL43 vss vss BD32
AL47 vss vss BD36
AL61 vss vss BD40
AMd Iyss vss| BD44
AM13 vss vss BD48
AM20 vss vss BD52
AM22 vss vss BD56
AM26 |yss vss| BES
AM30 Iyss vss| BGY
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All INTEL recommendations from Intel doc #4439028 Huron River Platform Power Design Guide

12 10 9 7 =RR1

CPU VCORE DECOUPLING

Intel recommendation (Section 6.2): 35x 2.2uF, 25x 22uF, 4x 470uF
12 9 7 _=PPVCORE_S0_CPU CRITICALy CRITICAL o CRITICAL o CRITICAL o CRITICAL g CRITICAL CRITICALy CRITICAL o CRITICAL o CRITICAL LRITICAL CRITIC CRITICAL
1C1600|1C1604 (1 C1606 |1 C1607 (1 C1608|:C1609(:1C1610(:C1612|1C1l613 1C1615 1C1617|1C1l623 (1 Cl624
—— 2.2UF 2.2UF —— 2.2UF 2.2UF — — 2.2UF 2.2UF 2.2UF ——-2 2.2UF —— 2.2UF 2.2UF
T A T N ¥R ©OT T T i
2 X5R 2 x5R 2 x5R 2 X5R 2 x5R 2 X5R 2 x5R 2 X5R 2 ir 2 X5R 2 x5R 2 X5R
102 102 102 102 102 102 102 102 102 102 102 102
CRITICAL LRITICAL CRITICAL g CRITICAL o CRITICAL Y CRITICAL o CRITICAL LCRITICAL LRITICAL CRITICAL g CRITICAL LRITICAL CRITICAL g CRITICAL o CRITICAL S CRITICAL CRITICAL J_
1C1625 1C1627 | C1628 P C1631 | C1632 | 1C1635 1C1637 |1 C1638 |* C1639 | 1C1640 1C1641 1 C1642 P C1643 |* 1C1645|1C1l647(:Cl648
— 2.2UF .2UF — . 2UF . 2UF 2 2 — 2.2UF 2.2UF . 2UF 2 2 — 2.2UF . 2UF . 2UF — 2.2UF —— 2.2UF 2.2UF
T s N LR TR TR N N N N N N N N
2 x5R 2 xsR 2 x5R 2 xsR 2 x5R 2 xsR 2 xs5R 2 xsR 2 x5R 2 xsR 2 xs5R 2 xsR 2 x5R 2 x5R 2 xsR 2 x5R
102 102 102 102 102 102 102 102 102 102 102 102 102 102 102 102
o CRITICAL o CRITICAL LRITICALG CRITICAL CRITICAL
1C1650 1C1651 1C1652(: C1653[: C1654 =
2.2UF —— 2. 2.2UF—— 2.2UF 2.2UF
20% - zo% 20% —T— 20% 20%
2 i 2 i 2 i 2 i 2 i
102 102 102 102 102
PLACEMENT_NOTE (C1655-C1666): _L
Place close to Ul000 on top side. =
®—CTRITICAL TRITICAL TRITICAL TRITICAL TRITICAL TRITICAL CTRITICAL TRITICAL TRITICAL CTRITICAL TRITICAL CRITICAL PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
181655 |1 81656 |2 81657 |:clbss | ¢¥eB9 | Ciéeo | &lbe1 | CToE2 | dT8E3 | C1664 | CTBE5 | &T666 13850691 16 crrTIcAL
22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF —_— 22UF —— 22UF —— 22UF —— 22UF —— 22UF — 22UF
6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V
2 X5R-CERM-1 2 X5R-CERM-1 2 X5R-CERM-1 2 X5R-CERM-1 2 X5R-CERM-1 2 X5R-CERM-1 [2 X5R-CERM-1 2 X5R-CERM-1 2 X5R-CERM-1 2 X5R-CERM-1 2 X5R-CERM-1 2 X5R-CERM-1
603 603 603 603 603 603 603 603 603 603 603 603
PLACEMENT_NOTE (C1667-C1679): =
PTace close to UI000 on bottom side. -
CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL
T T T
8i6e7 |:&166s |1 81k6o | &i670 |- CT®71 | &i672 | 73 | CT874 | CTB75 | CT876 | 1677 | &678 | 81679
ZZUF — ZZUF — ZZUF — ZZUF —— 22UF —— 22UF —— 22UF —— 22UF — 2 UF — 2 UF —— 22UF 22UF
T 2%, T 2%, T 2%, T 20% -1 20% T 2% T 2% - - -1 20% - 2 % 20%
23v . . 6.3v 6.3v
2 3irYceru-1 2 girlcpru-1 2 girlcpru-1 2 3irYceru-1 2 yirYceru-1 2 3irlceru-1 |2 XSRecERM-1 2 girlcpru-1 2 3irYceru-1 2 3irYceru-1 2 XSR-CERM-1 2 girlcpru-1 2 XSR-CERM-1
603 603 603 603 603 603 603 603 603 603 603 603 603
PLACEMENT NOTE (C1640-C1645):
Place near inductors on bottom side.
.|' c1680 .|'cl681 .|'c1682 1 C1683
T 470UF-4MOHM " 470UF-4MOHM T 470UF-4MOHM 470UF-4MOHM
208 208 208 0%
I’—z 3525 mawe rz 252% mawe r’ 252 mawe T 5 e
D27-5M1 D27-5M1 D27-5M1 D27-5M1
CPU VCCIO/VCCPQ DECOUPLING
Intel recommendation (Section 6.5): 26x luF, 10x 10uF, 2x 330uF CPU VCCPLL DECOUPLING
PLACEMENT_NOTE (C1684-C167F): Intel recommendation (section 6.4): 2x 1luF, 1x 330uF
PLA 1646-C1 1):
Place on bottom side of U1000 CEMENT_NOTE (C1646-C1671)
05_S0_CPU_VCCIQ °
—S0_( == Place near U1000 on top side
R1600 =PP1VE_S0_CPU VCCPLI R 712
1 Cl684 1 Cl1685 1 Cl686 1 Cle87 1 Cl1688 1 Cl689 1 Cl690 1 Clée91 1 Cl692 1 Cl693 1 Cl694 1 C1695 1 Cl696 0 = =
1UF —— jur —— jur —— jur —— jur 1UF skl Bl el vicel AN\~ ’ *
10% —T— 1o% 10% —— 1o% —T— 1os 108 se PLACE_NEAR=U1000.BC1:Smm
o : i : i : i : i : i {C16¢
o o o o o 0 e C160X ' Cl60Y 0Z
uF uF — 330UF 0.0060HM
108 108
1ov 1ov 200
) J:‘ P ? e ? fEoLy o
1 C1697 1 C1698 1 C1699 1 Cl69A 1 Cl69B t Cle9cC 1 Cl169D 1 Cl69E 1 Cl69F 1 Cléela t CléelB 1 Cl6lcC 1 Cl61D . N
1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF 1UF CPU VCCPLL Low pass filter
iov T, v T, v T, itv T, v T, itv [, iov T, itv T, i T, i iov iov iov
2 xsr 2 xsr 2 xsr 2 xsr 2 xsr 2 xsr 2 xsr 2 xsr 2 xsr 2 xsr 2 xsr 2 xsr 2 xsr
402 02 402 02 402 402 402 402 402 402 02 402
PLACEMENT NOTE (C1672-C1681): J:_
Place near Ul000 on bottom side

1 Cl61E

' Cl61F
10UF
2
2
@

Al

Cl62A 1 Ccl62B
10UF 10UF

»
g0
g4®
)

§

lcle62c

1 cl62D
10UF

Cl62E

~ [
aon
Fu2
z2

%

5

1C167B

208
6.3v
CERM-XS5R

1C167A

~
aon
Euﬁ
£
5

lcle67cC

Intel recommendation:

1x 10mOhn resistor,

1x 1luF 0402

R1601
0.010
: —epivos_sqgcen veceos e
W
1w 1 C167F
s
0603 1ur

Note:The smallest 10mOhm available in the library

are 0805s
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1297

VAXG DECOUPLING

26 12 10 7

Intel recommendation: 1x 10mOhn resistor, 1

R1702
0.010
2 =PP1VS_S3 @PU vCCD 712
18
174w
e ' Cl757
0603

x 1uF 0402

\I’

2

Intel recommendation (section 6.3): 21x 1luF, 6x 1l0uF, 6x 22uF, 2x 470uF
_PPVCORE S0 CPU VCCAXG PLACEMENT_NOTE (C1700-C1710):
SHeFR POt R8O CRITICAL o CRITICAL o CRITICAL o CRITICAL o CRITICAL (CRITICAL o CRITICAL o CRITICAL _ CRITICAL
1 C1700 1Cl701 1C1702 1 C1703 1Cl704 1 C1705 1 C1706 1C1707 1C1708 1 C1709 1 Cl710
1UF 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF 1UF —— 1UF —— 1UF 1UF
108 108 — 1ot —— 108 — 1ot —— 108 —— 108 108 —— 108 —— 108 108
2 % 2 3w 2 % 2 % 2 3% 2 3% 2 3w 2 % 2 3% 2 3% 2 xon
202 02 202 202 202 202 202 202 202 202 202
CRITICAL
1C1716
10UF
208 —— 2o0¢ 208 208 208 208
2 Ciamoxsm 2 Chamxsm Cinn-xsr 2 Ciamoxsm 2 Coamxsn 2 Coamexsn
0402-1 0402-1 0402-1 0402-1 0402-1 0402-1
PLACEMENT_NOTE (C1717-C1722): =
o CRITICAL CRITICAL CRITICAL CRITICAL o CRITICAL CRITICAL
PART NUMBER TY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
131717 1 &i719 | 81720 18%21 18%22 2
gOZ%UF pu— %%UF p— 302%“ 20% 13850691 6 CAP,CER, X5R, 22uF, 208, 6.3V, 0603, SAMSUNG c1717,c1718,1719,€1720,¢1721, €172 CRITICAL
6.3V 6.3V 6.3V 6.3V
2 X5R-CERM-1 2 X5R-CERM-1 2 X5R-CERM-1 2 X5R-CERM-1 2 X5R CERM-1 2 X5R CERM-1
603 603 603 603
PLACEMENT_NOTE (C1723-C1724): J__
Place near inductors on bottom side.
.|t c1723 Ccl1l724
:: 470UF-4MOHM 470UF-4MOHM
208 208
T2 2.0v ov
PoLY-TANT PoLY-TANT
D2r-st ety
CPU VDDQ/VCCDQ DECOUPLING
Intel recommendation (Section 6.5): 10x luF, 8x 1OuF, 1lx 330uF
PLACEMENT_NOTE (C1738-C1747):
=PP1V5_S3 CPU_VCCDDR
Place on bottom side of U1000 CPU VCCSA DECOUPLING
11738 11739 11740 1c1741 1C1742 1C1743 1C1744 1.C1745 1C1746 1C1747 Intel recommendation (Section 6.6): 6x luf, 5x 10uf, 1lx 330uf
1 . . 1 . 1 . i .
— — = = — — ——F o = 107 PLACENENT_NOTE (C1758-C1762):
10v 10v 10v 10v 10v 10v 10v 10v 10v 10v
2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R
202 02 202 202 202 202 202 202 202 202 \», _=PPVCCSA S0_CPU Place on bottom side of U1000
Place close to Ul000 on bottom side J__ '
1C1758 1 C1760 1Cl761 1 Cl1762
11748 11749 11750 1¢1751 1¢1752 1¢1753 11754 1¢1755 bk et i et bk
10UF 10UF 10UF 10UF 10UF 10UF 10UF 10% —T— 10% =T 10% =T 10%
20% -1 203 20% 203 T 20% 203 1o0v. 10v 10v 10v
6.3V 6.3V 3 6.3V 2 xsr 2 xsr 2 xsr 2 xsr
2 CERM-X5R 2 CERM xSR X5R CERM xSR X5R. CERM xSR 402 402 402 402
04021 603 603
J'C1756 1C1763 1C1764 1C1765 1C1766 1C1767
330UF-0.0060HM 10UF —— 10UF —— 10UF —— 10UF 10UF
20e o Ta T o & o &
2 85 2 Coru-xsR 2 Coru-xsR 2 Coru-xsR 2 CERM-xSR 2 CERM-xSR
CASE—D2—5M 0402-1 0402-1 0402-1 0402-1 0402-1

'C1768
—330UF-0.0060HM

CREB-D2-sM
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OMIT_TABLE
OMIT_TABLE
o 20 [IE)—SYSCLK CLK3IK RIC - 22 | RTCX1 U1800 FWHO/LADO| S38 LPC_AD R<0> r
- _“— 16 PCIE_ENET D2R N BG34 E12
c20 PANTHERPOINT a38 - PERN1 Ul800 SMBALERT* /GPIO11 O PCH_GPIO11l
NC %——{ RTCX2 MoBILE FWHl/LADls—% 16 PCIE_ENET D2R P 5334 | pprp1 PANTHERPOINT al e
®
FCBGA FWH2/LAD2 37 @@= LEC_AD R<2> 16 2 PCIE ENET R2D C N - a2 PETN1 MOBILE SMBCLK| 14 - SMBUS_PCH_CLK oD o o
(1 OF 10) FWH3/LAD3| 37 LPC_AD_R<3> 16 PCIE E bal repea sMBDATA| 2 SMBUS_PCH_DATA
_“— NET _R2D C P AU32 . 48 81
1s _RTC_RESET L 22 RTCRST* 4(/IPU) e Lpc rRAME o= PETPL (2 OF 10) g <D
FWH4 /LFRAME* RAME R L 16 PCIE AP D2R BE34
16 _PCH _SRTCRST L L [P—— - - C N - PERN2 n
- ulou (IPU) LDRQO*|E38 TP_LPC DREQO L PCIE AP D2R P - ' | PERP2 =] SMLOALERT*/GPTIO60| 212 e USB_EXTB SEL_XHCI oD 1 s
16 _PCH_INTRUDER L 2’| INTRUDER* B LDR%I*/GPIOZ:& K36 TBT PWR_EN_PCH » PCIE AP _R2D C N o222 | PETN2 Jus} s b
\ _PCH_INTVRMEN L DO . & | ('Y . _‘—@vs e s . PCIE AP _R2D C P PO Py 5}) SMLOCLK| = - SML PCH 0 CLK oD s
- ERIRQ Py ERIRS SMLODATA| ey SML_PCH_0_DATA
PCIE_FW_D2R N a BG36 | pERN3 — CED 8 ©1
-
PCIE_FW_D2R_P BJ36
s1 16 _HDA BIT CLK R - N34 | HDA_BCLK SATAORXN| A3 SATA_HDD_D2R_N - PERP3
hl - Am1 SAT: e PCIE FW R2D C N o=— 2" | PETN3 SML1ALERT*/PCHHOT*/GPI074| €13 @ USB EXTD SEL XHCI e
e SATAORXP - 'A_HDD_D2R P am o e PCIE FW R2D C P "' | PETP3 h o
o1 16 HDA SYNC R - HDA_SYNC (IPD-BOOT) SATAOTXN| 2P7 SATA HDD_R2D_C_N a1 90 - SML1CLK/GPIO58| F1¢ g SML PCH 1 CLK oD v o
VSel strap not functional (VCCVRM = 1.8V) SATAOTXP| APS > SATA_HDD R2D C P oo o2 e PCIE EXCARD D2R N - T3¢ | PERN4 SML1DATA/GPIO75[ ¢ @=_ SML ECH 1 DATA Ya:1o XLEN
16 _PCH_SPKR - T10 | SPKR (IPD-PLTRST#) saTal Ao SATA ODD D2R N PCIE_EXCARD D2R_P - 222° | PERP4
ALRXN a1 80 PCIE EXCARD R2D C N av3a X
- PETN4
AM8
o1 16 _HDA RST R L o 34 | yoa ReT* < SATAIRXPL 7 gy  SATA ODD D2R P (wrjai o PCIE _EXCARD R2D C P el PETP4 M
- = [a) SATALTXN| 2P1L ATA_ODD_R2D a1 a0 - [
AP10 NC_PCIE 5 D2R BG37 H
. HDA SDINO > | upA_spTNO (IPD) E SATA1TXP| SATA ODD R2D C P 4 w0 - pgm : DZRE — PERNS 0 E (IPU/IPD) CL_CLK1| "7 TP_CLINK CLK R
¢ _TP_HDA SDIN1 - 634 | HDA_SDIN1 (IPD) SATA2RXN| 227 - TP_SATA C D2RN s NC PCIE 5 R2D CN AY36 PERPS A il (IPU/IPD) CL_DATAl| ™! TP_CLINK_DATA o
¢ _TP_HDA SDIN2 - C34 | HDA_SDIN2 (IPD) SATA2RXP| 25 ¢ TP_SATA C_D2RP 6 NC PCIE 5 R2D CP. 5536 PETNS I B e10
s _TP_HDA_ SDIN3 > [HDA_SDIN3 (IPD) SATA2TXN| AHS TP _SATA C R2D CN . PETP5 &) CL_RST1*|y TP_CLINK RESET L A
s ——
SATA2TXP| 214 TP SATA C R2D CP . NC_PCIE 6 D2RN 2738 | PERN6
o1 24 16 _HDA SDOUT R @=—>° | HDA SDO (IPD-BOOT) NC_PCIE 6 D2RP 8638 | prRp6
~ - SATA3RXN| 288 TP_SATA D D2RN 6 NC_PCIE 6_R2D_CN AU36 | pprN6
oo @ 10
3 16 JTAG TBT TMS - 35 | HpA DOCK EN*/GPIO33 SATA3RXP = TP SATA D_D2RP o _NC_PCIE_6_R2D_CP av36 | pprpe PEG_A_CLKRQ*/GPIO47| ™ - PEGCLKRQA L _GPIO47 6
= - TP_SATA_D_R2D CN
24 16 ENET_MEDIA_SENSE_RDT ™32 | HpA DOCK RST*/GPIOL3 SATASTXNL "~ oy TP SATA D RaD CN - aB37
[CD--BUET MEDIA SENSE RDIV. gy 07 = - E SaTA3TXR| AFL B SATA D R2D CP . _NC_PCIE_7_D2RN 5640 | pprn7 CLKOUT_PEG_A_N TP PCIE CLK100M PEGAN
< = e —— NC PCIE 7 D2RP 8340 | pprp7 CLKOUT_PEG_A_P| "°3® g TP PCIE CLK100M PEGAP
a3 SATAGRXN| Y) g, TP SATAE D2RN
23 [IN)—XDE_PCH TCK - JTAG_TCK (IPD) [&)] " ¢ —PP1V05_SO_PCH VCCIO SATA NC PCIE 7 R2D CN 2140 | PETNT
SATA4RXP| Y5 TP_SATA E D2RP o 720 22 NC _PCIE 7 R2D CP. PB40
23 (IN)—XDR_ECH TMS - %7 _| JTAG_TMS (IPU) 0] SATA4TXN| 203 TP_SATA E _R2D CN . PLACE_NEAR=U1800.Y11:2.54mm FPETRT CLKOUT_DMI_N| 2V22 DMI_CLK100M CPU N 1o 78
|——egp— TP SATA E RID CN ) _DMT_1
22 [Ty XDP_PCH_TDT . xs | srac_tor (TPU) & SATA4TXP| ! g TP SATA E R2D CP . R1830 NC PCIE 8 D2RN 2239 | PERNS CLKOUT_DMI_P[ 222 g  DMI CLK100M CPU P oD o 7
- — =] - 3‘7-4 NC_PCIE_8 D2RP BC38 | pERPS
XDP_PCH_TDO | arac o B SATASRXNLY g TP SATAF DORN . 1720 NC_PCIE 8 R2D CN [T
SATASRXP IP SATA F D2RP s 201 NC_PCIE 8 R2D_CP 2Y38 | pRTPg CLKOUT_DP_N| 212 TP_PCH CLKOUT DPN
SATAS5TXN, AB3 > TP_SATA_F_R2D_CN 6 - AM13 il @ N
aB1 22 _ CLKOUT_DP_P - TP_PCH_CLKOUT DPP
SATASTXP TP _SATA F_R2D CP f o1 26 PCIE_CLK100M_ENET ¥40 | cLROUT PCIEON - oD ©
o CLK R o= | SPI_CLK saTaIcompo| ¥t PCH_SATAICOMP " o Qu—RCLE-CLKLO00M ENEL * 7| CLKOUT_PCTEOP comerolied by pemcrImast
80
a CSO_R_L - via | sp1 cso* SATATCOMPI| Y20 16 _PCIECLKRQO L GPIO73 32 | pCTECLKRQO*/GPIO73 CLKIN_DMI_N| ®F18 PCIE CLK100M PCH N 16 80
- H CLKIN_DMI_P| BE18 l PCIE_CLK100M_PCH_P @
TP_SPI CS1 L - T ) spT cS1* o - e
o= - by SATA3RCOMPO| 2P12 o1 38 PCIE CLK100M FW N &> | cLxour_pcIEiN
SPI MOSI R - V4 |'SPT_MOSI (IPD-BOOT) SATA3COMPTI| 2813 PCH_SATA3COMP PLACE_NEAR=U1800.AB12:2.54mm 81 38 PCIE CLK100M FW P =2 | crrour_pCIE1P c 330 o
LKIN_GND1_N| PCH_CLKIN GNDN1
SATA3RBIAS| 2% PCH_SATA3RBIAS L - 16
SPI_MISO - 3 | spT_MISO (IPU) 59 16 [I)—EW _CLKREQ L - Ml | PCIECLKRQ1*/GPIO18 CLKIN_GND1_p| B3 PCH_CLKIN GNDP1 16
: PLACE_NEAR=U1800.AH1:2.54mm
3
SATALED* PCH_SATALED_L 16 'R1832 o a2 PCIE CLK100M AP N - a8 | crrouT PCIE2N
_=PPVRTC G3 PCH ;1720 SATA0GP/GPIO21| V14 4pP DC2 PCH GPIO21 DP AUXCH ISOL s 750 81 32 PCIE CLK100M AP P =2 | CLROUT_PCIE2P (’Q CLKIN_DOT_96N| 2% PCH CLK96M DOT N 16 80
. SATA1GP/GPIO19| P1 DP_DC3 PCH GPIO19 SATARDRVR EN 1720w 1 E24
(IPU) |———=geDE DC3 PCH GPIOLJ SATARDRVR EN ___________pom, 23 2»;§] 52 16 CIX)—APR CLKREQ T - V10 | pCTECLKRQ2*/GPT020 3] CLKIN_DOT_96P - PCH_CLK96M_DOT_P am s o [
(o]
R1802' 'R18
20K 20K 03 818 PCIE_CLK100M_EXCARD N ¥37_| CLKOUT_PCIE3N ] o
5% % EY o e PCIE CLK100M EXCARD P ¥36 | cLROUT PCIE3P 0 CLKIN_SATA_N PCH_CLK100M_SATA, 16 80
1/20w 1/20W = — AKS
R1800" 'R1801 o i EXCARD CLEREO L N CLKIN_SATA_P| - PCH_CLK100M SATA P am
330K 1M 201, 2201 15 I - PCIECLKRQ3*/GPI025
53
1/20w 720w RTC RESET L TP_PC ¥a3
zgfz z,gl 4 6 6 IE CLK100M PE4N * CLKOUT_PCIE4N REFCLK14IN| ¥4 * PCH CLK14P3M REFCLK am s w0
PCH_SRTCRST L 16 ¢ TP PCIE CLK100M PE4P g, ¥ |CLKOUT_PCIE4P
PCH_INTRUDER_L
e 15 (@UM—ITAG DPMUXUC TRST L > L2 | pCIECLKRQ4*/GPIO26
PCH INTVRMEN L 16 CLKIN_PCILOOPBACK| "4° PCH_CLK33M PCIIN
! 24 80
Ccl1802 1C1803 16 _LPC_AD R<0> R1860 33 LAAAZ LPC_AD<0> Do m s TP _PCIE CLK100M PESN V45 | CLKOUT_PCIESN DOES THIS NEED LENGTH MATCH???
1UF —/— —— .-
;‘é; }é’f 16 _LBC_AD R<1> R1861 33 LAANA 5t /200 ME 201 h0 apoqs SDc e ¢ TP_PCIE CLKIQOM PESP g V¢ [CLKOUT_PCIESP —— SYSCLK CLK2SM SB R
ov
oy 2 2 32 16 _LPC_AD R<2> R1862 33 IAANZ v iEow mP *°' _1pc_ap<2> Do n 56 16 [Ty—ENET_CLKREO L - "% | PCTECLKROS* 44 ot NT‘— .
02 402 16 _LPC_AD R<3> R1863 33 LAAN S+ 2w WP 200 1pe aAp<3> GD s n gl (PO RSMRETAST O ¥TAL25_OUT———x NC
16 _LPC_FRAME R L R1864 33 1 o S /2w wF 201 1p =PP1 PCH
AN Aot C_FRAME L oD © o5 47 o ¢ _TP_PCIE CLK100M PEBN ¢ 2842 | cLROUT PEG B N 22 20 7 VO5_S0 PCH VCCDIFECLK
L TP _PCIE CLK100M PEBP AB40
= 6 —‘_ CLKOUT_PE B_P
61 16 _HDA BIT CLK R R1810 33 1 2 HDA BIT CLK 57 81 VT_FEG_E- R1890"
PLACE_NEAR=U1800.N34:1.27/mm VVv 5% 1/20W MF 201 oD 16 _PEGCLKROB L _GPIO56 E6 | PEG_B_CLKRQ*/GPIO56
~PEGCLKRQB L GPIO56 gy " _B_( 90.9
81 16 _HDA_SYNC R R1811 33 1 2 HDA SYNC . e
PLAC E_NEAR=U 8 L34:1.27mm VVV 5% 1/20W MF 201 @ 1/20w
PEG_CLK100M vao
81 16 _HDA RST R II;LA - NEAR?LBlBlZK _ 33 1 2 HDA RST L oD 57 5 818 N = CLKOUT_PCIE6N z‘gf
CE_] =01800.K34:1.27mm _ VVV 5 1720w wr 701 w1 s (OUT}—BEG CLK100M P o V22 | crroUT POTEGP PLACE_NEAR=U1800.Y47:2.54mm 2
61 24 16 _HDA_SDOUT R NEAP\7R1813 33 1 2 HDA_SDOUT oD 57 5 - - XCLK_RCOMP| Y47 - PCH_XCLK_RCOMP
=§P§V§ zz_s icn GPIO 717 18 19 CE_] =U1800.A36:1.27mm VYV VV 55 1/z0w  wr 201 1 D PEG CLKREQ L - T13 | pCIECLKRQ6*/GPIO45
=PP3V. PCH_GPIO 717 18 19 30
=PP3V3 T29 PCH GPIO 719 NO STUFF 0 2 PCIE_CLK100M_T2 v38 | crxoUT PCIETN @ (Iclg.gt_)gg{&giw/cnou x43 TP _PCH GPI064 CLKOUTELEXO .
61 33 PCIE CLK100M T29 P P V37 | CLKOUT_PCIE7P
R1876 10K IAAAZ JTAG TBT TMS R1840 <« - - X CLKOUTFLEX1/GPIO65] F47 TP_PCH GPI065 CLKOUTFLEX1 .
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23 (OUT—XDP_DCO_PCH GPI028 ISOLATE CPU MEM L A 8

a5 @Um—IBT SW _RESET I, R2180 [4) ]/\/\/\/2 - > TBT SW_RESET R L - K1
" .. QT XDP_DC1 PCH GPIO35 MXM GOOD * K4

23 19 (QUT}—XDP_DDO_PCH GPT036 DP GPU TBT SEL e vs

XDP_DD1_PCH GPIO37 JTAG ISP_TCK s

BOM GROUP

BOM OPTIONS

RAMCFG_SLOT

RAMCFG3:H,RAMCFG2:H,RAMCFG1 :H,RAMCFGO:H

Systems with no chip-down memory should pull all 4 RAMCFG GPIOs high.

Systems with chip-down memory should add pull-downs on another page and set straps per software.
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23 19 _XDP_FC1 PCH_GPIO0 - 7

59 19 5 (Iy—EW BME L - a4z
19 mﬂux UC_TIRQ - H36

5 19 [T SMC_ RUNTIME SCI T - E38
TP_PCH_GPIOS8 - c1o

73 19 (OUTM—WOL_EN - ca

G2

23 [IX)—XDE. FCO_PCH GPIO15_ MEM VDD_SEL_1V5_L >

23 @ XDP_DD2_PCH_GPIO16_ AUD_ IPHS SWITCH EN_PCH = vz
s LPCPLUS_GPIO a0
a1 19 @ ODD_PWR_EN_ L - TS5
19 _PCH_GPIO24 - ES

TPU necessary?) =
4 15 [T)—SMC_SCI L -

n2

19 8 I JTAG_ISP_TDO

JTAG_ISP_TDI M3

FW_PWR_EN_PCH

24 19

XDP_DD3_PCH GPIO49 ENET LOW_PWR_PCH

R R RN

56 47 19 e@ SPIROM USE_MLB

BMBUSY*/GPIO0 Ul800
PANTHERPOINT
TACH1/GPIO1 MOBILE
reBGA
TACH2/GPIO6 (6 OF 10)
TACH3/GPIO7

GPIO8 (IPU-RSMRST#)
LAN_PHY_PWR_CTRL/GPIO12
GPIO15 (IPD)
SATA4GP/GPIO16
TACHO/GPIO17
SCLOCK/GPI022

GPIO24

GPI0O27 (IPU-DeepS4/S5)
GPIO28 (IPU-RSMRST#)
STP_PCI*/GPIO34

GPIO35

GPIO

SATA2GP/GPI0O36
(IPD-PLTRST#)

SATA3GP/GPIO37
(IPD-PLTRST#)

SLOAD/GPIO38

SDATAOUTO/GPIO39

SDATAOUT1/GPIO48

SATA5GP/GPI049/TEMP_ALERT*

GPIOS57

VSS_NCTF_0
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VSS_NCTF_3
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VSS_NCTF_5
VSS_NCTF_6
VSS_NCTF_7
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19 18 17 16 7

=PP3V3_S0_PCH_GPIO

7 20 22

RAMCFG3:H RAMCFG2:H RAMCFG1:H RAMCFGO : H
R2172° 'R2173 R2174" 'R2175
10K 10K 10K 10K
5% 54 5% 5%
1/200 1/200 1/200 1/200
uF uE uF uE
201, 5201 201, 5201
TACH4/GPIO68| €40 @ VLB RAMCFG3
TACH5/GPIO69| P41 @=— VLB RAMCFG2
TACH6/GPIO70[ €41 @=— VLB _RAMCFGL
TACH7/GPIO71| 240 - MLB_RAMCFGO
A20GATE| 2* - PCH_A20GATE 19
NO STUFF
(IPD) PECI| AU1® @=ECH PECI R2170 43 IAAAL2 S‘CPU]/I:;EI;ZI Va:10 SURTRY
uF 201
RCIN*[57> - PCH RCIN L 19
=PP1V8_ S0_PCH VCC_ DFTERM
PROCPWRGD| A¥11 - PCH_PROCPWRGD R2140 0 LAANA CPU_PWRGD BT 10 23 78
1720
o 'R2179
avio 390 P R
THRMTRIP*| @=—ic PM _THRMTRIP L R R2156 LAAN S‘PM ]1;[:5:41‘111? L W es:s RURCRD il
F 01 5%
INIT3_3V*fyt p PCH INIT3V3 L 1720w
(IPU) — R2178 ,201
DE TS avi PCH DF_TVS 2 AR CPU_PROC_SEL L 10

IPD-PLTR:

( ) NO STUFF ]/52‘°w DF_TVS:DMI & FDI Term Voltage
TS_vss1| 28 R2130°" e Set to Vss when Low
TS_vss2| Akl J_ 1K This has internal pull up and should not pulled low. Set to Vecc when High
TS_vss3| 210 = 17200 THIS SIGNAL IS INTENDED FOR FIRMWARE HUB AND WE ARE NOT USING IT.

uF
TS_VSS4| AKX 201,
Ne_1L 27 ync =

VSS_NCTF_14

VSS_NCTF_15
VSS_NCTF_16

BG48

BH3

VSS_NCTF_17

BH47

BJ4

VSS_NCTF_18
VSS_NCTF_19
VSS_NCTF_20
VSS_NCTF_21

BJ44

BJ45

BJ46

VSS_NCTF_22
VSS_NCTF_23]
VSS_NCTF_24;

VSS_NCTF_25
VSS_NCTF_26

VSS_NCTF_27
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VSS_NCTF_29
VSS_NCTF_30
VSS_NCTF_31

19 23

8 19 39

19 a5

6 19 a7

19 46

19

23 24

19 a1

8 23

23 24

=PP3V3 S5 PCH GPIO .
=PP3V3_SUS_PCH_GPIO 716 17 18
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=PP3V3_T29 PCH GPIO 716
R2186 10K 1 2 JTAG ISP TDO
NN 7wz
R2199 10K 1 /\/\/\/2 JTAG_TBT_ TDI
Sv 1720w WF 201
R2160 10K 1 2 XDP_FC1 PCH GPIOO
Rolbs o NI e
R2196 10K LAAN 2 ov oW me 2°!  SMC_RUNTIME SCI L
Sv 1720w WF 201
R2190 100K 1 AAAR LPCPLUS_GPIO
Sv 1720w WF 201
NO STUFF Must stuff R2197 when R2180 NO STUFFed.
R2197 10K 1 2 TBT SW_RESET R L
NN 7wz
R2184 10K LAANZ FW_PWR_EN PCH
Sv 1720w WF 201
R2150 10K 1 2 PCH_A20GATE
R2155 10K 1 W\/\/z v 12w Mr 291 peg RCIN L
S+ 1/20w  MF 201
R2194 10K 1 2 WOL_EN
R2192 10K 3 mz °v 12w mr 200 pey GPIo24
R2193 100K 1 AAN2 5+ 1szow MR 2!  SPIROM USE MLB
Sv 1720w WF 201
R2191 10K 1 2 SMC_SCI L
NN 7o
R2111 20K 2 /\/\/\/1 DPMUX_UC_IRO
S+ 1/20w  MF 201
R2195 100K 2 /\/v\/l AUD_IPHS SWITCH EN PCH
Sv 1720w WF 201
R2112 10K 2/\/\/\/1 ODD_PWR_EN L
Sv 1720w WF 290
R2198 10K 2 AN P_DDO_PCH_GPIO36_DP_GPU_TBT_SEL 1s 23
R2113 10K 2 AAAL v tzw MF 201 geag ISP TCK
R2116 10K 2 /\/\/\/1 v rrow oW *°! ENET LOW_PWR PCH
Sv 1720w WF 201
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22 7 =PP1V0OS5_S0_PCH_VCC_CORE

VCCACLK pin left as NC per DG NC %2242 lveeacrk U1800  yecro 29 uss|ze =PP1V05 S0 PCH VCCIO USB 72 1.44 A Max, 474mA Idle 223 KyecCoRE U1800
PANTHERPOINT P26 AC23 PANTHERPOINT
VCCIO_30_USB VCCCORE
22 7 _=PP3V3 S5 PCH VCCDSW 116 |ycepsw3_ 3 MoBILE > o To21 MOBILE
= FeBon VCCIO_31_USB VCCCORE renca
TP_PPVOUT_PCH DCPSUSBYP V12 IDCPSUSBYP (8 OF 10) VCCIO_32_USB| 727 AD23 |VCCCORE (7 OF 10)
5| 29 AF21 caADAC| V48 PP3V3 SO _PCH VCCA DAC F
2, _PP3V3 S0 _PCH VCC3 3 CLK F 738 lvcc3_3_5_CLK vecto_33_u AF23 VEEEZRE & v ”
P 4 RE
. veesus3 3 7 uselLT2? =PP3V3_ SUS_PCH VCCSUS USB &
VCCAPLLDMI2 pin left as NC per DG NC %—2%23_|[VCCAPLLDMI2 —-- — T 2621 [yCCCORE ] VSSADAC| %47
VCCSUS3_3_8_USB 2623 |yeccors 4
22 20 7 _=PP1V05_S0_PCH VCCIO CLK AL29 |yCcCIO_14_PLLCLK VCCSUS3_3_9_UsB[ V23 AG24 |yCCCORE o
vCCSus3_3_10_UsB| V24 IS =
AL24 _3_10_1 ac26
AL24 left as NC per DG NC %————{PCPSUS_3_CLK vCCSUS3 3 6 US| P24 — VEEEZRE > VCCALVDS| 236 =PP3V3 S0 PCH VCCA LVDS .
-0 |V RE
=PP1VO05_S0 PCH VCCASW aal9
22 20 7 VCCASW_1_CLK VCCIO 34 PLLUSB| T26 =PP1V05_S0 PCH VCCIO PLLUSB B AG29_|yCCCORE VSSALVDS| AK37
2221 |VCCASW_2_CLK -
- = AJ23 IVCCCORE
2224 |yCCASW_3_CLK o VSREF_SUS| 26 =PP5V_SUS_PCH VSREFSUS 22
w26 lycoasw_4_CLK a B 2326 |ycCCORE " =
_4_ =] anz3 _ ag27 2
227 |yccasw_5_CLK pCPSUS_4_USBIAE e NC-ed per DG | cccore 5 PP1V8 SO PCH VCCTX LVDS F 2
_5_( VCCCORE
2229 IVCCASW_6_CLK VCCSUS3_3_1_USB| AN24 =PP3V3 SUS PCH VCCSUS 7 R VCCTX_LVDS| AM37
PV - = — == VCCCORE - .
VCCASW_7_CLK VCCTX_LVDS
AC26 ASW. LK TX_LVDS| AP36
[VCCASW_8_C: VSREF| P34 =PP5V_S0_PCH VSREF 22 veom :
2C27 IVCCASW_9_CLK 7 _=PP1VO05_S0 PCH VCCIO PLLPCIE AN19 |yCCIO_28_PLLPCIE VCCTX_LVDS| 237
AC29 N20 =PP3V3_SUS_PCH_VCCSUS_GPIO
[VCCASW_10_CLK o | VCECSUS3_3_2_GPIO| 722 TP_1V05_S0_PCH VCCAPLLEXP BJ22 |yCCAPLLEXP
AC31 IyCCASW_11_CLK @] vcecsus3_3_3_GPro| N22 PP3V PCH v J—
7 22
2D29 |yCCASW_12_ CLK = VCCSUS3_3_4 GPIO| P20 22 7 _=PP1V05_S0_PCH VCCIO AN16 |yCcCIO 15 FDI @ vis
AD31 13 ¢ X T3 5 22 an17 16 g VCC3_3_6_HVCMOS
VCCASW_13_CLK | VCCSUS3_3_5_GPIO vcCcIo_16_FDI 2
w21 o1y 3]
VCCASW_14_CLK
s — = 2 veces 3 1 gpro| ants =PP3V3 S0 PCH VCC3 3 GPIO 7 22 AN21 |yCCIO_17_PCIE 2 vCc3_3_7_HvcCMOS| V34
[VCCASW_15_CLK [99) - = —~ _17_1 _3_7_1
> — = O A& vCC3_3_8 GPIO| M€ AN26 |lyCCIO_18_PCIE O
W24 |VCCASW_16_CLK 5+ T4 T34 an27 ' 19 | 3]
e — - H ' vce3_3_4_GPIO vccro_19_pcIE O
[VCCASW_17_CLK 5 o2l 3]
w29 lyccasw 18 _CLK VCCIO_20_PCIE >
- = AP23 AT16 =PP1V8R1V5_S0_ PCH VCCVRM
W3l lVCCASW_19_CLK VCC3_3_2_SATA| 232 =PP3V3 S0 PCH VCC3 3 SATA 722 [VCCIO_21_ PCIE VCCVRM_3_DMI 7 20
PCH output, for decoupling onl 33 |yccaswW_20_CLK - 2222 veCIo_22_PCIE H
1 1 2p am P N Y - VCCIO_5_PLLSATA| 2T13 =PP1V05 S0 PCH VCCIO SATA 716 20 22 AP26 ycCIO 23 PCIE §  vcepmr_1_pmr| amo =PP1V05_SO PCH VCC DMI o
PLACE EAR= . 2. - . -
CE_N U1800.N16:2.54mm PPVOUT_G3_PCH_DCPRTC N6 |pepRTC ccTo 12 satas] A 2721 VCCIO_24_PCIE
MIN_LINE_WIDTH=0.2 mm Vi I ATA. - =
1 . =0.2 mm - CLKDMT| 2B36 PP1V0OS_S0_PCH _VCCCLKDMI_F
VolzageaT 3y 20 7 _=PPLVBRIVS SO PCH VCCVRM 49 |ycCVRM_4_CLK VCCIO_13_SATA3| 14 33 |yec1o_25_DP vee =
€2210 * N o 34 lyccro_26_pp
0.108 22 _PP1VO5_SO PCH VCCADPLLA F BD47 |yCCADPLLA VCCIO_6_PLLSATA3| 2714 —P
10V PP1V05 SO PCH VCCADPLLB F BF47 =PP3V3 SO PCH VCC3 3 PCI BH29
coam 2 22 [VCCADPLLB « AKL . 227 [VCC3_3_3_PCIE
Hon g VCCAPLLSATAL X1 oy« VCCAPLLSATA pin left as NC per DG _PP1VS S0 PCH VCC DFTERM s o
22 20 7 _=PP1VO05_S0_PCH VCCIO CLK AF17 lyCcCIO_7_CLK @
- VCCVRM_1_SATA| AF1l =PP1V8R1V5_S0_PCH VCCVRM 7 20 VCCDFTERM|_AS16
== L 1_¢ 20 7 _=PP1V8R1V5 S0_PCH VCCVRM AP16 |yCCVRM 2 FDI
22 16 7 _=PP1V05 S0 PCH VCCDIFFCLK 2F33 VCCDIFFCLKN - VCCDFTERM| 2617
VCCIO 2 SATA| AC16 =PP1V05_S0_PCH VCCIO SATA 7 16 20 22 . E
55mA Max, 5mA Idle EVCCDIFFCLKN veeTo 3 saral Aci VCCAFDIPLL pin left as NC per DG NC %—=8¢_[VCCAFDIPLL a4 VCCDFTERM| 2716
AG34 —> 20 I AJ17
VCCDIFFCLEN veeTo_4_sATal 017 , ZPP1V05_ S0 PCH VCCIO PLLFDT 2217 lycero_27_priepr | & VCCDFTER
- - = a
=PP1V05_S0_PCH_VCCSSC AG33
22 7 veessc , _=PP1V05_S0_PCH VCCDMI_FDI AU20 |yCCDMI_2_FDI veesPIl VL =PP3V3_SUS_PCH VCC_SPI 722
PPVOUT_S0_PCH_DCPSST vis IpcPssT o VCCASW_22_MISC 20 22
MIN _LINE WIDTH=0.2 mm @ -~
MIN NECK WIDTH=0.2 mm 17 |pepsus 1 cik % vceasw_23_MIsc
VOLTAGE=3. 3V
Cc2222 ¢ NC-ed per DG NCX v1s |pepsus 2 CLK = VCCASW_21 MISC
0.10F PLACE_NEAR=U1800.V16:2.54mm NCX¥— —o=
Tov
cERY 2 22 7 _=PP1V05_S0_PCH V_PROC_IO BI8_|v_PROC_IO E
& VCCSUSHDA| 232 =PP3V3R1V5 SO_PCH VCCSUSHDA 5 22 24
= 17 16 7 _=PPVRTC G3 PCH o— 22 [VCCRTC o= 10 mA Max, 1lmA Idle
4
c2231 ¢ 1C2232 1.C2233
0.1UF
20%
, 1ov
CERM
402 02 02
PLACE_NEAR=U1800.A22:2.54mm PLACE_NEAR=U1800.A22:2.54mm
PLACE_NEAR=U1800.A22:2.54mm

—
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VSS
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VSS

AL17
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VSS
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VSS
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VSS

AL27

VSS
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VSS
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VSS

AL34

VSS

AL48

VSS

AM11

VSS

AM14

VSS

VSS

VSS

VSS

VSS

VSS

AM7

VSS

aN2

VSS

AN29

VSS

AN3

VSS

AN31

VSS

AP12

VSS

AP19

VSS

AP28

VSS

AP30

VSS

AP32

VSS

AP38

VSS

aP4

VSS

AP42

VSS

AP46

BE22

VSS

Ap8

BE26

VSS

BE40

VSS

AR48

BF10

VSS

AT11

BF12

VSS

AT13

BF16

VSS

AT18

BF20

VSS

AT22

BF22

VSS

AT26

BF24

VSS

AT28

VSS

AT30

VSS

AT32

VSS

AT34

VSS

AT39

VSS

AT42

VSS

AT46

VSS

AT7

VSS

AU24

VSS

AU30

VSS

AV11

VSS

AV16

VSS

AV20

VSS

Av24

VSS

AV30

VSS

AvV38

VSS

av4

VSS

AV43

VSS

ave

VSS

W14

VSS

AW18

VSS

VSS

w22

VSS

AW26

VSS

Aw28

VSS

AW32

VSS

AwW3a

VSS

AW36

VSS

AW40

VSS

AW48

VSS

Av12

VSS

Av22

VSS

Av28

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS

VSS
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VSS

VSS

VSS

VSS

VSS
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H46
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L48

VSs

12
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P16
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Mg
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m24
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M30
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M32

VSs

M34
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VSs
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VSs

M6
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VSs
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N47
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P11
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P18
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733
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P40
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P43
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T12
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T37
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w19

VSs
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B43
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T36
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PCH VCCTO BYPASS
pei vecsuss 3 BYpass 20 16 7 =PP1VO5_S0 JPCH_VCCIO SATA (ecr usn 1.05v mER)
L.2406 2019 - _=PP1V8_S0_PCH_VCC_DFTERM il . B
1OUH~-0. 1250 - 360HM R2215 L r1vos_so_PCH_VCCCLEDMI_F ZPP3y3 SUS PCH VCCSUS USB 1C2444 (1C2452 w- =PRIVOS S0 PCH VCCIO US
1, =PP1V05_S0_PCH 1 2PP1V05 SO PCH VCCCLKDMI VO5_S0_PCH_ e — 1C2440 P PLACE NEAR=U1800.228 2. 54mn 1C2446
0603 MIN-NECEWIDTH=0: 2 5H MIN-NECE-WIDTH=0: 25Mu PLACE_NEAR=U1800.AJ16:2.54mm 0'%1UF 2 &z3M 2 &z3M 1UF
VOLTAGE=T.05V MEZDE VOLTAGE=T.05V %SV 402 402 %0%
MAKE_BASE=TRUE 2 CERM 5 8.3V
402 402 EE;IZQM
12411 PLACE_NEAR-U1800.AH13:2. S4mn 1
%O%UF = PLACE_NEAR=U1800.AC17:2.54mm - =
.3V
2 = . 12,
PLACE_NEAR=U1800.AB36:2.54mm %E‘%’ﬁ“:}fsl‘ FLACE_NEAR=U1800.724:2.54mm J_
= PCH VCCSUSHDA BYPASS
PLACE_NEAR=U1800.V24:2.54mm (PCH HD Audio 3.3V/1.5V PWR) D
= 24 20 7 _=PP3V3R1V5_S0_PCH VCCSUSHDA
=PP SUS_PCH_VCCSUS GPIO
L2407 1C2441 2, =PP1V05_S0_PCH_VCCSSC 207 3V3
0.1UH PLACE_NEAR=U1800.232:2.54mm %{QUF C2475 102476
= 1(YYY L2 PCH TX_LVDS_F 2 SY 1
,=PP1V8_ S0 _PCH VCCTX LVDS 20 PPIV8 SO0 _PCH_JCC V. PN LINE WIDTEH=0.SMM + =PP1V05_SO_PCH_V_PROC_IO ) 2’5‘}“ Tor 1&]];
0805 MIN-NECK WIDTH=0.325MM %% 2 Beg
VOLTAGE=T. 8V 2 &p3Y PLACE_NEAR=U1800.P22:2.54mm S’g‘}“
= PLACE_NEAR=U1800.AG33:2.54mm 402
C24001 C24061 C2408: 1
22UF —— 0.01UF —— 0.01UF —— = =
SRR S| S
6.3V v v
CERM 2 X7R-CERM 2| X7R-CERM 2 2.54
805 402 402 800.578:5. 24mm
800.BI8:2.54mn 20, =PP3V3_SUS_PCH_VCC_SPI —_—
LacE uma-ueg0-Austsd s = 1C2442
PLACE_NEAR=U1800.AM37:2.54mm 1UF
R2450 PLACE_NEAR=U1800.V1:2.54mm 2 %0§V
CERM
=PP3V3_S0_PCH_VCCADAC 1 ,\/(\’/\/2 . PP3V3, SO_PCH VCCA DAC F ., 462 .+ =PP1V05_S0_PCH_VCCIO_CLK
MARE, BASE=TRUE — .
/5% MIN EINE WID%H 0.4 MM c2 4 6
1/16W MIN NECK_WIDTH=0.2 MM PCH VCCIO BYPASS E
MESLE VOLTAGE=3.3V = 19F
., =PP1V05_S0_PCH_VCC_DMI PLACE_NEAR-U1800.AF34:2.54mm 10%y 3%y
2 CERM 2 CERM
402 402
1 C2 4 1 9 PLACE_NEAR=U1800.AF17:2.54mm
1UF
0 = —
szlo%rq : C0241%%1_ ((:)2 2 ég?& 20, _=PP3V3 S5 PCH VCCDSW = =
623y i iRy a0
XBR X7R-CERM 2| X7R-CERM 2 C24 991 C
603 0402 0402 = o
PLACE_NEAR=U1800.T16:2.54mm %8% PCC: ycfé:‘?kgo,fgl::vf:)
1 EcH vee3_3 Bypass CERX > 20, =PP1y05_S0_PGH_VCC_CORE™ '
pLAcEJ«EARw}ggg.u:g:g.ggmm = (PCH PCI 3.3V PWR) 102
EAR= lvagiz!
BLACE NBAR-UL800. U483 Sdmm 1C2481 (1C2482 |1 C248I2 601
PLACE_NEAR=U1800.AT20:2.54mm = 1UF 1UF 10, 201;
—F 103, T W T I 6299 -
CERM CERM CERM X5R
102 102 102 603
., =PP3V3_S0_PCH L2451 ’ ' =
21, =PP5V_SO0_PCH PCH VSREF Filter & Follower R2451 10UH-0.12A-0.360HM =
1 ma (o8 Retezence Zor 5V Solerance on CT) B i PP3V3_SO PCH vCC3 3 CL 3 SO PCH veC3 3 CLK_F PLACE NEAR-U1800.AG34 : 5. S4mm
R2405° 5 D2400 WECKWIDTH 0.2 MM MINWEC 2 M.M PEACENBARUL800:AG26:5  34mm
100 VoL TAGES3 3% 1 VOLTAGE@&T 54 -
NC Z C2453
5% % BAT54DW X-G 402 e
1/16W SOT-363 10UF 19% re—
MF-LF 2% v,
402 6.3V 2 XOR
NEED PWR CONSTRAINT CERM-X5R 402
o LPSV_SO PCH V5REF 0402-1
M 20, =PP1V05_S0_PLH VCCIQ
C24391 MSEE BASDUTRUE PLACE_NEAR=U1800.T38:2.54mm -
1UF —— 7=PP5V S0 PCH VSREF 2o PLACE_NEAR=U1800.T38:2.54mm
PLACE_NEAR=U1800.P34:2.54mm 8% 2__ = — =
5
i 1C24291C2414 |1 C2407 C24632401 1
e e T N T R e
= 2 CgaN 2 CERN 2 CgaN 2 CgaN 6528 2
402 402 402 402 603
, =PP3V3_SUS_PCH J_ B
, _=PP5V_SUS_PCH _ PR VSREF_SUS Filter & Follower 00 AN27:5  24mm =
1 ma so-s5 (PCH Reference for 5V Tolerance on USB) 00 AN37:3 . 2 dmm
. 4 = ‘AN27:3
R24 01% 2 D24 0 0 PCH VCCADPLLA Filter PLACE_NEAR=U1800.AN27:2.54mm
1/12W e ngz BAT54DW X-G R2460 (PCH DPLLA PWR)
EES , _=PP1V05_S0_PCH_VCCADPLL 1A QN 2 _BP1VOS SO PCH VCCADPLLA_F .
v =
PPSV_SUS PCH_VSREFSUS 176w Ut NESK WppgH-012 i 68 ma
MIN-NECK—WIDTH=0 - 35MM <1 mA 50-55 02 0 C246 1 0 - =PP1V05_S0_PCH VCCASW
VOLTAGE=5V PLACE_NEAR=U1800.BD47:2.54MM
C2438:1: MAKRE_BASE=TRUE 1
0.1UF —— __ =PP5V_SUS_PCH_VSREFSUS 2 Wy T gO§V
PLACE_NEAR=U1800.M26:2.54 %SV 2 - 2 ggllzim 2 ESIIZZM
- M26:2.54mm
- i | 1C2426/1C2456/1C24962428 1| C2420 1
——1YyF ——1UF ——1UF 220F ——= 22UF —— —
= = $0%y 5 8%y 5 803y 623V 5 623V 2
= 2 CERM CERM CERM CERM CERM
102 102 102 805 805
PCH VCCADPLLB Filter
20, =PP3V3_S0_PCH_VCC3_3_PCI 20+ _=PP3V3_S0_PCH_VCC3_3_SATA R2465 (PCH DPLLB PWR)
AP0 2 PP1V05_ S0 PCH VCCADPLLB_F 20 J_
1C2421 WIN LINE WIDTH=0.4 ™M - PLACE NEAR-U1800.2C27:2. =
1C2423 Y CK_WIDT! 69 mA PLACE_NEAR=U AC27:2
0.1UF 0 1UF 1/16W VO TACEST 05V PLACE ] c27
16% % Mio5® L PACENEAR-U1800.AC27:
2 £ 5zCERM 2 X7R_CERM 51 C24 66 crace_wear-u1800.5r47:2.54mn - AesEs.
PLACE_NEAR=U1800.AJ2:2.54mm 0402
PLACE_NEAR=U1800.BH29:2.54mm - —
SYNC MASTER=K90I MLB SYNC DATE=02/15/2011 A
Zicom s oo
207 =PP3V3 S0_PCH_VCC3_ 3_HVCMOS
PCH DECOUPLING
1C2424
. 1UF 20 7
?gg v d} Apple Inc.
2 X7R_CERM ®
0402
PLACE_NEAR=U1800.V33:2.54mm NOTICE OF PROPRIETARY PROPERTY:
= THE INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:
PLACE_NEAR=U1800.T34:2.54mm L I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 24 OF 109
- II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 2 2 OF 8 6
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=PPVCCIO_SO0_XDP

