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1. ALL RESI STANCE VALUES ARE IN OHVS, 0.1 WATT +/- 5%

2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS.
3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.
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Page Contents Sync Date Page Contents Sync Date
1 ' Table of Contents NA NA 39 " Vol tage Sensing T27_mB_ 02/16/2010
2 ' System Bl ock Di agram MASTER MASTER 40 " current Sensing T27_MB  02/02/2010
3 ' Power Bl ock Di agram MASTER MASTER 41 “ Thernul Sensors MASTER MASTER
4 ' BOM Configuration (k84 _MB) (01/19/2009) 42 ” Fan Connect or T27 MB  02/16/2010
5 ° Revision History MASTER MASTER 43 " WELLSPRI NG 1 T27_MB  02/16/2010
6 " Revision History MASTER MASTER 44 “  WELLSPRI NG 2 MASTER MASTER
7 " FUNC TEST MASTER MASTER 45 Y svs MASTER MASTER
8 ' Power Aliases MASTER MASTER 46 " DEBUG SENSORS AND ADC MASTER MASTER
9 ' SIGNAL ALIAS (k84_M.B) (02/04/2009) 47 " SPI ROM T27_MmB  02/16/2010
10 " CPU FSB T27_MB  02/16/2010 48 " AUDI O CODEC/ REGULATOR AUDI O 02/ 16/ 2010
11 " CPU Power & Ground T2o7_mB  02/16/2010 49 “ AUDIO LINE | NPUT FILTER AUDI O 02/ 16/ 2010
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15 " MCP Menory Interface T27_mB  02/16/2010 53 " AUDI O JACK TRANSLATORS AUDI O 02/ 16/ 2010
16 " MCP PCle Interfaces T27_mB  02/16/2010 54 " DCIn & Battery Connectors MASTER MASTER
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18 " MCP SATA, USB & Ethernet T27_mB  02/16/2010 56 " 5V/ 3.3V SUPPLY (ke_m.p)  (10/27/2009)
19 " MCP HDA, LPC & M SC T27_mB_ 02/16/2010 57 “ 1.5V/0.75V DDR3 SUPPLY (k6_m.B)  (11/06/2009)
20 " MCP Power & Ground T27_mB_ 02/16/2010 58 " 1 MP6 CPU VCore Regul ator (K84_Mm.B) _(11/18/2009)
21 “ MCP89 Menory Rail Gating K6_MLB 02/ 16/ 2010 59 " MCP VCore Regul ator (K6_m.B)  (10/27/2009)
22 " MCP89 GFX Core Rail Gating T27_mB  12/15/2009 60 " CPU VTT(1.05V) SUPPLY (K84_M.B) (02/04/2009)
23 " MCP Standard Decoupling (T27_mB) (11/16/2009) 61 " M sc Power Supplies MASTER MASTER
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27 " DDR3 SO DI M Connector B T27_mB  02/16/2010 65 " DI SPLAYPORT SUPPORT K6_M.B 02/ 16/ 2010
28 “ SO DI MM Pi nswaps VASTER MASTER 66 " DisplayPort Connector MASTER  MASTER
29 “ FSB/ DDR3 Vref Margining T27_mB  02/16/2010 67 " LCD Backlight Driver (Mc34845) MASTER MASTER
30 " X16 W RELESS CONNECTOR VASTER MASTER 68 " LCD Backlight Support (K84_m.p) (10/19/2009)
31 " Ethernet PHY (RTL8211CL) MASTER MASTER 69 " CPU FSB Constraints T27_ B 02/16/2010
32 " ETHERNET CONNECTOR MASTER MASTER 70 " Menory Constraints T27_MB  02/16/2010
33 “ SATA Connectors MASTER MASTER 71 " MCP Constraints 1 T27 MB  02/16/2010
34 " External USB Connectors (K8a_mLB) (10/03/2009) 72 " MCP Constraints 2 T27_mB 02/ 16/2010
35 " smc T27_mB 02/ 16/2010 73 " Ethernet Constraints MASTER MASTER
36 ” SMC Support (T27 M) (10/27/2009) 74 " SMC Constraints T27 MB  02/16/2010
37 " LPC+SPI Debug Connector (T27_m.B) _ (12/15/2009) 75 " K87 SPECI FI C CONSTRAI NTS MASTER MASTER
38 ” K87 SMBus Connections MASTER MASTER 76 " K87 RULE DEFI NI TI ONS MASTER MASTER
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8 7 6 5 4 3 2 1
K86/ K87 POVWER SYSTEM ARCHI TECTURE
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pr— P PWRBTN*
F7040

02
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BOM Vari ant s
BOM NUMBER BOM NAMVE BOM OPTI ONS ,
Bar Code Labels / EEE #'s
- 111! \, B_LI F K87 K K87 |, K87_SPECI FI F DDR |, EEEE: DD1
639- 1115 POBA MB_LDO FOCOW K8 86_KB7_COWON, K87_SPRCI i G FOX DOR GO © PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
639-1116 PCBA, MLB_LDO, MOLEX, K87 K86_K87_COMMON, K87_SPECI FI C, MOLEX_DDR_CONN, EEEE: DD17
— — — — — — 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DD16] CRI TI CAL EEEE: DD16
085- 1799 K87 M.B_LDO DEVELOPMENT BOM K86_K87_DEVELOPMENT_PVT
— — — - 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DD17] CRI TI CAL EEEE: DD17
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM EEEE_DD18] CRI TI CAL EEEE: DD18
Devel opnent BOM [ = DD18]
26- 4. 1 LBL, P/ N LABEL, PCB, 2i X EEEE_DD1! I T L EEEE: DD1!
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON 5264393 ! B 26MM X &6 W [ EEEE_DD19) R °
085- 1632 1 K87 M.B_LDO DEVELCPMENT BOM DEVEL CRI TI CAL DEVELCOPNMVENT_BOM
D Part Substitutions (differences with K6/ K69
BOM Groups (al ways- present) ( )
PART NI ER Y DE | PTI REFERE DE | TI B TI
BOM GROUP BOM OPTI ONS UNVBI Qr SCRI ON NCE S CRI CAL OM OPTI ON
11450125 1 RES, MIL FI LM 1/ 16W 113 OHM 1, 0402, SWD, LF R5714 LED: K86_K87
K86_K87_COVVON K86_K87_COVVONL, PROJECT _PHASE: PROD, COMMON, ALTERNATE, BOOTROM PROG, VELLSPRI NG PROG, MCP_T_DI ODE_SENSCR -
K86_K87_COVMONL DP_ESD, M KEY, MCPPLL_R: REG, ENET1VO5: | NT, LED: K86_K87, SOPGOOD_BJT, ENET_ESD, VFRQ SLPS3, SMC_DEBUG YES, SPI : 25MHZ, XDP, OLD_AUDI O_SW TCH
K87_SPECI FI C CPU: 2. 4GHZ, | WP6: 2PHASE, SMC: PROG_K87, MCP89M A02
K86_SPECI FI C CPU: 1. 2GHZ, | WP6: 1PHASE, SMC: PROG_K86, MCP83M
BOM Groups (project phase-dependent)
BOM GROUP BOM OPTI ONS
PRQJECT_PHASE: DEV DEVELCPNVENT_BOM
PRQJECT_PHASE: PROD K86_K87_DEBUG PROD
K86_K87_DEVELOPMVENT_ONLY DEBUG_ADC, LPCPLUS_CON, SOPGOOD_| SL, EFI _DEBUG, MCPPLL_LDO, EXT1V05, XDP_CON, LPCPLUS
K86_K87_DEVELOPMENT_PVT LPCPLUS_CON, XDP_CON, VREFMRGN\: YES, LPCPLUS
K86_K87_DEBUG DEV VREFMRGN: YES, BMON: ENG, BKLT: ENG SENS_R: ENG
K86_K87_DEBUG PRCD VREFMRGN: NO, BMON: PROD, BKLT: PRCOD, SENS_R: PROD, MCPHVDD: P2V5, LDO: FI XED, HTOL_SENSE: YES
Modul e Parts
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
C 33753680 1 PDC, LGDZ, PRQ 2. 40, 25W 1066, RO, 3M BGA U1000 CRI TI CAL CPU: 2. 4GHZ
33783792 1 CDC, SLGYW PRQ 1. 2, 10W 800, RO, 1M BGA u1000 CRI TI CAL CPU: 1. 2GHZ
33783797 1 1 C, MCP89M AD1, 31X31MV BGA1168 u1400 CRI TI CAL MCP89M A01
33753866 1 1 C, MCP89M AD2, 31X31MV BGA1168 u1400 CRI TI CAL MCP89M A02
33753876 1 | C, MCP83M A02, 31X31MM BGA1168 u1400 CRI TI CAL MCP83M
51650706 1 CONN, 204P, SCDI MVl SOCKET, DDR3, RAM BGA 33100 CRITI CAL FOX_DDR_CONN K8 6/ K8 7 BmRD S I ACK l 'P
516- 0201 1 CONN, 204P, SCDI MM P=0. 6MV J2900 CRI TI CAL FOX_DDR_CONN
516S0790 1 CONN, 204P, SCDI MM SOCKET, DDR3, RAM BGA J3100 CRI TI CAL MOLEX_DDR_CONN
516- 0213 1 CONN, 204P, SCOI WM P=0. 6MV 32900 CRI Tl CAL MOLEX_DDR_CONN TOD S| G\IAL
452-1708 4 SCR. ML. 6X0. 35X6. 0, D4, HO. 3, BLK, M07 SCREWL, SCREW2, SCREV8, SCREW CRI TI CAL
870- 1940 2 OG> PN MED, NI S| ROVED, S LVER K57 | 250900, 250001, 25000z, 250903 | CRIT1 GAL 2 GROUND
870- 1940 3 POGO PI N, MED, NOI SE- | MPROVED, SI LVER, K87 ZS0908, ZS0909, ZS0911 CRI TI CAL 3 SI G\IAL Hi h S e e d
870- 1939 5 POGO PI N, TALL, NOI SE- | MPROVED, SI LVER, K87 750904, 750905, ZS0906, 250907, ZS0910 CRI TI CAL ( g p )
870- 1939 5 POGO PI N, TALL, NOI SE- | MPROVED, SI LVER, K87 250012, 250913, 780914, 250915, 250919 CRI TI CAL 4 SI G\IAL( Hl g h Sp ee d)
870- 1938 3 POGO PI N, THI N, NOI SE- | MPROVED, SI LVER, K87 750917, ZS0918, ZS0916 CRI TI CAL
353S2718 |'S NEW | NTERSI L PART FOR FI XI NG B4 DONGLE | SSUE 5 mND
514-0704 |'S CLOUD GREY 4/LB3 PLASTIC W PDNI PLATI NG VERSI ON OF 514- 0692 PART FOR RJ45 CONNECTOR
514- 0705 |'S CLOUD GREY 4/LB3 PLASTIC WPDNI PLATI NG VERSI ON OF 514- 0689 PART FOR USB CONNECTORS 6 PO/\ER
514-0706 |'S CLOUD GREY 4/LB3 PLASTIC W PDNI PLATI NG VERSI ON OF 514- 0691 PART FOR M NI DP CONNECTOR
B 514-0718 |'S CLOUD GREY 4/LB3 PLASTIC W PDNI PLATI NG VERSI ON OF 514- 0694 PART FOR AUDI O CONNECTOR 7 PO/\ER
Progranmmabl e Parts LOCKED BOOTROM APN 1S 34152488 (QL: ol d info?)
33850563 1 1 C, SMC, HS8/ 2117, 9X9MM TLP, HF u4900 CRI TI CAL SMC: BLANK 8 mND
34170252 1 SUBASSY, |IC, SMC, K87 u4900 CRI TI CAL SMC: PROG_K87 9 SI G\IAL Hi h S e e d
34170250 1 SUBASSY, IC, SMC, K86 u4900 CRI TI CAL SMC: PROG_K86 ( g p )
33550610 1 1C, FLASH, SPI, 32VBI T, 3. 3V, 86MHZ, 8- SOP U6100 CRI TI CAL BOOTROM BLANK 1 0 Sl G\IAL ( Hl g h Sp ee d)
34170251 1 SUBASSY, |IC, BOOT ROM K86/ K87 U6100 CRI TI CAL BOOTROM PROG
33752983 1 1C, PSOC+ W USB, 56 PI N, MLF, CYBC24794 us701 CRI TI CAL VEELLSPRI NG BLANK 1 1 mND
34182677 1 | C, VELLSPRI NG CONTROLLER, K87 us701 CRI TI CAL VEELLSPRI NG PROG BOI-T@/I SI G%L
_—
Alternate Parts
PART NUMBER ALTERNATE FOR| BOM OPTI ON REF DES COWENTS:
PART NUMBER
15250693 15250778 ALL DALE/ VI SHAY, MAGLAYERS AS ALTERNAT]
15250796 15250685 ALL CYNTEC AS ALTERNATE
157S0058 15750055 ALL DELTA AS ALTERNATE
138S0603 13850602 ALL MURATA AS ALTERNATE
128S0093 128s0218 ALL KENET AS ALTERNATE
A 15250874 15250516 ALL MAGLAYERS AS ALTERNATE
SYNC VASTER=( K84 M.B SYNC DATE=(01/19/ 2009
15250847 15250586 ALL MAGLAYERS AS ALTERWATE ———
T BOM Confi gurati on
s g em e s
353s2811 35351832 ALL NEW | MPROVED | NTERS: L PART AS ALTERNATE. 051_ 8561
( S Appl e I nc.
35352988 35352987 ALL M C5365 AS ALTERWATE ® p V . 0 0
7 7 4 ALL Fp— —
37650908 3765063 NOTI CE OF PROPRI ETARY PROPERTY:
37650907 37650634 ALL FAIRCH LD AS ALTERNATE THE | NFORMATI ON CONTAI NED HEREI N | S THE
P 'Rl ETARY Pl ERTY _OF_APPLE COWPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
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EASE 0.0. 1-
CEPPET N P e WA RegES
Proto 0 release 1.0.0

CFU ?Ieﬂ:ri ption for both K86 and K87
t

n
y und r M Parts table to include CULV processor (337S3779) to mininize delta on this page between K86 and K87 per Di ana
1. 2
Cormonem val ue changes per Leo (Intersi
R7417 6,34k, L%

cr 2uF ( Eo% (13252)102)
| pl rented Gt ferant siufit ng btions for 1-phase vs 2-phase:
Added_| WP6:

P6: 2PHASE t o t he fO | owi_n CcrrEgne nts
R7417, C7428, R7409, R7411, C7406 414, C7414 C7413
Added BOM table to inseft the followi hg APNs'for | M/P6: 1PHASE:

R7417 = 7.68k 1% 450304
C7428 = 0.22uF 10% 13250102
R7409 = 1,58k 19 11450236
R7411 = 255 1% 114S0160.
Cr406 = 470EF 10% (13254720
R7414 = 97. 6k 1% 1450410
C7414 = lOODEF 10% ( 13250045

413 = 100p 5% 131 27

S10:
Updated table to add new val es for lphase (PWfreq., Max current, Load Iine)
STILL NEED TO UPDATE VALUE OF C7428!

1.3.0
Added SATA HDD D2R |ines:
L opm 1% 11450093) and_OM Tt ed
% 13150029) and Fe
ohms URLT T we et Go-ahead for filter
1.4.0

Del eted net_properties {Qr FPP3V3 S3 e

Changed Crasi fyom NOSTUEE to IMW/PG: 2 PHASE per Intersil

P Yy oe AR AT Intersi]

man%ﬁd Crd28 from 0.47uF =0, 33uF (1 5250101) per Intersil
anged_component col or to' Gre

metic clean
net “properties for PPSV.S3
Bol 51 2a net Bropertiss {or ShRRYs 2 TeoRkL
Added NET_PHYSI Property to SATACHBD DOR FI LT P and _N
1.5.0
Added parentheses for SYNC DATE property on all pages chat have broken syn
et B ant 1575 Wai e part s PadlY Yo "ribia 617, R0630, R6633 1 fice they were rempved when we switched from piezo to dynamic speakers
Changed J6955 synmbol to K87 Hali effect assenbly (339s0114)
1.6.0

6.
Added OM T to J6955, BOMtable to stuff K84 Hall effect connector
1.7,
Added PLACENENT NOTE for passive deenphasis circui _
Changea- 15HASE BOM tabi e Do Sorrect v carl Sout ' 19250080 (0. 22uF) instead of 0.022uF

1.

0
o

n K T27)
18" Swapped USB! s EXTD 1or ei23d0 (g’ 18), <ra)dar 7416825> Ensure USB_EXTB is_on port ( NVRN- 612340)
157 Chahged USBRBIAS from 931 - ohns. per 5 b A S - BT B LS ROl S 38 dal O

20, _ nCITn7  Added) CKPLLS WAl Ve propernes ot G oot sonTR RS P Or 2 (pgr 220y,  <radar : 73683295 TASK: Wi ve fal se CheckPius errors
58935Y"“Bedan synclng 8397 her < adar : 7424246 > BoM needs omi t on 3100 and 32000 from T27
T2 | nd AP for Foxconn and ND' ex

B NS DI MM connectors (pp. 29, 31).
54: Began sgnclng from 127 &\ Shadar 7432091 > BATI I SENSE (1Tt er chang to address [oWer max sink current on ISL6259 BMON pin (K17 auto-shutdown issue)
P 0 DZZUF‘ 10%,16V, CERM X5 CAP_402 DZZUF 20% 16V, CERM

0 Ghanaed 1 om -0, 022 to

$377 0 Ao oL R WAL VE  Droper 165 Lot o S5 1Al S8 brr ore—(p
T27: Added gain note for U5402 and S| T SE 4
127 Ghanged RC Bal ance on BATT | SENSE “sane time consiant (pg. 54)

57: Began, syncing {rom 127 <radar; 1304029 > T27 schemat i c 'bom optI'on for R5714 & RS5030 to keep K87 in sync

to substitute a different part on csa
ow T27 on the follovw ng Ansynceg pages;
& R2580 per DG V1.3 (p "per <radar: 7459260 > Design Quide v1.3 updates

Added BOMI tabl e to substitute arts lhal have BOMDPTI ON xxx: K6_K69 (to al l ow sync with T27)
R5714 (114S0125) to lab e w th BOMOPTI ON LED: K86_K87
1.9.0
Added BOM table entry for MCPBI-A02 per <radar:7416858 > Task: Get part numbers for AO2 rev.
anged K87 MCP BOM group to cal
Changed U3440 fram APOO2 parl to APO16 34350511% ber <radar;7450498> BOM APN updates for FPFL009 and SAK parts
n?ed R3454 to 100k, 1% (11480411 27 and K69
dated DLy text note'for (3440 to fmtch T )
anged R3440 color to green, delete note about needi ng _
nangod P5526-1 T om 35350693% 152807 5hPer <t Gar < /7 brobl on 73559162 ss L7260 conbo foot print
Ternates tabl e on csa 4 al ready hab 15550778 ab alternate to 15250693
1.10.0
Per <rdar://probl eni 7473229> K86: Mbve to MCP83
ded’ table entvy for MCP83M (337S3876)
This is for KBe QM Adding entry to mnimize delta on csa 4 between K87 and K36
Per <rdar/[problen7495072> K87, Call out LED K86 K87 BOVCPTION in the K87_M SC BOM group
K86_K87 B 1 N to The K87 M SCBOM gf oup
Per 2rdsr: T roblan 7455116> K37 “remove (N'Seri “al'ternale for 2300 537550524)
Remov Le ently i gs 37650868 is an alternate for 37650624
Per <rdar:// ent 74 5oz1> Ks TiBrs Peplace 'S AN W th UT0 ARRS Tor pragyammed SV and BR
on ROM PROG t out 34170251 (SUBASSY, |G, BOOT ROM K86
Gleafed SWC PROG KE7 poi aal ng to 34170252 (SUBASSY. IC SMC K87
Gealed SVC PRCG K86 pointing Lo 34170250 (SUBASSY |G SMC, K86
Changed roup to point to SNC. P
Per Srdar//prof 05\ em 7494037 7: remove OM T from J6955 and del ete BOM table
Del et ed for Hall ef fect assenb)
Changed t Xt to y "HALL EFFECT ASSEMBLY"
Defeted OM T BOMGPTLGN-T1om J695
Added text note with part nuibers for components of the assembly
"Assenbly APN. 33950114
- B 639-0680
- PCBF: 820- 2801
- MO 056- 3515
- Conn APN: 51850788"
Cosmetic change: noved R7413, C7406 BOVOPTI ON | abel so they 1 ook Like wire name
Per <rdar |/ 7 problent (4950005 K7 “Add NOSTUEF 1o K782 Lo di 80nhect bbb Yort Al Bvs_pvre
ed oG Tor R7875 f rom SOPGUOD, | S 10 NOSTUF
1.
Peir<rdar: [/ probl enf 7517432> K86/ K87 functional net property needed on signals in schematics
Added the fol [owing functional test points under the J5100 LPC+SPI N FUNC_TEST group
LPCPLUS GPI O
LPC SERTRQ
SMETVE
1.12.
e SYNC W TH T27 A i
Per <rdar: T/ problent 1519025> K86/K8T: update al | instances of 37650786 schematic symbol s
dat ed’ (2385 and w3se w th new schemat|c symbo
0 Lo resync with 157 once the change. has: bee here
Per grdar: //problenf 75190285 K86/ k87, Change U7000 7039555085
Changed 0 from 35352392 to 3535292
dated APN text note
2.0,0 )
Per <rdar://probl enf 7524364> K86/ K87; change SATA HDD D2R passive EQ val ues
Remaved’ UFF from CA585, CA586
Removed OM T from RA585, RA586 _
Deleted BOMtable that stuffsdel the bypass option
Changed R4585, RAS586 to 11450065 (27.4 ohm 1
Changded C4383, CA386 to 13154713 (47pF, 599
2.1.0
Per <rdar://probl en 7540383> K86: Update CPU part nunber to 33753792
SdaGed BiBBOG(P1O3%E ERPTER Fr o aB355 778" 559s3%
2.2 ) )
tic: changed text sizes and alignme
Per rdar ./ /probl enf 7540522~ K86/ Ke1: B Stuct i on Debug Conponents
Changed 085-10 to call K DEVEL PVT instead of 87 EL_ENG
Changed K'877 tlo but kg7 BEBOG PVI T nSEead of ke 7 DEBUG ENG
og
VREFMRGN: NO
BVON: PROD
BKLT: PROD
SENS_ R PROD
unch diADC. SOPGOOD_I SL, EFI _DEBUG MCPPLL_LDO, EXT1V05, MCP_T_DI ODE_SENSOR, XDP_CON
change.
PCPLUS, DEVEL _BOM SMC DEBUG YES, XDP
Added LPCPLUS CON o K8/ DEVEL_ENG Tdoes mot change BO for OVT)
Granged &l I Tnstances of "K87 DEBUG xxxx 1 o K87 DEBUG Xxx
changed al I instances of DEVEL to :
(Per srdar: /] pr obl' ed 754 7540522> K86/ K87 F‘roductl on Deb - hponent s)
changed 1B188 BEMGBTI BT r om LePLUS To"THBTLE to unstuff connector at DVT
2.3.0
Per <rdar://7525313 > K86 CPU |oadline, OCP update
Keeping (85 and K87 pgs I dent i cal for CSA 74, nodifying BOMtable for | WP 1 phase on K87's schematic to reflect changes for Kg6.
" al
R7417 changed to K ( APN 1145030‘__’?\‘
Rrats saaededo' 8t Rk LA7Ne 18K {APN 11450336)
csa 7. Added I WPG: 2PHASE BOM option to R7416 for K87's 13.7K
Per srdar: /7542674 > K86/ K87 Text notg change
Cleaned up text notes for lphase, 2phase, and edp #s per radar request.
2.4.0
Per <rdar://probl em 75491225 K36/K87: Switch to new BOM group structure
e

d nuch_of 2.0 chan

Reverted back to ENG BOM 0 | onger PROD BCNI{ rever ges
Chal to match that in he radar see PDF anachedto radar

up structure
Net ghange V\gs (8 nmove LPO: US'. the 639 (fromthe O
Swi tching from Eng\ neeri ni Producti on shoul d Oﬂ‘ y require Chaﬂgl ng PRQIECT_PHASE: DEV t o PRQIECT_PHASE: PROD
Per <rdar://problen 7 44529> 86/ K87: Update MCP83 descri g!l on on csa
Roed’ BeQCr Pt i on Tor 35783676 16 " FC MPOIM A0 3151 Blaf 8"
Per STdaf; 1/ prabl chi 79446f 637 > KBeTKa7: | Fix schemati o synbol for Q2ass, Q2ass
Synerng wih 8% 091k up new synbol s for Q2355 and CR3Se
oul doswi t oh' synei haback fo 127 once it is. updated th
Per <rdal”//%0b‘ el 7548726> K86/ K87 Ethernet series R's need to be 0 ohmed
anged 790- R3795 to 116S0004 (0-ohm 0402) from 22-o0

2010-01-19: 2.5.0
csa 37: Per <rdar’l/Erob\ enl 7554342 Kse/ K87: Change L3720 to 15251182
Changed L3720 15251182 (I'ND, PWR, SHD, 4. 7UH, 20% 0. 91A, 31X31X12M\) for |ower ESR

2010-01-22: 2.6.0
csa 4: Per

1y | Lprobl ent 75717862 KBS/ KS7: Add E3T EEE code for K86 to schematic
Added row to EEE tabl e for :
Changea’ BaMBPTT oS To be it ual 1y excl usive (changed *_" to ")
2010-01-28: 2.7.0
Resynced wi th T27 and K6 (no differences)
*** Resynced Audig_pages with the Iollowg changes
-pg. 62, changed R6211 to 22
-pg. 66, added C5602
—pg. 67, no stuffed R6712 and
csa 45: Per <rdar://probl em 7561001> st ENC Radiated Enissions: Right Audio emissions fail
Added L4530, L4531 gAPN 155S0137) to SIL connector pins
csa 97: Per rdar ./ pr obl el 7589365> RBg/ kay! Canpensat i on se!tln hange to provide more phase margin, reduce ripple
Ghanged Ra726 {1 om 22k 'to 10k (11450318) ‘and T e ResTUR
Gnanged Co708 from 8 2nE "t o0 Sane (15250131)
Changed C9706 from 120pF to 220pF (13152225)
2010-02-02: 2.8.0
Resynced with T27 and K6 (no differences)
*** Resynced Audio_pages with the fol Il ow ng changes:
“Rg. 67, “added BOV opt i ons for "uB700. Re712, and 713 Lo support MAXLAS6O and NAX14504
osa 97 anged R7L0 L (32K 0402 1% 10" 768K ( APN 11450304) To support ol d K4 pane
: Added & D Albr o SWTGH BOM GPTI O 10 KBB-Ke?  COWENT

5818:85: 18 5: %%

oke sync with T27. Per <rdar // probl enl 7605797> K69/ K86/ K87 sensor IN1C unreliable
Us400 changed from OPA348 to OPA330. (C5434 changed to FF

2010- 02 16: 2. 0
Resync \Mth T27 and K6. O ean up and rerel ease schematic.

2010- 02 18: 2.12.0
SLdat 17 7634836> K87 power conponent updat e
CSA'74: 'R7417 changed to 5. 90K, C7428 changed to 0.47uF, C7434 changed to 0.033uF
CSA 75 R7572 changed to 147K
GSA 70: R7015 changed to 56.2K, C7015 changed to 1000pF, C7042 changed to 0.068uF

Per srdar://1634730> K86/ KBT: add an RC on the LVDS | G BKI
#5724 “Changed Lo 2800hm ' 9768 of “apF added

7.

2010- 02 18: 2.16.0 .
<r dar /17676934> K86/ K87: Hall eff documentation change. Substit

69: J6955 BOMOPTI ON change to OM T. Added BOM table with 607-683

Per <rdar //7483 43> K86/ K86 Task Measure each_Power supply in MB
CSA 7 For K86 only: Cr434 0. added, R7417 changed to 8. 25Kohm
CSA 12 For K86 only: Cl272 = 330uF added.

"6, 1 connection mved to LVDS_| G_BKLPW/

r doc purposes

Per <rdar /17685202> K86/ K87 schematic: Change U9700 to 353S2965 for Freescal e backlight issue
U9700 changed to APN 35352965
2010- 02 18: 2.17.0
Per rdar /17686179> K86/ K87 schematic: Change audio éaCk part number for new connector cap
67: J6700 changed from APN 514-0718 to 514-

1//7685811> KBE/ K87 schematic: add additional 639 for differentiation between Foxconn and Ml ex Dl MM connect ors
MOLEX_DDR_CONN added to Module Parts, renoved from Alternate table. Added second 639 and EEEE # to BOM tabl e

2010- 02 25: 2.19.0, 2.20.0
Sdar] 7776785155 KB7: EMC; ESD:
SER%Ge! ! B8878 P s 75 s ©

2010- 02 25 2 18. 0
CSAA

ngs 90, &isscontact discharge to MPM connect or
SPE"ERR 251805457 8a5ka

2010-02-26: 2. 21, O v
SLdar: /774885432 K87/ K86 Task Measure cach power supply in pib.
SA'15 (1200, C1204, Clagy’ Cl209, (1211, (1219, 02, C1216 NOSTUFFED,
SR 15 Riaod pads for 6804’ cope (APN 13850635) Compognents 'Clag0, CI231, Cl232, C1233, C1234, Cl235, Cl236, C1237.
R 75 NGB 452" 1 om0 883u" o 6°8a70r | apn T3B8R188) Sper T ang
2010- 03 04: B.0.0
or "sidar’ /776938522 K87 Protoel: & of 6 systems failing graphics noise (Underwater) acoustic spec by up to 3.1dB
SR 5! T EP938 521858, TERhST &1934 cRingd ™ ¢ om NOETTFEP o “STTREES.

** M.B_LDO branch

2010-03-09: 0.8.0
Summary of changes for
IS Oho8B005S 0" Ol 35525071, Rose2 of 10K and 2592 of 1UF, C2593 of 1UF added.
Nets MCP_PLL_LDO_EN and PP3V3_S0_LDO R added.

2010-03:22; A 1.0
5. Copi ed from K6
Raded c2595, * R258) R2596, L2593, (592, R2599, C2594, U2594, R2598, C2598 with BOMOPTI ON HTCL_SENSE: YES
Afded R2594 and 19501 wi 'h 10O ADy
Changed BOMOPTI ON nanmes from LDO YES and LDO NO to MCPHVDD: P2V5 and MCPHVDD: P3V3
Added BOM TABLE Wi lh LDO FI XED LDO ADJ, and HTOL_SENSE: NO st uffing Opll ons
to TP for SMC_NB_M SC_I SENSE to enabl e sense circuitry connection to SMC

Rermved SRR B o o B F16

G3H_ op 0

ded =PP3V42 alias to power U2594
Added hrav A3 as to power
Added WOPRVED: Pava, 1150 F XEB HTGL SENSE: YES to BOM Group K86_K87_DEBUG PROD

2010- 03 22 A 2.0
Ldari /777833075 K87: Add_cap to DG Line to avoid DDC line glitch issue
SER%63! ' Added 303 3300pF C3p on DET.
CSA 25: Changed U259 power W Promavay_car

2010-03-22; A 3.0 h . . n
CSA 77: Deleted U7740 1.05V LDO circuit to free space for U2592 and current mirror circuit.

2010-03-22: A 4.0
ted ihe chandes and synced back o A 0.0 ) , )
oYLt 8 1775838852 RBY. SXa6°dapts BB Phd to avoid bOC 1ine giitch issue
93:' 'Added C9303 3300pF cap on DP_CA_DET.
2010-03-22: A.5.0
Ga2s: Auded Roso1, R594 for LDOADY of Chanded L2592 to LDO! FI XED opt i
CSA 4. Added Alternate part for U2592 3533298 CT1Y: > 35352088(M crel) “Fo 853s2986(1 ntersil).
LDO FI XED, MCPHVI P2V5 added Iﬂ bom t al
2010-03-30: A 7.0
Reverted the changes and synced back to A 2,0, ,
CSA'a: Added Alternate parf for U252 B0 35352087(T1), 35352988(Mcrel) to 35352086(Intersil).
LDO FI XED, NCPH\/ P2V5 added in bomtable.
2010- 03 31: A80

CSA™25, 49, 50: Changed Q@592 gate control pin to SMC_P24 from SMC_P10.
2010-04-1: A 9.0
CSA"25:" Added R2600 Oohm resistor to help |ayout change.

2010- 04- 1. A 10.0
CSA 25: Changed R2600 refdes to R2550 to match with page#.

2010- 04- 14
rdar: [/ 78227
69 REBO kept sane lohm
C6900 _changed to 2. 2uF. 385059
CSA 4: Devel han gedl 085. 99 And BOM CPTIONS to K86_K87_DEVELOPMENT_PVT.
il

Rervoved I'nters

2010-04-14: C.0.0 ,
CsA'a:’ adied Toshiba(37650908) . Fairchil d(37650907) as an alternate to 37650634.
ONseminew spec part(37650912) as an alternate to @300(37650868) .

o
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5

4

FAN CONNECTORS FUNC_TEST

— TRUE PP5V_S0
Prend TRUE FAN_RT_PVWM
— TRUE FAN_RT_TACH

(NEED TO ADD 1 GND TP)

M C FUNC_TEST

TRUE Bl MC N
%: TRUE Bl MCP
=>— TRUE Bl _MC SHI ELD
SPEAKER FUNC_TEST
= TRUE SPKRAMP_L_N_OUT
> TRUE SPKRAMP L P OQUT
[ TRUE SPKRAMP_R N OQUT
= TRUE SPKRAMP_R P_QOUT
[ TRUE SPKRAMP_SUB N_OUT
= TRUE SPKRAMP_SUB P_QUT
LVDS FUNC_TEST
[ TRUE PP3V3_SO_LCD DDC F
flsn TRUE PP3V3_SW LCD PANEL_F
= TRUE PPVOUT_SO_LCDBKLT
= TRUE LVDS | G DDC CLK
[ TRUE LVDS | G DDC DATA
[ TRUE LVDS | G A DATA N<O>
[ TRUE LVDS | G_A DATA P<0>
B TRUE LVDS | G A DATA N<1>
[ TRUE LVDS | G A DATA P<i1>
= TRUE LVDS | G A DATA N<2>
[ TRUE. LVDS | G A DATA P<2>
= TRUE LVDS |G A CLK F N
[ TRUE LVDS |G A CLK F_P
[ TRUE LED RETURN 1
[ TRUE LED RETURN 2
s TRUE. LED_RETURN 3
[ TRUE LED RETURN 4
[ TRUE LED RETURN 5
[ TRUE LED RETURN 6
[ TRUE PP5V_S3 CAMERA F
[ TRUE USB_CAMERA CONN P
(e TRUE USB CAMERA CONN_N

(NEED TO ADD 5 GND TP)

SATA ODD CONN FUNC_TEST

52 53 75
52 53 75

52 53

5152
5152
5152
5152
5152

51 52

64
&
7 46 64 67
964
964
964
9 64
9 64
9 64
964
964
64 75
64 75
o4 o7
o4 o7
o4 o7
o4 o7
o4 o7
o4 o7
7 e
64 75

64 75

733 a6
33 35
3371
3371
3371

33 71

(NEED 4 TP)
733

(NEED 3 TP)

54

38

38

54

= TRUE PP5V_SW ODD
= TRUE SMC_ODD _DETECT
= TRUE SATA ODOD D2R C P
= TRUE SATA ODD D2R C N
= TRUE SATA_ODD R2D P
= TRUE SATA ODD R2D N
(NEED TO ADD 4 GND TP)

SATA HDD/ SI L FUNC_TEST
[ TRUE PP5V SO HDD FLT
o TRUE SATA _HDD_R2D P
= TRUE SATA HDD ReD N
[ TRUE SATA HDD D2R C P
0 TRUE SATA_HDD_D2R C N
B TRUE SYS LED ANODE R

(NEED TO ADD 4 GND TP)

BATT PONER CONN FUNC_TEST
= TRUE PPVBAT G3H CONN
= TRUE SMBUS SMC BSA SCL
= TRUE SMBUS SMC BSA SDA
= TRUE SYS DETECT_L

(NEED TO ADD 3 GND TP)

HALL EFFECT CONNECTOR FUNC_TEST
= TRUE PP3Vv42 G3H
= TRUE SMC LID R

(NEED TO ADD 3 GND TP)

Funct

X16 W RELESS CONN FUNC_TEST

poa00np00e000

TRUE PP3V3 S3 BT F w0
TRUE CONN POE MN_D2R P o 2078
TRUE CONN PCIE M N D2R N N,
TRUE CONN POE MN_ReD P R
TRUE CONN_PCIE_ M N _R2D N o 30 75
TRUE PCI E CLKI0OM M NI_CONN P 75
TRUE PCI E_CLKI0OM M NI_CONN N ,,
TRUE PP3V3_W.AN (NEED 4 TP) ,
TRUE PCl E WAKE L 1o 50
TRUE CONN_USB2 BT P w5
TRUE CONN_USB2 BT N w5
TRUE AP CLKREQ Q L ©
TRUE AP_RESET CONN L w0

(NEED TO ADD 4 GND TP)

| PD_FLEX_CONN FUNC_TEST

0000000000000000000

TRUE PP3V3_S3

TRUE PP18V5_S3

TRUE Z2 CS L

TRUE Z2 DEBUG3

TRUE Z2_NOSI

TRUE Z2 M SO

TRUE Z2 SCLK

TRUE Z2_BOOST_EN

TRUE Z2_HOST | NTN

TRUE. Z2 CLKI N

TRUE Z2_KEY ACT L

TRUE Z2_RESET

TRUE PSCC M SO

TRUE PSCC_MOsI

TRUE PSCC SCLK

TRUE SMBUS SMC A S3 SDA
TRUE SMBUS SMC A S3_SCL
TRUE PSOC F CS L

TRUE. Pl CKB L

(NEED TO ADD 2 GND TP)

KEYBOARD CONN FUNC_TEST

78

78

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

TRUE PP3V3_S3

TRUE PP3V42 G3H
TRUE WS KBD1

TRUE WS KBD2

TRUE W5 KBD3

TRUE W5 _KBDA

TRUE WS KBD5

TRUE W5_KBD6

TRUE W5 KBD7

TRUE W5 KBD8

TRUE W5 _KBD9

TRUE WS KBD10

TRUE W5 KBD11

TRUE W5_KBD12

TRUE WS KBD13

TRUE W5 _KBD14

TRUE W5 _KBD15_CAP
TRUE W5 KBD16_NUM
TRUE WS _KBD17

TRUE WS KBD18

TRUE W5 KBD19

TRUE W5 KBD20

TRUE WS KBD21

TRUE WS KBD22

TRUE W5 _KBD23

TRUE W5 KBD ONOFF_L
TRUE WS _LEFT_SHI FT_KBD
TRUE W5 _LEFT_OPTI ON_KBD
TRUE W5 _CONTROL__KBD

a3

00080000000000000000000000000

. (NEED 2 TP)

54

(NEED TO ADD 1 GND TP)

DC PONER CONN FUNC_TEST
PP18V5 DCI N FUSE (NEED 2 TP)

TRUE

TRUE

ADAPTER SENSE

54

Bo

(NEED TO ADD 2 GND TP)

I onal

Test Poi nts

PONER NETS FUNC_TEST

Sleleefeafstutelutatetstaletsaletsiajefsiatetsjetetajetsialety

TRUE PPVCORE SO_CPU
TRUE PPVCORE SO_MCP
TRUE PP1VOS5_S0

TRUE PP1V5 SO

TRUE PP1V8_ SO0

TRUE PP5V_S0

TRUE PP5V_S0

TRUE PP3V3 SO

TRUE PP1V5R1V35 S3
TRUE PP3V3 S3

TRUE PP5V_S3

TRUE PP3V3 S5

TRUE PP3Vv42 G3H

TRUE PPBUS G3H

TRUE PPOV9 ENET

TRUE PP3V3 ENET

TRUE PP3V3_G3_RTC

TRUE PP3V3 W AN

TRUE. PP5V_SW CODD

TRUE PP5V_SO_HDD FLT
TRUE PP3V3 S5 AVREF SMC
TRUE PP18V5 S3

TRUE PP3V3_SW LCD PANEL_F
TRUE PPVOUT SO LCDBKLT
TRUE PP4V5_AUDI O ANALOG
TRUE SMC PM & EN

TRUE PM SLP_S4 L

TRUE PM SLP_S3_L

TRUE PP5V_S3 CAMERA F
TRUE PPOVO_ S5

TRUE PPDDRVTT_SO

TRUE PP1VO5_S0_MCP_PLL_UF
TRUE PPVTT_ S3_DDR BUF

(NEED TO ADD 6 GND TP)

8 62

8 62

862 75

8 75

78

862 75

78

8 39

8

8

8 19 20 23

7 30

7 33 a6

7 33

35 36

7 a4

7 64

7 46 64 67

a8

35 62

19 35 36 62

19 35 62 66

7 64

8

FSB SI GNALS W TH NOTEST

no TEST=TRUE FSB

A L<35..3>

no TEST=TRUE _FSB

no TEST=TRUE FSB

ADSTB L<1..0>

no TEST=TRUE FSB

D L<63..0>

N TEST=TRE FSB

DINV_L<3..0>

N TEST=TRE FSB

DSTB L_N<3..0>

no TEST=TRUE FSB

DSTB L P<3..0>

no TEST=TRUE _FSB

no TEST=TRUE FSB

HTML

no TEST=TRUE FSB

LOCK L

no TEST=TRUE FSB

REQ L<4..0>

666000 0 0 800

J5100 LPC+SPI

CONN FUNC_TEST

e TRUE PP3V42_ G3H
[z TRUE SPI_CLK
TRUE SPI _CSO_L
D TRUE SPI_M SO
[lzn TRUE SPI_MOSI
TRUE SPI ROV USE_M.B
= TRUE LPCPLUS GPI O
TRUE LPC SERI RQ

3 TRUE SMC TMS

-]
3]

(NEED TO ADD 2 GND TP)

SYNC NVASTER=MASTER

SYNC DATE=VASTEH

FUNC TEST

d}@ Appl e Inc.

"77C. 0.0
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n 1 n n n 1
S0, SOM' RAI LS S3" RAILS G3H' RAILS
o3 57 =PPDDR_S3_REG _ PPIVERIV3S S3 s ss _=PP3V42 G3H REG — PP3V42_G3H ;
=PPVOORE_S0_CPU_REG PPVCORE_SO_CPU - M N-REGKW DTF0. 57" M - M NREGW DTH0. 3 W
° = = N LI NE WDTH0 6 M 739 s _=PP5V SO FET 762 VoL TaceT gy o™ VOLTAGESS. 42V
(CPU VOORE PVR) M NNEGKW DTHO. 5 M = VAKE BASE= TRUE VAKE BASE= TRUE
VOUTAGEST. 25V
VAKE. BASE-TRUE L — =PPLVDDR S3 MEM A 2 ) — =PPVIN S5 SMOVREE 6
—  =PPVCORE SO_CPU 112 ——  -PPLVDDR S3 MEM B 27 4 —— =PP3v42 G3H SMBUS SMC BSA .
- * 0 WA g_— =PP1V5RIV35 S3 MP MEM 15 6——=PP3V42 G3H PWRCTL 62
D S — 5 4250 VA & — =PP1V5R1V35 SO MCPDDREET ” &= =PP3v42 G3H CHGR o5 62
s0_=PPCPUVTT_SO_REG — 762 v VS“SOC' 2 =PPVI N _SO_DDRREG LDO s p =PP3V42 G3H SMCUSBMUX 2
= VRS DPCADE o _
o | — =PPSV S0 CPWVTTSO w© — :PP3V42 G3H TPAD v
_BASESTRUE —  =PP5V SO LPCPLUS a7 63 =PP3V3 S3 FET — PP3V3 S3 . — =PP3V3 S5 SMC 3 3
=PP1V05 SO CPU 10 11 12 13 r— PPSV S0 FAN RT — M N LI NE_W DTF=0. 5 mm ¢——=PP3V3 S5 LPCPLUS a7
=PP1V05 SO MCP FSB 14 20 23 ey ———e 2 C”NX{E%EW%\ZI&D 25 mn PP3V3 G3 RTC 719 20 23
= 58 -
=PP1V05_S0_MCP_PE_DVDD - =PP3V42 G3H ONEW RE
ISP —— o= , — =-PP3V3 S3SMBUSSMCASS I *
E 2 = E sa
— =PP3V3_S3_PDCl SENS
=PP1V05 SO MCP_SATA DVDD 20 23 ey —— —— _=PP3V42 G3H BMON I SNS w0
=PP1V0O5_S0_MCP PLL UF R 61 —_— —PP3V3 S3 WAN 29 — =PP3V42 G3H OPA330
=PP1V05 SO MCP MRCLK DLL 15 23 "= prave s3 mp mio .
=PP1V0O5 SO MCP PLL | FP 17 24 63 _=PP3V3 SO FET — 7 62 75 —PP3V3 S3 TPAD o
=PP1V05 SO MCP_DPO_VDD 172 M N-REGCW DTH0. 20M4 = o
— =PP3V3 S3 SMB a5 s _=PP18V5 DOl N_CONN — PP18V5_G3H
=PP1V05_SW MCP_FSB 20 23 = = W NI NE_ W7 DTH=0 6 WA _—
— =PP3V3 S3 BT 30 M N_NECK_W DTH=0. 3 MM
xoP i VOLTAGE-T8, 5V
E_ =PP3V3 S3 SMBUS SMC MGMI . VAKE BASESTRUE
so _=PPMCPCORE S0 REG — PPVCORE SO_MCP . 2028 — =PPDCIN S5 CHGR ss
™M N_LI NE_W DTH=0. 6 MM QDD 33
NNECK W DTHO. 5
(MCP VCORE AFTER SENSE RES) Varheer osy o2 M SMBUS SMC 0_S0 3
MAKE_BASE=TRUE SMBUS SMC B SO . ss _=PP5V_S3 REG — PP5V_S3 .
—  =PPVCORE SO_NCP 20 23 SVBUS o — M N_LI NE_W DTH=0.5_mm 55 _=PPBUS G3H — PPBUS G3H 7 39
= veP = N LI NE W DTHE
~PPVCORE SO_MCPGEXFET 2 % Vet TAcessy e 28 M NREGW Do, 25" M
— EAN RT 22 MAKE. BASE=TRUE VOLTAGE=12. 6V
_ VAKE BASEZTRUE
AIUI\JN g 48 52 53 p— =PPSV S3 EXTUSB 34 — =PPVIN SO_MCPCORE so
—  =PP5V S3 CAMERA =
VT i o8 —— ot — =PPBUS SO LCDBKLT
LVDDR VRef / VIT (0.75V/ 0. 675V) Rails e — ® = e An e - = s Lo o
—— = s
=PP3Vv3 SO0 _MCP_GPI O =PP5V_S3 MCPDDRFET
s _=PPVTT SO DDR LDO PPDDRVTT SO ; —PP3V3 SO MOP PLL UF s Er—— = — =PPVIN S3 5VS3 s6
C — _-PP3V3 SO MCP_HVDD - =EPSV 53 ADLO 0 %0 82 _— =PPBUS S5 CPUREGS I SNS R w0
— = 20 23 - — =PP5V S3 DEBUG I SNS a6 — =PPVIN S3 DDRREG 57
L — =PP3V3 SO SMC 36 )\ — =PP5V S3 SYSLED 36 —
— =PPDDRVIT_SO_MEM A 2 —  =PP3V3 SO MCPTHVBNS @ — _-PP5V_S3 TPAD M
— =PPDDRVIT SO MEM B 27 =PP3V3 SO CPUTHVBNS an =PP5V_S3 ODD 33
PP3V3 SO DPCONN 66 =PP5V_S3 DEBUG ADC AVDD P
PPSPD_SO0_NMEM A 26 — =PP5V_S3 DEBUG ADC DVDD a6
s7 20 _=PPVIT_S3 DDR BUF — PPVTT S3_DDR BUE ; = 4 _=PPBUS S5 CPUREGS | SNS PPBUS S5 | WP VTT I SNS
—_— M N_LI NE_W DTH=0. 3 MM SO_MEM B 27 p— =PPSV S3 PSVSOFET 63 mz,&&,a gtg g ™
Vo a0 2 SO_PWRCTL 62 — =PP5V_S3 DDRREG 57 VOLTAGE=12. 6V
VAKE BASE= TRUE = VAKE BASELTRUE
= SO_CPUVTTI SNS .
SO_SMBUS MOP 1 . | —  =PPVIN SO _CPUVITSO oo
63 _=PP1V5 SO FET — PP1V5_SO 762 75 * — =PPVIN S5 CPU | WP s
= MN LI NE WDTFEL 5 S0_P1v8S0 o =
W?A'giwseT*D 25 mm SO0 _MCP_PLL _VLDO 61 n 85" RAI LS
VAKE. BASE-TRUE SO_MCPDDRI SNS 0
=PP1V5_ SO0 _CPU 11 12
= SO_DEBUGROM a7
— =PP1V5 SO0 MCP PLL VLDO 61 MCPCOR
S0 El SNS P
=PP1VBRIV5_S0_AUDI O a8
= S0_OPA330 2 61 _=PPOVO S5 REG — ;
=PP3V3RLV5_SO_AUDI O a8 =
EE =PP3V3RLV5_SO_MCP_HDA 1o 28
105/ 241 MA — =PPOV9 S5 MCP VDD AUXC 20 23
—  =PPOV9 ENET POVOENETFET o
s1 _=PP1V8 SO REG — PP1V8 SO 7
= ™ N LT NEW DTFE0 TOMY " "
M N_NEGK W DTH-O. 10N ENET" RAI LS
VOUTAGEST. 8V
MAKE. BASE=TRUE s 62 61 o _=PP3V3 ENET FET — PP3V3_ENET 7
— =PP3V3RIV8 SO MCP | FP VDD 17 24 =S ™ N_LLNE W DTFE0 6
Vol Thaesa sy o2
NAKE. BASE=TRUE s _=PP3V3 S5 REG — 76275
= N LI NE W DT
—  =PP3V3_ENET_PHY o M N-REGCW DTH0. 20M4
B 61__=PP1VO5 SO MCP PLL OR PP1VO5 SO MP PLL UE . =PP3V3 ENET _MCP PLL NAC 23
— =PP3V3 ENET MCP RVGT 918 20 23 - — MP_GPI O 18 19
A TENETLVOS: | NT ROM a7
— =PP1V0O5 SO MCP PLL UF 23 R0§14 LCD PANEL 64
- 2 PP3V3 ENET PHY VDDREG Mo 20 23
M N-RECK-W BTHEO, 5 MCPPWRGD 2
1/ 16W VOLTAGE=3. 3V
MjbliF MAKE_BASE=TRUE P3V3S3FET 63
|- =PP3V3 ENET PHY VDDREG s P3V3SOFET o DI G TAL GROUND
POVOS5 o1
P3V3ENETFET NE_W DTH=0. 50MM
63 _=PPOVO ENET FET o PPOV9 ENET 7 — * N_NECK_W DTH=0. 20
— ™M N_LT NE_W DTFH=0. 4 rm DP_PORT_PVR 66 VoL TAGESoY
M N_NECK_W DTH=0. 2 mm
VAL BASE=THUE = — °
VAKE BASES =
- =PP3V3 POVOENETFET
—  =PPOVO ENET_MCP_RMGT 20 23 = 2
UNUSED MCP PEO[ 3: 0] AVDDL/ DVDD
20 _=PP1V05_ SO0 _MCP_PE _DVDDO
ENET1VO5: | NT 0
20 _=PP1VOS SO NCP PE AVDDO _j RTL8211 REGOUT  — = =RTL8211 Recour RO812 LAAN2 PP1VQ5 ENET
. MAKE BASE=TRUE _— MAKE BASE=TRUE M N_T1 NE_W DTH=0. 4MM
(SINCE PEO[3:0] |'S NOT USED ON K6) R P Rorio. avm %02 s% wiew | wir VO TAGEST. 0BV M N_NECK-W DTH-0. 2mm
M N_NECK_W DTH=0. 2nm
— VOLTAGE=T. 05V ENET1VO05: EXT 0
PP1V05 SO REG e =PP1V05 s0 REG  RO81 LAAN2 — =PP1V05_ENET_PHY a
MAKE BASE=TRUE —_— — — =
M N_CI NE_W DTH=0. 4MM 402 5% 1/ 16W M- LF
= — = M NEC W DTH=0. 2
( CONNECTS TO MCP BALLS) 20 _=PP1V05 SO MCP_PE DVDDL — =PP1VO5 SO MCP PE DVDD 5 ( CONNECTS TO THE DECAPS) M NCNECK W DTH=0. 2mm
(CCNI\ECTS TO MCP BALLS) 20 _=PP1V05_ SO _MCP_PE_AVDDL —— PP1VO5_ SO0 _MCP_PE_AVDD zg(quEcTS TO THE DECAPS)
A ——  NAKE_BASE=TRUE
SYNC MASTER=MASTER SYNC DATE=NMASTEH
i
2 g em e
@ Appl e Inc. o
FI X ME!'! OUTPUT OF REGULATOR VALUES ® C.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COWVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 8 OF 109
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7

5

2

PCl-E ALI ASES USB ALI ASES ETHERNET ALI ASES
HEATSI NK STANDOFFS 20 POEMN RDCP — PCIE AP R2D C P 1671 UNUSED USB PORTS
= =
70902 Z0901 0 POEMN RDCN — PCIE AP R2D C N 1671 72 19 _USB EXTD P — TP USB EXID P
STDOFF- 4. 50D, 98H 1. 1- 3. 48- TH STDOFF- 4. 50D, 98H 1. 1- 3. 48- TH I ST 12 15 _USB EXTD N —  1p uss exD N e BT
75307 _CONN POE MNI_D2R P — PCIE AP D2R P 1671 = e T 1o TP_ENET_RESET_L —  ENET_RESET_L .
1 1 - MHE_BASEETRUE 720 5B EXIC P =PSB EXIc B = TP _MCP_CLK25M BUFO R —_ MP CLK25M BUFQ R MAKEBASETRE
75 30 7 _CONN POLE MNI_D2R N — PO E AP D2R N 67 72 15 _USB EXTC N TP_USB EXTC N MRKE BASETRUE » RRE BAS=TRE
= [rarT=rr B MNP b LB MNP TR BT 1s___TP_ENET_NMDC ENET_NMDC - 7
7218 VAKE_BASETRUE
= = 3 _POLE CLKIOOMMN_P — PCI E_CLK100M AP P, 167 e T 1o TP_ENET_TX_CTRL —  ENET_TX CIRL - E .
= = B MN_N TP USB MNI_N - = =
LEFT OF CPU ABOVE CPU TRE_BASETRE 72 15 _USB M USB M . T TP ENET CLK125M TXOLK = ENET CLKIZ5M TxOK R PSETRE
3 _POLE CLKIOOMMN_N — PCIE_CLK100M AP N 67 72 15 _USB_SDCARD P TP_USB SDCARD P = ARE BASETROE
= TS e T 1o TP _ENET TXD<O..3> ENET_TXD<O. . 3> - £ .
20904 72 18 _USB_SDCARD N TP _USB SDCARD N = e BASETRE
20903 STDOFF- 4. 50D, 98H- 1. 1- 3. 48- TH 707 CMNPAEMM RDP = PAEAP RED P e use v P TP usB v P PRE BASETRE -
STDOFF- 4. 50D. 98H 1. 1- 3. 48- TH XD ci-3 = e BT 721 -
D 1 1 7530 7 _CONN PCE MN_R2D N — PCIE AP R2D N " 2 15 _USB WM N TP USB W N =
= Ve BASETRE [rare=rr
UNUSED GPU LANES h 7218 _USB IR N TP _USB IR N -
16 _=PEG D2R N<15: 0> p— NC PEG D2R N<15: 0> 7218 _USB IR P — TP USBIRP \IE BASETRUE
— = BELON CPU - NO_TEST=TRUE MAKE_BASE=TRUE 72 16 _USB T57 P : TP USB T57 P MAKE_BASE=TRUE
= =PEG D2R P<15: 0> — NC PEG D2R P<15: 0> =
BELOW MCP 16 = EC DR F — S s T57 N T LS T57 N [rae=rr
FAN STANDOFF 16 _=PEG R2D C N<15: 0> — NC PEG R2D C N<15: 0> NAKE_BASESTRUE
MT = Mo TEST-TRE [rarT=rr
=PEG R2D C P<15:0> — NC PEG R2D C P<15: 0>
Z0905 e = R T TR
3T2R2P7 71 16 _PEG CLKI00M P — TP_PEG CLK100M P LVDS ALl ASES
- e prsETIE 315 _=PP3V3 ENET PHY
71 16 _PEG CLKI0OM N — TP_PEG CLK100M N
= [rare=rr .
- =MCP_| FPA TXD P<0..2> — LVDS | G A DATA P<0..2> ENET1VOS: | NT
= 16 _PEG CLKREQ L — TP PCIE CLKREQ L 7D 0 = DS 16 0 reere=rvs o2 RS 'RO915
= [rarT=rr
: =MCP | EPA TXD N<O. . 2> — LVDS |G A DATA N<O..2> 0
== = D O
M- LF
402
. RTL8211 ENSWREG
B N-I_I T 3 B ET E = M N_LI NE W DTH=0. 4MM MAKE_BASE=TRUE
M.B MOUNTI NG (TO C. BRACKET) SCREW HOLES \¥ Co_=MCe 1 oA oo Ak Lvos 16 ooc ak o JE—— VN E WBTES e
oM =MCP_| EPAB DDC_DATA LVDS | G DDC DATA .
M ZOQOT7 <D s Le [ar=r s — =RTL8211 ENSWREG a
70906 1 [Ty—=MCR_LEPA TXD P<3> NC LVDS | G A DATA P3 = = oD
3P2R2P7 NO_TEST=TRUE NAKE_BASE=TRUE ?7/“1 ow
3P2R2P7 1 v =MCP_| FPA_TXD N<3> NC LVDS | G A DATA N3 VF-LF
1 o NO_TEST=TRUE NAKE_BASE=TRUE 5402
[TED—=MCR 1 EPB TXC P NC LVDS IGB CLK P
v NO_TEST=TRUE MAKE_BASE=TRUE
= = [ED—=MCR 1 FPB TXC N NC LVDS 1G B CLK N =
- v NO_TEST=TRUE MAKE_BASE=TRUE -
17 [TR)—=MCR | FPB TXD P<0. . 3> NC LVDS | G B DATA P<0..3>
o TESTTRE e et
17 [E—=MCR | FPB TXD N<O. . 3> NC LVDS | G B DATA N<O..3> MCP89 ETHERNET VREF
UNUSED FI REW RE LANE NO_TEST=TRUE MAKE_BASE=TRUE
LCD 1 G BKLT PWM LVDS | G BKL PWM
M_LB MOUNTI NG ( TO TGDCASE) SCREW HOLES 7116 POE FWD2R P — TP_PCIE_FW 2R P 7 D oD o7 o0 23 20 15 s _=PP3V3_ENET_NCP_RVMGT
PCIE_FW D2R N — TP POE FWDPR N MEPSETRE 1 LCD 1 G BKLT EN LVDS 1G BKL ON o
71 [y oD
= LoD | EN LVDS | G PANEL
oM T Z(()]\ganO 7116 POE FWRD C P TP PO E FWReD C p "ME™sE™E v e PYR oD * RO957!
Z0911 T AT i =MCP_IEPA TXC P LVDS 1G A OLK P o
3P2R2P7 7116 _POLE FWR2D C N TP _POIE FWR2D ¢ N "™ D— ePA Txo N Vos G A GK N e 1D 1. 47K
3'132R2P7 1 16 _FWPWR EN TP_FW PVR EN MRKE_BASE-TRUE ¥ MD— e D Y-
FW CLKREQ L TP _FW CLKREQ L ME BeETRE V62
. FW PMVE L TP FWPME L \PHE BRSETRE ?
16 —
= = = o MCP_RGM | VREF
= - 71 16 _POLE_CLKI100M FWP — TP_PCIE_CLK100M FWP \PHE BRSETTRE DI SPLAY PORT ALI ASES oD e
PG E _CLK100M FW N TP _PCIE _CLK100M FW N VRKEBASETTRUE
LVDS CONNECTOR HOLE n = e R0958'| |. cooss
UNUSED ETHERNET LANE 1 DP I G MO P<O..3> — DP EXT M. P<0..3> o6 75 1. 47K
m = e LD o 0;,LUF
16 _ENET CLKREQ L TP ENET CLKREQ L DP IG M. P<0..3> = o 2/ 16w 26%
913 71 16 _POE CLKIOOM ENET P TP PO E akioom Ener p MEPETRE Yoz , ? on
3P2R2P7 71 16 _POLE CLKI0OM ENET N TP PO E clkioom EneT N NESETRE 7 C—D2 LG MO N<O.. 3> — DP_EXT_M._N<O..3> oo o 7
= = =
1 71 16 _POE ENET 2R P TP POE ENET 2R P — DPIGM N<O..3> o
PCIE_ENET _D2R N TP _PCE ENET D2R N VRKEBASETTRUE -
716
7116 _POE ENET RRDC P — TP_POIE ENET R2D C P \KE BASETRUE 1Py 1G AX CHo P — DPIGAUXCHP Ve R =
= = = = =
7116 _POE ENET RED C N pu— TP POE ENET RZD C N gy DR 1G AUX G N — DPIGAUXCHN D e n
= [rae=rr [raT=rr
¥ v DB LG M1 P<0.. 3> TP DP |G M.1P<0..3> . CPU FSB FREQUENCY STRAPS
EM 1O MEDI UM POGO PI NS (870-1794 ) R0970 M= g ryrewes leismie. e 0
OM T oM T 15 [TTy-ENET_ENERGY DET 1 ,]vo\(}\lfz =PP3V3 ENET FET [Ty 5 o1 52 6 E> DP | G AUX CHL P TP DP | G AUX CHLP NAKE_BASE-TRUE
ZS0900 ZS0901 ZS0902 5% DP 1 G AUX CHL N TP DP | G AUX CHLN VARE BASETRE 60 10 [TE)—CRUBSEL<0:2> —  -mcP BSEL<0:2> oo
b VAKE_BASE=TRUE =
2. 0Dl A- MED- EM - MLB- K84 2. 0Dl A- MED- EM - MLB- K84 2. 0Dl A- MED- EM - MLB- K84 8w D e BT =
SM SM SM M LF 17 (OOT}p—RE LG HPDO DP_EXT HPD Vani 14 _CPU PEQ MCP — TP_CPU PEQI_MCP.
02 B> DP AUX CH C N — DPEXT AUXCHCN e s = (==
o, — o 75
1 1 1 = =
ssqEy—DP AUX CH C P DP_EXT AUX CH C P e @y o0 75 BSEL<2. . 0> FsB Mz
=
B os qoom—DP_CA DET DP_EXT CA DET 6
[rarT=rr 000 266
- - - 001 133
019 (1o
100 333
oM T oM T oM T oM T R?o%‘ll( 195 (d65)
250908 ZS0909 ZS0911 ZS0903 1; _DP I G HPDL LAANA 2 SMC ALl ASES 111 RSVD)
2. 0Dl A- MED- EM - MLB- K84 2. 0Dl A- MED- EM - MLB- K84 2. 0Dl A- MED- EM - MLB- K84 2. 0Dl A- MED- EM - MLB- K84 5%
SM SM SM SM 1 1ew
1 1 1 1 402 35 _SMC SYS KBDLED — TP SMC SYS KBDLED
- MAKE_BASE=TRUE
g e s s 1 CHARGER S| GNAL
EM TALL POGO PI NS (870-1698 ) e prseTe 55 [TR)-=CHER ACK —  sMcoBC AcK [Ty 5 %0 6
a3 m T 280307 28910 = e
M T ZS0905 ZS0906
2. 0Dl A- TALL- EM - MLB- MB7- 2. 0Dl A- TALL- EM - MLB- MB7-
2 0D A TAL%SSSO:\‘ILB o7.vpg 2 0DV A TALL-EM - M.B-ND7- MO8 2. 0Dl A- TALL- EM - MLB- M7~ MBS 0 M - M.B-\B7- W8 0 M - M-B-NB7- W8
. - - - - - EY EY
s 1 (:) 1 (:)
1 (:) 1 (:)
1 (:)
= | WPs VR TT — TP imms VRTT
= > 0D = R TRE
oM T 56 [Ty MrPs NTC — 1P imwe nic
oMT oMT oM T — NAKE_ BASE-TRUE
J: 280913 280914 2. 0Dl A TAL%SSI\?]-AS/LB MD7- VB8 2. 0Dl A TAL%SSI\?]-AQ/LB MD7- MR8
2 0D A TAL%SS“?]-’\ZLB vo7-vpg 2 ODIA-TALL-EM - M.B- MD7- \D8 2. 0D A- TALL- EM - MLB- MB7- VD8 ’ - a0 ’ - a0
. - - - g - EY EY
SM :: :: 1(::) 1(::)
1 1
1
i) = = = = SYNC_VASTER=( K84_M.B SYNC_DATE=( 02/ 04/ 2009
= e
SI GNAL ALI AS
EM TH NBC POGO PI NS (870- 1820 ) TE——
T (% meple inc. o=
oM T oM T NOSTUFF ® C. 0.0
ZS0917 ZS0920 i
ZS0918 ZS0916 X
2. 0Dl A- MLB- THI N- BC- K84 2. 0Dl A- MLB- THI N- BC- K84 NOTI CE OF PROPRI ETARY PROPERTY:
" 2. 0Dl A- MLB- THI N- BC- K84 2. 0Dl A- MLB- THI N- BC- K84 "
THE | NFORMATI ON CONTAI NED HEREI N | S THE
SM SM P 'Rl ETARY Pl ERTY _OF_APPLE COWPUTER, | NC.
1 s s 1 THE POSESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 9 OF 109
Il NOT TO REPRODUCE OR COPY I T
= L = 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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6

v T
0 14 7 FSB A L<3> Ja a3+ Uul1000 ADS* |\ HL FSB _ADS L a7 e
o 1 oy FSB_A L<4> tsdarr  PENRYN  ewpE2  FSB BNR L G e o
* FCBGA *
=g e wds  F.  eRrpe—FSRERL—apue _ =PP1V05_SO_GPU , .1 s
o 147 FSB_A L<7> W8 a7+ DEFER'[H5S  FSB DEFER L emmyuio
o9 10 7CB FSB A L<8> N2 Jag* DRDY* |\ F21 FSB_DRDY_ L CBD 1 &0 "
60 14 7, FSB_A L<9> J1]a9* DBSY* | EL FSB_DBSY_L CED 1 &0 ngng
6 14 7CE) FSB A L<10> N3 A10* 1%
o 107 FSB A L<11> psla1r & BRO‘GEL  FSB BREQD L oy oo Loy
o 1 g FSB_A L<12> P2 At e g g 402,
o 147 FSB_A L<13> L2 A13* | ERR*|5D20 e CPU | ERR L
D P FSB A L<14> Padnar & E INT*hBS  CPU INIT L am
o0 10 7q@y-ESB_A_L<15> P1 JA15% 2
o 147 FSB_A L<16> RLA16* Locks Mt FSB LOCK_ L oD
o0 10 7¢gry-FSB_ADSTB_ L<0> ML JADSTBO*
RESEM Gl FSB CPURST L rmus we oo
60 14 7, FSB _REQ L<0> K3 {REQD* RS0* (1 F3 FSB RS L<0> qam = e
o 147 FSB REQ L<1> re |ReQn* Rsi*fE4  FSB RS L<1> e
o 147 FSB REQ L<2> K2 |Recp* Rs2*[;@ FSB RS L<2> mue
o 107 FSB_REQ L<3> I3 REB* TrRov G2 FSB_TRDY_L am e
o0 11 7qgry FSB_REQ L<4> L1 {REQH*
HI T* 4GB FSB H T L 7 14 60
69 10 7B FSB A L<17> Y2 Ia17+ H TV W E4 FSB H TM L % 7 14 60 oM T
o 147 FSB_A L<18> Us Ja18* o 147 FSB_D L<0> £22 {00~ ULO0Q ezrpY22 FSB D L<32> D
o 10 1y ESB_A_L<19> R3 A10* BPMD*[pADL  XDP_BPM L<0> (mmyiieo s o 10 rqEy ESB_D_L<1> F24 o1+ PENRYN  Dea*pAB24 FSB D L<33> D e e
o 10 rem ESB_A_L<20> v6 Jazor BPM*pADS XDP BPM L<1> o 1o R1001 w0 10 rema ESB_D_L<2> E26p2+ Fcaca pa4s[v24 _FSB D L<34> oy 7 14 60
o 1 -gors ESB_A L<21> Ul p2 1+ 9 epverppADL  XDP BPM L<2> o . 54. 9 o 1 ~gar> ESB_D_L<3> @203 > o 4 s+ pVv26 _FSB D _L<35> =g
o 147 FSB_A L<22> Ys a2+ & g BPMB[ACt  XDP BPM L<3> e isc LW o0 147 FSB D L<4> F23]pax Ds6* | v23 FSB D L<36> G 714 o0
o 11 7qry ESB_A_L<23> UL fa2z- g 9  ProvpA2  XDP_BPM L<4> S 4922 o0 11 7qmry ESB_D_L<5> @5dps* p7+fh122__FSB D L<37> G 7 i o
o 147 FSB A _L<24> Ra | A2a P PrEQpACL  XDP_BPM L<5> s o 107 FSB_D L<6> E25]p6* pes+ |, W5 _FSB D L<38> D e
o0 14 1B Egg ﬁ t:ggz T54A25* § = T ACS XDP_TCK (T 20 23 69 o0 14 7CEY FSB D L<7> E23D7* D39* (5 U23 FSB_D_L<39> CED 710
9 14 7, T3A26* 2 = DA% XDP_TDI am o s e 69 14 7 FSB_D L<8> K24 {p8* D40* [, Y25 FSB D L<40> B 714 0
o 147 FSB A L<27> W {po7 g Tod_AB3 _XDP_TDO oD 0 5 50 o 147 FSB_ D L<9> @4 o o |« 1+ ve2  FSB D L<41> G e e
o 10 1@y ESB_A_L<28> W6 | pog TvE| ABS _ XDP_TMS Q@ e e o 10 1 ESB_D_L<10> 324 D10+ a2+ Y23 FSB D L<42> D e
o 147 FSB_A L<29> Ya oo TRST*|,AB6 __ XDP_TRST L am e e e o 147 FSB D L<11> 32311+ E |8 3+ W4 __FSB D L<43> O e
o 7 FSB_A_L<30> w2 Jasor D8R [,C20 _ XDP_DBRESET L yoom 1 26 s o 1 oy FSB_D_L<12> oz < | < Diarfves FSB D L<ad> =
C o 14 1qary ESB_A_L<31> Vadpa1x R1002 o 14 ey FSB_D L<13> oo % | & D15+, AR23 FSB D L<45> D 7 10
o 10 rqmy ESB_A_L<32> W8 |30 2% o 10 rqa ESB_D_L<14> ko2 D14 D6+ A4 FSB D L<46> G 1w
o 147 FSB_A L<33> rd Jazax THERVAL [t 6 147 FSB D L<15> H23 D15+ 47+, AB25 FSB D L<47> G e e
o 11 1y FSB_A_L<34> AB2 JA34* 4022 50 107 ESB_DSTB_L_N<0> 326 psTeNo* psTeNe* [, Y26 FSB_DSTB_L_N<2> 71460
69 14 7 FSB A L<35> AA3 JA35+ PROCHOT* [yD21 _ CPU PROCHOT L [T 14 36 50 69 14 7 ESB _DSTB_L_P<0> H26-psTBPO* psTBP2* W AA26  FSB_DSTB L_P<2> B 71 o0
o 1 g FSB_ADSTB L<1>  vidapsters Trerod 726 CPU THERVD P e o 1 1@y FSB_DINV_L<0> resdoi wor Dinver U2 FSB DINV L<2> e e
Tl-ERNDCBZf’—@ a1 75
60 14 CPU_A20M L A6 A A20M
6 14 CPU FERR L A5 |FERR* THERMIRI P* |5 C7 PM THRMIRI P_L 14 36 69 9 14 7 ESB D L<16> N22 D16+ D4g* |, AE24 FSB D L<48> 7 14 69
o Y CPUIGANE L ) aner i oS ESB D L<17> K25 ]pL7+ Dao+ [;ADP4 FSB D L<49> =
o9 10 7CES FSB D L<18> P26 p18* D50+ AA21  FSB D L<50> B 71 0
o 10 my-CPU_STPCLK_L D5 |sTPaLk — HaK w0147 FSB D L<19> Re3|p1o* os1*[AB22 FSB D L<51> G 7 e
o 1 oy CPU_L NTR 6 {01 Nro o 1 gy FSB_D_L<20> L2agoeor De2+[yAB2L FSB D L<52> Gy 7 e
o 1« [y CPU_NM B4 |Li N1 BeLko| 422 FSB CLK CPU P o oo o 1 gy FSB D L<21> weadpp1+ 3+ [ A6 FSB D L<53> G
o 14 (TR CPU_SM _L A3 {sm * BCLK1| A21 ESB K N 14 69 o9 10 7¢ES FSB D L<22> L22 |ppo* D54+ AD20 FSB D _L<54> G 7 e
o 147 FSB D L<23> V23 o3+ ps5+ [ AE22 FSB D L<55> D e
TP_CPU_RSVD M4 Mt _|rsvoo o 1 oy FSB_D_L<24> P25 {4+ ale D56+ |, AF23_FSB D L<56> oD e
TP_CPU_RSVD_N5 N5 |RsvD1 o 107 FSB D L<25> P23 |pp5+ Bl 57+ A5 FSB D L<57> oD e
TP_CPU RSVD T2 T2 |RsvD2 o 107 FSB_D L<26> P22 |26 D58+ |y AE21_FSB D L<58> G e
TP _CPURSVD V3 V3 |rsvos g o 10 1@y ESB_D L<27> T24dpe7e £ | & Ds9*[,AD21 FSB D L<59> G 7w e
TP_CPU RSVD B2 B2 |RsvDa IéJ 5 147 FSB_D L<28> R4 |Dog+ g 18 D60 AC22 FSB D L<60> D e
TP_CPU_RSVD_F6 F6 |rsvos E o 10 rqa ESB_D_L<20> 125 |0+ D61+ AD23 FSB D L<61> D e e
TP_CPU_RSVD_D2 D2 |Rsvos 8 — o 107 FSB_D L<30> 125 p3or Do2+ |, AF22_FSB D L<62> gD e
TP_CPU RSVD D22 22 |Rrsvr s o 10 rqas ESB_D_L<31> N25pa1* D63+ A23 FSB D L<63> G 1w
TP_CPU RSVD D3 08 |revrs 5}005 I FSB DSTB L _N<1>  L26]psten* bsTBNG* |3 AE25_FSB_DSTB_L_N<3> 1o
CPU JTAG Support T PLACE_NEARs: 00 17 ESB_DSTB_L_P<1> M6]pSTBP1* psTeP3* [, AF24 FSB DSTB_L_P<3> 71460
B R1090 2%:_2“ Elgﬁg- Py 81§§§ ﬁDZg? 137 m o 14 7GBTS FSB DI NV _L<1> N24 D NvL* DI NV3* 5 AC20 FSB DI NV_L<3> CED 7 10 o0
o0 12 10 _XDP_TMB 1249, c1619: 1: Uose: APas: 15: 7 e 20 CPU_GTLREF 026 |oTirer gy se covpo|_Re6 e CPU_COVP<0>
R1091 5w CPU_TEST1 C23 |TEST1 cowvpl| W6 s CPU_COVP<1>
549 Ve LF 1R1006 CPU_TEST2 D25 |TEST2 covp2| AAL e CPU_COVP<2>
o0 13 10 _XDP_TDI 1/\/\'/\/2 2. 0K TP_CPU TEST3 24 |TEST3 cowp3| YL e CPU COMP<3>
M R1092 s CPU _TEST4 AF26 [TESTA
L a3 5402 NO_STUFF TP_CPU TESTS AFL |reSTS DPRSTP* |, ES ___ CPU DPRSTP_L am s R1023! R1021!
o0 13 10 _XDP_TDO N2 Cl1014: TP_CPU TEST6 A26 |TESTE DPSLP* [, B5 _ CPU DPSLP_L am 24 o0 54.9 54.9
PLACE NEAR=J1300.51:12.7 mm 1% NO STUFF 0. 1uf — IP_CPU TEST7 Q3 |reEST? pPwr: ;024 FSB DPWR L am e o 1 18W 1/ 16W
- R 177 BSEL<0> 822 [gseLo D5 CPU_PVRGD T e e o " MSS,
402 oo CPU BSEL<1> 823 |BSEL1 sLpr, D7 ___FSB_CPUSLP L am e
NO STUEE o+ @om-CPU_BSEL<2> C21 |BsEL2 psi*,AE6  CPU PSI L o = 1R1022 1R1020
R1011: 27.4 27. 4
XDP_TCK 1K 1ew ow
69 13 10 5% M- LF M- LF
l:\l/IFIE‘IéV 2402 2402
R1094 402,
w0 XOP_TRST L 1,082 2 PLACE_NEARS:
1% — <
VLR = ngzoz I ngggzgﬁé 1.7 m
02 Bl % k Hi R ii.%ﬂm'ﬂ“

SYNC MASTER=T27 M.B

TTILE

SYNC DATE=02/16/ 2010

CPU FSB

=g

051- 8561
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Current nunbers from Merom for

(CPU CORE POVER)

=PPW( E 81112

A7

A9

Al0

Al2

Al3

Al5

Al8

AC10

AB10

AB12

AB14

AB1S5

AB17

AHL8

AB20

o T
Ul1000

AC7

AC9

PENRYN
FCBGA

AC12

3 CF 4

AC13

AC15

AC17

AC18

AD7

AD9

ADLO

AD12

AD14

AD15

AD17

AD18

AE9

vcc

AE10

AE12

AE13

AE1S5

AE17

AE18

AE20

AF9

AF10

AF12

AF14

vcc

AF15

AF17

AF18

AF20

@1

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

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

(CPU 1 O PONER 1. 05V)
=PP1V0O5_S0_CPU ;1 12 15

V6

J6

K6

J21

veer

M1

N21

R21

T21

( BRL#)
VoA

Vi

ADS

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

(CPU | NTERNAL PLL POWER 1.5V)
=PP1V5_S0_CPU .
130 mA

CPU_VI D<O> yyym, 56 o0

<

AF5

Vi

AES

CPU_VI D<1> 58 69
CPU_VI D<2> %55 69

Vi

AF4

CPU_VI D<3> yrmy 56 o0

Vi

AE3

Vi

AF3

CPU_VI D<4> s8 69
CPU_VI D<5> %55 6

ZRRRRER

Vi

AE2

CPU_VI D<6> yrm, 56 o0

VCCSENSH]

AF7

CPU_VCCSENSE P

VSSSEN

AE7

PLACE_NEAR=U1000. AF7: 25. 4 nm

CPU_VCCSENSE_N

Santa Rosa EMIS, doc #20905.

PLACE_NEAR=U1000. AE7: 25. 4 nm
o—[TT0D 5 o°

'R1101
100
1%
1/16W
- LF
5402

[

All

Al4

Al6

Al9

A23

AF2

B6

B8

B13

B16

B19

B21

E16

F11

F16

J25

*——

oM. T
Uu1000
PENRYN

FCBGA

4 OF 4

VSs

Socket - P KEY)

VSs

123

T26

Y21

AB11

AB13

AB16

AB19

AB23

AB26

AC3

ACE

AC8

AC11

ACl14

AC16

AC19

AC21

AC24

AD2

AD5

AD8

AD11

AD13

AD16

AD19

AD22

AD25

AE4

AE8

AE11

AE14

AE16

AE19

AE23

AE26

AF6

AF8

AF11

AF13

AF16

AF19

AF21

AF25

SYNC MASTER=T27 M.B

SYNC DATE=02/16/ 2010

TTILE

CPU Power & G ound
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CPU VCore HF and Bul k Decoupl i ng

4X 330UF. 20X 22UF 0805
PLACEMENT_NOTE ( C1200- C1219):

Pl ace i nside socket cavity on secondary side.
1 s =PPW( E. L
NO STUFF NO STUFF NO STUFE NO STUFF NO STUFE
CRI TI CAL | CRI TI CAL CRI TI CAL | CRI Tl CAL CRITICAL| CRITICAL| CRITICAL| CRITICAL [CRITICAL |CRITICAL
1 C120 1 C1201 [+ C1202 [+ Cl203 |:Cl204 |:Cl205 |1Cl1206 |+C1l207 |[+C1208 |+Cl1209
—— 22UF —— 22UF —— 22UF —/— 22UF — 22 —/— 22UF —/— 22UF —/— 22UF —— 22UF —/— 22UF
20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20%
—F Beim xsR 2 &A xsr 2 & xsr 2 &A xsr 2 &AM xer 2 & xsr 2 & xsr 2 &A xsr 2 & xsr 2 &A xsr
05 805 80! 805 805 805
NO STUFF NO STUFH NO STUFF
CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL | CRITICAL | CRITICAL
+C1210 [+ C1211 (+Cl212 (+C1213 |:Cl214 |+C1215 |:Cl216 ([+Cl217 |(+Cl218 (1C1219
—— 22UF —— 22UF —— 22UF —/— 22UF —— 22UF —/— 22UF —/— 22UF —/— 22UF —— 22UF —/— 22UF
o 1% T, i “w,-wa-ﬁ% T e s T e O
—F CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R
805 805 805 805 805 805 805

PLACEMENT_NOTE ( C1240- C1243):

Pl ace on secondary si de.
CRI TI CAL
NO STUFF CRI TI CAL CRI TI CAL CRI TI CAL
.|*C1240 Lt C1l241 L1 C1l242 .1 C1243
——421070/9UF- 4MOHM :—470UF 4MOHM ——470UF- 4MOHM :—470UF 4MOHM
2 2.0V [3_2 FQZ.DV [3_2
POLY- TANT PCLY TANT POLY- TANT PCLY TANT
D2T- SM D2T- SM D2T- SM D2T- SM
NO STUFF NO STUFF NO STUFF NO STUFF
CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
1+ C1230 1 C1 23 1 C1232 1 C1233 [+ Cl234 E C 235 1C1 236 1 C1237
=% @ —uF —/—nF ——xr Y = 25 25"
2 %%YCERM 2 ?6%— CERM 2 ?6% CERM 2 %%VCERM 2 %%YCERM 2 ?6%— CERM 2 ?6%— CERM —F %%YCERM
603 603 603 603 603

VCCA (CPU Avdd) DECOUPLI NG

1x 10uF, 1x 0. OluF
1 s =PP1V5_S0_CPU

BYPASS—UlOOO. B26::4 mm
C1250j_ Cl
10uF

28% 1 3%
6.3V 16V
X5R CERM

VCCP (CPU 1/ O DECOUPLI NG

. 1x 330uF, 6x 0.1uF 0402
waes ™ 05_S0_cPu [ JPLACEMENT_NOTE=Pl ace C1260 between CPU & NB.

CRI TI CAL
C12601, 1C1261 |1 C1262 |+ C1263 E C1264 E C1265lC1266
3302L0||;ﬂ :—9 1UF _—9 1UF ::(2) UF _:(2) 1UF 0
poLy- FaRY 2 2 CéRM 2 céw 2 céw 2 cém 2 cé\ém 2 ég\;ﬁm
D2T- SN 402

SYNC MASTER=T27 M.B

SYNC DATE=02/16/ 2010

" CPU Decouplin

d} Appl e I nc.
®
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69 14 10 (TR

s =PP3V3_S0_XDP

M ni - XDP Connect or

NOTE: This is not the standard XDP pi nout.
USE W TH 920- 0782 ADAPTER FLEX TO SUPPORT CPU, MCP DEBUGG NG

MCP89- SPECI FI C PI NOUT

12 11 10 s _=PP1VO5_S0_CPU
XDP XDP_CON
R1315' CRI Tl CAL
54.9 3
L W DF40C- 60DS- 0. 4V
2 > F- ST- SM HF
1 00 2
o 10LB XDP_BPM L<5> CQBSEN_AQ =100l o= OBSEN_ 0 JTAG MCP_TDO am e
o 10y XDP_BPM L<4> CBSEN_A1 S ? 00 g - CBSEN C1 JTAG MCP_TRST L oD
o 10 XDP_BPM L<3> COBSDATA_AQ G 88 10 e CBSDATA_ D TP_XDP_OBSDATA_CO
60 10 XDP_BPM L<2> COBSDATA_A1 - 11 12 am COBSDATA_C1 TP_XDP_OBSDATA C1
m - e 13| 8 8 14 -
o 10 T XDP_BPM L<1> CBSDATA_A2 - 1595 0126 g CBSDATA_C2 TP_XDP_OBSDATA C2
0 10 XDP_BPM L<0> CBSDATA_AC - 17 18 OBSDATA_C3. TP_XDP_OBSDATA C3
™ = v 19 8 g 20 -
TP_XDP_OBSEN_BO COBSEN_EQ 21 5 o} 22 CRSEN D0 JTAG MCP_TDI oo
TP_XDP_OBSEN_B1 COBSEN_E1 23 5 o2 CRSEN D1 JTAG MCP_TMS o
25 26
TP_XDP_OBSDATA_BO esuram | | gg 20 ol 28 o cesoaTa o TP_XDP_OBSDATA_DO
TP_XDP_OBSDATA_B1 CBSDATA_B1 - 29 00 30 o COBSDATA_D1 TP_XDP_OBSDATA_D1
31 32 N
XDP TP_XDP_OBSDATA B2 CBSDATA_E2 -l 33 88 34 g COBSDATA_ D2 TP_XDP_OBSDATA D2
R1399 TP_XDP_OBSDATA B3 COBSDATA_E: >3 0 036 o OBSDATA_ DG, TP_XDP_OBSDATA D3
K 37 00 38
CPU_PWRGD 1W\/2 XDP_PVWRGD PVRGDY HOOKO - 39 00 40 - L TP K/ HOOKA ESB CLK | TP_P Van B XDP
Sl/é: XDP_0BS20 HOOK1 21 00 42 - LTPCL K#/ HOOKS FSB CLK I TP_N am e
Mib 4 VCC_0BS_AB 43 5 o244 VCC_0BS_CD Rll3KO3
0 > PM LATRI GGER L HOOK2 - 45 5§ o468 - RESET#/ HOOKG so XDP_CPURST_L LAAA2  FSB CPURST_L ) w0 14 60
1 o JTAG MCP_TCK HOOK. o> 0012 » DBRY/ HOOK XDP_DBRESET_L oo 0 2 5%,y PLACE_NEAR=UL000.CL:5 MM
49 5 o030 NOTE: XDP_DBRESET_L nust be pul | ed-up to 3.3V. Mzb 4
72 38 10¢gy—SVBUS_MCP_0_DATA spA =40 012 o= hiv'e) XDP_TDO am o e
72 38 10CETY SMBUS MCP_0_CLK sa - 53 5 of-34 - TRSTn XDP_TRST L oo 20 00
TCKL NC)(E—O o 56 - Dl XDP_TDI oD 0 0
o9 10 0T} XDP_TCK TaKo - 57 5 o358 - VG XDP_TMS oD v
59 00 60 XDP_PRESENT#
X XDP
C13001 1C1301
0. 1%%2—— :g E%E{}UF
202 T 402
51850774 =
Direction of XDP nodul e
Pl ease avoi d any obstructions
ON ODD- NUMBERED SI DE OF J1300

SYNC MASTER=( K84 M._B

SYNC DATE=

02/ 25/ 2009

TTILE

eXt ended Debug Port (M ni XDP)
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oM T
U1400
MCP89M AOL
FBGA
(1 COF 11)
69 10 7, FSB_DSTB_L_P<0> K34 | cpu_psTBRO* CPU_ Do |38 ESB D L<0> e
o010 1cEry- OB DSTB L _N<O> oy K354 cpy DSTBNO* CPU_D1* [(N36 FESB D L<1> e
o010 ¢y ESB_DINV_L<0> ey L8374 cPu DBIO* cPU_D2* [SP36 ESB D L<2> T
69 10 7 FSB_DSTB_L_P<1> T31 | cpU DSTBPL* CPU_D3* |53 FSB_D_L<3> 10 60
69 10 7, FSB_DSTB L_N<1> T30 | cPU DSTBNL* CPU_D4* 3%@ 7 10 69
o0 10 1¢gy-FSB DI NV_L<1> o—t P28 | cpy DBl 1+ CPU_D5* k35 FSB_D_L<5> 10 60
- CPU_D6* [5P37 FSB_D_L<6> 10 60
69 10 7 FSB_DSTB L_P<2> K33 | cpy_psTBR2* cPy_D7* [P38 FSB D L<7> e
69 10 7, FSB_DSTB _L_N<2> K32 cpu_DpsTBNR* CPU_D8* |86 ESB D L<8> e
w0 gy OB DINV_ L<2> o g  N5cpy pBi2r cPU_Do* L34 ESB D L<9> o
60 10 7, FSB_DSTB L_P<3> C36 | cpu DSTBP3* CPU_D10* (K37 FSB_D L<10> 1060
69 10 7, FSB_DSTB L_N<3> D36 cpy DSTBAE* CPU_D11* (K36 FSB D L<11> 7 106
00 10 7¢gry--SB_DI NV_L<3> A35] cpy DBI 3* CPU_D12* (K38 FSB D L<12> 10 60
- CPU_D13* yN37 FSB_D L<13> 10 60
69 10 7 FSB_A_L<3> w8 | cpy A3+ CPU_D14* yH87 FSB_D _L<14> 10 60
60 10 7 FSB A L<4> W47 cpy Ad* CPU_D15* (L38 FSB D L<15> 10 60
00 10 7Py SB_A L<5> o—t U5 | cpy As* CPU_D16* (yN\28 FSB_D_L<16> 7 106
60 10 7 FSB A L<6> T34 cpU A6+ CPU_D17* (530 FSB D L<17> 10 60
60 10 7 FSB A L<7> V87| cpy A7+ CPU_D18* (N2 FSB D L<18> 10 60
60 10 7 FSB A L<8> V88| cpy As* CPU_D19* P34 FSB D L<19> 10 60
60 10 7 FSB A L<9> 137 cpU Ao+ CPU_D20* (7129 FSB_D L<20> 10 60
60 10 7, FSB_A L<10> Y387 cpu AL0* CPU_D21* ({132 FSB D L<21> 106
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TP_PCl E PE4_D2RP - B9 | PEO_RX4_P ) PEO_Tx4_p| AB4 TP_PCI E PE4_R2D CP
TP_PCl E_PE4_D2RN -~ | peo Rxa N IEILJ PEo_Tx4 N_AB5 TP_PCl E_PE4_R2D _CN
e PCl E_FW D2R P - Y2 | pE0_RX5_P o PEO_TX5_P|_Y> PO E FWR2D C P 0
1o PCl E FW D2R N - Y3 Y4 PCl E FW D N -

C kA - PEO_RG_N X PO N g PAEFWRIDCN o I'f PEO[4:5] and PEL[0:1] are not used,
. PGl E AP DPR P o 11 | e o be1 0. pLY7 bClE AP ROD C P +VI O PE_AVDDL and +VI O PE DVDDL can be GND
o PClE AP_D2R N B0 | pE1_RXO_N @) PE1_TX0_N_Y8 PCI E_AP. D N -
no PCl E_ENET_D2R P Y10 | pE1_RX1_P o PE1_TX1_P| YO PCIE ENET_R2D C P o7
7o PCl E ENET_D2R N Y11 | pE1_RX1_N PE1_TX1_N

s _PP3V3_SO0_MCP_PLL_HVDD .
50 mA Vi1 |3 v pLi_wvop 1 (PP PEXRST
V13 | 4+3.3V_PLL_HVDD_2
s _PP1VO5_SO_MCP_PLL_PEXSATA
325 mMA 100 mA AH0 | svio PLL PE
80 MA A1 | ivi O PLL_XREF_XS 1
AFL2 | 11 O PLL_XREF_XS 2
AF13 | v O PLL_XREF_XS_3 =
120 mA ¢ A8 | +vio PLL_SATA 1
AR | 1vi O PLL_SATA 2
25 mA A | ivioPLL_H PEX0_TERM P| Y2 n MCP_PEXO_TERVP
R1610*
2. 49K
1%
1/16W
MFZLF
4022
B PLACE_NEAR=U1400. U2: 12. 7 mm

SYNC MASTER=T27 M.B SYNC DATE=02/16/ 2010
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NOTE: 100K pull -downs required if
HPLUG DETO/ HPLUG DET1 are not used.