CPU Micro2-XDP

CRITICAL NOTE: This is not the standard XDP pinout. XDP PLACE_NEAR=J2500.52:2.54mm
XDP_CONN Use with 921-0133 Adapter Flex to 78 23 10 XDP_CPU_TDO R2510 51 IAMA—s—17357——20T
, _=PP3V3_S0_XDP DF40R€2650%S 0.4v support chipset debug. XDP PLACE NEAR=U1000.K61:2.54mm
NO STUFF W-ST-SM - 75 23 10 _XDP_CPU_TDI R2511 51 2 AAAL
2 401 5% T OW MF 20T
R25 £0 62 /7 61 XDP PLACE_NEAR=U1000.H59:2.54mm
ow ~ 4o 22 10 _XDP_CPU_TMS R2512 51 >, ap1
l\%jf/‘lg‘g — - - 5% 1/20Ww MF 201
102, 26 o+ XDP PLACE_NEAR=U1000.J58:2.54mm
7 10¢gry—XDP_CPU_PREQ_L OBSFN_AQ =00 o QBSFN_CO CPU_CFG<16> )’ 7 22 10 _XDP_CPU_TCK R2513 51 :ppp2
78 10 XDP_CPU_PRDY_L OBSFN Al pig 6] 5 OBSFN _C1 CPU CFG<17> ) 5% 1/20W MF 201
[masn — b o O O - b = <4 2514 XDP PLACE_NEAR=U1000.H63:2.54mm
00 25 23 10 _XDP_CPU_TRST L R 51 1
(R2560-R2563) 7 10 (yy—XDP_BPM_L<0> OBSDATA_AQ 000 s QBSDATA_CO CPU_CFG<0> ame e v 2300 CEU TRS 2 NN 1770w F 20T
2560 XDP_CPU:BPM 7 10 (ITy—XDP_BPM _L<1> OBSDATA_ A1l o=——10 01l o OBSDATA_C1 CPU_CFG<1> amo -4
10 XDP_BPM_L<4> R 0 1 2 T 14 Pp FE bl =
1 Cory—XDP_BPM_L<5> R2561 0 1m2 5% 1720w MF 201 7 10 (qry—XDP_BPM_L.<2> OBSDATA_ A2 ——00 015 g OBSDATA C2 CPU_CFG<2> ame
5 1720W MF 20T =, - P —
10 XDP_BPM_L<6> R2562 0 1, AA°2 7 10 (rry—XDE_BPM_L<3> OBSDATA A3 ——40 01 o OBSDATA_C3 CPU_CFG<3> an
1 Cory—XDP_BPM_L<7> R2563 0 LAAN 2 5% 1720w Mr 201 - S 20 o ol il =
5 I720W MF 201 e CPU CFG<10> OBSFN_B0 R 22| 00 21 OBSFN DO CPU_CFG<8> amo e
(R2564-R2567) s —CPU_CFG<11> OBSFN B1 =210 012 oup OBSFN D1 CPU_CFG<9> ame e
XDP_CPU:CFG 26 5 o425
7 > my—CPU_CFG<12> R2 4 0 T,hap2 XDP_OBSDATA_B<0> OBSDATA_BO =240 012 qup OBSDATA_DOQ CPU_CFG<4> ams s
s >—CPU_CFG<13> R2565 0 LAAN2 o® I720W MF 201 XDP_OBSDATA_B<1> OBSDATA B1 200 0120 s OBSDATA D1 CPU_CFG<5> &
s oy CPU_CFG<14> R2566 0 LAANZ 5% 1720w Mr 201 - MRGEY ppq XY il =
7 s y—CPU_CFG<15> R2567 0 LAANZ 1720w MF 201 XDP_OBSDATA_B<2> OBSDATA_B2 —— 10 012 et OBSDATA D2 CPU_CFG<6> am: <DP 8
T7zow ME 201 XDP_OBSDATA_B<3> OBSDATA B3 —t— 90 01 s OBSDATA_D3 CPU_CFG<7> ame R2515 0 1 ZPLA;%giﬁgRgﬁi'fég';‘];m
XDP 38 5 o027 ,—/\N\/—;W” ”
75 19 10 Cry—CPU_PWRGD R2500 1K 1app2 XDP_CPU_PWRGD PWRGD/HOOKOQ - 405 02 o ITPCLK/HOOK4 - XDP_CPU_CLK100M P XDP PLACE_NEAR=R1840.1:2.54mm
PLACE_NERR=U1000.C60+2. 5amm 5% 17200 HF 201 XDP_CPU_PWRBTN_L HOOK1 POEY Dad FFE ITPCLK#/HOOK5 » XDP_CPU_CLK100M_N R2516 0 1 2 _ITPXDP_CLK100M_N -
44] 4 W
052317 PM_PWRBTN_L R2502 0 2 | VCC_OBS_AB o o4 VCC_OBS_CD VW rrzow - zom —
Q= —" 57 cr NEAR=04600.517:2.54mm VV V" S —T770w mF 20T XDP_CPU_CFG<0> HOOK2. 40015 o RESET#/HOOK6 2 XDP_CPURST_L XDP  PLACE_NEAR=U1000.G3:2.54mm
2501 XDP | XDP_VR_READY HOOK3 000l DBR#/HOOK7 XDP_DBRESET_L B 10 33 24 78 R2505 1K 1 2 _CPU RESET [ 1o 20
7 23 0 oM CPU_CFG<0> R25 1R 1 A2 59 5 o142 NOTE: XDP_DBRESET_L pulled-up to 3.3V on PCH Support Page
PLACE_NEAR-U1000.B57:2.54mm 5 T/20W MF 201 D —SMBUS XDP SDA spA 5 o0 51 P ThO — XDBP CPU _TDO ame -
= 54 53
PR — PM PCH SYS PWROK R2504 330 1 2 a8 23 (I SMBUS_XDP_SCL SCIL - 00 - TRSTn XDP_CPU_TRST_L oD 10 23 78
NN —ss—1770w w201 TCK1 Nex2d 0 o2 TDT XDP_CPU_TDI B 0 25 70
o 23 10 XDP_CPU_TCK TCKQ 000 TMS XDP_CPU_TMS T 10 = 7
60| 59
(R2520-R2537) R2581 R2580 XDP °o° igg_PRESENT#
1720w 5% 1720w 5% 1 - 1 .
XDP SIGNALS XDP  pCH SIGNALS| 200 1k 2ol g W €2500: 64 ) 63 11€2501 PCH SIGNALS Non-XDP Signals
b XDP_DAO USB_EXTA OC L R2520 33 LAAAZ XOP_DAO_PCH_GPIO59 USB_EXTA_OC_L| rmu . 183 ~ 123
- XDP_DAl_USB_EXTB_OC_L R2521 33 1, \AV2 2% 17200 MF 201 yHp pa1 pcH _GPId4Q USB_EXTB_OC_L ame s FREE 2 998-2516 2 X7RSCERM
- XDP_DA2_USB_EXTC_OC_L R2522 33 1 \AA72 °° 1720 MF 201 yHp pa2 pCH_GPIO41 _USB_EXTC_OC_L am - 23 10 ¢oomXDP_DAO_PCH_GPIO59_USB_EXTA_OC_L R2590 o LAAAZ USB_EXTA OC_ L .
= @un—XDP_DA3_USB_EXTD_OC_L R2523 33 1 p °% 1720w MF 201 ¢ DA3_PCH_GPI042 USB_EXTD_OC_L| e J_ 21 XDP_DAl_PCH_GPIO40_USB_EXTB_OC_L R2591 0 p °% 1720w MFr 201 USB_EXTB_OC_L .
AAA OD—XDP_DB2_PCH_GPIO10_AP_PWR_EN R2596 0 AP G AP_PWR_EN
= 23 18 =< 18 32 73
s —XDP_DBO_USB_EXTB_OC_EHCI L R2524 33 1.ap2 N x}r{Jé’FDBo PCH_GPI043 USB_EXTB_OC_EHCI { ~mu 2 1 g XDP_DB3_PCH_GPIO14_SDCONN_STATE_CHANGE R2597 0 1,\/\/\/\/\’/\/2 : izgw g §ZFDC°NN STATE CHANGE @@“
XDP_DB1_USB_EXTD OC_EHCI L R2525 33 2 W ME DB1_PCH_GPIO9_ YSB_EXTD_OC_EHCI_L WM
= @un-XPE_DBL_USB_EXTD OC_EHCL L  R&o£a 33 IaAA2 o oo o XDE _DBI _PCH _GPIOO | e . is i i 0 1 2 SATARDR!
- XDP_DB2_AP_PWR_EN R2526 33 1 2 W_WE XDP_DB2_PCH_GPIO10_AP_PWR_EN o NOTE: ghls ?ih“ggltgf3§tigdaid Xgi plzout‘23”CmD—z22-2g2-29E-g2lQl2-§AIAB2ByB-EH—————————Bziiz;——————JVVV ST T770W W21 VR_EN gmy 2«
- XDP_DB3_SDCONN_STATE_CHANGE R2527 33 1 V, 5% 1720W Mrpp?HB3 pcH_GPIOLl4_SDCONN_STATE CHANGE 12 se wi hios apter Flex to
2 @M XDP_FCO R2528 33 vV, 58 1720w MF 0L po0 pCH_GPIOL5 MEM VDD_SEL_1V5 L mw 2 support chipset debug.
W MF
. XDP_FC1 R2529 33 1 2 XDP_FC1l_PCH_GPIOOQ )
Rt < NN —ss—T770w wF 20T o
+» m—XDP_DCO_ISOLATE_CPU_MEM L R2530 33 2 XDP_DCO_PCH_GPI028_ISOLATE_CPU_MEM L 15 2 .
-» (o>—XDP_DC1_MXM_GOOD R2531 33 1\ a\\ 2 5° 1720 MF 201 XDP_DC1_PCH_GPIO35_ MXM_GOOD mm 1 PCH Micro2-XDP _=pp3v3_s5 xpp,
» —XDP_DC2_DP_AUXCH_ISOL R2532 33 1 2 W ME XDP_DC2_PCH_GPIO21_ DP_AUXCH_ISOL 16 23
:» m—XDP_DC3_SATARDRVR_EN R2533 33 1 Vo 58 17200 MF 201 ypp pe3 PCH_GPIOL19 SATARDRVR_EN o 16 2 CRITICAL
:s oy XDP_DD0_DP_GPU_TBT_SEL R2534 33 1 A'A'2 woMF DP_DDO_PCH_GPIO36_DP_GPU_TBT_SEL & 1 XDP CONN
» —XDP_DD1_JTAG_ISP_TCK R2535 33 1 2 woMF XDP_DD1_PCH_GPIO37_ JTAG_ISP_TCK 10 23 J2550
5% 1720w ME 201 DF40RC—-60DP—-0 .4V 25 1o XDP_DD1_PCH_GPIO37_JTAG_ISP_TCK R2575 0 1 2 JTAG_ISP_TCK romy s 2
2 XDP_DD2_AUD IPHS SWITCH E R2 33 1 2 XDP_DD2_PCH GPIO16 AUD IPHS SWITCH EN PCH 2 M-SToSH 210 XDP_DD2_PCH_GPIO16_AUD_IPHS_SWITCH EN PCH R2576 0 1 a2 >> *7>°" Xbp FrHS SWITCH EN_PCH pmm 1 =
- XDP_DD3_ENET_LOW_PWR R2537 33 1 2 °% 1720w MFT 2Hp pp3 pCH_GPIO49_ENET_LOW_PWR_PCH 1o 2 62 /7 61 21 XDP_DD3_PCH_GPIO49_ ENET LOW_PWR_PCH R2577 0 1 2 °% 1720w MF 720l pNpT 1,0W_PWR_PCH 1o 2
i NW 17w w20 — — . — o —————— 0D < NN s —T770m FF 20T v
PCH/XDP Signal Isolation Notes: EPWNE
O O
- Following Intel’s Debug Prot Design Guid for HR and CR vl1.3 « TP_XDP_PCH OBSFN_A<0> OBSFN _AQ P 4 00 3 P OBSFN_CQ XDP_FCO 2
doc id 404081. s TP_XDP_PCH_OBSFN_A<1> OBSFN Al G- 95 0 OBSFN C1 XDP_FC1 23
Initially, stuffing both 33 and 0 ohms and validate whether 8 6 o~
it is functional in that state, else add BOM options. 2s XDP_DAQO_USB_EXTA OC_L OBSDATA_AQ =—— 00 0 o= OBSDATA_COQ XDP_DCO_ISOLATE CPU MEM L 2
- For isolated GPIOs: 2s XDP_DAl USB_EXTB OC_L OBSDATA_ A1l o=— 10 ol oup OBSDATA_C1 XDP_DC1_ MXM_GOOD 2
- ’Output’ non-XDP signals require pulls. L D rou EL)
— ’Output’ PCH/XDP signals require pulls. 2s XDP_DA2 USB_EXTC OC_L OBSDATA_A2 o=— 90 01> omup OBSDATA_C2 XDP_DC2_DP_AUXCH_ISOL 2
2s XDP_DA3 USB_EXTD OC_L OBSDATA A3 o=— 0 o0l o OBSDATA_C3 XDP_DC3_SATARDRVR_EN 2
- 200 5 o0 n , _=PP1V05_SUS_PCH_JTAG
. _TP_XDP_PCH_OBSFN_B<0> OBSFN_BR0 =240 012l g OBSFN_DO TP_XDP_PCH_OBSFN_D<0> .
. _TP_XDP_PCH OBSFN_B<1> OBSFN B1 =210 012> o OBSFN D1 TP_XDP_PCH_OBSFN_D<1> A R2550 XDP PLACE_NEAR=J2550.52:2.54mm
hnglPY: 25 XDP_PCH_TDO 51 )
O O 23 16
R252x, R253x, R257x and R259x should be placed where signal path . XDP_DBO_USB_EXTB_OC_EHCI_ L OBSDATA_BQ o=——240 01 oup OBSDATA_DO XDP_DDO_DP_GPU_TBT_SEL 2 ;Qﬁv 5% 1 NﬁiﬁF 2ﬂ2 )
needs to split between route from PCH to J2550 .2 XDP_DB1_USB_EXTD_OC_EHCI_T. OBSDATA_B1 o=——00 012 oup OBSDATA_ D1 XDP_DD1_JTAG_ISP_TCK 23 xpp pcH ToI R2551 51 IPLACEJ‘EAR‘U 800.K5:2.54mm
and path to non-XDP signal destination. 32 5 o2t e NN 5770w W"F 20T
,; _XDP_DB2_AP_PWR_EN OBSDATA_ B2 o——210 02> o OBSDATA_D2 XDP_DD2_AUD_IPHS_ SWITCH_ EN 2 XDP PLACE_NEAR=U1800.H7:2.54mm
.» _XDP_DB3_ SDCONN_STATE_ CHANGE __QBSDATA B3 =00 02> o OBSDATA D3 XDP_DD3_ENET LOW_PWR 23 .1 XDP_PCH _TMS R2552 51 2AMNA 51725 oT
XDP - 38 5 5137 - W MF
1 @ ALL_SYS_PWRGD R2584 1K 1,ap2 XDP_PCH_S5_PWRGD PWRGD/HOQKO T P4 ECRP ITPCLK/HOOK4 __ TP_XDP_PCH_HOOK4 ’ XDP PCH TCK R2556 51 , AP  PLACENEARSUL800.93:2.54mn
PLACE_NEAR=J2550.39:2.54mm 5% 1720w HE 201 XDP_PCH PWRBTN_L HOQK1 POERY Dl T ITPCLK#/HQOKS TP_XDP_PCH HOOK5 . 26 NN —sT—T770w TF 20T
@ PM_PWRBTN_L R2585 0 le DAPA 2 VCC_OBS_AB REETY Dl FER VCC_OBS_CD J_-
ey = = PLACE_NEAR=U4900.P17:2.54mm 5% 1/20W MF 201 + _TP_XDPPCH_HOOK2 HOOQK2 - 49 5 04> g RESET#/HOOK6 XDPPCH PLTRST L am 1K series R on PCH Support Page -
+ _TP_XDPPCH_ HOOK3 HOOK3 - 48 5 o147 - DBR#/HOQK7 XDP_DBRESET I, 10 23 24 78
50 5 o142 NOTE: XDP_DBRESET L pulled-up to 3.3V on PCH Support Page
45 2 (ETy—=SMBUS_XDP_SDA SDA =10 02 g TDO XDP_PCH_TDO am e — —
1 2> >_=SMBUS_XDP_SCL SCL SRgliEY P4 EE TRSTn TP_XDP_PCH_TRST_L RS IER SIS L MLD SYNC DATEC06/15/20L
TCK1 Ne x> o o422 - TDT XDP_PCH_TDI oD -
25 15 @um}_XDP_PCH_TCK TCKOQ - 000l - TMS XDP_PCH_TMS B ¢ 23 CPU & PCH XDP
80 5 o2 XDP_PRESENT#
XDP XDP Apple Inc.
1 1 ON
€328 s ()6 LG8t 2 6.0.0
S N A T, 12% NOTICE OF PROPRIETARY PROPERTY:
XTR-CERM 998-2516 ¥ ]R3 CERM

=PPVCCIO_SO

23 7

XDP
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v
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Ethernet WAKE# Isolation Platform Reset Connections
=PP3V3_ENET_PHY , . - Unbuf fered
System RTC Power Source & 32kHz / 25MHz Clock Generator
02630 R236381 — LPC_RESET_L o -
, _=PPVBAT_G3_SYSCLK SSM3K15AMEVAPE 0K 2 10 D-EL L RESEL L AN [ e S RESET L oD ¢ 7
Coin-Cell: VBAT (300-ohm & 1O0uF RC) VESM B 1/ Tow B
No Coin-Cell: 3.42V G3Hot (no RC) MIo5T R236383
, =PP3V3_s5_SYSCLK e = * LApNA—SMC LRESET L oD «
Coin-Cell & G3Hot: 3.42V G3Hot 1;’1%sw
Coin-Cell & No G3Hot: 3.3V S5 MIo5T
No Coin-Cell: 3.3V s5 — =ENET_RESET_L
Greenclk 25MHz Power , _=PP3V3_ENET_ SYSCLK No bypass necessary PCH Reset Button = oo >0
Ethernet XTAL Power -, _=PPVDDIO_ENET_CLK 2, _=PP3V3_S0_SB_PM R20688
SB XTAL Power , _=PPVDDIO_SO0_SBCLK 0 ~ a L IAAN2—BP_RESET L oo
T29 XTAL Power 7 = < > R2695 1;1%sw
a 3 8 VBAT and +V3.3A are 10K R2671 MESSE
D| o o internally ORed to XDP ?%me 1 0 B 402 PCA9557D RESET L
c26241| c2622:| €2620: [1Cc2602 § ¥ % oreate voo_rac_our. R2696 |47 % xDP > '
0-1gF —— 0.1k —— 0.1gF —— —— 10F U2600 V3.3 should be first i ryy_XDP_DBRESET L 1A 2 PM_SYSRST L (g, 11 o #I2F R2689
wroci®Y 2| wsroci® 2| wsmociSY 2 10y SLG3NB148A available -3.3V power 5 402 1K
0201 0201 0201 402-1 TQFN to red VBAT g aLLsw ¢ IAAN2XDPPCH PLTRST L mym
CRITICAL {o] educe raw. 402 ;’%
1! |vopro_25M A  32KHZ_a| 12 SYSCLK_CLK32K_RTC 16 0 IOMIT MbLEE
= 6 | vpp1o_25M B 1§2 697 402
Cc2605 14 |vppro_25M ¢ 25MHZ_A| 2 SYSCLK_CLK25M_SB 16 81 5 — =T29_ RESET L s
12PF R20605 25mMAz_B| 8 LK_CLK25M_ENET wm Haeu Series R is R3803 o
—2| x2 25Mz_c| 15 SYSCLK_CLK25M_T29 . 2402
SOV CRITICAL 1750w NO STUFF - x1 . =PPVRTC_G3_OUT , SILK_PART=SYS RESET R20693
COG 55 ey - Y2605 it 1%\42606 VDD_RTC_OUT 4 For SB RIC Pover ) LANA 2 BRKLT PLT RST_L o
NC SM-3.2X2.5MM %5 0w ,Gnp THRM 1C2610 1 , =PP3V3_S0_RSTBUF 1/
C122606 . 25.000MHZ-12PF-20PPM 56, NEER L TgF = Buffered Mios"
PF — =FW_RESET_L
1|2 SYSCLK_CLK25M_ X1 2 éEEM U2680 — oD
| | v 402 . )
I3 NOTE: 30 PPM crystal required d&fyereor Series R is R4283
= cog CrRM 4 PLT RST BUF_L
0402 = MAKE_BASE-TRUE
GPIO Glitch Prevention 'R2680
C2680 1! 100K
=pp PCH_GPI 0.1UF —— 216w = CPU_RESET L g o =
= === 169 5 162" ltage divid c
< CERM 2 VTT voltage divider on CPU page
ENET MEDIA SENSE ISOLATION CIRCUIT 402
CRITICAL |8 1C2650 '
L 0.1UF R2610 =+
V%C T $9% 12K53 =
U2601 2 &%, . o> ENET_MEDIA_SENSE 1 AAA 2 ENET MEDIA SENSE RDIV g .
50'5233 402 40MF-LA/16W
- ENET_LOW_PWR_PCH Uar § v ENET_LOW_PWR oD 0 R2627
2 v E—EM_PCH_PWROK 2p1 @ CRITICAL LPC_CLK33M_SMC_R 22 LPC_CLK33M_SM
o = 11 1 2
» Co>_FW_PWR_EN_PCH T Slas S vl FW_PWR_EN oo 21, =PP3V3_S3_PCH_GPIO SSM6N37HEAPE o e 0D ErC e A VAVAY cc SMC oD =
L els2 g 02610 1w
b sors63 | kK Mios R2626
" — " LPC_CLK33M LPCPLUS_R 1 2 __LPC_CLK33M LPCPLUS PN
» FIACE WERR=UTR00 a3 Tom VLY
sl ™ sy 1 /e
MF-LF
R2629 402
= = . PCH_CLK33M PCIOUT 1 2
sEnsEl BN L oD e e m s VYV ECH_CLK33M PCIIN _omy e o
w1, =PP3V3_S3 PCH_GPIO _ - 1 /sy
402
I =PP3V3R1V5 SSM6NB7FEAPE
CRITICAL |s 102652 02610 . SDCONN STATE CHANGE ISOLATION
2 _ !
veo — 0.1UF PCH uses HDA_SDO as a power-up strap. If low, ME functions normally.
Us%ggz 2 CExu &PP3V3_S3_SDBUF - If high, ME is disabled. This allows for full re-flashing of SPI ROM.
08 ., _SDCONN STATE CHANGE 1C2670 SMC controls strap enable to allow in-field control of strap setting.
16 gﬁTpgngvKgoiCH ; Al S Yl7 TBT_ PWR_EN oD 0 .1 P e e e 0.1UF 02620 & 5V pull-up allows circuit to work regardless of HDA voltage.
2 17 (I Bl ® 78% =
- AUD_IPHS_SWITCH EN_PCH Z a2 § S E AUD_IPHS_SWITCH_EN gmm o CRITICAL 2 gEgm =7 =PP5V_S0_PCH
I S o L TC7SZ08FEAPEs| U2670 1
[3) = 5 = 1;
b somess 2 - PCH ME Disable Strap R2620
4
4 v
B! l SDCONN_STATE_CHANGE_SMC ,, . 02620 320"
3 SSM6N37FEAPE 2201
SOT563 n SPI_DESCRIPTOR_OVERRIDE LS5V
= NO STUFF g
R2663 = 24 22 20 » _=PP3V3R1V5_S0_PCH_VCCSUSHDA *
PCH S0 PWRGD
L0 o] 2T | SPI_DESCRIPTOR OVERRIDE
A ™ <
. » _=PP3V3_S5_ PCHPWRGD 16w
o, _=PP3V3_S0_SB_PM Mo Q2620 |pfs
SSM6N37FEAPE
=PP P 2
R2650! N ((;21600 3V3_S5_PCHPWRGD - SOT563 ﬁ
1K . 1UF
188 189 1C2660 - o
Lgiew 2 %’5‘2“4 0.%1UF e s
4022 2 %SV
1 §E5M 1> oy SPI_DESCRIPTOR OVERRIDE L iR
5 -
4 » Q> ALL_SYS_PWRGD ! VGh3ygcLeos s
U2650 PM SO0 PGQOD 1 MCT4VHC1GO08 R2662 WB SYNC DATE=02/15/2011]
« @ CPUIMVP_PGOOD 2 U266 0% SYS_PWROK_R1 30K, PM_PCH_SYS_PWRGH, 1v » .
2 S § Chipset Support
3 1 P ‘OEE%F;?OSSM
MF-LF
3 402 R
1 0 1 Apple Inc.
4 ?%716W ©
= MF-LF
R2660 2402 NOTICE OF PROPRIETARY PROPERTY:
0 PROPRIEDARY PROPERTY OF APPLE INC > "NF
46 45 35 _SMC_DELAYED PWRGD 1 /\/\/\/2 PM P}?A%EEI?%E{E?K@ 17 24 THE POSESSOR AGREES TO THE FOLLOWING:
% = I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE
éf}g(g I = PM_PCH APWRO@ 17 II NOT TO REPRODUCE OR COPY IT 26 OF 109
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 24 OF 86
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BOM GROUP BOM OPTIONS
HUB_ALLREM HUB_NONREM1_0, HUB_NONREMO_0
HUB_ 1NONREM HUB_NONREM1_0,HUB_NONREMO_1
USB MUX FOR LS/FS INTERNAL DEVICES on e e e
HUB_3NONREM HUB_NONREM1_1, HUB_NONREMO_1
BYPASS=U2700.53 : 2MM NON_REM 1 : NON_REM 0 STRAP PIN CFG
BYPASS=U27000.5: : 5MM T 0 0 ALL PORTS ARE REMOVABLE
25 7 =PP3V. S3 B_HUB 0 1 PORT 1 IS NON REMOVABLE
1 0 PORT 1&2 ARE_NON REMOVABLE
1 B 1 PORT 1&2&3 ARE NON REMOVABLE
C2700 Cc2701 ¢ 1.C2702 1C2703 CANNOT INDICATE ALL 4 PORTS ARE NON REMOVABLE ON USB2514B VIA STARPPING, PROGRAM NON_REMOVABLE DEVICE REGISTER 09H
4.70F —— 0.1UF —— —— 0.1UF —— 0.1UF
208 —— 108 —— — 108 — 108
Cion 2 xrm-cenn 2 2 xon-cens -
BOM TABLE
J_ PART# QTY DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION
BYPASS=U2700.15: : 2MM
= BYPASS=U2700.10: : 2MM 33850824 | 1 | use nus 25148 v2700 CRITICAL USBHUB2514B
BYPASS=02700 12 5MM BYP@SS=12700 22 2M 33850923 1 | use mue 25138 v2700 CRITICAL USBHUB2513B
C2704 ¢ C2705 ! C2706 ! Cc2708 ! 33850983 1 | use mus 25128 u2700 CRITICAL USBHUB2512B
4.70F —— 0.1UF —— 0.1UF 0.1UF —— LRUSE NUBZ VDDIVE . .
208 —— To» —— o fyspm— MIN LINE WIDTH=0. 4HM J5 ENGINEERING: USE USB2513B PRODUCTION: USE USB2512B
PHE] Kimecom Kimecom 2 Kinecomi 2 VOLTAGES1.8V L c2713 L c2714 J3X ENGINEERING: USE USB2514B PRODUCTION: USE USB2513B
603 0402 0402 0402
PPUSB_HUB2_VDD1V8PLL —L_0.10F 1UF
— 10v 108
. ol alalalel| = Tev 16v
L BYPASS=U2700.36: : 2MM il Il T I 2 x7R-ceru z n
- = .s ~~—pp33— & © 0.1UF 1UF
BYPASS=U2650.29: : 2MM VDD33 A A 10% 108
Y2700 Bk - ? en
24.000M-60PPM-16PF R 0402 402
USB_HUB &XTAL2 1 |[|2 © 4
yr CRITICAL SYM VER 1 v —pPpP3V3 S3 USB HUB
1 C2178(1)>? R2710 ?821]1*10 USB2513B = woszurr | woszurr |Nosturs | nosturE
) 9% 5 R2701 e 'R2716 |'R2717 R2718 ['R2719
/ CRITICAL < 100 10K 10K 10K 10K
HUB NONREML 1 wos owmmwo 1 SO T wr R2700 ? cog-cmrn 2 USB_HUB_TEST 1 | TEST USBDM_DN1/PRT_DIS_M1| ! USBHUB_DN1 N D¢ 5 su su 5e
— — — — 402 M st OMIT SBDP DN1/PRT DIS P1|2 USBHUB DN1 P BLUETOOTH FOR J5 & J3X 1/16W 1/16W 1/16W 1/16W
R2702° 'R2703 L o AANA— 4 L L6 2s USB_HUB RESET L 26| RESET* v PN - D - Z?F‘;ELF Z?F‘;ELF ZTF‘;ELF ZTF‘;ZLF
10K 10K - 5% - - 402 USBDM_DN2/PRT_DIS_M2| 3 USBHUB DN2 N
]“? ?Y;Js Lé’i? USB_HUB_XTAL1 33 | XTALIN/CLKIN USBDPiDNZ/PRT7D187P7 A USBHUB DN2 P D ¢ TP/KB FOR J5, IR FOR J3X
W w =
ke ke oz USB_HUB_XTAL2 R 32 | xrarour ! DS D 45 o ___USBHUB DN3 N
02, , 402
USBDM_DN3/PRT_DIS_M3| & USBHUB_DN3 N USBHUB_DN3_P
USB_HUB_NONREMO 28 | SUSP_IND/LOCAL_PWR/NON_REMO - - D SMC DEBUG PORT FOR J5, TP/KB FOR J3X =
USBDP_DN3/PRT_DIS_P3| 7 USBHUB_DN3_P oD s
USB_HUB_NONREM1 22 BHUB_DN4
SDA/SMBDATA/NON_REM1 wele USBHUB DN4 N - 25 EzBHEB Dz4 z
E NC FOR J5, SMC DEBUG PORT FOR X
HUB_NONREM1_0 HUB_NONREMO_0 USB_HUB CFG_SELO 24 | SCL/SMBCLK/CFG_SELO Ne|2 USBHUB DN4_P oD = OR J3 25
R2704° 'R2705 USB_HUB_CFG_SEL1 25 | HS_IND/CFG_SEL1 PRTPWR1/BC_EN1+%| 12 TP _USB HUB PRTPWRL
10K 10K PRTPWR2/BC_EN2*| 16 NC_USB_HUB_PRTPWR2
o — _
116 Diew . PRTPWR3/BC_EN3+| 18 NC USB HUB PRTPWR3 =PP3V3 S3 USB HUB ;1
) oz R2707 NC| 2% NC_USB_HUB_PRTPWR4
2 2 10K
iew OCS1*[yl3 TP USB HUB OCS1
Po 'R2708
5 402 Ipy OCS2%|pl7  NC USB HUB OCS2 X2
1py  OSC3*pl NC_USB_HUB_OCS3 Y
U ncl 2l Nc usB_HUB_ocsd4 fraas
= , 402
RBIAS| 3% USB_HUB_RBIAS
J5 USES 197S0181 FOR Y2700 DUE TO HEIGHT LIMITATION 27 USB HUB VBUS DET
J3X USE 19750284 FOR Y2700 TO SAVE COST VBUS_DET, —
USBDM_UP| 30 USB_HUB UP_N D e ['R2709
USBDP_UP| 31 USB_HUB_UP_P 12K
& ED e g1
THRM_PAD 1/16W
, =PP3V3 S3 USB RESET 17 PCH PORT 7 (EHCII) 2;‘22
5
1
R2712
10K
se
1/160
ue-LE
402
p USB_HUB_RESET_L .5
Cc27151!
0.1UF —/—
108 ——
bt
xon-cenn 2
040
e USB XHCI/EHCI2 PORT MUX FOR EXT B
, _=PP3V3_ S3 USBMUX
C2760 * d
vce
BED USB_EXTB_EHCI S Im+ v+ L USB_EXTB_MUX_P Voo XKD
PCH PORT 9 (EHCIZ?u % USB EXTB EHCI N u yz760 |2 USB_EXTB MUX N - oo TO CONNECTOR
PI3USB102ZLE
USB_EXTB_XHCI P 7 Ip TOFN SYNC MASTER=LINDA J30 SYNC DATE=09/19/201
PCH PORT 1 (XHCI) #&D 1" crrrzcar — —
B S — > USB HUB & MUX
PULL-UP TO 3.3V SUS ON PCH PAGE, SEL PIN IS LEAKAGE-SAFE
8 JOE* SEL|_10 USB_EXTB_SEL_XHCI 5 NC NOVBER
4
—q - —————=——<IM* pCH GPIO60 051-9058 | D
GND SEL=0 CHOOSE USB EHCI2 PORT Apple Inc.
of SEL=1 CHOOSE USB XHCI PORT ) 0

NOTICE OF PROPRIETARY PROPERTY:

THE_INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE

II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED

27 OF 109
25 OF 86

8 7 6 5 4 3 2 1



http://www.wgubbs.com/
www.bblianmeng.com

The circuit below handles CPU and VTT power during S0->S3->S0 transitions, as well

as isolating the CPU’s SM_DRAMRST# output from the SO-DIMMs when necessary.

ISOLATE_CPU_MEM L GPIO state during S3<->S0 transitions determines behavior of signals.
WHEN HIGH:
WHEN LOW:

CPU 1.5V remains powered in S3, VTT follows SO rails, MEM RESET_L not isolated.
CPU 1.5V follows SO rails, VTT ensures clean CKE transition, MEM_RESET L isolated.

P1V5CPU_EN =

MEMVTT_EN =
MEM_RESET_L =

(ISOLATE_CPU_MEM L + PM_SLP_S3_L) * PM_SLP_S4_L

* PM_SLP_S3_L

1v5 S0 "PGOOD" for CPU

(ISOLATE_CPU_MEM L + PLT_RST_L)

!ISOLATE_CPU_MEM L + CPU_MEM RESET L ; =PP3V3_S5_CPU_VCCDDR
73 a5 32 17 ¢ (TN PM_SLP_S4 L PM_MEM_PWRGD pull-up to CPU VTT rail is on CPU page
CPUMEM_S0
'R2805 15 12 10 7 ZEELVS 53 CPU VCCDDR —PM _MEM PWRGD gm0 17 7o
10K 'R2822
1716w 10K
MP-LF Y
402 1/16W CRITICAL 6
ue-LE
{_P1vsceu EN oD 2 R2820" 210? D | 02820
27.4K DMB53DOUV
, _=PP3V3_S3 MEMRESET CPUMEM_S0 e : sorses
CPUMEM_S0 Q2805 |2° fraas PM_MEM_PWRGD_L 2|6 )
1 SSM6N37FEAPE 402 5
RZ?OOOI somses | K
K
5% — 3 CRITICAL
1/16w
o s
bt e s P1V5_S0_DIV s p 02820
2 1 % DMB53D0OUV 1
&—PLlVS5CPU EN L Y soT-563
. 4
= NO STUFF
CPUMEM_SO CPUMEM_SO R2821" 2820 !
02800 |2 °2y 02805 33.2K 0. 0010F ——
SSM6N37FEAPE SSM6N37FEAPE e 208 —1—
22 | of | Ssue o
— — a0z, o2
M- -
sl ™ st s " G|s
> L OLATE_CPU_MEM L PM_SLP_S3 T Yess EERUELES =
CPUMEM_S0
= 'R2810
10K
D
1716w
ME-LF
, 402
5 s3 s MEMVTT_EN 8
26 7 _=PP5V MEMRESET p—————————[oUD
— MEMVTT Clamp
PUMEM PUMEM 2810 Dl . .
cPY 750] cPo 750] SSM5N3Q7FEAPE = Ensures CKE signals are held low in S3
R2815 R2802 sorses | KA
100K 100K
5% 5% 1
1/16w 1/16w -
e MF_IEFz :[e” sty , _=PPVTT S0_VTTCLAMP
MEMVTT EN_L S CPUMEM S0
CPUMEM_S0 CPUMEM_SO ~ ceomem_so 75mA max load @ 0.75V
2815 02800 2L 2Py 02810 60mW max power
Q SSM6N37FEAPE SSM6N37FEAPE
SSM6N37FEAPE sorses | K > | Sorses
sors63 l — —
© M- -
* 26 7 sT; 71s 6| 2 7 =PR5V_S3_MEMRESET CPUMEM S0
PUMEM 2 u
Al BT o PLT_RESET L am oML So. SSMGNS%F]?IEP(E)! =
LTI R2851 e | Kh
K
q = 5 1
NOSTUFF 1/160
2817 * S
0C047UF =PP1V5_ S3 MEMRESET - a0z, 2 1
6% CPUMEM_S0 VITCLAMP_EN
oy 2 581 CPUMEM_S0 CPUMEM_S0
o Q2815 : 1 Cc2816 CPUMEM_S0
R2816 L
SSM6N37FEAPE n J et 02850 | D) NO STUFF
= 31 |_MEMRESET_ISOL_LSS5V_L “ S0T563 5 T = Cc2851 ¢
w0 1/16W 2 SSM6N37FEAPE |<)_ i 1
ME-LF X7R-cERM sots63 0.001UF ——
0i02 208
f — i
caRru
10 [EM_RESET_1L — CPU_MEM RESET_L 12 TKTQ MEM_RESET_ L oD 27 20 K 402
m— —— WAKE_BASE=TRUE - B s sl
CPUMEM_S3 &7 o [I)——PDRVIT BN
R2817 =
0
1
se
1/16u
P-LF
102
Step JSOLATE_CPU_MEM L PLT_RESET L PM_SLP_S3_L| PM_SLP_S4_L CPU_MEM RESET_L MEM_RESET_L MEMVTT_ENJ P1V5CPU_EN
SO 0 1 1 1 1 1 CPY_MEM_RESET. 1 1
1 0 1 1 1 1 1 1 1
to 2 0 0 1 1 1 1 0 1
3 0 0 0 1 X 1 0 0
S3 4 0 0 1 1 0 1 SYNC MASTER=K90I MLB SYNC DATE=02/15/2011
X w
1 1 * 1 1
to ° . : : : .o : : ! CPU Memory S3 Support
6
. ey
7 1 1 1 1 1 CPY MEM_RESET_L 1 1 051-9058 | D
0] d} Apple Inc. s—
(*) CPU_MEM RESET L asserts due to loss of PM_MEM PWRGD, must wait for software to clear before deasserting ISOLATE_CPU_MEM L GPIO. ®
NOTICE OF PROPRIETARY PROPERTY:
NOTE: In the event of a S3->S5 transition ISOLATE_CPU_MEM L will still be asserted on next S5->S0
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Notes

Power aliases required by this page:

~PP1VS_S0_MEH_A
~PP1vS_S3_MEN_A
~PROVTS_SO_MEN_VIT_A

-PPSPD_SO_MEM_A (2.5 - 3

s

ignal aliases required by
~r2c_sopm_scr.

~T2c_sopTa_son

BOM options provided by this page:

«

NowE)

;=PP1V5_S3 MEM A

DDR3 DECOUPLING AND GND RETURN CAPS (SPACE EVENLY AT CONNECTOR)

(top) slot

SYNC DATE=02/15/2011

Apple Inc.

1 C2912 1 C2913 1 C2914 1 C2915 1 C2916 1 C2917 1 Cc2918 1 C2919 1.C2920 1 C2921 1 C2922
0.1UF 0.1UF 0.1UF
— 208 —— 208 —— 208
bt Tov Tov
- 2 comn 2 comn 2 Coww 2 comn 2 comn
02 02 o o o
e e 1.C2900 [ c2901
—— 10UF —— 10UF
—— Zzov — 208
2 2w
603 603 —
31 PROVZS S3 MEM VREFDQ A
= 1 €2930 ' c2931
OMIT_TABLE
OMIT_TABLE . R
o) VREFDG V§§C
N KEY 21lo vss DO4 Gy : —MEM A DO<4> aD =
<0> 7 74 <1> =] )<0> S =] )<5>
[OREN s MEM A CKE<O: O CREO CREIG MEM A CKE<1 g e 28 BT MEM A DQ<O0: : 0O DQO CRITICAL DO5 " MEM A DQ<S5: D
75 o VDD VDD o 76 2T =MEM A DQ<1> o Dol vsso
NC X110 NC J2900 Alsol 2 MEM A A<1S> a7 ° 1o vss DOSO* o f 10 SMEM A DOS N<0x GED
7 11 [IEy—tEM A Bas2e 7 | 5 eaz o oomn a4 o MEM A A<14> amn 20 [Ty =MEM A Di<o> 1l 5 oMo J2900 DQSOO| 12 -MEM A DOS P<0> D
81 | 5 vpD eq  vbbot 2 P15 vss  TRUTR ygs |
© ~
75 11 [Ty MEM A A<12> 5 | gal2/Bex g, al1g ] MEM A A<11> ann e 20 (ETy—=MEM A D> 15 | 5 po2 EES D6 |16 —uEM A DO<6> D =
79 11 [Ty ME4 & Ao : o A9 g : A7o Z: MEM A A<7> anne e 20 (ET)—ZHEM A D3> : o Do3 g B DO70 :: “MEM A DQ<7> D
o) VDD ! VDDC O vss Ell - Vss O
=]

79 11 [TRy—MEM A As6> 8 | a8 E 8 a6 20 MEM A A<6> e e 20Ty =MEM A po<g> 2 { 5 Do8 g a D12 | 22 =MEM A DO<12> & =
75 11 [Ty tEM & Ass> 1 loas 8z g 2 MEM A A<4> amy 26 (ET)—=hEn A Do<s> 23 | 5 po9 g Q D13 | 24 -MEM A DO<13> oD
s3 | 5 vpp ra vDDo| % 2z | 5 vss @z vss o2

= %)
1 I MEM A A<3> 95 o3 ngc A20 96 MEM A A<2> ann e 2B =MEM A DQS N<1> 27 O DES1* E > DMl 28 =MEM A DM<1> amy
79 11 [TMy— e A a<i> :; oAl 200 ?:D MEM A A<0> ame 26 (BT =HEM A DOS pe1> : O Das1 8  REsET*q j: MEM RESET L am s »
O VDD VDD O O vss vss O
7 11 [ EN A CLK p<o> 101 | 5 cro cK1G ] 102 MEM A LK P<1> ane 20 (ETy—=En A po<io 33 | 5 po1o pQl4G| —MEM A DO<14> D
79 11 m MEM A CLK N<0> 103 o) CKO* CKl*C 104 MEM A CLK N<1> @ 11 79 ZE@ =MEM A DQ<11> 35 o DO11 DQISC 36 =MEM A DQ<15> @ZE
105 106 37 38
O VDD VDD O O vss Vss O
7 11 [Iy—tEM A Asi0x 107 | 5 a10/2P BALQ | 108 MEM A BA<1> amy e 20 (ETy—=En A poi6 32 | 5 po16 D205 | 4 —uEn A DO<20> oD
75 11 [Ty MEM & BAsO> m? O BAO RAS* () :: MEM A RAS L ann e 26 (ET)—=hen A po<iz> :: o D17 D21y :j —uEn A Do<21> D
1
O VDD VDD O O vss vss O
79 11 [Ty e A we L 13 | wex S0% | 114 MEM A CS L<0> am: » 26 (BT =HEM A DOS Nez> 45 | 5 pos2* pM2y | 46 —MEM A DM<2> am =
79 11 MEM A cAS L 115 cas* 0DTO 116 MEM A ODT<0> . 28 -MEM A DOS P<2> 47 DOS2 vss 48
> 0D o o pes] < =12 T
117 =MEM A DO<22> 2
O VDD VDDC O vsS DQZZC @ 8
1 D MEM A A<13> 119 o Al3 oDT1(, 120 MEM A ODT<1> amu e 3 CED =MEM A DQ<18> 51 o DQ18 DO230 52 =MEM A DQ<23> oD
7 1 [y tEN A cs 1> 121 Ss1% NC 12y 20 (ETy—=MEn A Do<1o> 53 DO19 vss 54
’ 23 O O_ 124 NC 55 O C 56
1. =MEM A DQ<28> N
O VDD VDD o VSs DQ28 ¢y D
NCXE1o TEST VREFCAQ| 126 20 (BT =MEM A DQ<24> 27 1 o D024 DE291 %8 =MEM A DQ<29> D =
27 1 5 vss vss o 128 25 (BT ) MM A Do<25> 22 1 5 Dpo25 vss o2
20 (ETy—MEM A DO<32> 12° | 5 D32 DE36 0| 120 DQ<36> D > &1 |5 vss DOS3* | 62 =MEM A DQS N<3> D >
25 QBT )= A DO<33> 2: o D033 DO37(, Ej DQ<37> D > 25 [IN)—“MEM A Di<3> : O DM3 DOS3 0y : =MEM A DQS P<3> D >
o Vss VsS o o VsS vss o
25 (ETy——=MEM A DOS Nea> 235 | o posa* M4y | 136 —MEM A D<d> ames 26 (BT =hen A po<ze> 1 | 5 po26 DQ30| ©° —MEM A DQ<30> oD
25 (ETy—=MEM A DOS pea 137 | 5 posa vss o 1¢ 20 CETy—=En A pg<27> & | 5 pg27 DQ31G| 70 —MEM A DQ<31> D
20 | 5 vss DE380| 120 =MEM A DQ<38> D 11lo vss vSs o2
25 (BT =MEM A DQ<34> 141 O D034 D039 142 =MEM A DQ<39> D REY
20 CETy—=tn A pgease 143 | 5 po3s vSs o144
2 1o Vss DQ44| 146 =MEM A DQ<44> D
20 (ET)y—=ten A pgsson 147 | 5 poao D45 | 10 —uEn A po<as> oD
20 (BT =MEM A DO<41> 149 | 5 D041 vss o132
151 o Vss DOS5* 152 =MEM A DQS N<5> Von X
2 D> =MEM_A DM<5> 153 o DM5 DOS5 154 =MEM A DQS P<5> D L
5 | 5 vss VSS o 12¢
20 CETy——=hmn A po<az> 157 | 5 D42 D046, 158 =MEM A DQ<46> oD
25 (ETy—=MEM A po<as> 159 | 5 poa3 D47 | 160 —MEM A DQ<47> aD
¢t 1 5 vss vSs o 12
25 CED> =MEM A DQ<48> 163 o D048 DO524 164 =MEM A DQ<52> Von X
25 D> =MEM A DQ<49> 165 O D49 DO53 ¢ 166 =MEM A DQ<53> D>
27 1 5 vss vSSs o168
20 (BT =MEM A pos wee> 16? O DOs6* M6 17: —uEn A Di<6> am =
2 -MEM A DOS P<6> 71 | 5 pose vss o 17
@ 173 174 =MEM A DQ<54>
o Vss DQ540 Q<5 oD
26 B> =MEM A _DQ<50> 175 0 DQ50 DO55 176 =MEM A DQ<55> D PPOV7S S3 MEM VREFCA A 31
25 (BT y—=MEN A pO<s1> 177 | 5 DE51 vss o178
| 5 vss DQ60 | 180 =MEM A DQ<60> D
25 CED =MEM A DQ<56> 181 0 DO56 DO61G 182 =MEM A DQ<61> P X
20 CETy——=MEM A pg<s7> 183 | 5 D57 vss o 184
25 | 5 vss DOST7* ] 186 =MEM A DQS N<7> aD
25 [TR)——=tEn & puer> 197 | o M7 DOs7 | 198 -MEM A DOS P<7> oD =
10 | 5 vss vss o120
o+ 1 & sz 5[0 boss sasza ] o et & pocers pu—— T
20 (ET)—=MEm A pg<so> 193 | 5 pos9 D63 | 19 —MEM A DO<63> D=
225 | 5 vss vSSs o 12¢
MEM A SA<0> 197 | 5 sa0 EVENT* | 199 MEM BVENT L T 25 45 4
7 =PPSPD SO MEM A 1%° | 5 VDDSPD spag | 290 =I2C_sopImma_spa D "Factory"
MEM A SA<1> 201 o SAl scLo 202 =I2C SODIMMA SCL Yesn R
203 L 5 VTT VIT o 20¢ =PPOV75 SO MEM VTT A 5
'R2940 'R2941 I
't 2940
i . 10K 10K
s 1 C2950 1 Cc2951 1C2952 1 C2953
P el el SPD ADDR=0xA0 (WR) /0xA1(RD) 1uF 1uF 1uF
402-LF 2 07 2 07 2 10v 2 10v 2 10v
XsR XsR XsR
402 402 402
— ®
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CPU CHANNEL A DQS 0 -> DIMM A DQS 0

CPU CHANNEL B DQS 0 -> DIMM B DQS 0

75 11 MEM A DQS N<0> =MEM A_DQS N<0> 2 76 11 MEM B _DQS N<0> =MEM B _DQS N<0>
5o 11 MEM_A DQS P<0> MAKE_BASE=TRUE — =MEM A DQS P<0> 2 7o 11 MEM_B_DQS_P<0> MAKE_BASE=TRUE — =MEM B_DQS P<0>
MAKE_BASE=TRUE — =MEM A DM<0> 2 MAKE_BASE=TRUE — _=MEM B_DM<0>
J_ 4o 11 MEM_A_DQ<7> —— =MEM A DQ<3> 2 J_ 4o 11 MEM_B_DQ<7> —— =MEM B DQ<3>
4o 11 MEM_A_DQ<6> MAKE_BASEZTRUE pu— EM A DQ<6> 2 4o 11 MEM_B_DQ<6> MAKE_BASEZTRUE — -MEM B DQ<2>
4o 11 MEM_A DQ<5> MAKE_BASE=TRUE — =MEM A DQ<1> 2 5o 11 MEM_B_DQ<5> MAKE_BASE=TRUE — =MEM _B_DQ<0>
4o 11 MEM_A_DQ<4> MAKE_BASE-TRUE —  =MEM A DQ<5> 27 79 11 MEM_B_DQ<4> MAKE_BASEZTRUE —  =MEM B DQ<4>
75 11 MEM_A_DQ<3> MAKE_BASEZTRUE — -MEM A _DO<2> 2 75 11 MEM_B_DQ<3> MAKE BASE-TRUE —— _=MEM_B_DO<7>
4o 11 MEM_A_DQ<2> MAKE_BASE=TRUE —— =MEM A DQ<7> 27 79 11 MEM_B_DQ<2> MAKE_BASE-TRUE — =MEM B DQ<6>
4o 11 MEM_A_DQ<1> MAKE_BASEZTRUE —  =MEM A DQ<0> 27 79 11 MEM_B_DO<1> MAKE_BASEZTRUE —  =MEM B DQ<5>
5o 11 MEM_A DQ<0> MAKE_BASE=TRUE —— =MEM A DQ<4> 2 5o 11 MEM_B_DQ<0> MAKE_BASE=TRUE — =MEM B_DQ<1>
WAKE_BASE-TRUE = WAKE_BASE-TRUE =
CPU CHANNEL A DQS 1 -> DIMM A DQS 1 CPU CHANNEL B DQS 1 -> DIMM B DQS 1
75 11 MEM A DQS N<1> — =MEM A DQS N<1> 2 75 11 MEM B DQS N<1> — =MEM B DQS N<1>
5o 11 MEM_A DQS P<1> MARE_BASE=TRUE —— -MEM A DQS P<1> 2 7o 11 MEM_B_DQS P<1> MAKE_BASE=TRUE — -MEM B DQS P<1>
HAKE_BASE-TRUE — _MEM A DM<I> - MAKE_BASE=TRUE — =MEM B_DM<1>
L . meM A po<15> — =MEM A DQ<11> 27 [ . MEM B Do<15> — =MEM B_DQ<15>
= ;5 11 MEM_A_DO<14> MAKE_BASE=TRUE —  =MEM_A_DO<10> 27 = ;5 11 MEM_B_DO<14> MAKE_BASE=TRUE —  =MEM_B_DO<14>
7o 11 MEM_A DQ<13> MAKE_BASE=TRUE — =MEM A DQ<12> 2 4o 11 MEM_B_DQ<13> MAKE_BASE=TRUE — =MEM B _DQ<13>
4o 11 MEM_A_DQ<12> MARE_BASE=TRUE —— =MEM A DQ<9> 2 4o 11 MEM_B_DQ<12> MAKE_BASE=TRUE —— =MEM B DQ<8>
79 11 MEM_A_DQO<11> MAKE_BASE=TRUE =MEM_A_DQ<15> 27 79 11 MEM_B_DQO<11> MAKE_BASE=TRUE =MEM_B_DQO<11>
7o 11 MEM_A DQ<10> MAKE_BASE=TRUE A DQO<14> 2 4o 11 MEM_B_DQ<10> MAKE_BASE=TRUE =MEM B_DQ<10>
4o 11 MEM A DQ<9> MAKE_BASE=TRUE A _DQ<13> 2 4o 11 MEM_B_DQ<9> MAKE_BASE=TRUE =MEM B _DQ<12>
4o 11 MEM_A_DQ<8> MAKE_BASE=TRUE A DQ<8> 2 4o 11 MEM_B_DQ<8> MAKE_BASE=TRUE =MEM_B_DQ<9>
WAKE_BASE-TRUE — WAKE_BASE-TRUE —
CPU CHANNEL A DQS 2 -> DIMM A DQS 2 CPU CHANNEL B DQS 2 -> DIMM B DQS 2
76 11 MEM A DQS N<2> — =MEM A DQS N<2> 2 76 11 MEM B DQS N<2> — =MEM B DQS N<2>
5o 11 MEM_A DQS P<2> MAKE_BASE=TRUE _ EM A DQS P<2> 2 4o 11 MEM_B_DQS P<2> MAKE_BASE=TRUE — -MEM B DQS_P<2>
HAKE_BASB=TRUE — =MEM A DM<2> 2 MAKE_BASE=TRUE — =MEM B_DM<2>
J_ 4o 11 MEM_A_DQ<23> —— =MEM A DQ<23> 2 J_ 4o 11 MEM_B_DQ<23> —— =MEM B DQ<23>
79 11 MEM_A_DQ<22> MAKE_BASE=TRUE —  =MEM_A_DQ<22> 27 79 11 MEM_B_DQ<22> MAKE_BASE=TRUE —  =MEM_B_DO<18>
4o 11 MEM_A DQ<21> MAKE_BASE=TRUE — =MEM A DQ<21> 2 4o 11 MEM_B_DQ<21> MAKE_BASE=TRUE — =MEM B DQ<16>
4o 11 MEM_A_DQ<20> MAKE_BASE=TRUE —— =MEM A DQ<20> 2 4o 11 MEM_B_DQ<20> MAKE_BASE=TRUE —— =MEM B DQ<17>
4o 11 MEM_A DQ<19> MAKE_BASE=TRUE — =MEM A DQ<18> 2 4o 11 MEM_B_DQ<19> MAKE_BASE=TRUE — =MEM B _DQ<22>
4o 11 MEM_A DQ<18> MAKE_BASE=TRUE — =MEM A DQ<19> 2 4o 11 MEM_B_DQ<18> MAKE_BASE=TRUE — =MEM B DQ<19>
4o 11 MEM_A_DQ<17> MAKE_BASE=TRUE —— -MEM A DQ<16> 2 4o 11 MEM_B_DQ<17> MAKE_BASE=TRUE —  =MEM B DQ<21>
4o 11 MEM_A DQ<16> MAKE_BASE=TRUE — =MEM A DQ<17> 2 7o 11 MEM_B_DQ<16> MAKE_BASE=TRUE — =MEM B_DQ<20>
WAKE_BASE-TRUE — WAKE_BASE-TRUE
CPU CHANNEL A DQS 3 -> DIMM A DQS 3 CPU CHANNEL B DQS 3 -> DIMM B DQS 3
76 11 MEM A DQS N<3> — =MEM A DQS N<3> 2 7o 11 MEM B DQS N<3> — =MEM B DQS N<3>
75 11 MEM_A_DOS_P<3> MAKE_BASE=TRUE — -MEM A _DOS_P<3> 27 75 11 MEM_B_DOS_P<3> MAKE_BASEZTRUE — -MEM B_DOS_P<3>
WAKE_BASE-TRUE —  _VEM A DM<3> . WAKE_BASE-TRUE —  _VEM B DM<3>
4o 11 MEM_A DQ<31> —— =MEM A DQ<26> 2 4o 11 MEM_B_DQ<31> —— =MEM B DQ<26>
79 11 MEM_A_DQ<30> MAKE_BASE=TRUE =MEM_A_DO<24> 2 79 11 MEM_B_DQ<30> MAKE_BASE=TRUE =MEM_B_DQ<30>
4o 11 MEM_A DQ<29> MAKE_BASE=TRUE A_DQ<28> 2 7o 11 MEM_B_DQ<29> MAKE_BASE=TRUE =MEM B_DQ<28>
4o 11 MEM_A_DQ<28> MAKE_BASE=TRUE A DQ<25> 2 4o 11 MEM_B_DQ<28> MAKE_BASE=TRUE =MEM _B_DQ<29>
4o 11 MEM_A DQ<27> MAKE_BASE=TRUE A_DQ<31> 2 4o 11 MEM_B_DQ<27> MAKE_BASE=TRUE =MEM B_DQ<27>
4o 11 MEM_A_DQ<26> HAKE_BASE=TRUE —— =MEM A DQ<27> 2 4o 11 MEM_B_DQ<26> MAKE_BASE=TRUE —— =MEM B DQ<31>
4o 11 MEM_A_DQ<25> MAKE_BASE=TRUE —— -MEM A DQ<30> 2 4o 11 MEM_B_DQ<25> MAKE_BASE=TRUE ——  =MEM B DQ<25>
4o 11 MEM_A DQ<24> MAKE_BASE=TRUE — =MEM A DQ<29> 2 79 11 MEM_B_DQ<24> MAKE_BASE=TRUE — =MEM B _DQ<24>
WAKE_BASE-TRUE — WAKE_BASE-TRUE —
CPU CHANNEL A DQS 4 -> DIMM A DQS 4 CPU CHANNEL B DQS 4 -> DIMM B DQS 4
76 11 MEM A DQS N<4> — =MEM A DQS N<4> 2 75 11 MEM B DOS N<4> — =MEM B DQS N<4>
79 11 MEM_A_DOS_P<4> MAKE_BASE=TRUE —— -MEM A_DOS_Pp<4> 2 79 11 MEM_B_DOS_P<4> MAKE_BASE=TRUE — -MEM B_DOS_P<4>
WAKE_BASE-TRUE = .M A DMedo . WAKE_BASE-TRUE = _.EM B DM<do
I ... MEM A DO<39> —— =MEM A DQ<38> 2 I ... MEM B DO<39> —— =MEM B DQ<38>
= L. . MEM A DQ<38> MAKE_BASE=TRUE —— =MEM A DQ<39> 2 = .5 11 MEM_B_DQ<38> MAKE_BASE=TRUE — =MEM B_DQ<39>
4o 11 MEM_A_DQ<37> MAKE_BASE=TRUE —— =MEM A DQ<37> 2 4o 11 MEM_B_DQ<37> MAKE_BASE=TRUE — =MEM B_DQ<33>
4o 11 MEM_A_DQ<36> MAKE_BASE=TRUE —— -MEM A DQ<33> 2 4o 11 MEM_B_DQ<36> MAKE_BASE=TRUE ——  =MEM B DQ<37>
4o 11 MEM_A_DQ<35> MAKE_BASE=TRUE —— =MEM A DQ<34> 2 4o 11 MEM_B_DQ<35> MAKE_BASE=TRUE — =MEM B_DQ<34>
4o 11 MEM_A DQ<34> MAKE_BASE=TRUE —— =MEM A DQ<35> 2 4o 11 MEM_B_DQ<34> MAKE_BASE=TRUE —— =MEM B DQ<35>
4o 11 MEM A DQ<33> MAKE_BASE=TRUE —— -MEM A DQ<32> 2 4o 11 MEM B _DQ<33> MAKE_BASE=TRUE ——  =MEM B DQ<32>
4o 11 MEM_A DQ<32> MAKE_BASE=TRUE — =MEM A DQ<36> 2 4o 11 MEM_B_DQ<32> MAKE_BASE=TRUE — =MEM B _DQ<36>
WAKE_BASE-TRUE = WAKE_BASE-TRUE
CPU CHANNEL A DQS 5 -> DIMM A DQS 5 CPU CHANNEL B DQS 5 -> DIMM B DQS 5
7o 11 MEM A DQS N<5> — =MEM A DQS N<5> 2 76 11 MEM B DQS N<5> — =MEM B DQS N<5>
79 11 MEM_A_DOS_P<5> MAKE_BASE=TRUE A_DOS_P<5> 2 79 11 MEM_B_DOS_P<5> MAKE_BASE=TRUE =MEM_B_DOS_P<5>
WAKE_BASE-TRUE A DM<5> . WAKE_BASE-TRUE _MEM B DM<5>
5o 11 MEM A DQ<47> A_DQ<46> 2 79 11 MEM_B_DQ<47> =MEM B DQ<43>
4o 11 MEM_A DQ<46> MAKE_BASE=TRUE A_DQ<43> 2 7o 11 MEM_B_DQ<46> MAKE_BASE=TRUE =MEM B_DQ<46>
4o 11 MEM_A_DQ<45> HAKE_BASE=TRUE —— =MEM A DQ<45> 2 4o 11 MEM_B_DQ<45> MAKE_BASE=TRUE —— =MEM B _DQ<40>
4o 11 MEM A DQ<44> MAKE_BASE=TRUE ——  =MEM A DQ<41> 2 4o 11 MEM B DQ<44> MAKE_BASE=TRUE ——  =MEM B _DQ<45>
4o 11 MEM_A DQ<43> MAKE_BASE=TRUE — =MEM A DQ<47> 2 4o 11 MEM_B_DQ<43> MAKE_BASE=TRUE — =MEM B DQ<47>
4o 11 MEM_A DQ<42> MAKE_BASE=TRUE —— =MEM A DQ<42> 2 4o 11 MEM_B_DQ<42> MAKE_BASE=TRUE —— =MEM B DQ<42>
79 11 MEM_A_DQ<41> MAKE_BASE=TRUE —  =MEM_A_DQ<40> 27 79 11 MEM_B_DQ<41> MAKE_BASE=TRUE —  =MEM_B_DO<41>
4o 11 MEM_A DQ<40> MAKE_BASE=TRUE — =MEM A DQ<44> 2 4o 11 MEM_B_DQ<40> MAKE_BASE=TRUE — =MEM B _DQ<44>
WAKE_BASE-TRUE = WAKE_BASE-TRUE =
CPU CHANNEL A DQS 6 -> DIMM A DQS 6 CPU CHANNEL B DQS 6 -> DIMM B DQS 6
7o 11 MEM A DQS N<6> — =MEM A DQS N<6> 2 75 11 MEM B DOS N<6> — =MEM B DQS N<6>
79 11 MEM_A DQS P<6> MAKE_BASE=TRUE — =MEM A DQS_P<6> 2 79 11 MEM_B_DQS P<6> MAKE_BASE=TRUE — =MEM B _DQS_P<6>
MAKE_BASE=TRUE — =MEM A DM<6> 2 MAKE_BASE=TRUE — =MEM B_DM<6>
I ... MEM A DO<5S> — =MEM A DQ<51> 2 I ... MEM B DO<55> — =MEM B DQ<54>
= .5 11 MEM_A DQ<54> MAKE_BASE=TRUE — =MEM A DQ<54> 2 = .5 11 MEM_B_DQ<54> MAKE_BASE=TRUE — =MEM B_DQ<55>
4o 11 MEM_A_DQ<53> MAKE_BASE=TRUE —  -MEM A DQ<49> 2 4o 11 MEM_B_DQ<53> MAKE_BASE=TRUE — =MEM B DQ<53>
4o 11 MEM_A DQ<52> MAKE_BASE=TRUE —— -MEM A DQ<53> 2 4o 11 MEM_B_DQ<52> MAKE_BASE=TRUE ——  =MEM B DQ<49>
7o 11 MEM_A DQ<51> MAKE_BASE=TRUE — =MEM A DQ<50> 2 4o 11 MEM_B_DQ<51> MAKE_BASE=TRUE — =MEM B _DQ<51>
4o 11 MEM_A_DQ<50> MAKE_BASE=TRUE —  =MEM A DQ<55> 2 4o 11 MEM_B_DQ<50> MAKE_BASEZTRUE — =MEM B DQ<50>
75 11 MEM_A_DO<49> MAKE_BASE=TRUE —  —MEM_A_DO<48> 2 75 11 MEM_B_D0O<49> MAKE_BASEZTRUE — -MEM B _DO0O<48>
7o 11 MEM_A DQ<48> MAKE_BASE=TRUE — =MEM A DQ<52> 2 4o 11 MEM_B_DQ<48> MAKE_BASE=TRUE — =MEM B_DQ<52>
WAKE_BASE-TRUE WAKE_BASE-TRUE
CPU CHANNEL A DQS 7 -> DIMM A DQS 7 CPU CHANNEL B DQS 7 -> DIMM B DQS 7
76 11 MEM A DQS N<7> =MEM A_DQS N<7> 2 75 11 MEM B DQS N<7> =MEM B _DQS N<7>
75 11 MEM_A DQS P<7> MAKE_BASEZTRUE A DQS P<7> 27 75 11 MEM_B_DQS P<7> MAKE_BASEZTRUE =MEM B DQS P<7>
WAKE_BASE-TRUE — _VEM A DM<7> . WAKE_BASE-TRUE — _MEM B DM<7>
I ... MEM A DO<63> —— =MEM A DQ<58> 27 J_ 75 11 MEM B _DQ<63> —— =MEM B DQ<56>
7o 11 MEM_A DQ<62> MAKE_BASE=TRUE — =MEM A DQ<59> 2 4o 11 MEM_B_DQ<62> MAKE_BASE=TRUE — =MEM B_DQ<59>
7o 11 MEM_A DQ<61> MAKE_BASE=TRUE —— =MEM A DQ<60> 2 4o 11 MEM_B_DQ<61> MAKE_BASE=TRUE —— =MEM B DQ<61>
79 11 MEM_A_DQ<60> MAKE_BASE=TRUE —  =MEM_A_DQ<57> 27 79 11 MEM_B_DO<60> MAKE_BASEZTRUE — -MEM_B_D0<60>
4o 11 MEM_A_DQ<59> MAKE_BASE=TRUE — =MEM A DQ<63> 2 4o 11 MEM_B_DQ<59> MAKE_BASE=TRUE — =MEM B_DQ<63>
4o 11 MEM_A_DQ<58> MAKE_BASE=TRUE —  -MEM A DQ<62> 2 4o 11 MEM_B_DQ<58> MAKE_BASEZTRUE — -MEM B DQ<58>
79 11 MEM_A_DQ<57> MAKE_BASE=TRUE —  =MEM_A_DO<61> 2 79 11 MEM_B_DQ<57> MAKE_BASE=TRUE —  =MEM_B_DO<57>
4o 11 MEM_A_DQ<56> MAKE_BASE=TRUE — =MEM A DQ<56> 2 4o 11 MEM_B_DQ<56> MAKE_BASE=TRUE — =MEM B_DQ<62>

NOTE:

MAKE_BASE=TRUE

Ivybridge does not use DM signals per doc

460452 CR SFF DG

MAKE_BASE=TRUE

Section 2.6.14
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Page Notes

Power aliases required by this page:

~PP1vS_S0_mEH B

; =PP1V5_S3 MEM B

DDR3 DECOUPLING AND GND RETURN CAPS (SPACE EVENLY AT CONNECTOR)

(o]
w
=
N
w

(bottom) slot

SYNC DATE=02/15/2011

Apple Inc.