DDC Mode Pul | - downs

NOTE: DP_AUX_CH1 al so requires pull-downs if used for
dual - nrode Di splayPort (DP++). |f unused no pulls
are necessary, if used for TMDS/HDM only then
only pull-ups are necessary.

R1710 100K 1 2 o7

DP_| G AUX_CHO_P
A R1711 100K 2 5% TTEWWeTF 407 15| G AUX_CHO N
S% I7T6W M- LF 402

GPlI O Pul | - Ups

=PP3V3_S0_MCP_GPI O ; 1519

R1780 10K 1 2 SATARDRVR A EN 1
[ 781 10K 1 2 °% ITIBW M-TF 402 AyUD | P_PERI PHERAL DET ., s

[782 10K 1 2 o% IM18W M-LF 402\ KEY M C LOAD DET =
5% I7T6W M- LF 4027

8 7

2 PP3V3_S0_MCP_DAC

oM T

U1400
MCP89M AO1
FBGA
(5 OF 11)

140 mA (829 | 43 3v_respac DDC LK/ GPI O 38| F29 AUD_| P_PERI PHERAL_DET (rm+r
DDC_DATAO/ GPI O_39| H25 M KEY M C LOAD DET -
29
e e o pac et 20 e o rer O v e
RGB_DAC_VREF RGB_DAC_GReeN B31 TP_MCP_RGB_GREEN
@ RGB_DAC_BLUE| 31 TP_MCP_RGB BLUE
RGB_DAC_HSYNG D31 TP_MCP_RGB HSYNC
RGB_DAC_VsYNG E31 TP_MCP_RGB_VSYNC
s @m-DP_1G MO _P<3> D26 | ppp_3_P/ TMDSO_TXC_P IFPA_TXC P22 o =MCP_| FPA_TXC P oo o
s @m-DP_1 G MO N<3> E26 | ppo_3_ N TMDSO_TXC_N IFPATXCN 22 g  =MCP IFPATXC N s
s qon-DP_1 G MLO_P<2> @26 | ppo_2_Pp/ TMDSO_TXO_P 1FPA_TXD0_PL 22 =MCP_| FPA_TXD_P<0> o
o P11 G MO _N<2> F26 | ppo_2 N TMDSO_TXO_N 1FPA_TXDO_N 822 g =MCP_| FPA_TXD_N<O0> oo ©
o qp-DP_1G MO _P<i> F25 | ppo_1_p/ TMDSO_TX1_P 1FPA_TXDL_PL B22 g =MCP_| FPA _TXD P<1> o
o DP_| N<1> &5 | ppo_1_N TMDSO_TX1_N | FPA_TxD1_N_D22 = | FPA_TXD N<1> N
s @m--DP_1G MO_P<0> E25 | ppo_0_P/ TMDSO_TX2_P 1FPA_TXD2_P| P22 g =MCP_| FPA_TXD P<2> oo o
s @m--DP_1 G M.O_N<O> D25 | ppo_0_N TMDSO_TX2_N 1FPA_TxD2_ N2 =MCP_| FPA TXD N<2> o o
1 FPA_TXD3_PL M22 =MCP_| FPA_TXD_P<3> o
s @m-DP_1G M1 P<3> - F28 | pp1 3 P/ TMDSOB TXC P | FPA_TXD3_N_J22 - =MCP_| FPA_TXD_N<3> o
s q@m-DP 1G M1 N<3> 28 | DP1_3 N/ TMDSOB_TXC N 1 -
B =MCP_| FPB_TXC P
o q@m-DP_1G M1 P<2> E28 | pp1_2_ P/ TMDSO_TX3_P L | FPB_TXC.P 23 = :
s O DP_IG M1 N<2> D28 | pp1_2 N TMDSO_TX3_N Z | FPB_TXC_N - =MCP_| FPB_TXC N oo o
sqom-DP_1G M1 P<l> & 28 | DP1 1 P/ TMDSO_TX4 P & | FPB_TXD4_P| 123 =MCP_| FPB_TXD P<0> N
s qm-DP LG M1 N<i> o222 | DP1_1_N/ TVMDSO_TX4_N | FPB_TXD4_N_K23 = | FPB_TXD_N<0> )
s @m-DP_1G M1 €28 | pp1_o_p/ TMDSO_TX5_P - | FPB_TXD5_P| 923 =MCP_| FPB_TXD P<1> 0
s @m--DP_1G M1 N<O> & 228 | DP1 0 N TMDSO_TX5 N < | FPB_TXD5_N_H23 =MCP_| FPB_TXD_N<1> o
1 | FPB_TXD6_P| 23 = | FPB_TXD P<2> R
+ mm--DP_L G HPDO H26 | pl UG DETO/ GPI O_20 LL | FPB_TxD6_N|_F23 =MCP_| FPB_TXD N<2> 0
s mo--2P_LG HPDL J26 | ypLUG DET1/ GPI O 21 | FPB_TXD7_P| P23 =MCP_| FPB_TXD_P<3> N
v oo--SATARDRVR A_EN J25 | HPLUG DET2/ GPI O 22 | FPB_TXD7_ % o
vo@yDP 1G AUX CHO P o g 128 I oG cik2/ DP_AUX_CHO_P DDC_CLK1/ GPI O_40| J28 =MCP_| FPAB_DDC CLK .
7o DP_1 G AUX_CHO N K28 | ppc_DATA2/ DP_AUX_CHO_N  DDC_DATAL/ GPI O 41| 29 gy~ =MCP | FPAB DDC DATA s
. DP_I G Al K25 | pbc_cLK3/ DP_AUX_CH1_P
N DP_ I G AUX_CH1 N K26 | ppc_DATA3/ DP_AUX_CHL_N
. PP3V. MCP_PLL_DP_USB (GMUX_I NT)
2 |2103 ni S0 U1580 vy M3 LCD_BKL_CTL/ GPI O 57| A25 L 1 G BKLT. o
o +2_ gz{tbgi LCD_BKL_ON GPI O_59| B25 LCD I G BKLT_EN 0
+3. SV_PLL_DPO_ LCD_PANEL_PWR/ GPI 0758%@ 0
30 m N21 | 13,3V PLL_USB 1
M2 | 13.3v_PLL_USB 2
205 _=PP1VO5_SO_MCP _PLL_| FP
60 M N23 | .vi O PLL_I FPAB 1
L24 | +vi O PLL_I FPAB_2
s PP1VO5_S0_MCP PLL_CORE
6o mA 40 mA M5 | 4\ O PLL_CORE_LEG
60 M N25 | 4vi O PLL_SPPLLO_ 1
L26 | .vi O PLL_SPPLLO_2
40 mMA ﬂhﬁe +VIO_PLL_V | FPAB_VPROBE| 120 MCP_| FPAB_VPROBE oo 2
20 mA 4 | +vio PLL_NV_1
175 iw Py | FPAB_RSET| K20 MCP_| FPAB RSET oD
205 _=PP3V3R1V8_SO0_MCP_| FP_VDD -
180 mA A22 | +vDD | FPA
A23 | +vDD_| FPB
20 s _=PP1VO5_S0_MCP_DPO_VDD
160 mA A26 | +vi 0 DPO_1
B26 | v 0 om0 2 TVDSO_vPROBE|_H28 MCP_TNMDSO_VPROBE o 2
€26 | +vi 0 DPO_3 TvDso_RseT| F31 MCP_TMDSO_RSET oo 2

Current nunbers from MCP89 AO1l Bring-Up Support docunent (MCP89_TDP_EDP_Bri ngup_Targets_Appl e. pdf, dated August 5, 2009).
= =

K6/ K69 EDP currents used.

53

71

71

71

71

RGB DAC Di sabl e:

Ckay to float all RGB_DAC signals.

DDC_CLKO/ DDC_DATAO pul | -ups still required (or use
Connect +3. 3V_RGBDAC pin to G\D.

NOTE: No Conposite/ S-Vi deo/ Conponent Vi deo support on MCP89

Interface Mde

as GPICs).

MCP Si gnal TMVDS/ HDM LVDS

=MCP_| FPA_TXC_P/ N TMDS_| G TXC_P/ N LVDS_ | G A_CLK_P/ N
=MCP_I FPA_TXD_P/ N<O> | TMDS_| G_TXD_P/ N<O>| LVDS_| G_A_DATA_P/ N<O>
=MCP_| FPA_TXD_P/ N<1> | TMDS_I G_TXD_P/ N<1>| LVDS_| G_A_DATA_P/ N<1>
=MCP_| FPA_TXD_P/ N<2> | TMDS_I G_TXD_P/ N<2>| LVDS_| G_A_DATA_P/ N<2>
=MCP_| FPA_TXD_P/ N<3> | ( UNUSED) LVDS_| G_A_DATA_P/ N<3>
=MCP_| FPB_TXC_P/ N ( UNUSED) LVDS_| G B_CLK_P/ N
=MCP_I FPB_TXD_P/ N<O> | TMDS_| G_TXD_P/ N<3>| LVDS_| G_B_DATA_P/ N<O>
=MCP_| FPB_TXD_P/ N<1> | TMDS_I G_TXD_P/ N<4>| LVDS_| G_B_DATA_P/ N<1>
=MCP_I FPB_TXD_P/ N<2> | TMDS_| G_TXD_P/ N<5>| LVDS_| G_B_DATA_P/ N<2>
=MCP_| FPB_TXD_P/ N<3> | ( UNUSED) LVDS_| G_B_DATA_P/ N<3>
=MCP_I FPAB_DDC_CLK TMDS_I G DDC_CLK LVDS | G DDC_CLK
=MCP_| FPAB_DDC_DATA | TMDS_| G DDC_DATA | LVDS_| G DDC_DATA
LVDS: Power +VDD | FPx at 1.8V

TMDS: Power +VDD_| FPx at 3.3V

NOTE: TMDS/ HDM not supported on | FPA/ B for MCP89 AO1.

SYNC MASTER=T27 M.B
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=PP3V3_S5_ MCP _GPI O ;s

USB_EXTA
USB_EXTB

USB_EXTC

oC L
C L o
oC L

USB_EXTD OC L

oM T
U1400
MCP89M AO1
FBGA
(6 OF 11) External A
7 SATA HDD R2D C P AH4 | SATA_AO_TX_P usso_N| €20 USB_EXTA N 3 72
no@m-SATAHDD RRD CN o A lsATA A0 TXN useo_p | B20 USB_EXTA P a4 72
Al rPort (PCle M ni-Card)
73 SATA HDD D2R N AJ4 | SATA_AO_RX_N use1_p [ J20 USB M NI _P 072
7 2 y—SATA_HDD D2R P - AJS | SATA AO0_RX_P " USBLN%@Q 72
- O T57
3 ussz_p | €19 USB_T57_P
o 9 use2_N| B9 o USB T57 N Do 72
7 SATA_ODD R2D C P AJ3 | SATA AL_TX_P n Y External C
71 33 @M SATA_A1_TX_N % o UsSB3_P %@ 972
Of usBaN| F20 qg USBEXTCN - or
7 a3 SATA_ODD D2R N A2 | SATA AL_RX_N = g Wat er nel on
71 33 @M‘—Am SATA_Al1_RX_P © usB4_P %@ 972
c usBa_N| D20 B N 072
° Caner a/ External E
< 0 @ uses_p | E19 USB_CAMERA P 64 72
TP_SATA C R2D CP - A6 |saTA BO TX P = | () s uses_N | P19 USB_CAMERA N o 72
TP_SATA C R2D CN - A7 IsataBo XN <L | D 8 = SD Car d/ Expr essCar d
n Y [pses_p| GO USB_SDCARD_P o
TP_SATA C D2RN - AT | SaTA BO_RX_N = Uses_n [ F19 LSB_SDCARD N o7
TP_SATA C D2RP - A6 | SATA_BO_RX_P = External D
s & Uss7_p [ 917 B EXTD P
c é bss7_N | HL7 USB_EXTD N o
H%' .o CGeyser Trackpad/ Keyboard
TP_SATA D R2D AL4 | SATA BL_TX_P 52 9 o e 219 B_1EAD P o
TP_SATA D R2D CN - A3 | SATA BL_TX_N ay Usss_n [ H19 USB_TPAD N w72
—PP3V: MCP GPI - BL_TX N0 O (Y@
3V3 SO &PLO g0 u External B R1851
TP_SATA D _D2RN - ALL | SATA B1_RX_N w@ £ | bsso_p ar USB_EXTB_P 3 72 8. 2K
TP_SATA D D2RP - AL2 | SATA B RX_P - @ g 5597N%@34 7 ?Z'iﬁ\év
g C = IR 5402
2 5| D17 USB IR N
< UBB10_N - . .
MXM GOCD L - M| saTa LED @RI 0 30 3F et oot h _— R1850 R1852
> usB11_N| GL7 USB_BT_N 30 72 " %500 " %500
1 MCP_SATA TERMP AJ1 | SATA TERWP —-a UBB11_P %@ a0 72 Ve VLR
- 6 % LT 402 , 402,
1R1805 UsB_oco*/GPI0 25 [ A7 o
2. 49K USB_OC1*/ GPI 0 26 | L17 o
1/iew % NC_1 USB_0C2*/ GPI 0 27_MePI 00 [ K17 o
24020 NOEL| NG 2 USB Oc3*/ GPI 0 28 MPIO 1 [ K19 o
7
NCX NG 3
— x—4 NC_4 USB_RBI AS_G\D|_L19 » MCP_USB_RBI AS_GND
RaM | _VRer | 13 o, MCP RGM | _VREF am
7 31 [Ty ENET_RXD<0> - B14 | Ravi I _RxDO RGM | _Txpo | &3 - TP_ENET_TXD<0> o
7 o rmy—ENET_RXD<1> - 4 |RaM I _RXDL ravii_Txo1 [ HIS g TP ENET TXD<1> 0
7 31 (TR ENET_RXD<2> ; D16 | Ravi | _RxD2 RGM | _Txpe | F14 - TP_ENET_TXD<2> o
7 31 Ty ENET_RXD<3> - F16 | rav 1 _RXD3 RaM | _Txpa | P14 - TP_ENET TXD<3> N =
_ 73 31 ENET_CLK125M RXCLK E16 | ravi I _RXCLK Z RGM | _TXCLK | G4 TP_ENET_CLK125M TXCLK,
=PP3V3 ENET MCP RMGT e = oy ENET_RX_CTRL o | rov 1 RxcTL < Rav | TxCTL [ B2 TP ENET TX _CIRL .
srmENET ENERGY DET g M4 lgavi_iNTRIGPIO 35 rRam | _woc| F13 o TP _ENET_MDC )
K13
»» _PP3V3_ENET_MCP_PLL_MAC RaM1I_MIOLKIS g ENET MDIO e
20 ™ L M6 f.3. 3v_PLL_vAC DUAL BUF 2smz |13 TP MCP CLK25M BUFO R ,
s MCP_M | _COVP_VDD D13 | rav I _covP_voD
» MCP_M | _COVP_GND E13 | rav I _covP_GND RGM | _RESET* (5714 g TP ENET RESET L
1
R14891% I nternal MAC Di sabl e:
1716w Connect RGM | _RXD<0: 3> together to 10K pul | - down.
Maoh, Connect RGM | _RXCLK to 10K pul | - down.

Connect RGM | _RXCTL to 10K pul | - down.

Connect RGM | _INTR to 10K pull-down (if not used as GPIO.
+3. 3V_PLL_MAC DUAL must remain connected to 3.3V RMGT rail .

RGM | _COVP_VDD/ _GND nust remai n connected as shown.

Connect RGM | _VREF to 10K pul | - down.
Connect RGM | _MDI O to 10K pul | - down.
All other pins can be left TP or NC

8

7

Current nunbers from MCP89 AO1l Bring-Up Support docunent (MCP89_TDP_EDP_Bri ngup_Targets_Appl e. pdf, dated August 5, 2009). K6/K69 EDP currents used.
= =
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=PP3V3_S0_MCP_GPI O ;1715 10

oM T
U1400 2|1?(;'K96l
MCP89M A0 ygﬁy
2. _=PP3V3RIV5_SO_MCP_HDA (7 e 1402 R1950
70 M D6 | +vDD_HDA HDA_SDATA_out| EL - 210 HDA SDOUT R 1/\/\/\/%@“ 7
70 mMA 5%
1/16W
R129251 MEasF
72 4 (T HDA_SDI NO - E2 T%D§DATA’I NO HDA_BI TeLK_E4 - 210 HDA BIT CLK R 1 2 HDA BIT_CLK oo o 72
5%
1/16W
Mosk R1952
R1900* < 02
49.9 o qom—AUD_| PHS SW TCH_EN 3 | oA, SDATA_| N1/ GP1 0.2 % roA_RESET-L0L g 210 HDA RST_R L LNRA 2 HDA RST L oo
180 Qutput linmited to +VDD_HDA. ( st
402, Confirmed OK for this signal. RrR1953 Mmtf o~ - - -0 - - - - T T - T T~ -== |
o o 22 02 ! BUF_SI O CLK Frequency
» MCP_HDA_PULLDN_COVP HDA_PULLDN_COVP HDA_SYNJ - 219 HDA SYNC R 1 2 HDA_SYNC a8 72 — — |
. L L - N\ oD |
Lo | Frequency 1ppa SYNC !
M- LF — |
402 | -
o sqayLPG AD<0> R1910 22 azp2 o o IPCADRO> 0 ey Kllircam (1PY POSERRG L2 gy LPC SERI RQ s | 24 Mz 1 !
no sy LPC AD<1> RISLL 25 3 Gove oo e oo LPC AD Rel> oy Uilircamt (1R Tied | |
v wgay LPC AD<2> RIIZ 700 5y S0 TOOWIETE *0%7 | pC AD R<2> g 2 lipc A (1Py) R1960 | 14.31818 Mz 0 .
72 37 3By LPC AD<3> RI913 22 1/\/\/\/2_51;_me2%“_|‘3 LPC_AD3 (I PU) LPC_FRAME* CL7 - LPC FRAME R L 1/\/\/\/%@ 35 37 72 | I
' ' g -
TP_M.B_RAM SI ZE K2 || PG pRQ*/ GP1 0_43 3 Mhos" CTT TS o Lo T T T T |
(1PD) LPC_RESET*|SKT g LPC RESET_L oD 10 2 72 | Bl OS Boot Sel ect |
L6 LS
57 35 rmy—PM CLKRUN L LPC_CLKRUN*/ GPI O_42 (1 PU) LPC_CLKO - LPC CLK33M SMC R o 7 72 : I/ E LPC_FRANE# :
PP3V3_G3_RTC s SMC_WAKE SCI_L DLl | g 0 PME*/ GPI O 31 = M SC_VDDENO/ GPI 0.47) K10 MCP_CPU_VTT_EN L 10 | LPC 0 !
25208 7 o PM LATRI GGER L GlL | ExT_sMm */ GPI O 32 T M SC_VDDENL/ GPIO 48] B g M.B_RAM VENDOR 10 NOTE: MCP89 AO1 has : |
s AUD 12C INT L B3 | A20GATE/ GPI O 55 = MSC VDDEN2/ GPI O 17| A8 gy T57_PWR_EN oD " etrom (~10K) | SPI 1 |
R1920" R1921 s —SMCS_RUNTIVE SCI L 2 | KBRDRSTI N/ GPI O_56 &< mscvooens/ P01 LR SMC_ADAPTER EN am > o al 1 -gowns on | |
49.9K 49 9K M SC_VDDEN4/ GPI O 10| B o 8 LPCPLUS GPI O D 7o Fhese ins | NOTE: MCP89 does not support FWH, only |
2 4% 1% 0w v > PM PWRBTN_ L 220 purmTre (1 PU- S5 MEM_VDD_SEL/ GPI 0 46| &g MCP_MVEM VDD SEL_1V5 oprs pins. | LPC ROWs.  So Appl e designs will |
Va5, 62" 2 PM_SYSRST_DEB L - O] RSTBTN* (1 PU- S5) FANCTLO/ GPI O 611 T g ODD_PWR_EN_L oo o _ _ _ _not_use LPC for BootROM override.
FANRPMD/ GPI O_60/ MGPI O 2| T8 o MEM EVENT L a0 2 27 3
s o ENET_LOW PR F- TS m T m——— = - — - - ==
RTC RST L _ aie . FANCTL1/ GPl O_62 - o |
CRS - RTC_RST FANRPML/ GPI O_63/ MGPI O 3| T g SDCARD_RESET am e | SPI Frequency Sel ect |
3s PM RSMRST L - L | PVRGD SB (IPD) SLP_S3* CO‘ - PM SLP_S3 L 7 35 62 66 ! |
2 Em NCP_PS_PVIRGD D= s (1PD) SLP_ RGPS g PM SLP_RMGT L @@5, | Frequency|SPI _DOJSPI _CLK
[ D5
NOTE: MCP89 AO1 has strong (~10K) (IPD) SLP_S570 - EM SLE SA L oD 7 10 35 56 02 : 25.0 MHz 0 0 I
pul | -downs on these pins. ~ 2 MCP_WAKE_REQ L | 15 MoP_wAKE_REQ* MP_viDo/GPio 13 K8 g MCP_VI D<0> oD 0 5 |
PM BATLOW L A7 o s MCP_VIDL/ GPl O 14| K4 g MCP_VI D<1> oD 0 % ! 31.2 MHz 0 1 |
A sV BAILOWL = | e 9 - | K5 e NCP
HD O'It pUt C:a'ps MCP_VEM VDD_EN = K Q v amoige Vi Dea o | 42.7 MHz 1 0 I
) . 52 21 (oM} - MCP_MEMDD_EN GPI O_ 44 (f) MCP_VI D3/ GPI O_16 - MCP. 3> QoD 1 5 | . |
For EM Reduction on HDA interface 2 qon—MCP_MEM V EN o0 [ VEWTT_EN GPI O 45 s sPl_csor/cPlo 10l E11 g SPI _CSO_R L oo o7 : 62.5 NHz 1 1 1
D7 .
HDA_SDOUT_R 11 SM | NTRUDER_L > 164 | NTRUDER" Sh GO e g,'z: %QOR oD =7 72 | :
HDA BIT CLK R .1 o e S ME R e i | NOTE: 42 & 62 Mz use FAST_READ cormrand.:
HDA RST RL w0 SMC | G THROTTLE L - &P erios - Te — i_ _ _ _Straps not provided on this page.
HDA_SYNC R 10 72 1 o157 _RESET el Yy sy SPKR/ GPI O_1 - MCP_SPKR o
22 19 GEXVCORE PWR EN &— 20 | MePU_PI R/ GPI O 23 THERM DI CDE_P|_ S8 - MCP_THMDI ODE_P oo - 1R1970
Cl?OE,’DQ ! C1952 1737 10 7y SPL ROM USE_M.B =11 | MCPU_PI B/ GPI 024 THERUD CE N2 MCP_THMDI CDE N oo TOK
5% MCP_SPKR:
5% ) TAG MCP TDI o sve kol M g SMBUS MCP 0_CLK oD 5 72 Piow =
i > jTAS MeP TDO * 50 o svB_DATAO[ B o SMBUS_MCP_O_DATA ey w550 12 LM 0 = USER node (Normal boot node)
2 JTAG MOP TG *— 2 SMB_CLK1/ MBVB_CLK| A - SMBUS MCP_1_CLK oo 5 72 1 = SAFE node (For ROVBI P recovery)
D - JTAGTVS (1PL) SMB_DATAL/ MSMB_DATAl B5 gy SMBUS_MCP_1_DATA 20 12 )
1 JTAG MCP_TRST_L | 04 ITAG TRST* (1 PD) — — = - <D = Connects to SMC for automatic recovery.
o JTAG MCP_ TCK AL0™] jTAG TCK SMB_ALERT*/ GPI O_64 - AP_PVWR_EN [OoT 20 3 62
13 - 5
e BUF_ Slo cLk/GPlo 33 Ml ARB DETECT L I
. MCP_CLK25M XTALI N - P TN e o
2: oo MCP_CLK25M XTALQUT =" Bl | yraiour sus_cLi/ GPl 0 34 M1 g PM CLK32K SUSCLK R 2
bl TEST_MoDE_EN_D4 - MCP_TEST_MODE_EN
N = my—RLC CLK32K XTALIN - 22 XTALI N_RTC PKG_TEST| Ll? -
2 RTC CLK32K XTALOUT - XTALOUT_RTC PKG TEST2| K1IP g
( ;:) ( ) | bwn s @1} - i 2 -
| Pul | - Ups/ S r1930!| R1931 RI1950  |'RI966  |'R1975
=PP3V3_S5_MCP_GPI O , . 930 R193 10K 10K 1K
=PP3V3_S3_MCP_GPI O , 5% 5% 1/ 16W 1/ 16W
=PP3V3_S0_MPGPI O 5 17 15 1 VELDE Ve OF L 402" 02"
4022 2402
R1980 10K LAAN2 SDCARD_RESET 10
._‘__::l 1OK 1/\/\/\/2 5% I1I7T6W M-TF 4027 T57 RESE]— o 1
RO :g 100K/ 2 i i; ia N“’Eti 283 GFEXVCORE_PWR _EN 192 = =
R1986 100K[1 2 O - SPI ROM USE_M.B 710 37 a7 : H H
N MV Trrew a0 Pl at f or m Speci fi ¢ Connecti ons
R1983 10K LAANA 2 MCP_CPU VIT EN L
RTI984 10K |1 5, 5% 1716W MF-LF 402 B M VEN o R139365
R1985 100K 1,\N\/”Vz 5% ITT6W MF-TF 402 757 pWR EN 10 12 25 10 LPC RESET L 1 2 LPC PWRDWN L 55 37
R1I987 100K 1/\/\/\/2 5% 17 T6W MFTF 402 | pepl US GPl O e m — — Vsn\//ﬂ \% oD
?_ 9: 3 1OK . R 5% I1I7T6W M-LTF 402 EN L 1/_1E\£I
— — ODD “‘z 19 33 402
RI989 10K 1%2 o% TIOW VLT 492 MEM EVENT L 10 20 27 3 62 % 0510 7 DM SLP_S4 L — PM SLP S5 L gy o
RIOO0 10K |1 /a2 o T IoW VTP T2 ENET LOW PUR w BASEETROE -
R1I9Y1 10K][1 2 °% B SMC |G THROTTLE L 445 NOTE: MCP SLP_S5# signal has the —
R1992 100K 1’\/\/\/2 5% I T6W WF-CF 402 Vi D<o~ behavi or of Intel's SLP S4# signal . SYN(%I ll\/LAtSTERbT27 VLB SYNC_DATE=02/ 16/ 2010
| NMCP 1959
R1993 100K| 1%2 o% TIOW VLT 492 MCP VI D<1> 1050 MCP HDA, LPC & M SC
R1994 100K| LAAN2 o% I7T6W M-TF 402 \pp v| D<2> 1o 5 T T
R1995 100K|[1 2 o% ITT6W M-TF 202 \p~p v/ D3> 1o s 051- 8561
NN 5% T TeW M- TF 302 App| e I nc.
R1996 10K LA 2 AP_PWR_EN 19 30 62 8 T
5% 1716W MF-LF 402 C O 0
R1997 100K 1 2 : ARB DETECT_L 10 NOTI CE OF PROPRI ETARY PROPERTY:
R1998 20K 1 ANA2 SPI_M SO 71997 72 FHEPRN AN | PROPERIY GM-APFLE - COMPUTER | NC.
5% 1716W M- LF 402 THE POSESSOR AGREES TO THE FOLLOW NG 19 G: 109
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
= NOT TO RODUCE OR COP'
I:: No'l'loggEAL O?PLBLIS;I‘¥INWK:LEO?PAF\'T
K6/ K69 EDP currents used. IV ALL RI GHTS RESERVED 19 OF 76

Current nunbers from MCP89 AO1l Bring-Up Support docunent (MCP89_TDP_EDP_Bri ngup_Targets_Appl e. pdf, dated August 5, 2009).
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NOTE: " SW

220 =PP1VO5_SW MCP_FSB

2000 mA

=PP1V05_S0_MCP_FSB

23 14 8

200 mA

rails are dynamcally switched in the SO state as needed,

=PP1V5R1V35_SW MCP_NMEM s 2 2

oM T
U1400
MCP89M AO1
FBGA
(8 OF 11)

32 | 4vTT_cPU_ 1 +VDD_MEM 1| AGL4
K29 | \vTT_cPu_2 +VDD_MEM 2| AL7
082 | 1yr7_cpy 3 VDD VEM 3| AFL8
L29 | \v1T_cpu_4a +VDD_MEM 4| AF21
Y26 | +\vTT_cPU 5 +vDD_MEM 5| AML
V26 | ovTT_cPu 6 +VDD_NMEM 6| AME
P27 | +vTT_cPU 7 +VDD_MEM 7| AK8
T27 | svTT_cPu 8 +VDD_NEM 8| AGL3
J29 | LT cPU 9 +VDD_MEM 9| AF16
N27 | +vTT_cPu_10 +VDD_MEM 10| AF22
P26 | 1T _cPU 11 +VDD_MEM 11| AG20
F32 | 11T _cPu 12 +VDD_MEM 12| AMB
A32 | \TT_cPU_13 +VDD_NEM 13| AGLY
H29 | 1T cPu 14 =  +vDD MEM 14| AF23
V26 | +vTT_cPU_15 (x *VOD_MEM15 A9
W27 | \vTT_cPU_16 +VDD_MEM 16| AFL9
SB1 | 1T cPU_17 +VDD_MEM 17| AGL7
32 | +vTT_cPU_18 +VDD_MEM 18| AL6
E32 | ,vrT_cPu_19 (L +vDD MEM 19| AGLE
M8 | ,\TT_cPu_20 +VDD_NEM 20| AHL2
H30 | +vTT_cPu 21 +VDD_MEM 21| AM2
U26 | 1T _cPu 22 +VDD_MEM 22| AF15
T26 | +vTT_cPU_23 +VDD_MEM 23| AMB
M1 | T cPU 24 +VDD_MEM 24| ALS
B32 | ,uTT_crPu 25 +VDD_NEM 25| AL8
R26 | +vTT_cPu 26 +VDD_MEM 26| AF17
N26 | w71 _cPu 27 +VDD_MEM 27| AJ11
+VDD_MEM 28| AJ8

+VDD_MEM 29| AF14

V&7 | T cPuz_1 +VDD_MEM 30| AJ10
AF20

V8 | \VTT_cPU2_2

+VDD_MEM 31

Y27 | +vTT_cPu2_3

Y28 | \vTT_cPuz_a

Current nunbers from MCP89 AO1l Bring-Up Support docunent (MCP89_TDP_EDP_Bri ngup_Targets_Appl e. pdf, dated August 5, 2009).
= =

6 5 4 3 2 1
controll ed by MCP89 GPI Gs.
oM T oM T oM T
U1400 U1400 U1400
MCP89M AO1 MCP89M AO1 MCP89M AO1
. s _=PPVCORE_S0_MCP (9 %3:6(}1) =PPVCORE SW MCP_GFX 22 24 (10 OF 11) (11F?>FGA11)
8450 mA (0. 85w T3 | +vDD_COREA 1 +VDD_COREB_1| M 15350 mA (0. 85V) AP21 | a\D 1 @D _68| AD7 AR4 | o\p_135 ap_200| E33
AB22 | 1vDD_COREA_2 +VDD_COREB_2| M2 MB7 | N2 aND_69| B2 AULS | oD 136 GND_201| MBS
4300 mA AB20 | ,vpp_coREA 3 +vDD_ooRes 3| P4 ANPL | \p 3 ap_7o| DIR A% |awp 137 oo 202[ A2
R13 | ,vDD COREA 4 +VDD_COREB_4| N12 AUB7 | oD 4 onp_71| E12 AD3S | oND_138 GND_203| AK2
R7 | +vDD_COREA_5 +vDD_coreB_s| W AR7 | ap 5 enp_72| GL2 A18 | o 130 @D 204 A
T6 | +vDD_COREA_6 +vDD_coREB_6|_NL4 D18 | e\p 6 anp_73| A2 AL18 | e\p_140 @aNp_20s| P37
T13 | +vDD_COREA 7 +vDD_coreB_7| V20 Bl | anp_7 aND_74[ AL12 APA | oD 141 a\D_206| S
Ri1 | 1vDD COREA 8 +vDD_coreB_g| N0 ADS | aND 8 a\p_75[ AVB AAS | D 142 aD_207| 937
ABL7 | ,vDD_COREA_9 +vDD_cores_9| P3 P2 ] aw o anp_76| ADB7 8 | oo 143 aND_208| Y35
R10 | +vDD_COREA 10 +vDD_CorEB_10| P1 ATL | D 10 aND_77| AG32 B9 | oD 144 a\D_209| &7
AB18 | ,yDD COREA 11 +vDD_CoReB_11| N1 ANBO | onp 11 ap_7s| HL2 AB | o\p 145 G\D_210| AA35
T1 | +vDD_COREA 12 +VDD_COREB_12| N6 Sl | e 12 aND_79| AR3S A4 | e\ 146 oo 211 AYL8
T2 | +vDD_COREA_13 +VDD_COREB_13| P8 AT3 | aND 13 anp_so| MO H24 | anp_147 G\D _212| AR6
AB21 | ,yDD COREA 14 +VDD_COREB_14| N2 AR4 | o 14 an_s1| 2 830 | oup 148 aD 213 AV36
R4 | +vDD_COREA_15 +VDD_COoREB_15| N9 AMB3 | a\D 15 ap_s2| V10 AR2L | oD 149 G\D_214| B33
AB19 | ,\pb_COREA_16 +VDD_COREB_16| N8 AR7 | enp_16 e 83| VB $4 | ao_150  awp_215[ AI27
P13 | +vDD COREA 17 +vDD_coreB_17| MLO AI24 | o\p 17 GND_g4| AL30 AUB0 | \p 151 e 216 D
R2 | 1vDD_COREA_18 +vDD_coReB_18] N3 AH18 | o\p 18 a\D 85| &7 AS | oo 152 ap_217[ A5
T8 | +vDD_COREA 19 +vDD_coreB_19] N A8 | oD _19 anp_ge| V29 N8 | enp 153 ap_218| AST
R8 | +vDD_COREA 20 +vDD_CoREB_20| M ANL8 | enp 20 aND_g7| APLS 824 | enp 154 G\D_219| AD8
T4 | +vDD COREA 21 +VDD_COREB_21| M B6 | anp 21 aND_ss| AN2 K15 | anp_155 GND_220| AY2
R5 | +vDD_COREA 22 +vDD_coreB_22| P2 B2 | o 22 aD_go| AJ12 M9 | o\ 156 a\D _221| AP9
T7 | +vDD_COREA 23 +VDD_COREB_23| M8 AJ21 | eNp_23 a\D_oo| ARLS AR7 | anp_157 aND_222| ADBL
T5 | +vDD_COREA 24 +VDD_COREB_24| M1 AK3S | oND 24 GND_o1| N20 E18 | o\p_158 GND_223| V37
T9 | +vDD_COREA_25 —  +vDD_coreB_25| V19 H15 | anp 25 anp_o2| D2t A4 | o\p 159 G\D_224| AA37
Y22 | +vDD_COREA_26 —  +voD_coreB_26| N7 D33 | a\p_26 awp o3| B21 AK31 | a\p_160 GN\D_225| AG37
V22 | ,vDD COREA 27 (x *+oD_CoREB 27 N16 H18 | anp 27 a\D_o4| 21 R11 | oo 161 a\D 226 AL1S
VB2 | ,vDD_COREA_28 +vDD_CoreB_28| P5 MB2 | a\p_28 ap_os| H21 ARL | o\ 162 G\D_227| ARL8
NOTE: VDD _COREXx_SENSE si gnal s shoul d NOT Y22 | +vDD_COREA_29 +VDD_COREB_29| o B2 | anp_20 A oD 96 ARpT B4 | anp_163 ) a\D_228 Lif
be used for renote sensing unless AA22 | DD COREA_30 +vDD_coreB_30| N3 E6 | anp_30 anp_o7| AR AL21 | o\p_164 a\D_229| K14
COREA/ COREB are powered by separate P12 | svop corEA 31 [ +vDD_cores 31| NIS [5 | avp a1 6 aND_og| AP27 MLl | &b 165 6 @D _230| P2
regul ators. P10 | +vDD_COREA 32 +vDD_CoRrEB_32| P9 K18 | anp_32 G\ND_99| AMLS MB4 | aND_166 a\D_231| K27
I nstead connect regul ator sense point P11 | .vDD_COREA 33 +VDD_COREB_33| Y17 A4 | enp 33 G\D_100| AA31 B27 | aNp_167 a\D_232| AL
as close to COREB FET as possible. +VDD_COREB_34| V18 ADLO | aND 34 G\D_101| AV Y28 | anp_168 anD_233| ABRS
P N ENSEP 110 | 4yop sEnsE +VDD_COREB_35 m;‘ F|\3/g G\D_35 G\D_102 ﬁ;‘;“ ;3 G\D_169 G\D_234 ("’;g
TP MOP VDDOOREA SENSEN R P EORCCEAE pp +VDD_COREB._ 36| 15 L2 a0 36 GND_103L K2 27 @ 170 aNp_235 532
- = +VDD_COREB_37 GN\D_37 GN\D_104 G\D_171 GN\D_236
s =PP1V0O5_S0_MCP_PE_DVDDO +VDD_COREB_38| Y20 AR | oo 38 ap_105| E30 135 |awo 172 anp_237[ RO
200 mA (DVDDO & DVDD1) AF7 | .1 o PE_DVDDO_1 +VDD_COREB_39| Y17 A2 | anp_39 ap_106[ AK7 AK34 | a\p_173 ap_238| 31
(PEO[ 3: 0]) AFZ +VI O_PE_DVDDO_2 +VDD_COREB_40 :;8 Nillng GND_40 GND_107 ¥1 A?ég GND_174 GND_239 LKJ:
kay to i i £0[ 3: 0 AB9 | 4vi 0_PE_DVDDO_3 +VDD_COREB_41 GND_41 G\D_108 G\D_175 G\D_240
Y 1 ReLLs P VLB ol t—ero +VI O_PE_DVDDO_4 +VDD_COREB_42| P8 AR | p 42 GND_109| AVL2 AB3 | oo 176 @D 241 Y21
s =PP1VO5_SO_MCP _PE DVDDl H8 | anp 43 G\D_110| AP6 J34 | anp 177 a\D_242| V31
200 mA (DVDDO & DVDD1) AES | 1v1 0 PE_DVDDL_1 VDD COREB. SENSE] UL0 TP MCP VDDCOREB SENSEP AHL2 | p 44 o 111 B3 AHB0 | \p_ 178 G\D_243| Y18
(PEO[ 5: 4], PE1[1:0]) AET | +vi O_PE_DVDDL_2 - - T10 TP MCP_VDDCOREB SENSEN AML2 | eNp 45 G\D_112| A36 P4 ] e 179 a\D_244| VeI
AEB | +vi O_PE_DVDD1_3 GND_COREB_SENSE A1 | eNp 46 ap_113| F35 AR7 | a\p_180 G\D_245| Y19
. =PP1V05_S0_MCP_PE_AVDDO PP1V05_S0_MCP_SATA AVDD ., VB2 | anp_ a7 ao_114] L2 AU | onp 181 aND_246| VU8
500 mA (AVDDO & AVDD1) AQ13 | 1\ o PE_AVDDO_1 +VI O_SATA_AVDD_1| AEL 300 mMA ARB3 | aND 48 aD_115| D85 AGLO | aNp_182 G\D_247| Y20
(PEO[ 3:0]) A(B:li +VI O_PE_AVDDO_2 +VI O_SATA_AVDD_2 ﬁz AAE; GND_49 G\ND_116 2;53 E|ZE€7’ GND_183 GND_248 gli
kay to i i £0[ 3: 0 ACL2 | 41\i 0 PE_AVDDO_3 +VI O_SATA_AVDD_3 G\D_50 a\ND_117 G\D_184 G\D_249
Y10 ORelLUs" o VB-PR TErheicnl $—pis +VI O_PE_AVDDO_4 +VI O_SATA_AVDD_4| AE4 A®B4 | op 51 a\p_118| AHL5 21 | anp_185 GND_250| AA28
ADL3 | 1\ 0 PE_AVDDO_5 +VI O_SATA_AVDD_5| AES AK37 | aND 52 G 119 B21 A8 | o\p_186 a\D_251| AA29
AB13 | 1\vi 0 PE_AVDDO_6 =PP1V05_SO0_MCP_SATA DVDD , {24 | oo 53 ap_120[ AV3 H18 | o\p_187 ap_252| N7
. =PP1V05_S0_MCP_PE_AVDD1 T - +VI O_SATA_DvDD_1| AF1 100 mA K21 | enp_s54 G\D_121| AT38 815 | onp_188 D 253 ADR8
Y12 | 4\ 0 PE_AVDDL 1 +VI O_SATA_DvDD_2| AF2 J8 | aND 55 a\D 122/ B38 AM | aND 189 G\D_254] AD29
(PEO[ 5: 4], PE1[1:0]) Y13 | v 0 PE_AVDDL_2 +VI O_SATA_DvDD_3| AF3 A | o s6 anD_123[ %P1 AJ15 | anp_190 GND_255[ A
AALS | 41 O_PE_AVDDL_3 +VI O_SATA_DVDD_4| AF4 ANS | aND_57 GND_124[ AD4 L18 | anp_191 aND_256[ VL9
W2 | 1vi 0 PE_AVDDL_4 +VI O_SATA_DvDD_s| AFS M2 | oo s8 a\D_125| A37 A lao 192 oo 257] V20
W3 | +vi 0_PE_AVDDL_5 +VI O_SATA_DVDD_6| AF6 ADS2 | eND_59 anD_126| APL8 G5 | anp 193 GND_258| AA26
- +V1 O_SATA_DVDD_7| AF9 A2 | anp 60 awo_127] A¥ A7 | a\p_194 G 259| ABRY
238 _PP3V3—SO—’VC'D—|_NUD AF10 D15 B24 AV37 AAL17
30 M %11 | s 5y oo 1 #V1Q_SATA_DVDD 8| AE10 e GND_61 ano_128, 529 % GND_195 aNp_260, 20T
T12 | 15 3y VDD 2 #V1 O_SATA_DVDD_o| AFLL e N e > & 196 a0 261 LD
U3 | 15 av Voo 9 +VI O_SATA_DVDD_10, GND_63 G\D_130 GND_197 G\D_262
- SV_FVDLL +VI O _SATA DvDD_11| AE12 A2 | D 64 aND_131| AAT Y19 | anp 108 G\D_263| AA20
s =PP3V3_S0_MCP +VI O_SATA DVDD_12| AEL3 ARL2 | oND 65 G\D_132| AD34 H27 | anp_199 GND_264] W21
250 mMA LR Y 3v_1 =PPOV9_ENET_MCP_RMGT e ANB5 | oD 66 GND_133| AK4
U2 |3 3v 2 +vm7m7m71£ 140 mA ANS7_| anp 67 anp_134| R37 = =
FS | 4+3.3v 3 +VDD_DUAL_RMGT_2| L13
E29 | 43.3v 4 =PP3V3_ENET_MCP_ RMGT 891623 = =
E5 [ 4+3.3v. 5 +3. 3V_DUAL_RwvGT_1| AL3 300 mA
s =PPOVO_S5_NCP_VDD_AUXC +3.3v_puaL Rvor 2 B3 |
150 mA [ 111 | oo puaL_Auxc 1 220 =PP3V3_S5_MCP o=
ML7 | VDb DUAL AUXG 2 +3. 3V_DUAL_USB_1 e 200 nmA 240 mA
V) +VDD:DUAL:Auxc:3 +3. 3V_DUAL_USB_2
21087 PP3V3_G3_RTC +3.3V_DUAL_1| F8 40 mMA
?? uA (&) AL6 | 13, 3v_VBAT +3.3v_puAL_2| E8
5 mA (S0)

K6/ K69 EDP currents used.

SYNC MASTER=T27 M.B

SYNC DATE=02/16/ 2010

" MCP Power

d} Appl e I nc.
®

& Ground

"77C. 0.0

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED
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C2300 hel ps reduce input rail
droop during Q300 turn-on.

o« =PP1V5R1V35_S0_MCPDDREET PHACE NEAREQRS00.9:2 mm

CR&'%%A(I)_ @300
1
1002%!;:: L SRITICAL Par t STMFS4854N
CETE'EE?% B STl\ggé(lJ85NST1G Type N- Channel
l_D@DFN Rds(on) 10 nOChm @. 2V
= [ o Loading | 4.3 A (EDP)
2 o =PP5V_S3 MCPDDRFET 13 N2 NC
4
§ KELVIN 6 MCPDDRFET KELVI N oo o
a 1 C2305 é “
N p— 9'%1UF 1[{2]3 |5
w305 | T &, ERRY
SLGAPO31 o nNe MCPDDRFET_SENSE
o 1 m—MCP_VEM VDD_EN 2 |en TOFN 05 oD
ORI TI caL G———MCPVEN GATE PP1VER1V35 SW NCP
MCPVEM CNEG 3 lones 6 (G driven to VCO — “g m
WRREASRSE=TRUE (OR 1. 35V)
'R2305 pone2 TP MCPVEM DONE — =PP1VBRIV35_SW NP _NEM ., -
560K an B - 4250 mA
iow T ° NV Requi r ement
qui rements:
2402 - Mn Ranp-Up Tinme: 20 uS (10%to 90%
<R1> - Max Ranp-Up Tinme: 65 uS (ENABLE to 90%
= = - FET Ron <= 3.8 nthns
Approx. Ranp Tine (EN to 1.35V, uS): 7.91 + 0.0678 * R1(Kohns) NOTE: nVidi a reconmends | nfi neon BSCO30NO3MS for Q2300.
Gated Rail Savings: 120mwW
CKE nust be held |low to keep nenory in self-refresh.
Cl anps enabl e before MCP89 MEMVDD rail switched off.
CRI Tl CAL Cl anps rel ease after MCP89 MEMWDD is up and CKEs are driven by MCP89.
21 s =PP5V_S3_MCPDDRFET Q2355 Cl anps al so discharge VIT rail via termination resistor on each CKE signal

NTUDS170NZXXG | @355/ Q@356 chosen for | ow out put capacitance.
R2350*
10K 3 MEM A CKE<0> gz

1/ 12%

M- LF
402,

MEMVTT_EN L (<]

SSMBRISY | o | e

SOD- VESM HF

;0

1%

6 NEM A CKE<1>

B 15 26 70

ol T3 7o

1%

~

G

2 \ S
1

CRI TI CAL

356

NTUD3170NZXXG
SOT- 963

10 (TR VCP_VEM V EN

NO STUBS on CKE si gnal s!

3 NMEM B CKE<O>

CBD) 15 27 70

30
1%

q

6 NEM B CKE<1>

B 15 27 70

1%

{

on DI M

SYNC MASTER=K6_M.B

SYNC DATE=02/16/ 2010 A

=

MCP89 Menory Rai l

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE LNECRVATL ON CONTAI NED HEREIN 1S THE

RI ETARY PROPERTY OF APPI

THE POSESSOR AGREES TO THE FOLLOW

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED

Gati ng
TG OVEET |
IH!351—8561 D
C.0.0
EW%ER, 1 NC.
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=PPVCORE _SO_MCPGFXFET

=PP5V_S0_MCPFSBFET

C2400 hel ps reduce input rail
droop during Q400 turn-on.
PLACE_NEAR=C2400. 1: 1 mm

XVi2400

1
2

@
)
~

1 52 MCPCORESO_VSEN P Qo s 7
CRI TI CAL

C2400 pLACE NEAR=QR400. 5: 2 nm
0O%OUF
‘%\éfi(“ XV\?;}Ol
1 582 MCPCORESO_VSEN N oo s 7

PLACE_NEAR=C2400. 2: 1 mm

gﬂmm—\

- Q400
Part Si 4838BDY
CRITI CAL Type N- Channel

gzﬁsggBDY Rds(on) 3.2 nOhm @. 5V
so-8 Loadi ng | 15.35 A (EDP)

PIU}

P\/

Ranmp Tine (EN to 1V,

a 1. C2405
Vi e 98.%1UF
U2405 , LoV
SLG5AP033 T 65
E_PWR_EN 2 |en TOFN ds
Q7 MCPGEX_GATE
CRI TI CAL "
MCPGEX_CNFG 3 |onec 6 (G driven to VCO
DONE|_8 TP_MCPGFX_ DONE
an B
&b~
[ 1]

uS): 43.9 + 0.6943 * CL(pF)

M RS B
PR N

— =PPVCORE SW MCP_GFX 4 2

NV Requi renents:

- Mn Ranp-Up Tinme: 100 uS (10%to 90%

- Max Ranp-Up Tinme: 1500 uS (ENABLE to 90%
- FET Ron <= 2.5 nChns

NOTE: nVidi a recommends | nfi neon BSCO20NO3MS for Q400.

Gated Rail Savings: 860mwW

SYNC MASTER=T27 M.B SYNC DATE=12/15/200 A

'MCP89 GEX Core Rail Gating

TrTTETOTE .
d} Appl e I nc. 051- 8561 | D
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Non- GEX Cor e Power L2560 MCP 1. 05V PCl e Anal og Power
VCP s _=PP1V0O5_S0_MCP_AVDD UF 30- OHM 5A PP1VO5_SO MCP_PE_AVDD
20 s _=PPVCORE SO_MCP 800 mA 1YY YLz o o N TH=0. 2 500 mMA
8450 mA (0. 85V) A 0603 NEER V65D
C2560 1 1C2561 |1 C2562 |[:C2563 |1 C2564 |:C2565 |:r(C2566
C2500 1 1C2501 |+ C2502 [+ C2503 |+ C2504 ([:C2505 |[1C2506 |[:C2507 |+C2508 100E 4, JUF —1UF —1UF 9,10k — 0, 1UF 9., 1UF
ToUF L L4 7UF~ —L 1UF —-0.220F -0 1UF -0 1UF -0 1UF 0. 1UF 0. 1UF 623 7 S a0 S 180 S 180 R T, i8¢ S 180
20% —1— —T1— 20% -1 10% -1 20% -1 20% -1 20% -1 20% 20% 20% X5R X5R X5R X5R CERM CERM CERM
6. gV av 18v 6.3V 18v 18v 18v 18v 18v 03-1 402 402-1 402-1 402 402
X5R 2 2 X5R 2 X5R 2 X5R 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM
603-1 402 402-1 402 402 402 402 402 402 J_ .
L L2567 MCP 1. 05V SATA Anal og Power
D MCP Menory  Power M 5 PP1V05_SO _MCP SATA_AVDD .,
2 20 15 _=PP1V5RI1V35_SW MCP_MVEM C
4300 mA (1.5V) . . AT 2 300 mA
1 C2569
C25101: 1C2511 LC2512 1C2513 |1 C2514 |[1C2515 ([*1C2516 LC2517 1C2518 JiC2519 = 9, 1UF
470F — L g 1UF 0 1UF L g 1Ur L0 1UF L0 1UF L0 1UF 0. 1UF L0 1UF 0. 1UF 23
2% = —T~ 8% 20% 1= 9% - %9% 1= 9% - 9% 20% - 39% 20% CERM
402 402 402 402 402 402 402 402 402 402
= MCP 1. 05V CPU FSB/ MEM PLL Power
MCP CPU FSB (VTT) Power MCP SO FSB (VTT) Power . =PP1V05_S0_MCP PLL_UF PP1VO5_SO_NCP_PLL_FSBMEM .
20 _=PP1V0O5_SW MCP_FSB 014 s =PP1V05_S0_MCP_FSB 555 mA N 0. 2 70 mA
2000 mMA . 200 mA AEESTHSY et
c2 1 1C2571 |1 C2572 [+ C2573
C25201 1C2521 LC2522 12523 C2524 1 12525 4. 708 — — 9 i —0 luF —Q 1F
T0UF - L 4. 7UF TUF TUF 4. 7UF TUF 207 R2570 |z R T, i8¢ 5 107
2T T, i v v 2% v PLACE_NEAR=R2570. 1: 50 ni | 35 o5 o5 o5
X5R 2 2 X5R 2 ¥5R 2 X5R X5R 2 2 X5R 0. 33 0 o
603-1 402 402-1 402-1 402 402-1 D MIP PLL FSB 1 2
_ K] N 1/;\r’,1;:'/é’w .
= = M ormea 0402 N MCP 1.05V PCl e/ SATA PLL Power
MCP 0. 9V AUX Core Power MCP 0. 9V MAC/ SMJ Power 220-LCHI\Z§. 2A PP1VO5 SO MCP PLL PEXSATA
1
208 =PPOV9_S5_MCP_VDD_ AUXC 20 s _=PPOVO_ENET_MCP_RMGT 1 12 4 N@(‘\%ETH: ) 325 mA
150 mA ] 140 mA 0603 AGEETL. SV
C25751 1C2576 |1 C2577 |1 C2578 |1 C2579
C 62526 | C2527 C2528: | C2529 4708 oAU G duR QLU = IUF
—— 20% 20% - T4 295" xaR 2 2 &b 2 &2 2 2w 2 2k
2 éEXM 2 ééXM Xg\F/l 2 2 ééXM 402 402 402 402 402
402 402 402 402
o L o I, TRs0 MCP 1. 05V Core/ M sc PLL Power
MCP 1.05V PCIE Digital Power MCP 1. 05V SATA Digital Power 220- OHMF 2. 2A PP1VO5 SO NMCP PLL CORE
. _=PP1V05_S0_MCP_PE_DVDD 2o _=PP1V05_S0_MCP_SATA_DVDD 1YY Y L2, . NEGK_W DIFEO. 2 160 mA
200 mA 100 mA 0603 AGE=T. OS5V
C2580 1 1C2581 (1 C2582 |1 C2583 |1 C2584
C2530 C2531 [+ C2532 |1 C2533 [:1C2534 |:1C2535 C2536 * 1 C2537 4. 708 — §, 1UF 0., 1uF 9,10k —Q,1UF
2.2 L 2 2UF L2 2UF L0 1uF -0 1uF 4.7 0. 1uF a5 5 1Y S 1Y S 10V S 18V
20% -1 20% -1 20% -1 20% 20% 20% 20% X5R CERM CERM CERM CERI
6. gV 6.3V 6.3V 18v 10V 4V 18v 402 402 402 402 402
CERM 2 CERM 2 CERM 2 CERM 2 CERM X5R 2 2 CERM
402- LF 402- LF 402- LF 402 402 402 402 » »
= = » +_=PP3V3_ S0, OPA330
MCP 1.05V Menory DLL Power MCP 3.3V/ 1.5V HDA Power MCP 3.3V PCle/ SATA 1/ 0 PLL Power —HTOE—SENSEYES
155 _=PP1VO5_S0_MCP_MPCLK DLL 105 _=PP3V3R1V5_S0_MCP_HDA 205 _=PP3V3_S0_MCP_HVDD — HTOL_SENSE: YES
550 mMA 70 m 30 m 2 297
C2540: AR, HTOL_SENSE: YES
4. 708 — C2548 1 1 C2549 C2541 1 C2542 1% NIZ8152P
s 4. 7UF 0. 1uF 4. 7UF 0. 1uF ey 592
55 oy %y Ty %y ok &
B & 2 2 T & 2 2 T BRDG 3 CRI THEAL SENSE: YES
= MCPHVDD: P3V3 _ I TT CAL CRI T CAL ) .
—PP3V3 SO MCP PLL UF Re593 oL e oS0 PASS0 ¢ pTGL_SENSE: YES U2594  PLACEMENT NOTEs:
MCP 3.3V /0 Power = = ‘260 ™ SR A2 596 HTOL_SENSE: YES Sheas0 Hlace ey SV
s _=PP3V3_SO_MCP NCPHVDD: P2VS HVDD|P2VE i 1 RE2S0 s SENSE: YES
250 mA R25921 1 C2593 Yoz _,_—1/\/\/\/2 SMC P_FOLL N 23
10K 1L CRI TI CAL = hew g R NB M SC | SENSE o 95
C2543 1 1C2544 [+ C2545 (1 C2546 |1 C2547 13% 2 10 OM T TABLE | [Re594 NCPHVDD: P2V5 ) AL 2N v .
: NSE: YES
4T o T StUP = hetuP =B duF o G duF Wabs o U2592 e |1 C2592 HIOL _SENSE: YES - /€598
&3 2 2 & 2 & 2 & 2 & = M C5365- 2. 5V mow s L TUF C259. 200 2UF
603 402 402 402 402 1l SC70 Lo i T, 8% 0. 1UF L 62V
'\ . it . CRLTI CAL - 2 38
L MCP_PLL LDO _EN EN a0 NC[ZLDO ADJ 1 402 L2590 SMC N FOLLOW GND_SMC_AVSS . 26 5 40
MCP 3.3V AUX/ USB Power 2 LDOARI i = FERR- 240- OHivt 200MA MCP 3.3V PLL Power
= 10K 1 2 PP3V3 SO MCP_PLL_HVDD ,,
s _=PP3V3_S5_MCP MCP 2. 0V- 3.3V RTC Power 50 SMVC P24 MN_LLNE WDTHED. 4 WV 0402 K BTHES- 2 M50 mA
240 mMA = Mo 3 VOLTAGE=3. 3V C2590 1 1 NeEKS VY
201087 PP3V3_G3_RTC 402 HTOL SEN%Z YES 4 7UF C259
C2550 ¢ 1 C2551 ? uA (&) 59 . 62%;|— > 0, 1UF
27uF - L g°1uF 5 mA (S0) C2552 1 = 100K = L
&3 % 47T e o
6.3V 2 2 v, 29% CRITI CAL o
503 565 & 2 L2595 1 MCP 3.3V DP & USB PLL Power 1
220- OHM 2. 2A - PP3V3 SO MCP PLL_DP_USB -
— 2 N
= - 0603 RE?:%%\?T'—: -2 W 210 m
MCP 3.3V MAC/ SMU Power
CRI Tl CAL C25951 1C2596 |1 C2597
A 21500 =PP3V3_ENET MCP_RMGT MCP 3.3V MAC PLL Power | 2555 e Lo iUF LT duF
300 MA . _=PP3V3_ENET_MCP_PLL_NAC FERR- 240- OHM 200VA PP3V3 ENET_MCP_PLL _MAC .. 230 2 2 0% 2 20 SYNC MASTER=( T27 M_B SYNC DATE=(11/ 16/ 2009
20 mA 1 LYY Y L - - 20 A PLACE_NEAR=R2595. 1: 50 ni | O55%' R2595 M M I\ga 3 .
5531 |1 2554 RES Y SO M P P UsE 10,23, MCP St andard Decoupl i ng
47uF 0. TuF C2555 1 1 C2556 2 - A DRRRTNC, NOEER
20% 8% 1 =0 : /16 1- 1
] T A i (3, Aerle tne.  fmo S0
iy 2 2 Cely 5] C. 0.0
603 402 PART NUMBER | QrTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON o PP BTy PRoPErTY o
= 35352987 1 | C. TPS71725, LDO REG 2. 5V, 150MA, SC70 U2592 CRI TI CAL LDO: FI XED THE | NEQGRMATI ON_CONTAI NED HEREI N | S THE
= e POBLOSOR AGRERS TO THE FaLLow NG~ N
DO NOT SYNC FROM T27. DECOUPLI NG CAP VALUES CHANGED. iizzzgj i Sakuis Tp:;z;i]‘:s:xitfo' s iizi g: I: it Hro:__D(s)Eﬁ:l]z o) 11 NoT 70 REPRCDUGE O Goev 1T DNE 25 OF 109
, 0402, 0, 5% _ :
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MCP GFX Cor e Power
22 20 _=PPVCORE _SW MCP_GFX
15350 mA (0. 85V)
C2600:| |:C2601 |:C2602 | C2603 |:C2604 |C2605 |C2606 |*C2607 |C2608 | C2600 |:C2610 |*C2611 Ji02612 MOP 3. 3V RGBDAC Power
10UF — L4 7UF 41 —— 1UF —4—0.22UF ——0.22UF ——0. 1UF —— 0. 1UF —— 0. 1UF —— 0. 1UF —/— 0. 1UF —4— 0. 1UF 0. 1UF — PP3V3 SO MCP DAC -
20% —1— —T1— 20% -1 10% -1 10% —T— 20% —T— 20% - 20% —T— 20% —T— 20% —T— 20% —T— 20% —— 20% 20% —
6. SV 2 2 av 2 lSV 2 lSV 2 6.3V 2 6.3V 2 lSV 2 lSV 2 lSV 2 lSV 2 lSV 2 lSV —F lSV 140 fm
X5R X5R X5R X5R X5R X5R CERM CERM CERM CERM CERM CERM CERM
603-1 402 402-1 402-1 402 402 402 402 402 402 402 402 402
L %/%EW If RGBDAC is used, requires ferrite (155S0382)
2| plus 1x 4.7uF 0603 & 1x 0.1uF 0402 cap D
1L If RGBDAC is not used, tie to GN\D.
MCP 3.3V/ 1.8V I FP Interface Power MCP 1.05V | FP PLL Power
78 =PP3V3R1V8_ SO0_MCP_| FP_VDD 75 _=PP1VO5_SO0_MCP_PLL_I| FP
180 nA (1.8V LVDS) 60 mA
C26201| [1C2621 C26301 [1C2631
4. 7TuF % 1uF 4. 7Tuk % 1uF
20% 95 20% 95
85: - > %% 205 S 8%
By SEEM %85 o
1 1 -

MCP 1. 05V Di spl ayPort Power

78 =PP1V0O5_S0_MCP_DPO_VDD
160 mMA
C26401 1C2641
4. 72UF; — ggo/luF
%ggz 2 Qo

MCP_| FPAB_RSET
NO STUFF

MCP_| FPAB_VPROBE

7117

1 _MCP_TMDSO_RSET
1 _MCP_TMDSO_VPROBE o
NO STUF 1R2650 NO _STUF
Q C26551 1K
402 2
_—

SYNC MASTER=T27 M.B SYNC DATE=02/16/201
ort

™ 'MCP Gr aphi cs Su
051 8561

d} Appl e I nc.
S : C. 0.0
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RTC Cr yst al Pl at f or m Reset Connecti ons
R2810 2810 LPC Reset (Unbuffered)
w 1,91 2 RIC CLK32K_XTALOUT_R 12
S CRI Tl CAL !’A’ PLACE_NEAR=U1400. K7: 5 WR23%81
R281]f)]l\_/ll Mib 4 Y2810 %v 7 10 my—LPC_RESET L = K7 1 N 2 LPCPLUS_RESET L o -
% 18
D M:iég’ 22 985S 2811 b 1R23%8§ SMC_LRESET L o>
2 35
1 @on—RTC_CLK32K XTALI N T %ﬂjlzz PLACE_NEAR=U1400. K7: 5 MM M:%}é’
1 ho
o
MCP 25\WHz Cryst al
RO815 y PCl E Reset (Unbuffered)
» > MCP_CLK25M XTALQUT . 1,\/2/\/2 MCP_CLK25M XTALOUT R . R2891
NO STUFF
R2816' M;{g}é’ CRI TI CAL{ o DG ERESET L 1A9\ 2 PCA9557D RESET L o
1 Y2815 Ciq - 16w
Miibgvz Sl&%f zoxgoé)lvMH < R2§93 hob™
1 2 BKLT PLT RST_L o
v o MCP_CLK25M XTALI N T >—’vy\/51g es)
R Rego4
1 2 AP RESET L w
gy =
46%'\4\/
C
R2825
210 > LPC_CLK33M SMC R PLACE NEAR=UL400.15:5 W , 33 LPC CLK33M SMC o -
15_1%‘,4" R2826
402 LARA,2__LPC CLK33M LPCPLUS o 1=
PLACE_NEAR=U1400. L5:5 MV 151/gw
hob™
R2829
1o oy PM_CLK32K_SUSCLK_R 1,\5\3\/2 PM CLK32K_SUSCLK g s +=
PLACE_NEAR=U1400. H11: 5 MM 51/g¥v
hos
B
. =PP3V3_S5_MCPPWRGD . H
System Reset Circuit
1 w PM SYSRST_L
3850 = -
A c;"’z R2896 R2899 10K pull-up to 3.3V SO inside MOP
0 XDP DBRESET L 1.0, 2 , 33 PM SYSRST DEBOUNCE L SYNC_VASTER=( 127 _NMLB) SYNC_DATE=( 10707/ 2000)
= 118w ov SB M SC
VR_PWRGOOD _DELAY . 22820 o Wbt R2897 suacateneay e |
- D B Vil 2 ; 051- 8561 | D
4 MCP PS PWRGD yom io 18w Appl e I nc.
o s m—ALL_SYS_PWRGD 2ln ) 255 485 ° = 0.0
s SILK_PART=SYS RST NOTI CE OF PROPRI ETARY PROPERTY: [
PLACEMENT_NOTE=P| ace R2897 on BOTTOM = :
= THE | NFORMATI ON CONTAI NED HEREI N | S THE
4 T POSLAER AGREES 10 THE FoLLom N T MO [m—
= | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 28 OF 109
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Page Not es

Power aliases required by this page:
- =PPLVDDR_S3_MEM A

- =PPDDRVTT_SO_MEM A

- =PPSPD_SO_MEM A (2.5 - 3.3V)

Signal aliases required by this page:
- =1 2C_SCODI MVA_SCL
- =1 2C_SCODI MVA_SDA

BOM options provided by this page:
( NONE)
D] | NotE: " 33100 is oM Tted on this page.

Proper APN(s) required el sewhere.

=PPDDRVTT_S0_MEM A

=PPLVDDR _S3_NMEM A

DDR3 Pl ane Stitching Caps (Space evenly across plane split)

[

PO<STI

caggo:| c299
209 —— 2
egggz 6c

_i| |_“_

2C2912

i

C2913 |2 C2914 2 C2915

LT TS

2C2920 |2C2921
AUF

ljgggulpﬁ iggg&a i

:1 gggwu: —:j g.VIUF -

"Fact ory"”

.o _PPVREF S3_NMEM VREFDQ A
70 21 1 M A E<0> 74 M A E<1> 15 21 7
0 2115 ry—VE CKE<0 O CRED T Rl TI CAL('Kth e IVE| CKI W] 0
_8 NC J%JO Alsg 78 MEM A A<15> . C2930 1
70 15— MEM A_BA<2> 0B  ERLTHE AldG :g VEM A_A<14> @m 1570 2.2k =
o VDD mg VDo %EB&-A 2
7 15 > MEM A_A<12> O AL2/ BC* ,; & A1 | 84 MEM A A<11> amis o 40
o 1 [y _MVEM A_A<9> ™ w1 ] %8 MEM A_A<7> am
o) VDD VDDC
0 15 > MEM A_A<8> 548 d A6G] 90 NEM A_A<6> o -
70 15 Iy VEM A_A<5> O?,SDD £ V/;;:g 2421 MEM A _A<4> qamy s o
o o MEM A_A<3> e 37 molom MVEM A A<2> e
0 15 rmy—VEM A_A<1> oAl = Ao 98 MEM A_A<O> am s o
VDD VDD 100
70 15 T MEM A_CLK_P<0> goxo g Oﬂg 102 MEM A CLK P<1> am s o
C 70 15 (D MEM A CLK N<O> o CKO* ! CKL* o 104 MEM A CLK N<1> am s ©
VoD~ |_106
o 15 oy MEM A_A<10> 2 v ae % b1 | 108 VEM A_BA<1> am
70 15 D MEM A BA<0> o BAO RAS* 110 MEM A RAS L s o
o VoD VDD | 112
70 15 T MEM A VEE L o VE S0* & 114 MEM A _CS L<0> g s
70 15 [TH) MEM A CAS L o CAS* QoTO, 116 NMEM A _ODT<0> amy s o
o VoD VDD | 118
70 15 [T NVEM A A<13> o Al3 T 120 MEM A _ODT<1> ams o
015 Cy—MEM A CS L<1> o St* N(:O__lgch
5 VoD vopg | 124 PPVREF_S3_IEM VREFCA A .,
| o TEST VREFCAQ, Eg o
Vss Vss
»ey—=MEM A_DO<32> S o2 bws o | 130 =MVEM A DO<36> ey C2936i 1C2935
woqa>_=MEM A_DO<33> 5 DQs3 o7 ] 122 =NEM A DO<37> &y 0= — %Q/UF
vss Vss 134 CE 2 2
ey =MEM A_DOS N<a> S oo ovig | 136 =MVEM A DMkd> - 0 L
~GD=NEM A D08 Pt o o oot | wema pocaes o
o V (¢} = = =
e =MEM A_DO<34> & D4 base gy | 142 =MEM A _DO<39> oo =
28 B> =MEM A DQ<35> o D?;S D\SSC 1?2 —VEM A e
o) A% 4C — DO 28
woqas=MEM A_DQ<40> & D40 pous g, | 148 =MEM A_DQ<45> @@ o
e =MEMLA_DO=al> OD?: D(;SSC 152 =MEM A DOS N<5>
o A% 5*0 — @25
2 D =MEM A DM<5> o DV6 DQS5 152 =MEM A _DOS_P<5> Ve 3
o Vss vss o] 15
B e =MEM A DQ<42> & Dot boteg | 198 =MEM A _DQ<46> oo
woqa>_=MEM A DQ<43> o D3 0i76,] 140 =MEM A_DQ<47> o
o Vss vssol L
e =MEM A DOQ<48> & D8 bs2g | 164 =MEM A DO<52> gy
wger> =MEM A DO<49> 5 DQ!8 o3| 168 =MEM A DO<53> ey a0
o Vss vssol L
ey =MEM A_DQS N<6> & DQs6* oV o110 =MEM A DM<6> am
= @>—=VEMA DCB P<6> 0 D% VS0 ﬂi MEM A DQ<54
o Vss DFB40 = > Ve 3
258> =MEM A_DQ<50> o DX®O DBS5 176 =MEM A_DQ<55> Ve X
ogmy—=MEM A_DQ<51> o DGB1 VSS o 172 VEM A 60
o Vss DQBO (. = DQ<60> Ve:im B
2 =MEM A DQ<56> DOS6 oop1g | 142 =MEM A _DO<61> w
O VEM A DO<57> ° O wda D
2B HDH—— OD@? VSSC _
o Vss DQs7* | 186 =MEM A _DOS N<7> @ =
2 D =MEM A DMK7> o bw DQS7 123 =MEM A DOS P<7> D
o) Vss VSSC
woqas=MEM A_DQ<58> & D3B8 bwp2o ] 192 =MEM A DO<62> gy
2B =MEM A _DQ<59> o DE9 DQB3 o 194 =MEM A_DQ<63> a>
vss vss 196
s =PPSPD _SO_MEM A NVEM A_SA<0> gSAO EVENT* & 198 MEM EVENT L ooy 0 27 3
[ | o VDDSPD SDAG 200 =l 2C_SODI MVA_SI o> >
MEM A SA<1> o SAL saLg | 202 =1 2C_SODI MVA_SCL_¢rm»
VIT VIT 204
C2940
A 2. 22% Foxconn: 516-0201
i Mol ex: 516- 0213

=MVEM A _DQ<0>

=MVEM A DQ<1>

=MVEM A _DIVO>

=MVEM A _DQ<2>

=MEM _A_DQ<3>

=MVEM A _DQ<8>

=MVEM A _DQ<9>

=MEM A _DOS _N<1>

=MEM A DOS P<1>

=MEM A _DQ<10>

=MEM A DQx<11>

=MEM_A_DQ<16>

=MEM A DQx17>

=MEM A _DOS N<2>

=MEM A DOS P<2>

=MEM A _DQ<18>

=MEM A _DQ<19>

=MEM A DQx<24>

=MEM A _DQ<25>

=MVEM A _DIM3>

=MEM A _DQ<26>

=MEM A DQ<27>

Foxconn: 516-0201

Mol ex: 516-0213

SYNC MASTER=T27 M.B

(top) slot
SVREFD——VS57_2
o Vss o] £ | SMEMA DO<A> o -
oD% CRITICAL '\Dggg e —MEMA DOS> =
Qs MT 1 =MEM A_DOS_N<O> "
O o
Py J2900 DQGUC 1 =MEM A DOS_P<0> oy =
VSS F- RT- THB VSS 14

O e

o b VR DB 16 =VEM A DQ<6> @ =
5 DB B ol 18 | =NEM A DO<7> oo =
o Vss 3 VsS |20

o b8 g DQL2¢ ; fl\/EM A DQ<12> S =
o ?g; §§ DQL3 0, S =MEM A _DQ<13> ao =
o) 5 VSSo

o D51 2 DML 28 =MEM A _DMk1> am =
o DbasL é RESET* | 30 MEM RESET L am s
o Vss o] vssC 32

o DQLo g DQL4 o3 =MEM A DQ<14> @
o bQil DQL5 2 =MEM A DQ<15> G =0
o Vss VSS o

o DQ16 D@0 | 40 =VEM A_DQ<20> a>
o baL7 D@1 | 42 =MEM A DQ<21> T =
o Vss vss o] 44

5 bas2* oo Zg =MEM A DM<2> am =
o Dbas2 VSS o

o Vss DQR2p | 30 =MEM A DQ<22> @
o D18 D@3 | 52 =MVEM A DQ<23> oo
o DALY vss o 54

o Vss plo-1- Pl I =MVEM A DQ<28> > =
o D4 D@9 2 =MVEM A DQ<29> o
o b5 VSS o

o Vss DQs3* | 62 =MEM A DS N<3> ey 20
o D\VB DQs3-| 64 =MVEM A_DQS_P<3> mm
o Vss vssq | 66

o D@6 DBOG-| & =MEM A _DQ<30> S =
o b7 DBl ; =MEM A DQ<31> oo
o Vss VSS o
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P Not
Power aliases required by this page:
- =PPLVDDR_S3_MEM B
- =PPDDRVTT_SO_MEM B
- =PPSPD_SO_MEM B (2.5 - 3.3V)
Signal aliases required by this page: - - -
- Z12C_ScDl MVB_SaL - DDR3 Pl ane Stitching Caps (Space evenly across plane split)
. _=PPLVDDR S3_MEM B
- =1 2C_SODI MVB_SDA R
BOM options provided by this page:
( NONE) C31001 C3101: 2C3110 (2C3111 ([2C3112 |2C3113 |2C3114 |2C3115 |2C3116 |2C3117 (2C3118 (2C3119 |2C3120 |2C3121 |[2C3122 |2C3123 D
D] | NOTE: 33100 is OM Tted on this page. 122';:: 12}2’; EEO}UF — QptUF — gg}up —— Qg VP = QptUF —— 0, 1UF _EEO}UF —— QfUF — EEO}UF = 9ppUF —— gg}up = Qg pUF = O tUF —— 0, 1UF
Proper APN(s) required el sewhere. >6< 2 X g;'l_ —!_1 }g\,, 1 g\,, 1 }g\,, 1 g\,, 1 }g\,, 1 g\,, 1 }g\,, 1 g\,, 1 }g\,, 1 g\,, 1 }g\,, 1 g\,, 1 }g\,, 1 g\,,
+ =PPDDRVTT_SO_MEM B = =
mn H n
Expansi on" (bottom sl ot
2 EF_S3_MEM VREFDQ B
MEM B CKE<O> 73 74 MEM B_CKE<1> FEVREE_S3_VEM VREEDQ 8 1 2
70 21 15 [T 2215 TRED o (:AL(,‘Ktlc 76 amys 2 o . ?VRSESFDQ—I;S(T 2 _NVEM B 4
o VDD VDo oV (> = D= CD *°
7 78 MEM B_A<15> 15 e C31301 1C3131 2 =MEM B _DQ<0> 5 6 =MEM B _DQ<5> 2
NoLlto e OMT - Alsg s 7o D> 0 D e T
0 1 > NVEM B_BA<2> 5[ oee J3100 Aag] 80 MEM B_A<14> % o 22— — YF sy =MEM B_DO<1> 7150 CR'J/: AL v s o
8l | 5 VDD F-RT-BGA3 VDDo| 82 %-E‘/)z 2 1Y 915 vss DQB0* o =MEM B DOS N<O> pry 20
104 MEM B_A<12> 83 | omzee S Atng| 8 MEM B _A<11> 1= 0 a0z (M o5 2 =MEM B_DMkO> [ oow J3100 oo | 1 =MEM B_DQS_P<0> o
o B2 MEM B A<oS 55 [0 no e TS NEM B_A<7> P e 513 ves FRI-BGA: \gs O] 1 —
m s (oo B°  vogl e oy =MEM B_DO<2> 5100 28 owal i | SMEM B DO<6> gy
701 MEM B _A<8> 89 [~ ag o 6o |90 MEM B_A<6> ams o = oy =MEM B_DQ<3> 17| o D7 |18 =MEM B_DQ<7> 20
™ “'g MEM B_A<S> oL gAf’ ' A“g 92 MEM B_A<d> am = 19 gvss gb vssg 20 >
93 [ 5 voo g Voo | 94 wocas=MEM B_DO<8> 21| oo 92 ozl 2 =MEM B DO<12> ey
015 MEM B A<3> 95 [~ a3 "o ] 96 MEM B A<2> 5o 2 =MEM B_DQ<9> 23 [ S oo D13 |24 =MVEM B_DQ<13> 2
o D MEM B A<1> o7 [0 m nog ] o8 NEM B_A<O> P — 250 ves vssg] 2 —
99 | 5 vop VDD 100 e =MEM B_DQOS N<1> 27 | 5 pes1* oMo | 28 =NVEM B_Divk1> am =
7 15— MEM B CLK P<0> 101 | 5 cxo oK1 | 102 MEM B CLK P<1>  micso gy =MEM B_DOS_P<1> 29 [ 5 oost RESET* o | 30 MEM RESET L am s
. MEM B_CLK_N<O> 103 | 3 cxor cK1x | 104 MEM B CLK_N<1> i 31 [ 2 vss vss o | 32
C > D 105 19 oo Voo 106 e o> =MEM B_DO<10> 53 [0 oo oaag] 3] | =MEM B DO<14> . C
70 15 MEM B_A<10> jo7 AL0/ AP BAL 108 MEM B_BA<1> 15 70 28, =MEM B _DQx<11> 35 DQLL DAL 3 =MEM B_DQx<15> 28
o e Y MEM B BA<0> 109 [0 oo Ras* o] 110 NEM B_RAS_L 3 & 370 vss vss o] 2 =
411 | 5 vop VDD | 112 gy =MEM B_DOQ<16> 39 | 5 DQie D@0 | 40 =MEM B_DQ<20> a>
7015 my—VEM B_VEE_L 113 | S wer sor o | 114 MEM B CS_L<0> am - wogay=MEM B_DO<17> 41| b7 1| 42 =MEM B DO<21>
70 1 MEM B_CAS L 115 CAS* oDTo 116 MEM B_ODT<0> 15 7 43 Vss Vss 44
B 17 [0 voo VoD g | 118 e ey =MEM B DGS N<2> T T85O s oveg] 24 | =MEM B DM2> o
7 15 rmy—MEM B_A<13> 119 | S a1z coT1g] 120 MEM B QDT<1> ams o > =MEM B_DOS_P<2> 47 | J pos2 vssg | 4%
0 C>MEM B CS L<1> 21| g NCo | 22ne 491 3 vss b2, | 50 =MEM B DO<22> ey
123 | 5 voo VoD Gy | 124 PPVREF_S3_MEM VREFCA B ,, w0y =MEM B_DO<18> 51| S oais b3 | 52 =MEM B DO<23>  Z=u
NC&E L o TEST VREFCAG | 126 . 2@y =MEM B _DQ<19> 53 | 5 DALY VsS o 54
127 | 5 vss Vss o| 128 55 1 5 vss [pez: IS =MEM B_DQ<28> a e
nqgry =MEM B_DO<32> 129 | 5 pes2 D®B6 G| 130 =MEM B_DQ<36> e g C31361! 1C3135 @y =MEM B DO<24> 57 | 5 oea D@9o | 5 =MEM B_DQ<29> & =
o =MVEM B_DQ<33> 131 | 5 pes DEB7 o132 =MVEM B DO<37> & 0.1 F; f— UF 0By =MEM B_DQ<25> 59 | 5 DQes vssg | 6 ——
133 [ vss vss G| 134 CE\/’2 > A 61 [ vss DQs3* o | 62 =MEM B DQS_N<3> oy
2 =MEM B_DQS_N<4> 135 |~ posar owag | 196 =NVEM B_DMk4> 2 0 -LF 2 =MVEM B_DM<3> 63 | - pve Das3g | 64 =MEM B_DOS_P<3> 2
25% =MEM B_DQS_P<4> 137 gDQS4 vssg 148 @ > 65 gvss vssg 66 =
139 [ J vss Qs | 140 =MVEM B_DQ<38> oo« w0¢my=NEM B_DO<26> 57 | 5 oces Q8o | © =MEM B DO<30>
. =MVEM B_DQ<34> 141 | J poga Do |_142 =MEM B DQ<39> 2 = 2 =MVEM B_DQ<27> 69 | - pp7 bB1G | 7 =MEM B_DQ<31> 2
B> —MEM B DO<355 25 T o122 <D La:img 1O O1— D
8B T o DQB5 VSSC v o VSS VSSC
5[5 vss potag | 196 =MVEM B_DQ<44> o=
@ =MEM B_DQ<40> 147 | 5 pcso b, | 148 =MEM B DQ<45> oo = - =
20 o> =MEM B_DQ<41> 199 1 oon e VEM B s Foxconn: 516s0706
Vvss DQS5* = DQS > 28 .
« m=MEM B_DIVES5> 153 O o Dagsg | 154 =NVEM B DOS P<5> o3 . Mol ex: 51650790
155 Vss Vss 156
B > =MEM B_DO<42> 157 [0 porz ootog | 138 =MEM B DO<46> (o - B
Cay=MEM B_DOQ<43> 159 [ 5 pous pot7¢ | 140 =MEM B_DQ<47> oo
161 Vss Vss 142
oy =MEM B_DO<48> 163 [0 pors g T =VEM B DO<52> oy,
w0 @y =MEM B_DO<49> 165 | ) pouo G365 166 =MEM B_DQ<53> o =
167 168
o) VSS VSSC
@y =MEM B_DOS_N<6> 169 [ 5 poser oMo | 110 =NVEM B_DMk6> am
s o> =MEM B_DOS_P<6> 171 [ ooss vssg | 112
173 o VSS D®AC 174 =VEM B DO<54> @25
ey =MEM B_DO<50> 175 [ 5 ooso DOss | 176 =MEM B DQ<55> &
oy =MEM B_DQ<51> 177 | 5 o1 vssg | 178
};i o Vss DQBO 1 g fNEM B_DQ<60> Ve:m %
. =PPSPD_SO_NEM B T asn :ﬁmg D&ngz 121 15 ooss os1o | 142 =MEM B DO<61> ooy -0
T n@>—= 0 D7 VsSo .
185 | 5 vss DQS7* | 186 =MEM B _DOS N<7> )
; =MVEM B_DMK7> 187 |~ pwr 7o ] 188 =MEM B_DQS_P<7> .
R3140 T 159 1S Ve fosbqmr D
?o"lsw e =MEM B DQ<58> 191 o D8 DQB20 192 =MEM B _DQ<62> a2
160 20> =MEM B_DO<59> 193 [ 5 ooso pos3o | 194 =MEM B_DQ<63> &
1 o5 [ 5 vss vss o] 196
NMEM B _SA<0> 197 o SA0 EVENT* & 198 NVEM EVENT_ L oo 0 2 3
199 | 5 vpDsPD SDAQ| 200 =1 2C_SODI MvB_SDA D
MEM B SA<1> 201 | sa saLo ] 202 =1 2C_SODI MVB_SCL s
203 VIT VIT 204
C31401 11R()3K141 205 | SSAGRIN - MG P NG|206
A 2. 22L§L§ — 3 5%, 307 15 mrc pin MIG PiN o248 Al
%Eﬁg 2 5/5.2&4" ;09 O MG PIN MIG PI NG 2;0 SYNC MASTER=T2/ _M.B SYNC _DATE=02/ 16/ 2010
402- 2 11 212 TTTTE
orMe st e o DDR3 SO- DI MM Connect or B
- L Foxconn: 516s0706 d} Appl e I nc. 051- 8561
Mbl ex: 516s0790 ® C.0.0
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Host Partition A O -> SODIMMA O Host Partition B O -> SODIMMB 0O
70 15CE MEM A DQS P<0> — =MEM A DQS P<0> D 70 15T NVEM B_DQS P<0> — =MEM B_DQS P<0> a7
0 15y MEM A_DCS_N<0> WREBASEETROE — —MVEM A_DOS_N<0> e o0 70 15y MEM B_DOS_N<0> _BASE= — =MEM B DOS N<O>
o1 NNEEMQ DM<8: TR =$MQ DM<8> — 0 1 > MEM B_DMKO> o e — =MEM B DVKO> = -
70 ls@m DO< VRRE_PBASE= = = DO<0> X o VEM B_DQ<0> — =MEM B DQ<0> -
o 15 MVEM A _DO<1> WARE BASESTRIE = _\MEM A DOSls o D EM B DO<1> WARE BASE=TRUE —— _ DO< <
<> VRRE BASESTROE = D 70 15 CEy MEM B 1> o
70 15 gy VEM A_DQ<2> — — =MEM A DQ<3> 2 MEM B_DQ<2> VRRE_BASESTRUE —  _\VEM B_DO<2>
0 1oqmy MEM A_DQ<3> WAKE BASESTROE —  —\VEM A_DQ<2> %26 oD EM B DO<3> WKE BASESTROE — —\VEM B_DQ<3> D
ooy NEM A DQsd>  VNEBRSETRE = oVEM A DO<A>  pmy v ,5@2 NEM B _DO<4> WRRE BRSESTROE =) e B DO %
20 1 MEM A _DQ<5> — = — =MEM A _DQ<5> R MEM B_DO<5> 2 =TRUE — =
° 5B = — o 70 1 MEM B_DQ<5> .
ey VEM A DOs6>  TREBSETRE — \EM A DO6> o ooy MEM B DO<6>  MREBSETRE — _\EM B DO<6> s
D oy NEM A DOS7> — VREBSETRE — oVEMATDOST> 0 1o¢os MEM B_DO<7> WRREBRSETRE — \VEM B DO<7>  qo
= — ] = =TRUE  —
HOST PARTITION A1 -> SODIMM A 1 Host Partition B1 -> SO D MM B 2
70 15CE> ﬁma DQS Ezi> E— =$m2 DS P<1> g 2 70 15 MEM B P<1> 2
70 ISE—LWI:;BKSI:_ — = DS N<1> 2 70 1 NMEM B N<1> — = .
i MEM A DVET>  PREFSETRS T SVEM A DT> S =@V EN B D L e TR = Ve B B D
MEM A_DQ<8> S _MEM A DO<12> SBASETRE N
70 15 P REERSESTRE—= = Va3 70 15CB> MEM B _DQ<8> _ — =MEM B _DQ<17> o
7015 MEM A_DQ<9> SR =MVEM A_DO<8> 2 01 MEM B_DQ<9> WRRE_BASESTRUE — _\EM B_DO<16> -
D VEMA 10> VARE_BASESTRUE =MVEM A 155 o . :@E MEM B_DQ<10> VAREBASESTRE — —\VEM B_DQ<19> @E”
015 VEM A_DQ<11> _BASES =MVEM_A_DQ<10> R o VEM B 11> _BASE= — -MEM B 23> -
D A DO VR BRSETRE = e A Dosias O D EM B S WREBASETRE = _\EMB_ <o
D> TERERASE=T — D = 70 15CEY IVEI DQ<12 MEM B _DQ<21> & =
70 15 MEM A 13> — :Tx — =MEM A DO<9> aD 70 15y MEM B_DQ<13> - BASE= — =MEM B DO<20> ey
70 15y MEM A_DO<14> | ;IRu: — =MEM A DQ<11> 2 7 15y VMEM B DQ<14> | “TRE — =MEM B DQ<22> oo o
70 15y MEM A_DQ<15> WE:BKSZM = =MEM A DO<14> oy 7 1@y MEM B Do<15>_ .WE:BKSE;:x — =MEM B DQ<18>
HOST PARTITION A 2 -> SO DIMM A 3 Host Partition B2 -> SOD M B 3
7015 MEM A P<2> — =MEM A DQS P<3> i 0 15> MEM B_DQS_P<2> — =MEM B DQS P<3> .
M A 70 15 VEM B N<2> - FASE= — =MEMB N<3> o
A, 70 15 ey MEM_ B_DIV2> oS — =MEM B_DMk3> oD
ﬁ 70 15cgy—MEM B_DO<16> _ — =MEM B DQ<29> @
0 15EryVEM B_DO<17> _BASE= — =-MEM B_DQ<25> -
A o ogas MEM B DO<18>  WCPSETRE — oVEM B_DO<26> @E .
ﬁ 7015 NEM B DO<19>  WWEBASETRE = oMEM B DO<30> o
0 15EryVEM B_DO<20> _BASE= — -MEM B_DQ<28> -
A 7015 MEM B DQ<21>  MREBASESTRE — _\EM B DQ<24> @E w
A 7015 MEM B_DQ<22> BRSETRE = SVEM B_DQ<27> oS
C 70 15 MEM B 23> - fTﬁ — =MEM B DQ<31> & o
Host Partition B3 -> SODIMMB 1
D - mrmm—wi-*w-—w = 70 15¢gy—VEM B_DQS _P<3> — =MEM B DQS_P<1> .
0 15y MEM A_DQS_N<3> = — =MEM A DQS_N<2> oy, 0 1scars MEM B_DQS_N<3> _BASE= — =MEM B DOS N<1> o o
0 15 rey—MEM A_DIVK3> R T ——=—=MEM A_DMk2> @ m VEM B_DVk3> o — =MEM B DMk1> oD -
= = = VAKE_BASESTRUE —
1015 VEM A_DQ<24> — =MEM A DQ<17> . o VEM B_DQ<24> - — =MEM B DOQ<9> ”
70 15 MVEM A 25>  WREBASEETROE = o\VEM A_DOQ<20> % . @@ VEM B DO<25>  VREBASETRE = _\EM g DO<13> o .,
7015 MEM A_DQ<26> e P — =MEMA DO<23> S 70 1sgaryVEM B DO<26> TORSETRE = _\vEM B DO<14> o -
0 1oqmy MEM A DQ<27>  WREBSETRE T VEM A DO<18> e 0 oary MEM B DQ<27>  MREBSETRE 7 —VEM B DO<15> =0
70 15 CEre— VEM_A_DQ<28> m—;x — =MEM A DO<22> s 70 15y MEM B_DQ<28> WAREBASESTRE — —VEM B_DQ<8> @@ .
70 1 MEM A DQ<29> — a — =MEM A DQ<21> ) MEM B _DO<29> ] =TRUE — _—
0 1B WAKE BASC= = CD 70 15CEy = MEM B_DQ<12> -
o 1oy VEM A DO<30>  VREBSETRE = _\VEM A DO<16> oy« S NEM B DO<30>  TWEEBRETRE — _\Evip DO<ils .
70 15 ey VEM_A_DO<31> e — =MEM A DOXI9> oy 70 15qary MEM B_DO<31> mz:ﬁ — =MEM B DO<10> ey
EEDMS,E Parpt«Ltl on A4 -> S%MDLI\/M %(:1 Host Partition B 4 -> SO DIMM B 4
70 15¢B DS PREEASESTRE—= = DS > Ya:» X 70 15T MEM B_DQS P<4> _ — =NMEM B DOQS P<4> &
701, M A N<4> _PASES — =MEM A N<4> 2 70 15 M B Ne4> WRREBASESTRE — _\rv B Ned> o
0 15 (> NVEM A_DVE4> T — =MEM A DWea> gt 0 15 rmy_MEM_B_DVE4> e — =MeM B Diwa> &5
70 15— MEM A_DQ<32> = =MEM A DO<33> oy 70 15c@yMEM B_DQ<32> — =MEM B DQ<32> -
70 15qEy—MEM A_DQ<33> VRRE_BASE= = =MEM A DO<32> Gyu 7 15¢ayMEM B_DQ<33> —PASETTRE. = —VEM B_DQ<36> .
oy NEM A DO<3d>  VREWSETRE — _\VEM A DO<34> o o MEM B DO<34>  WREBASETRE = _\eM B DO<34> = .
701 VEM A_DQ<35> _BASE= = = : Co-MEM B DOssd> e
e D e TRE =M A s Iy NEM B DO<35>  WRCBRSETRE — -\EM B DO<35> o
70 15, DO MEM A _DQ<36 2 VMEM B DQ<36> - =
<> VRRE BASESTROE = D 70 1B MEM B DO<37> o o
70 15y VEM A _DOQ<37> ] — =MEM A_DQ<37> . MVEM B_DQ<37> VARE_BASESTRUE  — =
VEM A_DO<38>  WRREBRSETRE = _\EM A DO<38> o 0 15D N PRE—FSE=THOE MEM B DO<33> ¢ps o
7015 e = = > . o1 VEM B_DQ<38> _BASE= — -MEM B_DQ<38> -
eSS VEMA > VREBSETRE — -MEM A S — O MEM B > VREBASEETRE — \EM B S —
B Host Partition A5 -> SODIMMA 5 Host Partition B5 -> SODIMMB 5
o 35BS $m2 DOsS Ei? = =$m2 DOS E;? an 0 5@y MEM B_DQS_P<5> — =MEM B DQS P<5> .
» 1oy MEM A DOS_N<B> THCWOETRE = =MEM A DOS N<5> i 70 15ggryVEM B DOS_N<5> S — =MEM B DOS N<5> & .
o1 VEM_A_DWVk5> e — =MEM A DWk5> o o1 MEM B_DMK5> e — =MEM B DWk5> -
DAL e = UM ABOUSE o e M B Do T uwa ot o
7015 _BASES = = > . 0 VEM B_DQ<41> _BASE= — =MEM B_DO<40> -
o 15 MNEM A DO<d2>  WREBASETRE = _\eEM A DO<43> o o D EM B Docazs  WREBSETRE = _\em B DO4zs O
<D VARE BASE= = iing 70 15¢BD> DO<43 2
o VEM A_DQ<43> a RE_ — —MVEM A 47> VRRE BASESTRUE — <>
0 1B VARE_BASES DO< CBD 26 70 15¢B MEM B_DQ<43> — =MEM B_DQx42> 27
70 15y MEM A_DQ<44> mz”‘ut — =MEM A DO<40> Sy 70 15qaryVEM B_DO<44> VRE_BASESTRIE — _\EM B_DO<44> @2,
o I\/EMQ DO<36> R = :NEM A 42> 2 w0 sgmry MEM B _DQ<dBb>  VREBASEETROE = _\EM B_DO<45> @@ -
70 15 B> > e = = A DO<46> ey 2 70 15 MEM B DOQ<46> i — =MEM B DOQ<47> i
70 15y MEM A_DQ<47> @;K — =MEM A DO<44>  Syu 7 % MVEM B_DQ<47> m;:ﬁ — =MEM B_DO<46> @@ .
Host Partition A6 -> SODIMMA 6 Host Partition B 6 -> SO-DI MM B 6 ==
70 15T ﬁma DOS Ezg> S =MEM A _DQOS _P<6> aD = 70 15T NVEM B_DQOS P<6> — =MEM B_DQOS P<6> &
7015 > _BASES — =MEM A N<6> 2 70 15¢qaryMEM B_DOB_N<6> _BASE= — =MEM B DOS _N<6> oy .,
CrOE ﬁz 2 DO<§Z VRRE_BASESTRUE —— :imi 6> oD 2 7 15 oy VEM_B_DIVK6> = —VEM B _DMEG> 27
70 15 B > _ = = DO<52> 2 0 MEM B DQ<48> — =MEM B DOQ<52> -
70 15y MEM_A_DQ<49> VARE_BASESTRUE  —  _\EM A_DQ<55> @: D EM B DO<49> WAKE_BASESTRIE = _\EM B_DO<49> o
0 1oqms MEM A DQ<50>  VREBSETRE 7 - VEM A_DQ<54> % S VEM B DO<50>  VREBRSETRE = _\EM p DO<B5> o -
. M A 1> WAKE BASESTRUE — _)\EM A 49> . v 15@ ME 1> VARE BASESTRIE — _\EM B > @27
D EM A DO<525  MREBASESTRE = _\EM A DO<48> == . D VEM B DO<52>  WAREBASESTRIE = _\eM B DOSB0> o
it 15(3._,«@ MEM A DO<53> mmium = _MEM A DO<53> E@: Z :% MEM B DO<53> VAKE_BASESTROE — _\EM B_DO<54> @
0 15T lvEmﬁ DQ<54> e = =MEMADOSI> o sy MEM B DO<54>  WREWSETRE = =MEM B DO<53> @@ -
A v oD NEMA DOSS52 g e —=——MEM A DOSS0> oy =0 nsqEMEM B DOSS5>  po = =MEM B DO<dB>
EEDMS,E\ Parpt<7|>t| on A7 -> §O- DIMM A 7 Host Partition B 7 -> SOD MMB 7 SYNC VASTER-NASTER SYNC_DATE=NASTEN
70 15CB> DOS VRRE—BASE=TROE——= :NEM A DS P<7> 2 70 1B MEM B DOQS P<7> = =MEM B DOS P<7> . minS -
0 15y MEM_A_DQS_N<7> e = =MEM A DOS N<7> oy 70 15gmyMEM B DOS_Ne7> hRE_BASE — =MEM B DOS N<7> s SO DI MM Pi nswaps
0 15 (> VEM A_DVET> 2 — -MEM A D\k7> o o1 VEM B_DNVk7> _BASESTRUE — —\VEM B DM<7> &5
MEM A _DO<56> UETTE T _MVEM A DO<61> S MEM B COEETTE }
s VENLA &2 - == @ 7 e B e ASETRE = D530 d} Appl e Inc. e
0 1oq@sNEM_A_DQ<58> . Py S TARE BASESTRIE = e o Bans 2 —VEM B DO<625 v S C.0.0
015 VEM A_DQ<59> = — D > = - S NOTI CE OF PROPRI ETARY PROPERTY:
<D VARE_BASESTRUE —— Ja:nd MEM B_DQ<59 o
70 15, NVEM A 60> ! = — =MEM A DO<57> 2 = > THE_| NEORMATI ON_CONTA! NED HEREI N | S THE
- MEM B_DQ<60 27 PROPRI ETARY PROPERTY OF APPLE COMPUTER, | NC.
70 15T MEM A DO<61> 2 =TREE — —VEM A DO<56> — 2 —VEM B_DO<61> THE POSESSOR AGREES TO THE FOLLOW NG
70 15y MEM A_DO<62> VARE_BASESTRUE —  _\EM A _DO<62> —VEM B <D 7 | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 32 OF 109
o 15 VEM A 63> VARE BASESTROE — _VEM A DO<635> o - MV B WDo:gg: 27 11 NoT TO REPRCDUCE GR OCPY T
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NOTE: Must not enable npre than two SO DI MM nar gi ni ng
» =PP3V3 S3 VREEMRGN buffers at once or VRef source may be overl oaded.
T VREFMRGN: YES
RS3'O‘3O‘O FEGVS 23 VEEENRGN DAC + - =PPVLL 53 DOR BUE R3381 2
1 5 . 10mMA mex | oad 1 2 PLACE_NEAR=J2900. 1: 2. 54nm
N&K‘\/\EDTH= mm 1%
@E VREFMRGN: YESll EFNRGN YES oW
VREFMRGN: YES 40
cy }UF CRI TI CAL 32 §2% VREFVRGN: YESHEEYREE _M%REF A
T T VREFMRGN: YES &25 R3322 NEESG VB0
¢ U3300 | VREFMRGN DQ SODI MVA BUF 1433 2
VDD - .
- =1 2C VREFDACS sCL 850 wegp VOUTAIL VREFMRGN_SCDI MVA_DQ + v, G VREFMRGN YES M:ll;\év PLACE_NEAR=R3321. 2: 1mm
Y =| 2C VREEDACS SDA 7lspa f\r vouTB|2 VREFMRGN_SODI MVB_DQ ©
a0 g vourg4 VREFMRGN_SODI MVS_CA
Addr =0x98( WR) / 0x99( RD) 10a1 Z vaurgs . VREFMRGN_MEMVREG FBVREF L VREFMRGN: YES
NOTE: MEMVREG and FRAMEBUF share - R3323
2 =33100. 1: 2.
go a DAC output, cannot enabl e VREFMRGN: YES 1 209 5 PLACE NEAR=J3100. 1: 2. 54mm
both at the sane tine! R3320 1%
100K R DH
L VEDE VREFMRGN: YESY YR Wi im0 B =r
= 2402 \1*\&5’25% R3324 VaTAGE 0. 75V m
oM T 1 VREFMRGN DQ SODI MVB_BUF 1 \1/:§/3\2
R53310 T & VREFMRGN: YES 1%, PLACE NEAR=R3323. 2: 1nm
SHRT,  ppays ssBﬁ%ESFNRG\I CTRL R pH
mm
. mm
VOLTAGE=3. 3V . CRI TI CAL
@E VREFNRGN.3 YlES ) o VREFMRGR: YES VREFMRGN: YES
2ol e VREFMRGN: YES R3331
gtdng—— U3310 1R3325 1 200, PLACE_NEAR=J2900.126: 2. 54nm
ik PCA9557 100K AN
Q:N 1/16W %1g¥\/
(D) POLE wnC Y52 VREFMRGIN: YE] o2
3|p0 P17 VREFMRGN_DQ_SODI MVA_EN 2402 333 VREFVRGN: YESHTREVREE S3_VEM VREFCA A .
Addr =0x30( WR) / 0x31( RD) 4la1 P2 VREFMRGN DQ_SODI MVB_EN =1 L3330 ) WX&S—%‘”’;E\T[* 3 m
[ slns pd 10 VREFMRGN CA_SODI MVA_EN = RGNS R333 o
pa11___VREFMRGN CA_SODI MVB_EN AL \_VREFMRGN CA_SODI MVA_BUE LAAAZ
P12 VREFNRGN_MEMVREG EN £ VREFMVRGN: YES i PLACE_NEAR=RS33L. 2: 1mm
w =1 2C_PCA9557D_SCL ilsa Pe 13, \( RSVD f or FBVREF) + v M EH
wq@y_ = 2C_PCA9557D_SDA 2|spa P7 VREFMRGN CPUGTLREFE_EN
THRM RESET*|5 15 VREFMRGN: YES
2 R3333
~ ool = 1 200 , PLACE_NEAR=J3100.126: 2. 54mm
VREFMRGN: YES