NOTICE OF PROPRIETARY PROPERTY:

“ppivs_s3_umn_n 1 C3111 1 C3113 1 C3114 1 C3115 1 C3116 1 C3117 1 C3118 1 C3119 1 C3120 1 C3121 1C3122
“PrOv75_S0_wEM_vT_B 0.1UF 0.1UF
_50_MEN VT — 208 —— 208
o Tov Tov
~PPSPD_SO_MEM_B (2.5 - 3.3V) 2 CcEru 2 cerM 2 cerM 2 cerM 2 ceru
02 o 02 02 o
Signal aliases required by this page: L 3100 L e3101
-12¢_sopzmm_scr. —— 10UF
—— o
X5R
BOM options provided by this page: 603 e
31 PROVIS S3 MEM VREFDQ B
(rone) _L
= ' 3130
OMIT_TABLE
OMIT_TABLE _L . R
= O VREFDO VS50
N KEY 210 vss DO4 Gy : —mEM B DO<4> aD =
MEM B CKE<0> 7 74 MEM B CKE<1> =MEM B DO<0> s =MEM B DO<5>
79 1 I O CREO CREIQ Yenn EUI] 2B O DQO CRITICAL DO5 D
75 o VDD VDD 76 2B =MEM B DQ<1> 7 o pol vSSo 8
Nex o we a150| 78 MEM B A<15> Yesn JURD ° 1o vss DOS0* 5| 1 =MEM B DOS N<0> Voo X
79 11 [Ty—tEM B BAc2> 79 BA2 J3100 Al4 80 MEM B A<14> aa e 25 [IE)—=teh B puso 1 DMO J3100 poso 12 =MEM B DQS P<0> D >
81 ° VDD F-rT-BGAG VDDg 82 13 g vss FoRT-BOAG vssg 14
s Dt asi2 o TO /e 34 augl e » perse JE— Ty =000 Ed vesgls o e e
79 11 m MEM B A<9> 85 o) A9 A A7C 86 MEM B A<7> @ 11 79 ZE@ =MEM B DQ<3> 17 o DO3 g g DQ7C 18 =MEM B DQ<7> @ 28
° 0o @
87 @ DD 88 19 vss 1 vss 20
o VDD VDD o) fo
7 MEM B A<g> 89 A8 o < A6 90 MEM B _A<6> =MEM_B_DQ<8> 21 DO8 4 2 DO12 22 =MEM_B_DQ<12>
> D o 2 o Jeun B »@ED o D0 g 0120 <D
79 11 [Ny tEN B Acs> 91 loas 8 Aag | 2 MEM B A<d> ann e 26 BT)—=hEn B po<s> 23 | 5 b9 a D13 24 “MEM B DQ<13> D
93 94 25 26
o VDD VDDGy O Vss VSSs o
<3> 95 96 <2> = <1> 27 28 =] 1<1>
75 1 I MEM B A<3: o A3 a2 MEM B A<2 ane e 2 BT MEM B _DQS N<1 O DOs1* DMlg MEM B DM<1 am e
79 11 [Ty tE B Asi> 97 151 A0Q}2® MEM B A<0> any e 20Ty ZHEM B Dos pe1> 25 | 5 pos1 RESET* (| 2 MEM RESET L am s
99 100 31 32
o VDD VDD o o Vss VSSs o
79 11 [TE)——LEM B CIK P> 101 | 5 cko [ S R MEM B CLK P<1> ar 20 QT)—<hEn B Do<iox 33 | 5 D010 Dol4g ) 3 =MEM B DQ<14> D
79 11 m MEM B CLK N<0> 103 o) CKO* CKl*C 104 MEM B CLK N<1> E 11 79 28 E =MEM B DQ<11> 35 o DO11 DQISC 36 =MEM B DQ<15> E 28
1% 1 5 vDD VDD | 19 37 | o vss vss o 28
79 11 [Iy—lEM B asie> 107 | 5 A10/AP BAlG ] 108 MEM B BA<1> ans e 20(BTy—=hEn B Dosie 30 | 516 D205 | 4° =MEM B DQ<20> oD
79 11 [Ty—liEM B BA<e> 109 | 5 BAO RAS* | 110 MEM B RAS L ans e 20(BTy—<hEn B po<iz> 41 | 517 D021 | 42 —MEM B DO<21> D =
111 112 43 44
o VDD VDD o O Vss VSSs o
79 11 MEM B WE L 113 WE* S0* 114 MEM B CS L<0> =MEM B DQS N<2> 45 DOS2* DM2 46 —MEM B DH<2>
o o o am “ED o P o eus B
79 11 [IN)—lEM B chs & 1s | 5 cas* 0DT0 | 116 MEM B ODT<0> any e 20Ty ZHEM B Dos p<2> 4 | 5 pos2 vss o4
117 118 49 50 —MEM B DQ<22>
o VDD VDD o o Vss D224 Yoo X
79 11 [Iy—lE B a1z 19 | a3 0DT1 | 120 MEM B ODT<1> an e 20 BTy—=hEn B posien s1 | 518 D023 | 52 =MEM B DQ<23> D =
7 0 MEM B CS L<1> 121 s1% NC 122 28 =MEM B DQ<19> 53 DO19 vss 54
[ s —0 O"—%NC D O o1
! e 55 5 =MEM B DQ<28>
O VDD VDD (o, O Vss DQ28(y D
NC X2 TEST VREFCAQ | 12° 20Ty =MEM B DQ<24> 27 1 o Do24 DE29 | 22 =MEM B DQ<29> D =
127 vss vss 128 26, —MEM B DQ<25> 2 D25 vss 60
O e D> O [e;
B DQ<32> 129 | 5 DQ32 DQ36 | 130 =MEM B DQ<36> D ot Lo vss DOS3* | ©2 =MEM B DQS N<3> oD
B Do<33> 11 | 5 po33 D037 | 132 =MEM B DQ<37> D = 20 [TN)—=iEw & buss 63 | 5 om3 DOS3 |4 =MEM B DQS P<3> oD
133 134 65 66
O Vss vSSs o o Vss VSSs o
20 BTy =HEN B DOS wee 35 | 5 pos4* pMa | 136 =MEM B DH<4> am e 20Ty =hEn B Do<26> & | 5 D026 DQ30 o} ¢® =MEM B DQ<30> oD
20 (ET)—=HEM B DOs pee> 137 | 5 pos4 vss o128 20(ETy—<hEn B Dg<27> & | 5 D027 DQ3105 ) 70 =MEM B DQ<31> D =
20 15 vss DE380 120 =MEM B DQ<38> Yen B Lo vss vss o172
»CED =MEM B DQ<34> 141 o DO34 D039 142 =MEM B DQ<39> D > REY
26 (ET)—=hEn B po<3s: 143 | 5 po3s vss o144
2 1o Vss DQ44 ] 146 =MEM B DQ<44> D =
25 (BT =hEn B posie 147 | 5 D040 DQ45 | 148 =MEM B DQ<45> D =
20Ty =MEM B pO<e1> 149 | 5 Dpod1 vss o 12°
151 ] 5 vss DOS5* (| 192 =MEM B DOS Ne<5> D =
25 I =MEM B DM<5> 153 O DM5 DOS5 154 =MEM B _DQS P<5> ern X0
25 15 vss vSs o126
20 (ETy—=hEn B pocaz> 157 | 5 po42 DQ46 | 158 —MEM B DQ<46> D =
20 BTy ZEl B Docas 159 | 5 D043 DQ47 | 160 —MEM B DQ<47> D =
101 vss vss 1602
O O
25 (BT =hEn B posis: 163 | 5 poas D52 | 6t —MEM B DQ<52> ED =
20 (ET)—ZEH B DQcdo> 165 | 5 D049 DO53 | 166 =MEM B DQ<53> CGED
107 vss vss 108
O O
25 (BT =hEn B DOS N<e> 169 | 5 DOS6* DM6 |17 =MEM B DH<6> am =
20 (FTy—=MEM B DOs P<e> 71 | 5 pose vss o172
173 vss DQ54 174 -MEM B DO<54>
o} o D =
Bl =MEM B _DQ<50> 175 o DQ50 DO55 0 176 =MEM B DQ<55> D > PPOV7S _S3 MEM VREFCA B 31
25 CET)—=MEM B po<s1> 177 | 5 DE51 vss o178
15 vss DQ60 180 =MEM B DQ<60> D =
20 (ET)—=En B Do<se> 181 | 5 D56 DO61] 182 —MEM B DQ<61> D ' 3135
20 CETy—=En B <57 183 | 5 DpE57 vss o 18
1 1 5 vss DOS7* | 186 =MEM B DOS N<7> oD = L
20 [TM)—=iEM B D> 187 | & pM7 DOS7 o188 =MEM B DQS P<7> D = soz-r
0 1 5 vss vss o120
25 (BT =hEn B posse: 191 | 5 poss D62 | 192 —MEM B DQ<62> ED =
=MEM B DQ<59> 193 194 —MEM B DQ<63>
20 BT O D59 DQ63 Q CGD
25 1 5 vss vSs o126
MEM B SA<0> 197 | 5 sa0 EVENT* | 19 MEM_EBVENT L T 27 45 16
7 =PPSPD S0 MEM B 199 |  vDDSED spAG| 200 =I2¢ sopImMp SpA & .
MEM B SA<1> 201 sa1 scL 202 =12c_sopMMB scr s Expansion
o} e <M
203 204 =PPOV75 SO MEM VTT B
o VIT VIT o 7
205 HTG PINS 206
) R3140 R3141 O MTG PIN MTG PINO
1 (2:321:0 10k 10K 207 L 5 MTG PIN MTG PIN O }—222 i i i i
— s p 200 210 C3150 C3151 C3152 C3153
o e O MTG PIN MTG PINO 1UF 1UF 1UF
? cmmm L L 211 212 10% 10% 10%
B ‘0 ‘o O MTG PIN MTG PIN () . it . it . it
402 402 402
SPD ADDR=0xAd (VR)/0XAS (RD)
= ©
= PROPRIETARY PROPERTY OF APPL!
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I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT
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SD Card Connector
516-0225
CRITICAL
J3300
SD-CARD-K19-K24
CRITICAL F-RT-TH
L3300 16 |vss
47NH-1.30HM 15 |vss
a2 36 DCONN_CLK R3379 33 L AN, 258 1/16W MP-LE 402 SDCONN_CLK_R 1 er 2 SDCONN_CLK R_L 45 |crx
52 3 (OO} SDCONN_CMD R3361 33 I AANZ5% 1/i6w weore 402 SDCONN_CMD_R 0402 165 | cmp
52 3BTy SDCONN_DATA<0> R3371 33 1 ANNASb 1/i6W ME-LF 402 SDCONN_R_DATA<0> 15 |paro
52 36 (ET)—SDCONN_DATA<1> R3372 33 1 AANZ58 1/16W up-LE 402 SDCONN_R_DATA<1> 4 5 [pam1
52 36 (ET)—SDCONN_DATA<2> R3373 33 L AANZ5% 1/l6w weore 402 SDCONN_R_DATA<2> 31 & |par2
o2 30 (@Ty—SDCONN_DATA<3> R3374 33 LAAN 5L 1/16u wE-Le 402 SDCONN_R_DATA<3> 1 5 | co/paT3
52 36Ty SDCONN_DATA<4> R3375 33 L AANZ5% 1/16W ME-LE 402 SDCONN_R_DATA<4> 9 o | para
52 36 BTy SDCONN_DATA<5> R3376 33 L AAN\, 258 1/16W ME-LF 402 SDCONN_R_DATA<5> 11 5 [pars
a2 36 D DATA<6> R3377 33 1 AANZ58 1/160 HP-LE 402 SDCONN_R_DATA<6> 12 5 |paTe
52 36 gLy SDCONN_DATA<7> R3378 33 LAN/\ 228 LLL6u ME-LF 402 SDCONN_R_DATA<7> 3 o |paT7 SD Not Inserted, CARD_DETECT is OPEN.
SDCONN_CARDDETECT L 4 5 |carp_DETECT sw CAESAR-IV Card Detect is programmable,
2o CARD_DETECT_GND but a Silicon bug makes the active
[ SDCONN_WP 19 5 |WRITE_PROTECT_SW high case unusable.
20 =PP3V3_S0_SW_SD_PWR 4 5 | vop
NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF Yl 5 |sHLD_PIN
Place near attr for series resistors: 1C3373 1C3375 1C3377 1C3379 1C3381 1C3371 1 C3370 18 5 |sHLD_PIN
PLACE_NEAR=U3900.21:5MM p— %gvPF p— %gvPF p— %(%)VPF p— %(%)VPF p— %(?VPF p— §§2va p— gl,g’vPF ;: O |sHLD_PIN
PLACE_NEAR=U3900.26:5MM 2 COG-CERM 2 COG-CERM 2 COG-CERM 2 COG-CERM 2 COG-CERM 2 CERM 2 CERM O |SHLD_PIN
PLACE_NEAR=U3900.25:5MM 0201 0201 0201 0201 0201 0402 402
PLACE_NEAR=U3900.24:5MM
PLACE_NEAR=U3900.23:5MM
=] .22
PLACE_NERRZU3900.22: 51M NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF
= .52
PLACE_NEARTU3900.52: 51 1C3372 1C3374 1C3376 1C3378 1C3380
PLACE_NEAR=U3900.53:5MM 10PF 10PF 10PF 10PF 10PF
PLACE_NEAR=U3900.54: 5MM 2 E 2 E 2 B 2 2 S By
PLACE_NEAR=U3900.55:51M 5361 5361 5361 5361 5361°
SD Detect & Reset Logic
SDCONN_DETECT Debounce, Inversion, Detect-Changed PCH GPIO Latch Circuit
Converts SDCONN from active-low level signal to active-high pulses.
7 =PP3V3_S4_SD_HPD ° Must STUFF R3312 and NOSTUFF R3314
when R3311 is NOT STUFFED.
R3314 and R3312 mutually exclusive
C3310* A to bypass reset logic
R3311 and R3310 mutually exclusive 1oE 3| CRITICAL R3315
to control effect of =ENET_RESET_L F 2 VDD § %SK
N 402-1 1/16W
on DET_CHANGED# logic. MF-LF
U3311 , 402
= SLG4AP026V
TDFN
R3314
2 [vow_pwr
2 21[rry—ENET_LOW_PWR = RsT 0UT*| 4  SI.G_ENET RESET OUT L 1,\/(\’/\/2 ENET_RESET L oD o =
R3311 3 wrlﬂl 5%
0 1/16W
_> FProm PCH GPIO 1[Iy =ENET_RESET L 1 2 SLG_ENET_RESET_IN L ber i svil 6 SD DET CH EN L e T
5%
7 |pET_IN = i i i PCH GPIOi M(
L/16w e B ool o SDCONN STATE CHANGE SMC. B o > To Isolation Circuit (then to PCH GPIOi) & SMC
SDCONN_CARDDETECT_L ” —/Z/bEr_chne=
-> From SD Conn I A )5 ~__(o»)| 8 SDCONN DETECT L oo -> To ENET Chip
(Low active) —j*} L oer_our
' R3310 DET LV
THRM 1 1
10K GND PAD R3317 R3312
10K 0
$ v - - 16 0,
MF-LF 1/16W 1/16W
e i i ,
NOSTUFF 2 DLY block is 20ms nominal
= NOSTUFF When ENET_LOW_PWR deasserts, RST_OUT#
- deasserts for >80ms, then asserts for
10ms regardless ofmove RST_IN# state.
Otherwise RST_OUT# follows RST_IN#
SD Card 3.3V Overcurrent Protection
TPS2065-1 (1.0A limit) has active load discharge so R4810 is NOSTUFF.
CRITICAL
U3300 — =PP3V3 S0_SW_SD_PWR 0
TPS2065-1
2 DGN 6
N0 ouTo
= SDCARD
5 PP3V3_S0 ¢ 3 |1 our1l? J§ | PP3V3_S0_SW_SD_PWR
our2l 8 MAKE BASE-TRUE
MIN TINE WIDTH=0.
MIN: ECKWIDTH=0.3 mm
ENET_CR_PWREN 4 |en NOSTUFF VOLTAGE=3. 3V
N ocxyr CRITICAL 1 R3300
CRITICAL THRM 1C3302 1 C3303 e _ SYNC_MASTER=YONAS J30 SYNC DATE=11/03/201]]
1 C3300 1 C3301 GND _PAD —— 10UF —— 0.1UF =PP3V3_S0_PCH_GPIO 7 16 17 18 19
35353004 T, &% T, 1% Piew
e 2 xin 2 g7x_conn | e R3301! SD Card Connector
. Nemysiz0r
10K 051-9058 | D
5%
o 1/16w Apple Inc.
® MF-LF ©
J_ 402, ®
= R3302 NOTICE OF PROPRIETARY PROPERTY:
SDCONN_OC L R 1 /\N\/z SDCONN_OC_TL THE_INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE INC.
5% THE POSESSOR AGREES TO THE FOLLOWING:
A I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 33 OF 109
402 II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED 30 OF 86
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NOTE: Must not enable more than two SO-DIMM margining
; =PP3V3_S3_VREFMRGN

buffers at once or VRef source may be overloaded.
VREFDQ:LDO_DAC
OMIT g
=PPVTT_S3 DDR_BUF R3403
R3418 e 200  PLACE_NEAR=J2900.1:2.54mm
SHORT 10mA max load 1 2 =
1 2 _PP3V3 S3 VREFMRGN DAC o
MIN_LINE_WIDTH= CRITICAL
ggﬂg MIN’NECE WIDTH= .2 mm DDRVREF_DAC DDRVREF_DAC
None VOLTAGE=3.3V C3400 ? 1.C3401 DDRVREF_DAC
o 2.2uF —— 9, 1UF CRITICAL C3403 ¢ DDS;TSEDAC .
20% —— 20 51
Ciam 2 2 ég‘;iu DDRVREF_DAC 0.108 —— azl_ MAX4253
] VAN_ucse
402-LF 402 U3400 fov
8] Cf‘;‘; Al VREFMRGN_DQ_SODIMMA BUF
VDD
D =I2C_VREFDACS SCL scL wsos VOUTA[L VREFMRGN_SODIMMA DQ Bl v i
a
5 ED> =I2C_VREFDACS SDA 7spa 2 vours|? VREFMRGN_SODIMMB_DQ
a
0 9 vourclt VREFMRGN SODIMMS CA
= a
Addr=0x98(WR)/0x99 (RD) 100a1 vouTD|5 VREFMRGN_MEMVREG FBVREF REFDQ:LDO_DAC
NOTE: MEMVREG and FRAMEBUF share R3405
GND 200 PLACE_NEAR=J3100.1:2.54mm
3 a DAC output, cannot enable DDRVREF_DAC 1 2 —
both at the same time! R3401 CRITICAL o
100K HE-E
OMIT § Thiew DDRVREF_DAC PPOV75_S3 MEM VREFDQ B 29 31
R3419 -4 e U3402 REFDQ:LDO_DACT MIN LINe wIDTh-c-3 m
SHORT MAX4253 R3406 VOLTAGE=0.75V
ucsp
NONE VREFMRGN_DQ_SODIMMB_BUF 1 133 2
Page Note S ggﬂé DDRVREF_DAC CRITICAL 1% PLACE_NEAR=R3405.2:1mm
402 3202 1 | DDRVREF_DAC c3 1w —
Power aliases required by this page: 0.10F —— veo a0z
- =PP3V3_S3_VREFMRGN H 03401
- = cERM .
PPVTT_S3_DDR_BUF oz PCA9S57 REFCA:LDO_DAC
- =PPDDR_S3_ MEMVREF oFN DDRVREF_DAC R3409
D3 (0D) POLE xNC 1 200 PLACE_NEAR=J2900.126:2.54
- N - - 3lao P17 VREFMRGN_DQ SODIMMA EN 133402 1 2 _NEAR=J - 2.o4mm
Slg—n;;Cal\lI:{SEer‘Di\?glrs?Lby e page Addr=0x30(WR)/0x31(RD) 4la1 p2| o VREFMRGN_DQ_SODIMMB_EN g 00K CRITICAL
- 5 slan p3| 10 VREFMRGN_CA_SODIMMA EN fraasd
- nysemocs oo e — :
- —I2C PCA9557D SDA ps| 12 VREFMRGN MEMVREG EN 0.10F n Bl U3403 NECK
- = — _ « [Iy—=12C_BCA9557D SCL ilscr pe| 13 VREFMRGN FRAMEBUF E = 208 = R ax4zs3 VOLTAGE=0.75Y
P — 2
BOM options provided by this page: 4s (BT =12C PCA9557D SDA 21spa P7L Y NG cr A1 VREFMRGN_CA_SODIMMA_ BUF
DDRVREF_DAC - Stuffs Apple margining circuit. PHRM RESET 15 a3 . vl A 1/11‘614 PLACE_NEAR=R3409.2:1mm
VREFDQ:LDO - LDO outputs sent to DQ inputs. PAD GND Z Mi;T;F
VREFDQ:LDO_DAC - Margined LDO outputs sent to DQ inputs. ~ @
VREFDQ:M1 M3 - CPU margined DDR voltage divider sent to DQ inputs.
REFCA:LDO_DAC
VREFDQ:M1_DAC - DAC margined DDR voltage divider sent to DQ inputs. R341;
VREFCA:LDO - LDO outputs sent to CA inputs. A1 200 PLACE_NEAR=J3100.126:2.54mm
VREFCA:LDO_DAC - DAC margined LDO outputs sent to CA inputs. = 1 2 —
24 @ PCA9557D_RESET L DDRVREF_DAC CRITICAL
1
RST* on ’‘platform reset’ so that system 13030%(07 DDRVREF_DAC 29
watchdog will disable margining. 5% U3403 NECK
1/16W MAX4253 VOLTAGE=0.75V
Lo . . MP-LF
NOTE: Margining will be disabled across all , 402 JesF
soft-resets and sleep/wake cycles.
PLACE_NEAR=R3411.2:1lmm
31 7 =PPDDR_S3 MEMVREF c3
PLACE_NEAR=03420.6: lmm
CRITICAL PLACE_NEAR=Q3420.6:2mm -
— VREFDQ:M1_M3 o
VREFDQ:M1_M3 VREFDQ:M1_M3 N - DDRVREF DAC
Q3420 1C3420 ?3421 'R3408
—— 0.1UF
41 56 _MEMRESET ISOL LS5V L SSM6N15AFE T 10 e 100K DDRVR;;:&?; N CRITICAL
© Sorses ? aqagoen i Sew DDRVREF_DAC
B=3 2 MF-LF 51 U34024 DDRVREF_DAC
2402 10V c2
, _PPCPU_MEM_VREFDQ A o T4 e . PPOV75_S3 MEM VREFDQ A ,; 3 cemt 2 = eRJAaxe2s3 1‘3421}(4
- Cl__VREFMR( MEMYREG_BUF 1 A 2 DDRREG_FB
VREFDQ:M1_M3 = ’\/]\‘/\/ oD ©7
'R3422 Sl v e PLACE_NEAR=R7320.2:1mm 11w
1K Ba 402
PLACE_NEAR=R3421.2:1mm 1%
1/16w
ME-LF
, 402
NOTE: CPU DAC output step sizes: L
= DDR3 (1.5V) 7.70mV per step CRITICAL -
5, ; _=PPDDR_S3 MEMVREF DDR3L (1.35V) 6.99mV per step DDRVREF_DAC VREFMRGN FRAMEBUF_BUF
DDRVREF_DA(Q
CRITICAL PLACE_NEAR=Q3420.3:1mm > 'R3413 DDRVREF_DAC
PLACE_NEAR=Q3420.3:2mm VREFDQ:M1_M3 R3416' 100K U3404 DDRVREF_DAC Required zero ohm resistors when no VREF margining circuit stuffed
VREFDQ:M1_M3 V'RE?FD M1 M3 1 - 0 5% MAX4253 1 -
03420 R C3440Q‘ ~ R3441 110w fraad yese R3417 PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
MF-LF , 402
31 26 _MEMRESET ISOL LS5V L SSMON15AFE = %29F g 116w 4922 M 16w 11650004 2 RES,MTL FILM,0,5%,0402,SM,LF R3403,R3405 VREFDQ: LDO
[T SOT563 1ov MF-LF MF-LF
B3 ? X7R-cERM 2402 2402 11650004 2 RES,MTL FILM,O0,5%,0402,SM,LF R3409,R3411 VREFCA:LDO
o402 VRE: MRGN MEMVREG_FBVREF_R . +0,5%, +SM, . H
T K TQ VREFMRGN_FRAMEBUF_BUF_R
s _PPCPU_MEM VREFDQ B 12} o PPOV75 S3 MEM VREFDQ B 4 5
= VREFDQ:M1_M3 ® PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
'R3442 DDRVREF_DAC
1 11450218 4 RES,MTL FILM,1K,1%,0402,SM,LF R3421,R3422,R3441,R3442 VREFDQ:MliDAC
R( R3415
PLACE_NEAR=R3441.2:1mm 1/16W 100K 114s0171 2 RES,MTL FILM,332,1%,0402,8M,LF R3404,R3406 VREFDQ:M1_DAC
Sor Sew
MP-LF
, 402
N SYNC MASTER=J31 MLB SYNC DATE=06/13/201
MEM A VREF DQ MEM B VREF DQ MEM A VREF CA MEM B VREF CA MEM VREG GPU Frame Buffer (1.8V, 70% VRef) m -
DDR3/FRAMEBUF VREF MARGINING
DAC Channel: A B C C D D .
. ey "
PCA9557D Pin: 1 2 3 4 5 6 051-9058 | D
Apple Inc.
. o
Nominal value 0.75V (DAC: 0x3Aa) 1.5V (DAC: 0x3A) 1.267V (DAC: 0x8B) ® 6.0.0
.0.
Margined target: 0.300V - 1.200V (+/- 450mv) 1.000V - 2.000V (+/- 500mV) 1.056V - 1.442V (+/- 180mV) NOTICE OF PROPRIETARY PROPERTY:
THE INFORMATION CONTAINED HEREIN IS THE
DAC range: 0.000V - 1.501Vv (0x00 - 0x74) 0.000V - 3.000V (0x00 - 0x74) 0.000V - 3.300V (0x00 - OXFF) PROPRIETARY PROPERTY OF APPLE IN
THE POSESSOR AGREES TO THE FOLLOWING'
VRef current: +3.4mA - -3.4mA (- = sourced) +61luA - -61luA (- = sourced) +6.0mA - -5.0mA (- = sourced) I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 34 OF 109
II NOT TO REPRODUCE OR COPY IT
DA ize: .69m’ output 8.59mvV ste output 1.51mv ste: output II1 NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
C Step s € 7 69 v / Step @ 4 / P @ 4 / P @ 4 IV ALL RIGHTS RESERVED 31 OF 86
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C

g
T 20.1uF PCIE _AP_R2D_C @
1] 20.1y@0% || 165R-coR®1 PCIE_AP R2D_C Nrmy s o

16 81

108 | [ pesrR-cERO1

C3530

PLACE_NEAR=J3501.17:2.54mm

PLACE_NEAR=J3502.2:2.54MM

PROPRIETARY PROPERTY OF APPLE
THE POSESSOR AGREES TO THE FOLLOWING:

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE

II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED

R3 g) 10
IAMZ PCIE AP _D2R P oo e o 3V S3 WLAN FET
S¥T720% WFZ0T
R3511 PCIE AP D2R N oD 1 o
L0, NosrET recps102
R3g)00 ser7z00V VS mrzoT P porveE
< AP_TEMP_SMB_SDA RLAAA 2 =AP_TEMP_SMB_SDRrr «s
> - RDS (ON) 20-30 MOHM @2.5V
R3201 PR—
< AP_TEMP_SMB_SCL_RLAAA 2 =AP_TEMP_SMB_SClermy«s
R3502 C3RITIOCAL
WIFI_EVENT L_R__ 1 2 WIFI_EVENT_L a5 a6 0355
————‘mﬁ\/\/\/m':rn'n—-—-—@ DMP2018LFK
DFN2563-6
19580367 MIN NECK WIDTH=0.4 mm
727 MA PEAK 1.3504 MIN_LINE_WIDTH=1 mm
606 1A NOMINAL MAX FERR-120-OHM-3A z
o s PCIE_AP_R2D_P 1 s PP3V3_WLAN Ny , = PP3V3_WLAN_F 5 I —PP3V3 S3 WLAN..,
TN NECK—WHBTH=0 .
1;
u s PCIE_AP R2D_N C35221 C35211 1 C3F2O ~ C35511! R3551
51650582 0-ing O-IME == T 0-0338% == 3916w
CERM 2 CERM 2 2 gom C3550 %88 2 ME-LF
CRITICAL 402 402 805 0.10F 402 R%gKSO 2402
PLACE_NEA=33501.25+2. S4mm
J3501 o1 PCIE_AP_D2R_PI_P CRITICAL 1 Iz P3V3WLAN_SS LAAAZ PM_WLAN EN L -
500913-0302 o AIRPORT i .
F-ST-SM oo PCIE_AP_D2R_PI_N 330-81-1’?4—&0 = X5R 402
32 M) 31 DLP11S 402-1
J:‘ I 2l 5 ot 4 3 PCIE_CLK100M _AP_P am s
- oo - e PCIE_CLK100M AP_CONN_P —_—
- 6 5 - e PCIE_CLK100M AP_CONN_N 1(YYY L2 PCIE CLK100M AP_N .
- o¥e - <™
bdl 8l 3 olZ PLACE_NEAR=J3501.11:2.54mm
=10 9 -
12 0O 11 bdl BTPWR:S4
Pl
a2 © 3 o= PP3V3_S3RS4_BT F s CRITICAL =BT _WAKE_L 15
O O
16 15 o STUFE BTPWR: S Q3510 |l.5sM3K15AMFVAPE
O O D|3
N e BLUETOOTH : : 3510
20] 5 S o h R3517 R3518 152 R3514
210 o2t -~ w0« USB_BT_CONN_P 15K 9 o = ot 15K vESM
220 o022 - ¢ USB_BT_CONN_N 1720w 17201 o 2 g% 20w
26 00 25 2201 2012 . s USB BT WAKEP 2201 1
28 27 , s PP3V3| S3RS4_BT_F M M
301 ° %o VTN NECK WIDTH=0.2 m'ﬂ L3505BTPWR:S4 2lv- y3510 »-}4 USB_BT_WAKEN
O O = 1 D
g?o%%]m H =PP3V3 S4 BT ’ NOST ﬁj§3515 lﬁlgg'aUgF PI3UST%%N02ZL5 7 USB_BT P o 5 11;;033;(]1[-1731“
34 M) 33 S 18% FERR-120-OHM-1.5A 15 15K CRITICAL G USB BT N <D 15K
l ~ X7RCER] 0402-LF 1320w b- =2 CED 13
4 PLACE_NEAR=33501.27:2.54mm ME 1/20W . .
= L3506 BTPWR: S3 2201 10 |sgr on+|g zréxgl Supervisor & CLKFREG # ISolation
= L2 (Y Y Y e =pP3V3_S3_BT _ , BTPWR: S4 GND Delay = 60 ms +/— 20%
FERR1ZIomM-1.52 R3519 ) PP3V3_WLAN_F =PP3V3_S3_WLAI
et 2 55 s e PM_SLP_S4 I\ NA 2 BTMUX SEJ V3_WLANF TPP3V3_S3_WLAN
%
1;20W NOSTUFF SEL OUTPUT
o e3511: TS IR3553 |'R3554 CRITHCAL
0.01&1; - ; ”:72:7""‘“ 100K 232K vbp 1C3540
XTR-CERM 2 USB 1/16W 1/16W U3540 —90 .%luF
0402 MELE MELE SLG4AP016V 2 8%
2 2 TDFN GeRM
P3V3WLAN_VMQN| 402
PCIE_WAKE_L BT ¢ = -
51850815
¢ AP_RESET_CONN_L 4 AP RESET L
CRITICAL 3 ] _ .
J3502
AP _PWR_EN
8199:2506-x281 N E PR N
« AP_CLKREQ_Q_L 7 | )—ourl s 6
= </ AP_CLKREQ_F
o s PP5V_S3 ALSCAMERA F S— a— . THRM oo
ol o =I2C_ALS_scCL ame N RERWIBTE-0:3 s oo R3555
=I2C_ALS_SDA pea
e 48 :
° —USb CAMERA CONN B D ALS 206 mA nominal max %;Z%gg +—
o s ¢ USB_CAMERA_CONN_N 2 =
PLACEiNEAR=J3502.6:2.54MlVI SYNC MASTER=K90I MLB SYNC DATE=02/15/2011]
e
L.3508 =
O critical  CAMERA FERR-150-0MM-1.52 X19/ALS/CAMERA CONNECTO
&‘Q;%)NS =PP5V_S3_ALSCAMERA ,
Apple Inc.
= 4(YYY)L3 USB CAMERA P ED 1 w0 Cc3552 ®
—— ?S%IUF NOTICE OF PROPRIETARY PROPERTY:
1 2 _USB_CAMERA_N Ve o SUR 2 GERM THE INFORMATION CONTAINED HEREIN IS THE
402 -
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CRITICAL
§ PCIE_T29_R2D_C_P<0> C3600 :||: — OMIT_ TABLE I
. s@—-————” ToF |—|m Tev¥5r—cEmer Lw PCIE_T29_ R2D_P<0> V19 | ppr_o_p U3600 PEr 0 p| V21 . PCIE T29_D2R_C_P<0> C36049U£ : PCIE T29 D2R _P<0> .
: . T19 T21 .
o+ mD—BCIE_T29 _R2D_C _N<0> C3601 1|2 s PCIE_T29 R2D_N<0> PER_0_N T29 PET_0_N s PCTE_T29 D2R_C_N<0> C3641 : PCIE T29 D2R_N<0> o
0.1UF 10% 16V X5R-CEROIL FCBGA 0.1UF 10% 16V X5R-CE.
€3602 e C3642
X PCIE_T29_R2D_C_P<1> 1|2
" 0.10F |m PCIE T29 R2D_P<1> 19 |ppr 1 p o pEr 1 p| P21 o PCIE T29 D2R C_P<1> > w; 2 B[22, D2R_P<1>
2 N M19 T 1 n| M21 M
ws mm—BCIE_T29 R2D_C N<1> C3603 :/|: 2 DCIE 129 R2D Nel> PER_LNim Zz g | PET_LN + PCIE_T29 D2R _C _N<l> C3643 1 BCIE 129 D2R N<1> mmmy oo
0.1UF 10% 16V X5R-CEROL E Eq ﬁ 0.1UF 10% 16V
jo}
) PCIE_T29_R2D_C_P<2> C3604 1|2 & 0
o 0.10F T0s 16V x5rR-cazon Ler PCIE_T29 R2D_P<2> K19 | pEr 2 P = g pET 2 p| K21 o PCIE T29 D2R_C_P<2> C3604fU; 10% Il’eCVIE T29 D2R_Pp<2> 88
2 N H19 T, nl H21 M
ws mm—BCIE_T29 R2D_C N<2> C3605 :|: «» PCLE_T29 R2D N<2> PER 2 N =] PET 2 N + PCIE_T29 D2R _C_N<2> C3645 1 BCIE 129 D2R N<2> mmmy oo
0.1UF 10% 16V X5R-CEROIL H 0.1UF 10% 16V
N PCIE_T29_R2D_C_P<3> C3606 1|2 O 1
. s@—-————” TOp | [10% T6v wor-camor Lu PCIE_T29_ R2D_P<3> F19 | ppr 3 p & per 3 | F21 . PCIE T29 D2R_C_P<3> C360416UF 2 _PCIE T29 D2R P<3> gmmyoa
e N D19 T4 | D21 M
PCTE T29 R2D C N<3> C3607 1|2 . PCIE_T29 R2D_N<3> PER 3 _N| [PET 3 N . PCIE_T29_D2R_C_N<3> C3647 1 PCIE T29 D2R N<3>
m 0.1UF 10% 16V X5R-CEROIL 0.1UF 10% 16V
=PP3V3_T29_RTR
o B21 733 34 3
¢ —IE_TBT MONDCO MONDCO WAKE* |y F1 T29_PCIE WAKE_L R36511 Aan_ 2 ,
1/20w MF 201
s _TP_TBT MONDC1 220 | MonDC1 oK
DEBUG: T itors e /vole PERST* |, E6 T29 RESET L .
: For monitoring current/voltage <am
rsENsE| E14
¢ _TP_TBT MONOBSP K17 | monoBSP 5 T29_ RSENSE
¢ _TP_TBT MONOBSN M17 | monoBSN R3651i1
\ww, =PP3V3_T29 RTR DEBUG: For monitoring clock i
. e
s| El6 T29_ RBIAS
L C36901 R3692! R3623'| |'R3622 |'R3621 FeTR =
R3690 R3691 1UF 3.3K 10K 10K 10K
3K - 3K 619% 5% % g 5% B ]
& /1sw 1/16W 1/16W 1/16W Not used in host mode
316w CERm 2 CRITICAL M L L L @ .
MEZLR 02 302, i) 460 460 & [pcie_rst o+pXl  TP_T29 PCIE RESETO L
,462 OMIT TABLE 2 2 2 o g RST_
= VCT B =T29 CLKRE 3 | pere crxreo o7 |8 . | PCTE_RST_1* J2 TP_T29_PCIE_RESETI1_L .
= 35 * .
'R3693 T29_GPIO<1> N4 po1s crrrEg 1+ |3 8| pcrE_rsT 2+[pX3  TP_T29 PCIE RESET2 L
ITZQ_QPI_MOQI\ 5 |p 3 9 ol 2 ITZQ_QPI_MIQO\ M3 — — =] % | PCIE_RST_3* J4 TP_T29 PCIE RESET3 L 6
M95320-RMC6XG 33K T29 GPIO<2> PCIE CLKREQ 2% |® g —
(T29 SPI CLK) 6 lc MLP 1716w T29_RSVD L4 PCIE_CLKREQ_3* | 1 o1l T3 JTAG_TBT_TDI am:s —PP3V3 T29 RTR
2 3] R4 = 7 33 34 35
(T29_SPT CcS L) idst 2402 5 T29_SPI_MOSI Pl |pp pT O g ™= JIAC TBT TMS <am ¢
T29ROM_WP_L 3 -T2 SPI MISO 41 ] ee o |3 @ B T TTAc TRT TDO e 'R3698
L T29ROM WP_L 34w L .. T29 SPT CS L N2 EE7CS*E H TDO| JTAG_TBT_TDO o ¢ ToK
T29ROM HOLD L 7 HOLD_L ss T29_SPI_CLK L2 1 gg_crx|® E REFCLK_100_IN_P PCIE _CLK100M T29 16 81 1/16w
G16 MF-LF
'29ROM HOLD L 74 S - 12_729 ZHERN DPTHERM a2 | s o ) REFCLK_100_IN_N PCIE_CLK100M T29_N am e s , 402 R%gﬁg5
]
a 9 29 TEE’S‘ET EEINI Tor N oa rEST BN . 4 xrar,_25_1n| P17 o SYSCLK_CLK25M_T29_R o AAA 2 SYSCLK_CLK25M T29 mmuw
- R16
TP T29 TEST POINT 0 75 TEST_POINT 0 § g XTAL_25_OUT)| TP_T29 XTAL250UT § A
1R3625 TP_T29_TEST POINT 1 N6 |nggr pornr 1|, Mu_crk_our| Y2 T29_TMU_CLK_OUT R36916 MECLF
= TP_T29_TEST_POINT 2 5 |tmsr_pornt 2 |2 ™U_CLK_IN| B2 T29 TMU CLK_IN 5
121£w T29_TEST_POINT_3 L6 | rpst_pornt 3 |© NO STUFF &é}lgg
2402 R3699" 2
o s
R3629' 63 33 _DP_T29SNKO_MI,_ P<3> AA4 | DpSNKO ML LANE 3P | &f%%g =
SNKO AC Coupling 0 83 33 _DP_T29SNKO_MI,_ N<3> ¥3 | DPSNKO_ML_LANE_ 3N 5
AR6
s DP_T29SNKO ML_C_P<0> C3620 :[|: DP_T29SNKO_ML_P<0> , 4 22 DP_T2ISNKQ_ML,_P<2> DPSNKO_ML_LANE_2P L
0.1UF | £33 _ca8% 65 33 _DP_T29SNKO_MIL_N<2> ¥5 | ppsNko_ML_LANE_2N |
o e DP_T29SNKO_MI_C _N<0> C3621 Ii - DP_T29SNKO_MIL_N<O0> ., o2 2 _DP_T29SNKO_MI, P<1> A28 | ppsNko_mr_rane_1p | & -
0.1UF | [ §3% &8 1 w1 2> _DP_T29SNKO_MI,_N<1> Y7 | ppsnko_mr,_rane 1n | S DPSRCO_MI,_LANE 3p | 2218 TP _DP_T29SRC_ML_CP<3>
s DP_T29SNKO ML _C P<1> C3622 DP_T29SNKO_ML_P<1> ,, , v+ s DP_T29SNKO ML _P<0> _ AAL0 | rco o 0 ang op | & ppsrco_mL_rane 3y | Y17 TP _DP_T29SRC_ML_CN<3> .
10% 1 - -
0.1UF || 0% chidn 8333 DP_T2 KO ML _N<0> Y9 | DpSNKO_MI_LANE ON  |® DPSRCO_ML_LANE_2p | 2216 TP DP_ T29SRC ML _CP<2>
- DP_T29SNKO_ML_C_N<1> C3623 2 - DP_T20SNKO_ML_N<1> ., . DP T29SNKO AUXCH P V1 | ppsnxo aux s | oesrcoum rawe ow[ Y15 TP DP_T29SRC_MI_CN<2>
0.1UF - -DP_T29SNKQ_AUXCH P - | _AUX_
XSR-CERO o 2 _DP_T29SNKO_AUXCH N W2 | ppsNKO AUX_CHN g | besrco M rawg 1p| 2214 TP _DP_T29SRC_ML_CP<1> ,
s m—DP_T29SNKO_ML_C_P<2> C3624 : DP_T29SNKO_ML_P<2> ., DP T29SNKO HPD vs s S| pesrco_mr_rawe_in| ¥13 TP _DP_T29SRC_MIL_CN<1>
0.1UF | I 1% &80 © COUT}—¢ DPSNKO_HOT_PLUG_DET | ‘[: & — — s
s m—DP_T29SNKO_ML_C_N<2> C3625 : DP_T29SNKO_ML_N<2> ., R3630! (] §| Dpesreo mm rane op i P gg gg g;ggig ﬁi gf’q:g: .
_1UF 108 T6v _ ] DPSRCO_ML_LANE_ON 6
0.1U X5R-CBREIL 100K 0333 DP_T29SNK1_MI_P<3> V9 | DPSNK1_MI_LANE_3P Ay a W16 TP_DP_T29SRC_A
s s y—DP_T29SNKO_ML_C_P<3> C3626 ! DP_T29SNKO_ML_P<3> ., ,, 118w w3 DP_T29SNK1_ML_N<3> US| pponkl M LANE 3N n DESRCO_AUX_CHF | 125 SRC_AUXCH_CP
0.1UF || 338 caaim FoLE AR H DPSRCO_AUX_CHN TP_DP_T29SRC_AUXCH CN
a 022 DP_T29SNK1 ML _P<2> V11 | occrs i rane 2 100pF SRF > 40MHz
s m—DP_T29SNKO_ML_C_N<3> C3627 : DP_T29SNKO_ML_N<3> ,, o 510 NKL_ML_LANE_2P A |pesrco_ror_pruc petr | V3 DP_T29SRC_HPD
0.10F | [ 208 _as%, 53 33 _DP_T29SNK1 ML_N<2> DPSNK1_ML_LANE 2N | — — = — BYPASS=U3600.Y19::2mm
= v s DP_T29SNK1_ML_P<1> V13 |ppouki r, rane 1p |5 pp_arEsT | Y19 T29_DP_ATEST BYPASS=U3600.Y19::5.08mm
o oD DP_T29SNKO_AUXCH _C_P C3628 — DP_T29SNKO_AUXCH P ; 53 33 _DP_T29SNK1 ML_N<1> U12 | ppSNK1_ML_LANE_ 1N 4 pp_RES_0 | Y21
lUF x5R—c8mm 2220] T29 DP RES C36851 1C3686
V15 X DP_RES_1 _DP_]
s DP_T29SNKO_AUXCH_C_N C3629 DP_T29SNKO_AUXCH N ,, 4 o5 DP_T29SNK1 ML_P<0> DPSNK1_ML_LANE 0P |2 100EF 0.01UF
0 lUF 6V 5333 DP_T29SNK1_ML_N<0> Ul4 | ppSNK1_ML_LANE_ON |0 . sov 10
. XOR-cBRNL R3685 'R3632 ¥h-cERM
. 53 33 _DP_T29SNK1_ AUXCH_ P V7 | pPSNK1_AUX_CHP 14.0K 100K G102 0402
SNK1 AC Coupllng o 5» DP_T29SNK1 AUXCH N U6 | ppsk1_AUX_CHN 118w 53;1%
s m—DP_T29SNK1_ML_C_P<0> C3630 —DP T29SNK1_MIL_P<0> ., ., © T DP_T29SNK1_HPD U4 | ppSNK1_HOT PLUG DET 402, 2402 =
1UF XSR CBROIL -
s m—DP_T29SNK1_ML_C_N<0> C3631 DP_T29SNK1_ML_N<O0> ,, R3631" L L
0.1UF _chal - - =
LRI 11(:105?, - T29 R2D C P<0> A6 | prTO_T29T_P pRT2_T29T_P| Al4 T29_R2D_C_P<2> ouD ©
s m—DP_T29SNK1_ML_C_P<l> C3632 —DP T29SNK1_ML_P<1> ., ,, Mngg w7 @um—T29_R2D_C_N<0> A4 | prro_t29T N prT2 T29T N| 212 T29_R2D_C_N<2> oD - -
lUF XSR—CBBBII 2 g
c4a o 3]
oo DP_T29SNK1_MIL_C_N<1> C3633 DP_T29SNK1_ML_N<1> , ., 7 I29 D2R_P<0> PRTO_T29R_P | & ) g| prr2_r2om pf C12 T29 D2R P<2> g ¢ =
0.1UF X5R_C‘1,f,}§u L s 75 I T29_D2R_N<O0> C2 | pRTO_T29R_N o E &| prT2_T29R N| C10 T29 D2R N<2> ao: -
J6
oo x> DP_T29SNK1 ML _C_P<2> C3634 1 DP_T29SNK1_ML_P<2> ,, , » qum—L22_LSEO<0> | 7290 LsEO r, T29_2_rseol & I29 LSEO<=2> oD E—
0.1UF ng LY »D—L29_LSOE<0> % 29 0 LSOE | o |_r29_2 rsos| H3 T29 LSOE<2> an e SYNC MASTER=K9SOT MLB SYNC_DATE=02/157201
DP_T29SNK1 ML_C_N<2> C3635 1 DP_T29SNK1_ MIL,_N<2> — .
o 0.10F ,%%ﬁ_céi‘él »e 85 75 T29_R2D_C_P<1> A0 | prr1_T29T_P Ay PRT3_T29T_p| 218 T29_R2D_C_P<3> oD ¢ o T29 Host ( 1 of 2 )
o3 75 (OO} T29_R2D_C_N<1> 28 | prT1_T29T N PRT3_T29T N| 216 T29 R2D C N<3> e T AR 2
DP_T29SNK1 ML_C_P<3> 1|2 DP_T29SNK1 ML_P<3> ,, .
= = 0.10F ng P A == 8 75 T29_D2R_P<1> zz PRT1_T29R P (§ E PRT3_T29R_p| C16 T29_D2R_P<3> ame e Apple Inc.
ooy DP_T29SNK1_ML_C N<3> C3637 1 DP_T29SNK1_ML_N<3> ,, , o 5 (I>—L22_D2R_N<1> PRT1_T29R N |G G | pre3_r2or n| €14 T29 D2R N<3> am e+ <) 6.0.0
0 16 . .
0.1UF || 333 _cahim s @um—L29_LSEO<1> G6 |r29_1_1SEO T29_3_rsEo| G2 T29_LSEOQ<3> oo ¢ NOTICE OF PROPRIETARY PROPERTY:
s M T29_1_LSOE_| T29_3_rsoe| HI T29_LSOE<3> g THE INFORMATION CONTAINED HEREIN IS THE
v oy DP_T29SNK1_AUXCH c P C3638 : DP_T29SNK1_AUXCH P ., _ THE' POSESSOR AGREES TO THE FOLLOWING:
10% 1
, C360é éUF xsn-csquu 53 15 CED I2C_T29_SDA F3 | 729 _spa NOTE: All unused LSOE/EO pairs should be aliased I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 36 OF 109
1 F5 : II NOT TO REPRODUCE OR COPY IT
838 DP_T29SNK1 AUXCH C N i 0 — DP_T29SNK1 AUXCH N ;. o 40 @om—L2C_T29 SCL T29_SCL together. Other signals okay to float (TP/NC). JiII nor 1o REVEAL OR PUBLISH IT IN WHOLE OR PART
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=PP3V3_ T29 RTR , ;; ;s
135 mA (Single-Port)

152 mA (Dual-Port)
EDP: 200 mA

CRITICAL
, =PP1V05_T29_ RTR OMIT TABLE
2100 mA (Single Port) H9 |yccipo U3600 veesps [ H7 41 431 51 1C3746 |1C3747
2250 mA (Dual Port) HI1 | yceipo T29 veesps | M7 E— H;; - 181; - — %%UF %%UF
EDP: 3000 mA C3700 1C37 1C3706 |1C3707 |1C3708 (1C37 H13 |yccipo FCBGA veeses | K7 v 2 &ray 2 &ray 2 2§23V 2 §e3V
10UF — 1UF —)— 1UF —)— 1UF —)— 1UF —— 1UF K9 |vecipo (SYM 2 OF 2) N 2 402 402 603 603
293 I, 8% T, 8% T, 8% T, 8% T, 8% veesps_r2o | 610
63V 2 6.3V 5 8.3V 5 8.3V 5 8.3V 5 6.3V K11 | yec1po
X5R CERM CERM CERM CERM CERM VCC3P3 T29 Gl2
603 402 402 402 402 402 K13 vcc1po -
M9 | vecipo =
M1 | yeeiro p7
M13 VCC3P3_DP_RX1 _
veeiro vcesp3_pp_rx1 | RE
C3701 1C37 1C3711 |1 C3712 |1C3713 (1C37 His - . . . .
10UF L {OF 1 JoF 1 JoF I JoF 1OF VCC1PO_PE Po 3 C3752 1 750
9 — 19 — 13 — 13 — 13 1Y) K15 - VCC3P3_DP_TXRX F_L 1UF F 1UF
0 4] 5% ) ) 4] veeapo v S} o — = =
6.3V 2 .3V 2 .3V 2 .3V 2 A 2 .3V — CC3P3 DP TXRX P11 lg% lg% lg% lg%
X5R CERM CERM CERM CERM CERM M15 VCC1PO PE Ve e .3V 2 6.3V 2 .3V 2 6.3V 2
603 402 402 402 402 402 — U ERM CERM ERM CERM
E8 VCC1P0 PE > 402 402 402 402
E10 | yccipo_PE
= E12 | ycc1po PE L
G14 | vcc1po_PE
. R8 |ypp1P0_DP_RX1 vpp3p3pp_prL | P13
E VDD1P0_DP_TXRX
1C3720 [1C3721 [1C37 R12 | ypp1PO_DP_TXRX 0:
1(§JF —_— 1(§JF —_— 1(}]17 ]g —_—
—F L T T 5
CERM CERM CERM M
402 402 402 2
L3730 = L3770
FERR-120-OHM-1.5A FERR-120-OHM-1.5A
1 2 PP1V0Q5 T29 VDD DPPLL R14 | ypp1PO DP PLL VCC3P3_DP TXRXBIAS | P15 PP3V3 T29 DPBIAS 1 2
0402 MIN LINE WIDTH=0.4 mm - = - = MIN LINE WIDTH=0.4 mm 0402
MIN_NECK_WIDTH=0. MIN _NECK_WIDTH=0.
VOLTAGE=T.05V 1 1 VOLTAGE=3.3V
C373
p— go' 2UF G8 |vss vsspp |_T5 p—
2 &adV I8 |vss vssop |_T7 2
402-LF J10 vss VSSDP T9
L J12 fvyss vsspp | _T11 £
= J14 lyss vsspp | _T15 =
L8 |vss vsspp | _T17
L10 fvss vsspp | V17
L12 lyss vsspp |4
L14 fyss vsspp | W6
N8 |vss vsspp | "8
N10 |yss vsspp | W10
N12 |yss vsspp | W12
N14 |vss vsspp | W14
vsspp | Y1
vsspp | _AA2
Bl
PE
B3 Uss vsspp_prr | T13
VSSPE fa) -
B5 | vsseE = vsspg | _F2
B7 |vsseE vsspg | P11
B9 | vsspE O] vsspg | P13
Bll |ysspE vsspg | _F15
B13 |ysseE vsseg | _F17
B15 |vsspE vsspe | G618
Bl7 | ysspE vsspE | 620
B19 |vsspE vsspE | _J16
C18 |vsspE vsspg | J18
€20 |ysseE vsspE | _J20
Dl [vsseE vsspg | 116
D3 | vsseE vsspg | 118
D5 |vsseE vsseg | 120
D7 | vsseE vsspg | _N16
D9 |vsseE vsspg | N18
D1l |ysspE vsspg | _N20
D13 |vsspE vsspg | R18
D15 |vsspE vsspE | _R20
D17 |ysspE vsspg | _UL8
E18 |vsspE vsspE | _U20
E20 | ysspE vsspg | W18
F7 |vsseE vsseg | W20

Current numbers from Vendor slide (<REDACTED> power measure l.ppt),

emailed 6/21/2010,

TDP @ 90C.