»mm. PCA9557D_RESET_L

RST* on 'platformreset’ so that system
wat chdog wi || di sabl e margining.

NOTE: Margining will be disabled across all

soft-resets and sl eep/ wake cycl es.

Required zero ohmresistors when no VREF nargining circuit stuffed

1%
1/16wW
“’{Za?

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
116S0004 2 RES, MIL FI LM 0, 5% 0402, SM LF R3321, R3323 CRI TI CAL VREFMRGN: NO
116S0004 2 RES, MIL FI LM 0, 5% 0402, SM LF R3331, R3333 CRI TI CAL VREFMRGN: NO

Page Not es

Power aliases required by this page:
- =PP3V3_S3_VREFMRGN
- =PPVTT_S3_DDR_BUF

Signal aliases required by this page:
- =1 2C_VREFDACS_SCL
- =1 2C_VREFDACS_SDA
- =1 2C_PCA9557D_SCL
- =1 2C_PCA9557D_SDA

BOM options provided by this page:

'R3330
100K VREFMRGN: YES‘W i
Hiow \1.\\&2’("2%% R3334 AoV Y EyH=0- 2 mn
2402 VREFMRGN CA_SODI MVB_BUE 1 %/:i/'{/z
() VREFNRGN YES M:ll/g,\é\/ PLACE_NEAR=R3333. 2: 1nm
= 402
VREFMRGN: YES
fos
S, VREFVRGN]
ey 4 VREFMRGN: YES
242 - l@g?zs% R3342
a | VREENRGN MEMVREG BUE 22:8%  DDRREG FB o -
= VREFMRGN: YES 1% CE =R7320. 2:
v & H:.lg\év PLACE_NEAR=R7 1nm
hob
VREFMRGN: YES
‘R3340
100K 3 VREFMRGN: YES
L00K \1\&25% R3344
a02 VREEVRGN_CPUGTLREF_BUF 12972 cPU GTLREF o o
791 VREFMRGN: YES 1% PLACE_NEAR=R1005. 2: 1nm

VREFMRGN: YES - Stuffs VREF Margini ng 'R3345

Circuitry. %‘QOK
VREFMRGN: NO - Bypasses VREF Margi ni ng Trisw

Circuitry. 2402

MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA CPU GTLREF ( FSB) e L LR T2l VLD SN DAL 02/ 1002010

DAC Channel - A B C C D FSB/ DDR3 Vr ef Margi ni ng

: T
PCA9557D Pi n: 1 2 3 4 7 d} Appl e I nc. 051- 8561 | D
Nomi nal val ue 0. 75V (DAC:. 0x3A) 1.5V (DAC. 0x3A) 0.7V (DAC. 0x8B) ® C.0.0
Mar gi ned target: 0. 300V - 1.200V (+/- 450nV) 1.998V - 1.002V (+/- 498nV) 1. 050V (+/- 500mnV) NOTI CE OF PROPRI ETARY PROPERTY:
DAC r ange: 0.000V - 1.501V (0x00 - 0x74) 0.000V - 1.501V (0x00 - 0x74) 1.191V (0x00 - 0x5C) e ERIETL QLI IER IR MLSTEE | v
VRef current: +3.4mA - -3.4mA (- = sourced) +33UA - sour ced) -528uA (- = sourced) .l TO M NTAN TH S DOCUVENT | N N DENGE 33 OF 109
DAC step size: 7.69nmV / step @ out put 8.59nV / step @ out put 9.24nV /| step @ out put 11 NOT TO REVEAL CR PUBLISH I T IN WHCLE CR PART 29 OF 76
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PClE

WAKE L

Al RPORT

BLUETOOTH

727 NA PEAK
606 MA NOM NAL MAX

- PP3V3 W AN

PP3V3_WAN F 3 4

Supervi sor & CLKREQ# |sol ati on

=PP3V3_S3_W.AN

8 30

'R3454
100K
1%

1/ 16W
ME- LF
2402

DO NOT SYNC W TH K84. CHANGED M NI _RESET_CONN_L CIRCUI T

I TI CAL 1C344
Ragag] [magss i g0
M:lg\of\‘} 6w u3440 2 o=y
b5, ), 462" SLAAAPO16V
TDFN
P3V3W AN_VIVON 2 |sense
, AP_RESET_CONN_L _4

DLY = 60 ms 4/ - 200 AP_RESET L e
AP_PVR_EN .

A ,AP_CLKREQ Q L  _7| AP_CLKREQ L 1

FROM SCHM TT TRI GGER TO SLG PART COPI ED FROM K69.

PLACE_NEAR=J3401. 15: 2MV
C3431
5o; CONN PCIE M NI _R2D P 1712 9-1UF poEMN RDCP e
1Jo% | [ 16V X5R402
150, CONN PCIE M NI_R2D N 1120-1UF pgEMN_RDCN e
1% | [ 16V X5R402
51650582 C3430
PLACE| NEAR=J3401. 17: 2MV
CRI TI CAL
CONN PCIE M NI _D2R P
J3401 oD
500913- 0302
32 o~ 31 CONN PCIE M NI _D2R N oo SR
c o T
2 1
0o 90- OMA
(AP_RESET| CONN L) gy g oo -> PLACE_NEAR-13401. 11: 24 | SHE0 1
o 5 - — N
(AP (:LKR O O L) ; 8 o C 7 . 75 7 O OO N TUUIVICIVIINE CUONINT T+ T T L FOr = CECRITUUIVITIVIIND |l @Q
10 9 - —
Ncl_z_ggu - s, PCLE CLKIOOM MNI_CONN N 1 [ Y YY) 2 PClE_ CLKIOOM M NI_N ams
14 13 s
NCXT6T© OT1s 4RI T| CAL
O O+— o= I ﬁl
18 17 50~
20 o O‘E - PLACE_NEAR=J3401. 23: 2\M  DLPONS
22[J OTa1 — s, CONN_USB2_BT_P aYYY L3 USB BT P @D 7
2alg oles - s - CONN_USB2_BT_N —
26 25 hilhd
2
28] Oler . . PP3V3 S3 BT F L USB BT N Yazn SURD
30 29 — .
00 VRN WS 2 W
34 o2 1 C341%g L3406
- o 2 (Y Y Y\t =PP3V3_S3_BT ,
LACE_NEAR=L3406. 1: 2MV
- FERR- 120- OHM 1. 5A
402 0402- LF
= PLACE_NEAR=J3401. 27: 2MV

R3453 |I'S DI FFERENT FROM K6

VCLTAGE:%. 3V

C34221

0. 1yuF -
-
PLACE_NEAR=J3401. 29: 2MVI \/’2

mm

402

15580367

L3404
FERR- 120- OHW 3A

0

1

PLACE_NEAR=Q3450. 7: 2MM

ILACE_V\EAR=@A5O 5:2MV

3V S3 WLAN FET

MOSFET TPCP8102

CHANNEL P- TYPE

RDS( ON) 20-30 MOHM @. 5V
LOADI NG 0.727 A (EDP)

30

SENS_R ENG
CRI Tl CAL
R3452 CRI Tl CAL
0. 907 @450
1Hiw TPCP8102
PP3V3 WAN F_1.5% > PP3v3a WAN R Z3VIR-SM
m 4 MNLINEWDTH=1"mm ©
MN—BEO_(_WDTH=O5NI’H MN—I\EO_<_WDTH=O5NI’H = ]
VOLTAGE=3. 3V VOLTAGE=3. 3V - %zﬂ =PP3V3 S3 W.AN .
C3420 © —0
il | 34511 'R3451
2 ek 0.033F 9
e Jiew
2
1 O Rggso P2
1|2 F3VBWAN SS 1 2 PM WAN EN L -
1 AN <m
19% 1 1§\£v
b 02
| SNS_Al RPORT_P am -
| SNS_Al RPORT_N D o
PART NUMBER | QrY | DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON

101S0245

1 RES, 00HM 5% 1/ 4W MF- LF, 1206

R3452

SENS_R: PROD

SYNC NVASTER=MASTER

SYNC DATE=VASTEH

ThTLE

X16 W RELESS CONNECTOR

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

s\

05

N

1-8561
"C.0.0

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COVPUTER,
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

I NC.
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Configuration Settings:

PHYAD
AN 1: 0]
RXDLY
TXDLY

01 (PHY Address 00001)
11 (Full auto-negoti ation)
0

0 (No TXCLK Del ay)

=PP1VO5_ENET_PHY ,

(221mA typ - 1000base-T)

Desi gns nust ensure PHY is powered whenever

(RXCLK transitions with data)

RTL8211 25MHz O ock

NOTE: MCP89 CAN PROVI DE 25MHZ CLOCK, BUT CLOCK RUNS WHENEVER RMGT RAI LS ARE POWERED.

R3746
22

RMGT rails are,

or

use separate crystal.

0 [T MCP_CLK25M BUFO_R LAAA 2 RTL8211 ClLK25M CKXTAL1 oD 7

DO NOT' SYNC, EXTERNAL 1.05V REGULATOR OPTI ON

5%
1/16wW
“’{Za?

PLACEMENT_NOTE=P| ace cl ose to UL400

Et

used, VDDREG and REGOUT can fl oat.

S ™ ACE_NEAR=U3{00. 36: 1.5 MV ( 7mA typ - Energy Detect)
C:3710 C:3 1.?:. 1| we: marvel | nunbers, update for Realtek
. . CRI TI_CAL
g %
- i;{z e L3718
o _=PP3V3_ENET_PHY 435 FERR- 120- OHW 1,
(43mA typ - 1000base-T) AR S TaT00 ST S W 0402- LF BLACE NEAR-US700. 3615 WV
(19mA typ - Energy Detect) PLACE_NEARRLAZ00 151 a0 B NEARELB700. 28:5 W
WF: Marvel | nunbers, update for Realtek 1C3700 [1C37 01 1C3702 = 2
CRI_TI CAL — (}’g-o}UF f— (})8°/ f— (}’gf}UF PP1V05_ENET_PHYAVDD
L3705 2 18% 2 18% 2 18% @lcﬁi;hg%l%—\'}wﬁﬁ&_% W
FERR 120- OHM 1. 5A 435 435 435 ENET1V05: EXTC3715 1| C3716 ¢ AGEST. 05V
0402- LF C37141 1R3722 2. 2UE 1UF
> SUR o4 = O
100 3 6805 18 [ Frace nes-tazoo. 10525 an
5 = 6y, gz %"15‘9 X85 X8R . =PP3V3_ENET_PHY_VDDREG ,
X 1 - - -
PP3V3 ENET PHYAVDD 2402 PLACE_NEAR=U3700 45 5| MV If internal switcher is used, nust place 1x 22uF &
BFEES § MV o700 0 1. oA NG00 4115 = -4 ENEerO?ZI ENEF;\Z/OZS INT 1% 0.1uF caps wi thin 5mm of U3700 pins 44 & 45.
: PLAGE NEARRT00. 6 1 L :
v 1 C3/1U(F):5 1 Cs:17U(F):6 FREeESE T Cg 1 é _ C3 NOTE: VDDREG rise time nust be >1nms to avoid damage to switcher.
— Do = Qs : b -
2 gﬁg{ 2 ggg B PP1VO5 ENET PHYAVDD R 21 %ngEz éstR
k&_l;\/\é?&l": & 0402 50517 Y6WF- LF p PLACE_NEAR=U3700.44:5 MM
- = If internal switcher is used, nust place inductor
= of U3700, and 1x 22uF & 1x 0. 1uF caps wi thin 5mm of
» R R3750'| |['*R3751 R3752" If internal switcher is not
NO STUEE © g 3H|S << ) o =< . ’gg/\n 40'07K 4. 7351 =RTL8211 REGOUT ,
1 16 1 ACE_NEAR=L3720. 2;
R3720'| |'R3725[ ~g- ~g— ~§- & ~g5- g5’ %;15}29'2 R Hi cRiTicaL WRE }29'2 ENETIVO5: [ NT| ENET1VO5: | NT
1%50 4?10.07K 5 § E B g 8 ENET1VO5: | NT C3721 1 1C3720
1/ 16W 16W z S z 1
AN P55t 00 BRB Pol Exrarmal °%. bBLEERaE sw teher W RN CRI T7| CAL a. 7LU3H.7(%%1A ng g&éw‘
X5R
> m—=RTL8211 ENSVREG >3 lENsuReG RTL8251CA VB- GR RecouT| 48 RTL82111 REGour L 1Y YY L= g
TQFP NI ’4/\7% ETH:S PLE031B- SM PLACE_NEAR=L3720. 2: 5 MM
R3796 Al T, u DT=TRUE  PLACE_NEAR=U3700. 48:5 MV
s o rmy—ENET_CLK125M TXCLKA QA 2  ENET_CLK125M TXCLK R - 22 Txc Rl g s ENET_CLK125M RXCLK R R3790 o 2 ENET_CLK125M RXCLK o
5%
W
%,é_LF o oy ENET_TXD<0> - 23 Ixor0) RO0] |14y x| ENET_RXD_R<0> R3791 o LAAA 2 ENET_RXD<0> o
7o rmy—ENET_TXD<1> -2t Tx0 1] RXD[ 1]/ TXDLY| 16 g 15| ENET_RXD_R<1> R3792 ¢ LAAAZ o TIW W P ENET_RXD<1> o 0 7
o ry—ENET_TXD<2> - 25 Ix02) RGVI/MI R[2]/ Ao LT g, 2| ENET_RXD R<2> RS79I3 0 s A2 o o T TP ENET RXD<2> oD e
7 o [y ENET_TXD<3> - 28 [Tx0[ 3] R3]/ ANL 18 g 2| ENET_RXD_R<3> R3/94 ¢ LAAAS :: . 1:z KU :3 ENET_RXD<3> oD 10 7
o —ENET_TX_CTRL -2 fTxcTL RCTL 12 g | ENET_RXCTL_R R3795 o LAAA 2Ty ENET_RX_CTRL oD s
e ENET_NMDC - 39 Ivoc MO+ 0] | gt ENET_MDI _P<0> .
B ENET_MDIO PR VTS MANAGENENT M -[0][ 2 ENET VD _N<0> o .,
R3724 o e ENET VD el B
o ENET_RESET_L 1,90, 2 RTL8211 PHYRST L 29 JPHvRsTE* RESET| vet A oepenoent D LY - D =7
RN NO STUFF MO+ 2] |8 gty ENET _MDI P<2> myos
MLE |1C3725 M -12] 2 g ENET_MDI_N<2> o oo
4 —— Q. 1UF RTL8211_RSET - 26 |rseT REFERENCE M
ENET_RESET_L |'S NOT ASSERTED WHEN WOL IS ACTIVE. T, ?9%’ - MO 3] |1 g ENET MDI_P<3> s
HENCE, RC (C3725 AND R3725) ARE NOT STUFFED. G M -[3] |22 g ENET_MDI_N<3> o s 7o
RTL8211_CLK125 -32 Jokies
R§743;;9<1 cLacK LEDO/ PHYADO| 34 g RTL8211 PHYADO
: %% 73 31 RTL8211 CLK25M CKXTAL1 42 |okxTALL LED LEDL/ PHYADL| 35 o o RTL8211 PHYAD1
M:zltbw TP_RTL8211 CKXTAL2 -3 loxTaLe LED2/ RXDLY|_3?_ ey RTL8211 RXDLY
2
~ GO~ NO_STUFF
1R3731 C3790 1 R3755'| R3756'| |'R3757
~IRIB|S L 4. 7K 4. 7K 4. 7K
5 10PI€:7) o5 o8 !
1/16W 1 1 1
it el Lt S R SR i
= Reserved for EM | 1
per Real Tek request.

wi thin 5mm
i nduct or.

SYNL DAIE=

SYNL VAS I ER=IVAS I ERX —
ernet PHY (RTL82]

o | EH

d} Appl e I nc.
®

T
051- 8561 | D

a2y

NOTI CE OF PROPRI ETARY PROPERTY:

THERL NEORMATI ON CCNTAI NED HEREI N IS IHE
RI ETARY Pl Y_OF “APPL] CO\/PUT
THE POSESSOR AG?EES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

I NC.

TON

C. 0.0
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8 7

- CCOPY THI' S PAGE FROM K36 CSA. 39

PLACE_NEAR=T3900_3: 2. 54 PLACE NEAR=T3901. 4: 2. 54 MM

ENET w\lN C—I—AP PLA 7NEAR_T§’§&8E:‘IZ\IEAS§T 1.3:2.54 WM

1 C3900 1 C3901 1 C3902 1 C3903
—— 0. 1UF -0 1UF —— 0 1UF —— 0 1UF
- 10% — 10% — 10% — 10%
2 ke 2 o8 2 o8 2 geR
ENET_MDI _x<1> pi nswapped for | ayout 402 402 402 402
ETHERNET CONNECTOR
CRI TI CAL =
T3901 -
7 @y ENET_MDI_P<1> 1 12 s ENET_MDI_TRAN P<1> l] ?9
,_|_| RJ45- 10 OTX- K83
7 s1ggry—ENET _MDI_N<1> 2 ) |11 75 ENET_MDI _TRAN_N<1> PR ST
I—I)— |r 903 1 o | TRAN_PO
h 10 [ ENET CENTER TAP<1>1 > 75 1o TRAN O
™> —> 1%1/ 16W  ~MF-LF 402 3 o| Tran PL
TLA- 6T213HF R39002 P B
C 4 9 | ENET CENTER TAP<3>1 275 51 ol TR
[ r I 19017 160 ¥ LF - 402 510 TRAN_NL
7 sy ENET_MD_P<3> 5 L L] 8 » ENET_MDI_TRAN P<3> 717 o | Tran P
8lo TRAN_N3
7 suqEy—ENET MDI N<3> 6 7 ;2 ENET_MDITRAN N<3> -
<— R s 5
CRI TI CAL 22 0|sH ELD
15| PINS
T3§A02 124
s s1qmry—ENET VDI N<2> 1 s ENET_MDI_TRAN_N<2> 514- 0704

75 1B ENET_MDI _P<2>

- ENET_MDI _TRAN_P<2>

5
£

LI

R3901,
ENET_CENTER TAP<2>1 275

X —>
TLA- 6T213HH

1% 1/16W M- LF 402

900
ENET_CENTER _TAP<0>1 2 75

1% 1/16W "MF-LF 402

-2 ENET_MDI _TRAN_N<0>

73 0BTy ENET
75 1B ENET_MDI _P<0>

ik I

=ENET_MDI _TRAN_P<0>

<— RX
L. ! ENET_BOB_SM TH_CAP
F7| r I: FJ: r Tr ansf ormers shoul? be M NNV BTHES: S
mrrored on opposite
6] 5 4] 9 2(10] 1] 6| 5 7| 4 210] 1 H CRI Tl CAL
SHIEFE 4daiaed Sides of the bbard : C3910
B D3900. 1: PLACE_NEAR=T3901.6: 4 MM . 1
D3900. 5: PLACE_NEAR=T3902.2: 4 MM 2 cerw
D3901. 1: PLACE_NEAR=T3902. 6: 4 MM
D3900 01 : —
ROLAVBOS 24P B ROLANVBOES4p 8| | DB90L.5: PLACE NEAR=T3901.2: 4 MM
SLP2510P8 SLP2510P8
ENET_ESD 9 ENET_ESD 9
CRI TT CAL CRI T CAL L

SYNL DAIE=IVAS I ER

A IbY|\L, IVAS | ER=IVAS | ER
d} Appl e Inc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

DO NOT' SYNC FROM K6, W TH K84’ S CONNECTOR
8 7 6 5 4 3 2 1

"C.0.0
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5

518S0519
CRI Tl CAL
J4502
781’3%; 8’902
L4530 3 O
R4531 FERR- 1000- OHM
D o __SYS LED ANGDE 2 ANAL o sSvys LED ANDE R 1( Y Y Y )\ 2 _SYS LED ANCDE UF 1,
TN N 1/ 10w 0402 2
v LF
L4531 4
14531 FERR- 1000- OHM —O
—— 0. 001lF 1YY Y\ 2]sys LED RETURN UE

0402

19

ODD Power

ODD PWR EN L

4590
Cont r ol ebator
=PP5V_S3_0ODD ) w:rh
8 T I N ) A 5l = :
{ ~ - ACGE=5"
— I
R4596* Ev— “
rogK Lot
1
WE R4595 | & FaRe
| oob PR EN Lssv L 1 200K, oDD_PWR_SS 1H=/2
5%
3
e b
NOTE: 3.3V nust be SO if 5Vis S3 or S5 to

ensure the

drive is unpowered in S3/S5.

mm

SENS_R ENG (

PP5V_SW ODD R
. oemm

RIS

46 7 PPSV_SW ODD

SATA ODD FL4520
oo F&fPAv
l]&MPv%‘l‘S PLACE_NEAR=CA4520: 3WM
» s =PP3V3_S0_CODD 3 (Y Y Y L4 s SATA ODD R2D _UF_P 1124521 SATA QDD R2D C P o
— 0. 01UF |l 10%16v CERM 402
CRI TI CAL — :
RA590! 14500 2 (Y YY1 s SATA ODD R2D UE_N 1H204520 SATA_ODD_R2D C N (e n
C 33K S P PLACE_NEAR=J4500. 6: 4MM 0. O1UF 7 10%16v CBrM 402
130@ 1[5 ol2 = PLACE_NEAR=U1400. AJ2: 3MV
102, I sl ole &7 SATA_CDD R2D P
= 1o ole &2 SATA_ODD R2D N
7 8
00
% 7 qomSMC_ODD_DETECT 5|5 020 | s 7 SATA CDD_D2R C N @I‘,\‘B g@_
- . EE 12 »» SATA_CDD_D2R_C P
I ndi cates di sc presence c = 88_7 - \_ ) S 00- g VA PLACE_NEAR=FL4525. 3: 3MM
5[0 o 4 (Y Y Y L3 . SATA ODD D2R UF N 11124526 SATA_ODD D2R N jomy 10 7
L 1 — 0. 01UF |l 10%16V CERM 402
51650616 1YY Y L2 . SATA ODD D2R UF_P 1124525 SATA ODD_D2R P gy s
PLACE_NEAR=J4500. 10: 4MV 0.01UF [T 10%6v GERw 402
B PLACE_NEAR=C4526: 3MM
SENS_R: ENG
CRI TI CAL
ORI TI CAL %4%899 PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
FERRL$()500Q|M an 1&? 101S0245 2 RES, 00HM 5% 1/ 4W MF- LF, 1206 R4599, R4598 SENS_R: PROD
. PP5V SO HDD FLT 1 2 PP5V SO HDD R 1,%% 2 =pP5V_SO_HDD.,
VQTAGE—7V : W 0603 VQTAGE—7W B+[:E8 zm 3 4
B =5 PLACE_NEAR=J4501. 9: 3mm = 2 C4502
0. 1UF | SNS_HDD P o < 75
20% . . .
1 %S,E,YM I SNS HDD N oy 4 75 Passi ve de-enphasis filter . .
O NEARSLAS00. 2: 2rmm Use O-ohmresistors and NOSTUFF caps if not using
CRI TI CAL = B
SATA HDD FL4502 458612 |
SO G0 47PE [ 5%  sov PLACEMENT_NOTE: Pl ace R4585, R4586, C4585, C4586 on the sane side.
QERLLS CERM 402 Resi stors shoul d be on inside,
112 SATA HDD D2R C P 3 (Y Y Y L4 s SATA HDD D2R UF P 45161 |2 1= SATA_HDD D2R FILT P R4586 . 2 SATA_HDD D2R Py 1o
CRI TI CAL e— 0. 01UF |l 10%16V CERM 402 27. 4 19 1/16W
— M- LF 402
52}';%28 4 1o SATA HDD D2R C N |2z (Y YY1 . SATA HDD D2R UF_N CA5151 2 1 SATA_HDD_D2R_FLLT_N RA585 ., 2 SATA_HDD D2R_N gy 10
1 2 0. 01UF !l 10%16V CERM 402 27. h 1% 116w
PLACE_NEAR=J4501. 6: 3VWM A . ME-LF 402
3o ot PEAGE-NEARELAR2S: §: 3MM CA585 1>
O O5— - A47PF I 5%  sov
7 8 CERM 202
o°%m0 | ™ =
N0 712 90 & MA
1D : I DLPLIS
[15 16 [ .. SATA HDD R2D N 3 (YYY L4 _ . SATA HDD R2D UF_N C45111 )2 SATA HDD R2D C N rmis =
— 0. 01UE |l 10%16V CERM 402
51650616 7 SATA_HDD R2D P 2 (YYY\1_ . SATA HDD R2D UF_P CA5101 2 SATA_HDD_R2D C P n
0. 01UF |l 10%16v CERM 402
PLACE_NEAR=J4501. 12: 3MV A .3
A PEAGE-NEARES4389: 143 YW

IRI TI CAL

I SNS ODD Py 45 75

I SNS ODD N gy a5 75

@! ENE?:%W DTH:gZ Jmm

Wi th SATA passing straight through.
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POR I S METAL USB CONNECTOR PARTS
Port Power Switch USB PORT A ( FRONT PORT)
PLACE_NEAR=J4600. 1: 3 nm
CRI TI CAL CRI Tl CAL
U4690 | 11838 & FLACE-NEAR 348981 3 WM FERR 230 094 2. 5
TPS2064DGN
s _=PP5V_S3 EXTUSB IN ouT1 PP5V S3 RTUSB A ILIM . 1 2 PP5V_S3 RTUSB A
B EXTA Oc L . MEOP M N-NEGCW DTH=0. 5 1 l 0603 M NNEGCW DTH=0. 5 1 CRI TI CAL
10 (Om—USt oc1* VOLTAGE=5V VOLTAGE=5V
3 en cur2| 6 PP5V S3 RTUSB B ILIM (0;4061%2 ! J4600
M N-LTRE W DTHEO. 5 .
* qon-USB BXTB e L o VY oo o i FUB8h F-RITH KB
NOSTUFF e a0z 20, 5 6
DLPONS
CRI TI CAL CRI TI CAL GND _TPAD = SYM VER 1
C4690 * 1 C4691 ,|* 4616 L|' C4696 1 9 . . 17 75 72 USB_EXTA MUXED N 4 Y Y Y 38 _ 5 CONW USB EXTA N A
10UF —— ——0.1UF ——100UF — 100UF 4695 L 46 — 1 0
N A [ 20% T 2% 0P —— —— 10UF — DS
er 2 2 cerm P RalYrar |? BV 53V, 2 &3 s 72 USB EXTA MUXED P 1YY Y L2 25 cown usB EXia @ 1o
603 603 .
PEACE-REAREBABS: 2: 2 T bbb | o
C Can NOSTUFF one of C4616 or C4696, BUT NOT BOTH ' S22 L j)
— 8
3 ol
o2 [y—=USB PR EN 1 514- 0705
CAN NOSTUFF C4696 AND C4616 AFTER CHARACTERI ZATI ON O - A X
Ve can renove C4690 later if the output cap of the 5V_S5 regulator is close enough. RCLAMPO502N Bﬁg882 BtA&:NEﬁBiﬂﬁggg 3% W
SLP1210N6
PLACE_NEAR=J4610. 1: 3 MM TTCAL NOSTUF
CR T CAL Ve can add protection to 5V if we want, but |eaving NC for now
FERR- 220- OHM 2. 5A
1 m > PP5V S3 RTUSB B F Pl ace L4600 and L4605 at connector pin
0603 M N-RECK-W BTH=0. 5
. 4615 ValTAGESEY,
USB/ SMC Debug Mux 0, 01uF
Y
2 CERM
o5
s _=PP3V42 G3H SMCUSBMUX
= CRI TI CAL
SMC_DEBUG YES
- Ca650 1 'R4650 J4610
0.1UF —— 10K E?' Té F- RT- TH- K84
20 —— Tow 4611 5
o 22 DLPONS S}
E 2 1oqEy USB_EXTB N 4 (Y Y Y L2 2 cow use EXTB N
Vi p— ; g
B o 50 55 [Ty SME RX L 5 |\ SMC-DEBUG YES, | 4 7 10q@ry-USB EXTB P 1YY Y L2 s con UsB EXIRP EDS
a7 30 35 (OOM—SMC TX L A Im 50 v-|2 ACE =| .2:2 W 106
4650 - RLAGE NEAFEBASIS: 3.2 1M
72 10g@ry—USB EXTA P 7 |+ TQFN g ; 5 é 7
72 10 g USB BXTA N o - ZE 2 veusle | 8
CRHTI CAL # 514- 0705
8o+ SEL| 10 USB_DEBUGPRT EN L am = ol
i SEHZ? Gissse B L
i 0
R A0S BI&18: 3 PrAGE-NEAREJ4818:5:2 WM
SMC_DEBUG NO __I_ TOFF CRI TT CAL
R4651 =
ARAA
i SME_pEBUG NO USB PORT B ( BACK PORT)
M5 R4652
1 0 2
5%
16w
s
o5
A | ER=( K84 M_B SYNC =
ternal USB Connectors
BrRTRG, NOVEET T
d} Appl e | nc. | 051-8561 |D
L C. 0.0
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NOTE: Unused pins have "SMC _Pxx" nanmes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.
s 7 _PP3V3_S5_AVREF_SMC
D . =PP3V3_SB_SMC
C4902 1 C4906
22}22—— .°/1UF
ST Eié\"
Uu4900 %
( EXCARD_PWR_EN) a6 P1 P10 2117 P60 PM EN 762 L - —
a6 SMC_RSTGATE L P11 HSLEA_ HE Po1l K12 g s NC = SNCBY\F}AOs_s-uwoo. E1:D2:5 nm
oo ALL_SYS PWRGD g A12 lP12 (1 OF 3) P62l KIl g s NC
oo RSMRST PWRGD g B13 P13 P63l 112 g
Nox—eD11 P14 omT Poa| K13 g '~ SMC ADAPTER EN g v s o ol | = .
1 oom—PM RSVRST_L e Ci3 P15 PES| 110 g s NC S| &5|E o o 19%
s am—LMP_VR ON e Cl2 P16 Pe6| 111 o SMC PROCHOT 3 3 L amw CERMIBR 2
» com_PM_PVRBTN L D10 P17 Po7|_HI2 _gm SMC BIL BUTTON L & s & AVCC VOG- VAL AVRER R4909!| |'R4901 e
w SMC_P20 D13 |20 P10l MO SMC_CPU_I SENSE am BYPASS=U4900. ML2: LO: 5 rm 00 e T 10k . S10K
NCx—am—ELL P21 P71 1 SMC_CPU_VSENSE 30 LA HFl 12% 5%15'\4\/
NOx—gm—D12_|P22 P72l 110 qu SMC_GPU_| SENSE am ab}zévz ZMEL
NCx—agm—FLL P23 P73| N1 g SMC_GPU_VSENSE am s (363 SMC VDL
- P24 P24 P74 N_| SENSE w0 amMT e e am
NCx—em—E12_[P25 P75 SMC_PBUS VSENSE ® s o7 5 > SMC_RESET L | g a gRest M-
o _SMC_BMON_MUX_ SEL F13 |p26 P76 _NL SMC BATT_| SENSE w0 SMC XTAL
NCX—agm—E10_|P27 Prrl 112 o SMC NB_M SC | SENSE ¢ 25 N EXTAL A3 XTAL
36 EX A2 |EXTAL NM [_E3 g SMC_NM am e
72 37 19 LPC AD<0> P30 P80 SMC WAKE _SCI _L 190
72 37 19 LPC AD<1> P31 PBl{ B6 g 5 NC
72 37 19 LPC AD<2> P32 pg2|_C7. > PM CLKRUN L Flos) SURL
C D e AD<3> - P33 Po3 LPC_PWRDWN L o ETRST| H3 g N%"’CSTTUF":SFT L _¢m
7237 10 LPC FRAME L P34 P84l A SMC TX L 34 35 36 37 AVSS|_L9
. LRESET L > 3 Pos| Bs e SMCRX L oDl L vss— 'R4902  |'RA998  |'R4903
72 25 LPC CLK33M SMC P36 P86 SVB_MGMI_ CLK 38 5% % 5%
7 LPC SERI P37 po0 e —— 8994 XW900 XE;EEV XE;EEV XE;EEV
14 g oM I L Wy as
NCX—tgm—D4_|P40 po1 SMC_BC_ACOK 2o o 2 5ot — :
s SMC_P41 - 05 [Pl P92 SMC BS ALRT L 3
s @y SMB_NGMI_DATA (O0) B4 P22 Poal Gl o PM SLP_S3_L am 7 o0 e e = L
s OO SMS_ONOFF_ L - Al |pa3 poa| H4 - PM SLP_S4 L am 7 % e
NCx—gm—C2_|P44 P95 PM SLP_S5_L 10 NOTE: P94 and P95 are shorted in sone platformns.
NCx B2 |Pa5 Pos| 4o PM_CLK32K_SUSCLK __¢rm s 1= —GD_SMC AVSS oo e oo
s (T} SMC _GFX THROTTLE L - Cl |p46 PO7| Fl gy (OC) SMB_0_SO0_DATA D =
° SMC_SYS KBDLED P47
o7 36 25 2s SMC TX L P50
37 36 35 34 SMC RX L F3_|p51
so@>—SMVB_0_SO_CLK ~~ (QOC) quup E4 (P52
Uu4900
(DEBUG_SW 1) 55 _SMC_PAQ - N3 [P0 H8S2117 PEO| KL gu  SMC CASE OPEN ~ ~+ms
( DEBUG_SW 2) 36 _SMC_PA1 - NL_|PA1 LGA- HF PE1[ J3 - SMC TCK am o
25 PM SYSRST_L PA2 (2 OF 3) PE2| K2 - SMC_TDI am s o
o om—USB_DEBUGPRT EN L (OC) g M |PA3 oM T PE3|[_J1 - SMC_TDO oo %0 o7
27 28 M_EVENT_L P PEAl k4 g SMCTME o
B s _SMC_PAS PAS PFO SMC_G3H_POWERON_L 5
Ve:im SYS_ONEW RE (O0) s K3 |PA6
. PM _BATLOW L AT PFL g& flvg LED w“
os0 EE; M5 - (I 36 43 54
NCx—=gp——B8 | S g=—xNC
1 SMC_RUNTI ME_SCI_L PE1 PRl 0 g NG
s 7 (TR SMC_ODD DETECT > B9 _|PB2 PF5[_N4 - SMC_MCP_SAFE_MODE flos
6 _SMC_PB3 PB3 PFG_I_‘I_‘_XNC
( EXCARD_CP) s _SMC_PB4 - C10_|PB4 PF7L_a & NC
NCx—gu——B10 |PB5 PO
- @ NC : : :
(EXCARD_CC_L) “SNSCNCG:F;(BGQ/ERTENP L - iﬁ E:g PGL = | NT 36 NOTE: SMS Interrupt can be active high or |ow, renanme net accordingly.
B L R ——— PG2) SMVB_BSA_DATA 2 If SMB interrupt is not used, pull up to SMC rail.
w2 @ SMC _FAN O_CTL - Gl1 |pco P&3|_K7 o= (0 SMB_BSA CLK ao »
36 SMC FAN 1_CTL PC1 PG4 SMB_A_S3_DATA s
s (O} SMC FAN 2_CTL * F12 |pc2 PG5|_N6 - .((IZ) SMB_A S3_CLK D
s O SMC_FAN 3_CTL - H13 |pc3 PGB|_MZ o= (O SMB_B_SO_DATA D
2 D SMC_FAN O_TACH > Glo _|pca PG7|_L6 * -((IZ) SMB_B _SO_CLK D 0
% [T SMC FAN 1_TACH - Gl2 |PCs PHO SMC_PROCHO 36
s SMC_FAN 2_TACH H11 |pcs e S rrwR e
s SMC_FAN_3_TACH pc7 E:; E - {oom <o HBS2117- R
12— -R
- (> SMB_X_AXI S o 10 [P0 Pro|_ag o " sveoprs . (SMC._PECI)
= m—_SMB_Y_AXI S - No |pD1 PHa|_B3 = \C ( SMC_PECI _VREF)
a5 @M_Z_AM—.._KW_ PD2 PHSL G4 g SCNC (SMC_PECI _VSTP)
5 SMC_ANALCG | D i
36 SMC_NB_CORE | SENSE PD4
A s SMC_NB_DDR_| SENSE oS
3 SMC_ADC14 PD6 SYNC VASTER=127/ M.B SYNC DATE=02/ 16/ 2010
SMC_ADC15 L7 |PD7 e
o SMCADCISE g SMC
SMC_PB3: d} Appl e Inc. 051-8561
SMC_| G THROTTLE L for MG systens. L C. 0.0
O herwi se, TP/ NC okay. NOTI CE OF PROPRI ETARY PROPERTY:
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] " H . .
SMC Reset "Button Supervi sor & AVREF Supply SMC FSB to 3.3V Level Shifting
w56 _=PP3V3_S5_SMC w s _=PP3V3_S0_SMC
+ _=PPVI N_S5_SMCVREF
Deskt ops: 5V
Nobi | e5: 3. 42V ‘R5061 ‘R5060
: 100K 10K
1 - © 'R5000 5% 5%
1 2 VIN %o/ %;E‘é" %;E}év
efé%’;_ Us010 %‘iﬂy 2 2 o s
CEF*MZ{ 35 VREF- 3. 3V- VDET- 3. 0V 2402 P 3
s m—SMC_TPAD RST L 6JMRL* (1 Peo503048  RESET* 5 SMC_RESET L o s v s CPU_PROCHOT _BUF
D SMC_ONOFF_L 7 v 6
w2 36 55 (D> s (1PY) PP3V3 S5 AVREF SMC | .. ° | &b060
4 8 — -1
SMC_MANUAL_RST L DELAY _reraur ROWEHES: 1 i - DVB53DOWV
a0 B |fo & | sorses
~ °| cs0251 |+c5026 o oy RYQ02 =\ 6060 T %"—
5
102u|; e 0.0/01UF 69 14 m@M_l/\éy\/z CPU_PROCHOT _L_R DVB53D0UV
Gxggz 2 ;% 1/ 11 \éV SOT- 563 s
6 b5 4
- 5D 059 .
PLACEMENT_NOTE=PI ace R5001 on BOTTOM si de GND_SMC_AVSS 23 35 39 40 E g’\/BNlSFEAPE
— N SOrse3
MR1* and MR2* nust both be |ow to cause manual reset. VO.TAGE=oV -1 — ° T
Used on nobiles to support SMC reset via keyboard. w T i
NOTE: Internal pull-ups are to VIN, not V+. T[S~ 92
SMC_PROCHOT am s
Debug Power "Buttons" o w0 0 oy PMLTHRMIRLP_L
SMC_ONOFF_L s 36 4 3| 059
§ s D 55 % % R Tsreare
oM 1 1CM | So1563
R5014 R5015 =
g% ' x—]
M:_lbg‘/ %10,\9’ 1S Vg5
6035 RMT
S| LK_PART=PWR_BTN S| LK_PART=PWR_BTN L SMC THRMIRI P < >
C PLACEMENT_NOTEs:
= Pl ace R5014 on TOP side
Pl ace R5015 on BOTTOM si de
SMC Pul | - ups
s 35 =PP3V3_S5_SMC
SMC Al i ases " SN AL Qggg% 100K TV s rrew et aor—b
. . . _SMC _PALl 100K 1 2 2% -
SMC Crystal Circuit SN e BOBE 10K 1 \\\/s T TTow =T
C5010 a0 W%%W\L/EENSE — SMC ADCI14 oD = = _SNMC_PB6 50905 10K 1 2 5% UIGWW-LFA0Z ¢
R5810 15pF w SMC CPU FSB ISENSE  — SMC ADCL5 oD = R5070
» SMCXTAL__inan2 SMCXTALR 1 o (SMENCP CORE ISENSE  — SMC NS CORE | SENSE . Srrawenn R 07T 100K 1NV A s e
HELpw xR T'OclA(')-ll w SMC NCP DDR ISENSE . SMC NB DDR | SENSE o = o7 35 50 SMC_TX_L R5073 10K 1\ 5% - !
o 20, QoM = 4% - - w55 5 SMC_RX_L R5074 100K 1\ 2 o0 T ToW W TF 207
5X3. 2-SM %011 5% 17 T6W M- LF 402
2 15pF TP SMC GPU 1V8 | SENSE — SMC ANALOG | D o = . SMCTMS R5077 10K 1 )
- SMC EXTAL Lz TP SMC_ GPU | SENSE _ SMC GPU | SENSE o = +r 25 _SMC_TDO D078 10K 1 \jn/z o0 VoW T ]
Lv W%RFF.’FBKSI: VSENSE — VSENSE + 5 _SMC_TDI 5079 10K 1’\/\/\,2 5% 17 16W M LF 402
% 7SI\/C=%J 'SENS| = SMC_GPU_VSENS oD 5 . SMC_TCK gggg 10K 1 5 5% 17 T6W M- LF 402 !
s _SMC Bl L_BUTTON L 10K 1 d -
v > SMC_GEX_THROTTLE L — SMC |G THROTTLE L @ ARG Ao R5087 270K 1 VV\ 2 5% T TeWW=TF 207 q
—an SMB_I NT_L R5093 10K 1 d i
B aswﬁzl\Ef‘QBKIgIEl;r L — =SMC_SMS_| NT 35 : SNC GEX_OVERTEMP L R500 10K 1m2 5% 17 I6W NF-LF 402
- 5% 17 T6W M- LF 402
1 o MCP_WAKE REQ L — SMC G3H PONERON L fomyes s s 05 _SMC_G3H _POWERON_L 0098 100K 2 1 o7 -
R5096 s s _=PP3V3_S0_SMC
» o> SMC_MCP_SAFE MODE 1, O 2 MP SPKR o R5089
. . 5% s _SMC_PA5 10K 1 2
System (Sl eep) LED Circuit Y MRt
+ =PP5V_S3_SYSLED SMC Pul | - downs
i . _SMC BS ALRT L R5076 100K 1 2
R5073:11|Z1 16Rg)%30 Target Current: 7.5 mA Un used PI ns . 1Z SMC_ADAPTER EN D085 10K 1/\/\/\/2 5% 17 I6W NF-LF 402
1% « —SMC FAN 1 CTL — TP _SMC FAN 1 _CTL .+ SMC_CASE_OPEN 5086 10K 1 , 5% UTGWW-TFa0Z %
&’F“EEV iew — MAKECBASESTRUE — — "~ s PMSLP S4 L ©090 100K 1 2 -
202, | ,402 TP SMC EAN 1 TACH — SMC FAN 1 _TACH o = NN\ 55T oW W TF 207
YS LED ILIM - =
SYS s > SMC_FAN 2_CTL — NC SMC FAN 2 CTL
SYS LED L VDIV —SNE_FAN 2 TA = EAN 2_TA( .
s mmD—SMC_FAN 3 _CTL — NC SMC_FAN 3_CTL
R5032* _ C EAN -
3 40k . . . NG SMC EAN 3 TACH  — SMC FAN 3 TACH o -
1/16W
A Mg, o 15930 - mp—SMC_RSTGATE L _ TP SMC RSTGATE L
— — NAKE_BASE=
{">| _@ SOT- 563 = SYNC MASTER=(T27 M_B SYNC DATE=(10/27/ 2009
SYS LED L e
H @ » mp—SMC_P10 — TP S\ P10 SMC Suppor t
- s TR SMC_P20 = TP S’\/C=P20 Ap le Inc 051 8561
" . " » > SMC_P41 — TP _SNC P4l R p . o~
— - C. 0.0
s r—SMe_PB3 = TpfsNC:F B2 NOTI CE OF PROPRI ETARY PROPERTY:
= » p—SM=PHS =kt BAE= T T EPTLRLEAIER LN LS TIE |\
s D SMC_SYS LED SYS _LED_ANODE oo = B THE POSESSOR AGREES TO THE FOLLOW NG
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CRI TI CAL
LPCPLUS_CON
J5100
D PP3V3_S5_LPCPLUS *eer ST
= 31~ 32
. =PP5V_S0_LPCPLUS O
ool e | LPC CLK33M LPCPLUS (rm 2 »
72 25 10 @y LPC_AD<0> >0 01" @me | LPC AD<2> oD
2 % 1nggry LPC_AD<1> o0 0l° ea | LPC AD<3> D v e
7 8
oo SPL_ALT_MOSI - ool o1 sPirRov USE MB o e
22 SPI_ALT_M SO 0 0l2 g | SPI_ALT CK e
72 3 10 rmy—LPC_FRANE L DET D EVED SPI_ALT CS L o
s 10 o PM_CLKRUN L 50 0> @ua | LPC SERIRQ aD e
w55 7 g SMC_TMB o 00l o | LPC PWRDWN L o
- > LPCPLUS_RESET L - ool o [ s oD +
s 55 @@ SMC_TDO - 200122 5 [ SMCTCK o + =
» . SMC_TRST_L - 2l00l2" o | SMCRESET L o 55 o0 o
% qoom_SMC_MD1 - 5001 o | SMCNM o -
2 55 20 > SMC_TX_L - 20012 e | SMCRX L oo 5 5 56
29 o ol ; LPCPLUS GPI O oo 7 1
33 M\ 34
N\
516S0573
SPI_ALT M SO., »
SPI_ALT_MOSI ., .
SPI_ALT CLK ., »
SPI_ALT CS L o
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
R5128'| R5127'| R5126'| R5125"
0 a7 47 47
whis T s
R51]510 402 402, 402 402, R541720
7 1o mm-—SPL_CSO_R L 1 5/2727SPI Cso_L 1 50/2 SPI_MB CS L rrmy
10) 10)
R5111 Mg RE121  Mib¥
210 SPI_CLK R 1 2 21 SPl_CLK 1 2 SPI_MB CLK -
™ &% ’\/5}//8\/ oD
R5112 M ¥ R5122 M L¥
o > SPL_MOSI_R 15 5 2 SPI_MOSI N SPI_M.B_MOSI gy or -
5% 5%
178w 1/ 18w
b o R6123  Mgy!
719 7 q—SPL_M SO LAAN2 SPI_MB_M SO e -
B Mfl/é)'\év
40,
. _=PP3V3_S0_DEBUGROM
EFI _DEBUG EFI _DEBUG
= - EFI _DEBUG
R5101'| |'R5103 C5101 -
& o 0.1 —— { EFI _DEBUG
TEL R VALY i o
402, 2402 202 U5101
DEBUGROM E2 3 ey MPAMOL-Ropal 5 =1 2G DEBUGROM SDA sy o0
DEBUGROM E1 2 g
6 = JGROM
A NO STUFF NO STUFF 7 VDCR' TICALsa 6 =12C DEBUGROM SCL s SYNC VASTER=( 127 NL.B SYNC DATE=( 12/ 15/ 2009
R5102'| ['*R5104 — E0/ Nool Ly ne T
0l So° vss LPC+SPI Debug Connect or
Yl %_1@4/ 4 TR O e |
AR d} Appl e 1nc. | 051-8561 | D
L C. 0.0
Wite: OxAC/ OXAE J_ NOTI CE OF PROPRI ETARY PROPERTY:
Read: OxAD OXAF = THE | NEQGRMATI ON_CONTAI NED HEREI N | S THE
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n 1] : n 1] H 1" 1] H
MCP89 SMBus " 0" Connecti ons SMC "0" SMBus Connecti ons SMC "Battery A" SMBus Connecti ons
. =PP3V3_S0_SMBUS MCP 0 , =PP3V3_S0_SMBUS SMC 0_SO , =PP3V42_G3H_SMBUS_SMC_BSA
L
MCP89 R5200! ['R5201[ SO DI MM " A" SVC R5250'] 8251 Debug Tenp SVC R5280') |'R5281[ Battery Charger
U1400 5% 5 J2900 4900 a% T TMP442A: U5535 4900 )3 Td 1 SL6259 - U7000
( MASTER) M:hb}zé/ Mg.zdé’ (Wite: OxAO Read: OxA1l) ( MASTER) Mib}z@; Mg.zdé’ (WRI TE: 0X98 READ: 0X99) ( MASTER) Miﬁ? B | (wite: 0x12 Read: 0x13)
2 2 2 2
D 1012 SNBUS MCP 0 CLK — =12C SODIMVA SCL ., . SMB 0_S0_CLK —l. SMBUS SMC 0 S0_saL —_=12C MCPTHVBNS_SCL ., . SMB BSA_CLK —| =1 SVBUS SNC BSA SOl — =SMBUS_CHGR SCL . D
~BASE=TRUE = ="WARE BASE=TRUE . — | = = VAKE BASE= =
1210 10 SMBUS MCP 0 DATA — =12C SODI MVA SDA ., . SMB 0_SO_DATA . SVBUS SMC 0 SO _SDA —_=12C MCPTHVBNS_SDA ., .- SMB_BSA_DATA 7o 7 SVBUS SMC_BSA_SDA — =SMBUS_CHGR SDA w
“WAKE_ BASE=TRUE = ﬁ-mmmw = EI—WE:EE&TRUE =
] L J L J L
SO D vj " B" . BATTERY
mn mn
SMC "A" SMBus Connecti ons
(Wite: 0xAZ Read: OxA3) NOTE: SMC RMT bus renmmi ns powered and nmay be active in S3 state M (See Tabl e)
— — Battery Manager - (Wite: Ox16 Read: 0x17) —
& =12C SODIMVB SCL o = ' : — = s
- ==l2 BESY, A Battery LED Driver - (Wite: 0x36 Read: 0x37) =—=SMBUS BATT SO
Debug Devi ces s =1 2C SODIMVB SDA ., Battery Temp - (Wite: Ox90 Read: 0x91) — =SVBUS BATT SDA .,
(Not stuffed in production) L S'VC R52719<1 11R|?271 Tr ac k(pad L
4900 & 595 J580 —
Vr ef DACs M ke ( MASTER) TEL 160 Wite: 0x90 Read: 0x91
b%v %ZL (Wite: Ox ad: 0x91) T n -
DAC5574: U3300 CD3275: 880 4D22| |2
(Wite: 0x98 Read: 0x99) (Wite: 0x72 Read: 0x73) s SMB_A S3_CLK — 77 SMBUS SMC A S3 SCL —_=12C TPAD SCL 44 SI\/C I\/B'nagerrent SI\/BUS ConneCt I OnS
— VARE_BASE=TRUE = The bus fornerly known as "Battery B
- =1 2C_VREFDACS SO — — =12C MKEY sC o = SMB A S3 DATA =i TSR = =12C 1PAD SDA “ . =PP3V3_S3_SMBUS_SMC_MGMIL
2 =1 2C_VREFDACS_SDA — — =12C M KEY_SDA . a| L
' : SMC Debug ADC
- 4900 LT23097 UB00O
Mar gi n Contr ol ( MASTER) (Wite: 0x10 Read: 0x11)
PCA9557: U3310
C (Wite: 0x30 Read: O0x31) . SMB_ MGMIT_CLK =12C SMC ADCS SCL . C
. —12C PCA9557D SOL - .- SMB_MGMI_DATA =1 2C SMC ADCS SDA ..
» =1 2C_PCA9557D_SDA ;
]
mn mn :
EFl Debug Serial SMC "B" SMBus Connecti ons
M24MD1: U5101
(Wite: OXAC/ OXAE « =PP3V3_SO_SMBUS SMC B SO
Read: OxAD/ OxAF,
+ =1 2C_DEBUGROM )SCL —
+ =1 2C_DEBUGROM SDA — SMC "R5261 Prod Te
N U4900 59 o EMC1413: U551 ]
( MASTER) ) SLF (Wite: 0x98 Read: 0x99)
- . SMB B_SO_CLK —_=12C CPUTHMVBNS SCL .
MCP89 SMBus " 1" Connecti ons = SMB.B_S0_DATA = =126 CPUTHASNS S0
L
» =PP3V3_SO_SMBUS MCP 1
NO STUFF NO STUFF
230! IR5231
B (Wite: OXEO Read: OxE1) LYY %FE}@’ B
202, 2402
219 SMBUS MCP_1 CLK
TNARE_BASE=TRUE
210 SMBUS MCP_1_DATA
TNVARE_BASE=TRUE
d R5235') ['R5236
MCP89 SMBus 1 is slave port to % %
access internal thermal sensors M:iég’ %gﬂé"
2 2
Anot her sl ave port is avail able
at 0x10/0x11l, probably not used.
A SYNC MASTER=MASTER SYNC DATE=MASTEH A
K87 SMBus Connecti ons
d} Appl e I nc. 5' 8561 | D
L C. 0.0
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CPU Vol tage Sense / Filter

., PPVCORE SO_CPU Xw55§09 315%)9
1532  CPUVSENSE IN A 53K SMC_CPU VSENSE gy s
PLACE_NEAR=U1000. AA13: 19. 05 nm 1/11“/gw

VE-LF 1 C5309

402 L0 220F
-1 20%
2 6.3V
X5R
402

D GND_SMC_AVSS ;5 35 36 39 40

Pl ace RC close to SMC

MCP Vol tage Sense / Filter

., PPVCORE SO_MCP XV\55§59 %5?359
1532 NCPVSENSE I N A 03K SMC_MCP_VSENSE g, o
PLACE_NEAR=U1400. AB22: 5 nm 1%

Wi |1 c5359

0:

GND_SMC_AVSS 5 35 36 30 40
Pl ace RC close to SMC

PBUS Vol t age Sense Enable & Filter

Bb315
NTUD3169CZ
SOT- 963
N-CHANNEL | 6 PBUSVSENS EN_L
RE30% .
52 > =PBUSVSENS EN 2 G %1%‘;\7\7
Enabl es PBUS VSense N 402,
di vi der when hi gh. _,__ s PBUS G3H VSENSE
R5385"*
27. 4K
SR 453
» PPBUS G3H =
-7 PPB H . Wih,[ RTHEVENIN = 4573 Chns
B P- CHANNEL SMC_PBUS_VSENSE Flos
R5315*
100K R3386' |1 5385
1/ 16W 5.49K¢ |
MF- LF 208 0. 22UF
402 1716w < T 2%
2 VF-LF 2 BV
PBUSVSENS EN L_DI V 402, 202
GND_SMC_AVSS .; 35 36 39 40
Pl ace RC close to SMC
A SYNC VASTER=12/ M.B SYNC DATE=02/ 16/ 201

TTILE

Vol t age Sensi n

s |
(f} Appl e | nc. 051-8561 |D
S C. 0.0
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MCP/ CPU 1. 05V AND CPU VCor e Hi gh-Side Current

8

=PP3V3_S0_CPWVTTI SNS

Sense / Filter

« _=PPBUS_S5_CPUREGS_| SNS_R
1
CRI Tl CAL “3 "’W Cfiﬁ}]
R5492 1 ¥
% paoz | B s
iw .
osic' gopel 1SNS CPUVIT N sl 'Scro  our | CPUVTT 1 QUT 1 y K SMC_CPU FSB_| SENSE w
16
4 |_| ISNS_CPWIT P _thine g0\, Rl o WbF |1 C5436
_ 2UF
+ _=PPBUS_S5_CPUREGS | SNS o PLACEMENT_NOTEs: T gmé%
o Pl ace cl ose to SMC a5
] (For R and Q) L_GND_SMC AVSS 2; 35 36 30 40
Battery (BMON) Current Sense, MJUX & Filter
s =PP3V42_ G3H BMON | SNS
&E° P48
PLACEMENT_NOTE=PI ace near sense resistor 1 1 .
- A —L g IuF 0. 1yF L BMON: ENG
Char ger/ Load si de U5403 2 g\,, céﬁ.‘gz U5413
CKPLUS_WAI VE=Pdi f Pr _badTer I NA213 0 NC7SB3157P6XG
o CHGR CSORP sl scro our [6 BMON_| NA_QUT 1l S0 smle SMC_BMONMUX_SEL
BMON: ENG PR,
s CHGR CSO R N __alinw o\ REFIL ) . | SL6259 Gfal n: 36x
CKPLUS_WAI VE=Ndi f Pr_badTer ( V) v veq | NA213 Gai n: 50x
Battery side G\D 3554:91
_ e o 3 4 BVON_AMUX_QUT 423K SMc BATT | SENSE -
NOTE: Monitoring current from B0 A A
battery to PBUS (battery discharge) VER 1 BMON: ENG M:_lﬁ,\gv 1 C5490
across R7008 BMON: PROD 1R5423 402 055U
= R5431 100K™ ™ PLACEMENT_NOTEs: ;i
o rm— CHGR_BVON 2 1 ¥s¥  Place close to smc | %2
A Fr om char ger ' _ 5% 2 (For R and O GND_SMC_AVSS 2 55 36 3 10
Eor engi neeri ng. ft;‘;meﬁ% Moo NOTE: R5401/ C5490 changed due to | ow
or production, stu — — source/sink current of |SL6259.
PLACEMENT_NOTE=PI ace R5431 next to U5413

CPU VCore Load Side Current

8 7 6 5 4 3 2 1
MCP MEM VDD Current Sense / Filter MCP VCore Current Sense Filter
. _=PP3V3_SO_MCPDDRI SNS R5416
5400 . =PP3V3_SO_MCPCOREI SNS - MCPCORESO_| MON R ARy SMC_MCP_CORE | SENSE rrm, o
1
D 3 e = | e s G (R
W N B0 ) Tor
- 2
- o> MCPDDRFET_KELVI N £ sero-s NCPDDR SENSE AMP (Sense R "output™) H\51A422191 z %" R5415 é—ND SMC_AVSS 4, 55 56 5 a0
- o> MCPDDRFET_SENSE 3N W » [y MCPCORESO_VO slin | S0 Tour |6 MCPCORE_| OUT 1A Q2 PLACENENT_NOTES:
g Gai n;: 100x %W Pl ace close to SMC
R541(31 ] ° @—(g‘:sse Equi'niit?) LN 100V v) FEE scal e 1oA v s (For R and O
o an Max VOut: 2. 48V )
Wil L R541}9 sense R is R7525, 1mChm - x NOTE: Do not stuff R5415 and
2 VEPDOR SENSE E WE? Max Vdiff = 24.8nv | R7593 at the same tine!
NO STUFF * L
1 C5}4U§:4 B
E&%ézgémwv- YAE —IE %S{
1 MCPDDR SENSE B | "*°
=
3 B
MCPDDR SENSE ¢ 1% SMC_MCP_DDR | SENSE
ANAZ—¢SMC MCP DDR | SENSE ey
iy
1 2 1
Rs412 i | osans
% PLACEMENT_NOTEs: 7 8%/
M:l%W - = 2 xgé
255 Pl ace close to SMC
C (For R and ©) GND_SNVC_AVSS ., 25 5 1 10

Sense / Filter

R5471
o oL MP6_I MoN 15 AR SMC_CPU_| SENSE
1%
0¥ Re480: |1 5470
PLACEMENT NOTEs: — yib é’og%ZUF
N 1/ 16W
= “’{Ezb 2%

Pl ace close to SMC
(For Rs and O

DC-I N (AMON) Current

R5481
o CHER AVMON 1% 3% | SMC DOIN I SENSE g s
1%
WY | cs487
40 — 2UF
PLACEMENT_NOTEs: T gﬂg%
Pl ace close to SMC i85

(For R and O

oo =

GND_SMC_AVSS .5 26 2 5 a0

Sense Filter

GND_SMC_AVSS ; 35 36 39 40

SYNC MASTER=T27 M.B

TTILE

SYNC DATE=02/ 02/ 2010

Curr ent Sensmgnm
d} Appl e I nc. | 051- 8561 |'DE
° C.0.0
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CPU PROXI M TY/ HDD FLEX AREA/ FI NSTACK THERMAL SENSOR

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

75 CPUTHVBNS D2 N

402

MCP DI E/ CPU

MCP_THNVDI ODE P

s _=PP3V3 SO CPUTHVBENS R545715
) 2 PP3V3 SO_CPUTHVENS R
TN LI NE W DTHE. 25 mm
PTEY IV == A
M LF ) APN 35382571 R5516'| |'R5517
202 1 C5515
53 L hE 10K 10K
= %" L% S € Piow
75 CPUTHVENS D1 P 2 v, ity NE-LF
PLACEMENT_NOTE=PLACE CLCSE TO J4501 IN A CONVENI ENT LOCATION BEN G0z 402 , 2402
C5521 1 2| pp1 THERM / ADDR|_” CPUTHVENS THERM L
( 5 1 0. 0022uF —— | T1
DETECT HDD TEMPERATURE BC84 BI\E/)D?XIZ-i ;‘3\77_ 3 DNlm (:AIlLERT* 8 CPUTHVENS ALERT L
732- CERM
Sorrsz3, 402 | _ 4 or2/ 3 swvoaTAl 9| =12c cputHvens spa D =
HIVENS
' . = 5| one/ o3 svok | 10 | =i2c cputHvens sal o
GND THRM_PAD
6 11
15 CPUTHVENS D2 P
3 L
501 . C5520 * = PLACEMENT NOTE: PLACE US515 NEAR CPU
DETECT FI N- STACK TEMPERATURE 3@4%,\»0('_' 0.0022uF ——
SOT732- 3 N 052% 2

DI E/f MCP PROXI M TY THERMAL SENSOR

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

MPTRIDE SR APN 35352795

s _=PP3V3 SO MCPTHVBNS 1/\7\7/\/2 PP3V3 S0 THVENS R
M N_LINE WDTHE0. 25 mm
5% M N_NECK_W DTHEO. 25 mm
1/ 16W VOLTAGE=3. 3V
M- LF

DETECT MCP DI E TEMPERATURE

MCP_THVDI ODE N

MCP_T_DI ODE_SENSOR
C5522 1
100PF —
SSV N
202

»_T_DI CDE_SENSOR
8 1 C5535

0. 1uF
20

V+
U5535 - &,

CPU THERMD P

1ok TMP442A
2 SOr23-8
IiDXNNéP,LDI CDE_SENSCR SCL |7 =12C MCPTHVENS SCL B
3 |oxp2 spa| 8 =1 2C MCPTHVENS SDA & =
4 loxne
G\D
5 PLACEMENT NOTE: PLACE U5535 NEAR MCP

DETECT CPU DI E TEMPERATURE

CPU THERMD N

MCP_T_DI ODE_SENSOR
C5540 1t
100PF —
o —
50V 2
202

= [ ER

SYRC_DATE-VASTER

R T

Ther nal

Sensor s

d} Appl e I nc.
®
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. =PP5V_S0_FAN RT

. =PP3V3 _SO_FAN RT
C CRI Tl CAL
| | 7e128 %804
R5660 VS
1/120\1/\7 ’\K: ::
R5665 "ask, 1[5 sv oc
* o SMC_FAN_0_TACH 1,<‘/Z/'§/z . EAN_RT_TACH 2[o | TACH
118w 3l 5| MOTOR CONTRO
- 4 o G\ID
R5661*
100K 660 N0
e &b
el SSNBKL5FV + 51850521
062, SCD- VESM HF
- L L EAN_RT_P
(]
A SYNC MASTER=T27 M_B SYNC DATE=02/ 16/ 201

TTILE

Fan Connect or

TG OVEET s |

(5 appie tne. [ 051 8%61]D
®

NOTI CE OF PROPRI ETARY PROPERTY: PR —
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ettt ettt ettty sttt
' PSOC USB CONTROLLER . &P |G | RE | VeE | o g
| | TNPT0? Vi [fouA |2 55 KaW[0 0255 V] 0 255E 6 W Keyboar d Connect or
: USB | NTERFACES TO M.B [ 80UA 0.204 V| 16.32E-6 W
I - SPI HOST TO 22 | : :
| - TRACKPAD Pl CK 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 w s =PP3V3_S3_TPAD NCx2
! w5 [=PP3V42_G3H TPAD ~
I g o | PSCC VDD 8MA (TYP) 1.5 OHM |0.012 V 96E-6 W | o
| 1o =PP3V3_S3 TPAD R3704 ovPassUs 701, BYEASS=Us70L ABYEBRTRRTOL 4001t m 14MA ( MAX) 0.021 V| 294E-6 W 2
D 2 W PESVS S8 ESOC I 18V BOOSTER VIN AMA (MAX) [4.7 OHM | 0.0188 V| 75.2E-6 W, w7 WS _KBDIL 24
I & K : o7 WS KBD2 27
| Mjég\g VOLTAGE=3. 3V 1 % 04 lCB705 leﬂOG : A:, WS KBD3 268
! - 38 s 3v | w7 W5_KBD4 29 5
2 CeErm 2 X7R CERM 2 W5_KBD5 24
| 402 85 a7 o
| ' w7 5 KBD6 DY
| J_ : I 7 WB_KBD7 24
I
| = W5 KBD23 ., | p ﬁ ﬁEBS 20
I w7 PLCKB L WS KBD22 -4 | LED: K6 K69 .. W5 KBDILO lgg
| - BUTTON DI SABLE WS KBD21 .4 | R5714 ) WS KBDLL W0
| v+ Z2_HOST | NTN WS KBD20 ;4 | 3470 © e KBDLZ 0
| » WS LEFT_SHI FT_KEY WS KBD19 ., » WB KBDI5_C 1 We KBS 3
| » WS LEFT_OPTI ON KEY e WS KBD18 ., I 1“, 1“5W“ ® A KBDL4 158
| ! Mios" . W5_KBD15_CAP 2D
| HENHEEEREEEEERE ! : W5 _KBD16_NUM EE DY
[)] O < NO O |
! :':';'2'2';'9§o'o'o'o'N'N' | R?7|%5 7 V& KBDL7 D
| .+ \\5_CONTROL_KEY ipy 3 HAEERE""ERERRY po ol We KBDIZ . , WE KBDIGN 2 . \\G_KBDI1O 14 0
| wr Z2_KEY ACT L ap2_1 CRI Tl CAL P2_0f4L W5 _KBDL6N _ . | e o \\B_KBDZ2O 40
| Nex_3Pa_7 oM T P4_6[40 KBD1 " | Vios™ w7 _WS_KBD21 EDY
| TP P4 5 4p4 5 Us701 P4_4lze WS KBDIA ., ° e K2 +o
w Z2_DEBUGB 4pP4_3 CY8C24794 P4 2100 VB KBDLS .. ' R5710 WI5_KBD?3 EDY
I ar o
v L2 RESET 9P4_1 e P4_0|ST W8 KBDLZ .. ' SMC ONCEE L o 1,55 WS KBD_ONGFE_L 5
! w7 _PSOC_ M SO 1p3~7 (SYM VER?) P36/ WS KBDI1 ., | s 3 N ] g
! w7 PSOC F CS L 8pP3 5 P3 4[35 WS _KBD10 74 | 1 1é’w
I PSOC_MOSI 9pP3” 33752983 o342 WE_KBD9 : C5710 » Vaos" w7 W LEFT SH ET_KBD o
C aa 7 P3_3 P3_213 VB KB . | 0. TUF s W5 _LEFT_OPTI ON_KBD E
| 17 _PSOC_SCLK 19p3_1 P3_0|33 W5 KBD8 7 a3 | 20% > " \\B_CONTROL_KBD 1o
| w7 _Z2_M SO 1p5~7 P5_6[32 KBD? 743 | =5 o
wr 22 _CS L 12p5 5 P5 4|31 WS KBD1 7 a3 PLACEMENT NOTE-NEAR 35713 €L —
| _ _ A2 — 31
| 1+ Z2_MOSI 13p5_3 P5_2[0 W6 KBD2 . : = NCx—0O
- RT- S|
| w7 _Z2_SCLK 4p5_1 ~o o q ~oo N T o P5_0}2° KB 742 | FF14- 30A  R11B- B- 3H
THRML
| FrrrdseSihaars oMy ! J5713
e e Lttt | CRI TI CAL
| EEHEEEEENEEEEE 1 |
I TP_PSOC SCL W5_KBD4 | 518S0637
| TP_PSOC _SDA WS_KBD5 |
| TP_PSOC P1_3 = W5_KBD6 |
| TP_I SSP_SCLK_P1_1 TP_| SSP_SDATA_P1_0
| I SSP SCLK/ 1 2C SCL | SSP SDATA/ | 2C SDA : I I .
| R5701 22 aKn_ . | SMC Manual Reset & |sol ation
: = USB_TPAD P 1’\/5\0/4\/2 = USE TPAD R P TP P7 7 | Left shift, option & control keys conbined with power button cause SMC RESET# assertion.
| %,{jég‘é’ (2233353 PSO0) : Keys ANDed with PSOC power to isolate when PSOC is not powered.
: R527402 —i%’ozaez L 8511103 L 5?.57191 ! 1o =PP3V42_G3H TPAD
| 721 _USB_TPAD N IAAN 2= USB_TPAD R N T, iﬁém T, iﬂf o . égéfv :
5% -
| R 02 —‘“—" °08 | s =PP3V3_S3_TPAD CRI TI CAL 1 8517UEF>0
| BYPASS=US701. 22.19:5 | VD p— %
L PASS2UE701. 2
| = b 2B AR Br01. 22:10: 11 | Us750 2 i(%\é-CERM
Bl - ___________ I SLGAAP006
. WB_LEFT SHI FT_KBD 2N TN
sinse T N\oaras WS LEFT SHIFT_KEY .,
. L )
TPAD Buttons Di sabl e 7l p Bz{
™\ our g 8 WS_LEFT OPTI ON KEY .,
. BUTTON DI SABLE . WB_LEFT OPTI ON KBD shner | )
PLACE THESE COMPONENTS CLOSE TO J5800 oo | TR
THI 'S ASSUMVES THERE' S A PP3V42_G3H PULL UP ON M.B - =
G7oL | o
sovonSPEAPE |1
3 —
THE TPAD BUTTONS W LL BE DI SABLE 1 o
2[c%st) WHEN THE LID I'S CLOSED = Pull-up in U5010.
SMC LID LID OPEN => SMC_LID LC ~ 3. 42V _SMC TPAD RST L o =
s M= L  LIDCLOSE => SMC_LID_LC < 0.50V CRITI CAL - 1 C5755
0. 1UF 701 ,.Dbi3
VDD p— s R
U5755 ? i o sononISERE |
SLGAAP006 H
2|IN AL TOFN *
e 5(G” sz
sl a2 Y\ ar A 4 SMC TPAD RST
A =7 W5 _CONTROL_KBD 7IIN A3 B2 :
CONTROL SYNC MASTER=T27 M.B SYNC DATE=02/16/ 2010
6|IN Bl ‘_JCUTBB WS KEY A myn=
o - VELLSPRI NG 1
an  BRY v
1 ° d} Appl e I nc. 05 8561
L C 0.0
1 NOTI CE OF PROPRI ETARY PROPERTY:
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BOOSTER +18. 5VDC FOR SENSORS

BOOSTER DESI GN CONSI DERATI ON:
- POVWER CONSUMPTI ON

- DROCP LI NE REGULATI ON

- RIPPLE TO MEET ERS

- 100-300 KHZ CLEAN SPECTRUM
- STARTUP TI ME LESS THAN 2MS
- R5812, R5813, C5818 MODI FI ED

| PD FI ex Connect or

Teadit CRITI CAL
3. 3UR- 870MA D5802 CRI TI CAL
oM T PP5V S3 P18V5S3 1YY Y2 , P18V5S3 SW 1 N 2 PP18V5_S3 R 55%6508%(2)28
. =PP5V_S3_TPAD RS5H%QT5 VN REER Y VLFSOI0AT- SMIFE | M TR DT R BOSIOVEXG VP RECR W DY o _=PP3V3_S3_TPAD o o PP18V5_S3
P 1 PP5V_S3 P18V5S3 VI N R5812 , s
E Bty B gl 1w w1 22.CS L o ols Z2_KEY ACT L .,
#2 - ST 3 Phew w+ Z2_DEBUGS ol5ols Z2_RESET
VIN S R P a7 _Z2_MOSI 8l 5 ol? PSOC F CS L 1.
C5819 ¢ w7 Z2_M SO 10 9 Pl CKB_L 7 a3
1 Tlﬁjgesl%?s FB| 4 P18V5S3_FB 1%5 — w1 Z2_SCLK 12 gg 11 PSOC_M SO T
N w1 _Z2_BOOST_EN 14 13 PSOCC_MOSI 74
NCx3_|po crRL|S Z2_BOOST_EN ; .. 17RP8%3 oolR 2 v Z2_HOST INTN 16 gg 15 PSOC_SCLK i
C5816 1 C5817 CRITI CAL 1 a5 okl o ol =1 2C TPAD SDA
CIUF - L 2 2UF 8 R5811 riew s Z2 CLKIN 20[ 0 ol1e =1 2C_TPAD SCL .,
BT To TR @ 9 100K 2402 2 )
C X7TR- CAEEU%II BB PAD & lllﬁ‘é’ O O
o ~| © 2402 —
! 51650689 L
A SYNC_NVASTER-NVASTER SYNC_DATE-NVASTE]
e
IO
d} Appl e I nc. 051- 8561
S C.0.0
NOTI CE OF PROPRI ETARY PROPERTY: [
PREPREFANY PR ERT R HEE BT 1 e
e PSEaEdR ACRERS T8 THE FOLLOW NG R —
| TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 58 OF 109
DO NOT SYNC FROM T27. REMOVED KEYBOARD BKLI GHT Cl RCUI T N T R S 1T I wioLE Or parr [ T—
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=PP3V3_S3_SM5

R5921 PULLS UP SEL PINS TO ENTER STANDBY MODE WHEN PI N IS NOT BEI NG DRI VEN BY SMC

R5922
1,50 2 ) _PP3V3 S3 SMS FILT,
s s
07 59221 1 C5926 o
0. 1; E O1UF A
g [ U920
LGA —1}<NC
= NCx—PNC CRI TI CAL 10 SVME X AXI S .
SMS_PWRDN 12 |seLo =
MARE_BASESTRUE 1 6 |seL1 9 SMB Y AXIS oD =
5 8 SMB Z AXIS w
ST go o
j copl Lessa losons
' o T T
202 402 402

Anal og SMS

DO NOT SYNC W TH K84. REMOVED NO STUFF ON C5923, C5924, C5925. ADDED PLACE NEARS

5

Desired orientation when

pl aced on board top-side:

+Z (up)

+Y
+X

O

Front of system

|

Circle indicates pin 1 |location when placed
in correct orientation

SYNC DATE=MASTER A

SYNC NVASTER=MASTER

SVE

d} Appl e I nc.
®

051- 8561 | D
C.0.0

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COVPUTER | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL CR PUBLISH I T I N WHOLE OR PART
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6