SYNC MASTER=K90IL MLE

—
SYNC DéTE=02/15/201

T29 Host (2 of 2)

d} Apple Inc.
<)

7051-9058 | D

T 6.0.0

THE_INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:

NOTICE OF PROPRIETARY PROPERTY:

I
I
III

TO MAINTAIN THIS DOCUMENT IN CONFIDENCE
NOT TO REPRODUCE OR COPY IT
NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
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Page Notes

Power aliases required by this page:

- =PPVIN_SW_T29BST (8-13V Boost Input)
- =PP18V_T29_REG (18V Boost Output)
- =PP3V3_T29_P3V3T29FET (3.3V FET Input)

- =PP3V3_T29_FET (3.3V FET Output)
PP3V3_S0_T29PWRCTL

- =PP1V05_T29_P1VO5T29FET
- =PP1V05_T29_FET

(1.05V FET Input)
(1.05V FET Output)

Signal aliases required by this page:
- =T29_CLKREQ L
- =T29_RESET_ L

BOM options provided by this page:
T29BST:Y - Stuffs 18V boost circuitry.

& CLKREQ# Isolation

=PP3V3_T29 RTR

Supervisor
, _=PP _T29PWRCTL
C38001:
0.1UF ——
Platform (PCIe) Reset N T
 mD—=T29_RESET_L 305
R3803*
10K
5
1/16W

MF-LF

Open-Drain GPIO 402,

~| CRITICAL |['IR3807
VDD 1%00K
Uu3800 pras
SLG4AP016V 402

PP1V0O5_T29 ,

TDFN

T29_RESET_L

733 34

1 g>—IBT_SW_RESET L

2 I TBT_PWR_EN

DLY = 60 ms +/-

——

=T29 CLKREQ L

oD =
20%

1 @um—TBT_CLKREQ_L

Pull-up provided by SB page.

3.3V T29 Switch

am -

T29 CLKRES; ISOL_L
_BASE=TRU]

U3810
, =PP3V3_S0_P3V3T29FET TPS<:252P924 =PP3V3_ T29_ FET i
A2 Al Max Current = 2A (85C)
B2 )VIN VOUT( Bl
CRITICAL U3810
C3810: €2 loy
1UF —— GND Part TPS22924C
10%
gﬁﬁx 2 b3} Type Load Switch
402
R(on) 18.3 mOhm Typ
@ 2.5V 24 mOhm Max
R3816"
1/1gw
MF-LF
402
TBT_PWR_EN_RC :
1.05V T29 Switch
U3815
, _=PP1VO05_S0_P1VOS5T29FET TPSCZSZP920 =PP1V05_T29_ FET ,
A2 Al Max Current = 4A (85C)
B2 Bl
IVIN vou'
c2 ] 1{ c1 Uu3815
C38151 b2 CRITICAL Part TPS22920
1UF —— ON
619% GND Type Load Switch
CERM 2 =
402 a R(on) 8 mOhm Typ
@ 1.05v 11.5 mOhm Max
NO STUFF
C38161! L
1UF —— =
195
CERM
402

2 Max Vgs: 10V

¢ T29BST_ SHDN_ DIV o

T29BST:Y
'R3887
330K
1/20W
ME
2201

GND inside package,
no XW necessary.

T29BST:Y

T29BST:Y
12| 03888
SSM6N37FEAPE
| ‘Sorses
t—
s Y g|s

24 45 a6

SI8409DB:
crrzicar Vos(max): -30v T29 15V Boost Regulator
T29BsT:y VIS( )z CRITICAL
Vgs(th): -1.4V T29BST:Y
5%35?089%]3 Rds(on): 46mOhm @ 4.5V Vgs 13855
., _=PPVIN_SW_T29BST BGA Id(max): 3.7A @ 70C 10UH-4A~68-MOHM
g;nv Input a W T29BST . . LYY Y L2 T29BST_BOOST
foing:s require = @ Ap MINWECE:WIDT 5™ im 29BST:Y | T29BST:Y PCMBO63T-100MS M ggwi' Egﬁﬁ%gégzis“ﬁm
° T29BST:Y T29BST:Y lil 81taggpgg%ysgsc;gégge?eéeée C3180%g 1| C38911 DT=TRUE
1 E T29BST 1
R3487802 1C3880 © T29BST:Y 305 7 JBS _szNgsBs'r'y CRITICAL
53 3 —— 0. 1UF R3891! 538 : T29BST:Y
1/16W 2% — 805 A
ME-LF 2 ¥2x 200K s @lofold|e 5
L okt L ——— AVt
T29BST_PWREN_DIV_L MFIes, = crRITICAL®" K
T29BST:Y <R1>| T29BST:Y PLACE_NEAR=C3897.1:2 mm
R3881' F29BST_EN_QVLO S RS £ Y17 B XW3895
33(%1; LT3957 sns2| 3 T2§§%’I‘:Y N 2
1158 T29BST INTVCC 28 |rnTvee QFN 495K 1
M6, T29BST_YSNS_RC? T29BST VENS
1 1%
30
T29BST PWREN L T29BST VC ve S EAY.
Q3805 wel [ 19 xe S R3895
SSM3K15AMFVAPE 2. T29BST RT 33 |pe 38 13888 1378 CpP15V T29 REG
T29BST:Y _| K 36 —_— E%ZPF 1/18u e
A4 3 =
H T29BST S8 32 Iss 2 g5y <R?30;2 Tz2oBsT: Y] | T29mstT:v] Vout 18.3v
i a1 T29BST FBX 1C3895 1C3897 | Max Current = 0.8A
1 FB s 7ur” | 4. 7UF
. 34 . -1 10% -1 1 =
v my—IBI_A_HV_EN | 1T29BST.Y T29pgT sy T29BST: Yl T29BST:Y SYNC NO STUF T291':xs'1'.y1 3 ig‘é-cmm 3 ig‘é-cmm Freq 300KHz
4 1;{;582%2 1C3893 R£51894 1C3894 1C3889 R:1‘$589816< 1206 1206
15 —— 9,0033UF 1 —— 9y,33UF ,SGND e —— 100PF 9% T29BST:Y | |T29BST:Y T29BST:Y
ie1ew 2 380 YAl 2 Eadw e R T 2 3y Tally 3896 1 38981 [1C3899
X7R-CERM CERM X5R CERM
2402 0402 4025 TN il Bl st Al Bl 0402 <Rf:)0;2 4.71111;; e 4.71U§ — 9.%001UF
<R2> - —_—
_GND_T29BST_SGND crrechll 2 crrechll 2 2 308 conm
UVLO(falling) = 1.22 * (Rl + R2) / R2 MIN NECK WIDTH=0.35 mn 1206 1206 0402
UVLO(rising) = UVLO(falling) + (2uA * R1)
UVLO = 4.55V (falling), 4.95 (rising) SGND shorted to Vout = 1.6V * (1 + Ra / Rb) J__

SYNC MASTER=K90IL MLE

—
SYNC DéTE=02/15/201

T29 Power Support

d} Apple Inc.
<)
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BCM57765 ENET SR pins are internal 1.2V switching regulator. See note for SR_DISABLE below.
If disabled: Okay to float VDD, VDDP & LX pin. VFB must always connect to =PP1V2_S3_ENET PHY.
If enabled: VDD/VDDP connect to =PP3V3_S3_ENET_PHY (add bypassing), LX connects to inductor.

Special Star routing needed on these pins. Decoupling on Pg 37. _PPlv2 ENET PHY .

??2?mA (1000base-T, Caesar V)

71 36 20 7_=PP3V3 ENET PHY

281mA (1000base-T max power, Caesar IV) VDD for Card Reader I/O

=PP3V3R1V8 ENET LR OUT

CRITICAL ENET_SR_LX 71
13900 Internal 1.2V Switching Regulator pins.
ENET_SR_VFB CRITICAL
FERR-600-OHM-0.5A — L3920
1 m 2 PP3V3_ S3 ENET PHY XTALVDDH FERR-600-OHM-0.5A
su
PP1V2_ ENET_PHY AVDDL 1 2
€3900 WIN LINE WIDTA-0.4 mm q
0.1UF MIN NECK WIDTH=0.2 mm M
108 VOLTAGE-T.2V
16v
X7R-CERM 2 Cc3921 ! 1 C3920
CRITICAL o402 0.1UF —— —— 4.7UF

L3905 =

104 164
o %
FERR-600-OHM-0. 52 x7R-ceRy ® ® gncem CiI3T91§A5L
1 m 2 PP3V3 S3 ENET PHY BIASVDDH FERR-600-OHM-0.5A
o ==

MIN _LINE WIDTH=!

N NECR iDmoo S YT
VOLTAGE=3.3V 1.C3905 PP1V2_ENET_ PHY PCIEPLL L

MIN_LINE WIDTH=0.4 mm

0.1UF MIN NECK WIDTH=0.2 mm su
10% VOLTAGE=1.2V
16v
2 x7R-cERM C3926 * 1 C3925
CRITICAL o402 0.1UF ——  —— 4.7UF
0% 108
L3910 = 16w ao3v
- - - - X7R-CERM 2 2 XSR-CERM CRITICAL
FERR-600-OHM-0.5A 0402 603 13930
1 Y | 2 PP3V3 S3 ENET PHY AVDDH FERR-600-OHM-0.5A
& mm =
M =
NECK . PP1V2_ENET PHY GPHYPLL 1 Y 2
VOLTAGE=3 .3V R3910" MIN LINE WIDTH=0.4 mm r
4.7K MIN_NECK_WIDTH=0.2 mm sM
° 5% VOLTAGE=1.2V
Lew C3931 ¢ 1 C3930
02, o2 o402 0.1UF —— —— 4.7UF
108 108
16v , 6.3V
X7R-CERM X5R-CERM
= 0402 603
R3940" 'R3941 C3915* 1 C3916
1.7K 4.7k 4.7UF 0.1UF CRITICAL
5% 5% 6% 1% 912 5 5] ~[R[%8 I 4 3l 2 a4 al &8 B & C3936 * 1 C3935 LR_OUT/GPIOl is used as a 3.3V/1.8V internal LDO out for
/16w /16w XSR-CERM 2 2 x7R-cERM 0.1UF —— —— 10UF i
= - T a EREG) . the card reader on-chip I/0.
, _=PP3V3_S0_ENETPHY s pree 603 0402 AVDDHA & vobo 8 & A B s F 8 vobe i % L
2 2 a a > A (I a a 2 P Connect only to U3900 pin 20.
g 8 8 &7 2 8 X7R-CERM X5R
1 Q é M | (201 > A 0402 805
R3942 L -] woa @ 5 & —  =PP3V3RIV8 ENET LR OUT ,,
C3950 1K = mox a | —
0.1UF ss  Current o B
o PCIE_ENET D2R_N |2 4y Limiting 5 8 -
, 402 Resistor [
108 U3900 PP3V3R1V8_ENET LR_OUT_REG
ol CU3?3F1 ENET_VMAIN_PRSNT ¢ [VMAIN_PRSNT (1ep) BCM57765B0 TRDO_P| %0 gy ENET MDI P<0> oD e PO
0402 . OFN-8x8 41 g o ENET MDI_N<0> MIn_LINe_wzom
o1 16 (OUT}—BCIE ENET D2R P R TRDO_N - D 7 % _ MIN NECK WIDT
| 81 PCIE ENET D2R C N P 27 |PCIE_TXD_N TRD1 P| 44 g ENET MDI P<1> 37 82 VOLTAGE=1.8YV
- _TXD_) _ - &
s1| PCIE ENET D2R C P Pl 28 |pcTE TXD P TRD1 N| %3 gy ENET MDI N<1> 37 82
- - R oroe ol s O oneT wpI pezs <D 1C3970 [ C3971 1 C3972
C3955 0402 s1| PCIE ENET R2D P - 33 |IPCIE_RXD_P — G D 7 % 4.7UF —— 0.1UF —— 0.1UF
0.1UF g - — TRD2 N| 47 g ENET MDI_ N<2> 37 82 10% —T— 10% —T— 10%
e | s1 | PCIE ENET R2D N - 34 |IPCIE_RXD_N ol 50 o o <D 2 Gilceru 2 yoR_cern [ a—
o 16 (IT)—BCIE_ENET _R2D C_ P I} - TRD3_P ENET MDI P<3> D 37 %2 603 0402 0402
o o 16 I PCIE CLK100M ENET P - 31 lPCIE_REFCLK_P TRD3_N| %9 gy ENET MDI N<3> D 7
16 C3956 30
x7m-Cer 0.1UF R SE—— - P RERCLEN GPIO_0/CR_ACT LED*| S
1 16 [T PCIE ENET R2D C N I e2 30 (I ENET RESET L ey 1 {PERST*  (1pD) ) — — T —XNC
1T i o GPIO_1/LR_OUT| & -
R3943 o 16 (UM} ENET CLKREQ L - 12CLKREQ* (op) GPIO_2/MEDIA_SENSE| ¢ - ENET_MEDIA SENSE oo 2
0 X7R-CERM NOTE: "IPx" == Programmable pull-up/down
=ENET WAKE L 1 2 0402 ENET WAKE R L 3 IWAKE*
24 (QUT)—=ENET WA AN = (o) (1px) SD_DETECT|gl O SDCONN_DETECT L am e
(see note) » sp_pETECT Can on ; - -
1/16W )_I can only be used active low due to errata.
= ENET_LOW_PWR 4 |10 26 SDCONN_CMD
WAKE# nrir 50 20 [IN) W_PWR (1PD) (1PU) CR_CMD| - I 2o oz
CR_CLK| 21 g SDCONN_CLK
Must isolate from PCIe WAKE# if PHY BCM57765_ SMB_CLK 6 |sMB_CLK — - oD o 62
is powered-down in S3/S5. Standard BCM57765_ SMB_DATA ©up— 0 |SMB_DATA (1PD) CR_DATAO| 25 gy SDCONN_DATA<0> D w0 o
G — — b g
N-channel FET isolation suggested. CR_DATAL| 2% iy SDCO DATA<1>
° 99 s _BCM57765_SCLK 66 |SCLK SPD1000LED* - = - CED > =
If PHY is always powered then alias — CR_DATA2| 23 gy SDCONN_DATA<2> CED » =
36 _BCM57765_MISO - 64 |ST/EEDATA ~ - hibd
=ENET_WAKE_L to PCIE_WAKE_L. g 5 CR_DATA3| 22 gy SDCONN_DATA<3> D » =
— — — — 3 _BCM57765_MOST 65 |SO LINKLED* g - -
-~ o < CR_DATA4| 52 gy SDCONN_DATA<4> D o+
56 _BCM57765 CS L Sup—530JCS*/EECLK . bid
~ CR_DATAS| 53 gy SDCONN_DATA<5> oD =
5 — G-
TP_BCM57765_ SPD100LED L - 2 [SPD100LED*/SERIAL_DO (op) B CR_DATAG6| 5% gy SDCONN_DATA<6> D 0 =
= — o — i
TP_BCM57765_TRAFFICLED L - 67 |ITRAFFICLED*/SERIAL_DI  (op) CR_DATAT7| 55 iy SDCONN_DATA<7> D » =
- — -
59 .
51 24 [IE)—SYSCLK CLK25M ENET [Ty P s MS_INS* IP CE L MS INS I No MS (Memory Stick) Insert feature needed.
gl 15 |xraro % |CR_LED*/CR_BUS_PWR| 60 - ENET_CR_PWREN oD Control signal to light LED or control SD bus power.
NC % - CR_WP*[ 57 gy SDCONN_WP. am
BCM57765_ RDAC - 38 |RDAC SR_DISABLE| 68 o BDM57765_SR_DISABLE R3980 1K ]/\/v\/Z
I THRM_PAD - il ST 1/iew  wF-Lr 402
— 1 1 2
PHY Non-Volatile Memory R3965 H
. . 1.24K =
ROM contains MAC address, PCIe config 1w BCM57765 supports both active-levels for WP.
info as well as code for Bonjour proxy. MP-LF = SR_DISABLE must be pulled down to use
Required for proper PHY operation 240 internal SR. IPD has a race condition.
(Required ROM size TBD)
71 36 24 7 _=PP3V3 ENET PHY L
hd 1 C3990
vce —— 0.1UF
— 10%
U3990 2 Xon-cory
AT45DB011D 0402
sorc-ss1
36 _BCM57765_SCLK - 2 |sck SI| 1 g BCM57765_ MOST 36
- OMIT o=
YNC MASTE. 1 MLB YNC DATE= 1 2011
36 _BCM57765 CS L > i des* hmmrs (SRS S SENG Q042220
sol_8 - o BCM57765 MISO
> gwex - * ETHERNET PHY (CAESAR IV)
NOSTUFF
1 1
——QRESET* R3990 R3997 051-9058
GND 4.7k 4.7k Apple Inc.
S 5% 5%
1/16W /16w ®
MP-LF MF_LF
402 402
: NOTICE OF PROPRIETARY PROPERTY:
NOTE: Pull-down on SO plus internal pull-ups on
s N THE INFORMATION CONTAINED HEREIN IS THE
other 3 SPI pins configures ENET for the PROPRIETARY PROPERTY OF APPLE INC.
N : THE POSESSOR AGREES TO THE FOLLOWING:
Atmel AT45DB011D (1Mbit) ROM. If a different I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 39 OF 109
ROM is used then the straps must change. II NOT TO REPRODUCE OR COPY IT
NOTE: ENETM requires SI pull-down instead of SO. III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
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Page Notes

Power aliases required by this page:
(NONE)

Signal aliases required by this page:
(NONE)

BOM options provided by this page:

(NONE)

Place one of 0.luf cap close to each

ENETCQNN_CTAP

centertap pin of transformer

1C4000 [(1C4002 |1C4004 |1C4006
0;,lUF ——=0.1UF ——0.1UF 04, 1UF
S 18% S 18% S 18% S 18¢
X5R-CERM X5R-CERM X5R-CERM X5R-CERM
0201 0201 0201 0201
OMIT_TABLE =
CRITICAL
T4000
v sqgry—ENET_MDI_P<0> 1 sM 12, ENETCONN_P<0>
. ENET_MDI_N<0> 2 11 ENETCONN_N<0>
e Jﬂ ~IT, “VE5%0
J
3 e T 10 ENET_CTAPOQ RJ25-M97—3
F-RT-TH
TLA-6T213HF 5
4 9 ENET_CTAP1 .:)“’
52 3BT ENET_MDI_P<1> ] Lﬁ% 8 s ENETCONN_ P<1> | i o
o)
v sqgry—ENET_MDI_N<1> 6 7 s ENETCONN_N<1> s
<— RX 0
OMIE TR o
o)
T4001 Lo
o2 20ggry—ENET_MDI_P<3> 1 sM 12, ENETCONN_P<3> | 1o
o2 5@y ENET_MDI_N<3> 2 b 11, ENETCONN_N<3> | y u
~~A MQ
3 10 ENET_CTAP2
X —>
TLA-6T213HF 514-0636
4 9 ENET_CTAP3
52 36 (BTY ENET MDI_N<2> ] L@ 8 ss ENETCONN_N<2p
v sqgry—ENET_MDI_P<2> 6 7 s ENETCONN_P<2p

<— RX

Transformers should be
mirrored on opposite
sides of the board

R4000'| R4001" 'R4002 |['R4003
75‘2 75‘2 Z%‘? Z%? CRITICAL
1/16W 1/16W 1/16W 1/16W
MF-LF MF-LF ME-LF ME-LF Cc4008
402, 402, 5402 5402 1000PF
ENET BOB_SMITH_CAP 1112
MIN LINE WIDTH=0.6 mm Il
MIN-NECK WIDTH=0.25 mm 10%
2KV
CERM
1206

PART NUMBER

QTY

DESCRIPTION

REFERENCE DES

CRITICAL

BOM OPTION

15750084

FMR, ISO, HALF-PORT, 1000T, 12P, SMD, HF T4000,T4001

CRITICAL

SYNC DATE=02/15/2011

Isch MASTER=K90I MLB

Ethernet Connector

Cf} Apple Inc.
<)
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=PP3V3_FW_FWPHY 7 38 39 40
7 mA I/0 _ 138 mA
C4120 ! c4121 * 1
1UF —— 1UF ——
108 —— Jos
6.3V
cERM 2 cErM 2 2
402 402
A L4130
= 120-OHM-0.3A-EMI
114 mA FireWire PHY PP3V3 FW FWPHY VDDA LYY Y )z
0402-LF
L4110 L4135
=PP1V0_FW_FWPHY 120-OHM-0 . 3A-EMI 120-OHM-0.3A-EMI
397 =
m 25 mA PCIe SerDes 17 mA PCIe SerDes m
135 mA 1 2 PP1VQ0_ FW FWPHY AVDD e o PP3V3 FW FVZPAHY VP25 1 2
HIN LINE WIDTH=0.4 M HIN LINE WIDTH=0.4 M
0402-LF MIN NECK WIDTH=0.2 MM 2 MM 0402-LF
VOLTAGE=1 .0V N 1
2
110 mA Digital Core 0 mA VReg PWR
1C4100 1C4101 1C4102 1C4103 1C4104 1.C4105 1.C4106 Cc4141 * 1.C4140
—— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF 0.1UF 1UF
-1 T T T T 10
83, 83, 83, T, T T i
2 CcerM 2 CcerM 2 cprM CERM CERM CERM CERM CERM
402 402 402 402 402 402 402 402
PLACEMENT NOTE=Place C4170 close to U1400
PLACEMENT NOTE=Place C4171 close to U1400
afa 3 B S a B B al S oal of o wl 3| el a B Cc4170 1 2 PCIE FW _R2D _C N
[ & & of 8| &| 8| &| ¥ 5| =) 2| 2| ©|°| = 5| A5 A% <|8&|8 & 5|5 53 2 I <] e o
0.10F | [ 100 16v x7m-ceny 0a02
VDD1 ~—— VDD33 —— “—VDDH— VP~ VP25 VREG_PWR C4171 K PCIE FW R2D C P am e o
513 |arBUSB OMIT PCIE RXDON| N8 g & PCIE FW _R2D N 0.10F | [ 100 16v x7mcemm 0402
NC X¥—— CRITICAL _ bl
NC %21 |aTBUSH 04100 PCIE RXDOP| M7 g o1 PCIE FW R2D P
NG A1 [aTBUSN PCTE TXDON| ¥ _a o1 PCIE FW D2R C_N C4175 .1 ||= PCIE FW _D2R N BID ¢ =
% _ -
) FW643E PCIE TXDOP| N6 -l PCIE_FW _D2R C P 0.10F | [ 10v  16v x7mcemm 0402
= F1 —
w0 FW_PHY DSO - DSO (IPD) NT-2 o | _c4176 .| PCIE FW _D2R P 16 a1
= 2 oD
0 CIy—=EW _PHY DS1 =p—=2 DS1 (IPD) NT-3 REFCLEN| ™ PCIE CLK100M FW_N oo 0.10F || 108 16v x7r-ceny 0402
=FW_PHY DS2 E13 — PLACEMENT NOTE=Place C4175 close to U4100
o D S - PS2 (IPD) NT-4 PCL EXPRESS PHY REFCLKP| M10 PCIE CLK100M FW_P 50 P ACEMENT NOTE-Flace C4178 close to bales
82 40 FW_PO_TPA B8 |TPAON
A8
02 0Ty FW PO TPA P ey A ITPAOP NT-21 (IPU)TCK| M4 TP_FW643 TCK 6
Bs
02 0BTy FW BL TPAN ey °° [TPAIN NT-20 (IPU)TDI| M2 - TP_FW643 TDI o PPIV3 FW FWPHY
as o= =
2 i0(ETy—FW BL TPA R gy 5 [TPAIP TEST CONTROLLER (1PU)TDO| ML e TP FW643 TDO 738 39 40
B3 -
40 @)W B2 TPA N = TPA2N NT-18 (IPU)TMS| 3 ¢ TP_FW643_TMS .
FW_P2_TPA P 23 ITPA2P 1394 PHY FW643_LDO
0BT EW P2 TPAP ey M =
52 10 ETy—EW BO_TPB N 22 _[TPBON NT-19 (IPU)TRST* [Nl - FW643 TRST L R4165" 'R4166
82 40 FW_PO_TPB_P 29 |rpBOP 10% 10x
W_P1_TPB B6 1/16W /160
o2 10 ETy—F N = : TPB1N (op) MF-LF MP-LF
A s02 402
oz Ez E; ;: S - i NT-10 (IPD) \WAKE*DU_‘%@s 2 2 2
TPB2
40 _=PPVP_FW_PHY CPS e N FIXME!1! - TYPO IN SYMBOL REGCTL REGCLT| D13 o FW643 REGCTL
10 (ETy—FW_P2_TPB_P g2 [TPB2P e o 4
POWER MANAGEMENT VAUX_DETECT @ FW643 VAUX DETECT
R4160° a0 EW_PO_TPBIA 27 _ITPBIASO NT-12 (IPD) VAUX_DISABLE| D2 - TP_FW643_VAUX_ENABLE
200K 40 39 FW_P1 _TPBIAS C3 ITPBIAS1 NT-13. (OD) CLKREQN| ©2 - =FW_CLKREQ L oD 0 'R4164 NOTE: FW_PME_L and FW_CLKREQ L are
Lrew 10 ETyEW_P2_TPBIAS @2 |[TPBIAS2 i?K isolated for systems that use
MELSS 116w 1394B physical plug detect.
2 FW643 RO 511 [ro e
2
P B10 WITH PLUG DETECT:
FW643_TPCPS - TPCPS NT-16 (IPD) SCIFCLK| G2 TP_FW643_ SCIFCLK
- Gate CLKREQ# based on PHY power
scIF NT-14 (IPD) SCIFDAIN| Gl TP_FW643_ SCIFDAIN . NC) PME#
K1 _ P — - r
Cc4150 TP_FW643_ NAND_TREE INAND_TREE NT-OUT NT-17 serrDOUT| P FW643 SCIFDOUT (o
22PF R4150 FW643 REXT L8 _[REXT F2 » 4
| 2 FW CLK24P576M XO 412 FW CLK24P576M XO R s NOTE: NT-xx notes show NT-15 (IPD) SCIFMC @@= TP FW643 SCIFNMC WITHOUT PLUG DETECT:
1 N 1 s
I o L xo NAND tree order. - Alias both signals to drop = prefix
5 CRITICAL A FW_CLK24P576M_XI 13 XT NT-9
0 )
Corm - Y4150 Yeos TP_FW643_SE - 13 [SE (IPD)
0402 NC 24 6MHZ 1 1 - SERIAL EEPROM NT-7 SCL|L N2 o FW643 SCL
57 R4161 R4170 ¢ _TP_FW643 SM - V13 [sM (IPD) =
ca151 NC SHo3. 282 5Hn 2.94K 191 - CONTROLLER NT-6 SDA| s P FWEA3 SDA s
o 1% 1% TP_FW643 MODE A J2 IMODE_A (IPD) NT-1
ki e i TP rwea3 cr Il (CE (IPD)
I : 02, 5 402 . TP FW643 FW620 L P12 FW620% (IPU) MISCELLANEOUS
3 TP_FW643 JASI EN - 0L |JASI_EN (IPD) NT-11
CERM TP_FW643 AVREG a10_|avREG CHIP RESET NT-5 PERST*|N4 FW_RESET L 2
0402 e e ———— —
¢ _TP_FW643 VBUF H13 [VBUF
FW643 PU RST L - FLQFW_RESET* (IPU) NT-8 'R4163
10K
. ¢ _TP_FW64 R1 TL J12 I0OCR_CTL_V10 53 6
— - 1/160
Ral62 14162 NCX—213 ocR_cTL_v12 (Reserved) et
—4 2
s 9;330F vss VREG_VSS
6.3V
MF-LF 2 T=T =l al el =l al al = el =l =<l =l el o] =l =l =1 ] =l =l =] =] =l = =] <] =1 =] =] =] =] <] = S
-X5R 2 3 2 3 2 3 S
0, cERu-x ] Y I Rt et e e ettt B ] =t 1] et et ] ] ] et e 3 £

SYNC DATE=02/15/2011

FireWire LLC/PHY (FW643E)

051-9058 | D

Apple Inc.
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9 FireWire Port Power Switch
Power aliases required by this page:
=PPBUS_S5 prmzsw i*,w P FETqI CRITICAL
_ = U57 2 t v Onput)) Q4260 CRITICAL CRITICAL
- =PPBUS_FW_FET FW VP FET Output
- =PP3V3_FW_P3V3FWFET (3.3V FET Input) FDCE;SPfG F4260 D4260
- Fw_ 1.1A-24V sm PBUS_FW_FET B
- =PP3V3_EFW _FET (3.3V FET Output) s PPBUS_FW_FWPWRSW_F. ! 2 ___PPBUS_FW_FWPWRSW_D A
- =PP3V3_FW_FWPHY (PHY 3.3V Power) 7 _=PPB FWPWRSW 04262 provides for fast-off of 04260 in SO (Late-VG detection) ) HIN LINE WIDTH=0.5 mm HIN LINE WIDTH=0.5 mm
MIN NECK WIDTH=0.25 mm MIN NECK WIDTH=0.25 mm
- =PP3V3_S0_FWLATEVG 4 N VOLTAGE=12. 6V MINTSMDC110H24  VOLTAGE=12.6V CRS08-1.5A-30V
- =PP3V3_S0_FWPWRCTL J.j. !
- =PP1V05_S0_FWPWRCTL (5KPD Bias Rail) R4262° 'R4260 C4260 1 —
- =PP1V05_FW_P1VOFWFET (1.0V FET Input) 10K 300K 0.1UF ——
5% 5% - —
- =PP1VO_FW_FET R (1.0V FET Output) 1/16w . 1/16w 3% 3
- - = MF-LF MF-LF %o 2
- =PP1VO_FW_FWPHY (PHY 1.0V) o0z, , 402 xR
i i i i . FWPORT FASTOFF_L DIV 5 S\ sot-¥Es) FWPORT PWREN L DIV
Signal aliases required by this page: I|_1 BSS8402DW
- =FW_CLKREQ_L G IS 04262
- =FW_PME_L R4263" I
- - - 10 D
BOM options provided by this page: 5
/.
(moxz) e :
102
2
FWPORT_FASTOFF_L
'R4261 . .
. 470K Supervisor & CLKREQ# Isolation
st
/16
4 D e
w0 7 _=PP3V3_SO_FWLATEVG A 04262 2402 , _=PP3V3_S0_FWPWRCTL
2\ G BSS8402DW FWPORT PWREN_L
H sor-363
s (SYM-VER1) Q4 2 6 1
~| CRITICAL :
'23 NO STUFF R4290
SSM3K15AMFVAPE 2261 ¢ UE ) 100K
¢ 25V 5%
VESM |_ O.IUDF — fg‘; 2 U4290 ;éii?
108 —— =
v, “ FU_RESET_L SLG4AP016V 5 902
% P ToEN =PP1V0_FW_FWPHY .
1[e s 402
2 2R4283 SENSE
40 [F)—EWRORT_PWR EN 10K
Diew
ue-LE
402
4 FW_RESET L
FW_RESET R L MR o >
DLY = 60 ms +/- 20%
FW_PWR_EN & EN =FW_CLKREQ L
FW_CLKREQ_L s louT < ¢
(o0) IN| 7 FW_CLKREQ PHY L
MAKE_BASE-TRUE
Pull-up provided by another page. GND. THRM =
, _=PP1V05_S0_FWPWRCTL
FireWire Port 5K Pull-Down Detect =
1
R427115( All FireWire devices require 5K pull-down on TPB pair.
o Host can detect as load on TPBIAS signal.
1/16w
MP-LF Current source only active when FW_PWR_EN is low.
o0z, .
FW_PWR_EN L 3.3V FW Switch
U4201
6 ]R4270 R4271] ; _=PP3V3 FW P3V3FWFET TPS22924 =PP3V3 FW FET 7
> CZIZTICAL 330K 56K FW_5KPD_DET L a2 cse a1 EDP = 0.14A (85C)
04275 % o " PR easmsRoR v Jvmn vour([u
= DMB53DOUV MF-LF MF-LF
b sor-563 , 402 02, 3 CRITICAL CRITICAL
5 21 [y EW_PWR_EN 2 |G Q4275 C4201 * c2 Jon U4201 & U4202
1 FW_S5KPD_DET RC 1UF —— GND
DMB53DOUV 108
sor-563 o 3 Part TPS22924C
CRITICAL 3 s CRITICAL Cc4270 oy a itch
2 92279 Q p Q4270 0.8 Type Load Switc
BC847CDXVETXG s FWDET_MIRROR 2 BCB47CDXVETG 1o
1 soTs63 é_/y %& sors63 X7R-CERM R(on) 18 mOhm Typ
4 1 50 mOhm Max
= FW_P1l_TPBIAS R . Max Output: 2A
= 1.0V FW Switch
R4272 U4202
1K , _=PP1V05_FW_P1VOFWFET TPS22924 PP1V05_FW FET
53 cse WIN LINE WIDTA=0.4 mm
1/16W 22 A1 B WIDTH=0.2 mm
: VOLTAGE=1.05V
e o2 | JVIN  vout(| s
PLACE_NEAR=C4360.1:2 mm CRITICAL LSI FireWire PHY requires 1.0V.
C4202 €2 lon ! To avoid an extra power supply,
40 % [Ty—EW_P1_TPBIAS Lur —— eND R4202 . ra P SUpp-y
ur 0-549 1.05V is used with a series R
53, 3 e to reduce voltage.
. . o5 e
FireWire PHY WAKE# Support s i —
=PP1V0_FW_FET R B
When PHY is powered, FW_5KPD_DET_L acts as legacy PME# signal.
40 30 7 _=PP3V3 FW FWPHY Dual-purpose output:
9 1) 5K Pull-down Detect when FW_PWR_EN is low.
) N ” 2) FW643 WAKE# (PME#) when PHY is powered.
R4277 R4276
10K 100K d_FW PME L 510
E D
1/16W 1/16W Pull-up provided on another page.
MP-LF ME-LF
02, , 402 3 CRITICAL
Q4276
DMB53DOUV
NO STUFF sor-563
6 C4276 * 4
0.1UF SYNC DATE=06/23/2011]
D 108
Tev . .
- xom-cay 2 FireWire Port & PHY Power
_ e |t |
5 5 (I)—=EW _BME L — o FW643 WAKE L 2
= = 1
NAKE_BASE=TRUE = CRITTCAL 1 Apple Inc.
04276 ®
DMB53DOUV
s soT-563 NOTICE OF PROPRIETARY PROPERTY:
1 THE INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE I .
THE POSESSOR AGREES TO THE FOLLOWING:
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TEXT NOTE FOR 3.3V RAIL CURRENT CHANGED TO EDP NUMBER. IV ALL RIGHTS RESERVED 39 OF 86
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Page Notes

Power aliases required by this page:
- =PPVP_FW_PORT1

- =PPVP_FW_PHY_CPS_FET
- =PPVP_FW_PHY_CPS

- =PP3V3_FW_FWPHY

- =PP3V3_S0_FWLATEVG

(From Port)
(To PHY)

Signal aliases required by this page:
- =FW_PHY_DS0

- =FW_PHY_DS1

- =FW_PHY_DS2

NOTE: This page is expected to contain
the necessary aliases to map the
FireWire TPA/TPB pairs to their
appropriate connectors and/or to
properly terminate unused signals.

BOM options provided by this page:
(NONE)

1394b implementation based on Apple

FireWire Design Guide (FWDG 0.6, 5/14/03)

59 50 [Iy—EW Pl TPBIAS

7

FET blocks current to TPCPS until VDD33 is powered.

=PPVP_FW_PHY CPS FET

FW643 TPCPS Leakage Protection

FW643 has internal leakage path from TPCPS pin to VDD33.

From Port

40 39 38 7

Termination

Place close to FireWire PHY

, 6:3

C4360

0.33UF
108

.3V
CERM-XSR
402

56.2
1%

S
SIGNAL_MODEL=EMPTY

'R4360

IGNAL_MODEL=EMPTY

=PP3V3 FW FWPHY

-YESY)
BSS8402DW
Q4300

£

PPVP_FW_CPS

CPS_EN I DIV

MIN_LINE WIDTH=0.4 mm
MIN_NECK_WIDTH=0.2 mm
VOLTAGE=12. 6V
MAKE_BASE=TRUE

=PPVP_FW_PHY CPS

38

To

Q4300
BSS8402DW

sor-363
(SYM-VER1)

R4312°

(FW_PORT1_TPA_P)

FW643

Unused FireWire Ports

Disabled per LSI instructions
(All unused port signals TP/NC)

18 FW_PO_TPBIAS NC_FW0_TPBIAS
D= neerer NO_TEST-TRUE

18 FW_PO_TPA P — NC_FWO_TPAP s
D Ny NO_TEST-TRUE

18 FW_PO_TPA N — NC_FWO_TPAN

D Ny NO_TEST-TRUE

18 FW_PO_TPB_P — NC_FWO_TPBP s
D Ny NO_TEST-TRUE

FW_PO_TPB_N — NC_FWO_TPBN

38 s
<D = axs sasETTRUE To_rEsT-AROE

18 FW_P2_TPBIAS — NC_FW2_TPBIAS s
D= e NO_TEST-TRUE

18 FW_P2_TPA P NC_FW2_TPAP 6
D Ny NO_TEST-TRUE

18 FW_P2_TPA N — NC_FW2_TPAN s
D Ny NO_TEST-TRUE

18 FW_P2_TPB P — NC_FW2_TPBP 6
D Ny NO_TEST-TRUE

18 FW_P2_TPB N — NC_FW2_TPBN s
D Ny NO_TEST-TRUE

Cable Power

; _=PPVP_FW_PORT1

(FW_PORT1_TPA_N)

62 38 FW_P1_TPA_P — FW_PORT1_TPA_P
Lecing = MARe_BASETRUE
52 38 FW_P1_TPA_N — FW_PORT1_TPA_N
Lecing = MARe_BASETRUE
62 38 FW_P1_TPB_P — FW_PORT1_TPB_P.
Lecing " MARe_BASETRUE
o2 30 (@) FW_BL TPB N — FW_PORT1 TPB N
STGNAL MODEL-EMPTY | ——  MAKE BASE-TRUE
STGNAL NODEL-ENPTY
1 1
R4362 R4363
56.2 56.2
o fh
116w 116w
s e
, 402 w05,
FW_PORT1_TPB_C
1
L c4364 R4364
—— 220pF 4-99K
T 5, 118
2 CO0G-CERM MF-LF
0402 402 2

CANNOT SYNC THIS PAGE FROM T27,

TPA AND TPB FOR U4350 IS SWAPPED

"Snapback"

39 7

"Late VG"

=PP3V3 S0 _FWLATEVG

PLACE_NEAR=U4350.1:2 mm

TP_FWLATEVG_VCLMP

Protection

C4350 *

vce
U4350
TPD4S1394
LLe
CLMP

59 (OUT}—EHRORT_PWR_EN o

[FWPWR_EN

R4350°
100K
)
116w
e
102,

(FW_PORT1_TPB_P)

CRITICAL

GND

CRITICAL

L4310

FERR-250-0HM Note:

2 PPVP_FW_PORT1 F

FireWire PHY Config Straps

Configures PHY for:
Bilingual (1394B)

- Port "1"

40 39 38 7 _=PP3V3 FW_FWPHY

Trace PPVP_FW_PORT1 must handle up to 5A

" MIN_LINE WIDTH=0.5 mm
S| MIN_NECK_WIDTH=0.25 mm
VOLTAGE=33V

(FW_PORT1_TPB N)

PORT 1

BILINGUAL

CRITICAL
J4310
1394B-M97

F-RT-TH
TPB (R)]

1 TPB-

(FW_PORT1_BREF)

TPB+ ~ VP

(PINS 5/6 AND 7/8 ARE

SWAPPED FOR BETTER ROUTING)

(FW_PORT1_TPB N)

(FW_PORT1_TPB P) o pe
S S
NC ¥—————O0sc/nc| w
(GND) (3 VG
(FW_PORT1_TPA_N) 3 OTPA‘A)VG A
FW_PORT1 AREF 5 Tencr>
(FW_PORT1_TPA_P) o | rear A)TPA(R) Tens
10
PLACE_NEAR=74310.5:2 mm o o
C4319 ¢ T O|cuassts
0.1uF —— [ Gup
b ——
s0v —1 0
X7R 2
603-1
N = 514sS0605
R4319
M AREF needs to be isolated from all
5%
1/16W local grounds per 1394b spec
MP-LF
402 X ; ;
When a bilingual device is connected to a
beta-only device, there is no DC path
between them (to avoid ground offset issue)
BREF should be hard-connected to logic

ground for speed signaling and connection

1

OUTPUT

INPUT

L

FWPHY DSO

=FW_PHY DS0

= oD
HAKE_BASE=TRUE —

FWPHY DS1 — =FW_PHY DS1 8
HAKE_BASE=TRUE — oD
FWPHY DS2 — =FW_PHY_ DS2 8
HAKE_BASE=TRUE — oD

R4381

SYNC DATE=02/15/2011

Apple Inc.
<)
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Q4590 CRITICAL
ODD Power Control DMP2018LEK SATA ODD Connector

DFN2563-6
, =PP5V_S3_0ODD

s PP5V_SW_ODD

[ MIN LINE WIDTH=0.6MM |
T z /|‘,l T a gég;gECK%IDTH 0.4MM
R4596* C45951 r IESNE
100K 0.068%{ - - w . SATA ODD R2D P C4521 1 || 2 owvorommee SATA ODD R2D C P 1o s
v } 0.01UF | [10% 16X/R-CER&02
Note: 3.3V must be S0 if 5V is S3 or S5 to »%u-/*%%g XSR-GERM 2 q45 9
ensure the drive is unpowered in S3/S5. 2 54722-0164 s0 s SATA ODD_R2D_N C4520. 2 _ono_voro-raue SATA_ODD_R2D_C_N 16 80
C4596
R4595 0.01UF FeST-SN . 10% 16W/R-CERMI02
- 2 1
4 opp_pwr_EN _1ssv_1 1 AQ0K: ODD_PWR_SS 1|2 21° °T3
1/0% 1|o|% sT° °Ts ol
= W P
w7 =PP3V3 S0_ODD Q4596 '26 MEE%F X7131;((§V]25:RM 3 g g - o=
SSM6N37FEAPE 10 9 ey
R4597! soT863 | Kh 2[° % by
-
100K — 142 9713 g
6%, G ST oNe ATA ODD D2R C4526 1 || 2 owvorwmmue ATA ODD D2R ] o s
= - _0IUF | [10% 16X7R-CER&02
ODD_PWR_EN L CRITICAL
_ = s16s0616 = s « SATA ODD D2R C P C4525 1 || 2 awwwme  SATA ODD D2R P oD <«
04596 |.0)2 w = _S0_ |1o% T6W7R-CER 02
SSM6N37FEAPE =
soT563 | Kh
[
s SATA OOB Comparator —
4 Notes:
4 SMC_ODD_DETECT °
' @D—ODD_PWR_EN_L ° o Q== OOBD2R was OOB_TEMP, from SSD, to SMC
Note: Indicates disc presence. OOBR2D was TEMP_CTL, from SMC, to SSD

= , _=PP3V3_S0_SMC *

SATA HDD Connector (Gen3) ., _=PP1V5_SO_RDRVR 1C4580 'R4585

0
5%
'R4583 2 <§I§§M e
49.9K 402 402
%’Elsw PLACE_NEAR=U4580.8:2MM 2
MF-LF
14500 2402 s U4580 =
FERR— 70 OHM-4A SSD_OOB1VOREF 3 |_ LMV331 R4586
<PPSV_SO_HDD FLT , =PP5V_S0 HDD S 1 2 _SMC_SSD_OOBD2R_L i
MIN‘NECK‘WIDTH 0:4MM 0603 5%
“ D_OOBD2R R_L!
VOLTAG PLACE NEAR J4501 9:6MM _PP3V3 SO HDD 7 5 P! ss OO - légg‘g
1
- C4501 : C4502 i "ok R4584 |1c4584
e C450 R4538 SATA Redriver T00% c458
13 105 RS Internally PD ~150K 1716w S 18y
. b %IZ‘M ' GERM 55 ow Write:0xB6 Read:0xB7 ,402 GERM
NOSTUFF NOSTUFF PLACE_NEAR=L4500.1:2MM PLACE_NEAR=L4500.2:2MM MECLE
— — — — 2 = =
- - - - ADDR1 ADDO Address (R/W)
PLACE NEAR-34501. 7+ Lo vs
ARt Tom L N 0%96/0%97 - —pp1
- SSD_OOBR2D_L R45371’\/\/\/2 SMC_SSD_OOBR2D_ L | g (Tm) L . 0%98/0%99
453 Ts 1716w MP-LF 402 x b3
R4513?
H L 0xB6/0xB7 4.7
- SSD_OOBD2R_L L4539, SSD_OOBD2R_FTL_L “ 1/1sw
- E‘ERR 2201 H H 0xB8/0xB9 402
2
SYS_LED_ANODE_R R4531, 2 SYS_LED_ANODE .
< T VW e <D
5311
0.001UF
18% w, =PP1V5_S0_RDRVR w, _=PP1V5_S0_RDRVR
X7R-CERM 2
64 1C4514 104519 P T i eI T Tttt s - s
= 0. 0.01UF C4518 & C4517 Placement Note: .
o 5 ! It is critical that these two should be near
IR_RX_OUT oo R4510° gg{’; 79% It itical that th t hould b
4.7K 2 CERM 2 X7R-CERM | to U1800 pin AM1 and AM3 !
. 5% 402 0402 o U pin an . ,
J4501 D2R Passive DeEmphasis npiew PLACE NEAR-U4510. 6521 PLACE_NEAR=U4510.16 244 P,
4 54722-0224 VALUE: 4.5 DB 4022
F-ST-SM NOSTUFF J_—
1 2 R4536; P T— -
10 ol 68.1 VWV —
Pt
5 6
210 O ey 50 s SATA_HDD_D2R_C_P C4536 1|2 awvommn w0 SATA HDD_D2R RC_P C4516 1|2 @ewome . |sapa mpp p2R RDRIN P ss SATA HDD D2R RDROUT P C4518 12 SATA_HDD_D2R_P e u
0 ol8 cmvom| g g 5. 0DF 001] [+/-01er <o 757 0. OTUF | [ov Tewomcemmnos | Tov TewnocEen0z oD
9 10
O O
1[5 o2 amvon] o w0 ¢ SATA_HDD_D2R_C_N C4535 1|2 cewmme w0 SATA HDD_D2R_RC_N C45151 |2 eewom= . |sara Hpp D2R_RDRIN N ss SATA HDD D2R RDROUT N C4517 1|2 SATA_HDD_D2R_N QD 1< 00
N [EN D ET sy i 5. 0DF o201] [+/-0.1er <o 2 0. 0IUF | [Tov tewomcermmoz | Tov TewTR-ceren0z
- - .
- 1516 os R4535; 2 ouo_voroommor ols Gup voTpommuE
1[5 olts 8.7 VWit e
30 Oz Vo —
0 o U4510
R4534, 2 o voro-rmun PS8521A
1 £ 21.2 VV V5720w wr 201 TQFN PLACE_NEAR=U4510.12:5M
5 CR61§‘IO C6A§.7 - 1l |aA_INP GND_VOID GND_VOID A_OuTP| 15 CNP_VOIB=IRUE
s ¢ SATA _HDD_R2D N C4534 1|2 awvormn s SATA HDD R2D RC N C4511 1|2 ovvwoms es| SATA_HDD_R2D_RDROUT N 2 |A INN GND_VOID GND_VOID A OUTN 1% ss SATA HDD R2D RDRIN N C4513 1|2 SATA_HDD_R2D_C N rrqucao
15PF | [ 5% 25v wrocen 0.01U0F | [Tov tewrn-ceronoz = - - - 0.010F | [Tov tewrr-ceronoz
=PPSV_S3 IR ;7 ozor I—‘l B_OUTN GND_VOID GND_VOID B_INN 12
50 s SATA_HDD_R2D_P C4533 1|2 awvormn 5 SATA HDD_R2D RC_P C4510 1|2 owowems . |sara upp R2D_RDROUT P 5 |5 ourp GND VOID GND VoID B Inpl Ll ss saTa mpD R2p RorIN p C45121 112 SATA_HDD_R2D C P s o
R4532 15PF | [ 5% 25v weocen 0. 0TUF | [Tov tewrmcrrmmoz = — — = 0 OTOF | o tewm—cmmames
S0 e SATARDRVR EN 7 |on rexr 20 SATARDRVR_REXT PLACE_NEAR=U4510. 111500
9 R4533; P =
D%Zlg(g 21.2 VVVT%17720w wr 201 o D SATARDRVR_TI2C_ADDRO 8 |B_prEO/I2C_ADDRO A_PRE1/Scr_cty 12 =SATARDRVR I2C SCL am
2402 o D SATARDRVR_ I2C_ADDR1 9 |APREO/I2C_ADDR1 B PRE1/SDA_cTr| 17 =SATARDRVR_I2C_SDA D
<PP5V_S3 IR R
R2D Passive DeEmphasis SATARDRVR_J2C EN_ L 10qr2c_en+ R4512 W 730 SYNC DATE=11/08/2011}
VALUE: 3.0 DB SATARDRVR_TEST 18
TEST D THRM 3.74K SATA/IR/SIL Connectors
—~ PAD % 16W
1 MF-LF
R4511 a2 = 402
0, Ao« 2 Apple Inc.
1716w 33850907 )
L 402 CRITICAL = NOTICE OF PROPRIETARY PROPERTY:
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USB Port Power Switch

USB Port

CRITICAL
CRITICAL
U4600
TPS2561DR L4605
FERR-120-OHM-3A
son
; _=PP5V_S3 USB 2 lIN O ouT1|-2 PP5V_S3 USB A ILIM a 1 | | 2 PP5V_S3 USB A F
- =0.5 mm =0.5 mm
3 fmy 1 ouT2| © MIN NECK WIDTH-0.375 mm 0603 MIN NECK WIDTH-0.375 mm
VOLTAGE=5V C4605 * VOLTAGE=5V
USB_EXTA OC L 1°AFAULT1* ILIM| 7 USB ILIM PP5V_S3 USB_B_ILIM a3 0.01UF
USB_EXTB_OC L SJFAULT2* NECK | 5 20 CRITICAL CRITICAL
VOLTAGE=5V X7R-CERM 2 L4600 J4600
4 g 0402 g
jr N1 so-om-100mA USB-3.0-J30
73 _=USB_PWR EN S _|EN2 THRM = SYH_VER-1 F—-RT-TH
CRITICAL GND PAD ! s0 USB_EXTA MUXED_N 3
C4690 ! 1 4691 1 - 3 RERR caeos L Loveus
_(2:‘21335 35MOHM b 328 50USB_EXTA MUXED F_N 2 Op-
20% e so USB EXTA MUXED P Y Y L= 50USB_EXTA MUXED_F P 3 Op+
: §g§§7§§N§M1 : 4 L oenp
g0 USB3_EXTA RX_F_N ] OSTDA SSRX—
v J_ 50 USB3_EXTA RX F P 6 OSTDA SSRX+
P .
= 5 OGND_DRAIN
. s . - s0o USB3_EXTA TX F N
Current limit per port (R4600): 2.18A min / 2.63A max P — 5 [OsTDa_ssTx-
¢ OSTDA_SSTX+
10
11
12
13
14
SHIELD
15
www.qdzbwx.com GND_VOID-TRUE -
q N CRITICAL 17
L4610 18
800HM-25%-100MA
L2 =
MOj o SMC Debug Mux o 1 USB3_EXTA RX N . 1Y
80 18 USB3_EXTA RX P ! | |
L1l
, _=PP3V42 G3H SMCUSBMUX
MOJO:YES
MOJO: YES 'R4650
C4650 10K
i 5%
0.1UF —— 1/16W
Tov vce MP-LF
cErM 2 5 402
46 45 [T)—SMC DEBUGPRT RX L 02 M+ v+t
4 45 (OUT}—SMC_DEBUGPRT TX L M- yaes0 Y-
PI3USB102ZLE )
5o 10 USB EXTA P N ToFN GND_VOID=TRUE
fene CRITICAL CRITICAL
o0 10(ETy—USB_EXTA_N _
MOJO: YES L4620
a 800HM-25%-100MA
p 8 JOE* seL| 10 SMC_DEBUGPRT EN L am s 0504
SEL=0 Choose SMC GND VO DS TRIE
GND C4620 2
SIGNAL_MODEL=MOJO_MUX Choose USB 0. 108
= B - 50 10 [T)—USB3 EXTA TX N L e 20USB3_EXTA TX C_N . Y Y
Al C4621 _—
108 6.3v p—
X5R 201 0.1UF
50 15 [TE)—USB3_EXTA TX P 1| |2 sUSB3_EXTA TX C P 1 Y Y 2
MOJO:NO 1 L1
R46 108 6.3v
0 XsR 201
1 2 D ID=TRUE
/vs\‘/\/ GND_vO v CRITICAL ~ ~ - n
1/16% MOJO:NO
v 1070:10 D4610
0
IAANZ PGTSLP91-XSON-COMBO
5%
e ESD3V3U4ULC-IP4292CZ10
402 % v
O S\
© w|r~| oo
Isch MASTER=J31 MLB SYNC _DATE=07/08/201]
External A USB3 Connector

A

(Front Port)

Apple Inc.
<)

7051-9058 | D
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a2 PP5V_S3_USB_B_ILIM

USB Port B

CRITICAL

L4705
FERR-120-OHM-3A

1 2 PP5

(Back Port)

S3_USB_B_F

MIN_LINE_WIDTH=0.5 mm ’ mm
MIN NECK WIDTH=0.375 mm 0603 L
0.01UF
m.czgi R Ciﬁf;g?)l‘ CRITICAL
odo2 50-omi- 1008 J4700
bLells USB-3.0-J30
= SR F-RT-TH
w0 25 BT USB_EXTB_MUX N 4 3 .
USB_EXTB_F N 2 Oveus
w0 3BT USB_EXTB_MUX_P LYY YL sUSE_EXTE_F_P ER D
2 Op+
OGND
s0 USB3_EXTB_RX 5 OSTDA_SSRX-
50 USB3_EXTB_RX. 6 OSTDA_SSRX+
’ OGND_DRAIN
s0 USB3_EXTB_TX 8 OSTDA SSTX—
80 _USB3_EXTB_TX 9 OSTDA:SSTX+
10
11
12
13
14
5 | | snTELD
GND_VOID=TRUE 16
CRITICAL 17
L4710 18
800HM-25%-100MA
4
80 10 (OOT} USB3_EXTB_RX N

80 18

USB3_EXTB_RX P

L2
YL
L1

GND_VOID=TRUE

CRITICAL
L4720
800HM-25%-100MA
GND_VOID=TRUE 504
C4720
0.1UF L2
o0 10 [I¥)—USB3_EXTB TX N 1 H 2 50USB3_EXTB TX C_N 4 Y IANE
c4721 _
P 0.1UF A~~~
L1

60 1 (IN)—USB3_EXTB TX P

: |I 2 sUSB3 EXTB TX C P
108 6.3v

XsR 201
GND_VOID=TRUE

CRITICAL

D4710
PGTSLP91-XSON-COMBO
ESD3V3U4ULC-IP4292CZ10

GND

NOTE:

3
6
7
8

i

Swapped pin4 and 5, pin6é and 7 for layout.

SYNC _DATE=07/08/201]

Isch MASTER=J31 MLB

External B USB3 Connector

Apple Inc.
<)
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a1 7 =PP5V_S3 IR

IR SUPPORT

1.C4801
0.1UF
10%
, lev
X7R-CERM
0402
vce
U4800
CY7C63803-LOXC
oFN
USB_IR P 121p1.0/D+ o) -
D TFFERENTIAL PATR-USBI TPAD 0.0
20 o (BT — — USB IR N 131P1.1/D- PO.1[6
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014716 Ty LPC_AD<3> 000 gy DIlipcoap3 AINO3| F1 @=—SMC_ADC3 am
o1 20 [N LPC_CLK33M SMC > H12 |1, pcOCLK AINO4| B3 - SMC_ADC4 am s
o147 16 ¢ [y LPC_FRAME L - D13 LPCOFRAME* AINOS5| A3 @=—SMC_ADCS am s
» —SMC_LRESET L o CL3JLPCORESET* AINO6| B4 @=—SMC_ADC6 am =PP3V3_S5_SMC 7 46
47 16 o (BT LPC_SERIRQ (on) Sy 13 |LPCOSERIRQ AINO7[ A4 - SMC_ADC7 am _—
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4717 6 I LPC_PWRDWN_TL - F1311.pcoPD* AINO9| A5 - SMC_ADC9 am e 30-OHM-1.7A
19 (oUT} SMC_RUNTIME SCI_ L - FI%LPCOSCI* aIN10[ B6 - SMC_ADC10 NC_FOR_STACK BRD am s 1 2 EIPN3‘L713 S‘;) gg’lC V%DA
a6 MC_WAKE_SCI_L B12 [pkS AIN11[ A6 - SMC_ADC11 NC_FOR STACK BRD am 0402 ggg;ﬂg%g;wgg’m:b.lm 4901
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84 48, SMBUS_SMC_1_SO0_SCL on M4 |12c1sCL AIN15[ B2 - SMC_ADC15 am gg%}“ TESHZ‘M gglz‘m gglz‘m gglz‘m 5201 BGA 402
84 48, SMBUS_SMC_1_SO0_SDA on N2 |12c1sDpA AIN16[ G2 - SMC_ADC16 NC_FOR_STACK BRD Yeus KU (2 OF 2)
0 48 6 SMBUS_SMC_2_S3_SCL o N8 |12c2sCL AIN17| GL @=—SMC_ADC17 Ne_ror_stack mRD am o1 47 46 (IEy—-SMC_RESET L - S10gRsT* oMTTSMCLR/TCK €10 SMC_TCK 6 46 47
o as 6 SMBUS_SMC_2_S3_SDA o M8 |12025pA amnis| HL o, SMC_ADCI18 [ am - =+ ) =+ swpro/Tms| 210 SMC_TMS o as a7
aa as SMBUS_SMC_3_SCL oo L8 |12c3sCL ATN19| H2 @=SMC_ADC19 NC PoR STACK BRD am 16 32Ty WIFI_EVENT L (oo, quuugp 211 |PKR4/RTCCIK swo/Tpo| 211 SMC_TDO 6 45 a7
84 a8 SMBUS_SMC_3_SDA op K8 |12c3spa aIn20[ B7 - SMC_ADC20 NC_FOR_STACK BRD ens Ko 1C4907 1C4908 1C4909 SMC_WAKE_TL N13 IWARE* opr| B1O SMC_TDTI 6 a6 a7 C
ae SMBUS_SMC_4_ASF_SCL e ror mc rre N7 |12cascL amn21| A7 g, SMC_ADC21 nc ror stack smo am o 1ur | Lo Ture L5 1ur NC_SMC_HIB_L M12l1p
1eETy—SMBUS_SMC_4_ASF_SDA s ror mc o =17 [T2C45DA ATN22| B8 o, SMC_ADC22 xc ror srack BRD am ¢ S 18y T, 8% T, 8% Nep A3 e
o0 a8 6, SMBUS_SMC_5_G3_SCL o N4 |12¢5s8CL AIN23| A8 - SMC_ADC23 1.2v FOR ENG PKG am T 5431512‘1‘4 5431512‘1‘4 5431512‘1‘4 . SMC_CLK32K M10 |xosco
80 10 (BT SMBUS_SMC_5_G3_SDA on = N3 |12¢c55DA NC_SMC_XOSC1 N10 |xosc1
co-| K2 PU_PROCHOT L. 10 46 68 78 vppa| D3
= @un—SMC_FAN_0_CTL @111 [PM6 /FANORIMO co+{ Kl g, SMC_VCCIO_CPU_DIV2 1o = 1 SMC_EXTAL 612 |osco
52 (D SMC_FAN_0_TACH 113 [PM7/FANOTACHO c1-| L2 @=—SMC_S5_PWRGD_VIN P 6 SMC_XTAL G13 |osc1 VREFA+| D2 PP3V3_S5_AVREF SMC |
s T SMC_FAN_1 CTL - C11 [pK6/FANOPWM1 pCc5/C1+| L1 - SPI_DESCRIPTOR_OVERRIDE m 24 VREFA-| D1 XW4900
« (m—SMC_FAN_1_TACH 212 Ipk7/FANOTACHL  T3CCP1/PJS/C2-| €5 CPU_CATERR_L 10 78 K12 lypaT " sH
s @um—SMC_MPM5_LED_PWR Ne_ror_stack BRD - G3 |pN2/FANOPWM2 T3CCPO/PJ4/C2+| DS @=CPU_THRMTRIP 3V3 am « C3i: 4 GND_SMC_AVSS 2 5t
 gum—SMC_MPM5_LED_CHG Nc_ron_smack BRD & D10 lpN3/FanoTAcH2 D7 onpa([ E3 PLACE_NEAR=U4900.A1: M
SSTOCLK/PA2| M2 g SMC_PM G2 EN i R E6
s MC_SYS_KBDLED @—L11 [PNa/FanopwM3 SSIOFSS/PA3| M3 PM_DSW_PWRGD 1 E8 Al
a6 SMC_T25_EN L @22 |PN5/FANOTACH3 SSTORxX/PA4| L4 SMC_DELAYED_ PWRGD 24 35 a6 E9 c7 |
1o @y—SYS_TDM_ONEWIRE =11 lPN6/FANOPWMA ssT0TX/PAS| N1 - SMC_PROCHOT oo ¢ F10 | |vDpD D9
o YS_ONEWIRE - M11 |pN7/FANOTACHA 7 ES
+« oy HISIDE_ISENSE_OC > J4 |pH2 /FANOPWMS UlRx/BO| F11 o, SMC_DEBUGPRT RX L am e o J9 F9
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TOCCPO/PB6| F4 g SMC_SYS_LED oD anp| 22 - ?8-%01“ 1oF
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63 a6 5mﬂc BIL._BUTTON_ L - M13 Ipp0/IRQ116 SSI1TX/PF1| N9 - SPT_SMC_MOST _ nc ror srack sro oD < o D6 K11
a6 MC_DP_HPD_L - =12 IPP1/1RO117 SSTI1CLK/PF2[ L10 g SPT SMC CLK __ cror smoxeeo  g5omy 4 o
a6 SMC_PME_S4 WAKE_L M5 |pp2/IRQ118 SSI1Fss/pr3| K10 - SPI_SMC_CS_T, wc ror srack srp oD 5 o1 -4
1 (y—SMC_PME_S4_DARK_L 212 [PP3/IRO119 pra| L9 @=—S5_PWRGD an -
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=
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53 1 ()—SMC_ONOFF_L - L6 |pg7/IRQ131
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NOTE:
SMS Interrupt can be active high or low, rename net accordingly.
If SMS interrupt is not used, pull up to SMC rail.
NOTE: A
Unused pins have "SMC_Pxx" names. Unused W — S BATEl 22 Lol
pins designed as outputs can be left floating, SMC
those designated as inputs require pull-ups.
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SMC Reset "Button", Supervisor & AVREF Supply . SMC_ADCO — SMC_CPU VSENSE - SMC12 PECI Support
78 66 45 1 PU_PROCHOT_L,
s SMC_ADC1 — smc CPU ISENSE L, 7o ioqE—CPU_PROCHOT L
w6 a5 7 _=PP3V3 S5 SMC —— MAKE_BASE= =PPVCCIO_S0_SMC 7 a6
=PPVI MCVREF . _SMC_ADC2 — NC_SMC ADC2
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— e * 2
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PLACEMENT NOTE=Place R5001 on BOTTOM side GND_SMC_AVSS 0 . _SMC_ADC14 _ NC SMC ADCl4 SMC THRMTRID
MR1* and MR2* must both be low to cause manual reset. VOLTAGE=0V SMC ADC15 _ NC SMC ADC15 = — <M e e
Used on mobiles to support SMC reset via keyboard. - — MAKE_BASE=TRUE R5054
NOTE: Internal pull-ups are to VIN, not V+. s _SMC_ADC16 :ﬁmlgg!j%% i 15 @um—CPU_THRMTRIP 3V3 +s (oum—CPU_PECT R 1/\/5\2/\/2 CPU_PECT Va:s SRR _—
. _SMC_ADC17 — NC_SCM _ADC17 To SMC. 1P From/To CPU/PCH.
— MAKE_BASE=TRUE ME‘BEAF
. _SMC_ADC18 — SMC AXG ISENSE - Q50583 R?%iB
= WAKE BASE-TROE = .
Deb P "Butt " .. _SMC_ADC19 — NC SMC ADC19 MMBT3904Lb-7 PM_THRMTRIP B L1 2 PM_THRMTRIP_ L 1015 70
e ug ower u ons — MAKE_BASE=TRUE ‘(3;;2!"111?10(6:;; 1/513“1
.+ _SMC_ADC20 _ NC_SMC_ADC20 2 ne gy SMC1l2 SPI Support
— WARF_BASE=TROE
SMC_ONOFF_1L s 45 53 s _SMC_ADC21 — NC_SMC ADC21 Series resistors are no stuffed until the
OMIT — MARE_BASE=TRU topology of 2 SPI Masters are verified.
a5 —_— -
R5016" SMC_ADC22 —MIZ\AIKC EII:IC:AR?JSZZ A
0 16 s _SMC_ADC23 — SMC_ADC23 45 a6
/100 — MARE BASE-TRUE R5021 yo sTurr
rele 45 _SMC_GFX_OVERTEMP = MW e I SPI_SMC_MISO LAAN2 SPI MLBnMISO o R c
- - .5 _SMC_GFX_THROTTLE L _— NC SMC_GFX_ THROTTLE_L FLACE_NEARSU6100.2:1MM
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» ENEL_ASE_GPLO = ThrrBALETROE — " D —SMC_ «;v» G o
: : . _SMC_MPM5_LED_PWR — NC_SMC_MPM5_LED_PWR NO STUFF 17760
SMC Crystal Circuit ’ = TAKE BASTETRUB R5024 i1
. . _SMC_MPM5_LED_CHG — NC_SMC_MPM5_LED_CHG o SPI_SMC_CS L LAAA2 SPI_MLB_CS_L D 7 s
SMC USB Clock require these crystal Note: — — — = MAKE. BASE=TRUE Y PLACE NEARSU6100.1: 1NN
values:5,6,8,10,12,16,18,20,24,25 MHz ADC10 and ADC1l1l are shared s SYS_TDM_ONEWIRE — NC_SYS_TDM_ONEWIRE 1;16w
with comparators on Stack Board. MAKE_BASE=TRUE MIo5T
. _SMC_OOB1_RX_ L — SMC_SSD OOBD2R_L -
— . — MAKE_BASE=TRUE =
R5010 . _SMC_OOB1_TX L — SMC SSD OOBR2D_L - Notes:
- - - — T/ MAKRE BASE=TRUE .
5 OOBD2R was OOB_TEMP, from SSD, to SMC _—
. 5o _=CHGR_ACOK — SMC_BC_ACOK s a - 4 ' 1615 7 _=PP3V3_S5_SMC
s _SMC_XTAL 122K SMC_XTAL_R o = =CHG = — WAKRE_BASE=TRUE see OOBR2D was TEMP_CTL, from SMC, to SSD T =
13 . HISIDE_ISENSE_OC — NC HISIDE ISENSE_OC
1/20w e e e R BASE-TRUE . —
201 3sz59m]{49u . _SMBUS_SMC_4_ASF_SCL — e s}laaEUEs SMC_4 ASF_SCL 5 16 45 _SMC_ ONOFF_1L 128;(2) 10K 1 - —
HZ-30P — MARE_BASE=T R 10K
12.000MHZ-30PPM-10PF . _G3_POWERON_L 1 2
° » SMBUS_SMC_4 ASF_SDA - NC_SMBUS_SMC_4_ASF_SDA
«s SMC_EXTATL L2 > e JARE BASESTRUE— — SCM12 Eng Pkg Support o 53 1» SMC_LID R5071 100K 1 g oY D/Z0W_mr 701
8L BDV_BKIL,_PWM NC_BDV_BKL_PWM SMC_TX_L R5073 10K 1 o °% 1720w MF 201
Note: - = BASE=TRU . TSMC_RX L R5074 100K 1 p 5e 17200 ME 201
NC NC MARE_BASE=TRUE
Pull-up for SMC_PME_S4 DARK_L — a7 s 6
105010 CRITICAL 1C5011 aze igppa:;{; (E331§) _ _ s SMC_PME_S4_DARK_L = %SN}%\I SET%TE CHANGE_SMC , 30 .. PP1V2_S5 SMC_VDDC o WQEO;S 10K 1 > Z: i Zzw MF zgi
—— 12PF —— 12PF ° . _SMC_SCI L — SMC_WAKE SCI L 15 o »» SMC_DEBUGPRT RX L RH076 100K 1 \JAA2 W M
T, 38y T, 38y ’ = MAKE_BASE=TRUE 1. R5077 10K 5% 1/20W MF 201
2 _ 2 _ R 47 45 ¢ _SMC__TMS ROV 1 2
oG- CERM C0G-CERM s SMC_T25_EN_L — NC_SMC T25 EN_L 05099 e SMC IDO R5078 10K 1.\, 5% T/2ow mF 201
X . _SMC_IR_RX_OUT_RC — NC SMC_IR RX_OUT_RC 26w v 1 s SMC_TDI R5079 10K LAAAZ 5% 1/20W MF 201
— =TROE = Q
MARE_BASE=TR 21441-621.1-* w15 ¢ _SMC_TCK R5080 10K 1 5 5% 17200 WP 201 B
1o 1s _SMC_ADC23 ¢ SMC_BIL BUTTON L R5081 10K ; PR L
== R5012 SMC_PACKAGE : ENG 63 46 45 SMC_BC_ACOK R5087 470K L 20T
1 —BM_CLK32K_SUSCLK_R1AAA 2 SMC_CLK32K o 17 =PPVCCIO_S0_SMC . _SMC_S5 PWRGD_VIN R5092 100K LAAAZ
PLACE_NEAR=U1800.N14:5MM 5% 1/20W MF 201 5% 1/20W MF 201
4s 20 27 _MEM_EVENT L, R5014 10K 1 2
s s CPU_THRMTRIP_3v3 R5017 100K 1,\/\/\/“"2 5% 1/20W  MF 201
5% T (9% MF 20T
. . . _SMC_ROMBOOT
S4 HPD SMC Wake Source System (Slee LED Circuit
" 'R5088
1K
, =PP5V_S3_ SYSLED %%iow
2
_—
16 15 _SMC_ THRMTRIP R5086 10K 1 2
R5031* 'R5030 ¢ N 551770 WF 20T
523 20 73 45 17 _SMC_ADAPTER_EN R5085 10K 1 2
=PP3V3_S4_SMC 7 a6 1% 1% N 551770 WF 20T
1200 prE 4s 22 2 _SMC_DELAYED PWRGD R5091 100K : 2
1R5020 2012 2402 5% T (9% MF 20T
100K SYS_LED_ILIM
1 124 SMC_S4 WAKESRC EN R5090 100K 1
7200 BATLOW# Isolation P SHESAA = ST 17200 WE 20T
2201 SYS_LED_L_VDIV PP3V3_WLAN N
CRITICAL SMC_DP_HPD_L oo o e
R5032! , _=PP3V3_S5_SMCBATLOW =PP3V3_SUS_SMC, . WIFI EVENT L R5089 10K 1 5 |
Q5020|_3 1.47K 6 5 N CRITICAL VW se 720w 2or
SSM3K15AMFVAPE T
vESM = Ui%%’ ° B i Q5 %i 00 R5040* SE:E)TALISAL [sunc uASTER-YONAS 730 e oo A
2 L DMB54D0UV 100K
SOT-563
T —pP3V3_sa_smc cvs LED L = —@ . 1728 SSMIK15AMEVAPE SMC Support
2 — 201,
DP_A_EXT_ HPD 3 Q2 %
7 mmy—DP_A EXT HPD | L R5082 ot
= 100K 7 15 (I SMC_BATLOW_L ]3] e PM_BATLOW L gmm Apple Inc.
2920w S S c " b ) 6.0.0
,%01 1 2 3 Internal 20K pull-up on NOTICE OF PROPRIETARY PROPERTY:
= R504 1 PM BATLOW_L in PCH. THE INFORMATION CONTAINED HEREIN IS THE
s I =PSOC_WAKE_L e SMC PME S4 WAKE_L (10 1 0 5 — — PROPRIETARY PROPERTY OF APPLE INC.
— E_BASE=TRUE -4 THE POSESSOR AGREES TO THE FOLLOWING:
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LPC+SPI Connector

CRITICAL
LPCPLUS,fONN :YES
555(?9—%274
9928
» _=PP3V3_S5_LPCPLUS LI WY
; _=PP5V_S0_LPCPLUS ~
doo0 2 - LPC_CLK33M LPCPLUS ams oo
5145 16 (BT LPC_AD<0> 360 4 LPC_AD<2> CED ¢ 16 45 51
8145 16 o (BT LPC_AD<1> o0 6 LPC_AD<3> CED ¢ 16 45 51
ED4E
s I SPI_ALT MOST - °loo 10 - SPIROM USE_MLB BT ¢ 10 56
47 6 SPI_ALT MISO = 11 O C 12 = SPI_ALT CLK ms 47
81 45 16 6 @ LPC_FRAME T, = 13 O C 14 : SPI_ALT_C: L @5 a7
45 17 6 PM_CLKRUN_L = 15 O C 16 LPC_SERIRQ @5 16 45
46 45 6 @M : 17 O C 18 : LPC_PWRDWN_ L ms 17 45
24 6 LPCPL RESET L, = 19 O C 20 = SMC_TDI ms 45 a6
46 45 6 MC TDO = 21 oxe 22 $ SMC_TCK @5 45 46
TP_SMC_TRST L - 23 00 24 - SMC_RESET L T <5 45 o
TP_SMC_MD1 : 25 00 26 = SMC_ROMBOOT m“
45 45 ¢ [T SMC_TX L - 27 00 28 - SMC RX L U © 15 s
2l 50 30 - LPCPLUS_GPIO Fettiis R0
3N\ 34
N\
516S0573
. . .
SPI Bus Series Termination
SPI_ALT MISO 6 47
SPI_ALT MOST 6 47
SPI_ALT CLK 6 a7
SPI_ALT_C: L 6 47
vcocvs o | remvsnoves | seemnnoves | smermom noees
X . . .
PR G=R A S O pEace yEan-o3100.-14:omn
o o o o ELACE NEAR=09100- 97 Snm
R R R R
PLACE_NEAR=U1800.AV3:5mm R5110 R5120
o116 [N SPI CSO R L 1 15 2 g SPI CSO L 1 a7 2 SPI MLB CS L oo
]/slasw ]/slasw PLACE_NEAR=R5125.2:5mm
PLACE_NEAR=U1800.BA2:5mm R51151 1 Mjsfzf R54172 1 Mjsfzf
81 16 m SPI _CLK R 1 2 81 SPT CLK 1 2 SPI_MLB_CLK @45
N /Slasw N /Slasw PLACE_NEAR=R5126.2:5mm
PLACE_NEAR=U1800.AY1:5mm R5112 Mjsfzf R5122 Mjsfzf
81 16 m SPI MOSI R 1 15 2 81 SPT MOSI 1 47 2 SPI_MLB MOST m“
]/Slasw ]/Slasw PLACE_NEAR=R5127.2:5mm
e R5123 e
81 SPI_MISO 1 15 2 SPI_MLB_MISO @45
]/slasw PLACE_NEAR=U6100.2:5mm
e
bt

56

56

SYNC DATE=06/15/2011

[

LPC+SPI Debug Connector

051-9058 | D
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sMC "0"

SMBus Connections

; =PP3V3 SO0_SMBUS_ SMC_0_SO

SMC

U4900
(MASTER)

84 45 SMBUS_SMC_0_SO0_SCL

1 1
R5250 R5251
4.7K 4.7K
5% 5%
1/16W 1/16w
MF-LF MP-LF
402 402

MAKE_BASE=TRUE
84 45 SMBUS_SMC_0_S0_SDA

MAKE_BASE=TRUE

sMC "5"

; =PP3V42 G3H SMBUS_SMC_BSA

SMBus Connections

SMC

U4900
(MASTER)

84 as ¢ SMBUS_SMC 5_G3 SCL

R5280' R5281
s ox 2 ok Battery Charger
1/1232 Thew ISL6258 - U7000
friai friaiy
oz, , oz (Write: 0x12 Read: 0x13)

=SMBUS_CHGR_SCL

MAKE_BASE=TRUE
84 as ¢ SMBUS_SMC 5_G3 SDA

=SMBUS_CHGR_SDA

MAKE_BASE=TRUE

X19

(Write: 0x90 Read: 0x91)

Battery

Battery Manager - (Write: 0x16 Read: 0x17)

64

Battery

J6955
(See Table

— =SMBUS_BATT SCL

)

63

Battery LED Driver - (Write: 0x36 Read: 0x37) - -
Battery Temp - (Write: 0x90 Read: 0x91) =SMBUS_BATT SDA P
L
SMC "3" SMBus Connections

— =AP_TEMP_SMB_SCL 32 ; =PP3V3_S3_SMBUS_SMC_MGMT
— =AP_TEMP_SMB_SDA 32
- NO STUFF NO STUFF
L sMC R5290'| |'R5291
4.7K 4.7K
U4900 110w 16w
(MASTER) MFios Goz
s4 45 SMBUS_SMC 3 SCL
SMC "2" SMBus Connections vo e» SMBUS SHC 3 SDA
NOTE: SMC RMT bus remains powered and may be active in S3 state J
, =PP3V3 S3 SMBUS SMC A _S3
SMC R5270° 'R5271 Trackpad
1K 1K
04900 116w Sew 75800
e framsd
(MASTER) 402, , 402 (Write: 0x90 Read: 0x91)
w145 ¢ __SMBUS_SMC 2 S3 SCL — -T2c TPAD SCL 5
VAKE_BASE-TRUE =
84 45 6 SMBUS_SMC_2_S3_SDA =I2C_TPAD_SDA 54 .
e ST . . T29 I2C Connections
ALS
3502 , ___=PP3V3 S0 T29I2C
J.

(Write: 0x72 Read: 0x73)

=I2C_ALS SCL 32

=I2C_ALS_SDA 22

Digital SMS

LIS331DLH: U5920
(Write: 0x30 Read: 0x31)

T29 IC
U3600
(MASTER)

63 35 ___12C_T29 SDA

actual CDR(s) in plug.

Microcontroller abstracts

R5230" 'R5231
4% 57 T29 Plug uC
il 1o
MF-LF MF-LF U9330
5 i

=I2C_T29AMCU_ SDA

(Write: 0x26 Read: 0x27)

MAKE_BASE=TRUE
63 35 __12C_T29 SCL

=I2C_T29AMCU_SCL

MAKE_BASE=TRUE

nwAn .
PCH SMBus "0" Connections
4 7 =PP3V3_SO_SMBUS_PCH
1 1
Cougar-Point R52012 1}5201 SO-DIMM "A"
55 58 32900
U1800 1/16w 116w
MF-LF MF-LF (Write: OxAO0 Read: O0xAl)
(MASTER) 402, ,402
81 16 SMBUS_PCH_CLK _— =I2C_SODIMMA SCL 27
MAKE_BASE-TRUE =
81 16 SMBUS PCH DATA — =I2C SODIMMA SDA 27
MAKE_BASE-TRUE =
) L
VRef DACs SO-DIMM "B"
03400 J3100
Write: OxA4 Read: OxA5
(Write: 0x98 Read: 0x99) (Write ea *AS)
31 =I2C_VREFDACS SCL _— _— =I2C_SODIMMB_SCL 29
31 =I12C_VREFDACS SDA _— _— =I2C_SODIMMB_SDA 29
) L
Margin Control LED BACKLIGHT
U3401 U9701
(Write: 0x30 Read: 0x31) (WRITE: 0x58 READ: 0x59)
31 =I2C_PCA9557D_SCL — -1 ek scr 7
31 =I12C PCA9557D SDA p— p— =12¢ BKL 1 SpA .
1 L
Mikey
U6880
XDP Connectors (Write: 0x72 Read: 0x73)
32500 & J2550 =—=12C MIKEY SCL o8 o2
(MASTER) — =I2C MIKEY SDA 58 62
23 =SMBUS_XDP_SCL _— L
23 =SMBUS_XDP_SDA —_—
| SATA_Redriver
U4510
(Write: 0xB6 Read: OXB7)
— =SATARDRVR I2C_ SCL a1
—— =SATARDRVR_ I2C_SDA a1
L
" . " .
PCH "SMLink 0" Connections
4 7 =PP3V3_SO_SMBUS_PCH
1 1
r—Poin R5210 R5211
COUga © t 8.2K 8.2K
U1800 116w 16w
ME-LF ME-TE
(MASTER) 402, ,402
81 16 SML_PCH 0_CLK
MAKE BASE-TRUE
81 16 SML_PCH_ 0 DATA
MAKE BASE-TRUE
1
" . " .
PCH "SMLink 1" Connections

Cougar-Point

U100
(Write: 0x88 Read: 0x89)

81 16 SML_PCH 1 CLK

=I2C SMC SMS SCL 55 SDRVI2C:MCU SDRVI2C:MCU
1 1
=I2c_sMC_SMS Spa - R52340 5 5235
L 17238 § 320w
MF MF
201, 2201
For Compliance Testing
SDRVI2C:SB DP Re-dri
R5236 LAAAZ I2C_DPSDRVA_SCL e-driver
1‘54%‘ 12%?91 MAKE_BASE=TRUE U9310
" " . SDRVIZC:SB (Write: 0x94 Read: 0x95)
SMC "1" SMBus Connections R5237 0 1 p\p 2 I2C_DPSDRVA_SDA |
R 1539W  MAKE_PASE-TRUE — =I2C_DPSDRVA_SCL 25
, =PP3V3_S0_SMBUS SMC B S0
—_— =I2C_DPSDRVA_SDA 75
1
R5260" 'R5261
SMC P 47K CPU Temp
04900 110w 6w EMC1414: US511
(MASTER) s, 05 (Write: 0x98 Read: 0x99)
w4 45 __SMBUS_SMC_1 S0 SCL — _=I2C_CPUTHMSNS SCL o
MAKE_BASE-TRUE =
84 45 SMBUS_SMC_1_S0_SDA — =I2C_CPUTHMSNS SDA 51

MAKE_BASE=TRUE

61 16 SML_PCH 1 DATA

SMLink 1 is slave port to
access PCH & CPU via PECI.

ISYNC MASTER=K90I MLB s

YNC _DATE=02/15/2011]

SMBus Connections
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CPU VCCIO 1.05V Load Side Current Sense (IC1C)

Gain: 100x, EDP: 20.1 A

Rsense: 0.001 (R7640)

Cain mecdea: tesaw ™ CPU Core Load Side Current Sense (ICOC)
Gain: 161.5x, EDP: 53 A

Rsense: 2x of 0.00075 (R7510, R7520), Rsum: 0.000375
, _=PP3V3_S0_TISNS

V across Rsense: 19.8 mV
C5360 Gain needed: 166.1x
o p—
+ 2 (%ZISE]XM D
. LOADISNS:YES
%\?}32612 LOADISNS.YES R45 3369 R45 43245 4+ - =PP3V3_S0_IMVPISNS PLACE_NEAR=U5340. 8 : 3MM
o 70 CPUVCCIOSO_CS_N _ sl|ry. ~ scio our | 6| CPUVCCIO IOUT %.SmCWWUOH@@LﬂD“ as 6o sn cpuiMvp_1sNs1_p 1% 22K
PLACE_NEAR=R7640.3: 5MM _ LOADISNS YES 1C5340
1/116 PLACE_NEAR=R7510.4 : 5MM 10/'116%91 CRITIC. 0.1UF
85 70 CPUVCCIOSO _CS P ___ 4 |rn+ REF| L ¢ MESLF 1 C5369 LOADISNS:YES M LOADISNS:YES 3
[masng PLACE_NEAR=R7640.4: 5MM ..22UF 0402 2
. LOADISNS: YES ‘.’%v R5346 R5342
LOADISNS:YES  © PUACRNERITUES00 Ao ¥o5 w0 o mo_CPUIMVE_TsNs2 P 1 AZ% . cputmve_1sns B 1% ZAK wcpur L
C]?ITICiIIA\IS PYES LOADISNS:YES PLACE_NEAR=R7520.3:5MM 10/'116%w 10/'116%w
PLACE_NEAR=U4900.A6:5MM LOADISNS:YES MF MF
L 0402 0402
= SMC_AVSS 15 16 49 50 R5 43247 R25:2’>{13
o o [y CPUIMVP_ISNS1 N 1 22K CPUIMVP ISNS N 1 A A AY&BS CPUIMVP_ISUM R_N L LOADISNS:YES T 8%v
PLACE_NEAR=R7510.3:5MM 0.1% 0,.1% PLACE_NEAR=U4900.E1:5MM 2 %4(5!;
DDR 1.5V S3 (Memory) Current Sense (IMOC) LORDTENS s VES 1748w 1/48w LOADISNS : YES —
Gain: 364.9x, EDP: R§430248 0402 = PLACE_NEAR=U4900.EL:5MM
Rsense: 0.001 (R5370) 310 LOADISNS:YES R5341
V across Rsense: 9 mV v o Omy—CPUIMVP_ISNS2 N 1% 2K L 715K GND_SMC_AVSS 45 a6 49 50
i . = L4 0.1% LOADI :YE
Gain needed: 366.6x , =PP3V3_S3 ISNS PLACE_NEAR=US370.5: 3MM LOADISNG sme ™ 116w 'R5344 o1z LOARIENE 1 XES
€5370 0402 71K i
1716w
CRITICAL 45‘2
Uu5370 2 CERM 2 .
. OPA330 102 1 LOAPISNSIYES
ISNS_1V5_S3_DDR_R_P iy Vv R5379 =
2 M a6
——{-IN
=U4900.B6: 5! >
ISNS_1V5_S3_DDR_R_N PLACE_NEAR=U B :sMM 2 208
ow | &
Lo R5373
102 1954 PLACE_NEAR=U4900.B6 : 5MM
P
2 GND_SMC_AVSS
2402 45 46 49 50 .
AXG Core Load Side Current Sense (INOC
. . 1%
= Lpiew Gain: 190.6x, EDP: 46 A
402 Rsense: 2x of 0.00075 (R7550, R7560), Rsum: 0.000375
V across Rsense: 17.25 mV
HDD Current Sense (IHDC) Gain needed: 191.3x
Gain: 1000x, EDP: 2.5 A (12.5 W)
Rsense: 0.001 (R5380)
V across Rsense: 2.5 mV rem—
Gain needed: 1320x , _=PP5V_S0_ISNS PLACE_NEAR=U5380.5: 3MM R45 432515 w7 =PP3V3 S0_IMVPISNS
1 85
%.5131.1%‘0 PLACE_NEAR=R7550.3: 5MM 10/'116%w E’R?TAIDAILSNS :YES
CRITICAL 28 LOADISNS:YES MF LOADISNS:YES
7 U5380 2 CERM R%%%G R5352 U5340
s OPA330 402 15 227 g OPA2333
ISNS_5V_SO_HDD_R_P JEIS R5389 « o (>_CRUIMVP_ISNS2G_P 1WNAA 2u{CPUIMVP_ISNSG P 1ARAZ DEN R 9359
T 2 o SMC 45 PLACE_NEAR=R7560.3: 5MM 10/.116%w 1/11%6w 7 _CPYIMVP ISUMG IOUT 1A’ % SMC_AXG_ISENSE
o LOADISNS:YES MF MEF-LF
- 0402 402
R45 43257 R15 3453
, ISNS_5v_SO_HDD_R N § w5 0 :R2K AR .| cPuTMYP_TSUMG_R_N LOADISNS: YES 295,
PLACE NEAR=R7550.4:5MM 0.1% 1% o - PLACE_NEAR=U4900.H1:5MM R5R B
'R5383 LOADISNS: YES 1746w Aflew LOADISNS : YES
M PLACE_NEAR=U4900.B4 : 5MM 040 02 = PLACE_NEAR=U4900.H1:5MM
116w R53 LOADISNS:YES R5351
t?&LF GND_SMC_AVSS 45 a6 45 50 5 6o CPUIMVP_ISNS2G_N Y L 715K, GND_SMC_AVSS 45 16 49 50
PLACE_NEAR=R7560. 4 : 5SMM 0.1% LOADISNS:YES
L L LOADISNS:YES l/p}st IR5354 Ll SIGNAL_MODEL=EMPTY
- ME-LF 0402 715K MF
0,1% 402
1716w
MF
5402
LOADISNS:YES
. . SIGNAL_MODEL=EMPTY
CPU Core Voltage Sense (VCO0C)
PLACEJ@M:‘;;B”-" L PLACE_NEAR=U4900.E2:5MM —
w; k5329
, _=PPCPUVCORE_S0_VSENSE1 2 CPUVSENSE_IN 14" }S SMC_CPU_VSENSE "
1/11%6W PLACE_NEAR=U4900.E2:5MM PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
MEF-LF 1
402 __g5232%3 11650114 3 RES,MTL FLIM,100K,1/16W,0402,SMD,LF C5349,C5359,C5369 LOADISNS:NO
— 20
2 ésév
GND_SMC_AVSS 45 a6 49 50

—
SYNC DéTE=09/28/201

AXG Core Voltage Sense (VNOC) TS T—ED

Power Sensors: Load Side
PLACE_NEAR=R7550.2:5 MM PLACE_NEAR=U4900.C1:5MM
XW5330 R5339
» =PPAXGVCORE_S0_VSENSE1 (71 2 AXGVSENSE_IN 14/\';\53;\}3 SMC_AXG_VSENSE oo < Apple Inc.
1/11%6W PLACE_NEAR=U4900.C1:5MM <)
MESLF 1C5339 NOTICE OF PROPRIETARY PROPERTY:
pu— 00'22UF THE INFORMATION CONTAINED HEREIN IS THE
°%v PROPRIETARY PROPERTY OF APPLE INC.
2 X5R THE POSESSOR AGREES TO THE FOLLOWING:
402 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 53 OF 109
L GND_SMC_AVSS = isica9 50 II NOT TO REPRODUCE OR COPY IT

III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED
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CPU High Side Current Sense (ICOR) PBUS Voltage Sense & Enable (VPOR)

Gain: 50x, EDP: 17.4 A

Rsense: 0.003 (R5400) CRITICAL
V across Rsense: 52.2 mV 05480
Gain needed: 63.2x , _=PP3V3_S0_HS_COMEJTING_ISNS NTUD3169C2
105401 N-CHANNEL | ¢ PBUSVSENS_EN_L
0.1UF
" — %¢s Goghdse TRUR Yiemse
PPVI 5_H MPUT I I y : %%%M R5£82'
7 VIN_S3_HS_COMPUTLING U5400 R5409 7 —=BBUSVSENS_EN 2 }/Oloég
INA21 L
v TNRZE3 el HS_compuring_zour 14 R3% ,SMC_CPU_HT_ISENSEpmm u . MEIEs
PLACE_NEAR=U4900.A3:5MM
3 3 —
0.5w <, ISNS_HS_COMPUTING 4Hrn+ ReF| L, ,%ﬂg%};‘g Cc5409 J_ PBUS_SO_VSENSE
CRITICRGI2 513 5.2 2UF = .
_pPVIN S5 HS COMPUTING GND PLACE_NEAR=U4900.B5:5MM gév R5488
7 = BENS_Rear=05400.4:10MM CRITICAY 35 B —PPBUS SO VSENSE 5 23/-14%2‘%
PLACE_NEAR=U4900.B5:5MM 4 MFZ%IEZ Rthevenin = 4573 Ohms
= [GND_SMC_AVSS  iws P-CHANNEL SMC_PBUS_VSENSE _gm .
1
RS#O%% R54 8 91 PLACE_NEAR=U4900.A3:5MM
. . 1
OTHER High Side Current Sense (IOOR) 1180 soask ¢ 11582
Gain: 100x, EDP: 8.8 A 402, B80S TS 8k
Rsense: 0.003 (R5410) 402, i
v écross Rsense: 26.4 mV PBUSVSENS_EN_L_ DIV GND_SMC_AVSS 45 a6 49 50
Gain needed: 125x S P3V3_S0_HS_OTHER ISNS PLACE_NEAR=U4900.A3:5MM
1C5411
- — ?3'%1UF
PPVIN_S5_HS_OTHER_ISNS g 225§M
B PLACE_NEAR=U5410.5:10MM U5410 R5419
INA214 4.53K,
R5410 !/ 3e ISNS HS OTHER N 5 |in- sc70 our | 6| HS_OTHER_IOUT 1 » SMC_OTHER HI ISENSH, i
0. 0(%% 1/11%6W
0.5W < o TSNS _HS_OTHER P 4+ REF| L MESLE 1C5419
CRITICRGIZ2 , —— 0,,22UF
—PPVIN S5 HS OTHER ISNS sRa GND PLACE_NEAR=U4900.A5:5MM 2 §5§V
7 _PRACE_NEAR=U5410.4:10MM CRITICAY 402
PLACE_NEAR=U4900.A5:5MM
= GND_SMC_AVSS 45 46 49 50
DC In Voltage Sense & Enable (VDOR)
i CRITICAL
Charger (BMON Production) Current Sense (IPBR) 05490
Charger Gain: 36x —
Rsense: 0.010 (R7050) §pgbdgs DRI a¥SSRESent. NTUD3169C2
Max Current Measured: 9.2 A N-CHANNEL 6 DCINVSENS_EN_TL
NosmmFR5g93
. =CHGR_ACOK L > 1
PLACE_NEAR=U4900.A4:5MM ¢ ‘ m MF 5% 1/20W201 R51409012<
429 DCIN_VSENSE_EN 2 pe
1/16W
R4%.3}S R5494 MELLE
o HGR_ BM 1 MC_BM ISENSE 16 0 1 2
@M—— \/1\%/ v — — » D PM_SUS_EN 1 2 J_ 3 DCIN S5 VSENSE PLACE_NEAR=U4900.F1:5MM
I‘%IF/‘IE.‘],?‘W MF 5% 1/20W201
407 1C5429 =
L 00220F R5498!
2 88, s =PPDCIN_S5_VSENSE 5 27-4K
102 1/16W
MF-LF
4 4022 Rthevenin = 4573 Ohms
PLACE_NEAR=U4900.A4:5MM
P-CHANNEL SMC_DCIN VSENSE (o100 R
GND_SMC_AVSS 45 a6 5 50 R5491'
100K R54 9 91 PLACE_NEAR=U4900.F1:5MM
1/16W X 1C5499
MF-LF 15 < — 0.22UF
4622 T P
a X5R
DC-In (AMON) Current Sense (IDOR) 1052 P02
Charger Gain: 20x PDCINVSENS_EN_L_DIV L ¢ GND SMC AVSS 4564950
Rsense: 0‘020 (R7020) PLACE_NEAR=U4900.F1:5MM

Max Current Measured: 8.3 A

PLACE_NEAR=U4900.B3:5MM

R45 439
o m>—CHGR_AMON 1A ,\5 3,\ % MC_DCIN ISENSE 16
1%
hhieH
402 1C5439
— 0.22UF
T, 83
2 8.3V
X5R
402
PLACE_NEAR=U4900.B3:5MM Isync MASTER=YONAS J30 SYNC DATE=11/03/2011
GND_SMC_AVSS 45 46 49 50

Power Sensors: High Side
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Thermal Sensor:
CPU Proximity,

Fin Stack,

Memory Proximity,

5v/3

.3V Proximity

I2C Write, 0x98, I2C Read: 0x99
R5510
7 =PP3V3 S0 CPUTHMSNS 1 2 PP3V PUTHMSNS_R
- ¥ A S N
1 /ow VOLTAGE=3.3V 1C5513
MESLF 0.1uF
rrENS D1 B iy R5511' |'R5512
i . i 55 GER 10K 10K
_‘I‘_h_el_'n}a_l_l?l_oc_ie_ . FJ:I’I_ .S?a.c!(. - PLACE_NEAR=0Q5520.3: 5MM 3 PLACE_NEAR=U5511.2:5MM ‘1][) %IE‘E D%Zlgrg
' Placement Note: 1 1 = 102, 2402
' Place Q5520 on BOTTOM side. ' __(2:5’1%20 Q05520 0,%5’252%1% 1 &%%}114
' Close to Fin Stack. ! T 24 BC84SGOBTD74§{2>E§1 STGNAL, MODEL<EMPTY 108 T -
e e e e e e e e e e e e e e e oo 2 NOSTUFF |2 CrRM 2 | crirzcar CERM 2| pp1 TrERM*/ADDR|_7 _CPUTHMSNS THM L
PLACE_NEAR=05520.2:5MM s THMSNS D1 N PLACE_NEAR=U5511.3:5MM 3| pn1 ALERT*jy 8 CPUTHMSNS ALERT_L
o ss THMSNS_D2_P 4| pp2 smpaTal 9 =TI2C_ CPUTHMSNS SDA a8
PLACE_NEAR=05510.2:5MM 5510 PLACE_NEAR=Q5515.3: 5MM 3 PLACE_NEAR=U5511.4:5MM 5| pn2 smerx |10 =I2C_CPUTHMSNS_ SCL
s
1C5510 BC84(§O]§I‘D7/I§{2X3 1C5515 515 N C55121 GND  THRM_ PAD
—L22pF - criTicAL o —L 22PF 0.0022uF —— 6 11 PLACE_SIDE=BOTTOM
T, 3% 1 - 1, BC84 6BMXXH SIGNAL_MODEL=EMPTY
NOSTUFF |2 2U¥, NosTUFF |2 29¥ SoT732-3 - 2 ..
GERy GERy 2 | crrzzcar CERM Thermal Sensor: CPU Proximity
PLACE_NEAR=0Q5510.3:5MM s THMSNS D2 N PLACE_NEAR=Q5515.2:5MM PLACE_NEAR=U5511.5:5MM -L '-P-la::el-ne;lt-N;t-e:- coT -t s s
. . . . . . = ' Place U5511 on bottom side under CPU
Thermal Diode: 5V/3.3V Proximity Thermal Diode: Memory Proximity
- - - - - -"=-=-=-==-"=-=-"=-==="=-"=="="'""=-"" - T - - - - - - = - - - - =-=-=-=-=-=-==*= ==
' Placement Note: , ' Placement Note: fmm s s s s s s s e
' Place Q5510 on the TOP side, ' Place Q5515 on the EITHER side, on the
' Next to 5V and 3.3V power supplies. ! '+ right of DIMM connectors.
L T T T P .I L T T T - - - - .I
Thermal Sensor: T29 Die
33 TP_T29_ THERM DP — 5sT29 THERMD P
—_— MAKE_BASE=TR
'R5520
10K
37
1/16W
MF-LF
5402
1 % 2 5sT29 THERMD N NOSTUFF

PLACE_SIDE=BOTTOM
1 XW5520

PLACE_NEAR=U3600.B1:2MM

Note: Use GND pin Bl on U3600 for N leg.

Isch MASTER=YONAS J30

SYNC _DATE=08/01/2011

Thermal Sensors
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, =PP5V_S0_FAN_RT

, =PP3V3_S0_FAN_RT

CRITICAL
1 J5601
R5660 78171-0004
47K MR-
5
1/12&1 NC _O
R5665 W
17K 5] sv nc
w5 SMC_FAN_0_TACH 1 2 s FAN RT TACH 2 o TACH
3
1/Tew O | MOTOR coNTROL
402 O | enD
Ne ()
R5661 1
100K Q5660 51850521
P SSM3K15AMFVAPE
wPoLE © VESM L
2
*

= SMC_FAN 0_CTL |

%)

s FAN_RT_PWM

~

18T
[ MR

Isch MASTER=K90I MLB

SYNC DATE=02/15/2011

Fan
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[mmm e e e e e e e e e e e e e e e — - -
|
I PSO( T |SB ( :ON' | 'RO LLER I ic |PIN NAME | CURRENT | R SNS | V_SNS | POWER
| Keyb d C t
| ! TMP102 v+ 10UA 2.55 KOHM| 0.0255 V | 0.255E-6 W e Oar onnec Or
USB INTERFACES TO MLB | s0UA 0.204 V| 16.32E-6 W
! - SPI HOST TO 2z2 | . .
| - TRACKPAD PICK BUTTONS | 3v3 LDO VDD 60MA (MAX)| 10 OHM 0.6 v 36E-3 W
| - KEYBOARD SCANNER vouT 60MA (MAX) | 0.2 OHM 0.012 V 0.72E-3 W s s, _=PP3V3_S4 TPAD Nex220)
PLACE_SIDE=BOTTOM | =PP3V42_ G3H_ TPAD
| | PSOC vDD 8MA (TYP)| 1.5 OHM 0.012 VvV 96E-6 W e 30 ]
| w5, =PP3V3_S4_TPAD R5704 pypasg=us701.28 183§ TRR7 02210011 14MA (MAX) 0.021 V 294E-6 W 29
1.5 Lp3v3 s3 psoc BYPASS=U5701.22:19:5 | 29 5 D
! MIN LINE Wi ’ | 18V BOOSTER VIN 4MA (MAX) | 4.7 OHM 0.0188 Vv 75.2E-6 W 536 _WS_KBD1 28 o
! (Ploy  MLEREEEGNIpA=0-Zoi | WS_KBD? 2]
| e i 1C5704 |1C5705 [1C5706 ® WS KBD3 26
. —— I00PF ——0.1UF 4.7UF | s2 e I
| RS703 % R B o | e =Lo
| 220K 0402 0402 633 | s WS_KBDS o)
| 1/16W 536 _WS_KBD6 23 5
MF-LF | WS_KBD7 22
| 4022 | 536 >l o)
| + @UT—=PSOC_WAKE_L = WS_KBD23 ., | 5s g:_iggg 2
| 5o PICKB T WS_KBD22 s | o WS_KBD10 DY
| .. BUTTON DISABLE WS_KBD21 ., * WS KBD11 18] ©
| 56 _Z2_HOST INTN WS_KBD20 5, ! R?;Zol‘l S Ws_KBD12 2
| .; _WS_LEFT SHIFT KEY WS_KBD19 653 ! . _WS_KBD15_C 1 2 . WS_KBD13 DY
| ——ij 56 o
| ;s WS_LEFT_OPTION KEY WS_KBD18 ., ! }4;11%5;' ¥ WS KBD14 =9 -
| ool mla]a|o]a|e|s]o]n]<]n | 402 « WS_KBDLS _CAP o
| wlwnfwjwlvlv|o] ||| || « WS KBD16 NUM 130
NN AMINSNNAOTNO O |
| N‘N‘O‘O‘O‘O‘(g g O‘O‘O‘O‘N‘N‘ | R?Z}}S 536 gg iggi; ﬁ o
| 53 _WS_CONTROL_KEY 1p2_3 MMM AN M A A P2_2 42 WS_KBD17 6 53 | WS_KBD16N 1 2 536 WS KBD19 0 o
I we _Z2_KEY ACT L 2p2"1 CRITICAL pP2_0[4l WS_KBD16N ., | 1/ -+ WS_KBD20 EDY
I N x—3P4_7 OMIT P4_6[40 WS KBDL5 C - MEoEY . WS _KBD21 12
| » (o TPAD_VBUS_EN 4pa_s U5701 pa_4[39 WS KBD14 ., ! . WS_KBD22 12
| ~ . _Z2_DEBUG3 5pa”3 cys8c24794 pP4_2|38 WS _KBD13 .. ! R5710 ¥ WS KBD23 o g
216 22 RESET Slpg 1 MLF P4 037 WS_KBD12 . | 1K e 5
! 5 s _PSOC_MISO 1p37 7 (SYM-VER2) P3 6[36 __Ws_KBD11 .., | w15 @UnSMC_ONOFF_L o 1AAA, % 2 « WS_KBD_ONOFF_L o
| 8 — 4|35 O
5o PSOC_F_CS L P35 33752983 P3_4%> WS _KBDLO WS_KBD10 s | Cc5710: A s WS_LEFT_SHIFT_KBD EDS
| 5 s _PSOC_MOSI 9p3” 3 p3 2[34 _WS_KBD9 s 3 | 3. 1ur 403 W
— _2(3% WS _KBD9 . s ¢ WS_LEFT_OPTION_KBD 2 C
| s o _PSOC_SCLK 10p3 1 P3_ 0|33 __WS_KBDS8 65 | 8% 5 WS CONTROL KBD T°
| sas 22 _MISO 1ps 7 P5 6|32 WS_KBD 652 | c%g 56 ¢]
Z2_CS_L 12lpg ™ T 4|31 _WS_KBD1 —
| e P5_5 p5_4f31 WS_KBD1 ., PLACEMENT_NOTE-NEAR 35713 L 31
| a6 22 MOST ~~ 13p5 3 P5_2|30 WS _KBD2 : = Nex—QO
.6 _22_SCLK 14ps 1 P5 029 WS KBD P F-RT-SM
| e = —t N~ Mo ~NOONSW _ —
| H‘H‘H‘H‘% . B I\\I\\H\H\H\H\ THRML | FF14-30A-R11B-B-3H
| AR MADAAQD MM PAD|37 ! J5713
R R Sl B b B A L BN B | CRITICAL
| SRR 2[R[RIR[R[I[R[S[S]R 1 |
| TP_PSOC_SCL WS_KBD4 o | 51850637
| TP_PSOC_SDA WS_KBD5 s 3 |
| s _TP_PSOC_P1_3 = WS_KBD6 . |
| TP_ISSP SCLK P1 1 TP_ISSP SDATA Pl 0
| ISSP SCLK/I2C SCL ISSP SDATA/I2C SDA : ]
| R5701 Z2_CLKIN o s |
| ws USB TPAD P 1AAA 2 USB TPAD R P TP_P7_7 |
Y .
| &ZEE%' o (PP3V3 S3 PSOC) | SMC Manual Reset & Isolation
| 402 |
| R5702 1C5702 (1C5703 1C5701
—L_100PF —-0.1UF !
| w. USB_TPAD N 1,% 2. USB_TPAD_R_N T g4 - 108 - %0§V | Left shift, option & control keys combined with power button cause SMC RESET# assertion.
: 1 Pisw 5558 §453CERM 235 | Keys ANDed with MSP power to isolate when MSP is not powered. No IPD on OE input pin PP3V3_S4 (symbol error).
MF-LF |
402
| BYPASS=U5701.49:50:5 | ,=PP3V42 G3H_TPAD
- BYPASS=! U5701 49:50:8
| = BYBR58-05701.49:50:11 mm |
L el | 1C5750 B
0.1UF
CRITICAL o 125
*‘ 2 X7R-CERM
DD 0402
TPAD Buttons Disable 5750 1
TQFN -
;s BUTTON_DISABLE s 53, =PP3V3_S4_ TPAD 4o 'I>
ey
PLACE THESE COMPONENTS CLOSE TO J5800
our 1| 9 WS_LEFT_SHIFT_KEY
Q5701 | THIS ASSUMES THERE'S A PP3V42_G3H PULL UP ON MLB 5o WS_LEFT_SHIFT KBD 1% — “
g:?;?éifMFVAPE '; ¢ WS_LEFT OPTION_KBD 2|in 2 I|> ) our 218 WS LEFT OPTION_KEY .,
— — — sy
7
vESH — ... WS_CONTROL KBD I I~ our 3 WS_CONTROL_KEY .,
» THE TPAD BUTTONS WILL BE DISABLE G 15 D Pullus in US010 -
1 ¥ s WHEN THE LID IS CLOSED ouT ALL#| 6 SMC, rpAD RST L
sMC LID LID OPEN => SMC_LID_LC ~ 3.42V L D
B L LID CLOSE => SMC_LID_LC < 0.50V THRM
GND PAD
o —
ot
SYNC MASTER=J31 MLB SYNC _DATE=07/01/201 A
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BOOSTER +18.5VDC FOR SENSORS

BOOSTER DESIGN CONSIDERATION:
- POWER CONSUMPTION

- DROOP LINE REGULATION

- RIPPLE TO MEET ERS

100-300 KHZ CLEAN SPECTRUM
- STARTUP TIME LESS THAN 2MS
R5812,R5813,C5818 MODIFIED

TPAD:%2 TPAD: 22
CRITICAL *
15801 CRITICAL TPAD:%2
3.3UH-870MA Dsati?zz R5806
PP5V_S4_P18V5SS5 1 | R ] P18V5S4_SW N« PP18V5 S4 R "\/g/\,’ PP18V5_22 -
TPAD: %2 HIN LINE_WIDTH=0.50MM LE3010AT_SH_tr LT HIN LINE WIDTA=0.50MH A HIN LINE WIDTH=0.50MH
MIN NECK WIDTH-0.20MM —s- : MIN NECK WIDTH-0.20MM MIN NECK WIDTH-0.20MM
R5805 IPD Flex Connector
=PP5V_S5_TPAD 2 1 PP5V_S5_P18V5S5 VIN TPAD:%2 TPAD:%2 402
v NV TN ZINE WIDTA-O.5 oMM 'R5812
£ MIN NECK WIDTH=0.20MM CRITICAL
116w VOLTAGE-5V 1M
"ios” - A J5800
2 e 55560-0228
VIN Shoy , 402 TPAD:Z2 TPAD:Z2 53 7 _=PP3V3 S4 TPAD M-sT-5M PP18VS_2z2 6 54
1 C5815
1t U5805 FB| 4 P18V5S4 FB i B 2 00 1
TPS61045 TPAD:22 T 536 22 CS L 4 3 %2 KEY ACT L 653
o1 R : 2 fpo-cos To ol
TPAD: 22 TPAD: 22 NC %P0 CTRL -2 o 12 BUUSL LE 6o R5813 102 53 ¢ _22 DEBUG3 O O 22 RESET 653
CRITICAL TPAD:%2 71.5K 536 _22_MOST 8 0 O 7 PSOC_F_CS_L 6 53
c5816 1 C5817 . 5 - .
TEAD:ZEW 8 R5811 1/16w 536 _22_MISO 00 PICKB L 6 53
— i
oy sy THRML & 2 100K , 102 536 _22_SCLK 2] 5 ot PSOC_MISO .
x7R-cERM 2 2 xR PAD 1 Tiew si 6 _22_BOOST EN 14 00 13 PSOC_MOST 6 53
@ e e 53 ¢ _22 HOST INTN el 5 ol PSOC_SCLK P
¢ PP5V_S5_CUMULUS el 5 o =I2C TPAD SDA 5
TN NEGK. WIDTH=0.20MM 536 22 CLKIN 215 o =I2C TPAD SCL .
MIN LINE WIDTH=0.50MM - -
= O O
51650689
TPAD: CUMULUS
L5800
FERR-120-OHM-1.5A
o H 2 PIN 21 IS NC ON CUMULUS FLEX
0402-1F
PLACE_NEAR=J5800.18: 3MM PIN 18 IS NC ON Z2 FLEX
TPAD:CUMULUS  —
1 C5800
0.1UF
208
PLACE_NEAR=J5800.18:3MM 2 A
102
Keyboard Backlight Driver & Detection
, _=PP5V_S0_ KBDLED
CRITICAL Keyboard Backlight Connector
L5850
10UH-0.58A-0.350HM CRITICAL
7 Y Y L2 KBDLED sw
TN Line WiDTAO 3 T J5815
1098A5-51 MIN NECK WIDTH=0.25 MM FF18-4A-R11AD-B-3H
SWITCH_NODE=TRUE
C5850 ! - F-RT-SM
1]005; f— 6 SMC_KDBLED_PRESENT 1. 1 Lo J5815 pin 1 is grounded
A 2l 5| on keyboard backlight flex
Py . 1o
4s, SMC_SYS_KBDLED VIN n s KBDLED ANODE 1 4 O
ED—= 75
2
To detect Keyboard backlight, SMC will N ISJ']?LSA%Q
tristate and read SMC_SYS_KBDLED: ?5781(54 DFN6
s 3|x vout| 4 51850691
If LOW, keyboard backlight present 1/16W CRITICAL
iy
If HIGH, keyboard backlight not present 402
b g P 2 6 |EN/PWM FB[ S
R5853 always stuffed, R5854 only NO STUFF KBDLED_ CAP
0.2
grounded when KB BL flex connected. R5852" GND _ THRM _PAD NN NECK WIDTH-0 25 i
10K ~ ~ 1 C5855 |! C5856
G 0.47U 0.47UF
i i i
2 50V 50V
402 , 2 CERM-XSR 2 CERM-X5R
06
(SMC_KBDLED PRESENT L)

Isch MASTER=JACK J30 SYNC _DATE=09/28/2011

WELLSPRING 2

Apple Inc. 05} 9058 | D

v

()

NOTICE OF PROPRIETARY PROPERTY:

THE_INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE

II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED

58 OF 109
54 OF 86

8 7 6 5 4 3 2 1



http://www.wgubbs.com/
www.bblianmeng.com

; _=PP3V3_S3_SMS
BYPASS=U5920.14:13:8 mm

=I2C_SMC_SMS_SDA

CRITICAL
C5926 * 1 C5922 2 p .
R —— T VDD VDD_I0 R59mg
6.3 T6v R B
2 2 g N PLACE_SIDE=TOP 5%
3 NCX—"Ne  U5920 ey
BYPASS=U5920.14:13:8 mm R5924" NCX—/ LIS331DLH 402 ,
10K
Ds‘ TN N ren csl8 SMS_12C_SEL
= :ﬂ/_lz;’ 15 RESERVED
7 7z
402 5 spol 7 SMS_ADDR_SELECT
« SMS_INT L 1 |TNT1 SDA/SDI/SDO| 6 I2C_SMC _SMS SDA R
TP_SMS INT2 9 |rnT2 SCL/SPC| 4 I2C SMC SMS SCL R
~ GND—
EREE R5921"
10K
33850687 £
1/160

PLACEMENT NOTE=See schematic for orientation.

Desired orientation when placed on top-side:

+Y/\

Front of

MP-LF

402,

system

V

Circle indicates pin 1 location when placed

in correct orientation

=I2C_SMC_SMS_SCL

SMS_ADDR_SELECT=0 Addr:
SMS_ADDR_SELECT=1 Addr:

NOTE: SDA and SCL have internal pull-ups to VDD_IO.

am -

0x30(Wr)/0x31(Rd)
0x32(Wr)/0x33(Rd)

Isch MASTER=K90I MLB

SYNC DATE=02/15/2011 A

Digital Accelerometer
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; =PP3V3 SUS_ROM

'R6101 ®|  CRITICAL
3.3K
3 VDD
1/16W
MF-LF
it U6100
64MBIT
n e O SPI MLB CLK 6 |sck sorc SI| s SPI_MLB MOSI amis o e
SST25VF064C
OMIT
SPI_MLB_CS_L 15§ CE*
8147 45 [T E— 32 Wp* SO 2 SPI_MLB_MISO Uy @5 47 o1
719 ¢ (I SPIROM USE_MLB 7 HOLD*
NOTE: If HOLD* is asserted VS8

ROM will ignore SPI cycles.