4

3

2

1

o™ RO
=PP5V7$37DEBUCLADC7AVIJ31 10 PP5V_S3_DEBUG ADC AVDD FI LT PP5V_S3_DEBUG _ADC _DVDD_FI LT 1 10 5 =PP5V_S3_DEBUG_ADC_DVDD .
PLACEMENT_NOTE=PLACE NEAR Q8450 PLACEMENT_NOTE=PLACE NEAR Q4590 3 MALLLE WO o . V
T T 16w VL TAGESBV. L
XW5010 XW5020 M- LF DEBUG_ADC DEBUG_ADC DEBUG_ADC DEBUG_ADC M LF
EY EY a0 1 C6000 1 C6001 + C8002 + C6003
0 PPAVA WANE 1 L7l 2 P3v3 WAN F_XW 557 PPV SWODD 1 L 2 PRV SWODD XW I e L Tour Lo 1uF —L Tour
PLACE_NEAR=J3301. 22: 25. 4mm B I PLACE_NEAR=J4500. 9: 25. 4mm -1 %83“ -1 éu%/nv 2 ggv ) éug/nv
2
DEBUG_ADC 1DEBUG,ADC 2 CERM R &= %R
'R6010 R602 3
634K PLACEMENT_NOTE=PLACE RC NEAR U6000 1M PLACEMENT_NOTE=PLACE RC NEAR U6000 o
1% To
Hiew DEBUG_ADC isw DEBUG_ADC L AVDD _ DVDD =  DEBUG
2402 R6012 2402 R6022 = = 5 ADC
226K 226K U000 RE001  PLACEvENT Nore=pLAGE CLosE TO W00
P3V3_WAN F_DIV 1 2 o—ADC_CHO 46 P5V_SW QDD DI 1 2 o ADC _CHI 46 LTC2309 33 _
ADC_CHO 22 |CHO ADO|_14 1 2 =1 2C_SMC_ADCS_SDA 38
DEBUG_ADC 1% DEBUG_ADC 1% 46 L N D
'R6011 L DEBUG_ADC 'R6021 e DEBUG ADC s ADC Ol 2cl wac PO 135w DEBUG ADC
0 1 402 1 C6022 DEBUG >
M o gGZOUleZ 681K 2. 2UF 18 ADC_CH2 2 jC2 05 R6002  macen nore-pace aose 10 kio0o
1% 169% 1oew 0%, ) ADC_CH3 11CH3 SDA[ 17 ADC_SDA 23
i/ég\g 2 &3 Ve 2 %35 ADC_CH3 unused, so pul | ing down. o ADC_CHA 2 |ora scLl 1 ADC saL N N =1 2C SMC ADCS SCL am e
Chid a0z 2 DEBUG_ADC 4 ADC_CHR s |ors N
l R6005* a6 ADC_CHB 4_|{CH6 VREF|_7 ADC VREE MeSF
L = 1K 46 ADC_CHZ s lcH?
) 116w s lcom REFCOMP|_8 ADC_REECONP
DIVIDER -~ 2/5 3 DEBUG_ADC DEBUG_ADC
DIVIDER ~ 2/3 2 12C ADDRESS: 0X10 / 0X11 THRM 1 C6004
ADC RANGE: OV TO 4. 096V ~— G\D— PAD L g
LSB: 0.001V °l af o g 8 T, i
= CERM
46 s _=PP5V_S3 DEBUG | SNS o
DEBUG_ADC DEBUG_ADC
1 6030 1 C6051
0. 1UF Ot F
DEBUG ADC S i DEBUG_ADC 2 &
DEBUG_ADC CERM R6050 202
Rg4033 0 uUs030 “ _ 499 | SNS ODD R P DEBUG_ADC PLACEMENT_NOTE=PLACE RC NEAR US000
75 %0 (TN | SNS Al RPORT P 1 2 75 | SNS Al RPORT R P OPA330 PLACEMENT_NOTE=PLACE RC NEAR U6000 75 33 [T I SNS ODD P 1 2 75 U6051 - "
= DEBI ADC
S 1 > scros = DEBUG_ADC b s OPA330 = -
C ot —"N 4 R6034 e N NG R6054
w0z 1
3 I SNS Al RPORT | OUT 1 228K, o ADC_CH? s 4 I SNS ODD | QUT 1 2 o ADC CHA 46
DEBUG_ADC (N Y N DEBUG_ADC IN V. o
> 1% . 2
2 1/ 16w DEBUG_ADC R6051 asw DEBUG_ADC
Rg4033 ! GAIN 1239 Moos" 1 06034 499 2 GAIN 561X 02 1 C6054
7 30 (TR | SNS_Al RPORT N 2 75 | SNS AIRPORT R N 2. 2UF 75 33 [T I SNS ODD N S N 2 7s | SNS ODD R N 2, 2UF
6.3V
1/ ow 1 2 5 yiow 2 i
Moz = 402 402 DEBUG ADC =
oebuG DEBUG_ADC NO STUFH  DEBUG ADC -
OFE  "TRe032 R6033 il Ce052 1 R6052 RE053 L
470PF —— 301K , 301K 470PF —— 28 i 2
19% —T— 16w N v, et 13
e 2 302F 116w NO STUFF 202 2402 wasw NQ STUFF
o 2 Mot C6033 fos” 06053
470PF 470PF
1]z e
=+ 10%
= 10% = sov
402
4 s __=PP5V_S3 DEBUG | SNS
DEBUG_ADC
1 Ce6061
0. 1UF
frvg
2
o
B DEBUG_ADC =
R6060
7 55 [Ty SNS HDD P 412 5 | SNS HDD R P DEBUG_ADC PLACEMENT_NOTE=PLACE RC NEAR US000
W U061 DEBUG_ADC
1/ew s OPA330 =
M SC70-5 R6064
402 —+IN \73P\ 226K
4 I SNS HDD | OUT 1 2 o-ADC CHS 6
DEBUG_ADC 3 v
SIN e 1/16W DEBUG_ADC
R6061 4 116w . 5
412 GAIN 845X 402 C6064
75 3 [TH) I SNS HDD N 7s | SNS HDD R N > oUF
1% 8%
1/ 16W — 2 X5R
o = 402
DEBUG_ADC
NO STUFH DERUG ADC —
6062 1 R6062 R6063 =
A70PF —— 348K | 348K,
10% — 71— 1%
&, e oE L% NO STUFF
402
0 z Mos” CB063
470PF
oM T N
XW6080 1
= M L %
4 s _=PP5V_S3 DEBUG | SNS DEBUG_ADC e, PPVOUT_SO_LCDBKLT . ) S0 LCDBKLT XW = gléR;
1 C6050 I - - 202
0. 1UF PLACE_NEAR=J9000. 38: 25. 4nm DEBUG_ADC
20%
2 22 'R6080
405 1M PLACEMENT_NOTE=PLACE RC NEAR U6000
_ 6000 Thew DEBUG_ADC
A = L PLACEMENT_NOTE=PLACE RC NEA L NG VST ERCNRSTER SYNC DATE=NASTER
= DEBUG_ADC amyn =
UB0s0 Re074 ey DEBUG _SENSORS AND_ADC
226K AV NOIVBER
| SNS LCDBKLT N 5N SC70 QuT L& I SNS LCDBKLT | OQUT 1 6 2 o—ADC_CH6 a6 N - D N Ve
75 o7 [T v R6081 | I'n 051- 8561
DEBUG_ADC 16w DEBUG_ADC 75K Appl e c. et
coB VE- LF L
75 67 [T I SNS L KLT P 4l N+ REF|_L GAlN 200X s 1 06074 :\:fz“ ® C O 0
@D Zi ¥ 2402 NOTI CE OF PROPRI ETARY PROPERTY:
6.3V
; ) BEHETTLAL SRR NS TE | o
A1 THE POSESSOR AGREES TO THE FOLLOW NG
= | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 60 OF 109
— 340 Il NOT TO REPRODUCE OR COPY I T
- DV DER 4 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
= IV ALL RI GHTS RESERVED 46 O: 76
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. =PP3V3_S5_ROM

SPI : 31MHZ&SPI : 62MHZ SPI : 41MHZ&SPI : 62MHZ
R6150*| ['*R6101 C6100 o| CRITI CAL ‘R6151
C 0k s 233K 8L 10K
WS S e asnel Us100 ey
402, 402 0D 32MBI T 5402
scp
72 37 [TH SPI_ M. B _CLK 6|scLK s/ sl ools | SPI _M_B_MOSI
MX25L3205DMRI - 12G
oM T
2 a SPI_MB CS L 1 cer
e SPL WP L o/ ace sa'si a2 SPL_MB M SO o s 72
5719 7 [T SPI ROM USE_M.B 74 HoLD*
SPI : 25MHZ&SPI : 41MHZ ao SPI : 25MHZ&SPI : 31MHZ
NOTE: |f D¢ is asserted RGll'%ZKl "l 11R(§K153
ROM wi I | ignore SPI cycles. 5% 5%
[ iEloy
402, 2402
]
________________________ |
: MCP89 SPI Frequency Sel ect |
|
| Frequency] SPI _MOSI |SPI_CLK |
|
| 25.0 MHz 0 0 :
|
| 31.2 MHz 0 1 |
|
B | 417 Mz 1 0 |
|
: 62.5 MHz 1 1 |
I NOTE: 42 & 62 Mz use FAST_READ command. :

SYNC MASTER=T27 M.B

SYNC DATE=02/16/201

TTILE

BTG ROV s |
CS Appl e | nc. 051- 8561 | D
S C. 0.0

NOTI CE OF PROPRI ETARY PROPERTY: PR —
PGP ETA PROPERLY O RPPLE. COVPUTER. 1 NG
THE POSESSOR AGREES TO THE FOLLOW NG PR —

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 61 OF 109

Il NOT TO REPRODUCE CR COPY I T e —
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AUDI O CODEC

APPLE P/ N 353S2355

L6201 VD MUST BE LESS THAN OR EQUAL TO VL_HD
FERR- 220- OHM _PPSV S3 AUDLO o 45 50 52
o [T =PPLVBRIVS SO AUDI O 1 2 R . PP1VBRLVE SO _AUDI O DI G
ML TS T
m
p vy =PP3V3RIV5_SO_AUDI O
c6210 |t 1CB211  VATERSY °
4, TUF 0. 1UF
;ﬁ:l 5 5 igzo . . PPAV5_AUDI O ANALOG am e
]
C6214 1 06213
C6219 * 0.1UF —— —— 10UF
- 1008 — 6218 *| | cB217 A I T
323“ 2 0. 1UF —— 10UF XsR 2 2 xR
52 50 45 GAD_AUDI O HP_AMP ANT- POLY 10% —T— —T— 205 402 603-1
87 PP4VS_AUDI O ANALOG Ao e o B MR R 2 2 TR pay GND AUDI O HP_AMP 48 50 52
[mmog C6221 1ot C6220 402 2012 LLP
10UF 10UF D VA_REF VA_FP VA AUDI 48 49 52 53
20% 20%
‘R6210 P - o BI AS_DAC s |VBI AS_DAC
> 67K So51 037 CS4206 EP U N HPOUT L| a8 NN LLNE W OTEEQ. 200y M N NEGK_W OTEEQ 20Mu AUD HP PORT L oo =
) > AUD HP_PORT R
B CRITICAL 51206 FN o P FiLT. UB201 MPOUTR«w MN_LLNE_W DTHEQ 300 M N_NECK_W DTHEQ 200 oo 5
02" CS4206ACNZC  HPREF| a0 ML woren 30w M N NECK W OTEED 20 AUD HP PCRT REF am =
&N
GPI OO0 = ANALOG SW CONTROL sz AUD GPI O 0 GPI 00/ DM C_SDA1 LI NEOUT_L1+ 3! TP AUD LOL P L NC
GPIOL = HP AMP CONTROL 50 AUD GPIO 1 12_|GPI OL/ DM C SPAZ. LI NEQUT_L1-| 34 TP AUD LOL N L NC
NC IP_AUD GPIO 2 14 |GPI @2 - LI NEQUT_R1+ 36 AD LOL R P D ** gy SPKR AMP. SIG  SOURCE
GPI OB = SPKR AMP SHDN CONTROL &1 ¢qomp-AUR GRIO 3 15 |GPlcs LI NEOUT_R1-| = AUD LOL R N oD = '
AUD_SENSE A 12 [SENSE_A LI NEQUT_L2+ a1 AD LR L P 51
o [TD-ALD SENS . - o A e
CS4206 FLYP LI NEUT L2- | a0 AD L® L N o - LFT. SPKR . SIG SQu
=PP3V3_SO_AUDI O . LI NE + AD LR RP
53 52 40 © [T s |FLyP " NEOUL?\; Z AD L2 RN D **  gr. SPKR AVP. SIG  SOURCE
OUT_R2- 51
43 |FLYC - oD
106226 a2 |FLYN
. 1UF oRITICAL
?ggnu M CBI AS|_16 AUD_CODEC M CBI AS oD =
2 jer VL_HD
02 |
VOOM_28_CS4206 _VCOM
= 1 VLIF
LI NEIN_L+_21 AUD LI P L .
HDA BIT CLK — <4
72 19 (TR CL 6 _[BI TCLK LI NEI N_C- AUD LI REF w0
72 19 [T | HDA SYNC T3 | e LI NEI N_R+|_2: AUD LI P R Yano K
T ze:_;.;. R
HDA _SDI NO 1 2 2 72 HDA SDI N CODEC s |SDI MCIN_L+|_18 AUDMCINL P am s
oy -5 {SDO M CIN_L-L 1 AUD MC INL N - EXT M C CODEC | NPUT
N LF | . M CI N_R+|_19 ADMCINRP  ms
72 10 [T~ 27K — '| A-gRESET M CIN_R| 20 ADMCINRN  gmss Bl M C CODEC I NPUT
72 19 [Ty HDA RST L
NC _TP_AUD SPDIF IN 47 _|SPDIF_IN
AUD SPDI E_OUT CHI P 4= |seoi £ our VREF+_ADd_27 CS4206 VREF_ADC NC
R6212
39
AUD_SPDI F_OUT 1 2 DM C SCL|_« TP_AUD DM C OLK NC
VYV
116w
Vios" DGND THRM PAD_AGND
1 g d
4
L C6224 |, ,|' C6225 NOSTUFF
= 1UF—— ——10UF .
Frv 2 v R6213
T TANT- PaLY 100K
0603- SM 2012-LLP 5%
116w
VE- U
, 402
53 52 40 43 GND_AUDI O CODEC M NRECK-W BTIEQ 204
VOLTAGE=0V
L6200 M N_LINE_W DTH=0. 4Mv M N_LINE_W DTH=0. 4Mv
FERR-220- OHM M RRESCW BRLEG: 2000 u6200 M NSy B 2 DI FF FSI NPUT= 2. 45VRMB
= TPS71745 = SE FSI NPUT= 1. 22VRMS
=PP5V_S3 AUDI O 1 2 4V5 REG I N 6 SN 1 PP4V5 AUDI O ANALOG 3
e D sios IN out oSO DACL FSOUTPUT= 1. 34VRMB
oRITICAL -
R6200 4V5_REG EN olen v rels avs e DAC2/ 3 FSOUTPUTDI FF= 2. 67VRVS
_ 2. 21K DAC2/ 3 FSOQUTPUTSE= 1. 34VRMS
53 52 48 8 [TND- =PP3V3 SO AUDI O .
1% ap N
W 1 C6200 E 1 06203
o2 —— 1UF 1 C6201 6202 * —— 1UF
0% 0. 1UF ——  —— 0%
L oV —auF 0% —— 10V
3\%; XW6200 T, i xmcég:\a 2 3\%;
2
2E R 202
D, G\D_AUDI O CODEC
NOSTUFF
R6201 ISYNC MASTER=AUDI O SYNC DATE=02/ 16/ 2010
1 0 2 TTTLE
e AUDI O CODEC/ REGULATOR
v e v g em ez
1- 1
= X201 d} Appl e I nc. 051-856
I, M NCRECK W DTS oA G\D_AUDI O HP_ANP S C. 0.0
varThesov NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF_APPLE COWPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
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I NPUT VOLTAGE DI VI DER

LI NE
CODEC RIN = 20K OHMS
NET RIN = 10. 36K OHVS (| NCLUDI NG PULL- DOANNS AT ANALOG SW TCH COM PI NS)
FCHP = 3.6 HZ
FCLP = 43KHZ
VIN = 2VRM5, CODEC VIN = 1.14 VRMS
CRI Tl CAL
R6301 P3G
. AUD LI L ,7. 81K AUD LI L DIV 1|2 AUD LI P L -
O R WETE T A% 11 N-RESWBIE. T in VRE W BT T
Moob i C
NOST!
106303 |'R6302
—L 820PF 21.5K
10%
> 487, gy
402 2402 CRI Tl CAL
C6302
2. 2UF
1|2
1T
20%
X5RJ:0CVERM
02
« o AUD_LI_GND M RERENR-VY BFHE: thM ) AE{D LI _REE oy
15‘)3300
TPow CRI Tl CAL
zﬁfé'z” C6312
2. 20F
1|2
1
GND_AUDI O CODEC 200
O e
—L 820PF
S a8 R6312 B
R 21. 8K
AT
MF-LF
2402
CRI Tl CAL
R6311 P35
- AU LI R 0 B8/K  AUD LI R DIV e AUD LI PR “
- = : 1/ éw = - : zlol% Y 3, I@E:WB ETW
PRI gy TR i
e
AUDI O LI NE | NPUT FI LTER
PR TOTEE e |
d} Appl e I nc. 051-8561 |D
8 C.0.0
NOTI CE OF PROPRI ETARY PROPERTY: [
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG R —
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CS4206 HP OUTPUT ZOBEL NETWORK

50 48 [TTO)- AUD HP PORT L

NC _AUD HP ZOBEL L

525045EG\IDAUDIOI-PANP

NC _AUD HP ZOBEL R

50 48 [TT0)- AUD HP PORT R

L6520
FERR- 120- OHM 1. 5A

M N_LI NE_W DTH=0. 3MM
M N_NECK_W DTH=0. 2MM

HP/ LO AMP
APN: 353S1637

oD 50 =2

=PP5V_S3_AUDI O m AUD_PP5V_F
52 48 8 1 2
0402-LF
+ 06520 + C6521
0.1UF —— 10UF
10% — 20%
, 1oV , 6.3V
XTR- CERM ey M N_NECK_W DTH=0. 15MV
M N_LI NE_W DTH=0. 2MM AUD LO AVP OUTL
o
\7[,0 M N_NECK_W DTH=0. 15MV
AUD_LO_AMP_I NL_M ORI TI CAL M N_LINE_W DTH=0. 2MVI UD LO AMP_OUTR
50 6 || NL U500 QuUTL| 11
AUD LO AVP_INR M s |l QUTR] 10
= R MAX9724A R MAX9724_C1P
R6520 TN CRI TI CAL
1
AEEAUDG:HOl TANA 2 AUD GPIO1 R 5~ SHDN* 1A 1 C6524
o CIN2 1UF .
i : o o o g T R6523
202 Q % % ) 1) MAX9724_C1IN XSR 2. 21K
['1 2 2 202 S
EQ a 1/ 16W
1R6522 ] ~ ~ E) < [\‘IE-ZLF
2 1
100K s R6524
5% MAX9724_SVSS 2. 21K
1/16W P 1%
M- LF 1/16wW
2 402 oRITICAL CRI Tl CAL E\‘IE-ZLF
+ 06523 2
06522 TUF
—— 1UF 0%
0% , lov
0V X5R
GND_AUDI O_HP_ANP R 202
52 50 48 .
MAX9724 GAI N/ FI LTER COVPONENTS
AV_PB = -1V/V, FC LPF = 35.2KHZ
oRITICAL
6530
330PF
12
1
59
50V
402
R6531
13. 7K
i 2
1%
116w
VE- LF
402
R6530 AUD_LO_AVP_I NL_M
AUD_HP_PORT_L. 13. 7K e AUD_LO_ANP_CUTL
s0 48 [TTO>- 1 2 50 {ooD so 52
1%
1716w
VE- LF
402
R6532 AUD_LO AMP_I NR_M
AUD_HP_PORT_R 13. 7K AUD_LO_AMP_QUTR
s0 48 [TTO>- 1 2 50 {oOD so 52
1%
116w
"oz R6533
13. 7K
i 2
1%
116w
ME- LF
402
oRITICAL
6531
330PF
12

oD 5o 52

ISYNC NMASTER=AUDI O
TTILE

SYNC _DATE=02/ 16/ 201(
—

AUDI O HEADPHONE

FI LTER

d} Appl e I nc.
®

TG NONEET ez |
051-8561 | D

THE
Pl
THE
|
N
1
v
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8 7 6 5
SATELLI TE 796Hz < HPF FC < 936Hz
SUB 80 Hz < HPF FC < 94 Hz
GAI N 6DB (2V/ V)
N SPRK AMP. | NPUT REFERRED CLI P PO NT = ~-6dBFS
ALI AS OF PP5V_S3_REG, M N_LI NE_W DTH=0. 60MV] M N_NECK_W DTH=0. 20MM APN 3538262 1
«.=PP5V_S3_AUDI O AMP
qgatp C66 1 CRI TI CAL
| L
FERK ) o B L |:C8601 M N_LI NE_W DTH=0. 30
v AL RPN SR IR P T g7l | cee0z el e = 90F SpRRA RBOLO 20 M
0402 Jobo T TEAL I 35832, 1 p -
25V CERM -
i3 o L 11 M N_LI NE W DTH=0. 30
L ca Lwig31ll R P A e cura 2 M N-NECK-W DIFEO. 20
FER&QQ&&% o [VAB311I R N Sl ours[ & SPKRAVP_R_N_OUT o =
. AUD_L@2_R N LYY 2 SPKRAMP_INR N G0 | 2 | sor
* I 0402 1N e D
25V 1
R6610 i %&11 s
O (V)
o AUD_GPI O 3 M%z ; 1pw
ot
C « SPKRAMVP_SHDN
-
ALI AS OF PP5V_S3_REG, M N_LI NE_W DTH=0. 60MV] M N_NECK_W DTH=0. 20MM
«.=PP5V_S3_AUDI O AMP p—
620 APN: 35352621 135003 VI N-LENE W BTHED: 38
L CRI T CAL C66, 1 B2] Bl 09
FERR- 1000- OHM (6698,9 §’2:: AL FE% 1.p SPKRAMP_SUB_P_ I
wqp POLALRP . §AQE: _ P12 LMI8311 SUB P o | EVBERTL | M N_LLNE W DT mm
% | N+
L6621 ] S e YRR VP —
AUD LOL_R N FERlR' 1000- 2(}|MSPKRAI\/P_I nsuB_N 0; 1 LM48311_SUB N =
A 0402 ﬂ'JJ PGND_GND
Sé B3| C2
« _SPKRAMP_SHDN
B -
APN: 35352621
«.=PP5V_S3_ AUDI O AMP
ALI AS OF PP5V_S3_REG M N_LI NE_W DTH=0. 60MV| M N_NECK_W DTH=0. 20MVI C66 1 CRI TI CAL
L .C6605
L6630 —— %2 THF
FERR- 1000- OHM C6630 56 e mm
AUD L2 L P 1YY Y2 SPKRAMP_INL_P - 01UF Lw48311 L P B2| B MM
* 0402 VAL o 7 %
L 11 nm
LM48311_L_N S o M
L6631 pa AZ_OSD* =
. AU L®_L_N FERlR' 1000'2(}' M SPKRAMP_| NL_N 0L o @D
0402 [ s @
A « _SPKRAMP_SHDN SYNC MASTER=AUDI O SYNC DATE=02/ 16/ 2010
— .
- TG e s |
d} Appl e I nc. | 051-8561 |D
) C.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
TESECIOTLON OMAL LR LEREN LS THE |\
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7 6 5

=PP3V3_S0_AUDI O

53 48 8

AUDI O JACK:

LI/ LO HP CONNECTOR

SPDI F TX

AUD_SPDI F_QU Pan Ko

L6701
FERR- 1000- OHM
1(YYY Lz HSMCP@s::s
0402
AUD CONNJ1 M C FERF\U:SLZOOZ oM PLACE_NEAR=J6700: 3MM
D 1(YYY L= HSMCN@s::s XV\BS"ZOZ T REE
0402 1 2 AUD HP_POR 4
Y NKELE WBRES, R AL 6d oD
UD _CONNJ1_SLEEVE L6703 PLACE_NEAR=J6700: 3MVI
| FERR- 120- OHM 1. 5A X700
APN: 514- 0750 1YY Y2 2 " D AUDI O HP AWP
0402- LF 1582 - — 8 50
CRI T1 CAL
PLACE_NEAR=J6700: 3MM
AUDI O JACK—J"l:%!glgg CFR- KB6K8§7 FERR§272%_404M XW6701
- - SM
CRITICAL g LYY Y2 AUD_CONN_L " W i AUD_LI _G\D "
2 AUD CONNJ1_SLEEVEDET e
1 AUD_CONNJ1_TI P L6705 AUD_CONN_GND
7 AUD _CONNJ1_RI NG FERR- 220- OHM M N_LI NE_W DTH=0. 4MM
5 1 m 5 AUD_CONN_R M N_NECK_W DTH=0. 2MM
w
AUDI O 0402
PHS DETECT . 5 AUD_| P_PERPH_DET_JACK
ang, 3 L6706
_ 4 AUD_CONNJ1_TI PDET FERR 1000-CHM o ORI TI CAL
P beTE YT 2 e = CTOR _Js701
A- VIN ? 0402 e = M C NC;‘]_;ISI\IOEZO 781»/?%{ g)N(I)O3
B - VCC APN: .
NN SZ c- anl 1l - 1R613|9 (2) AUD_J1_SLEEVEDET_R —0
CRI TI CAL TI oo s3
CPERATING SOFTAGE 3.3 Dz6705 L, L Dz6703 ) w7 BL MCN 4o
1 CB700 6. 8V- 100PF 6. 8V- 100PF MDY o Bl_MC SHIELD 25
12 402 402 40.
SHELL L TuF RITI CAL m: BL_MCP ElDY
C e JE %E“‘" SRS GTon o s DZ6704 v [ pss760 L RG701 AUD_J1_TI PDET_R
SHI ELD 14 4.7
PINS DZ670 DZ670 55V~ 100PF 2 1 2 - = - s +—=30
6. 8V- 100P 6. 8V- 100P 6. 8v- 10008 N /\%V
402 i e 1 1 106701 MEDH 1
1 — IQ0PF 402
2
T?é&w SPEAKER CONNECTORS
CRI Tl CAL
J6702
78171- 0002
M RT- SM
0O
Ly SPKRAMP_L_P, OUT
-+ + (T SPKRAVP, L_N] QUT 9| LEFT PIEZO
s0 48 s P POV_S3_AUDI O NCSTUFF NCSTUFF
C67031 1C6702 L0
C6710 lOOPF — %OQ)OPF
1 SUV 2 50V e
o %%’F CE %EWI CRI Tl CAL
" AUD_LO AMP_OUTL 2 xR J6703
= . M N_LI NE_W DTH=0. 2MM = 7817:!'&— 0802
Ql M N_NECK_W DTH=0. 15MM AUD_CONN_L . " C—)s
B oo ’ R6707
U6 700 OLD_AUDIO_SW TCH . + (s SPKRAMP_SUB_R_OUT 1a9n 2 SPKRAMP SUB|P_OUT CONNJ 1
» - ALLOAVP_QUTR ca |\ MAXLABB0EVEY | 5, 1 1 ¢ SekRave Qe I our N SprkrAME_SUB[ N cuT_conn| 2o | DYN. FULL RANGE
| ahe i oy °
NC2 o 603
i 06705 1 1 C6 0 4
24 o Cgv‘lrlTCAL ool BL ZE}E‘/ 00RE, —— I00PF R6308 O
Al NOR2 >
AUD LI _L | M N_LI NE_W DTH=0. 2MM 2 1
» a2 2lcs EN B2 M N NECK W DTH=0. 15Mv AUD_CONN_R o % 17w = .
= M RT- SM
AUD LI R C6711 /CN? QOLD_AUDI O SW TCH R6709 R P CON = O
P @ 0.0033UF |* g 8 ! o+ SPKRAMP_R_P_QUJ LARA 2 SPKRAF_R P_OUT_ 1o
& % o -SPKRAVP R N QUT i SPKRAYP_R_N_OUT_ConN—ro | RT. PIEZO
202 -ZEEV NOSTUFF NOSTUEE | Bos" °
C67071 1 CG7P9:6 5
AUD_GPI O 0 100'520%2:: T 5%080 R6glo O
ik 2 g —VWA =
'R6721 b/:mw
100K ANALOG AUDIO 1 O SW TCH 1
LR
402
R6715 2 GPICD = 0 AND GPIOL = 1 --> HP PATH SELECTED
A AUD_CONN_GN\D 1,\/(\’/\/2 AUD_SW TCH GN\D GPIO0 = 1 AND GPIOL = O --> LI PATH SELECTED -
5%, — =
1/16W
GND STUFFI NG CPTI ONS FOR OMDS SWTcH “is”  R6714 R6JOS7L;F7 .
53 49 48 GND_AUDI O_CODEC 1 ,\/v\/z 0 —
1/50/60 1 A 2 PART# QTY | DESCRI PTI ON REFERENCE DESI GNATOR( S) [ CRI TI CAL BOM OPTI ON Appl e | ne. 051 8561
NAFOIQF %?5?’ J_‘ 35352803 1 I C, MAX14560, Dual SPDT u6700 CRI TI CAL NEW AUDI O_SW TCH ® C O O
02 . 35352536 | 1 | 1C MAX14504, Dual SPDT U700 CRITICAL | GLDAUDI O SWTCH NOTI CE OF PROPRI ETARY PROPERTY:

DO NOT' SYNC K84. UPDATED PLACE NEARS

THE | NEORMATI ON_CONTAI NED HERELN IS IHE
RI ETARY PROPERTY OF APPL COVPUT
THE POSESSOR AGREES TO THE FOLLOW NG

I NC.

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 67 OF 109
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6

FUNCTI ON VOLUME
HP/ LI NE OUT 0X02 (2)
LINE IN 0X05 (5)
SATELLI TES 0X04 (4)
suB 0x03 (3)
SPDI F OUT N A

FUNCTI ON
BULT-INMC
D HEADSET M C

CODEC QUTPUT SI GNAL PATHS

CODEC | NPUT SI GNAL PATHS

CONVERTER PI N COWPLEX
0X02 (2) 0X09 (9, A)

0X05 (5) 0X0C (12)

0X04 (4) 0X0B (11)

0X03 (03) OX0A (10)

0Xx08 (8) 0X10 (16)

CONVERTER PI N COWPLEX

0X06 (6) 0X0D (13, B, RI GHT)
0X06 (6) 0X0D (13, V22, B, LEFT)

PORT A DETECT ( HEADPHONES)

MJTE CONTROL
GPIO0 AND GPI O 1
GPIO0 AND GPI O 1
GPI O3

GPI O3

N A

VREF/ ENABLE
M C_BI AS (80%
MCP79 GPI O_38

DET ASSI GNMENT

0X09 (A)
0X09 (A) AND Ul ELEMENT
N A
N A
0X0D (B)
DET ASSI GNVENT
N A
VES78 8Bl 8-27 ([ BRB' BErBETFCD
PORT B DETECT( SPDI F DELEGATE)

53 52 49 45 GND_AUDI O CODEC

10 (oom-AUD SENSE A
ss PP3V3 SO AUDIO F . )
R6806 R6805
39. 2K 20. 0K
1 APN: 376S0613 1% 1%
R6801 1/16W 1/ 16w
300K AUD QUTJACK | NSERT_L , 02" 5 402"
%Z'lﬁ\év AUD_PORTA DET L NC AUD PORTB DET L NC
L5 Q6800 | |22 b D
SSMBN15FEAPE 3 s
SOT563 SSMVB Nl% SAOF)]é = SSMVB Nl%SA?:’é =
Rﬁ?}(oz SOT563 H- SOT563 H-
s (Ty-AUD J1 TI PDET R 1 2 AUD g1 DET RC — 4
1/ 16w
6801 *|G7 S[% SE
402 0. 1UF
200 10V
2 CERM 402
s 52 49 45 GND_AUDI O CODEC .
R6803
s PP3V3 SO AUDIO F 1220 5 AUD 31 SLEEVEGET 1w
'R6804
C 220K ss 52 AUD J1 SLEEVEDET R
1/ 16W
NELCF
, 402
s 52 [rmy-AUD J1 SLEEVEDET R
1
2
s 52 49 45 GND_AUDI O CODEC L .
N_LLNE W DTH=Q. 1
NERENR-W BFFES: 18M
ss PP3V3 SO _AUDIO F
VO TAGE=3. 3V
L6862 EXTRACTI ON NOTI FI CATI ON CKT
FERR- 1000- OHM
53 52 48 & =PP3V3 SO0 _AUDI & 2
0402
PLACE L6800/ C6800 CLOSE TO JACK TRANS. AREA T é4
220K
Cc6861 _| 59
0. LUF — LW M KEY
B ame] 2462 'R6865
100K
5%
62 o
M KEY 402
300K ?802 ole 2 R%liggi
Leew SSMBN15FEAPE kn AUD PERPH DET R 1 2 AUD | P PERI PHERAL DET gy 17
52 SOT563 A
b
B L — M KEY 1/ 16W
e ?802 oL Vos"
2|6 ST SSMBN15FEAPE
R%I 6 sorse3 | Kh
PERPH_DET_FI LT
s» AUD | P_PERPH DET 1 1K, LRl 5m|_'
5% M KEY 5[G™ Sl
b&gg‘é’ 1 C6860
9., 1 UF AUD_J1_TI PDET_I NV
2 10V
CERM

PORT B LEFT( HEADSET M C)
HP=80HZ,

M KEY
L6880

FERR- 1000- OHM

LP=8. 82KHZ

HLR LR W BHES: 10V

=PP3V3 SO AUDI O 3 2 3V3 SO HS RX
ner os02 DRC M KEY
NOSTUFF
Tl APN: 22
1R6885 TS 35382256
10(/3K 1
5 F L ®
M KE
%;E‘é’ %éi/;w_; AVDD
2 062 u6880
PULLUPS ON MCP PAGE cns2rs
s —=12C MKEY_saL 6 [sc. mcBIAg 1 _HS MC BIAS M KEY
saqEry—=12C M KEY_SDA 5 |spa DETECT|_2__HS SW DET CRI Tl CAL
f
7 -« 10 C6882
19 COOT} AUD 1 2C I NT_ L | NT” BYPAS! RX_BP 2L o0
[~ 20%
1 TR AUD | PHS SW TCH EN 8 |ENABLE 2 83V
TUEE D __THM 402
RREE! o il =1
11?%% - Cossi L G\D_AUDI O GODEC 45 49 52 55
v L :ggoéﬁ T~ MKEY M KEY
? R6881" 'R6882
1K 2. 2K
GND_AUDI O_CODEC 1% 5%
53 52 49 a8 1160 ew
CRIMFI CAL oz o2
C6883 M KEY 2 2
0. 1UF R6884
w @@ADMCINLP 1I|2 HS MC H_gC 22K HSMCP s
RMIEL 10% | MKEY ow
C6886 XSR R6883 ., MEKEY ™LF M KEY
0. 1UF 402 100K 6884 6885
a8 ADMCINL N 1|2 S ow 0. 0082UF —
<« 1 e 2 30 A
10% 2 CRI Tl CAL
35V
:SZR XW6880 CRI Tl CAL
e
s 52 49 45 GND_AUDI O CODEC L 2 HSMCN (rmyses
PLACE_NEAR=C6886: 3MM
PORT B RIGHT(BUI LT-IN M Q)
R6850 R6851
15 [O-AUD_CODEC M CBI AS 1430 2 mMgBiAs FILT 1 20K,
% 1%
1/ 16W %§| %L 1/ 16W
LF 1 5 MF
402 A 2. 2UF 402-1
205
2 6.3V
Sadt
o>
53 52 49 45 GND_AUDI O CODEC
Fh850 L6850
0. 1UF FERR- 1000- OHM
w @ADL MCINRP 1]z BL MCH F 1%75275
CRILTI CAL 1Io!7/ 0402
T B lmee eper[lane
: 402 100K i
1 AUD MCINRN 1]]2 5% 0. 001UF —— —— 27PF
il 16w 50V 10% S 5% sov
10% 402 402 CERM CERM 402 L6851
%% R6853 2 FERR- 1000- OHM
402 2. 4K
53 52 a9 a5 GND AUDI O CODEC 1 2 BL MCLOF 1%75275
1% 0402
X\W6851 Ve
v 4051
1 582 Bl_MC SH ELD am-
PLA NEAR=J6701:
l CE_NEAR=J6701: 3MM HP=801Z

A .

SYNL VAS T ER=AUDI O SYI

DAIE=UZ/ 15/ ZUL

(j Appl e I nc.
®

T O
051- 8561

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.
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8 7 6 5 4 3 2 1
MagSaf e DC Power Jack
CRI TI CAL
78\3)5132? %973 CE6T£)(C)gL
M RT- SM B6AMP- 24\2/
O—l I z PPlEg/éj %ﬁl N FUSE o 1 =PP18V5_DCI N CONN ¢
Sk ’ SRR S ice%s lceg%{ Ce971 | CBI72
1 1
gg ADAPTER SENSE 1 Orz ggo/ol UF i O0PF —— [QOOPF —— 1000PF =PP3V42_GOH CNEW RE .
NO STUFF b ’ Ea" —F“ "e as e as e | smc Bc Acok vec TC7SZOBAFEAPE
1 402 2 5
R6900 + . R6929 Hl@ 2 SMC BC ACOK b
51850656 = 5% 4 { U901
;glsw e UB900 Rl .
452, MAX9940 8361%98
@y SYS_ONEW RE i ST s ¢ T 35 oo oreruace e s
= 402
1-Wre OverVoltage Protection an ne = =

55

3. 425V "G3Hot " Supply
Supply needs to guarantee 3.31V delivered to SMC VRef generator
R6905
PPDCI N_G3H OR_PBUS LAAN2 PPDCIN GBH OR P R P3VA2G3H BOOST
s . mm DI DT=TRUE
1?%/‘(1\:1 AGEETS. 5V m
Ngb tl N BZIST C():6§29é ’
- 22yF CRI TI CAL
U6990 62 L
LT3470A P '93%%5
SHDN* ey SW4 P3V42G3H SW °7 =l 1 2

8
BYPASS=U6990. 6: 5: 2 %‘ﬂ?c% 2

CRL TI CAL
J6950
BAT- K24

M RT-

P1
P2
P3
P4

ADAPTER _SENSE_R

=PP3V42_G3H_REG ,

2 M N-RESR-W BHES: 35 aapm By
7 |\e ORI THCAE A Swiatiasiee 0 20 ™ ’

Vout = 3. 425V

250MA MAX OUTPUT

FB L l
T 1 (Switcher limt)
901 so 1F L%spg% Rﬁ&%;
L 16W
2 40$2$M N{:ibgz 1 %g -
0 P3V42G3H FB f— ‘%Q/F
< 2
R6996" 05
20%50
Vout = 1.25V * (1 + Ra / Rb) =

BATTERY CONNECTOR

=SMBUS_BATT_SCL

P5

» SYS_DETECT L

P6

=SMBUS_BATT_SDA

~ o [or [ [0 |v [

11

P7

ss » PPVBAT_G3H CONN

P8
P9

SHLD_PI N|
SHLD_PI N|
SHLD_PI N|
SHLD_PI N|

[0000]l000000000
© [ i‘

PLACE_NEAR=J6950.9:1 MM

1C6950 1 C6960 “a ~

5
wlis T il T

PLACE_NEAR=J6950.9:1 MM

23
I I

518-0359 =

CRI TI CAL

RCLAMP2402B
SC-75

HALL EFFECT ASSEMBLY

Assenbly APN: 339S0114

- BOM 639- 0680
- PCBF: 820- 2801
- MCO 056- 3515

- Conn APN: 51850788

oM T
J6955
. _=PP3V42_G3H HALL

HALLEFFECT- ASSY- K87

R6%61 F-ST-SM
43 30 35 (OOT} SMC LID 2 A 1 7SNCLIDR§ Oci
NCGTUFFl b oo oot
402 0 O
33950114

0. OOlLé;;_Jj

PROTO 0: STUFFI NG K84 CONNECTOR ONTO MODI FI ED K84 PADS

PROTO 1: STUFFI NG K87 HALL EFFECT ASSEMBLY ONTO K87 PADS
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
607- 6831 1 SUB ASSY - HALL EFFECT, K86 K87 J6955 CRI TI CAL
PN: 607-6831 for WCPM PN: 339S0114 for schenmtic/board | ayout

SYRC_DATE-VASTER

WMSTER
T

DC-In & Battery Connectors

d} Appl e I nc.
®

TG NONEET ez |
051-8561 | D
C. 0.0

THE | NEORMATI ON_CONTAI NED HERELN IS IHE
RI ETARY PROPERTY OF APPL OC)\/PUT I NC.
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FROM ADAPTER
=PPDCI N_S5 CHGR

Rever se- Current

SI%%QDPCRI TI CAL

Pr ot ecti on .

This node is powered

through body di odes:

DCI N t hrough Q7080.

* PBUS through Qr085,
Charger TOP FETs and
Q7055.

PPDCI N_ @H O? PBUS
M N_LI NE_W DT

54

Inrush Limter

QTABO cmmion

- —1 B AR ERES & . PPDCI N G3H | NRUSH
BN LN W DD 6
D a & a M N_NEGCW DTH-0. 4 mm
- - _ VOLTAGEST8. 5V
I 'R7080 c7085 ¢ R7085—
—0 100k 0. 1UF 470K O—
L sy A P N
, 462 8 L[ 4t
L.CHGR SGATE DI V. CHGR AGATE DI V
ML W DrE0. 3 BN LN W DTHED 3
M N-NEGCW DTHE0. 3 M N-NEGCW DTHE0. 3 mm
'R7081 R7086*
62K 332K
5 To6
CRI Tl CAL 1/ 16W 1/ 16W
MF-LF MF-LF
D7005 2402 402
LM
G on sere on aore
[
1 {>|_| R7005 M N_NECK_W DTH=0. 3 ™ M N_NECK_W DTH=0. 3 nm
s CHGR DN D R NV (CHER DA N R7021
5% - 1 10 2
. . 2 iisw /\/5\0//\/_| CRI TI CAL
ACIN pin threshold is 3.2V, +/- 50nV fos oW .4 CHBR CSI R P 4 2 R7020
+ C7020 M- LF 0. 02
Di vider sets ACIN threshold at 13.55V 402 0. 5%
1w
I nput inpedance of ~40K neets 30mA max | oad R7022 74 CHGR CSI R N = ’6’212-1
sparkitecture requirenents N 10 2 | |
PP5V1_CHGR VDD Rzlogl 4_PPDCI N G3H CHGR PLACE NEAR=GT030. 5 1. 51
M N_LI NE_W DTH=0. 2 nm n . 2 PP5V1 CHGR VDDP. 1,53"/snw M N_LI NE_W DTH=0. 6 nmm T T
MG gTreo. 2 m NV TC RV DHeD 2 e e e R 4 ™  RToA | RTICAL .
_ 5% M NNECK_W DTH=0. 2 mm 402 .|t c7o30 C7031 C7035 1 C7036 1 C7037
62 8 _=PP3V42 G3H CHGR vasw VOLTAGE=S. 1V 2L 0 L 250F L JuF 1UF 0. 001UF
Iy 02 C7001 C7022 1 C7021 R T 2% [ . w 50V
J . 2 2 2 2
! C7002 * ek O T = Y ¥ L, By Tanr, 5 o 5
C RI0K° ar: e 2T
30. 1K
100 1 0 202 202
136w o, No STURF(R7002 - . T
MF-LF 202 GND_CHGR_AGND - | APN 35352929 L =
2402 55 ?“/r{m = o
VAN VDD VDDP
R7012° N o L2VHST ORTICAL DOIN2 g CHOR AN _ D\ RTea Max Current = 8A
L2 )57 56 ooy SMC RESET L 1 2 CHGR RST L ﬁ SVB_RST_N tel 26 | crer seate e nesreno00. 252 - Q7030
2% = CHGR SCATI 4
Haw D v e 10]eon 200 acarel1 CHOR AGATE * C7025 = v
Ve Veos T CED—= DA 0: csi Pl 2874] cHR csi_ P —= 0. 22UF 1 f = 400 kHz
: 52 [DH—HR VFRQ 4_VFRQ s CSIN2724] CHOR CSI N , dov
CHER CELL 6 loeLL ~ oo CRITICAL CRITI CAL TO SYSTEM
Float CELL for 1S 3 © BOOT| 25 CHGR_BOOT L L7030 F7040
CHGR ACIN ACI N — el 22 CHGR UGATE borTRE p 4. TUH 9. 5A SAVP. 24V
NO_STUFE CHGR | COVP. S _|i cow 9 PHASE| 23 CHGR PHASE CUE TR oomTRe oo 1 2 L 2 =PPBUS_G3H
Rro13 CHOR . L voov LGATE| 21 | CHGR_LGATE UNAESCHENES 2 ! FLpaodonz: sw 1208
19 CHGR VNEG 8 IVNEG - GNENDESTRE D DT=TRE OOT-TREE NO STUFF
ALY 1R7015 24 CHGR CSO P 18 |csop BGATE]_16 CHGR BGATE 1
402, 56. 2K 4 CHGR CSO N 17 |cson 20wy AMONL_@ CHGR AMDN oD © R7015;%
1!
Liew % sevv B 5 CLCR_LIEN oD 1,133’3% PPVBAT G3H CHGR REG .
'R7011 402 '+ C7050 g5 (g ACOK 14 | =CHGR ACK oD D W N LINE W DTH=0. 6
9. 31K ‘ 1k 3 D%) w03, | MNNEGCWDTHEO 4 m ORI TI CAL PLAGE 1EAR-LT030. 2. 211
; 10% < = C7 1 1
Lo - = T ] 30k 0. 55040 L ERte
5 02" 02 o o ORI TI CAL CHGR PHASE RC 209% — 1%
R N o Or-TRE LoV 2 2 3%
) - Q7035 BLA-SM o CRITI CAL
RIKO305DPB |
t LrpAK 1 A g;;‘é':': Rg 0510 Q7055
B —— 470PF 0. 5% = Sl z137op
T, % w TAQ FROM BATTERY
2 CERm 0612-1
XWZ 000 1 402 1 2 PPVBAT G3H CHGR R 0
=
= 3 4 | MNREGCW BTG & a PPVBAT_G3H CONN
1 58 2 (GND) o—o VOLTAGE=T2. 6V J_ o M N_LTNE_WDTH=0. 6 mm
M N NEGCW DTi0. 4 T
PLACE _NEAR=U7000. 29: 1 = VOLTAGE=]
PLACE_NEAR=U7000. 22: 1 = O—
.
R7051 CHGR RP
(CHR SO B) 2.2 NN\ A CHOR CSORE
R7052 CHGR RN
(crRCsON 0 AN SR GO R Y
(PPVBAT G3H CHGR R) (PPVBAT G3H CHGR R)
(CHGR BGATF)
1 C7042 C7011 * 1 C7000 C7005 * C7026 *
—L_ 0. 068UF 0. 01UF L JuF 0. 22UF 4 0. oglu: [ * R7051 HAS 2. 20HM TO COVPENSATE UNBALANCED VOLTAGE
—— 10% 10% —— 10% —_ —_
2 v, a2 2 1oV ig; 2 cggxl 2 DUE TO DI FFERENT CURRENT ON _P AND _N. (FROM | NTERSI L)
405 202 203-1 603 a0z
55 GND_CHGR AGND

VN LIRS WDTH-0. 2 mm
M N_NECK_W DT
VOLTAGE=0V

H=0. 2 nm

ISYNC MASTER=( K6 _M_B)

SYNC _DATE=(11/06/2009)

C} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N IS IHE
PROPRI ETARY PROPERTY OF APPLE COVPONUT

I NC.
THE POSESSOR AGREES TO THE FOLL!