<

Isch MASTER=K90I MLB

SYNC DATE=02/15/2011

SPI ROM
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AUDIO CODEC

APPLE P/N 35353199 as of July 2011

L6201 U6201 CONSUMES ?MA MAX. FROM 1.5V RAIL
FERR-220-O0HM =PP5V_S3 AUDIO 757
7 [IW)—=BRLVERIV5 SO _AUDIO 1 ! 2 o o PP1V8RIV5 S0 AUDIO DIG
MIN_LINE WIDTH=0.6 MM
o402 MIN NECK_WIDTH=0.2 mm _PP3V3RIVS SO AUDT
c6210 | 1 C6211 MY ~PP3V3R1VS S0 _AUDIO ,
4.7UF 0.1UF
208 2 2 123 o o PP4V5_AUDIO ANALOG Yess AT
X5R-1 X7R—CERM
0 2 C6216 |* C6215 6214 L c6213
Cc6219 * e o == Co 1UF <
= 10UF — C6218 1 1 C6217 - 12‘ CRITICAL
w7 oravr 1 202 wnciy
59 58 57 GND_AUDIO_ HP_AMP R TANT-POLY . 3 e 9 eoler 3 52:
2 57 o I PP4V5_AUDIO ANALOG 6221 | | 6220 Cenm TANT-pOLY GND_AUDIO_HP_AMP 57 58 59
Tour Tour D VA _REF VA _HP VA GND_AUDIO_CODEC 57 62
208 208
'R6210 208 T 208 BIAS DAC 9 [VBIAS_DAC
ppustes s b 0S4206 PP PP p— HPOUT_L| 38 MIN_LINE WIDTH=0.30MM MIN NECK_WIDTH=0.10MM AUD_HP_ PORT L oD 55 o
Iy CRITICAL — HPOUT_R| 40 MIN LINE WIDTH=0.30MM MIN_NECK_§TDTH=0.10MM AUD_HP_PORT R
17200 CS4206_FN a1 fvee_rrne- U6201 - R - T =
L 50 CS%EB?GB HPREF| 39 MIN LINE WIDTH=0.30MM MIN NECK_WIDTH=0.20Mmy HPAMP_REF -
5 AUD_GPIO_0 GPTO0/DMIC_SDAl LINEOUT L1+| 35 TP_AUD 101 P L
TP_AUD_GPIO_1 12 |GPIO1/DMIC_SDA2 LINEOUT L1-| 34 TP_AUD 101 N L
/SPDIF_OUT2 -
TP_AUD_GPIO_2 14 lcp1O2 - LINEOUT_R1+| 36 AUD 101 P R @D o0 o5 s S1G. SOURC
= FR SPKR AMP. SIG. SOURCE
GPIO3 = SPKR AMP SHDN CONTROL o ¢gUm-AUD GPIO 3 15 IGPIO3 LINEOUT R1-| 3 AUD 101 N R o <o o
AUD_SENSE_A 13 |SENSE A LINEOUT_L2+| 31 AUD_102 P T
D> — - 0D *° ** 1pp. SPKR AMP. SIG. SOURCE
CS4206_FLYP LINEOUT L2-| 30 AUD 102 N L Um0 5
62 6157 7 =PP3V3_S0_AUDIO o LINEOUT_R2+| 3 AUD_LO2_P_R 60 85
= 45 |FLyp - oD RT. SPKR AMP. SIG. SOURCE
43 lrrve LINEOUT_R2-| 33 AUD LO2 N R o
1C6226 42 |FLYN
0.1UF
MICBIAS| 16 AUD_CODEC_MICBIAS P
e cing
X7R—CERM
Bi0z 3 |VL_HD
CRITICAL vCcoM 8 CS4206_VCOM
= 1 VL_IF
LINEIN_L+| 21
o1 16 (TMy—HDA BIT CLK 6 |BITCLK NEIN_ ne
LINEIN_C-| 22 NC
o1 16 TMy—HDA_SYNC | LINEIN R+| 23 NC
R6211 10 |sync
22
81 16 HDA_SDINO LA\ A2 AUD SDI R 8 |spr MICIN_L+| 18 AUD_MIC _INP L am ¢
CUm}—HDA_SDINC — EXT MIC CODEC INPUT
5% 5 _|spo MICIN_L-| 1 AUD MIC INN L Py
1 eu — - <
e +| 19 AUD_MIC_INP R
402 | 11 NRESET* MICIN_R <4 BI MIC CODEC INPUT
8 16 HDA_ SDOUT | MICIN_R-| 20 AUD MIC INN R -
a 16 HDA RST L
TP_AUD_SPDIF_IN 47 |SPDIF_IN
- VREF+_ADC|_2 CS4206_VREF_ADC
AUD_SPDIF_OUT CHIP 48 [SPDIF_OUT -
R6212 R6214
39 22
AUD_SPDIF_OUT LAAAZ DMIC_SCL| 4 AUD_DMIC_SCL LAAAZ AUD_DMTC_CLK fymy 57
1/160 1/160
"oz DGND_THRM_PAD AGND "oz
o 9
B ~
= c6224 " NOSTUFF
¢ 'R6213
TANT-POLY 100K
GND_AUDIO_HP_AMP 2012-1LP 5e
59 58 57 17200
e
201 s s :
: Digial Mic - Only for mock ups
62 57 GND_AUDIO_CODEC MINNECEWIATH=0" oMi as o July 0

VOLTAGE=0V

57 AUD_DMIC CLK TP_AUD_DMIC_ CLK
—— MAKE_BASE=TRUE
AUD_GPIO 0 — TP_AUD_DMIC_SDATA
4.5V POWER SUPPLY FOR CODEC 7 MAKE_BASE=TRUE

APPLE P/N 35352281 as of July 2011
NOTES ON J30 audio

L6200 MIN LINE WIDTH=0.15MM MIN LINE WIDT .
FERR-220-OHM  MIN NECK WIDTH=0.10MM U6200 MIN NECK WIDT Codec HPamp used for Lineout/HPout. No external HPamp.
VOLTAGE=SY TPS71745 VOLTAGE=E-5V 3 Spk amplifiers - 2 tweeters and a sub woofer
577 I =PP5V_S3 AUDIO 1 2 4V5_REG_IN slrn s PP4V5_AUDIO ANALOG D ¢ 57 52 No 1i - © bilit
- o line input capability
0402 CRITICAL
Rzﬁgloo 4V5_REG . NR/FB|3_4V5_NR SPJ?IF out
.21K
o2 o1 s _pP3V3 S0 AUDIO . . China headset support
1 oD NCpPE—XxNC
1/16u
p-LF 1 C6200 1 1C6203
(A Mt R6203 |1 c6201 c6202 1| _L G
—_1 —— 1uF .1UF —_1
T Fr— 0-1p® T www.qdzbwx.com
XsR Tov Tev XsR
402 ME-LF 2 xsr X7R-CERM 2 402
2402 402 2
GND_AUDIO CODEC
XW6200 _ 57 62

NOSTUFF ISYNC MASTER=KAVITHA J30 SYNC _DATE=07/25/2011

R6§01 AUDIO: CODEC/REGULATOR
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,=PP3V42 G3H AUDIO

FROM

I2C ADDRESSES:

U6400
U6400

CHS
CHS

EXTERNAL (HEADSET) MIC INPUT CIRCUITRY APN:353S3066 as of July 2011

L6400
FERR-220-0HM

PP_AUDIO_CHS

102 MIN LINE WIDTH=0.
040: MIN_NECK_WIDTH=0.p5 MM

1C6400
90.%1UF

o [p-AUD_HS_MIC1

JiC6405
10UF

—T— 20%

5 6.3V
CERM-X5R
0403—1

Cée4le !
33PF —
5% =

HEADSET

50V
COG-CERM
0402

o m-AUD_HS_MIC2

« m—AUD_HS_RET2

Bl IM1C1
€l Imic2
a
Z
@
a

VDD

U6400
T$3A8237A0YZE
WCSP

RAMPI

RAMPO/CLAMPI

Q

2

o
GND2
GND1

CHS_CLAMPI

AUD_HS_RET1

MIN_LINE_WIDTH=0.40MM MIN_NECK_WINTH=0.20

oD

GND_AUDIO_ HP_AMP

59 57

FIN_CINE_WIDTH=U- 0HM —FMIN_NECK_WITH=0-Z0

i

CHS uses SMBus 0 connections

0111
0111

0111
0110

READ
WRITE

o0x77
0x76

R6403 R6402 R6401
" 2.2IK 2-21K 1L 02K EXT_MIC_BIAS M =
1% 1% 1%
1/16W 1/16W 1/16W
c4 MF-LF MF-LF MF-LF
402 40 402
D4
EXT_MIC_P
o CHS_CLAMPO oo -
NOSTUFF r
D2
1C6402 |[1C6401
D1 Tour ~ —— JQUF TO MIKEY & FILTER
6.3V 2 8.3V
a3 ? crRu-¥sR 6i0a 1"
Ad
B4 CPP EXT MIC N oD 2
R6 g 0 ﬁOSTUFF
1 2 [N
5% E
A I CHS_SCL R6406
1Cc640l6 402 E: _ 1 2 =12¢c MIKEY scrL am e«
_— 90’%0 01UF U| 17w
2 398 _bery 2] CHS_SDA MESLE
0402
R6405
1 2 R6407
1/51%sw 1 2 =I2C MIKEY SDA CED @ &
MF-LF 5%
402 1/16W
MF-LF
402
XW6400
) s , HPAMP_REF
56 o =

—
SYNC MASTER=DIRK J30 SYNC DéTE=02/16/201 2]

AUDIO: DETECT/MIC BIAS

d} Apple Inc. 51_9058 D
®

o
6.0.0
NOTICE OF PROPRIETARY PROPERTY:

THE_INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE

II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED

64 OF 109
58 OF 86

2 1



http://www.wgubbs.com/
www.bblianmeng.com

ZOBEL

NETWORK & 1ST ORDER DAC FILTER PLACEHOLDER

61 57 m AUD_HP PORT L
CRITICAL
C6500 !
0.10F ——
100 ——
P
0402
AUD HP ZOBEL L
R6500
39
se
16w
w0z,
53 57 [IN)-GND_AUDIO HP AMP
R6510
39
se
1ren
0z,
AUD _HP ZOBEL R
CRITICAL
C6510 *
0.10F ——
P
oo 2
040

61 57 [IN)-AUD HP PORT R

SYNC _DATE=07/25/2011

Isch MASTER=KAVITHA J30

AUDIO: HEADPHONE

FILTER
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SATELLITE & SUB TWEETER AMPLIFIER

Gain Pin Gain dB
APN:353S52888 as of July 2011
Connect to VDD 12
SATELLITE FC=1.2kHz typical Connect to VDD through 100k 9
Not connected 6
SUB FC= 172 HZ typical Connect to GND through 100k 3
GAIN 3DB with Rin=28k typical Connect to GND 0

ALIAS OF PPSVLT_S3, MIN_LINE_WIDTH=0.60MM, MIN_NECK_WIDTH=0.20MM

60 7 =PP5V_S3_AUDIO_AMP

CRITICAL C6607 *
-
L6611 Cc6611 0.10F —— < L e _
FERR-1000-OHM 0.00470F o —— C6601 MIN_LINE_WIDTH=0.30 mm
- T6v -
o5 57 (IN)—AUD_LO2 P R 1 esl_2 _SPKRAMP INR P 1|2 x7ReceRn 2 PVDD DSGIIJE’NEEK;WiDg:;O'ZO MM
ot U6610 4 R oD
2012152
L6610 A C6610 MAXV?LSP3 00 MIN_LINE_WIDTH=0.30 mm
FERR-1000-0HM 402 0.0047UF 55 SSM2315 R P A3 |+ our+ Bl MIN_NECK_WIDTH=0.20 MM
o5 57 (IN)—AUD_LO2 N R : esl_2 _SPKRAMP INR N |2 25 SSM2315 R_N B3N~ crozremour—| C1 SPKRAMP_R_N_OUT B < o1 &
0402 Al 5
crrm C2 Jsupn* carn_C3 spramp1_cain
102 B2
NeXx Re61]2
'R6611 100K
R6610 100K PGND H
su [
0 1/16W N 2402
AUD_GPIO 3 3 2 .
7 D AAAY; o <
5e 2
1/ lew
"ror
60 SPKRAMP_SHDN
ALIAS OF PPSVLT_S3, MIN_LINE_WIDTH=0.60MM, MIN_NECK_WIDTH=0.20MM =
60 7 =PP5V_S3 AUDIO AMP
CRITICAL
FERI%GIEDZO:LOHM C6621 €6608 ! - L EERRS
~ - 0.033UF 0.108 < =L Toour MIN_LINE_WIDTH=0.30 mm
o5 57 (IN)—AUD_LO1_P_R : ss |2 __ SPKRAMP INSUB P k] H 2 X7R-CEAM 2 PVDD T, MIN_NECK_WIDTH=0.20 MM
0402 0402 PKRAMP B_P T
U6620 B = sus p ou oDy ¢ o e
L6620 c%RéTZI‘gL brss MAXV?LSP3 00 MIN_LINE_WIDTH=0.30 mm
FERR-1000-0HM 0.033UF 65 SSM2315 SUB P A3 |yt our+ Bl MIN_NECK_WIDTH=0.20 MM
o5 57 (IT>—AUD_LO1_N_R : sL_2__ SPKRAMP TNSUB N 1 H 2 a5 SSM2315_SUB_N B3N~ crerscarour-| C1 SPKRAMP_SUB_N_OUT LD ¢ o o
0402
108
e C2 lsHpn« carn]_C3spPramMP2_GATIN
s
B2
NC YXine R6622
100K
su
/.
PGND fraeid
60 _SPKRAMP SHDN ~ 2402
54
ALIAS OF PPSVLT S3, MIN_LINE WIDTH0.60MM, MIN NECK WIDTH=0.20M4
60 7 =PP5V_S3 AUDIO AMP
C6609 —
L6631 C%Régml“ 0.1UF ] +| C€6605 MIN_LINE_WIDTH=0.30 mm
FERR-1000-OHM 1o < 47UF
0.0047UF x7R-CERM 2 [ 208 MIN_NECK_WIDTH=0.20 MM
2 v
55 57 [TN)—AUR_LO2 P T 1 esL_2___ SPKRAMP_INI, P 1 I I 2 0402 U6P‘2D3 0 Thm SPKRAMP I P_OUT U ¢ o1 o5
0402 Al
16630 259 CRITICAL MAX98300 MIN_LINE_WIDTH=0.30 mm
o830 G C6630 a3 WL a1 _LINE -
402 0.0047UF ss SSM2315 I P TN+ ouT+H MIN_NECK_WIDTH=0.20 MM
o5 57 [TN)—AUD_LO2 N L 1YY Yesl2 SPKRAMP_TINI N 1]]2 ss SSM2315 L N B3liN-  crerzcaour-| C1 SPKRAMP_I_N_OUT DD« o1 s
0402
108
cER C2 Jsupn* carn_C3sPrAMP3_GATN
102 B2
Nex 'R6632
100K
PGND 1/16W
60 _SPKRAMP SHDN ~ 2:1:;LF
54
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6

AUDIO JACK:LO/HP CONNECTOR,

SPDIF TX

L6701
FERR-1000-0HM

AUD_HS_MIC1

AUD_HS MIC1 UNFILT 1 2 m 58
0402
o
o
> CRITICAL
\é" L6703
62 57 7 _=PP3V3_S0_AUDIO 5 A FERR-120-OHM-2.0A AUD_HS_RET2
Place XW on/near Jack pin L89%2
FERR-1000-OHM
AUD_HS MIC2 UNFILT 1 2 AUD_HS_MIC2
o =
Place XW on/near Jack pin 0402
- o«
o
>
CRITICAL
APN:514-0671 2 L6706
J6700 AUD_CONNJ1 USMIC xo FERR-120-OHM-2.0A AUD_HS_RET1
SPDIF-TXRX-K24 MIN LINE WIDTH=0.4MM N , -
iy MIN NECK WIDTH=0.2MM oD =0
CRITICAL AUD_CONNJ1 USGND 0402
MIC . 6
DETECT . 5 AUD_CONNJ1 USGND_DET
SWITCH 2 AUD_CONNJ1 TIPDET
LEFT 1 AUD_CONNJ1 TIP
RIGHT | 3 AUD_CONNJ1 RING
GND _ 4
AUDIO
e AUD_SPDIF_OUT an -
W\{ P
C - GND
OPERATING VOLTAGE
For 1 C6700 CRITICAL
L L6704
— —L o ANALOG MIC CONNECTOR
2 S Y YY) AUD_HP_PORT_L . CcRITICAL
SHIELD oon Ve SUEY APN:51850520 J6701
PINS o0 78171-0003
CRITICAL M-RT-SM
L6705 —0
= FERR-120-OHM-2.0A
AUD_HP_PORT_R
- ’ — — D =7 > 62 6 _BI MIC LO 4y
0402 62 s _BI_MIC SHIELD 25
R6700 62 s _BI_MIC HI 3
10K AUD_J1_SLEEVEDET_R
1
CcRITICAL ) ) CRITICAL AN N oo 2 .
Dz6705 Dz6703 . L O
6.8V-100PF 6.8V-100PF o
402 402 402
, , CRITICAL RE701
CRITICAL
DzZ6701 Dz6704 ! ! - 4.7 AUD_J1_TIPDET_R
6.8V-100PF o, By-tooer LAANZ -
-8V- 402 CRITICAL v oD
402
) R R DZ6700 1 C6701 fraaad CRITICAL —
402
ESDALCS-1BM2: — Tooer SPEAKER CONNECTOR oo
sopss2 2 78171-0002
0402 -RT-sM
GND_CHASSIS AUDIO JACK APN:518S0519 3
VOLTAGE=0V. —=0
NN NECK WIDTH-0 . 1M CHASSIS GND STITCHES
MIN NECK WIDTH=0. MM
CNECK S SPKRAMP_L_P_OUT 1
XW6710 85 60 ¢ I o
o 95 0 s [(TM)-SPKRAMP L N_OUT 2o
1 % 2
4 C
XW6711 55 60 ¢ [T SPKRAMP_SUB_P_OUT
£l <L
I =
R6760 CRITICAL
ARA 2 J6703
Y 78171-0004
se -RT-sM
1/160 1 N
"ror —QO

1
55 50 ¢ [TW)-SPKRAMP_SUB N _OUT 2
o5 60 ¢ [TW)-SPKRAMP R P_OUT 3

[eNeNeNe)

)

o5 60 ¢ [TW)-SPKRAMP R N_OUT

C6760 - C6763 ARE FOR FILTERING POTENTIAL FSB NOISE COUPLED ON SPKR LINES

SYNC DATE=11/10/2011
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AUDIO: JACK
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CODEC OUTPUT SIGNAL PATHS

FUNCTION

VOLUME CONVERTER PIN COMPLEX MUTE CONTROL DET ASSIGNMENT PORT B LEFT(HEADSET MIC)
HP/LINE OUT 0X02 (2) 0X02 (2) 0X09 (9,A) N/A 0X09 (A) HP=80HZ, LP=8.82KHZ
MIKEY
SATELLITES 0X04 (4) 0X04 (4) 0X0B (11) GPIO_3 N/A L6880 MIN_LINE_WIDTH=0.10MM
FERR-1000-OHM MIN NECK WIDTH-0.10MM
SUB 0X03 (3) 0X03 (03) 0X0A (10) GPIO_3 N/A VOLTAGE=3.3V
SPDIF OUT N/A 0xX08 (8) 0X10 (16) N/A 0X0D (B) 61 57 7 =ZBR3V. 0_AUDIO ! z 3V 0_AUDIO F
o002 WCSP MIKEY 1A
CODEC INPUT SIGNAL PATHS . APN:35352640
I2C addresses: Mikey uses SMBus 0 cRITICAL
R6885 MIKEY
FUNCTION CONVERTER PIN COMPLEX VREF DET ASSIGNMENT MIKEY U6880 READ 0111 0011 0x73
100K Cc6880 : N| CRITICAL
BUILT-IN MIC 0%06 (6) 0X0D (13,B,RIGHT) MIC_BIAS (80%) w/a MIKEY U6880 WRITE 0111 0010 0x72 1UF < MIKEY
HEADSET MIC 0X06 (6) 0X0D (13,V22,B,LEFT) MIKEY MIKEY . AT AVDD
wwip X5R 2 U
SOUTHBRIDGE RESOURCES o CD3282A
PULLUPS for T2C ON PCH PAGE
FUNCTION SYSTEM GPTO SYSTEM INTERRUPT WCSP
AUD_IPHS_SWITCH_EN PANTHER_POINT GPIO16 N/A se 48 [TR)—=L2C MIKEY ScL C3 |sc.  wmIcBI C1
AUD_I2C_INT L N/A PANTHER_POINT GPIOS5/PIRQH B3 B1 MIKEY
55 40 (ETy—=12€ MIKEY SoA spa DETECT] 5s sw per
AUD_IP_PERIPHERAL_DET N/A PANTHER_POINT GPIO3/PIRQH | CRITICAL
D3 D1 +|" cess2
AwD 12¢ INT L * g RX BP
18 @ INT BYPAS —— . Lur
T 2o
24 [IN)—AUD IPHS SuITCH EN A3 |gNaBLE 2 s
i
62 TIPDET UNFILT Al HDET
N B2 CS g E MIKEY GND_AUDIO CODEC
R6880 g g co881 57 62
roox 0.01UF
N| | e e MIKEY |
ol a R6881
] 1K
62 57 GND_AUDIO_CODEC view
= = 0 ExT_MIC BIAS
CRITICAL ooy
c6883 MIKEY z °®
0.1ur R6884
AUD SENSE A PORT A DETECT (HEADPHONES) PORT B DETECT(SPDIF DELEGATE) II 2.2K
7 ) 57 (OOMAuR Mic me : s mic 1 mc AAAA Bxvmic e e
[— I [— .
cRITICAL o
PP4V5_AUDIO_ANALOG_FLT 1 1 C6886 o R6883 MIKEY x:;:r —
o — — — R6806 R6805 .10 s02 100k c6884 1
39.2K 20.0K .
It i D wzc Twy © L » 0.00820F
<l R6804 3 116w 16w 1] e RN
03806 b b o 8
1§0K SOT563  p |3 62 AUP_J1_SLEEVEDET_R_INV 2 2 = CRITICAL e
»144116} P-CH &-AUD_PORTA DET T, &-AUD_PORTB_DET_ L 40z
S ! p AUD_FORTA DET L p LUD_DORTE BEL L
402 EXT MIC N
61 m AUD_J1_ SLEEVEDET R CRITICAL @ *
cRITICAL
1R6812 SSM5N37FEIB
1Cc6802 u SSMEN3TFER
0.01UF 516G 220K 06801 = |_f
108 5% Kkn 06801
2 5% o= e sorsea | K
X7R-CERM 4 5
it s i H e
62 57 GND_AUDIO_ CODEC D 5 »
B CRal) e
62 AUD_J1_SLEEVEDET_R_BUF ? GNC s 1 PORT B RIGHT(BUILT-IN MIC)
0 — R6850 R6851
AUD_J1_SLEEVEDET_R_INV ~“L R6803 AUD_J1_SLEEVEDET_R_BUF 100 2.4K
—a S21e —7 - +7 [CIy-2up covec trcaras AN, g sias e
APN:37651081 220K
/16w 2 /20
1|s : . crirican
frinel e .| cess2
N-CH - 2.208
GND_AUDIO_CODEC L e
62 57 TanT
wor
&2 57 GND AUDIO coDEC
CRITICAL
L6801 6850 L6850
FERR-1000-OHM FERR-1000-0HM
0.1ur
s7 ¢ (IN)—ERAV5_AUDIO ANALOG 1 2 AUD MIC INP R I I : BI MIC BI F : Yy : _ Bromic mHr am: «
0402 os0
62 PP4V5_AUDIO_ANALOG_FLT CRITICAL 10
c6851 2av R6852 J—
MIN_LINE_WIDTH=0.1MM 0.1UF SR 1
! MIN_NECK_WIDTH=0.1MM AUD MIC INN R L2 oz 100k c6853 L
C6804 R =0 AUD_J1_DET_NMOS_DRN 7 <} 11 e 0.0010F —T—
VOLTAGE=5V sov v o L6851
0.1UF 108 0402 xX7R-cERI
10v 20% 21 P FERR-1000-0HM
202 cERu wn  R6853
2 57 GND_AUDIO_ CODEC w02 2.4x BI MIc IO F : Y Y Lt o ane «
GND_AUDIO copEC ) 2
62 57 AN/ o
1/‘z‘uu
XW6851 r
APN:37650634 1 o m
N & o= BI MIC SHIELD ans e
ts
'S APN:37651017 HP=80HZ
soT-563-HF
SOT-563-HF NTZD3152P
1 —
R6801 5 NTZD3152P G — 06804 6800  »pls =
220k AUD_J1_DET_RC2 ¢ el 06804 & SSM3K15AMFVAPE |
ED —
/16w
et s D
2
2
R6 R6807
100K AUD_J1_DET RC 100K AUD_J1_DET_RC2[ INV
61 m AUD J1_TIPDET 2 2
se se K p
1200 17200
e C6801 ! 'R6808 R6809 abp 71_DET NMOS_GATE
2ot 0.1UF 201 220K - - - -
NOSTUFF , 208 1oy 220K B
CERM 402 5% 1/16W
R6830 2 CErM 402 Lrasw e
0 TIPDET_UNFILT , 402 2
° &2 57 GND_AUDIO_CODEC
Y
1/16w
ME-LF
402 R6810
10K
1 2 AUD_TIP PERIPHERAL DET @ 18
st
1/16w
MEEEAF EXTRACTION NOTIFICATION

—
lSYNC MASTER=DIRK J30 SYNC DéTE=02/20/201 2]

AUDIO:Jack Translators
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MagSafe DC Power Jack

CRITICAL
J6900 CRITICAL
78048-0573 F6905
M-RT-SM 6AMP-24V
ot « PP18V5_DCIN FUSE 1 2 =PP18V5_DCIN_CONN ;g
PR | TN LANE TERTE T omm
3 VOLTAGE=T8.5V 1206-1
an ) 1C6905 =PP3V42_G3H_QNEWIREPROT ,
o] 0.01UF
o5« ADAPTER SENSE 2% 1C6908
2 30V, CRITICAL 0. 1UF
0603 R6929 SMC_BC_ACOK_VCC U6901 4%
2. (?K ~ TC7SZOBFEAPE 5 2 CERM
51850656 402 al SOT665 2 1 ——
— Eyat vee —
= 5% CRITICAL . -
5
b &iggé&% . SMC_BC_ACOK 05 46
s @y SYS_ONEWIRE alrge SC70-5  pyals
D _NC =
~ mJ(
NC
l1-Wire OverVoltage Protection
BIL CONNECTOR
. =PP3V42_G3H_BATT
CRITICAL
J6955
CPB6312-0101F
F-ST-SM
14 M) 13
O
2 00 1
e 1@y =SMBUS_BATT_SDA ool
6 a8 =SMBUS_BATT SCL 615 ol < SMC LID R
70 smc it SMC_BIL_BUTTDN_L lz P ;
c6952:| | me2zfo ol e
47PF —— L C6951 1
53¢ T 16~ 15 0. 1U1;‘ =
C6954 1 C69531|  camu? 7 i
0.001UF —— 47RF —— 51650523 402
195 - 539
X7R-CERM CERM
0402 402
BLRT 3.425V "G3Hot" Supply
R L
BAT30CHETLM Supply needs to guarantee 3.3V delivered to SHC VRef generator
.., =PPBUS_G3H , 5.0 PBUS_G3H_R P3V42G3H_REF3
7% P BECK PPVIN_ G3H_P3V42G3H
173w NBLARE R 3 o 1C6996
"S55 MIN-NECK—WIDTH=0:3 mm 9. 1UF
9 2 VOLTAGE=T8.5V IR6995 N N 12%
1.00M X5R
=PP18V5 DCIN CONN ; 47 , P18V5_DCIN_CONN_R Piaw i - 402-1
. N IR cga20! it £ =
=03 mm
/3w VOLTAGE=18.5V 4'7}%% ®P3V42G3H_TON 3 |yoy b Byp 2
0805 XSR-CERM 2 . U6990
EN  PM6640
P3V42G3H_FB 8 [ycc DFN CRITICAL
= L6995
2 l[rg CRITICAL 33UH-20%-0.44A-0.4550HM =PP3V42_ G3H_REG ,
1 6 P3V42G3H SW 1(YYY L2
C69911 NC %—{REF R S WIN TINE WIDTH=0.5 mm D52LC_8M Vout = 3.465
1UF —— GND _PAD MIN_NECK_WIDTH=0.25 mm -
%(g;{ N 35352776 o 350mA max output
603-1 C6994 1 £ = 470 kHz
0.1UF ——
* $ T
518-0375 i%g 2 1(222609F99
402-1 —
TEocD BATTERY CONNECTOR T, %
BAT—K‘?%;KI‘%I—K92 =+ =+ }égl:}—CERM—l
p1| OH-
p2| 042 —
P3| o042
npan =SMBUS BATT SCL e
ps| o3 . SYS_DETECT L
6| o6 =SMBUS_BATT_SDA o wsfes
p7| o7 o« c PPVBAT G3H_CONN %;géﬁ;g
8 8 - ~ 1 Isch MASTER=JACK J30 SYNC DATE=07/29/2011
eo| o2 ! c6950:| c69601| ROLAMP24025; ROoRR
—|10 0.1%%1; 1@1; 1180 DC-In & Battery Connectors
SHLD_PIN| O v o, v, 55
SHLD_PIN| o411 535 60528 - 2
SHLD_PIN| O-}L2 Apple Inc.
sHLD_PIN| O—423 0 0 l ®
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NO STUFF
R7091
" " 1AQ\ 2 PP5VI_CHGR_VDDP .,
NO STUFF 5.5V "G3Hot" Supply A
Inrush Limiter Reverse-Current Protection R7093 o5
.. PPCHGR_DCIN D 1 > PPCHGR DCIN D R _ P5V5G3H_BOOST R7092 VO STUFF
CRITICAL CRITICAL o VYV PN L Wilte=0Tg mi omrno o
FROM ADAPTER Q7085 Q7080 1716w VoPrAGESTS v o NO STUFF NO STUFF 1 2 PPCHGR DCIN _ ..
AON6405L AON6405L 102 i C7094 1 NO STUFF P MINWECKWIDTH 0:5 mm
, _=PPDCIN_S5_ CHGR DFﬂ?;F BFI\S?XG VIN BOOST .22UF —|— CRITICAL Lriew VOLTAGE=5.5V
. re PPDCIN G3H_INRUSH 07090 c};ﬁi 2 L7093 -
PPDCIN_G3H_INRUSH_E - M DINE WISTEST 6 mmo LT3470A 402 | 33UH-20%-0.39A-0.4350HM| ppsys_CHGR VDDP
| MIN LINE WIDTH=0.6 MM Ve rACEE T8 15V ) &sHDN* sw| 4 PS5V5G3H_SW 1 2 MIN-NECKWIDTH=0.3 Mm
VELrACHE 8By 0.3 M IR7080 1as| 2 NN RENRWIDFH=0 35 mm DP418C-SM VOLTAGE™S.5V
’ T00k 7 |y CRITICAE SHETCH NopEmRROE Vout = 5.506V
DibrerRUR
3 1
1C7087 %%%grg NO STUFF L [y = 1 200MA MAX OUTPUT
45,/ UF < HGR ATE DIW> C7090: GND__'PAD 107 095 R70951 (Switcher limit)
2 287 MIF LINE WIDTH-0-3 mm 4.70F —— 0 o
$2B3CERM MIN-NECK_WIDTH= 3o pu— g% 1/211“’5 NO STUFF NO STUFF
'R7081 *OR-G5os 2 §pY_cog-cErM  uF CRITICAL | CRITICAL
= 62K 0201 2 1C7098 (1 C7099
CRITICAL D%lsw D%Zlgrg P5V5G3H_FB f— %OQUF o 210(%UF
7005 102, 2402 NO STUFF <Rb>| 2 30 2 3o¥
1 603 603
BATZ YR ImM (CHGR_AGATE) R720090g
1 R7005 (CHGR_SGATE) 1% =
20 - 1/20W
< PPCHGR DCIN D 2 (CHGR_DCIN) R7021 281,
MIN ECK‘WIDTH 0 2 mm L3 1 2
ACIN pin threshold is 3.2V, +/— 50mV VOLTAGE=TS. 5V MELEE X 5|, CRITICAL
02 1C7020 EL2E « CHGR CSI R P R7020 Vout = 1.25V * 1 + Ra / Rb l
Divider sets ACIN threshold at 13.55V L5 0a5uF 402 -02 ou : ( a -
: T ik i
Input impedance of ~40K meets 30mA max load 2 X2R-CERM R7022 HGR_CSI_R_| +T, Riieszw
sparkitecture requirements 1 5
PP5SV1 CHGR VDD _ R7001 v | PPDCIN G3H_cHGR
, __=PP3V42_ G3H_CHGR IAAA 2 . PP5V1_CHGR_VDDP 1/ Tow N REoR WIBTH=0:3 M CRITICAL CRITICAL
VOLTAGE=5.1 y MIN LINE WIDTH=0.2 mm MEE%F VOLTAGE=T8.5V 1 0 3 0 1 0 3 1 1C7 0 3 6 1C7 0 3 7
i VoLmagEts Iy 02 . C7 . C7 L TuF 0.001UF
’ 302 c7 01%% 1 T ggg I, 28y S 8%
POLY-T. X5R X7R-CERM
BATT_3S C70021 No STUFF 183 CRSE-DZ-Su CRSE-DZ-bu 031 O einge NEAR-c7036.1:3mm
)12t 1UF R7002 X5R 2
R70 ig% 100K 402 PLACE_NEAR=Q7030.5: lmm
1K x5y 2 V16w 2 < -
1/16W 402 6 ME-LF - b =
Ma63, R FCR_AGHD 2402 VoD vDDP
12 |yusTCRITICAL pcIn| 2 g PPCHGR_DCIN _
'R7010 |i m—SMC_RESET L 1, Oy 2 CHGR_RST_L 13 Jsup_rst_n ool 26 | CHGR scaTE RiTrcar Max Current = 8A
30.1K 5L, © D—=SMBUS_CHGR_SCL 1lse. Y7000 S 7030 (L7030 limit)
1916w MpLEE —SMBUS_CHGR_SDA 10 lsoa rory  AGATELL CHGR_AGATE RJKO3E1DNS
Ap18Y i02"  "CED P csTp| 28| CHGR_CSI P HWSON—8 f = 400 kHz
5,462 s >—CHGR_VERO 4 lyrro a
CSIN| 27 84 CHGR_CSI N
CHGR_CELL 6 lcrrr s WIN LINE WID CRITICAL CRITICAL TO SYSTEM
Float CELL for 1S CHGR ACIN 3 bhe 3 moor| 25 | CHGR_poor MR NECKMEDZEZG: L7030 F7040
m W years|24 | CHGR_UGATE "™ BTH=0:5 Mm 1| 2 3 4.7UH-9.5A 8AMP-24V
N CHGR_ICOMP 5 |rcomp PHASE| 23 CHGR_PHASE ﬁi‘ﬁiziﬁﬁi TRUE 1YY Y L2 1 2 =PPBUS_G3H 763
R7011 CHGR_VCOMP 7_lvcomp MIN_NECK WIDTH=0.P mm MIN-NECEWIDTH=0.3 mm THLP4040DZ-SM
9.31K LGATE| 21 CHGR_LGATE MTN-LINE-WIDTH=0 m SWITCH NODE=TRUE 1206
1g CHGR_VNEG 8 VNEG GATE NODE=TRUE DIDT=TRUE NO STUFF
180 IR7015 s CHGR_CSO_P 18 losop BeaTE| 16 | CHGR_BGATE "™’ |
402 100 s CHGR_CSO_N 17 Jeson 20v/v amon| 9 CHGR_AMON - R70138%
15 HGR_BM
e g8 36v/v mwon CHG ON = 1/100 _PPVBAT G3H CHGR REG .
BATT 2S 5402 1C7050 27 (o) ACOK 14 =CHGR_ACOK U ¢ 50 5 MF-LF IN LINE WIDTH=
Y1 21 1UF oz g 603, MIN-NECK—WIDTH=0:4 mm CRITICAL
R7013 CHGR_VCOMP R 108 g g OMIT VOLTAGE=I2' 6V 167040 1C7045
1K — 2 L&y 2] & D CRITICAL 2201:‘ — 1
11dw C7015 402 R | 35352929 W 4 Q7035 CHGR_PHASE_RC
755 53301:1“ RIKO3E1DNS CRITICAL
20% BATT_3S s CRITICAL
402
s R7050
'R7042 L AON6403L
DFN5X6
1 2| 3 SyvER2 TO/FROM BATTERY
2402 XW7000 PPVBAT G3H_CHGR_R . 3ls
- vl ONfiiET diany Tkl pevmr concom
< .
PLACE NEAR=U 29: 1 o 7055 ! C7056 ! C70571 2 OLTAGE=T2.6V .
BEACE-NEARZY7888:33: 1mm 1UF —— 0.1UF —— 0.01UF g Vi =
389 1% 1%
X5R 2 X5R 2| X7R-CERM 2 4
603-1 402-1 0402
(CHGR_CSQ_P) R7051 2.2 1
470PF — =
195 (CHGR_CSO_N) R7052 o 1,pp2 s GHGR CSO R N =
2 CERM = - -
0402
(PPVBAT G3H_CHGR_R) (PPVBAT G3H_CHGR_R)
(CHGR_BGATE)
CHGR_ICOMP_RC =
1C7042 C7011: 1C7000 C70051 70261
—— 0, 068UF 0.01yF —— ::1%1“ 0.229F —— 0 0010F ——
~ 1% 1% T T I 303 185
}éEISECERM X7R—g£}l§l§j 34‘3‘2‘4 %{gl:} XTR- Cgllgl;l PART# OTY | DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION
wq GND_CHGR AGND
IpTH=0.2 mm 1075012p 1 | RES, 5MOHM, 1%,1W,061p,4-TERFO50 CRITICALBATT 2S
MIN-NECRWIBTH=0" —
VOLTAGE=0V
SYNC MASTER=JACK J30 SYNC DATE=09/27/2011)
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION FRCE TTTIE
PB 1 B r harger
37650927 2 FDMC3020DC 07030,07035 CRITICAL CHARGER_POWER_FET:FAIR 37650761 1 SI7137DP Q7055 CRITICAL us_Supply & attery Cha ge
37650966 2 RIKO3ELDNS 07030,07035 CRITICAL CHARGER_POWER_FET :RE 37650845 1 SI7149DP Q7080 CRITICAL d} Apple Inc
37650845 1 SI7149DP Q7085 CRITICAL ®
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K6 NOTES : L7030 CHANGED BACK TO K24 IND DUE TO LAYOUT II NOT TO REPRODUCE OR COPY IT
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7

=PPVIN_SO_VCCSASO

System Agent Power Supply

, =PP5V_S0_VCCSASO
VCCSASO BOOT_RC ’ _—
CRITICAL ﬂ%giﬁ%ggﬂug¥gfg.z mm CRITICAL
R7101% 1C7101 DIOT-TROE =0.2 mm e} 1,
2.2 %&pF 1 39YF-0.0270HM
1/16W 2 0¥ 1C7130 16V 2
mF e 535 R7130'| L g.22UF 51505
2 0 T, 18% PLACE_NEAR=C7121.1:3mm
BP5V S0 _VCCSASO0_vCC = &QE? 2 GERM PLACE_NEAR=07100.2: 1mm
26 T 1
VoLrAgES sy PTH=0- 2 mm ol = 6032 37650944
CRITICAL
VCC  pvec VgIchéIs% VIBD‘IS‘T . Q7100
U7100 gjﬁg;ﬂE?Kj]IDTH: : 2) RJK0222DNsS
ISL95870A o HWSON CRITICAL
VCCSASO_DRVH
R7151 - oD =Pvccsa_EN oy TN onf1e | ¥CCSASO-DRVE - CRITICAL B30 C
» > CPU_VCCSASENSE 15 22K CPU_VCCSASENSE_DIV 10ps CRITICAL, 0] 17 Shoheheos U 1 154490, A =pp _REG ,
M VCCSAS0_SREF 7 OMIT_TABLE 16 ASO LL 7 1 2 _pp oeiz
1/16
R oA - . e s R Fovosaon-sn_ HENANENFRRAS 3 a 6A Max Output
R7147 VCCIAS0_VO 12vo reaTe| 1 5””6‘?1““‘?““ e 15250913 VOLTAGEST 05¢ 1
BTbroTRUS
f = 300 kHz
41.2K VCCSASO_OCSET 1llocseT 3 _J
1
R7153 %E%E‘g » PVCCSA_PGOOD 14 |pcoop
2
veesaso RTN 14 82K VCCSASO_RTN_DIV 4 |goy VCCSASO DRVL 34 4
"~ MIN LINE WIDTH=0.§ mm]|
1 /Mw VCCSASO_FSEL 13 |psen MIN NECK WIDTH=02 mm
MEE%F DIDT=TRUE
2 Cc7103 1 VCCSASO_SETO 8 |sgTo 1
P - j—
XW7105%8] o.ozzitég - R7103! VCCSASO0_SET1 9 [ser1
PLACE_NEAR=C1761.2:1lmm] XSR-X7R-CERM 2 R7148 1/12‘% 6 lyroo
52.3K MF-LF ENDIAN SWAP)
1 102 5 lyrp1 ¢
1716w 2 = VCCSASO_CS_P
MF-LF 1
2402 __(22721092 o pon . s VCCSASO_CS_N
[ = fo3 N N R7141
B 2 © ~ 1K
o RSZ 15’1{) 883 1180
= : MFZLE (C7140
1
d A 49221 Too0PF
a Lirew 12 CPU|VCCSA_VID<1> ZIII
1% 02 12 CPU|VCCSA_VID<0>
107106/'R7154 |'/R7152 |1 c7105| ¥ o 2y 1R7142
—L_Topr 464K 24.64K _L TopF g NRR5s°¢ L TK B
- 38w 1/16W 1/16W - 28y 1 OCP = R7141 x 8.5uA / R7140
E 7
2 20G_cERM| MESLF MESLE 2 20G-CERM R7149 Lyiew
0402 0402 %;QK (VCCSASO_QCSET) 2402 OCP = 8.5A
1/16wW
MF-LF (VCCS. 0_VO)
402 —
XW71
7300
VCCSASO AGND 1 % 2
N LINE WID =0. mm
MIN_NECK_WIDTH=0.2 mm
VOLTAGE=0V -
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
PLACE_NEAR=07100.3: 1mm
INTEL TABLE: 35353074 1I[C,1SLY5870A,PWM,2BIT-VID,RMOT-SNSE, 2087100 CRITICAL
VID1 VIDO Voltage —
0 0 0.9v
1 0 0.8V
0 1 0.725V
1 1 0.675V

—
SYNC DéTE=09/28/201

lSYNC MASTER=JP‘CK J30

System Agent Supply

Cf} Apple Inc.
<)
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PWM FREQ. =

5V _S3/3.3V_S

WER SUPPLY

= *
VOUT = (2 * RA / RB) + 2 VOUT = (2 * RC / RD) + 2
<RA> <RB> <RD> R%>
R7267 R7268 R7269 R7270
21K 13.7K 10K 6.49K
XW7203 1716w 1716w 1716w 171 XW7204
MF-LF MF-LF MF-LF MF
SM 402 402 40
2 531 SV_S3_VFB_XW7203 1AA 2 LAAAZ AAMA
PLACE_NEAR=L7260.1:1 MM
- PLACE_|[NEAR=L7220.2:1 MM
XW7205
SM
,, =P5V3V3_REG_EN 2552
« , =PPVIN S5_5VS3
R7273
XW7202 107272 190K
o e pret]
PLACE_NEAR=C7291.1:1 MM 603-1 =pPP5V S5 LDO ,
e 7 =PPVIN S5_5VS3 . = P5VP3V3_REG3
CRITICAL L c7281 1C7270 . =PPVIN_S5_3V3S5,
1UF 10F CRITICAL
P5VP3V3_VREH 28% . 1CT7242
~ 103 2 i €7220: §7
851 1¢c7271 803 0. 1UF —— A
PLACE_NEAR=Q72/60.5: 1MM j— ?8'%2 2UF = AN 2 2 (5:1-%‘1{»4
PLACE_NEAR=C7281.1:3MM J_ 2 SE¥M © - X7R-CERM 102
< . 571%90 3'27260 Ny VIN  VREF . R7220 PLACE_NEAR=07220.2 WACEiNEAR=C7Z41.l:3MM
. SKIPSEL VREG3
ourr i R W 1 sy . crrrea -
CS%TZIE%L ol a5z Flsu W LERIRSEL “ronssn vrees| 17 PPSV_S§ LDO NESLF 07220
RIKOSELDNS o 4 2 || 1 P5VS3_VHST R1aAA 2 P5VS3_VBST2Zypers CRITICAL (1o ]9 P3v3ss |vBST 1 AAp,2 P3V3S5_VBST R f— RJK0216DPA
HWSON-8 L I NI NECK Wrbei-o 2 P5VE3 MWHZ%wm,Uzi?onwmlﬂpmnssDRwﬁiwgﬁéjﬁ NI NECK Wrbei-0.2 L E WPAK2
CRITICAL 5 Nr VoK wip hon ps5vE3 Ln  20kr, o 1rol11 P3V3s5 |11 N R Wm0, 5 101 5 CRITICAL
4 7UHL17321-\6 (l)SMOH in-Liws wioT=0 ¢ [ « L we WTOT=0 & W ) Lz%% 21(21 A
. ~13A- e oo 3 o P5VE3 DRVL 19 N 12 p3v3S5 | DRVL NEECK hiomed 2 : i
MAX CURRENT = 12.947A LYY 2 F F 5 prVZ1 O DRVL2 e | | o N B
P5V$3_VOl 2401 a voz|7_P3V3S5 |vopR SR om0z W 6
300 KHZ PCMB104E4R7-SM g’j — IHLP2525CZ-SM1
P5VS3_VFB_ 2yrp1 3] vrB2|5_P3V3S5 |VFB -
, _=PP5V_§3 REG P - ] B =PP3V3_S5_ REG,
OMIT PJVS3_ENTRIP ENTRIPL enTrIP2[® P3V3S5 |ENTRIP 4 4 5
CRITICAL D, a
1C7293 1C7290 CRITICAL 7261 MIN-NECR-WABTH=0:5 Mit verk| L8y ne CRITICAL
RJKO3EODNS 4 e 23 1 1C7250 |1C72
0.001UF — 10UF = 1 PGOOD C7251
044 =i HWSON-8 R7271 s 1C7273 1] R7272 Z-T50UF  —— JQUF ——0.00
2 CeR 2 xoR 5 115K Eno{ =2 SV3V3_REG EN|_L 1our 78.7K 5 2%y S Gokv S 88
402 003 LLew END THRH PAD T, égév &zlls.w EOLY 535 755
; |; L 2402 - ~ 603 N 402
GND_5V3V3S5_SGND 152 -l— MAX CURRENT = 7.45a
MIN-NECRWIDTH=0:3 MM PWM FREQ. = 375 KHZ
VOLTAGE=0V XW 'S7M2 0 1
Q7221 PLACE_NEAR=U7200.25:1 MM
SSM6N37FEAPE
SOT563 P5V3V3_PGOOD 3
Q07221
SSM6N37FEAPE
SOT563
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION Isch MASTER=JACK J30 SYNC DATE=08/22/201]]
37650927 1 FDMC3020DC 07260 5V_S3_POWER_FET:FAIR 5v/3 .3V SUPPLY
37650928 1 FDMC2514SDC 07261 5V_S3_POWER_FET:FAIR
37650966 1 RIKO3E1DNS 07260 5V_S3_POWER_FET:REN d} Apple Inc.
- SEPERATED MASTER PGOOD FOR BOTH 5V AND 3V3. ®
37650895 1 RJIKO3EODNS 07261 5V_S3_POWER_FET:REN|

E

THE
I
I
III
v
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, =PPVIN_ S3 DDRREG
CRITICAL CRITICAL RITICAL PART NUMBER ﬁggkgé}agsgon BOM OPTION REF DES | COMMENTS:
.'Cc7330 J*c7331 1C7332 |1 C7333 |1C7334 "
39UF-0.0270HM —— 39UF-0.0270HM 1U%F ::(1’-%00101’ 33UF 12850299( 12850218 ALL
i T 2 33t 2 55 218
2 X3R X7R-CERM -
, _=PPVIN_SO DDRREG LDO _ BOLY o BOLY oM 603-1 0402 EQLY TANT . 12850093| 12850218 ALL
NO STUFF
, =PP5V_S3_DDRREG ) ©7301: PLACE_NEAR=Q7330.5:1mm |  PLACE_NEAR=C7332.1:3mm
10&% =
C7300:1 X3 2 N
10&5 L0 J S, A CRITICAL
v
X382 = Y A %}K%EQSDNS
runce 18037300 2210
. R7325  |PRCRIGIBNEY o
VLDOIN MIN NECK WIDTH=0.17 mm C7325 OMIT C
= MIN_LINE_WIDTH=0.6 mm 402 MF-LF 0.1UF S
s TN vssr| 15 DDRREG_VBST 51%,\/(\’/\1/216"'_ DDRREG_VBST RC 1 |27 CRITICAL
» > DDRREG_FB U7300 PRve[ 14 DDRREG DRVH MINDIREWIBTH=0:6 mn"  1los 1| 2 3 L7330
— —_DDRVTT EN S 17 ls3 PE51916 swl13_DDRREG LL GATE_NODE-TRUE (DDRREG_LL) )Z(EX 0.88UH-20%-19A-2.3MOHM
» (>—=DDRREG_EN I ——— 16 |ss fikes e TRUE [ 402 - H 2 =PPDDR_S3 REG
DDRREG_1V8_VREF & loser oRvij 11 DDRREG_DRVL S ME-RERREBRACS £ nreciodoRas-Sn
=0:17 mm
CRITICAL pcoop| 20 DDRREG PGOOD s - - CRITICAL Vout = 1.5V
R7315 ] — vpposNs| 9 DDRREG_VDDOSNS 5 J*C7340 14.1A max output
C73151 50 0K VT CRITICAL ——330UF (07335 limit)
0. 1&5 p— 15, 6w DDRREG_MODE 19 |vopE VTTSNS D 2 2509 e 1C7346 £ = 400 kHz
XTR-CERY 2 ME-DF DDRREG_TRIP 18 |rrIP (DDRREG_DRVE) Q7335 CASE-B2-8M1 f— 98.%001015'
0492 wentrson.corem rindeian-ora00.6:5mm vrrrRer| 5 =PPVTT_S3_DDR_BUF 4 RJK0226DNS CRITICAL| 2 39%
- - Tomh max 1oad - MIN LINE WIDTH=0- HVSON-333 EIRSCERM
CRITICAL CRITICAL MIN-NECK-WIDTH=0.17 OMIT C7341%, |*1C7345 0202
NO STUFF |1 PGND GND  onD pan C73601 1C7361 s 330UF —— —— JQUF 2
R7319 R7316 10UF —— —— TouF L2087 S &% XW7301
150K o ~ =« r« 20% 1 T2 8% POLY-TANT XoR [8
£ 100K 1 1 r« o] 652Y 2 2 2V 1| 2| 3 CASE-B2-SM1 603 SM
Lyiew 1% cw R7317|'R7318 603 603 N
402 MF-LF 200K 66.5K PLACE_NEAR=CI101.1+ 1mm PLACE_NEAR=C3101.1+ 3] PLACE_NEAR=C7340.1:1mm
4DDRREG_P1V35_L B A S, Hisu s 7360, C7361 close =
2 2 ’ close O memor: =
NO STUFF | Q7319 2402 2402 = 2 Y R
1 | SSM3K15AMFVADE PLAGE_NEAR7200. 19+ 3mm PLACE_HEAR-07300. 1853 W7 300 ﬂ%gﬁggjvﬁgggzg -7
> SM
_| VESM
M Frace_ uEAR-07300. 21510
s Y3, JGND_DDRREG_SGND
2 MIN LINE WIDTH=0.6_mm
MIN NECK_WIDTH=0.17 mm
VOLTAGE=0V B
MEM VDD_SEL_1V5_1L an >
_—
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
37650979 1 FDMC0225 Q7330 DDR_POWER_FET:FAIR
37650874 1 FDMC02028S Q7335 DDR_POWER_FET:FAIR

Ismc MASTER=JACK J30 SYNC_DATE=07/28/201
————

1.5V DDR3 Supply

d} Apple Inc. 051-9058 | D
®

76.0.0
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R7401
1 2
R G VY
MINWECEWIDTH:O.Z MM 1 I%SW
VOLTAGE=5V MESLF =PPVIN SO CPUIMVP ;¢
=PPVCCIO_SO_CPUIMVP
’ SThe? LLS7A23
C7401¢* —— % p—
2.20F - ~ 208 ~ 20y
%83} —_— }glzl—CERM }glzl—CERM
_ 2
R7479* 'R7480 ¥SR-CESY
54.9 130
WS < e FLACE RERE-T7400. 191 2m
102, 5402 —L PLACE NEAR=U7400.29:2mm
PLACE_NEAR=U7400.18:2mn| PLACE_NEAR=U7400.16:2mm b I A
O @ Note: value needs scrubbing
Q o a
* 88 R7403 R78Q°
U7400 11828, —LAN2-CRUIMVE_TSNS1_P o o o v -
MAX15119GTM /1% 1/20w
QFN 1 1/16W MF
o @Um_CPUIMVP_AXG_PWM2 13 |prypims TonB PUIMVE_T HESLE R7402 201
150K
Ne 3L prRvEImA owa| 48 CPUIMVP_TONA LAAA 2 ?;383
1% a;
45 |cspa3z  CRITICASsTAL| 25 CPUIMVP_BOOT oUD ¢ A6 ._/\/\%/\ 2 CPUIMVP TISNS2 P (mryes e ss
7 46 45 10 oy CPU_PROCHOT L 4 vruoT* pHA1|27 PUIMVP_UGATE1 o 402 NO_STUFF 1§?w
xal[ 26 CPUIMVP PHASEL g C175‘319F8 26
1 C7450 2 CPUIMVP_PGOOD 24 | pora prail 28 CPUIMVP LGATEl  @um e D
= = PUIMVP_ISUM R
—— 43PF a CPUIMVP_AXG PGQOD 12 |poks cspa1| 42 CPUIMVP_ISUM1 P 6 —| |4uL — —
e <3 —R8a — = oD 10%
# gogsomma (8 PUIMVP_VR_ 47 |mx CSPAAVE :; CPUIMVP_ISUM x713255((¥i:RM
1 + \ @D CPU_VIDSOUT 21 | yoro csnal t CPUIMVP_ISUM N am e« pp PUIMVP "
L ) ~PPSV_S0_CPUIMVP VCC
7 12 Iy CPU_VIDSCLK 23 | ok real = CPUIMVP FBA o (133040(%12 R7410
7 12 —CPU_VIDALERT L 22 o ALERT* cspaz| 44 CPUIMVP_ISUM2_ P 12 1 5 AXG_PHASEL
34
CPUIMVP_NTC 39 | pugrua f:iiy——Jxmlmﬂ;EXEl——ED“ AN ggg 'R7430
40 — 69 16V
CPUIMVP_NTCG THERMB xnal 33 CPUIMVP PHASE2 it XTRSCERM 261 9,
CPUIMVP_SLEW 38 |sr praz| 31 CPUIMVP_LGATE2 gwm, o i
— - 2402
CPUIMVP_IMAXA 35 | rmaxa BsTal 14 CPUIMVP_BOOT1G _ gom e
CPUIMVP_IMAXB 36 | rMaxs pus| 16 CPUIMVP_UGATELG @ « CPUIMVP_ISUMG2_ Py
1 1 OMIT - 15 - I, , Y = =
R7468 R7466 1 It 1 LXB PUIMVP_PHASE1 .
R7464 R7462 R7460 8 18
25 76K 25 76K NOSTUFF 196K 215K CSPBAVE DLB PULMVE LGATEL ©
upLEE upLEE NONE 116w 116w cspp2| 11
402 402 NONE MF-LF MF-LF
2 2 2402 L1402 ,402 cspB1| 2 CPUIMVP_ISUMGL P crmyes
cswp| 10 —
reB| © CPUIMVP_FBB 6
& m < @
2 8 Eg &
1 AGND Z Z Eg S
CRITICAL CRITICAL — & ©
R7469 R7467 'R7465 'R7463 'R7461 ofg| «| = NO STUFF| NO_STUFF | NO_STUFF [NO STUFF |[NO STUFF| NO_STUFF CPUIMYP ISU o u
100KOHM 100KOHM 200K 137K 137K 1C7415(1C7416 |1 C7423 —LSUMGN-—am
ﬁlsw ﬁlsw ﬁlsw — —— 100PF —— 100PF —— 100PF
0402 0402 ME-TF ME-TF ME-TE 5 —— 5% — — 5% —— 5% — 5%
25V 25V 25V 25V 25V 25V
2 2 2402 2402 2402 2 NPO-CERM 2 NPO-CERM 2 NPO-CERM 2 NPO-CERM 2 NPQ-CERM 2 NPO-CERM
0201 0201 01 0201 0201 0201
GND_CPUIMVP_SGND .o NO STUFF
— MIN_LINE WID' =0[.6 mm
PLACE_NEAR=Q7510.1:1mm MIN NECK WIDTH=(Q.2 mm
PLACE_NEAR=Q7550.1: lmm VOLTAGE=0V 1C7440
1000P?
1%
2 £]k-CER) R7440
CPU_AXG_SENSE R 1 2 _CPU_AXG_SENSE 127
- = Y - = R7413
o > CPUIMVP_ISUMG_AVE_ P 1720w 10 CPU VCCSENSE B
C74411 201 68 _ P e
1000PF
1% 7 R7441
X7R-CERM
0201 CPU_VCQSENSE R 1 2 PU_ ENSE_| 12 70
NO STUFF| NO STUFR /20w
1C7442 |[1C7443 :z01
— T1000PF —— I000PF —
2 X7R-CERM 2 X7R-CERM 68 12 78
0201 0201
PLACE HOLDER PLACE HOLDER

25V
NPO-CERM
0201

NO STUFF

Ismc MASTER=JACK J30 SYNC_DATE=08/03/201
————

CPU IMVP7 & AXG VCore Regulator

d} Apple Inc.
<)
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7

5

4 6o »_=PPVIN_ SO_CPUIMVP -
CPUIMVP_BOOT1_RC THESE TWO CAPS ARE FOR EMC
VTN REE WERTE=0 - 25 it CRITICAL| CRITICAL CRITICAL| CRITICAL CRITICAL
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CPU VCCIO (1.05V sS0) Regulator
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CAESAR IV 1.2V INT.VR CMPTS

1.05v SUS LDO
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S5 Rail Enables & PGOOD

73 7 =PR3V3 S0 VMON

73 7 =PP3V42 G3H PWRCITA A A 2 53:’7331;55: L — =P5VS3 EN L Gy o
», =PP3V42 G3H PWRCTLInternal pull-ups 100K +/- 20% P
402
State SMC_PM_G2_ENABLE| PM_SLP_S5_L PM_SLP_S4_L PM_SLP_S3_L R7914 180799
79401 CRITICAL R7941 PM SLP S4 L 13382 $n,068UF
67940 - R136 ) Run (50) 1 1 1 1 #3507 o (W) BU SLE S 1 A 28
. ?8 o VoD 2% SSUR Sleep (S3) 1 1 1 0 prAXaY TPAD VBUS_EN o
CERY u7941
SLG4AP012 o6 Deep Sleep (S4) 1 1 0 0 PLACE_NEAR=US701.3i6fmm =
TDFN 2 ‘R791R |
1 0 0 0 R7911 ) 9.1k
SMC_PM_G2 EN 2l a ur ad pocp Sieer 59 I 2,
* ¢ (D-MAKE -BASE= e o757 Battery Off (G3Hot) 0 0 0 0 P A oy Q7911 D
., =PP3V3 S5 PWRCT [ CLLEER 402 PLAcE_NERR-07812.2: cifm _ \ifli\dSKlSAMFVAPE
Threshold:
DLY > 10 ms 1.3v 3.3V S4 ENABLE PLACE_NEAR$U7300. 16 : 6mm P3V3§3 EN  — —p3v3s3 EN
=PP3V3 S5_PWRCTL 1 WAKE_BASE-TRUE — “
7 8 S5 PWRGD i 77 o v
S5PGOOD_DLY 7 iy 1c DLY/| St MAKE_BASE=TRUE : PLACE_NEAR=U7970 .6+ 3mm 970 -RBRREG Ly - DORREC 01 o
- 1 u797 — = = a
1 C7 9 4 1 oo THRU PEEEAS - 74LYC1G32 ;i:z:;:i P3v3sd BN oD — =USB PWR EN @
S5_PWRGD (old name RSMRST_PWRGD)-—>SMC 10y oren - = _ 76 1C7910(r1C7912
8 § _CERM 0 o SMC-->PM_DSW_PWRGD xor-comi : r
® = S0 ENABLE
1 R7978 =
1o s SMC_S4_WAKESRC_EN = 75 45 26 17 5 ¢ (OMy—PM_SLP 83 T 1 100, (PM_SLP_S3_R_L) Pu SLE S3 R L e
CPUVCORE ENABLE NO S TgFF liggw 2  R7986
R7974 ; L R7987 2 '@98]_ R7988 5 1K
ALL_SYS PWRGD 1 0 2 CPUIMVP_VR_ON L /\/\/\/2 33K 39K s
7305 20 22 v oD < o 7. 16W iiey Y spifr
3T FEACRAEARTU7400.7:5m HELE i5F B rcon seomm B mmncsrrro. oo | 20
] PLACE_NEAR=U1800.G18: 5mm PLACE_NEAR=U7100.15:6;
4 — =PIVBSO EN mmm
=PP3V42_ G3H_ PWRCTL
=R G
P1V5S0_EN — =P1V5S0_EN 71
3.3V/5.0V Sus ENABLE « R7931 MAKE._BASE=TRUE = ——&m C
73, =PP3V3_S5_PWRCTL , §10K lwm
PLACE_NEAR=U7940.1:2.3mm e CPUVCCIOS0_E — =CPUVCCIO0S50_ EN@wm, 70
C7943 7| 402 -
. . PVCCSA_EN —— =PVCCSA_EN
S0 Rail PGOOD (BJT Version) - luk s CHER VERgnry o | TAKE_BASE-TROE = S
CERM 2 vee pCHER VERGOT
| =PP3V3_S5_VMON 402 07?432008 Q7931 LJE PLACE_NEAR=U7100.15:6m} PLACE_NEAR-U7600.3:6mm | PLACE_NEAR=U7770.3:6mm :L;;";Z"g“js:sm
— 74AUP1G
_s0_ R7956! SMC_BATLOW_L:100K pull up on SMC page = s0T891 SSMEK15AMFVAPE kn 1C7987 1C7981 1C7988 1 ¢ a7ur
46 45 Mc BATLOW_L 1 VESM — - . 08
. 1501195 » 2 coru-xsx
11279051 LE1eH ALL_SYS PWRGD 23 24 a5 73 £l 1l ™ sf3
20K 402, vl 4 o PM_SUS EN _—— =P5V 3V3 SUS EN n
Piew SOPGD_C P — . WAKE BASE-TRUE — ——TD
Z':E;LF R7 9K53 v T =
VMON_3V3 DIV 1 VMON_Q2 BASE © - GND VFRQ Low: Fix Frequency
2 VFRQ High: Variable Frequency
'‘R7952 e Q7950 CHGR VFRQ Generation
02 —]o1
7.15K 5 02 - ASMZ%EF?:LZZ NO STUFF
1/16W DFN H4-
R rad R7954 Ne 8 — R7817 = .
3 =PP1V5_S0_VMON L ALK vMON 03 'BASE , LAAAZ ENET Enable Generation
= Frivese e 2 “crrricar sie "ENET" = "S0" || ("S3" && "AC" && "WOL_EN") 3.3V ENET FET
- NC b - g
02 . 402 3.3V SUS Detect °
Q4 C C.
R7955 075%3"
1K vox o4 pass .., _=PP3V3_ S5 PWRCTL =PP3V3_SUS_PWRCTL NTR4101P B
= 1 2
737 PP1VO5_S0_VMON ’\/5\%/\;— L 35352809 PLACE_NEAR=U7930.6:2.3mm
s{Len FORCD_BJT_Gab Ngns§efi,cigady 12ms §7230° 1 , _=PP3V3_S3_P3V3ENETFET . 2 /s D\ 3 =PP3V3_ENET FET ,
402 Worst-Case Thresholds: Jo3 nse input -inr = T2
R7957} PR220.55758 $7BYY oy, 1C7921 T
Q2: 0.XXXV 100 R7921! L7950 ¢
Q3: 0.640V sy CRITICAL o 10K _— 12’{*] L
3.3V w/Divider: 2.345V ME-LF VDD 5% 2 2R
162, 1/16W 103 C7922
Q4: 0.660V =PP3V3_ SUS PWRCTL 5 MEEE R7922 0.01UF
o = ENSE {J793( RESET* v 0 AO0K P3V3ENET_SS 2
=+ PM_ENET EN L 1 2
= <4 peooDp Cr 4 02PS3808G33DBVRG4 5 PM_RSMRST_L goes to U1800.C21 _ENET_EN_ ’\/é\(\/ = 1]
- Qﬁ( 10%
ToERRAMA SO bWRCIL. GND (BOKMEP e fra3s 6V
- - 402 X7RZSERM
. . . R7967* 1C7931
SO0 Rail PGOOD Circuitry 10K oo zmm%ﬁgf m WLAN Enable Generation —
. N NQ STUFF 1/16 2 CERM - < "WLAN" = ("S3" && "AP_PWR_EN" && ("AC" || "s0"))
: R7968 FIsE 402 ) 5 i — — .
Thresholds: (ISL Version in development) 100 402 NO STUFF > —WOL_EN - NOTE: S3 term is guaranteed by S3 pull-up on open-drain Ap PW
VDD: 2.734V-3.010V o (ID>—CRUIMVE_AXG_PGOOD IAAAZ ¢ . 7921 -
V2MON: 2.815V-3.099V Lusso peooD £ o o q Q 3
V3MON: 0.572V-0.630V FLVSS0_PGOOD from UT7 e R7966 = SSM3K15AMFVAPE | P4 PM_WLAN_EN_L o =
V4MON: 0.572V-0.630V n @%«N\/_‘ een ﬁ .
7 7 ZBB3V3 50 MON R7965 3o 0 N77%025DW—X—G
, =PP5V_S0 VMON 0PGOOD TSI 5 PGOOD L 100 402 1l ™ sf3 soT-
75 7| =RR1V5_S0_VMON S0C7960 1 o /Y 1 le/z AP_PWR_EN e
SoﬁQ%D oE = ML 1pE —— i R7964 75210 my_PM_SLP_S3_L 1
6 sb 208 —— 402 100
- 04K ﬁey%D bg " chey 2 |~ 70 [ZTy—CBUVCCIOSO PGOOD 2
1140 ﬁg?ﬁnﬁ‘? 402 o P AC_EN L (AC_EN_L) SYNC MASTER=KOOL MLB SN PV
MFAIEQZ 1/160 O4K 7 9 6 O R718063 ME-LF %792 — —
MF-LF e
a0z, @g 1519502 Rrkz « cPucesa pooon N 2NTR0IDNp-C — 47920 Power Control 1/ENABLE
2 D)
Eov DIV vugn 3 Jvauon CRITTERRI Ly v HEgi R7973 2m700ZpCxCs (| 051-9058
S0, P1VS5_DIV_VHON 5 lv3moy 5% s < Apple Inc.
ﬁeyféDsTflL 1 p1v_vmdn 6 lyamos CEEOOP_ Ist.l e ALL_SYS_PWRGD_R 46 45 17 /180 o el o —
$BLV05_DIV_vign 6 | 2
15. OKS"ﬁG?%TflL V4tON §0€%ISL ] 165, (PM_SLP_S§3_L) . 6.0.0
16" 10R PRI P73 GND THRM_PAD R NOTICE OF PROPRIETARY PROPERTY :
M, 116w 15.0K N o 35352310 ’\/\/\/Z ALL SYS PWRGD o g5t 25 24 45 75 THE INFORMATION CONTAINED HEREIN IS THE
4025 1/16W THE POSESSOR AGREES TO THE FOLLOWING:
MF-LF &glgg - I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 79 OF 109
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= III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART

3.3V,5V s3

ENABLREI 013

68K

v

73 OF 86

ALL RIGHTS RESERVED

2

1

R_EN signal.



http://www.wgubbs.com/
www.bblianmeng.com

LCD CONNECTOR

LVDS CONNECTOR:518S0787

s LCD_IG PWR EN

J9000
20525-130E-01
F-RT-SM

p— c9015 |t c9010 |t
0.001UF —— 0.001UF

U9000 108 —_ 0% —_

FPF1009 it

| rEF1000 £9004 ko=

ON FERR-120-OHM-1.5A
, =PP3V3_S5_LCD 2lvin 1 vour 1|4 PP3V3 LCDVDD SW Y YL S BvS_Lepvin_six .
_ _ I YOLTAGE=3.3v 0402-1F 19008 CTieAL MIN_NECK_WIDTH=0.20 MM VOLTAGE=3.3V  MIN_LINE_WIDTH=0.30 MM
MIN_LINE_WIDTH=0.30 MM 120-OHM-0.3A-EMI
TH MIN_NECK_WIDTH=0.20 MM 2 s PP3V3 SO LCD F

RM

D

1 C9009 LU, /1 1 C9011 1C9012 beorte TN LINe RIDTR=0.25 Tl T
6 7 '‘— 0.1UF —— 10UF “MIN NECK WIDTH=0.20 MM

—— 0.1UF — 10% =T 20% 80 17 6 _LVDS _IG A DATA N<0>

— 0% 16v
2 2
5a5° 0y , _=PP3V3_S0_JCD (LVDS DDC POWER) 80 17 ¢ _LVDS_IG A DATA P<0>

31

50v
X7R-CERM
0402

I 3lvIN_2 vouT 2[5

1
2
3
.
ch%
7
8
9

2

12

16v
XTR-CERM
0402 10

R9009 80 17 ¢ _LVDS_IG A DATA N<1> 11
12
13

1/16W MF-LF
MF-LF 5402 80 17 ¢ _LVDS_IG A DATA N<2> 14

'R9008

‘e

10K g0 17 ¢ _LVDS IG A DATA P<1>

- 80 17 ¢ _LVDS_IG A DATA P<2> 15

‘e

s s _LVDS_DDC_CLK CRITICAL 6
s s _LVDS_DDC_DATA L9080 85 6 LVDS CONN A CLK _F_N 17
90-OHM-100MA

18
19
20
21

54

S I/F

85 6 LVDS _CONN A CLK F P

‘e

3 77 ¢ _PPVOUT SW_LCDEKLT

50 17 _LVDS IG A CLK N
C9020

DLP11S
DLRALS
s0 17 _LYDS TG A CLK P LYY Y L2 0,001UF

50v
X7R-CERM |2 NC
0402

NC

——

22
23
24

LED BKLT I/F

= 25
26
27
28

77 ¢ _LED_RETURN

77 ¢ _LED_RETURN

77 ¢ _LED_RETURN

N(

77 ¢ _LED_RETURN

77 ¢ _LED_RETURN

o o s fw | =

77 ¢ _LED_RETURN,

[000000000[000000000000000000000000000000]0

SYNC DATE=02/15/2011

LVDS CONNECTOR

Apple Inc. 05} 9058 | D

v
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29_A BIAS_R2DPO g .
D g A TRias RIDNO | 29 h- d 1
DP EXTA ML C P<0> C9300 : DP EXTA ML P<0> GND_VOID=TRUE s (gyy—L29 A BIAS R2IDNO T A ng Spee Slgna S
o e O -
0.10F v +» @um_T29_D2R_N<0> (C9370/C9371) ng’—igw |—| T29_D2R_C_P<0> .
s mm—DP_EXTA_ML_C_N<0> C9301 @
0.1UF

G0l
ool
|
2

2
)le CERM- XSR 1
z DP_EXTA_MI, N<0> ,, w5 @om—T29_D2R_P<0> T29_D2R_C_N<0>  mms s
. X!

C9371
SR —camon 0. 47UF CERM_X? . OND_YOIRIRIE <4 1 /20w D9364

X5 2 52 429 GND_VOID=TRUE (D9364.2)
1[. 5K 1 2
s mm—DP_EXTA_ML_C_P<l1> C9302 1|2 DP_EXTA ML_P<1> .. . C93§/“2—V°I"‘TR“E % T29: TX 0
0.1UF | I 323 cafbn v m—T29_R2D_C_N<0> e |—| T29_R2D_P<0>
s mm—DP_EXTA_ML_C_N<1> C9303 1 Iz DP_EXTA_MI, N<1> ,,,, w5 [y T29_R2D_C_P<0> CERM-XSR-1
0.1UF | I §

T29DPA_ML_C_P<0> 76 83
o T29 _R2D_N<0>

0% 16V C9373 || — S o D9373 a X . T29DPA_MI,_C_N<0> oo 76 o
o 0.47UF | | 238, 3¥: 1 1. 5K 1 2 BARIU-UZLRH [: TSLE-2=7 GND_VOID=TRUE (D9372/D9373)

. GND_VOID=ARUB0L 200 D9365 a X B
. DP_EXTA_ML_C_P<2> C9304 1 Iio% - DP_EXTA_ML_P<2> ., T29 signals are R9373 MF 201 2. >|—TSLP7277 p | ewp_vorp=TrRUE (D9365.2) D
. 1UF || 3s5r-camon s T29_A_ BIAS_R2DP1 CRITICAL GND_VOID=TRUE
o« @D—DP_EXTA_ML_C_N<2> C9305 |2 DP_EXTA_ML_N<2> ,; P/N-swapped after AC + O>_T29_A_BIAS_R2DN1 T29 Path (All 4 D’s) RO3741.5K 1 z\pp 2 e
0.10F | 1333 cafn caps to improve layout. GND_VOID=TRUE Bias :Lng D9372/D9373: SIGNAL_MODEL=T29PIN R9375 1.5K 1 , MF 7201 J_
%C9380/C9381) D9364/D9365: SIGNAL_MODEL=EMPTY GND_VOID=TRUE PO %?w =
- DP_EXTA MI,_C_P<3> C9306 : Ii% - DP_EXTA ML _P<3> .., o 29 D2R N<1> - 729 D2R C P<1> e
0.1UF | 1383 caden O 9 D2R P<1> 0.47UF || &ohu-ghn-1 729 D2R_C N<l> o)
o s DP_EXTA_ML <3> 12 DP_EXTA ML N<3> ., 4 _ o2 22 <ouT} 1 e 2 e AR
- - 0.1UF | [ 138 k8% 9 o ,M_S_O_m7 ” 0.470F | | 2k 3¥ro1 GND Y §R5E 5% 1/20W D9360 GND_vOID=TRUE (D9360.2)
R93091;I/V\/\/2 B 13 G§D7VOID—TRUE 1%1 > B T29: TX 1
1 2 * p—
w1 1(gry—DP_EXTA_ AUXCH C_P C9308 1|2 DP_EXTA_AUXCH P ., w5 ppy—T29_R2D_C_N<1> |—Q9—3—8—|0 270F |—| 22 T29_R2D_P<1> — == T29DPA_ML_C_P<2> mom 7 13
0.1UF | [ }3% c&%en w5 (y—T29_R2D_C_P<1> 9383 CERM-XSR-1™ " "m29 R2D N<1> D9383 T29DPA_ML_C_N<2> rrm 1 o,
C9309 Cc GND_VOID=TRUE B K Y
o ogry—DP_EXTA_ AUXCH C_N 1 H% - DP_EXTA AUXCH N ) ] ] 0. 47UF 2% a1 [ 1.5K P - #LP=2=7T | GND_vorp=TRUE (D9382/D9383)
0.1UF X5R-CEROL 9308 R9308/R9309 maintain bias on C9308/C9309 GND_VOID=TRUE201 5% 1/20W D9361 A K - .
) R 1 2 - R9383 MF 201 » | GND_VOID=TRUE (D9361.2) —
If GPU uses common pins for AUX CH 1M/\/\/\/ gF 12%9w to prevent spikes when U9310 AUXDDC_OFF = TSLP-2-7 "GND VOID=TRUE
and DDC, alias nets together at GPU. 1 transitions from high to low. CRITICAL R9384 1.5K 1 2
) R9354 30 1 ,,n 2 C9364 1|2 (all 4 D'S) B85 L ok s \an o e 200 | ]
A\ 217771« DP_SDRVA_ML_R_P<0> > ZZUF |Tl o DP_SDRVA_ML_P<0> SIGNAL_MODEL=T29PIN RISBS1.5K i pp2 o 2 |
ME 2001 DP ,SDRVA_MI,_R_N<0> xR 02 .. DP_SDRVA_ML_N<0> D9382/D9383 uF 201 =
. —— R9355 30 4 2 I C9365 ( )
D P A S u e r - D r 1 ve r NN —sr—T1770W T SIGNAL_MODEL=EMPTY ,
_ MF 201 O.ZZUF X5R 0201 Both R’s must connect
s, _=PP3V3_S0_DPSDRVA (D9360/D9361) A
R9350 30 LAAAZ C9360 1 |2—| to C in star topology.
— R 737 L PP SDRVA ML R_P<2> 0.220F | [ 38% 6577 = DE_SDRVA _ML_P<2> DP Path Biasing _:DP A BIASO
R9351 30 53 DP |SDRVA ML_R_N<2> Cc9361 : ss DP_ SDRVA MI, N<2> [ VOLTAGE=3.3V |
C9310: 1C9311 |1 C9312 LAANZ I—”—l R9361 1.5K 1 5
272gF —— -0 TUF —— 0 TUF Al ERRI 0.220F | [ 28 5337 2384 AN 7z
6:3V 16V 16V 1 1 R 1.5K 1 2 MF
CERM 2 2 XSR-CERM 2 X5R-C R9352 R9353 . =PP3V3 SO0 DPSDRVA = NN 5% 1/20W
PS8301 I2C Addresses: d02-LE 0201 0201 oP 270 270 ] mE 201 'R9362 C
U9310 1/20W 1/20W R9365 1.5K: 2 2
Al A0 Addr (W/R) 1 PS8301TOENA0GTR_A2 A L 9359 : AN\ 5170w 320w
0 0 0x96/0x97 = OFN Co 1‘?] R9364 1.5k LAAAR Mr 201 %01
—_— 2
0 1 0xB6/0xB7 w7 _DP_EXTA_ML_P<0> 1lin pop CRITICAL our pop| 30 DP_SDRVA_MIL_C_P<0> - CRITICAL T 55
1 0 0x94/0x95 w s DP_EXTA_ML_N<0> 2 |1n_pon ouT_pon|_29 »» DP_SDRVA_ML_C_N<0> X7ng§';g 2 s U9359 41 C9358
1 1 0xB4/0xB5 - - C9363 1 2 74LVC1G04DBDCK - 1UF
Not oth P 4 s 75 _DP_EXTA ML_P<1> 4 1N _pip our pip| 28 ss DP_SDRVA ML_C_P<1> |—|0 10F |—|1g% e ,s _DP_A PWRDWN 2 >C‘ DP A BIAS 1 I
ote: er Parade - - . X5R-C |—‘|
.7 DP_EXTA MI,_N<1> 5 27 5 DP_SDRVA_ML_C_N<1> sc70
devices use 96/B6, . R it £9362 1 |i0%—16,7 ’ =
so only 94/B4 are 51 75 DP_EXTA ML P<2> 7 lin_p2p our_p2p| 25 DP_SDRVA_ML_C_P<2> 0.1UF CERon DP / 2 9 A S d M ka CERM =
used for this part. o1 75 .DP_EXTA_ MI,_N<2> 8 |1n_p2n our_p2n| 24 DP_SDRVA_ML_C_N<2> C9367 IC supports input I LOW— pee U}(
1 i i =
NO STUFF s 75 DP_EXTA ML P<3> 9 |in_p3p our_p3p| 23 s DP_SDRVA_MI_C_P<3> I 0.10F 10% Tov _ high while Vec ov. = 76 75 _PP3V3_SW_TBTAPWR
o » _DP_EXTA MI, N<3> 10 1N p3n our p3N| 22 s DP_SDRVA_MIL,_C_N<3> : X5R-CEROL Must be 3.3V DP A port power
R9311' [*R9310 - - C9366 1
1K 1K « @ DP_EXTA_DDC_CLK 14 |1y scn ac_auxp| 20 s DP_SDRVA_AUXCH_C_P 0.1UF XSR-CEROL —
118w 16w . DP_EXTA DDC_DATA 13 |1y spa ac_auxs| 19 . DP_SDRVA AUXCH C_N
MF-LF MF-LF ololola
4022|2802 o »» _DP_EXTA AUXCH P 16 |rn_auxp our_auxe_scr| 18 (DP_SDRVA_AUXCH P) ﬁgzgﬂbinggg3gi’rt' OMIT_ TABLE®|S[~|~|[" 1R9399
15 17
1 61 75 _DP_EXTA AUXCH N IN_AUXN OUT_AUXN_SDA (DP_SDRVA AUXCH N) during training. .. DP SDRVA ML N<3> 31 DIN170T %OOK
151?312 s U} DP_EXTA_ HPD 3 |in_meD (rpp) our_upp| 31 (DP SDRVA_ HPD) C9369 53 DP_ SDRVA ML _P<3> 30 IprnN1_o- CB&%E]?POOSI %Ziow 1
P1eu DPSDRVA_I2C_CTL_EN 26 |r2c cro_EN (IPU) 32 DP A CA DET — 0. 1UF SR -camon »» DP_SDRVA_ML_N<1> 27 |prni 1+ TvoEN 220 =
brrl CA_DETL ==t A _a Rl -am C9368 s DP_SDRVA ML _P<1> 26 |nryg 1o bour o+] L T29DPA_ML_N<3>  gmy iy o
2 DPSDRVA_I2C_ADDRO 36 |12¢c_ADDRO (IPD) 0. lUF - pouT 0-| 2 T29DPA_ ML_P<3> B
DPSDRVA_I2C_ADDRI 35 |12¢_apDRI (1PD) cexr| 11 __DPSDRVA_CEXT oo DP_SDRVA_AUXCH P 19 [ayx1+ - T29: Unused D
PLACE_NEAR-U9310.11:2 »» DP_SDRVA_AUXCH N 18 |agxi-  CRITICAL # Unuse
s =I2C_DPSDRVA__ 38 Iscr_cTn — C9319 1
i =I2C_DPSDRVA_SDA 37 |spa crr 3 oUR DP_SDRVA_HPD 17 |upp 1 pour_1+| 4 T29DPA_MI,_N<1> & e e
293 CKPLUS_WAIVE=NdifPr_badTerm pour_1-| 5 T29DPA_MIL_P<1> 76 83
12 6.3V — {OUD
DESDRVA_REXT REXT JoSERY 2 T29_A_RSVD_N 25 |ntna_o+ T29: LSX_A_R2P/P2R (P/N) B
2 16 D DP AUXCH ISOL 39 |auxpDC_OFF (IPD) T29_A_RSVD_P 24 Iprn2_o-
34 = 23 Avx+ 6 DP_A_EXT AUXCH P w76
DP_A_PWRDWN_R PD (1PD) 9392: 1R9393 (T29 A _LSX P2R) DINZ2_1+ Ao 7 Db A EXT AUXCH N re
R R 22 _ D
SDRV_PD . (T29 A LSX R2P) pIN2_1
_18 1R9319 PS8301 has internal GND__ THMPAD 55% 2%1 _A_ ] = T29: RX_1 Bias Sink
R93 0 422K ~150K pull-down on PD elal s v2g 2o T29_D2R1_BIASP 15 |nuxo+
/238 197.1 N pin. Okay to drive this 201, 2201 T29_D2R1_BIASN 14 |aux2- upp_1N| 8 DP_A_ EXT HPD Ve RURD
2R i 2 pin even when VCC=0V per 13 2
201 2402 Parade (pin is 5V-tolerant). R9396 R9397 NCXx D 1R9398
i =
1 Port A M( :l | = 1K K s _DP_A_ PWRDWN 10 |gpy sEL 100K
= 1/200 aL2ow 685 L29_ A BIAS 1 32 |ay sgr, | LO~Port A &F/‘Zl)w
201 201 11 - HI=Port B 2201
s PR3V3_SW_TBTAPWR |\ 0 o oo . L1 e
ust be 3. port powe CBTL04DP081 (353S3151) and L —
PI3vEDP212 (353S3055) are
o & 1 C9330 C9331 R9338! footprint-compatible parts with SIGNAL_MODEL=T29DP_MUX
10K similar pinouts. NXP uses pin
VDD
CRITICAL OMIT_ TABLE 2 10V 2 1oy 118w 10 for ML and HPD, Pericom uses
CERM CERM MFP-LF
U9330 402 402 165, pin 10 for ML and pin 11 for HPD. €L
LPC1112A L =
,s _DP_A CA_DET @ |RESET#/P100 0 HVQFN25 R/PIOL 0/2D1 |16 e T29DPA_CONFIG1l_RC 2 9334 Note: U9390 ML/HPD defaults to T29 mode so that DP/T29
.5 _DP_A_PWRDWN @—2]P100_1/CLKOUT R/PIOL 1/2D2 |17 qgum T29DPA_CONFIG2 RC e RlOK Display can detect host T29 support using I2C
33 T29_ LSEO<0> 7 1p100_2/SSEL/CT16B0_CAPO R/PIOL 2/AD3 |18 gy gl;g_:_HV_igﬁi LAANZ TBT A _HV_EN gymy 55 7 pull-ups on ML<3>. U9390 AUX defaults to DP mode
" —T2C T29AMCU SCL 8 |00 a/scr (0D) (IPU) SWDIO/PIO1_3/AD4 ;z - 229 Egg £oD 75 ,14451}“}3 88%88 ?orlxogfosxu—" B&Ji%(—:g?wns would defeat DP Sink’s
" =T2C T29AMCU SDA 9 P10075/SDA(0D) PIO1_4/AD5/WAKEUP L 46 75 402
=TBT_ WAKE_L: 75@'1‘;5;131’—17-\?11:'13—..&1:10075/5& PIO1_6/RXD[23 gu g;g : i:i ;;? P2R = Plug to Receptacle SYNC MASTER RSOT TiE SYI\m=02/15/201 A
_— . T A _BIAS R 11 24 R2P = Receptacle to Plu
Desktops use PCIe WAKE# : T29_ LSOE<0> 1| 100-T/CTsE PIOL_7/TXD = = T29 LSEO<1> P g
Mobiles use S4 WAKE# 2 PIO0_8/MISO/CT16BO_MATO  PIO1_8/CT16B1_CAPO - am DlsplayPort/ng A MUXlng
5 @u—L29_LSOE<1> g 13/p700_9/MOSI/CT16B0_MAT1 I2C Addr: 'R9339 pv—
=TBT WAKE_L . - 14 oD : 1M
17 (o] - SWCLK/PIOO_10/SCK/CT16B0_MAT2 (OD) 0x26/0%x27 (Wr/Rd 0
OMIT 1 TBT_PWR_REQ L 151R/P100_11/AD0 (OD) vss  THRM XTALIN -4 'R9335 |'R9336 ( ) Lrew Apple Inc. o
PAD
SWCLK T IX 10K 2402 <) 6.0.0
/16w /16w NOTICE OF PROPRIETARY PROPERTY:
I:I‘O‘ELF I:I‘O‘ELF = THE INFORMATION CONTAINED HEREIN IS THE
2 2 PROPRIETARY PROPERTY OF APPLE INC.
SWDIO THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 93 OF 109
. . . II NOT TO REPRODUCE OR COPY IT
R9330 provides pads for programming/debug of MCU, please make accessible. - III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
If project has space for 10-pin programming header it should be used. IV ALL RIGHTS RESERVED 75 OF 86
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3.3V/HV Power MUX

V3P3 must be S4 to support
wake from Thunderbolt devices.

, _=PP3V3_ S4 TBTAPWRSW

Nominal ~ Min  Max
CRITICAL | CRITICAL IV3P3 1100mA 1030mA  1200ma
1 1 INVSO  890mA  830mA  930mA (assumes 15V, 120 minimam)
coag7il. o380 | cosen e e D
6% 3v 28" 2__ _; 189
POLY-TANT X5R— CERM 1 CERM PP3V3 SW TBTAPWR 75
CASE-B2-SM 603 402 - TE
19 v3p3ouT 18 MIN-NECK—WIDTH=0130 MM
20 |Jv3e3 VOLTAGE=3. 3V
, =PPHV_SW_TBTAPWRSW 12 PPHV_SW_TBTAPWR
20V Max 1 6 OU'I(LI MIN-FECEWiDTH=0:20 M
1) 94851 [1c9486 [1C9411
C9415: C9410: CRITICAL C0.1UF L I Your 1 5 1uF
4.70F 0.1gF —— 9410 T T, 20 ;i
399 8% CD3210A0RGP CERM 2 2 gag’ 2 X7R
XSR-CERM 2 X7R 2 OFN 402 603 603-1
0603 6031
16 [RSVD RSVD| 15
» D =TBTAPWRSW_EN 5 lEn ISET v3p3 8 TBTAPWRSW_ISET_ V3P3
7 3 —IBT_A_HV_EN 11 |y py 1SET S0 10 TBTAPWRSW_ISET SO —
s D> =TBT_SO0_EN 17 |so ISET_s3] 9 TBTAPWRSW_ISET S3
TBTHV:P15V TBTHV:P15V
GND THRI 1 1 1
2 —E2ab R9410 R9411 R9412
Alafofefal 22.6K 36.5K
1% e
1/20W 1/20W
MF MF
2201 2201
<RV3P3>
TBTHV:P15V TBTHV:P15V
R9413* 'R9414 .
22.6K 22.6K 235;?252?313
1% 1% ISET Sx with CD321
1/20W 1/20w inaTe R on 1SR V3PS OK. C
MF MF
201, 2201
<RHVS3> <RHVS0> ILIM = 40000 / RISET
For 12V systems:
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION =
11450338 2 RES,MTL FILM,1/16W,17.8K,1,0402,SMD,LF R9410,R9413 TBTHV:P12V
L9400 Thunderbo onnector A
11450338 2 RES,MTL FILM,1/16W,17.8K,1,0402,SMD,LF R9411,R9414 TBTHV:P12V FERR-120-0OHM-3A
p 1 PP3V3RHV SW DPAPWR
Nominal Min Max 0603 MIN%I E_W.
IHVS0/S3 1120mA 1090mA 1170mA (12W minimum) C9400: VOLTAGE=T8V C9405
0.01UF —— 0-01UF
C9490 §§“{ 2 For 79490 T29 ST pads M%II\IE P ACONN o |27 GND_VOID=TRUE
» my—T29_A_BIAS R 0.10F 402 &xb_g61DimRuE) TNNECKWIDTH=0.20 MM 108 Both C s) —
1 2 VOLTA E=0V 25v
'———ﬁ = T29 Dir DP Dir CRITICAL DP Dir T29 Dir XSR-GERM 0 47UF mm4¥R T29DPA_ML_C P<0> 75 63
1% 1 3 75- T29_D2R_C_P<0> - - J9400 - @2 T29DPA_ML_P<0> C9471 1|2 201 - T29DPA ML _( 75 83
X7RCERM = v s @um—T29 _D2R_C_N<0> - - DSPLYPRT-M97-1 .- qo—:2 T29DPA ML _N<0> 0.47UF | | &0RuYsr-1
1 GND_VOID=TRUE GND_VOID=TRUE F-RT-THSM 729: TX 0
R94951- R9494! 1R9495 / \ : — GND_VOID=TRUE | GND_VOID=TRUE
% 1K 1K BOT ROW TOP ROW C9406 'R9470 'R9471
1/20W -1 58 ow ,| = awoems | 0 01UF 470K 470K
2012 201, 561 L [OHOT_PLUG_DETECT  GND O~ GND_DPACONN 7 C 1 |27 2920w 2920w
T29_A BIAS s s SIGNAL_MODEL=EMPTY SIGNAL_MODEL=EMPTY O CONFIGL ML_LANEOP O MIN-NECRWIBTH=0:20 MM 10s z%gl zgjgl
——VormAcEsiIv o B - - 6l ocoNFTG2  mr_ranEoN O VOLTAGE=0V 350
81 5enp e XSE-CERM )
83 75 BT T29DPA_ML_P<3> — - 10] Sur,_raNE3P ML, LANELP O 21 - - T29DPA_ML_P<I1> am s e
s m>—I29_A_BIAS D2RN1 o (@ L29DPA ML _N<3> P - ij OML_LANE3N ML, LANEIN O = <= - T29DPA_ML_N<1> D e 2 B
. T29 A BIAS D2RP1L T29: Unused L roce 6D O T29: LSX_R2P/P2R (P/N)
QO AUX_CHP MIL_LANE2P O
CLRéiIgch 181 5aux_can ML_LANE2N O--_
1 1 20| Jnp pur = 19
R924.92§ 1;?2‘%(9 9 650NH-5%-0.430MA—0.520HM OPE- RETURN O GND_VOID=TRUE
1/2§§ D‘;;Zzow 2 (Y Y Y )1 GND_VOID-TRUE = \\ SHIELD PINS C94§% thI IC s)
0603 1 2
GND_VOID= T 2 22(;0»11137\10113:'1*11013 D9498 a X SIGNAL_MODEL=EMPTY 0.270F | [ 205, enl T29DPA_ML_C_P<2> 75 83
w7 @um—L29_D2R_C_P<l> FBKRQ‘UTUZERH‘D'_TSW s T29DPA D2R1_AUXCH_P - — - @ T29DPA_ML_P<2> C9473 1|5 201 T29DPA ML C N<2> 2s 0a
53 75 (OO} T29 D2R_C_N<1> D9499 a K . T29DPA_D2R1_AUXCH N - Py - -~ T29DPA_ML_N<2> 0.470F CERM—)YSR—I
= TSLP-2-7 CRITICAL T29: TX 1 20t
CRITICAL 9499 = : — GND_VOID=TRUE | GND_VOID=TRUE
1o QLR IR, 1 650NH-5%-0.430MA-0.520HM 'R9472 'R9473
(Both L's) —zml—c—r 470K %;OK —
ND_VOID=TRUE
0603 — 1/20
8 15CED> DP_A_ EXT_ AUXCH_P SIGNAL_MODEL=EMPTY R914201 201 !
o 75 CED> DP_A EXT AUXCH N 2
gég;ﬂg%K;@IDTH 0. 20 M.M 1;’2%ow 4
1 1
C9340%§ a1 - ‘33091, 99 9402 : c94 01 261 470k R’s for ESD protection
50v N N 28v 0.01UF 0.01U on AC-coupled signals.
CERM CERM 10% 18% —
402 402 XSR-CERM 2 )5(7;{
6201 202
» Q—T23DEASED MASTER=K90I MLB YNC _DATE=02/15/201 A
T29DPA_CONFIG1_RC DP Source must pull 1R9441 SYNC MASTERZ B SYNC_DATE=
»» qumT29DPA_CONFIG2_RC . down HPD input with 100K Thunderbolt Connector A
greater than or equal 5 Tew
to 100K (DPvl.la). MF-LF
1 1
R9452 R9451 c9494:| |1C9495 2402 Apple Inc.
Lash 1/1sw 33 Oﬁg — gg’%OPF Sink HPD range: ® 6.0.0
Mk, [ .40 XTR-GERM 2 2 g7mocery High: 2.0 - 5.0V = NOTICE OF PROPRIETARY PROPERTY :

Low: 0 - 0.8V
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6 5

PPBUS SO LCDBKLT FET
MOSFET FDC638APZ
CHANNEL P-TYPE
RDS (ON) 43 mohm @4.5V
LOADING 0.715 A (EDP)
PPBUS_SW_LCDBKLT_PWR 8 77

MIN_LINE WIDTH=0.4 mm

THERE IS A SENSE RESISTOR BETWEEN

MIN_NECK_WIDTH=0.25 mm
VOLTAGE=12.6V

PPBUS_SW_LCDBKLT_PWR

AND PPBUS_SW_BKL

ON THE SENSOR PAGE

CRITICAL

Q9706
FDC638APZ_SBMS001

S50T6-HF
F9700 ©
3AMP-32V-467 B
=PPBUS_S0_LCDBKLT 1 2 PPBUS_S0_LCDBKLT FUSED i =
L1a]

BOTTOM —

LCDBKLT EN_DT

'R9789

147K
1%
1/16wW
MF-LF
2402

LCDBKLT EN

Q9707 2L
SSM6N15AFE
S0T563 k"
[
&%
sl ™ sty
8 m LCD_BKLT_ EN

Q970
SSM6N15AFE
S0T563

2 (T)—BKLT_PLT RST L

, _=PP5V_SO_BKL

=PPBUS_SW_BKL

1

*C9797 AND C9799 SHOULD BE PLACED IN T-BONE FOR ACOUSTICS
*PPBUS_SW_LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSIBLE.

*LCD_BKLT_PWM SHOULD BE AWAY FROM BOOST CIRCUIT

PLACE_NEAR=L9701.2:3mm

CRITICAL CRITICAL
L9701
33UH-1.8A-110MOHM D9701
sop-123

2 PPBUS_SW_LCDBKLT PWR_SW

PLACE_NEAR=U9701.A5: 3mm

PPVOUT_SW_LCDBKLT

CRITICAL
c9712 1 1C9713
10UF 0.1UF

108 108
25V 25V
xsr 2 2 xsm
805 102

PLACE_NEAR=L9701.1:4mm PLACE_NEAR=L9701.1:3mm

PLACE_NEAR=U9701.D1:5mm

; _=PP3V3 S0 BKL_VDDIO

PLACE_NEAR=U9701.D1:3mm

1C9714

—— 0.01UF

- 10%

2

PLACE_NEAR=U9701.C4 : 4mm
c9711 *
0.1UF ——

10%

16v

X7R-CERM
0402

1217As-25M

NN
g™

MIN_LINE WIDTH=0.5 MM
MIN_NECK_WIDTH=0.2 MM
VOLTAGE=40V
'CH_NODE=TRUE

RUE

RB160M-60G 1.C9796
220PF

XW9720
su

1%2

PLACE_NEAR=C9797.1:5mm

PPVOUT_SW_LCDBKLT_FB
VOLTAGE=40V

MIN_LINE WIDTH=0.1 MM
MIN_NECK_WIDTH=0.1 MM

PLACE_NEAR=D9701.2:3mm

R9755
10K a P
2
v DIO VLDO VIN
1/16w
ME-LF
402 U9701
25-BUMP-MICRO
BKL_VSYNC_R b2 -
VSYNC SwW_0
R9741 — BKLT : PROD
Lo BKL_FLTR c2 SW_1L22
FILTER R9717
¢ 0 PLACE_NEAR-US701.E5: 10mm 0
1/16w BKL_ISET B |1sET W0 FB |25 - 1 2 LED_RETURN 1 s
R9753 e 8 T AN EER BB L o
=0.20 mm =0.20 mm
- _T20 BKL 1 SCL . R BKL FSET 50 |pgr o MIN_NECK_WIDTH=0.20 . MIN_NECK_WIDTH=0.20
[maing i BoTTON wroLE
Addr: 0x58(Wr)/0x59 (Rd) R9757 1/T6w BKL_SCL 03 | serx
0 MP-LF ouT1| BS  BKL ISENI1 BKLT : PROD
40 gry—=12C BKL 1 SDA IAAAZ 402 BKL_SDA 24 | spa
ouTr2| B> BKL_ISEN2 R9718
5%
1/16w BKL_PWM 24 | puM 3| €5 BKL ISEN3 ~09701.05: 10mm 0
/16w ouT3 PLACE_NEAR=U9701.D5: 10 LARAZ LED RETURN 2 .
402 ° BKL_EN 23 |EN ouT4| B3 BKL ISEN4 MIN LINE WIDTH=0.5 mm . oD
| ouTs| =__BxL IsENS MIN_NECK_WIDTH=0.20 mm o
77 o _PPBUS_SW_LCDBKLT PWR TP_BKL_FAULT 3 | FauLT soTTON ME-LF
2R9715 ouT6| L BKL ISEN6 402
PLACE_SIDE=BOTTOM CRITICAL
100K - BKLT : PROD
2y 3 ©w o &G
R9704 A aiew A ala R9719
X LCD BKLT DM L33 402 | 402 g 8 58 PLACE_NEAR=US701.C5:10mm A0, LED RETURN 3 .
L e AA TN Tove o SN Loe woom o
5% MIN_NECK_WIDTH 5% MIN_NECK_WIDTH
1/16w al ozl ze R 1/16w R
wroLE 1 C9704 = BoTTON wroLr
I_LED=22.7mA BKLT : PROD
R -
C0G-CERM 1
2 R9716 R9714 R9720
90.9K 16.2K PLACE_NEAR=U9701.E3:10mm 0
MF-LF MF-LF MIN_NECK_WIDTH=0.20 mm 5% MIN_NECK_WIDT mm
see spec for others 102, L 402 XW9710 - 1/16w HECRS
i BOTTOM MFEEE‘
4
GND_BKL_SGND 1 % 2
MIN_LINE WIDTH= BKLT : PROD
MIN NECK WIDTH=0.
VOLTAGE=0V - R9721
PLACE_NEAR=U9701.E2:10mn 0
I_LED=369/Riset - IAAAA LED_RETURN 5 oD
. MIN_LINE_WIDTH:
EEPROM should set EN_I_RES=1 MIN_NECK_WIDTH B
_I_] NECKS 1/16w
BoTTON HESLE
BKLT : PROD
R9722
PLACE_NEAR=US701.E1+ 10mm L0 LED RETURN
5
SN ETNE WIDTA=0 S A% o
MIN_NECK_WIDTH=0.20 mm e
BoTTON HESLE
4

10.2 ohm resistors for current

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
10350198 3 REY, THIN FLIM,1/16W,10.2 OHM,0.1,0402}SMR9717,R9718,R9719 BKLT: ENG
10350198 3 REY, THIN FLIM,1/16W,10.2 OHM,0.1,0402}SMR9720,R9721,R9722 BKLT: ENG

measurement on LED strings.

MIN LINE WIDTH=0.5 MM
CRITICAL CRITICAL MIN NECK WIDTH=0.375
VOLTAGE=50V
1 C9797 1 C9799
—— 10UF 10UF
—— 1los 10%
, S0V , 50V
X5R X5R
1210-1 1210-1
PLACE_NEAR=D9701.2:5mm

Y

SYNC DATE=07/08/2011}
——

Apple Inc.
<)
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CPU Signal Constraints CPU Net Properties
ALLOW_ROUTE NET_TYPE
PHYSICAL_RULE_SET LAYER ARLoN Ry MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
? ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
CcPU_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD DMI S2N P<3:0>
CO—oursan BCIE_gsp BCIE PCH T 517
CcPU_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD [— e pCTR_gsn BCTE BCH T DMI_S2N N<3:0> 517
[ BCIE_8sn BCTE_pCH B DMI_N2S_P<3:0> 5
CPU_27P4S * =27p4_omm_se =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 7 MIL 7 MIL = = = - DMI N2S N<3:0>
[ e BCIE 85D BCIE PCH B : 517
NOTE: 7 mil gap is for VCCSense pair, which Intel says to route with 7 mil spacing without specifying a target impedance. FDI DATA P<7:0>
[CO—=oroana BCIE_gsn BCIE PCH B : 517
: EDI_DATA BCIE_85D PCIE_PCH R FDI_DATA N<7:0> 9 17
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = = = - DI FSYNC<1..0>
[ Pu_s0. cpu_agrr .- 517
CPU_AGTL * =STANDARD 2 CPU_AGTL TOP, BOTTOM =2x_DIELECTRIC 2 [ Pu_s0. cpu_aGTL FDI_LSYNC<1..0: 517
CPU_8MIL * 8 MIL 2 [— Pu_s0. cpu_agrr FDI_INT s 17
CPU_COMP * 20 MIL ? CO—cmuescr PU_50: CPU_COMP CPU_PECT 10 19 46
cpu_tTP * =2:1_SPACING 2
= - [CO—=wsm Pu_s0! ceu_aGry PM_SYNC 10 17
CPU_VCCSENSE . 25 MIL 2 [—=_sms_sunen —_— ceu acmy PM_MEM_PWRGD 10 17 26
Most CPU signals with impedance requirements are 50-ohm single-ended.
Some signals require 27.4-ohm single-ended impedance.
. . . . . [ Pu_s0. pu_1TE XDP_DBRESET_L 10 23 24
SOURCE: Huron River SFF DG (DG-438297_v1.0), Section 4.18 and Huron River Platform Power Delivery DG v1.0 Section 2.7
[— Pu_s0. PU_ITE XDP_CPU_PRDY L 1o 23
PCI-Express [ 205 eu_rre XDP_CPU_PREQ L 10 23
PHYSICAL_RULE_SET LAYER AEUOW RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [— PU_50; CcRU_AGTT, PM_EXT TS _L<0>
[— Pu_s0. cpu_aGTL PM_EXT TS L<1>
PCIE_85D * =65_omm_pIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF = = CPU_SM_RCOMP<0>
[CD—<ewsu ncoue Pu_27P4 cPu_coup 10
CLK_PCIE_90D * =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF [ — U_SM_RCOMP PU_27P4. CPU_COMP CPU_SM_RCOMP<1> 10
[CO—ceusu scaue pu 2704 cpu_coup CPU_SM_RCOMP<2> 0
[ Pu_s0! Pu_1TE CPU_CFG<11..0> 5 2
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = - CPU CATERR L
[CO—ceucarexs v Pu_s0. cpu_aGTL 10 a5
CLK_PCIE * 20 MIL ? [ — PU_50: CPU_AGTL, CPU_VCCIO SEL 8 12
[CO—ceueracuorn v Pu_s0. cpu_aGTL CPU_PROCHOT L 10 45 45 68
O —ceuzman Pu_s0! ceu_aGry CPU_PWRGD 1019 23
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT PM THRMTRIP L
D= wumurare v Pu_s0. CcPu_anTL 10 19 46
PCIE_PCH_TX2TX N =3X_DIELECTRIC 2 PCIE_PCH_TX2TX TOP, BOTTOM =4X_DIELECTRIC 2
O cuxion 1X_pCTE_a0n CLx_pCIE DMI_CLK100M CPU P 10 16
PCIE_PCH_TX2RX i X_DIELECTRIC 2 PCIE_PCH_TX2RX TOP, BOTTOM =5X_DIELECTRIC 2 DMI CLK100M CPU N
O crxioon LK_PCIE_20n CLK_pCTE 10 16
PCIE_PCH_RX2RX * x_DIELECTRIC ? PCIE_PCH_RX2RX TOP , BOTTOM =4x_DIELECTRIC ? [CD—=teepu crxioos LK_PCTE_90D CLK_PCTE ITPCPU_CLK100M P 10 16
ITRCPU_CIKI00M LE_PCTE_20D c1x_pcrE ITPCPU CLK100M N o 16
PCIE_PCH_RX2TX N =4x_DIELECTRIC 2 PCIE_PCH_RX2TX TOP, BOTTOM =4x_DIELECTRIC 2 = = - = I TPXDP CLKL0OM P
[ED—meceu crxioon LK_PCIE_20n CLK_pCTE 16 23
PCIE_PCH_20THER N x_DIELECTRIC 2 PCIE_PCH_20THER TOP, BOTTOM ~4x_DIELECTRIC 2 77 ITECEU_CIX100M 1x_ecTe_aon CLx_pcrE ITPXDP_CLK100M N 16 23
[ —=zecen cusioon 1X_pCTE_a0n CLx_pCIE XDP_CPU_CLK100M P 2
[ —=zecen cuxioon 1X_pCTE_a0n CLx_peIE XDP_CPU_CLK100M N 23
@ PU_27P4. CPU_COMP. EDP_COMP 9
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET = = CPU PEG COMP.
D Pu_27P4 cPu_coup 5
PCIE_PCH_TX *_PCH_TX N PCIE_PCH_TX2TX
PCIE_PCH_TX *_PCH_RX N PCIE_PCH_TX2RX
PCIE_PCH_RX *_PCH_RX N PCIE_PCH_RX2RX —
PCIE_PCH_RX *_PCH_TX N PCIE_PCH_RX2TX
De_Tn1 Pu_s0. pu_1TE XDP_CPU_TDI 10 23
PCIE_PCH_TX N N PCIE_PCH_20THER =
CIE_FCH_- CIE_ECH_20 Oz m PU_50 Pu_rre XDP_CPU_TDO o 23
PCIE_PCH_RX N * PCIE_PCH_20THER O o Pu_so. Pu_rre XDP_CPU_TMS 1o 23
[O—xoe zex Pu_s0! Pu_rTe XDP_CPU_TCK 10 23
. . . . O —xoe mmsr s Pu_s0! Pu_rTe XDP_CPU_TRST L 10 23
SOURCE: 471984_Cheif River_MS_PDG_1.0 and the spacing rule is adjusted per SI team feedback. XDP BPM L<3..0>
CO—xme e Pu_s0. pu_1TE . 10 23
O e Pu_s0! Pu_rTR CPU_CFG<15..12> 5 23
[ (ESB_CPURST L} Pu_s0. PU_ITE XDP_CPURST L 2
CPU VCCSA VID<0>
[ —ceu veoaxa smuse pu 2704 pu_L CPU_VCCSENSE P 12 68 CPU—VCCSA—VID<I>
O —cexvcoaxa smse PU_27p4 Pu_ CPU_VCCSENSE N 12 68
O—ca PU_27p4 Pu_\ CPU_VCCIOSENSE P 12 70
O—ca PU_27p4 Pu_\ CPU_VCCIOSENSE N 12 70
: CPU_VCCAXG SENSE BU_27P4 RI_ CPU_AXG_SENSE_P 12 68
O—ceu_vecaxs seuse PU_27p4 Pu_ CPU_AXG SENSE N 12 68
ED>—ee PU_27p4 PII_ CPU_VDDQ SENSE P 12
D —e= PU_27p4 PII_ CPU_VDDQ SENSE N 12
e PU_27p4 Pu_\ CPU_AXG VALSENSE P B
D<= Pu 2724 pu_L CPU_AXG_VALSENSE_N B
e PU_27p4 Pu_\ CPU_VCC_VALSENSE P B
e PU_27p4 Pu_\ CPU_VCC_VALSENSE N B
CPU_VIDALERT_L
D —ceusvrnaier Pu_s0. cPu_coup - = 12 68
[ —<ewsvrnscrx Pu_s0. cPu_coup CPU_VIDSCLK 12 68
[EZD—<ewsvrnsour Pu_s0. cPu_coup CPU_VIDSOUT 12 68
SYNC_MASTER=K90I MLB SYNC_DATE=02/15/2011]
CPU Constraints
Apple Inc. m
TTETS
®
NOTICE OF PROPRIETARY PROPERTY:
THE INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED
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Memory Bus Constraints Memory Net Properties
ALLOW ROUTE NET_TYPE
PHYSICAL_RULE_SET LAYER ON LAYER? MINIMUM LINE WIDTH MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAP
hd ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
MEM_37S * =37_OHM_SE =37_OHM_SE =37_OHM_SE =37_OHM_SE =STANDARD =STANDARD
— i i i — CO—miacix MEM_72D MEM_CLK MEM A _CLK _P<5..0> 127
MEM_40S * =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =STANDARD =STANDARD : MEM_A_CIK MEM_72D MEM_CLK MEM_A_ CLK _N<5..0> 11 27
MEM_72D * =72_OHM_DIFF =72_OHM_DIFF =72_OHM_DIFF =72_OHM_DIFF =72_OHM_DIFF =72_OHM_DIFF O —umiacum MEM_ MEM_CTRI, MEM A CKE<3..0> 11 27
MEM_A_CNTL MEM MEM_CTRL, MEM A CS L<3..0> 11 27
MEM_50S ‘TOP, BOTTOM Y =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD : - o o
- - it - - CO—mua o MEM_ MEM_CTRL, MEM_A_ODT<3..0> 11 27
MEM_85D ‘TOP, BOTTOM Y =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF
— it - - - - - - - CO—muacn MEM_40; MEM_CMD MEM_A_A<15..0> 1 27
MEM_50S 1SL10 N =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD O —muacn MEM_40! MEM_cMp MEM A _BA<2..0> 127
MEM_A_cCMD MEM_40; MEM_CMD MEM A _RAS L 127
MEM_85D ISL10 N =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF : - o o
— it - i - - - - O —muacn MEM_40; MEM_CMD MEM A_CAS L 11 27
MEM_508 ISL3,ISL4,ISLY Y =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD CO—umtacm MEM_40: MEM_CMD. MEM A WE T, 11 27
MEM_85D ISL3,ISL4,ISLI ¥ =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF [ 2 no pvaso MEM_50; MEM_DATA MEM A DQ<7..0> 11 28
[z no avre MEM_50; MEM_DATA MEM A DQ<15..8> 128
O —mia o nvre MEM_ S0 MEM_pATA MEM A DQ<23..16> 1 2
[CO—muano avie MEM_50; MEM_DATA MEM A _DQ<31..24> 11 26
[CO—mua no avizs MEM_50; MEM_DATA MEM_A_DO<39..32> 11 28
O —mia o nere MEM_ S0 MEM_pATA MEM A DQ<47..40> 1 2
O —ma o nvre MEM_ S0 MEM_DATA MEM A DQ<55..48> 11 2
[O—mia o nere MEM_ S0 MEM_pATA MEM A DQ<63..56> 11 2
[CD—muanoso MEM_85D MEM_DO: MEM_A_DQS_P<0> o2
[O—muanoso MEM_85D MEM_DO: MEM _A_DQS_N<0> o2
[CO—muanost MEM_85D MEM_DO: MEM _A_DQS_P<1> 11 28
[CO—muanost MEM_85D MEM_DO: MEM _A_DQS_N<1> 128
CO—muano MEM_85D MEM_DO: MEM _A_DQS_P<2> 128
CO—muano MEM_85D MEM_DO: MEM _A_DQS_N<2> 128
CO—man MEM_85D MEM_DO: MEM _A_DQS_P<3> 11 26
CO—muano MEM_85D MEM_DO: MEM _A_DQS_N<3> 1126
[CO—muanoss MEM_85D MEM_DO: MEM _A_DQS_P<4> 128
[CO—mua noss MEM_85D MEM_DO: MEM_A_DOS_N<4> 1 28
CO—muano MEM_85D MEM_DO: MEM _A_DQS_P<5> o2
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT o o o
— — CO—muano MEM_85D MEM_DO: MEM _A_DQS_N<5> 1128
MEM_CLK2MEM * 1_SPACING 2 CO—muano MEM_gsD MEM_no: MEM _A_DQS_P<6> 1126
CO—muano MEM_85D MEM_DO: MEM _A_DQS_N<6> 11 26
MEM_CTRL2CTRL * =3:1_SPACING 2 C - -
— — [CO—muano MEM_85D MEM_DO: MEM _A_DQS_P<7> 11 26
MEM_CTRL2MEM * =2.5:1_SPACING ? CO—umeeno MEM_8SD MEM_DO: MEM_A_DQS N<7> 11 28
MEM_CMD2CMD * =1.5:1_SPACING ? : MEM_B_CIK MEM_72D MEM_CLK MEM_B_CLK_P<5..0> 11 29
O —mua cux MEM_72D MEM_CLK MEM B_CLK _N<5..0> 1129
MEM_CMD2MEM * =3:1_SPACING H = = =
O —mua o MEM MEM_CTRL, MEM _B_CKE<3..0> 11 20 —
MEM_DATA2DATA * =1.5:1_SPACING ? o o o
— — CO—mua o MEM_ MEM_CTRL, MEM_B_CS_L<3..0> 11 29
MEM_DATA2MEM * =3:1_SPACING ? : MEM_B_CNTL, MEM_ MEM_CTRI, MEM B _ODT<3..0> 11 29
MEM_DQS2MEM * :1_SPACING 2 O —muacn MEM_40! MEM_cMp MEM B_A<15..0> 11 20
O —muacn MEM_40; MEM_CMD MEM B_BA<2..0> 1 29
MEM_20THER * 25 MILS ? o o o
- O —muacn MEM_40; MEM_CMD MEM B_RAS L 11 28
O —muacn MEM_40; MEM_CMD MEM B_CAS L 11 20
Memory Bus Spacing Group Assignments CoO—min o sEy_so sy cun MEM B WE L 2
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET NET_SPACING_TYPE1l NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET D MEM_B_DQ BYTEQ MEM_50; MEM_DATA MEM B _DQ<7..0> 11 28
MEM_B_DO_BYTE] MEM_50; MEM_DATA MEM B DQ<15..8> 128
MEM_cLK MEM_cLK . MEM_CLKZMEN wEM_am MEM_cLK . MEM_CMD2MEN O—umnna - =
— — - - - - [ —mun no avie MEM_50; MEM_DATA MEM _B_DQ<23..16> 11 26
MEM_CLK MEM_CTRL * MEM_CLK2MEM MEM_CMD MEM_CTRL * MEM_CMD2MEM [CO—mun no avie MEM_50; MEM_DATA MEM_B_DO<31..24> 11 28
MEM_B_DO_BYTE4 MEM_50; MEM_DATA MEM _B_DQ<39..32> o2
MEM_cLK EM_am . MEM_CLKZMEN wEM_am EM_am . MEM_ciD2CHD C—umnnas - =
— — - - - - [CD—mun no aviz MEM_50; MEM_DATA MEM B DQ<47..40> 12 28
MEM_CLK MEM_DATA * MEM_CLK2MEM MEM_CMD MEM_DATA * MEM_CMD2MEM D nno pvae MEM_50; MEM_DATA MEM B DQO<55..48> 11 28
MEM_B_DO_BVTE! MEM_50; MEM_DATA MEM B DQO<63..56> 11 28
MEM_cLK wEM_Dos . MEM_CLKZMEN wEM_am wEM_Dos . MEM_CMD2MEN D - =
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET NET_SPACING_TYPE1l NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
MEM_CTRL MEM_CLK * MEM_CTRL2MEM MEM_DATA MEM_CLK * MEM_DATA2MEM
MEM_CTRL MEM_CTRL * MEM_CTRL2CTRL MEM_DATA MEM_CTRL * MEM_DATA2MEM
MEM_CTRL MEM_CMD * MEM_CTRL2MEM MEM_DATA MEM_CMD * MEM_DATA2MEM
MEM_CTRL MEM_DATA * MEM_CTRL2MEM MEM_DATA MEM_DATA * MEM_DATA2DATA
MEM_CTRL wEM_pos - MEM_CTRL2MEN MEM_DATA MEM_DOS . WEM_DATAZMEN | G HEsRAD S MEM B DOS P<02 ______—u ——
— — - - - - [CO—mun nosa MEM_85D MEM_DO: MEM_B_DQS_N<0> 1126
[CO—mun nost MEM_85D MEM_DO: MEM B_DQS_P<1> 11 26
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET NET_SPACING_TYPE1l NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET : MEM_B_DQS1 MEM_85D MEM_DOQ: MEM B DQS N<1> 11 28
MEM_R_DO: MEM_85D MEM_DO: MEM _B_DQS_P<2> 1126
wEM_pos wEy_cLx . MEM_pos2mEm wEM_cLx - - MEM_20THER O - -
— — - - - CO—mwa o MEM_85D MEM_DO: MEM _B_DQS_N<2> 128
MEM_DQS MEM_CTRL * MEM_DQS2MEM MEM_CTRL * * MEM_20THER CO—muano MEM_gsD MEM_no: MEM _B_DQS_P<3> 1 28
MEM_R_DO: MEM_85D MEM_DO: MEM _B_DQS_N<3> 1126
wEM_pos w_cip . MEM_pos2uEm w_cup - - MEM_20THER O - -
— — - - = [CO—mun nosa MEM_85D MEM_DO: MEM_B_DOS_P<4> 12 28
MEM_DOS MEM_DATA * MEM_DQS2MEM MEM_DATA * * MEM_20THER [CO—mun noss MEM_gsD MEM_no: MEM B_DQS N<4> 1 28
MEM_R_DO: MEM_85D MEM_DO: MEM _B_DQS_P<5> 1126
MEM_Dos wEM_Dos . MEM_DOS2MEN wEM_Dos . . MEM_20THER [ = =
— — - - = CO—muano MEM_85D MEM_DO: MEM _B_DQS_N<5> 1126
Need to support MEM *-style wildcards! CO—muano MEM_gsD MEM_no: MEM _B_DQS_P<6> 11 26
DDR3: sandybridge SFF 2C when routed on Type-3 (Through hole) should follow rPGA guidelines O —muano MEM_85D MEM_DO: MEM B_DQS N<6> 128
H Ri SFF DG 1.0 (#438297) MEM B DOS P<7> SYNC MASTE. K90I MLB SYNC DATE=02/15/2011
per Huron River revl. . CO—muano MEM_85D MEM_DO: lo] 1 28
DOS intra-pair matching should be within 0.127mm, no inter-pair matching requirement. [O—miua o MEM_ 85D MEM_D0 MEM B_DQS N<7> 1 28 Memory Constraints
DQ to DQS matching per byte lane should be within 0.127mm.
DQS to clock matching should be within [CLK-63.5mm] and [CLK+38.1lmm]. 051 9058 D
CLK intra-pair matching should be within 0.127mm, inter-pair matching should be within 0.0508mm. Apple Inc.
v
CONTROL signals should be matched within [CLK-2.54mm] to [CLK+0.0mm] of CLK pairs. ®
A/BA/CMD signals should be matched within [CLK-12.7mm] to [CLK+12.7mm] of CLK pairs A/BA/CMD signals to each other should match within 5.08mm.
M : : : : t ; ] t : : ! P g NOTICE OF PROPRIETARY PROPERTY:
DQ/DQS/A/BA/cmd signal spacing is 4x dielectric, CLK is 5x dielectric.
. . . . : THE INFORMATION CONTAINED HEREIN IS THE
Maximum length of any signal from die pad to SODIMM pad is 119.83mm, from procesor ball to SODIMM pad is 88.9mm. PROPRIETARY PROPERTY OF APPLE INC.
N . THE POSESSOR AGREES TO THE FOLLOWING:
SOURCE: Huron River Platform DG, Rev 1.01 (#436735), Section 2.5 I TO MATNTAIN THIS DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED
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Digital Video Signal Constraints i
g g PCH Net Properties
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP NET_TYPE
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
DP_85D * =e5_ORM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF — -
LVDS_90D * =50_oRM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF
O—um Crx Luns_eon Lyps_PCH T LVDS IG A CLK P s
LD CLK Lyps_son LUnS_PCH_T LVDS IG A CLK N 17 7
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = = = = -
S i [CO—wns 1o a nara Lyps_eon LyDS BCH T LVDS IG A DATA P<2..0> 617 74
DP_PCH * =3x_DIELECTRIC 2 DP_PCH TOP, BOTTOM =4x_DIELECTRIC 2 CO—wns 1 a nama Luns_oon LyDs_PCH_T: LVDS_IG_A_DATA N<2..0> 617 78
Lvns_oon LyDs_PCH_T: LVDS_IG A DATA P<3> .
DP_PCH_TX * =3x_DIELECTRIC 2 DP_PCH_TX TOP, BOTTOM =4x_DIELECTRIC 2 = = -
—— - — — [ — LyDs e0n LVDS PCH T LVDS_IG A DATA N<3> 8 17
LVDS_PCH_TX * =3x_DIELECTRIC 2 LVDS_PCH_TX TOP, BOTTOM =4x_DIELECTRIC 2 B Luns_oon Lyns_pcH_T LVDS_IG B _DATA P<3..0> 517
D Lvns_oon LyDs_PCH_T: LVDS_IG B _DATA N<3..0> 517
= LVDS 90D LYDS_PCH T LVDS_IG B_CLK P 817
SATA Interface Constraints [ Lyns_eon Lyns_pcu_r LVDS_IG B CLK N o1
ALLOW_ROUTE
PHYSICAL_RULE_SET LAYER MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
i ON LAYER? CO—sara s =20 Ta_eon ATA3_pen SATA_HDD R2D C P 16 a1
SATA_90D * =90_OHM_DIFF =90_OHM_DIFF 0_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF [ — ATA_HDD _R2D TA_90D ATA3_PCH_T: SATA_HDD_R2D C_N 16 a1
f— TA_HDD_R2D_CONN Ta_oon ATAI_pCH_T: SATA_HDD_R2D_P 6 a
[ TA_HDD_R2D_CONN a_oon ATA3 PCH T SATA_HDD_R2D_N 6 a1
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
— — = = [ ——saTamon n2e Ta_oon ATAI PCH R SATA_HDD_D2R_P 16 a1
SATA_PCH_TX * x_DIELECTRIC ? SATA_PCH_TX TOP, BOTTOM =4x_DIELECTRIC ? : ATA_HDD D2R TA_90D ATA3_PCH_R: SATA_HDD_D2R_N 16 41
TA_HDD_D2R_CONN Ta_oon ATAI PCH R SATA HDD_D2R C P 6 a
SATA_PCH_RX * =3x_DIELECTRIC 2 SATA_PCH_RX TOP, BOTTOM =4x_DIELECTRIC 2 = = = =
- = - - - [CO—saza _son n2s com 7a_son aTa3 pcH R SATA HDD D2R C N 6
SATA_ICOMP * 8 MIL 2 CO—saz2om =20 T2_oon ama_pc_t SATA_ODD_R2D C P 16 42
CO—sae2am =20 7a_son ATA pCH T SATA ODD R2D C N 16 a1
[CO—saz2om =20 T2_oon ATA_pcH_T SATA_ODD_R2D P 6 a
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [CO—saraamn 2o Ta_oon ATA_pCH_T: SATA ODD_R2D N s a
ATa_onn_pom 7a_aon ATA_pCH B SATA ODD_D2R_P 16 a1
SATA3_PCH_TX2TX * =4X_DIELECTRIC 2 SATA3_PCH_TX2TX TOP, BOTTOM =5X_DIELECTRIC 2 = = = = -
- - - - CO—sazz2om 2w 7a_son ATA pCH R SATA_ODD_D2R_N 16 a1
SATA3_PCH_TX2RX * =5X_DIELECTRIC 2 SATA3_PCH_TX2RX TOP, BOTTOM =6X_DIELECTRIC 2 [ TA_HDD_R2D_CONN a_oon ATA3 pCH T SATA_HDD_R2D_RC_P a
\TA_HDD _R2D CONN TA_90D ATA3_PCH_T: SATA_HDD_R2D RC N a1
SATA3_PCH_RX2RX * =4x_DIELECTRIC 2 SATA3_PCH_RX2RX TOP, BOTTOM =5x_DIELECTRIC 2 = = = =
- — - - - f— TA_HDD_D2R_CONN Ta_oon ATAI PCH R SATA_HDD_D2R_RC_P o
SATA3_PCH_RX2TX * =5x_DIELECTRIC ? SATA3_PCH_RX2TX TOP, BOTTOM =6x_DIELECTRIC ? :> \TA_HDD D2R_CONN TA_90D ATA3_PCH_R: SATA_HDD_D2R_RC_N a1
BCH_SATA_TCOMP ATA_1COMP PCH_SATAICOMP 16
SATA3_PCH_20THER * =4x_DIELECTRIC 2 SATA3_PCH_20THER TOP, BOTTOM =5x_DIELECTRIC 2 = - -
- — - - - [ ST usn_8sp usn USB_HUB UP_P 18 25
: USB_85D USE USB_HUB_UP_N 18 25
[CO—use_zxza usn_8sp usn USB_EXTA P 16 a2
CO—usemxma usn_8sp usn USB_EXTA N 18 42
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING RULE_SET = =
— — = — — — — [CO—usa_zxwa usn_8sp usn USB_EXTB_MUX_P 25 43
SATA3_PCH_TX *_PCH_TX * SATA3_PCH_TX2TX [ — USR_8SD USE USB_EXTB_MUX_ N 25 43
usn_8sp usn USB_EXTA_MUXED_F_P a2
SATA3_PCH_TX *_PCH_RX N SATA3_PCH_TX2RX = =
- - - - = usn_8sp usn USB_EXTA MUXED_F 4
SATA3_PCH_RX *_PCH_RX * SATA3_PCH_RX2RX = USR_8SD USB USB_EXTB_F_P a3
BED usn_8sp usn USB_EXTB_F_N .
SATA3_pCH_Rx «_pon_tx - SATA3_PCH_RX2TX =
- - - - [ 3 usn_8sp usn USB_EXTA MUXED_P 4
SATA3_PCH_TX * * SATA3_PCH_20THER E USR_8SD USB USB_EXTA MUXED_ N a2
o usn_8sp usn USB_EXTD_XHCI P 5 18
SATA3_PCH_RX * * SATA3_PCH_20THER
- - - = usn_8sp usn USB_EXTD_XHCI N s 18
= usn_8sp usn USB_EXTB_EHCI P 18 25
SOURCE: 471984_Cheif River_MS_PDG_1.0 and the spacing rule is adjusted per SI team feedback. = usR_asn use USB_EXTB_EHCI N 18 2
= USR_8SD ush USB_EXTB_XHCI P 18 25 fr—
= usn_8sp usn USB_EXTB_XHCI_N 18 25
ED—useimxzx usn_8sp USRI PCH R USB3_EXTA RX P 16 a2
= usn_8sp USRI PCH R USB3_EXTA RX N 18 42
USB 2.0 Interface Constraints [rens SR nse_ssn — USB3_EXTA TX P 1
ALLOW ROUTE = USB_85D LSB3_PCH_T: USB3_EXTA TX N 18 42
PHYSICAL_RULE_SET LAYER At MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP = = -
- — ? D —useimxz usn_8sp USRI PCH R USB3_EXTB RX P 16 a3
PCH_USB_RBIAS * =STANDARD 8 MIL 8 MIL =STANDARD =STANDARD =STANDARD @ USB_85D USRI PCH R USB3_EXTB_RX N 18 43
s USRI EXT T usn_8sp USRI PCH T USB3_EXTB_TX P 16 a3
USB_85D * =85_onm_pIFF =85_OHM_DIFF 5_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =
= o — i i i T = use_asn USRI pe T USB3_EXTB TX N 18 43
= USB 85D USB3 PCH R USB3_EXTA RX F P az
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT 3 usn_8sp USRI PCH R USB3_EXTA RX F_N a2
T usn_8sp USRI PCH T USB3_EXTA TX F_P a2
uss . x_pIBLECTRIC : uss Top, BoTTON -ax_pIBLECTRIC : =
— - = usn_8sp USRI PCH T USB3_EXTA TX F N 4
SOURCE: Calpella Platform Design Guide for Ibex Peak M (DG-398905-398905 v1.5), Section 3.8 = USB_85D USRI PCH R USB3_EXTB RX F P a3
= USB 85D USB3 PCH R USB3_EXTB RX F N a3
= usn_8sp USRI PCH T USB3_EXTB_TX F_P .
oL usn_8sp USRI PCH T USB3_EXTB_TX F_N .
USB 3.0 Interface Constraints = uss_gsp — USB3_EXTA TX C P "
ALLOW ROUTE 52 USB_85D LSBI_PCH_T: USB3_EXTA TX C N a2
PHYSICAL_RULE_SET LAYER At MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP = -
— - ? D usn_8sp USRI PCH T USB3_EXTB_TX C P 4
USB_85D * =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF = USB_85D USRI PCH T USB3_EXTB _TX C N a3
=D —use mxna use_ssp nsp USB_SMC_P o as
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT 0= usn_8sp usn USB_SMC_N 5 a5
USB3_PCH_TX2TX * =4X_DIELECTRIC ? USB3_PCH_TX2TX TOP, BOTTOM =5X_DIELECTRIC ? :> USB_EXT USR_8SD LSB USB_EXTC P 8 18 _—
usn_gsn use USB_EXTC N 518
USB3_PCH_TX2RX * =5X_DIELECTRIC 2 USB3_PCH_TX2RX TOP, BOTTOM =6X_DIELECTRIC 2 =
USB3_PCH_RX2RX * =4x_DIELECTRIC 2 USB3_PCH_RX2RX TOP, BOTTOM =5x_DIELECTRIC 2
- — - - - [ —use_caueza usn_8sp usn USB_CAMERA_P 18 32
USB3_PCH_RX2TX * =5x_DIELECTRIC ? USB3_PCH_RX2TX TOP, BOTTOM =6x_DIELECTRIC ? : USR_8SD USB USB_CAMERA N 18 32
SB_CAMFRA usB_8sn nsp USB_CAMERA_CONN_P 6 32
USB3_PCH_20THER * X_DIELECTRIC 2 USB3_PCH_20THER TOP, BOTTOM =5x%_DIELECTRIC 2 = - =
- - - - - [ usn_8sp usn USB_CAMERA_CONN_N 6 32
CO—usaar usn_8sp usn USB_BT P 5 32
CO—usaar usn_8sp usn USB BT N s 32
— use BT use_ssp nsp USB_BT_CONN_P 6 32
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING RULE_SET
— — — — — — — E LSB_BT USB_85D USE USB_BT CONN_N 6 32
USB3_PCH_TX *_PCH_TX * USB3_PCH_TX2TX
_PCH_ _PCH_ —_PCH_ [CO—usa_zean usn_8sp usn USB_TPAD_P 8 53
USB3_PCH_TX *_PCH_RX * USB3_PCH_TX2RX [— USR_8SD USBE USB_TPAD_N 8 53
USB IR P SYNC MASTER=K90I MLB SYNC DATE=02/15/2011]
usR_ IR usn_8sp usn 5 aa ——
: vons_ron_soems == - use_i_p
= anian s - PCH Constraints 1
USB3_PCH_RX *_PCH_TX * USB3_PCH_RX2TX [CD—=cuusa raia PCH_USHE_RRTA. PCH_USB_RBIAS 18
PCH_DIFFCLEK_UNUSED LK_PCTE_a0D CLE_PCTE PCIE CLK100M PCH P 16 m
USB3_PCH_TX * * USB3_PCH_20THER [ — = = = e = 051-9058 | D
i - - [CO—=cu_nrercix musEn LK_PCIE_o0D CLK_PCTE PCIE_CLK100M_PCH N 16 App]_e Inc.
v
USB3_PCH_RX * * USB3_PCH_20THER [O—=ecsnrercix uwsen LK_PCTE 0D CLK_PCTE PCH_CLK96M_DOT_P 16 ®
[ —=ecsnrercix mwsen LK_PCTE 0D CLK_PCTE PCH_CLK96M_DOT N 16 N OT IO OF DRODRINTARY TRoTERTY
; : . : . [ —=ecsnrercix unusen LK_PCTE 0D CcLx pCrE PCH_CLK100M SATA P 16 :
SOURCE: 471984_Cheif River MS_PDG_1.0 and the spacing rule is adjusted per SI team feedback. - - = - - = THE _INFORMATION CONTAINED HEREIN IS THE
— — — P — PCH _DIFFCIK UNUSED LK_BCIE 90D CLK_PCTE PCH CLK100M SATA N 16 PROPRIETARY PROPERTY OF APPLE INC.
| — THE POSESSOR AGREES TO THE FOLLOWING:
| m— BlA CLE_BCIE ECH CLK14P3M REFCLK 16 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE
O —reccixaun PU_S0. CLK_pCTE PCH_CLK33M PCIIN 16 24 II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED
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LPC Bus Constraints PCH Net Properties
ALLOW_ROUTE NET_TYPE Chlpset Net Propertles
PHYSICAL_RULE_SET LAYER ARLoN Ry MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
? ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING NET_TYPE
LPC_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
Lec_an Lpc_s0 Lp LPC_AD<3..0> 6 16 45 a7
CLK_LPC_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD = = = De_pxTa_ur, ne_ssn De_pcH T DP_EXTA ML _C P<3..0> 575
LPC_FRAME_L LEC_50: Ly LPC FRAME L 6 16 45 47 DP_EXTA ML_C N<3..0>
| m— De_pxTa_ur, ne_ssn ne_pcH_m: .- 87
[O—ec smser x Lpc_s0 e LPC_RESET L 2 S = S
= = = ne_ssn ne_pcu_t DP_EXTA ML P<3..0> 75
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = —Bai=
i— [O—tec cucam 1x_rec_s0. 1x_Lp LPC_CLK33M SMC R 15 24 ne_ssn ne_pcn DP_EXTA MI, N<3..0> s
LPC N 6 MIL 2 [CO—eccuxaw LX_LPC_S0: LK P LPC_CLK33M_SMC 24 a5 De_mxma_auxcn ne_ssn ne_pcn DP_EXTA_AUXCH_C_P 875
D LPC_CLK33M LK_LPC_50 LK_LP( LPC_CLK33M LPCPLUS 6 24 47 DP_EXTA AUXCH DP_85D DP_PCH DP_EXTA_ AUXCH C N 8 75
CLK_LPC N 8 MIL 2 = S = E— = =
— ne_ssn ne_pcn DP_EXTA_ AUXCH P .
- - X [—sumus_ecu cu MB_50 n SMBUS_PCH_CLK 16 a8 = =
SOURCE: Calpella Platform Design Guide for Ibex Peak M (DG-398905-398905_v1.5), Section 3.15 - -~ DP_85D DP_PCH DP_EXTA AUXCH N 75
- [ —sumus_eca oara Mp_so0: B SMBUS_PCH_DATA 16 a8
: MBIS_PCH_0_CTE Mp_s: up SMI, PCH 0 _CLK 16 a8
SMBus Interface Constraints = . =
[C—steus_ecu o oama . yp SML_PCH 0 DATA 16 an
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP O —sumus L MR 50 B SML_PCH 1 CLK 16 a8
MB_so0: B SML_PCH 1 DATA 16 a8
SMB_505 * 0_onM_SsE =50_OHM_SE =50_OHM_SE 0_OHM_SE =STANDARD =STANDARD = =
[ spA_50. spa HDA BIT CLK 16 57
[— spA_50. spa HDA BIT CLK R 16
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT =
S [o—una sw sna_so spa HDA_SYNC 16 57
sMB N 2 [ ST sna HDA SYNC R 16
CO—smassrs spA_50. spa HDA RST R L 16
[— spA_50. spa HDA RST L 16 57
. . HDA_SDINO HDa_so0; na HDA_SDINO 16 57
HD Audio Interface Constraints — .
_ spA_50. spa AUD_SDI R 5
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [Co——unasnaur HDA_50: Hpa HDA_SDOUT 16 57
Hpa_s0: spa HDA SDOUT R 16 24 [ZD—=ecie 120 20 PCIE_asn PCIE_T20 R PCIE T29 R2D_C P<3..0> 53
HDA_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD = = = = ==
— - - - - - - - - PM CLK32K SUSCLK [ED—=ecre 29 son eciE_asn pCTE 120 PCIE T29 R2D_C N<3..0> o
PM_sns_crx LX_Srou cIx_srow
O—susus == = [ED—=ecrx w20 eon CIE_8sn RCIE_T20 R PCIE T29 R2D P<3..0> -
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT CO—seroix PI_s0 P SPI CLK R 16 47 [ED—=ecie 20 sn pCIE_gsn pCIE T20 R PCIE T29 R2D N<3..0> 3
[ pI_so. pT SPI_CLK a7 [E®>—=ecie 20 n2a pCIE 85D PCTE_T29_ PCIE_T29_D2R_P<3..0> s 33
HDA N =2x_DIELECTRIC 2 = = = ==
— [CD—=seruoss PI_50: 133 SPI_MOST R 16 a7 ED—=cier2e PCIE_85D BCIE_T29_T: PCIE_T29 D2R _N<3..0> 6 33
SOURCE: Calpella Platform Design Guide for Ibex Peak M (DG-398905-398905_v1.5), Section 3.15 [ —t RI_50: 154 SPI MOST a7 [EDD—=cte-r22.m2z BCIE_85D PCIE_T29 T PCIE_T29 D2R C P<3..0> 33
P urso PI_s0: P SPI_MISO 16 a4 oo o perE asn pCTE T20 T PCIE T29 D2R C N<3..0> -
B . = = = £ — - 129
SIO Signal Constraints 1 cso b1 so o SPI CSO R L 16 4
3 === - SeLcsok (e coian m2e SNV P pe1E cLrioom 129 -
pT_50 P a7
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP = = [EED—eciEcrxiom 129 LX_PCTE_20n CLK_PCTE PCIE CLK100M T29 N 16 33
2 = pT_50 pT SPI_MLB_CLK 46 a7 56
CLK_SLOW_558 * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD = PI_50: BT SPI MIB CS_ L 46 47 56
= BI_so. P SPI_MLB_MOST 45 47 56 i
= p1_so - SPT MIB MISO 46 47 56 Clock Net Properties
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
i = BI_so. o1 SPI_SMC MISO s a6 NET TveE
CLK_SLOW * 8 MIL ? = PI_50 33 SPI_SMC_MOST 45 a6 ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
= PI_so: P SPI_SMC_CLK 45 46
-~ FED CLK_CLK32K RTY LK_SLOW CLK_SIOW SYSCLK_CLK32K_RTC 16 24
= BI_so. pr SPI _SMC CS L 15 a5 - - o -
1 CLK_CLK25M SR LK_25M LK_25M SYSCLK_CLK25M SB 16 24
SPI Interface Constraints [ ecre ssn ecre_ecn o PCIE ENET R2D_P 2 = e = =
- o = LK_25M LK_25M SYSCLK_CLK25M SB_R 16
ALLOW ROUTE = BCTE 85D PCIE_PCH T PCIE ENET R2D N 36 S =
PHYSICAL_RULE_SET LAYER Y MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP = - = 1K _25M LK 251 SYSCLK CLK25M ENET 24 36
= ¢ ON LAYER? BCTE_ENET_E2D BCTE_85D BCTE_PCH_T: PCIE ENET R2D C P 16 36 N - SYSCLK CLK25M ENET R
= 1K _25M I 254
SPI_50S N =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE ~STANDARD ~STANDARD [ eciE_asn pCTE_pCH_T PCIE ENET R2D C N 16 36 = === =
DPCIE ENET D2R P = CLE_CLxzsM_T20 LK 25 Lk 25 SYSCLK_CLK25M T29 .
PCTR_ENET 2R pCTR_Asn RCTE_pCH R 16 36
[ — L_ENET_| = e — 1k 25 X o5 SYSCLK_CLK25M _T29 R 3
berm aan R PCIE_ENET D2R N 16 36 = - 7
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = = =
- - [ BCIE 85D RCTE_pCH R PCIE_ENET_D2R_C_P 36
SPI * 8 MIL ? [ — RCIE 85D PCIE_PCH R PCIE _ENET D2R C N 36
[ — BCIE_85D PCIE_PCH T PCIE AP R2D P 6 32
[ pCTR_Asn BCTE_poH_T PCIE AP_R2D_N 6 32
[o—=ecmmae CIE_8sn RCIE_pCH_T PCIE AP R2D C 16 32
[ CIE_8sn RCIE_peH_T PCIE AP R2D C N 16 32
CO—zcm ae e pCTR_Asn RCTE_pCH R PCIE AP D2R P 16 32
[ pCTR_Asn RCTE_pCH R PCIE AP _D2R N 16 32
= BCIE_85D PCIE_PCH T PCIE FW R2D P 38
[ — BCIE_85D PCIE_PCH T PCIE FW R2D N 38
[CO—=ecierw m2n pCTR_Asn BCTE_poH_T PCIE_FW_R2D_C_P 16 38
[ eciE_asn pCTE_pCH_T PCIE FW R2D C N 6 e
PCI-Express Signal Constraints [O—=ecmz sune eCIE_gsn ec1E_pou g PCIE_FW_D2R P 16 38
[ BCIE 85D RCTE_pCH R PCIE_FW_D2R_N 16 38
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [— BCIE 85D BCTE BCH R PCIE FW _D2R C P 35
eciE_asn pcTE_pen @ PCIE FW D2R C N .
PCIE_T29_TX2TX N =3X_DIELECTRIC 2 PCIE_T29_TX2TX TOP, BOTTOM =4X_DIELECTRIC 2 = = =
BCTE AP noR pCTR_Asn RCTE_pCH R PCIE AP _D2R PI P 6 2
PCIE_T29_TX2RX * =4X_DIELECTRIC 2 PCIE_T29_TX2RX TOP, BOTTOM =5X_DIELECTRIC 2 = == = ==
it - -t - [ pCTR_Asn RCTE_pCH R PCIE AP_D2R PI N 6 32
PCIE_T29_RX2RX * =3x_DIELECTRIC ? PCIE_T29_RX2RX TOP , BOTTOM =4x_DIELECTRIC ? [ BCIE_85D PCIE_PCH R PCIE AP R2D PI P
pCTR_Asn RCTE_pCH R PCIE AP_R2D PI N
PCIE_T29_RX2TX N =4x_DIELECTRIC 2 PCIE_T29_RX2TX TOP, BOTTOM =4x_DIELECTRIC 2 = = -
- - - — [ Lk_pcTE_s0p CLx_peIE PEG_CLK100M_P o 16
PCIE_T29_20THER * =3x_DIELECTRIC ? PCIE_T29_ 20THER TOP , BOTTOM =4x_DIELECTRIC ? [ — .LK_RCIE_90D CLK_PCTE PEG_CLK100M N 8 16
[CO—=scie crxioon men LX_PCTE_90n CIK pCTE PCIE_CLK100M_ENET P 16 36
[ — LK_PCTE_90D CLK_PCTE PCIE CLK100M ENET N 16 36
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET =S =
= = = = = i [O—tce_ee1_serci Lk_pcIE_s0p cLx_peIE PCIE CLK100M AP P 16 32
PCIE_T29_TX *_TX * PCIE_T29_TX2TX [ — .LK_RCIE_90D CLK_PCTE PCIE CLK100M AP N 16 32
[o—tce_ee2 serci 1x_ecTe_aon CLE_pctE PCIE CLK100M FW P 16 2
PCIE_T29_TX *_RX N PCIE_T29_TX2RX I = =
- - - e = 1x_ecTe_aon CLE_pctE PCIE CLK100M FW_N 16 38
PCIE_T29_RX *_RX * PCIE_T29_RX2RX [ — .LK_RCIE_90D CLK_PCTE PCIE_CLK100M EXCARD P 8 16
[ — LK_PCTE_90D CLK_PCTE PCIE CLK100M EXCARD N 8 16
PCIE_T29_RX =X N PCIE_T29_RX2TX = =
PCIE_T29_TX * * PCIE_T29_20THER e BU_27P4 CPU_COMP PCH_VSS_NCTF<1> 6
— Pu_27p4 cpu_coup PCH_VSS NCTF<2> R
PCIE_T29_RX * N PCIE_T29_20THER = =
- - — Py 2784 ceu_come PCH_VSS_NCTF<5> B
— pu 2724 ceu_comp TP_PCH VSS NCTF<7>
SOURCE: 471984 _Cheif River MS_PDG_1.0 and the spacing rule is adjusted per SI team feedback. — eu_2704 ceu_coup PCH VSS NCTF<9> o
PCH_VSS_NCTF<9>
— pU_27p4 cpu_coup 5 0
— pu 2724 ceu_comp PCH_VSS_NCTF<11> R
— pu 2724 ceu_comp PCH_VSS NCTF<12> .
1 1 - - SYNC_MASTER=K90I MLB SYNC_DATE=02/15/2011)
System Clock Signal Constraints = Pu_2724 cou_coue PCH_VSS NCTF<15> . Lmﬂ_ HEStETRETE SRR
— PU_27P4 cpu_coup PCH_VSS_NCTF<17> . .
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP = = PCH Constraints 2
2 = Pu_2724 ceu_come PCH_VSS_NCTF<19> .
CLK_SLOW_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD [ pu_27P4 cpu_coup PCH VSS NCTF<21> A 051-9058 I D
PU_27p4 CcPU_coMp. PCH VSS NCTF<22> A le Inc
CLK_25M_555 * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD = = = 199 * o
— — —— — — — — — — E PU_27P4, CRU_COMP PCH_VSS_NCTF<25> 6 ®
= PU_27P4. CPU_COMP PCH _VSS NCTF<27> 6
- - NOTICE OF PROPRIETARY PROPERTY:
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT — pu_27P4 cpu_coup PCH_VSS NCTF<29> .
THE INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE INC.
CLK_SLOW * =2x_DIELECTRIC ? THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE
CLK_25M * =5x_DIELECTRIC ? NOTE: 25MHz system clocks very sensitive to noise. II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED

8 7 6 5 4 3 2



http://www.wgubbs.com/
www.bblianmeng.com

8

4

CAESAR IV (Ethernet) Constraints

Ethernet Net Properties

PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP NETTYPE
_RULE_ ON LAYER
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
ENET_505 * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
- S— — —— —— [ — ENET 50 ENET BCM5764 CLK25M XTALTI
[ ENET_S0 ENET_ BCM5764_CLK25M_XTALO
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [— ENET_S0 ENET_ ENET RESET L 30 36
ENET_3X * =3:1_SPACING ? Oz unr ENET_100D ENET_MDT ENET MDI P<3..0> 36 37
ENET 100D ENET_MnT ENET_MDI_N<3..0> 36 37
SOURCE: Broadcom 5764-DS04-RDS Page 38 | — = =
E>—<c=naa ENET_S0 ENET_CR_DATA ENET_CR_DATA<7..0>
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [ED—cenama ENET S0 ENET_CR_pATA ENET CR CMD
m R_CLK ENET_50. ENET_CR_DATA ENET CR_CLK
ENET_CR_DATA i 8MIL 2 = = =R
- D—<c=nama ENET_S0 ENET_CE_DATA SDCONN_DATA<7..0> 30 36
D—cemm ENET S0 ENET_CR_pama SDCONN_CMD 20 36
. B crx ENET_S0 ENET CR_DATA SDCONN_CLK 20 36
CAESAR IV (Ethernet PHY) Constraints [0 = e
( ) e ENET 50 ENeT_c_nara SDCONN_CLK L
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
ENET_100D * =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
ENET_MDI * 0.6 MM 2
SOURCE: Broadcom 5764-DS04-RDS Page 38
FireWire Interface Constraints FireWire Net Properties
NET_TYPE
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP -
Z ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
FW_110D * =110_ome_prrF =110_OHM_DIFF =110_OHM_DIFF =110_OHM_DIFF =110_OHM_DIFF =110_OHM_DIFF
- o - - S — T T Fu_20_Tea Fu 1100 Fu_Te FW_PO_TPA P 8 10
T Fu_20_Tea Fu 1100 Fu_Te FW_PO_TPA N 0 a0
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT o) EW_PO_TRR Fu_110n Fu_T FW_PO_TPB P 35 a0
- N D= eo_men Fu 1100 Fu_Te FW_PO_TPB N 15 a0
FW_TP N =3:1_SPACING 2
- - T FW_P1_TEA Fu_110n Fu_te FW_P1_TPA P 15 a0
—=uweiea Fu_110n Fu_te FW_P1_TPA N 38 a0
TTTD FW_P1_TER Fu_110n Fu_te FW_P1_TPB P 38 a0
T FW Pl TeR Fu_110n Fu_te FW_P1_TPB N 38 a0
Port 2 Not Used

SYNC MASTER=K90I MLB

Ethernet/FW Constraints

SYNC DATE=02/15/2011

Apple Inc.
<)

051-9058 | D

v

NOTICE OF PROPRIETARY PROPERTY:

THE_INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE

II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED
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Di layPort Si 1cC t int
.
isplayror ignal (onstraints T29/DP Net Properties
NOTE: DisplayPort Physical/Spacing Constraints provided by Chipset or GPU page. NET_TYPE
. . ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
T29 I2C Signal Constraints > =
E—T29_R2D0 T29DP_80D T29DP T29_R2D_P<0> s
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP ED—T29R2D0 T29DP_80D T29DP T29_R2D_N<0> 75
T29_I2C_558 * =55_OHM_SE| =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD ED—t22-R2D1 -L220E_800 L290B T29 R2D_Pp<l> 7
E—T29 R2D1 T29DP_80D T29DP T29_ R2D N<1> 75
B T29DP_80D T29DP T29 R2D C F_P<1..0>
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [ T29DP_80D T29DP T29 R2D C_F N<1..0>
29 T2C N —2% DIELECTRIC N ED—T29 D2RO T29DP_100D T29DP T29_D2R_C_P<0> 75 76
— = - EO—T29_D2R0 T29DP_100D T29DP T29 D2R_C_N<O0> s 76
. . ED—T29 D2R1 T29DP_100D T29DP T29 D2R _C_P<1> 75 76
T29 SPI Signal Constraints D _r29_nze1 r200e 100n | roane T29_D2R_C_N<1> e
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP B 1220P_100D L29DP T29DPA_D2R1_AUXCH P e
— ON LAYER? B T290p 100D | T29DP T29DPA_D2R1_AUXCH_N 1
T29_SPI_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD — 290 son r290p DP SDRVA ML C D<3..0> N
0 T29DP_80D T29DP DP_SDRVA_MIL_C_ N<3..0> s
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT (e T29DP_80D T29DP DP SDRVA ML R P<3..0> s
J— n o DIELECTRIC ; - T290P_g0D r290P DP_SDRVA_ML_R_N<3..0> ’s
— — [ DB_SDRVA MI, EVEN T29DP_80D T29DP DP_SDRVA_ML P<;. .0:2> 75 83
. . DP_SDRVA MI, EVEN T29DP_80D T29DP DP_SDRVA_ ML _N<2.. 75 83
T29/DP Connector Signal Constraints o G- roneaon | zsens DP_SDRVA_ML_P<3. . i
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [ZD—DRP_SDRVA_ML_ODD 1290P_R0D L29DP DP_SDRVA_ML_N<3.. i
— — ON LAYER? =T DP_SDRVA_AUXCH T29DP_80D T29DP DP_SDRVA_ AUXCH P s
T29DP_80D * =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF [ZD—DRB_SDRVA_AUXCH T29DP_80D T29DP DP_SDRVA_AUXCH N 75
= = = - = T T29DP_80D T29DP DP_SDRVA_AUXCH C_P s
T29DP_100D * =100_oHM DIFF| =100_OHM DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF % 2905 800 ronp Db _SDRVA AUXCH C N -
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT 122 - qnp*ﬁnn L29DP T29DPA_ML_P<3 0> 778
— — — — B T29DP_80D T29DP T29DPA_ ML_N<3..0> s 76
T29DP * =5x_DIELECTRIC ? T29DP TOP,BOTTOM| =7x_DIELECTRIC ? [un T29DP_80D T29DP T29DPA_ML_C_P<3..0> 5 76
s T29DP_80D T29DP T29DPA_ML_C_N<3..0> 75 76
= T29DP_80D T29DP DP_A_ EXT_ AUXCH P s 76
= T29DP_80D T29DP DP_A_ EXT AUXCH N s 76
. i 3 2 :
SOURCE: Bill Cornelius’s T29 Routing Notes ED>_r29_r2n2 290 son r290p 729 R2D P<2> _
=>)__T29_R2D2 T29DP_80D T29DP T29_R2D_N<2>
[ED—T29 R2D3 T29DP_80D T29DP T29 R2D_ P<3>
[ED—T29 R2D3 T29DP_80D T29DP T29_R2D_N<3>
=T T29DP_80D T29DP T29 _R2D C_F_P<3..2>
[ T29DP_80D T29DP T29 _R2D _C_F N<3..2>
[ED—T29 D2R2 T29DP_100D T29DP T29_D2R_C_P<2>
L] T29_D2R2 T29DP_100D T29DP T29_D2R_C_N<2>
[ED—T29 D2R3 T29DP_100D T29DP T29_D2R_C_P<3>
[ETD—T29 D2R3 T29DP_100D T29DP T29_D2R_C_N<3>
0 T29DP_100D T29DP T29DPB_D2R3_AUXCH P
0 T29DP_100D T29DP T29DPB_D2R3_AUXCH N
0 T29DP_80D T29DP DP_SDRVB_ML_C_P<3..0>
[T T29DP_80D T29DP DP_SDRVB_ML_C_N<3..0>
T T29DP_80D T29DP DP_SDRVB_ML_R _P<3..0>
g r290p_g0D r290p DP_SDRVB_MI,_R_N<3..0> Only used on dual-port hosts.
[EZD—DRB_SDRVE MI, EVEN T29DP_80D T29DP DP_SDRVB_ML_P<2..0:2> P
[EE)—DRR_SDRVE MI, EVEN T29DP_80D T29DP DP_SDRVB_ML_N<2..0:2> 6
[ESD—DRB_SDRVE MI_ODD T29DP_80D T29DP DP_SDRVB_ML_P<3..1:2>
[ED—DB_SDRVE MI_ODD T29DP_80D T29DP DP_SDRVB_ML_N<3..1:2>
[ED—DB_SDRVE AUXCH T29DP_80D T29DP DP_SDRVB_AUXCH_P
=3 DP_SDRVB_AUXCH T29DP_80D T29DP DP_SDRVB_AUXCH_N
= T29DP_80D T29DP DP_SDRVB_AUXCH _C_P
ED T29DP_80D T29DP DP SDRVB AUXCH C N
S T29DP_80D T29DP T29DPB_ML_P<3..0>
[ T29DP_80D T29DP T29DPB_ML_N<3..0>
o7 T29DP_80D T29DP T29DPB_ML_C_P<3..0>
. T29DP_80D T29DP T29DPB_ML_C_N<3..0>
T29 IC Net Propertles ZE; T290P_g0D T29np DP_B EXT AUXCH P
NET_TYPE (e T29DP_80D T29DP DP B EXT AUXCH N
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING -
B> DP_85D DP_PCH_T. DP_T29SNKO_ML_C_P<3..0> .,
[ DP_85D DP_PCH_T. DP_T29SNKO_MIL_C_N<3..0> .,
[ DP_T29SNKOQ ML, DP_85D DP_PCH T DP_T29SNKO_MIL_P<3..0> 3
=) DP_T29SNKQ_ML DP_85D DP_PCH_T. DP_T29SNKO_MI,_N<3..0> a2
[ DP_85D DP_PCH DP_T29SNKO_AUXCH_C_P 83
[ S DP_85D DP_PCH DP_T29SNKO_AUXCH C N s 33
[EED—DB_T29SNKQ_AUXCH DP_85D DP_PCH DP_T29SNKO_AUXCH P 2
[EZD—DR_T29SNKQ_AUXCH DP_85D DP_PCH DP_T29SNKO_AUXCH N 3
B DP_85D DP_PCH T DP_T29SNK1 ML_C P<3..0> ..,
0 DP_85D DP_PCH_T. DP_T29SNK1 ML_C N<3..0> .,
[ZD—DB_T29SNK1 ML, DP_85D DP_PCH_T. DP_T29SNK1 ML _P<3..0> 3
[EZD—DPB_T29SNK1 ML, DP_85D DP_PCH T DP_T29SNK1 ML _N<3..0> 3
[z DP_85D DP_PCH DP_T29SNK1_ AUXCH C_P .
[ DP_85D DP_PCH DP_T29SNK1l_AUXCH _C_N .
[ —DR_T29SNK1 AUXCH DP_85D DP_PCH DP_T29SNK1 AUXCH P 3
[ —DR_T29SNK1 AUXCH DP_85D DP_PCH DP_T29SNK1 AUXCH N 2
= DP_85D DISPLAYPORT | DP_T29SRC_MIL,_C P<3..0>
DP_T29SRC_ML <3..0>
% :::i:: :: :: :z:ﬁ: DP TZQERS AUXSHNC?’P 0 Only used on hosts supporting T29 video-in
= DP_85D pIsprayporT | DP_T29SRC_AUXCH C N
[ T29_T12C_ 558 T29_T12C I2C_T29_ SCL 33 48
[ s T29_T12C_ 558 T29_T12C I2C_T29_ SDA 23 48 %WB AT E 02 o 200
=T)_T29 SPT_CIK T29 SPT 555 | T29 SPT T29_SPI_CLK a2 T29 Constraints
- T29 SPT_MOST T29_SPI_55S T29_SPT T29_SPI_MOST 3 m
% T29_SPT_MISQ T29 SPT 555 | T29 SPT T29_SPI_MISO a2 d} Apple Inc. i 051-9058 | D
T2 SPT CS T, T29 SPT 555 | T29 SPT T29_SPI CS_L 33 © vISIO
[y T29DP_80D T29DP T29 R2D_C_P<3..0> 5 33 75 NOTICE OF PROPRIETARY PROPERTY:
x20ne_aon | vaone T29 R2DC_N<3..0> oo R e
= 229DE_100D 72908 T29 DZR _Pe3..02 0 T R0 MAINIAIN THES DOCUMENT TN CONFIDENCE 105 OF 109
— T29DP_100D T29DP T29_D2R_N<3..0> 83375 II NOT TO REPRODUCE OR COPY IT
III T TO REVEAL OR PUBLISH IT IN WHOLE OR
v iEL R?GHTS RESgRVEﬁ s © OR FART 83 OF 8 6
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PHYSICAL_RULE_SET

LAYER

ALLOW_ROUTE
ON LAYER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

SMC SMBus Net Properties

1TO1_DIFFPAIR

=STANDARD

=STANDARD

=STANDARD

=STANDARD

0.1 MM

0.1 MM

T TYeE
ELECTRICAL CONSTRATNT_SET PavsICAL seactG
[ —sumus _scr MBS0 " SMBUS_SMC_2_S3_SCL
CD—sumus_ _spa MB_50; B SMBUS_SMC_2_S3 SDA
[CO—sumus L MBS0 " SMBUS_SMC_1_S0_SCL
[CO—=umus_suc_n so_soa MB_50; MB SMBUS_SMC_1_SO_SDA
[CO—swmus_suc o so scx MBS0 " SMBUS_SMC_0_S0_SCL
[CO—swmus suc o so soa MBS0 " SMBUS_SMC_0_S0_SDA
[CO—sumus_suc nsa_scr MBS0 " SMBUS_SMC_5_G3_SCL
[CO—sumus_suc nsa_soa MBS0 " SMBUS_SMC_5_G3_SDA
[ —sueus_suc_uaur ScL MB_50; MB SMBUS_SMC_3_SCL
[CD—sueus_suc_uur_soa MB_50; B SMBUS_SMC_3_SDA
SMBus Charger Net Properties

T TYRE
ELECTRICAL CONSTRATNT_SET PavsICAL seactG
ez csz 1701 _DTEERATR CHGR_CST
[— 1701 _DIFFPATR CHGR_CST
i S 1701 _DTEERATRE CHGR_CSO.
f— 1701 _DTEERATR CHGR_CSO.

6 a5 a8

6 as a8

a5 a8

a5 a8

a5 a8

a5 a8

6 as a8

6 a5 a8

a5 a8

a5 a8

SYNC DATE=02/15/2011 A

Apple Inc.
<)

NOTICE OF PROPRIETARY PROPERTY:

THE_INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:

I
I
III
v

TO MAINTAIN THIS DOCUMENT IN CONFIDENCE

NOT TO REPRODUCE OR COPY IT

NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
ALL RIGHTS RESERVED
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ALLOW_ROUTE J30 Specific Net Properties J30 Specific Net Properties
PHYSICAL_RULE_SET LAYER ARLoN Ry MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
sensE_1701_555 . Jrpe— =s5_onn_se =s5_onn_s& =55_onm_s& -1:1_prFFRAIR :1_prrrRAIR ELECTRICAL_CONSTRATNT_SET suvsTca seactG ELECTRICAL_CONSTRATNT_SET suvsicar seacrG
- P<3..0> 37
= . =i 7
DrFFRATR . —1:1_preERATR —1:1_preERATR —1:1_prrreaTR +1_prEFRATR [ Ta_0n ATA pCH R SATA ODD D2R C P 6
[ Ta_o0n ATA_pcH ® ATA_ODD_D2R C N 6 a1
[ T2_oon ATAI pCH B! SATA HDD D2R RDROUT P “
= — ez cuoon ap LK_pCTE_20D crx_pere PCIE_CLK100M_AP_CONN_P 6 32
[ T2_oon ATAI pCH B SATA HDD D2R RDROUT N “ =R =
NET_SPACING_TYPEl | NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET - - [ — LK_PCTE_90D CLK_PCTE PCIE_CLK100M AP CONN N 6 32
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [ T2_oon ATAI pCH_T ATA_HDD R2D RDRIN P a
[ — 1TQ1_DIFFPATR CHGR CST R P P
cpu_cour o . anp_paun [ T2_oon ATAI pCH_T ATA_HDD R2D RDRIN N a =
SENSE . =2:1_SPACING ? - - 1TQ1_DIFFPATR CHGR _CSI R N 64
- = ra_oon ATa3_pcH_m SATA HDD D2R RDRIN P w | — =
CPU_VCCSENSE @D . GND_P2MM - - : 1TO1 DIFFPATR CHGR_CSO R P 64
mhER . B = Ta_0n ATA3 pCH T SATA HDD D2R RDRIN N “ =
u o [ 1701 _DTEERATRE CHGR_CSO_R_N 6
= za_o0n aTa3_pca T SATA HDD R2D RDROUT P - -
aupto . 2 — _pcn_-
= T2_oon ATAI pCH_T SATA HDD R2D RDROUT N “
[ — ) THMSNS D1 P 5
[— ) THMSNS D1 N 5
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT — A THMSNS D2 P 5
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET — ) THMSNS D2 N 51
EngTCONN . 25 urLs B 129 THERMD P
) 51
D ) 129 THERMD N 5
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [ 2 D2 p
) D2 n
o . —~sTANDARD B NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET =
o cux_reie . anp_paun
[ ) ISNS HS COMPUTING N 50
o rexes . Gnp_paun
[— ) ISNS HS COMPUTING P 50
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT TSNS HS OTHER N
o sama . Gup_pame [ . 50
ano_voms . 0.20 mu 1000 ] N ISNS HS OTHER P 0 [ PK_our DrEERATE aunto SPKRAMP I, P_OUT 560 61
o usex . anp_paun
_ D 2 CPUVCCIOSO0_CS_N a9 70 D PK_OUT DIFFPAIR AUDIQ SPKRAMP_L_N_OUT 6 60 61
PuR_p2we . 0.20 w1 1000 R cox sere . [ = N CPUVCCIOSO CS P 4 10 D PK_oUT DIEFPRATE AunTO SPKRAMP_SUB_P_OUT 560 61
[— SPK_ouT DIFFPATR AUDTO SPKRAMP_SUB_N_OUT 6 60 61
sB_powER sama . Pur_p2me
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET — - [ PK_OUT DIFFPATR AupTQ SPKRAMP R P_OUT 60 61
s5_power satar . pwr_v2me [ . CPUIMVP ISNS1 P 45 6 69 = PK_our DrEERATE aunto SPKRAMP_R N_OUT 6 60 a1
wEm_cLx o . f—
_ _ [ - 1 CPUIMVP_ISNS1 N a9 69 FED AUD DIFF 1701 _DIFFPATR AUDTO SSM2315_SUB_N Py
. o . f— = N CPUIMVP ISNS2 P 49 68 6 ED—2uw e 1701 prerean aunTo SSM2315_SUB P oo
- N CPUIMVP ISNS2 N 4 6 2w per 1701 nrEFRATE aunTo SSM2315_ L, N 0
wEm_cTRL o . Gnp_paun =
[ — 1 CPUIMVP_ISNS1G P 49 69 [T300 AUD DIFF 1701 _DIFFPATR AUDTO SSM2315_L_P Py
MEM_DATA GND B GND_P2MM D 2 CPUIMVP_ISNS1G_N 49 69 m AUD_DIFF 1TOl _DIFFPAIR AUDIO SSM2315 R N 60
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET =
— — — — - - fr N CPUIMVP_ISNS2G P 43 69 2w e 1701 nrEFRATE aunTo SSM2315 R P o
MEN_DOS o . Gnp_pau =
o Lvose . aNp_pzmn = A CPUIMVP_ISNS2G_N 49 69 2w e 1701 _nrEFRATE AunTO AUD_LO2_N_R 57 60
) N CPUIMVP _ISUM R P » [ra S 1701 _nreepate Aunio AUD 102 P_R 5 60
] N CPUIMVP_ISUM R N e 2w prrr 1701 _nreepate AunTO AUD 1Ol N R 57 60
[ N CPUIMVP_ISUMG R_P » — AUD_DIFF 1701 _nreeeate Aunio AUD 101 P_R 5 60
f— N CPUIMVP_ISUMG R N s O 2w e 1701 _nreepate Aunio AUD 102 N L 5 60
(D ) cPuIMVP ISNSG P e 2w prrr 1701 prErPate Aunio AUD LO2 P L 57 60
= ) CPUIMVP ISNSG N s 2w e 1701 _nrEFRATE AupTQ SPKRAMP_INL_P o
[ ) cPuTMVP TSNS P s CD—2w prr 1701 _nrEFRATE AupTQ SPKRAMP_INL_N 0
[— x CPUTMVE TSNS N a9 T AUD DIFF 1701 _nrEFRATE AunTO SPKRAMP_INR_P .
— ) vcesaso cs e P C>—2w purr 1701 _nrEFRATE AupTQ SPKRAMP_INR N 0
B ) veesaso cs P CD>—2w pirr 1701 _nrEFRATE AupTQ SPKRAMP_INSUB P o
= . PUIMVE ISUMG P C>— 2w e 1701 _nreeeate AunTO SPKRAMP_INSUB_N .
— 3 CcPUIMVP ISUMG N 69 69
— . CPU_THERMD P s D USB_TPAD R P 53
B . CPU_THERMD N 5o =t USB_TPAD R N o
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [ N ISNS 5V S0 HDD N e
- N IsNS 5V so mDD P s PP3V3 S5 67
MEM_405 * 0.09 MM 400 MIL = . v S0 500 & n = osvs so
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE = . 23 oV 8 9 [ — = 67
— N ISNS 5V SO HDD R P s PP1VS S3RSO 67
MEM_72D * 0.09 MM 400 MIL = = N
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE = - ISNS LCDBKLT N -
) ISNS LCDBKLT P
MEM_37S * 0.09 MM 400 MIL = J_
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE =
MEM_85D * 0.09 MM 400 MIL
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE 3 1oNS 1V5 S3 DDR P "
=
PCIE_85D * 0.076 MM 10 mm — ) ISNS 15 S3 DDR N s
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE 0 ) ISNS 1vS S3 DDR R P "
USB_85D ToP 0.1 MM 500 MIL [ ) ISNS 1V5 S3 DDR R N s
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
CPU_27P4S ToP 0.09 MM 400 MIL
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
LUDS CONN A CLK F N 67
CLK_PCTE_90D TOP 0.09 MM 400 MIL > LUDS CONN A CLK F P
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE = S Co = 674
y SYNC MASTER=K90I MLB SYNC DATE=02/15/2011]
—
Allow 0.127 mm necks for >0.127 mm lines for ARD fanout. . . . .
Project Specific Constraints
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP m
wew_720 sorron 0,127 635 Apple Inc.
o
wEm_ssD op 0.1 6.35 m )
NOTICE OF PROPRIETARY PROPERTY:
THE INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED
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K90i Board-Specific Spacing & Physical Constraints
BOARD UNITS | ALLEGRO
BOARD LAYERS BOARD AREAS TRERP iy | UERETON
op, 7552, 1583, 714 ; 10,15041 so_mvre, non o 162
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
beEAULT . ¥ -50_omn_se -50_omn_se 10 o e o e
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA TYPE | SPACING_RULE_SET
StavoARD . ¥ -pEFAULY -pEFAVLY 10 -pErAULT -pErAULT
beRAULT . 0.1 e : . . Bca Bca_pumt
ALLOW ROUTE StavoARD . -pEFAVLY : e cux . Bca Ben_pamt
PHYSICAL_RULE_SET LAYER ALLOW ROY MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
Bea_pumt . -pEFAVLY : cux_rere . Bca Ben_pamt
s0_ofn_se 0P, BOTTOM ¥ 0.110 w1 0.090 11
Bcn_pamt . -pEFAVLY : cu_stow . Bca Ben_pamt
so0_om_se . ¥ 0.080 0.080 -sTaNDARD -stawDARD -stawDARD
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
40_om_se 0P, BOTTOM ¥ 0.165 w1 0.165 w1 1.5:1_seactnG . 0.15 e : 2X_DIELECTRIC * 0.140 MM 2
40_omm_se 1510 ¥ 0.126 0.126 -sTaNDARD -stawDARD -stawDARD 2:1_seactne . 0.2 me : 3X_DIELECTRIC * 0.210 MM 2
40_om_se 1513, 1584, 1519 ¥ 0.126 w1 0.126 w1 =sTANDARD -stawDARD -stawDARD 2.5:1_seactne . 0.25 me : 4X_DIELECTRIC * 0.280 MM 2
40_om_se . ¥ -sTaNDARD -sTaNDARD -sTaNDARD -staNDARD -stawDARD 3:1_seactne . 0.3 me : 5X_DIELECTRIC * 0.350 MM 2
ALLOW ROUTE 4:1_seactne . 0.4 e : 6X_DIELECTRIC * 0.420 MM 2
PHYSICAL_RULE_SET LAYER ALLOW ROy MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
7X_DIELECTRIC * 0.490 MM ?
37_om_se 0P, BOTTOM ¥ 0.190 w1 0.1 e
37_omn_se 15110 ¥ 0.145 0.1 e -sTaNDARD =sTaNDARD =sTaNDARD
37_omn_se 1513, 1584, 1519 ¥ 0.145 w1 0.1 m =sTANDARD -stawDARD -stawDARD
37_omn_se . ¥ -sTaNDARD -sTaNDARD -sTaNDARD =sTaNDARD =sTaNDARD
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
2774_omn_se 0P, BOTTOM ¥ 0.310 w1 0.2 me
2774_omn_se . ¥ 0.235 w 0.2 me -sTaNDARD =sTANDARD =sTaNDARD
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
55_omn_sE 0P, BOTTOM ¥ 0.090 11 0.090 11
55_om_se . ¥ 0.070 i 0.070 -sTaNDARD -stawDARD -stawDARD
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP PHYSICAL_RULE_SET LAYER ARLON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
72_om_prr . ¥ -sTaNDARD -sTaNDARD -sTaNDARD -stawDARD -stawDARD 1:1_preeearR . ¥ =sTaNDARD =sTANDARD =sTANDARD 0.1 0.1
72_om_prr 1583, 1584, 1519 ¥ 0.140 w1 0.140 w1 0.190 1y 0.190 1y
72_om_prr 15110 ¥ 0,100 0.140 0.190 0.190
72_om_prr 0P, BOTTOM ¥ 0.175 w1 0.175 w1 0.200 1y 0.200 1y
PHYSICAL_RULE_SET LAYER AELOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP PHYSICAL_RULE_SET LAYER ALLOWROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
as_om_prr . ¥ -sTaNDARD -sTaNDARD -sTaNDARD -stawDARD -stawDARD a5_prre_na . —— -8s_omy_prer -85_omy_prer -8s_omy_prer -85_om_p1rr -85_om_p1rr
85_om_o1rr 1513, 1584 ¥ 0.101 w1 0.1 m 0.170 0.170 85_p1rr_noa 1513, 1584 ¥ 0.075 w1 0.075 w1 0.125 0.125
85_o_o1rr 1519, 15110 ¥ 0.101 w1 0.1 m 0.170 0.170 85_p1rr_noa 1519, 15110 ¥ 0.075 w1 0.075 w1 0.125 0.125
85_OHM_DIFF 'TOP, BOTTOM Y 0.125 MM 0.1 MM 0.190 MM 0.190 MM NOTE: 85_DIFF_BGA is 85-ohms differential impedance on outer layers and 80-ohms on inner layers.
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP PHYSICAL_RULE_SET LAYER ALLOW RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
90_om_prr . ¥ -sTaNDARD -sTaNDARD -sTaNDARD -stawDARD -staNDARD 90_prre_na . - =50_omy_prer =50_omy_prer =50_om_p1rr
90_omm_o1rr 1513, 1584 ¥ 0.091 w1 0.091 w1 0.180 0.180 1 90_b1rr_noa 1513, 1584 ¥ 0.075 11 0.075 w1 0.125 0.125
90_omm_o1rr 1519, 15110 ¥ 0.091 w1 0.091 w1 0.180 0.180 90_b1rr_noa 1519, 15110 ¥ 0.075 w1 0.075 w1 0.125 0.125
90_OHM_DIFF 'TOP, BOTTOM Y 0.111 MM 0.111 MM 0.200 MM 0.200 MM NOTE: 90_DIFF_BGA is 90-ohms differential impedance on outer layers and 85-ohms on inner layers.
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP PHYSICAL_RULE_SET LAYER ALLOWROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
100_omi_p1rr . ¥ -sTaNDARD -sTaNDARD -sTaNDARD -stawDARD -stawDARD 100_pree_se . - -100_om_p1ee -100_om_p1ee -100_om_p1ee -100_om_prr -100_om_p1rr
100_os_o1rr 1513, 1584 ¥ 0.076 w1 0.076 w1 0.250 0.250 100_b1PF_BGA 1513, 1584 ¥ 0.075 w1 0.075 w1 0.125 0.125
100_os_o1rr 1519, 15110 ¥ 0.076 w1 0.076 w1 0.250 0.250 100_b1PF_BGA 1519, 15110 ¥ 0.075 w1 0.075 w1 0.125 0.125
100_OHM_DIFF 'TOP, BOTTOM Y 0.085 MM 0.085 MM 0.200 MM 0.200 MM NOTE: 100_DIFF_BGA is 100-ohms differential impedance on outer layers and 95-ohms on inner layers.
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
110_omi_p1rr . ¥ -sTaNDARD -sTaNDARD -sTaNDARD -stawDARD -stawDARD
110_OHM_DIFF ISL3,ISL4 Y 0.068 MM 0.068 MM 0.250 MM 0.250 MM NOTE: 110_DIFF is 110-ohms differential impedance on outer layers and 105-ohms on inner layers.
110_om_o1rr 1519, 15110 ¥ 0.068 11 0.068 11 0.250 0.250 My
110_om_o1rr 0P, BOTTOM ¥ 0.081 11 0.081 11 0.250 0.250 My
NOTE: These are Intel recommended impedances for PEG, unused on K90i.
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
45_om_s 0P, BOTTOM ¥ 0.165 w1 0.165 w1 e MaSTER_K90T MLB SYNC DATE=02/15/2011]
45_om_se . ¥ 0.090 0.090 -sTaNDARD -stawDARD -stawDARD PCB Rule Definitions
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 1 051-9058 | D
? Apple Inc.
"
s0_om_prr . ¥ -sTaNDARD -sTaNDARD -sTaNDARD -stawDARD -stawDARD ®
80_OHM_DIFF 1513,15L4 ¥ 0.115 mu 0.115 mu 0.180 MM 0.180 MM NOTICE OF PROPRIETARY PROPERTY:
THE INFORMATION CONTAINED HEREIN IS THE
80_omm_o1rr 1519, 15110 ¥ 0.115 w1 0.115 w1 0.180 0.180 1 PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:
B0_OHM_DIFF 'TOP, BOTTOM Y 0.140 MM 0.140 MM 0.190 MM 0.190 MM I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED
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