PBus Supply & Battery Char ger

=g

051 8561
"C.0.0
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= * +
VOouUT (2 RA / RB) 2 VOUT = (2 * RC/ RD) + 2
<RA> <RB> <RD> <RC>
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PLACEMENT_NOTE=PLACE C7419 ACRCSS PINS 1/2/5/6 OF Q7400 AND PINS 3/4 OF Q7401
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16W S\ G DI RECTFET- MX 0
2 Zg g / peLey Hs SM I MVP6_V/
¥ 4 oW LA x 2l WP6_BOOT2. RC '
WP6_BOOT2_|
s _GND_| P6__SGN\D 2 2402 20 22 |31 DI DT=TRUE c741 3[4 | M\VP6: 2PHASE | M\VP6: 2PHASE
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w11 CPU_VI D<6> - 23 s 36 | | MVP6_BOOT1 5o 1= Voo —L10% 1T VvV =
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2 2 (1 W\WP6_FB) C7431 ?%PGEVK l é PLACEMENT_NOTE=PLACE CLOSE TO PIIN 1 OF L7401
T MVPG: 2PHASE 0 00LH | MvPs: 2RHALEVPO: 4P Rl 73215 6 = | MVP6: 2PHASE
.| Cr414 ||—< 1C7434 |1 C7428 Td &k 1A mpPs vo R ., =PP5V_S0_CPU | MP | M/P6: 1PHASE ke R7443
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CERM SER 1 cERm 1 1 CERM XW 400 . | M\WVP6_DFB 0.25 MM 0.20 MM p—
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11450307 1 RES, MIL FI LM 1/ 16W 8. 25K, 1, 0402, SND, LF R7417 P6: 1PHAS PG BODTT TRYY TEYY TR — -
11450336 1 RES, MIL FI LM 1/16W 16.9K, 1,0402, SM LF R7416 | \VP6: 1PHASE .| M\VP6_UGATEL 1.5 W 0.25 WM ::' ﬁ ;, ,Lts ( 72000
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o =PPVI N_SO_NCPCORE
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T2 1 1 1 1 1
PR s oo LAz e T CTRIE L Catho TR SRSt o
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w0 MCP_VI D<1> R7591 0 , D% UTOW METF 407 MCP_VI DI_REG 25|vi o1 AGET 1 C7566 1 f = 300 kHz
o AN Ay .|t C7565
w0 oy MOP_VI D<2> RIS 0 1Yz o7 TTTOW WL 02 MCP_VI D2_REG 26lvice CRITI CAL — 19UF —=270UF
o MCP_VI D<3> R7594 0 , , 5% I/I6W MF-TF 202 MCP_VI D3_REG 27)vi b 2 29 2
™ NN\ 5517 oW VF-TF 207 3 &3 TANT PLACE NEAR=L7560. 2: 1. 5MVI
_ NCxEE{NC CASE-BA-SM— | ACE-NEAR=R7525. 1° 1. BMM
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e ) T eolee TR g«N KRR W EFEER 3 W Tolr - CZ%%%;& 0, 001UF
R7563 MCPCORESQ, VSEN 8lvsen roNE e 2 T égg{
100 MCPCORESO RTN 9|rrn 6 case. 85 S 4
C 2%%?}4’ MCPCORESO| VW alww
 MCPOORESO VSEN P RI06 {nceocreso vsen) va 12 MOPCORESO_VO . (MCPCORESO_VO)
m 5 MCPCORESO| COVP 5lcove acset| 3 ET R7569
ERY 17570 - SARR
::g HOL1UF MCPCORESQ| FB 6|rs 1 sp[ 13 MCPCORESO_| SP A
R725068 2 42¥ MCPOORESOl VDI FF hor e | sn_11] _MCPCORESO_| SN s 1'1?07|?73 75731
» = p—VCPCORESO_VSEN N__1AAA 24 | covp| 10| MCPCORESO_I COMP T are
14131,/§¥V (MCPCORESQ_RTN) e ZGN) ves_The P> 2%.2#" c%y;[ R71§ 9 0
1 1 —L 0. 001U A I = o) 1 2 40 MCPCORESO_| SP_R
R7571 RI572 :ersz6 T B craze Aceccersa 150 i
%’mw %1%\7\7 - gg 0% I 2’ ho5"
2" ab%, 2 35 ceru ? X5 'R7575  C75751
22. 1K 47PF
%?EEV s
(MCPCORESO VW XV\FS§61 L4062 R
GND_MCPCORESO_AGND 1 2 (MCPCORFSQO_| CQVP)
Cr75791 'R7576 NECK-W DTH=0. 3 MM PLACE_NEAR=U7500 ?‘lwm -
0 001% P L 26, 98K e L
VT 6 =
%fsﬁ%o b EIRR A
1
B R7577 o Gh38!
1 430K, McPooreS6 cowve c 1J|2 (MCPCORESQ_COVP)
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ot %ggm VI D<3: 0> | VOLTAGE
(MCPCORESO_FB) 1100 0. 9750V
R75/8 TIooRt 1101 0. 9625V
1, 19/? 2 _MCPCORESO_VDIE C 1 |L/2 (MCPCORESQ_ VDI EE) 1110 0. 9500V
M:_lg}é" R7579 %%\a 1111 0. 9375V
40 3. 01K
L 0000 0. 9250V
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Port Power Switch

CRI TI CAL

s DP_EXT _M._F_P<0> 1

DP_EXT F_N<Q> 2 3
DF T

s DP_EXT_M__C P<0> C9410 1: 2 DP_EXT_M._P<0> ame s
0. 1uF °

)
RCLAMP0524P
SLP2510P8

g
d

PLACE_NEAR=J9400. 3: 3MWM

12-
TCML210- 4SM

s DP_EXT_M._C N<O> C9411 1: 2 DP_EXT_M._N<O> am: s
0. 1uF °

PR Dbn

L9400
4 9 FERR- 120- OHM 3A
o _=PP3V3_S5_DP_PORT_PWR nggg% B PP3V3 SO DPI LI M 1(YYY 2 PP3V3 SO _DPPVR
1 N 0603 N
SN o NeEKS VR TH=0. 109400 NeEKSVEGTH=0-
o2 9 10 1 oy PM.SLP_S3_L 4 len ocrl? TP_DPPVR OC L gg/owp
D
2
CRI TI CAL CRI TI CAP| I ECV'
9481 1£94801 | [TC9487 |C94851: 9486
014k — 22 '0522 =+ e 0. 14k, == —S8gF -
111z g o N A
a6 E 550w a6y &85
R9420!
10QK N
R HDM _CEC 9%
ab5 M NI DSPLYPRT- K83- GEN2
F- RT- THSM
1R9425
C 1M BOT ROW TP ROW
i,é_lﬁ'\év R TH PINS SM PI NS
24 2 QHOT_PLUG_DETECT G\ND O 1
12- J}%ﬁ PO% 1 41 5CONFI GL M._LANEOP O
. DP_EXT p<3> 414  DP_EXT p<3> 4 OMEZI0ASM = SloCNI®@ M _LANEONOT
GND
0. 1uF MAS =) DP_EXT_M._F_P<3> T0[OM AP 1 Lamale
- DP_EXT_ M._N<3> (C9415 1|2 s DP EXT_ M._C N<3> 3 (YYY 2 | DP_EXT M_F N<3> 12 LANE3N N 11
™ 7 OM._ 3 M__LANEINO T
0‘ 1UF || T10% 16 X5R 40 14 OG\ID - @D O 13
s oy DP_EXT_AUX_CH C P 16| Sax P LanE2P 0L LD
s @y DP_EXT_AUX_CH C N A8 oAUX CHN ML_LANEZNOEL
201 5oP_PWR RETURN O--22
s _=PP3V3_SO_DPCONN DP_ESD B
» =PPRVR3V3 50 _DPCADET CRI TI CAL \ SH ELD PINS J
R9f0%§1 R9442! RG.%(}5%4P *212514- 0706
100K R9421* SLP2510P8
b? M:lg'\év 100K
205 1309
o @m-DP_EXT_CA DET 2 ;15}29/2 2|o 1q1
6 NC10
440 =+
2N700209% X% & = 1 DP_ESD
SOT. 363 E: o2 DP cADE] QL = CRI Tl CAL
- PLACE_NEAR=19400. 12: 3W D400
1 3 RCLAMPO504F
B 2N7002 44(()5 . = GPLACENEAFchaoo. 2: 3
SN BE DP_CA DET, Q 1
4 J DP to DVI/HDM
R94221 Cabl e Adapt er 2 5
@440 nust have Drain to Gate |eakage of <500nA and Gate to Source resistance of >5Mihm (G has 100k
9 Nlegw pull-up to DP_PWR 4 4

s o _=PP3V3_S0_DPCONN

° o DP_EXT_HPD

S |
R9445" R9444!
s ok
21522 Mi w

DO NOT SYNC. K6 PAGE W TH

B

Ié_’:ez DP_HPD Q)

3
2N7002%4>é% i'_\
SOT- 363 E:Ie 5 DP HPD Q

K84 CONNECTOR

DP Source nust pul |
down HPD input with
greater than or equal
to 100K (DPv1.1a).

s DP_EXT M._F _P<1> 1 SR 2 4
LAANS

DP_EXT_M._F_N<}> 2/ YYY L3

s DP_EXT_M_C P<i1> C9412 1: 2 DP_EXT_M._P<1> ame
0. 1uF °

7
RCLAMP0524P
SLP2510P8

©

210 101
NC NC|10
g PLACE_NEAR=J9400. 9: 3MM
1

12-
s DP_EXT_M._F_P<2> _1'OE2i0:4sM,

s DP_EXT_M._C N<1> C9413 1I2 DP_EXT_M._N<1> ame
0. 1uF °

PR 00

DP_EXT_M._F_N<3> 2/ YYY 3

s DP_EXT_M._C P<2> C9416 1I 2 DP_EXT_M._P<2> am
0. 1uF °

DP_ESD
CRI TI CAL
D9411

RCLAMP0524P
SLP2510P8

¢
&

g PLACE_NEAR=J9400. 15: 3WM

s DP_EXT_M._C N<2> C9417 1: 2 DP_EXT_M._N<2> am o
0. 1uF °

SYNC _MASTER=MASTER SYNC DATE=NASTEI
——

Di spl ayPor t Connect or

d} Appl e I nc.
®

coo
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PLACE_NEAR=L9710: 3WM
CRD CAL CRI Tl CAL
L9419 D9710
68 33UH 1. 8A- 110MOHM oo 133
PPVI N BKL 1Y YY 2 PPVOUT SO LCUBKLT SW__ 1 |,>—l|_2 . PPVOUT SO LCDBKLT 4 6
N DTH=0. 38" MM 1217AS- 28! N Brie KRR BTEES: 34™ M
NeERSV PLACE NEAR-L9710: 3NM1 CCR:Igg J(_:SL . %& % RB160M 40 CCR;'9T7' %L CCR;'9T7' j(_:gL gg;wmno 23 NeEKSYN/
9713 1 RO730 1 1 1
| SNS LCDBKLT P 0.10F —— —— 10UF 10 DI DT=TRUE =4, /UF 4, /UF —— 1000PF
75 46 25V o 5 307 ew _ 5 58v7 2 Sov 5 100V
R R v it f = 600kHz B CERm ToBsCERm X8 oM T
I SNS LCDBKLT N e LAceNENT_sore-puACE s 10 Lo710 2402 XW9 /01
trem PLACEVENT_NOTEs: - GND L KLT_ PGND 1 % 2 rem—
= - ‘
i ek
(C9710- C9711) <
LCDBKLT VI N
NZNECK-W DTH=0.
- 9 WF: C9711 AND C9717 NOT | N REF SCHEMATI C.
20 | ypor 4
PLACEiNEAFtLB700 1 3MVI 3
1C9711
1000"5 - igk;,[,F PP5V5 S0 LCOBKLT | 23 |voco vour] 24 ggtz,u:f ggtz,u:; ggtz,u;_ﬁ PLACEMENT_NOTES
QG gkj 2 %2 ! ! !
C 6031 C9700 1 109701 VATAESS S CRI TI CAL RO715Y == J0OPF | —— 10OPF " | — 100PF PLACE NEAR L9700 C
2. 2%’; 58'%2UF Uuo700 ]-1!,\//' 2 22t 2 22t 2 22t (C9721- C9726)
G 2 2 30% cermm MC34845CEP OVP = Vovp * (1 + Ra/Rb) 1/ 16W Aao2 202 J02
TR Y Eh SGND) LLP VOVP = 6.9V +/- 0.35V LA NBTUEF NBTUPF NBTUPE
|| L | SHL | S
' 22 | CDBKLT_OVP _— p— pu—
§8° o 8P oT 58 58S BKLT PROD
s o T LVDS | G BKL_PWM 2\/\/\/\ 1 LVDS |1 G BKL_PWJ R 16 | pym CERM CERM Ss §
1% 18 | waKE cHi| 7 _BKL_MC CH1 1 2 - LED RETURN 1 7 64
W |, co799 P T A e 6 TR TBIEES 50T
A7PF 6 | en ce| 8 BKL _MC CH2 1 2 - LED RETURN 2mn 7 6a
S By o } NRECR-W BHFES: 30" vl do2®" 0 LED :RETURI\:I 3
CERM LCDBKLT COVP 17 cH3 BKL_MC CH3 BKLT: PROD 1 2 7 64
1R9726 402 N EE RIS 2 T cove M NREEW BHES 3o R9720 5/ﬂ>1/v1\//1ew o"m
10K L= : 15 |y ser cul 10 BKL MC CHA o rm 1A Q2 BT pROp o % LED RETURN 4
1% = 64
ey 9705 : LCDBKLT | SET [, U NREEBHE 50 o ew Ro721 RS WBHES 3o
2402 o odale L H 2 3 W sl 11 BKL 1 2 : LED _RET! RN - 7 e
0T M RHiEoFW BHES: 30" so0 11 Tew RO 722 o™
iy 2 el 12 W53 LAAA 2 LED RETURN 6
LCDBKLT COMP RC N’HECE‘W BH:Eg 30 mm M:s/fF 4114215\,\, \m - - 30"
1 R9705 9706 :| |*R9710 FaiL| 14 LCDBKLT FAIL
1
3.32 220PF —— Z%GSK g4 RO702! RO716 )
1% 2% 1/ 16W g 243K < PLACE_NEAR=U9700. 25: 1MM
%/Fulf\év a2 Moath Cam— § § B NOSTUFF 59Aw 17180 ReY]
o5 b2 302 2" <Ri set > olo|a|  w|« 1 i NFZK%EZ XV\QSZOO
|| ~ 402, <Rb>
B " GND L K .SG\ID L 2 PLACEMENT_NOTE=PLACE XW9700 FAR FROM THE NO SY PINS 3 AND 4 B
I SET = 153mA / <Ri set> NEGK WY DTH=0. 247" W -
- =
13.3 I nch, K84 Panel (9 LEDs per string)
TARGET: | SET = 20mA, OVP = 35V
ACTUAL: | SET = 19.9mA, OVP = 35.2V
_—
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
103S0198 3 RES, THIN FLIM 1/ 16W 10. 2 OHM 0. 1, 0402, SM RO717, RO718, RO719 BKLT: ENG 10. 2 ohmresistors for current
103S0198 3 RES, THIN FLIM 1/ 16W 10. 2 OHM 0. 1, 0402, SM R9720, RO721, RO722 BKLT: ENG nmeasurenent on LED stri ngs.
101S0075 1 RES, MF, 0 OHM 5% 1/ 8W SND, LF, 0805 R9700 SENS_R: PROD
A [T TSRS TER ey A
T
LCD Backl i ght Driver (I\/C34845)
d} Appl e Inc. 05 8561
S C.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
BEH IRV RO | o
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 97 OF 109
DO NOT SYNC FROM K84. L9710 CHANGED TO K6/ K69 L1 NOT TO REVEAL R SUBLY G 1T 1N VHOLE OR PART
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=PPBUS_SO_LCDBKLT

F9800
2ANP- 32V

PPBUS_SO_LCDBKLT FUSED

CRI TI CAL

FDC638APZ_SBMS001
SSOT6- HF

LVDS | G BKL_ON

0402- HF

_PBUS SO_LCDBKLT EN L |

@! Exggggv g\%ﬁg 35%

807 .o
ssvBNI RO [
sOT563 | KhH
—
“

5[G™ s

BKLT EN L ]

?807 pl6

SSMVBNL FEAPE—]
SOT563
2™ sit

BKLT PLT RST L

LVDS | G BKL_ONs o

LVDS |G BKL_PWM,

MCP79 HAD | NTERNAL 10K PULL-UP FOR THESE SI GNALS
MCP89 DRI VES THEM LOW

(@}
N

o
Nll =

2
=3
NO<STI

PPB

=12. 6V

PPBUS SO LCDBKLT FET

MOSFET FDC638APZ
CHANNEL P- TYPE

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

SYNC UKSTER:( K84 M_B) SYNG. DA E:z TO/ 10/ Eﬂm

™ LCD Backl i ght Suppor t

d} Appl e I nc.
®

ez |
051-8561 | D
C. 0.0
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FSB (Front-Side Bus) Constraints CPU / FSB Net Properties
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;Z" ELECTRI CAL RAI NT SET PHYSI CA':‘;tli T YPI:SPAO NG
FSB_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD _ — — o CSh DATA ESB D L<15. . 0>
— O ESBDATA GROPO | ESR ! . . 71014
FSB_DSTB_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =1:1_DIFFPAIR | =1:1_DI FFPAI R CO—ESBDATA GROPO | ESB 50S ESB_DATA FSB_DI NV_L<0> 710 14
0| |CD—ESBDSIBO | ESB DSTA 50S | ESB DSTH FSB_DSTB L_P<0> 10 14
| |[>—EsBDstBO | ESB DSTR 50S| ESR DSTR FSB_DSTB_L_N<O> 71014
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG WEI GHT 3 - - - -
— — S
FSB_DATA * =2x_DI ELECTRI C 2 FSB_DATA TOP, BOTTOM| =4x_DI ELECTRI C ? o D—W_m*::: E:*xii Egg B' k,\</3&'<'1i6> T
CO—ESBDATA GROP1 | FSR | | 710 14
FSB_DSTB * =3x_DI ELECTRI C ? FSB_DSTB TOP, BOTTOM| =5x_DI ELECTRI C ? _ CO—EsBDstEl | SR DSTR 50S | ESB DSTR FSB_DSTB L_P<1> 710 14
= = ®| |[—>—EsBDsTBL | ESB DSTR 50S| ESR DSTR FSB _DSTB L N<i> 71014
D FSB_ADDR * =STANDARD ? FSB_ADDR TOP, BOTTOM| =3x_DI ELECTRI C ? g = == =
<47..32> 710 14
FSB_ADSTB * =2x_DI ELECTRI C ? FSB_ADSTB TOP, BOTTOM| =4x_DI ELECTRI C ? @ O ESBDATA RO BSR *:2: E:*xiz Egg B' I,:N4Z <2§2 °
O ESBDATA GROP2 | FSB | | 710 14
FSB_1X * =STANDARD ? FSB_1X TOP, BOTTOM| =3x_DI ELECTRI C ? X CO—FEsBDstR2 | FSB DSTR 50S| ESR DSTR FSB DSTB L_P<2> 7 10 14
< FSB TB L_N<2>
o f f . - | ESB _DSTB 50S | 7 10 14
Al 4x/2x/1x FSB signals with inpedance requirements are 50-ohm si ngl e- ended. @ O ESBDSTE2 — BSBDSTA S0S BB _DSTA SB DS °
FSB 4X signals / groups shown in signal table on right. @ D—F‘SB’MI‘E?‘—BB*::: ESB*xIQ Egg B' k,\</63'<'338> T
Signals within each 4x group should be matched within 5 ps of strobe. O SEDATA GROUPE PSR Sﬁfnsm FSE DSTB L P<3> 7o
f . i | ESB _DSTB 50S | FSB 7 10 14
DSTB# conpl ementary pairs should be matched within 1 ps of each other, all DSTB#s matched to +/- 135 ps. Co—EsB.DsmEd  FSB DSTAR. g FSE DSTB L N<3> °
f . : . . . . N . | ESB _DSTB 50S | 7 10 14
Spacing is 2x dielectric between DATA#, DINV# signals, with 3x dielectric spacing to the DSTB#s. | (CD—FSADSIE: . BSA DSTA S80S - BSA. 0
FSB 2X signals / groups shown in signal table on right. x O D_ESB!AIDR,GKLED__SB,::: ESfo Egg QEI(_)<i(<a4 38> T
Signals within each 2x group should be matched within 20 ps. ADTSB#s should be nmatched +/- 270 ps. NG e _?s:}m ;:]mm FSB ADSTB L<0> o
Spacing is 1x dielectric between ADDR#, REQ# signals, with 2x dielectric spacing to ADSTB#. @ 5 oS = = T
. . . . FSB_A L<35..17> 7 10 14 Jre—
FSB 1X signals shown in signal table on right. Lo D_&!ﬁuﬁf:?zm_ﬂi:: E:i:?n FgB ADST:éSL<1> :
CO—ESB ! _ 710 14
Intel Design Cuide recormmends FSB signals be routed only on internal |ayers. - 1x £sB 508 EsB 1x ESB ADS L
= ! _ 710 14
NOTE: Intel Design Guide allows closer spacing if signal |engths can be shortened. CO—ESBBREQQ | ESB 50S ESB_1X ESB_BREQO_L 10 14
2]
SQURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.1 = - EShs0s " ESE AR o0
SOURCE: Santa Rosa Platform DG Rev 1.5 (#22294), Sections 4.2 & 4.3 g| |2 Fonas S ESE DBSY L o
o = u = 10 14
- H = L 1X ESB 50S ESB_1X FSB _DEFER L 10 14
CPU Si gnal Constraints - di=a=sr ey I FSE_DROY L o
PHYSI CAL_RULE_SET LAYER &LE’A‘((E%TE M NI MUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP § CoO—EsBIX ESB 50S ESB 1X FSB H T_L 7 10 14
= O—ESB1X ESB 50S ESB_1X FSB H TM L 7 10 14
CPU_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD @ iy Esb s0s Esb1x ESB LOCK L
— = ;! _ 710 14
C CPU_27P4S * =27P4_OHM SE| =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 7 ML 7 ML LS O —ESB_CPURST | ESB 50S ESB 1X FSB_CPURST L 10 13 14
- - - - - - - - — ) <2..0> 10 14
NOTE: 7 mi| gap is for VCCSense pair, which Intel says to route with 7 m| spacing w thout specifying a target inpedance. L *li ngﬁ E:*K Egg ?ng\_( i g °
CO—EsB ! _ 10 14
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WG SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WE G CO—CRUASYNC CPU 50S CPU_AGITL CPU_A20M L 10 14
— — <2..0> N
CPU_AGTL * =STANDARD ? CPU_AGTL TOP, BOTTOM| =2x_DI ELECTRI C ? mJFFR'R ) zt 1722: :;t jf:;T: gg E’Eglﬁ f g o
— [ | FERR | L L 10 14
CPU 8M L * 8 ML ? CO—CRUASYNC CPU 50S CPU_AGITL CPU | GNNE_L 10 14
CPU COVP N 25 ML i O CRUINTI CPU 50S CPU_AGITL CPU INIT L 10 14
— M [O—CBUASYNC R CPU 50S CPU_AGTL CPU_| NTR 10 14
CPU_GTLREF * 25 ML ? SR DG recommends at |least 25 nmils, >50 nmils preferred CO—CBULASYNG R CPU 50S CPU_AGTI CPU_NM 10 14
" . = O CRUL PROCHOT | CPU 50S CPU_AGITL CPU_PROCHOT L 10 14 36
cPu_I TP 2:1_SPACING ? I CO—CPU_PVRED CPU 50S CPU AGTI CPU_PWRGD 10 13 14
CPU_VCCSENSE * 25 ML ? CO—CRUASYNC CPU 50S CPU_AGITL CPU SM _L 10 14
O - - - - . CPU_ASYNC CPU_50S CPU_AGTL CPU STPCLK L 10 14 _—
st CPU signals with inpedance requirenents are 55-ohm singl e-ended. VP y—— oL 50s oL 8 L PM THRMIRI P L
Some signals require 27.4-ohm singl e-ended i npedance. | —— oL oL 20a CPLL AGTL FSB CPUSLP T 1o e
CO—ESBCPUSLP | L LAG 10 14
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.1 O CPUERQM SB CPU_50S CPU_AGITL CPU DPSLP_L 10 14
SOURCE: Santa Rosa Platform DG Rev 0.9 (#20517), Sections 4.4 & 5.8.2.4 [O—CRULDPRSTP | CPU_50S CPU_AGTI CPU_DPRSTP_L 10 14 58
. . O—CBLLASYNG CPU_50S CPU_AGITL ESB_DPWR L 10 14
MCP FSB COWP Signal Constraints . s o o @k rsn 100n] qk e FSB LK OPU P
PHYSI CAL_RULE_SET LAYER &L?A‘({E%JTE M NI MUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CO—ESBaK cpPU G K FSB 100D QK ESB FSB_CLK_CPU N 10 14
" — — — — - - = L CLK | TP ClK_ESB 100D | QK _ESB FSB CLK | TP_P 1514
MCP_50S =50_OHM SE|  =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD D—F‘Sﬁi kLo Yy - FSB LK 1 TP N e
I CO—ESB.AK MP QK ESB 100D | QK ESB FSB_CLK_MCP_P 1a
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT OO—ESBaK Mp ClLK FSB 100D | G K FSB FSB CLK MCP_N 14
B MCP_FSB_COMP * 8 ML 2 O CPULERR | cPU 508 CPU | ERR L 0
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.1.4 O —BM.DPRSIPVR CPU 50S CPU_AGITL PM _DPRSLPVR 14 58
FSB C:I o k Con t r | nt D_(jee above) CPU 50S CPU_AGTL | M\WP_DPRSLPVR -
C S a S _ > ey cae MCP_ 508 Mce_Ese cowe | MCP_BCLK_VM._COMP_VDD_,,
PHYSI CAL_RULE_SET LAYER &LE’A‘((E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP Co—Me_CPU_COVP MCP_50S Mep EsB cave | MCP_BCLK_VML_COMP_GND _ .,
CLK_FSB_100D * ~100_OHM.DI FF| =100_OHM DI FF | =100_OHM DI FF | =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF _ CO—MeCceu MP_503 MP_FSE_ Q0 NP gg CONE \éﬂg "
Do Me_cry cave MCP_50S MCP_ESB_COVP | 14
=== === CO—CRU GILREE CPU 50S CPU_GTI REE CPU_GTLREF 10 29
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ CPlL cpL LEOQ CPlL O:’U COVP<3> o
CLK_FSB * =3x_DI ELECTRI C ? CLK_FSB TOP, BOTTOM| =4x_DI ELECTRI C ? U e CPU 27PAS CPU_COVP CPU_COVP<2> 10
. N - Do—ceucawe CPU 50S CPU_CONP CPU_COMP<1> 10
SQURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2.5 - o ozeas T op CPU CONP<0 .
O—XPe_1nl CPU 50S cPy I TP XDP_TDI 1013
[O—XDE_ 10 CPU 50S cPy I TP XDP_TDO 10 13
XM CPU 50S cPy I TP XDP_TMS 1013
O—XDE_TCK CPU 50S cPy I TP XDP_TCK 10 13
>_TRST_| CPU 50S cPy I TP XDP_TRST_L 10 13
O—XDE_EPM.L CPU 50S cPy | TP XDP_BPM L<4. . 0> 1013
CO—XDE_BPM LS CPU 50S cPy I TP XDP_BPM L<5> 1013
OO (ESB_CPURST 1) |cpus0s CPU LTP XDP_CPURST_L 13
[ CPU_50S CPU 8M L CPU_VI D<6. . 0> 1 s8
[ CPU 50S CPU 8M | | MWP6_VI D<6. . 0>
O CPLLVCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE P 11 58
A [O—CPLLVCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N 11 58
O (CPU VCCSENSF) | cpy 27p4s cpy veesense | | WP6_VSEN P s SYNC MASTER=12/ M.B SYNC DATE=02/ 16/ 2010
O—(CPU VCCSENSE) | cpy 27p4s cpy veesense | | WP6_VSEN N - amya -
CPU/ FSB Constrai nts
d} Appl e I nc. 5' 8561
S C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF_APPLE COWPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
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Il NOT TO REPRODUCE OR COPY I T
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ALLOW ROUTE “GAP NET_TYPE
PHYSI CAL_RULE_SET LAYER ON LAYER? M NIMUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP ELECTRI CAL CONSTRAI NT SET PHYSI CAL SPACI NG
MEM 40S * =40_OHM SE|  =40_OHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD A Ox YR e MEM A CLK P<5. . 0> .
MEM 70D * =70_OHM.DIFF | =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF oMM A G K MEM 70D NEM CLK MEM A CLK N<5..0> 15 20
— O MEMA CKE MEM 40S MEM CTRI NMEM A CKE<3. . 0> 15 21 26
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT VEM A CNTL VEM 40S VEM CTRL 'VEM A & L<3 3 O> 5 26
VEM_CLK2NVEM * =4: 1_SPACI NG 2 | NV DG says 3x inner, 4x outer O MEM A NI MEM 40S MEM CTRL MEM A_QODT<3. . 0> 15 20
MEM CTRL2CTRL * =2: 1_SPACI NG 2 | NV DG says 2x inner, 4x outer O MEMA QD MEM 40S MEM_ OMD. MEM A_A<15..0> 15 20
= . O MEMA D MEM 40S MEM CMVD NVEM A BA<2..0> 15 26
D MEM_CTRL2MEM * =2.5:1_SPACI NG ? NV DG says 2x inner, 4x outer NEM A VEM A0S MEM NVEM A RAS L 1o
VEM_CVD2CMVD * =1.5:1_SPACI NG 2 | NV DG says 2x inner, 4x outer O—MEMA aD MEM 40S MEM OMD MEM A _CAS L 15 20
— . O MEMA D MEM 40S MEM CAVD MNEM A VE L 15 26
MEM_CMVD2VEM * =3: 1_SPACI NG ? NV DG says 2x inner, 4x outer =
— . O MEM.A_DQ BYTEQ MEM 40S MEM DATA MEM A DQ<7..0> 15 28
MEM_DATA2DATA * =1. 5: 1_SPACI NG ? NV DG says 2x inner, 4x outer MEM A DO BYTE] MEM A0S VEM DATA MVEM A _DO<15. . 8> 1o
MEM_DATA2NEM * =3: 1_SPACI NG 2 | NV DG says 2x inner, 4x outer O MEM.A_DQ BYTE? MEM 40S MEM DATA MEM A_DQ<23. . 16> 15 28
= . O MEMA DQ BYTE3 MEM 40S MEM DATA NMEM A DQ<31. . 24> 15 28
MEM_DQS2MVEM * =3: 1_SPACI NG ? NV DG says 4x inner, 5x outer MEM A DOy BYTEA NEM 405 MEM DATA MEM A DO<39. . 32> o
— [ LA L L s 28
MEM _20THER * 25 ML ? CO—MEM A DQ BYTES MEM 40S MEM DATA MEM A_DQ<47. . 40> 15 28
O MEMA_DQ BYTEG MEM 40S MEM DATA NMEM A DQ<55. . 48> 15 28
Menory Bus Spaci ng Group Assi gnnents O EMA DQ BYTE? MEM 405 rey oara  MEM A DO<63.. 56>
= === CO—MEMA_DQ BYTEQ MEM 40S MEM DATA NVEM A_DiVO> 15 28
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE SET NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE SET NEM A DO BYTEL NEM 40S NEM DATA VEM A DMVE1> o —
MEM CLK MEM CLK * VEM CLK2VEM MVEM_CVD MEM CLK * VEM CND2VEM O MEM A_DQ BYTE2 MEM 40S MEM_DATA VEM A DMVK2> 152
= == O MEM.A_DQ BYTES MEM 40S MEM DATA NVEM A _DIMK3> 15 28
MEM_CLK MEM _CTRL * MVEM_CLK2MEM MEM_CVD MEM _CTRL * VEM_CMVD2MVEM MM A DOy BIES NN 408 NN DATA VEM A DNVE4S .
MEM CLK MVEM_CVD * VEM CLK2VEM MVEM_CVD MVEM_CVD * VEM CMD2CMD O MEM A_DQ BYTES MEM 40S MEM_DATA MVEM A DMVK5> 152
= = O MEM A DQ BYTF6 MEM 40S MEM DATA MEM A_DIVK6> 15 28
MEM_CLK MEM_DATA * VEM_CLK2NMEM MEM_CVD MEM _DATA * VEM_CMVD2MVEM NEM A DOy BIES MM 408 MM DATA VEM A DNVE7 > .
MVEM_CLK MVEM_DQS * VEM_CLK2MVEM MVEM_CMD MVEM_DQS * VEM_CVD2MVEM EM 70D EM oS MVEM A DOS P<0> o
_ D_MEM;A;DSH’ MEM 70D MEM DCS MEM A_DQS_N<O> 15 28
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET O MEMA DS MEM 70D VEM DS NVEM A _DOS P<1> 15 28
= = O MEM.A_DOSI MEM 70D MVEM DCS MEM A _DOS _N<1> 15 28
MEM _CTRL MEM_CLK * MEM_CTRL2NMEM MEM_DATA MEM_CLK * MEM_DATA2NEM MM A DoEp VRS N DOR VEM A DOS P<2> .
C MEM_CTRL MEM_CTRL * MEM _CTRL2CTRL MVEM _DATA MEM_CTRL * MEM _DATAZMVEM o> MEM A_DGS? MEM 70D MEM DQS MEM A DQS N<2> 15 28
— — MEM 70D MEM DQS NVEM A _DQOS P<3> 15 28
MEM _CTRL MEM_CVD * MEM_CTRL2MEM MEM _DATA MEM_CVD * MEM _DATA2MEM O MEMADGES NN 70D MM DO VEM A DOS N<3> .
— O bEMA DXE3 = =
MEM _CTRL MEM _DATA * MEM_CTRL2MEM MEM _DATA MEM _DATA * MEM_DATA2DATA O MEMA DGs4 MEM 70D VEM DS NVEM A _DQOS P<4> 15 28
= = O MEM A _DOst MEM 70D MVEM DCS MEM A_DOS_N<4> 15 28
MEM _CTRL MEM DQS * MEM _CTRL2MEM MEM_DATA MEM_DQS * MEM_DATA2NEM o NN 70D MM DO VEM A DOS_P<5> .
O MEMA DGES L A
_ _ O MEM A _DGsS MEM 70D MVEM DCS MEM A_DQS_N<5> 15 28
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET D—w VEM 70D MEM DQS NVEM A _DQOS P<6> 15 28
= e O MEM A DGs6 MEM 70D MEM DCS MEM A_DOS_N<6> 15 28
MEM DGS MEM CLK . VEM DQS2MVEM MEM CLK . . MEM 20THER O MEMA DQST MEM 70D MVEM DOS MEM A _DQS_P<7> 15 2
MEM DQS MEM_CTRL * VEM DQS2VEM MEM_CTRL * * VEM 20THER o MEM A DXS7 MEM 70D MEM DQS MEM A DQS N<7> 1o 2
MVEM DG5S MVEM_CVD * VEM DQS2VEM MVEM_CVD * * VEM 20THER CO—MEMEB aK MEM 70D NEM. LK MEM B CLK P<5..0> .
== === O MEMEB AK MEM 70D MEM O K NMEM B_CLK N<5. . 0> 15 27
MEM DQS MEM _DATA * VEM_DQS2MEM MEM_DATA * * VEM_20THER === =
= e O MEMEB CKE MEM 40S MEM CTRI NMVEM B_CKE<3. . 0> 15 21 27 =
MEM_DQS MEM_DQS * MVEM_DQS2MEM MEM DQS * * VEM_20THER ===
- MEM B_CNTI MEM 40S MEM CTRI MEM B_CS L<3..0> 15 27
DDR3: Need to support MEM *-style wildcards! o M 408 Py VEM B ODT<3. . 0> e
DQ signals should be matched within 5 ps of associated DQS pair. EM B NEM. 405, M MEM B A<15. . 0> .
DQS intra-pair matching should be within 1 ps, inter-pair matching shoulw be within 360 ps = M:M*R*( 2 M 20 NFMJ 2 VEM B BA<2 0> n
No DQS to clock natching requirenent. o = Y M 40a v MVEM B RAS L e
CLK intra-pair matching should be within 1 ps, inter-pair matching should be within 2 ps. = Y M 40a v MVEM B CAS L e
CMD/ CTRL signals should be matched within 150 ps. = M:M*R*( 2 M 20 NFMJ 2 VEM B VE L n
Al menory signals maxi mumlength is 1.030 ps. = = = = VEM B -
. MEM B DQ BYTEQ NEM 40S NEM DATA |x)< . >
SOURCE: MCP89 I nterface DG (DG 04625-001_v0.9), Section 2.2.3 [ Yy M 40a NEM DATA MEM B DO<15. . 85 e
SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112), Section 6.2 D: [y — NEM A0S NEM DATA MEM B DO<23. . 16> o
Bl MCP MEM COWVP Signal Constraints O—teusiomie weMss s MEMB DOSSL . 24> ..
_ O MEM B DQ BYTE4 MEM 40S MEM DATA MEM B_DQ<39. . 32> 15 28
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP O MEM B DQ BYTES MEM 40S MEM DATA MEM B DQ<47. . 40> 15 28
== O MEM B DQ BYTEG MEM 40S MEM DATA MEM B _DQx55. . 48> 15 28
MCP_MEM_COVP * =40_OHM SE =40_OHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD Yy NN A0S MM DATA VEM B DO<63. . 56> .
— O MEM B_DQ BYTEQ MEM 40S MEM DATA MEM B_DMVkO> 15 28
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT VEM B_DO BYTEL VEM 40S, VEM DATA 'VEM B M1> s 28
MCP_MVEM COVP * =2x_DI ELECTRI C 2 [O—MEMLB0Q BYTE2 MEM 405 MEM DATA ﬁm E DM:?; 2
. MEM B_DQ BYTE3 MEM 40S MEM DATA DM3>
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.2.2 = G Y M 408 M DATA VEM B DVEAS o
D MEM B_DQ BYTES MEM 40S MEM DATA VEM B_DIVK5> 15 28
O MEM B DQ BYTF6 MEM 40S MEM DATA MVEM B_DIVK6> 15 28
O MEM B DQ BYTE? MEM 40S MEM DATA MEM B DIVK7> 15 28
O MEM B_DGS0 MEM 70D MEM DCS MEM B_DQS P<0> 15 28
O MEM B DGO MEM 70D MEM DS MEM B_DQS_N<O> 15 28
o MEM B_DOSI MEM 70D MEM DCS MEM B _DQS P<1> 15 28
O MEM B_DGSI MEM 70D MEM DCS MEM B _DQS N<1> 15 28
O MEM B_DGS2 MEM 70D MEM DCS MEM B _DQS P<2> 15 28
O MEM B DGS2 MEM 70D MEM DCS MEM B _DQS N<2> 15 28
O MEM B _DGs3 MEM 70D MEM DCS MEM B_DQS P<3> 15 28
AB_| MEM 70D VEM DS VEM B_DQS_N<3> 15 28
O MEMB Ds4 MEM 70D VEM DS MEM B _DOS P<4> 15 28
O MEM B DGs4 MEM 70D MEM DCS MEM B_DOS _N<4> 15 28
O MEM B _DGss MEM 70D MEM DCS MEM B_DQS P<5> 15 28
A O MEM B _DGSS MEM 70D MEM DS MEM B_DQS_N<5> 15 28
O MEM B _DGs6 MEM 70D MEM DCS MEM B_DQS P<6> 15 28
n \EM 700 \EM DO MVEM B DOS N<6> . NG MASTERCT2 T VD SYNC_DATE=02/ 16/ 2010
NVEM B_DQOS P<7> H
O MEM B DQS? MEM 70D MVEM DOS 15 28 |\/E no ( :O n rai n
O MEM B_DGS? MEM 70D MEM DCS MEM B_DOS N<7> 15 28 r y St -,.” . t -
O ME_MEM cOVP McP_ MEM cave | Mop VEM cave | MCP_IVEM COVP_ VDD 15 Ap le I nc 051- 8561
O ME_MEM COVP MeP_VEM cave | vee VEM cave | MCP_VEM COVP_GND 15 p . p—
S C. 0.0
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PCl - Expr ess MCP89 Net Properties
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NIMUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;Z" NEI_I YPE
i ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
PCl E_90D * =90_OHMDIFF |  =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF » p— ot oo o PEG R2D P<15. . 0>
CLK_PCI E_100D * =100_CHM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF [ PCl E_90D PClE PEG R2D N<15.. 0>
O—BEGRD PCI E_90D PO E PEG R2D C P<15.. 0>
= PCl E_90D PClE PEG R2D C N<15.. 0>
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ : PFGﬁD?R bl F7QOD PCLE PEG D2R P<15 j O>
PCl E i =3X_DI ELECTRI C ? PCl E TOP, BOTTOM| =4X_DI ELECTRI C ? [ PCl E_90D PCLE PEG D2R N<15. . 0>
— PCIE_90D PO E PEG D2R C P<15.. 0>
GKPAE 20MmL C ':: POLE 90D PaE PEG D2R C N<15.. 0> D
D] [ ver_pex cav - 8 ML ? = PCLE_ 90D PCLE PCI E_AP_R2D P \
SOURCE: MCP89 | nterface DG (DG 04625-001_v0.9), Section 2.3 PCIE_90D POLE PCIE AP_R2D N 0
— | —
CO—BCLE AP RD PCl E_90D PClE PCILE AP R2D C P s 16
[ PCl E_90D PClE PCIE AP_R2D C N s 16
NEED PCl Genl/ Gen?2 t ' = et T PO E AP BoRN o
e n n not es’ 3 eocaon en: PGl E_AP 2R N
[ PCl E_90D PClE PCl E ENET_R2D P
[ PCl E_90D PClE PCl E ENET_R2D N
CO—BCLE ENFT R2D PCl E_90D PClE PCl E_ENET_R2D C P 9 16
. . PCLE 90D PCIE PClE ENET_R2D C N 9 16
Anal og Video Signal Constraints T Paran  |ear PO E ENET 2R P
PHYSI CAL_RULE_SET LAYER AFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECKGAP = x E::gg x E Eg E Emg gg g =) o
CRT_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD [ PCl E_90D PClE PCl E ENET_D2R C N
[— PCI E_ 90D PCLE PClE FWR2D P
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET [— PCI E_ 90D PO E PClE FWR2D N
N N PCI E_EW R2D PCl E_90D PClE PCE FWR2D C P s 16
CRT 20 ML ') CRT CRT CRT_2CRT l:: PG E_s0n . PG E FWR2D C N o
CRT_2CRT * 15 ML ? [O—BCEEWRR PCl E_90D PClE PCl E FW D2R P s 16
= PCl E FW D2R N
CRT_20LK * 50 ML 2 [ — PO E 90D PO E 01
— fa—t PCILE 90D POLE PCIE FWD2R C P
CRT_2SW TCHER * 250 ML 2 fa— PCLE_90D PCLE PCIE FWD2R C N
CRT_SYNC * =4x_DI ELECTRI C 2 O MCP_PE0_REECI K QK POE 1000 CLK PCLE PEG CLK100M P .
NP DAC. Cove N —2x DI ELECTRI P [ K PCE 1000 K PO E PEG CLK100M N s 16
C - = X . O ME_PE1_REFQK K PCOE 1000 K PO E PCl E_ CLK100M AP_P s 16 C
CRT signal single-ended i npedence varies by |ocation: [ QK PAE 1000 QK PO E PCl E_ CLK100M AP_N o 16
- 37.5-ohmfrom MCP to first term nation resistor. O ME_PE2_REFQK QK PAE 1000 QK PO E PCl E_CIL KI00M ENET_P 91
- 50-ohmfromfirst to second term nation resistor. = CIK PCIE 1000 GK PAFE PCl E_CLK100M ENET_N 016
- 75-ohm from output of three-pole filter to connector (if possible). O ME_PE3_REFQK QK PAE 1000 QK PO E PCl E_ CLK100M FW P o 16
R/ &' B signals should be matched as cl ose as possible and < 10 i nches. i QK PAE 1000 QK PO E PCl E_CLK100M FW N s 16
SOURCE: MCP89 | nterface DG (DG 04625-001_vO0.9), Section 2.4.1. O MCE_PEX_CLK_COVP e pEX_cave | MCP_PEXO_TERMP 16
Digital Video Signal Constraints O—caL gD car_sos car CRI_1G R C PR
I O CRL_GREEN CRT_50S CRT CRT IGG Y Y
PHYSI CAL_RULE_SET LAYER ALLOW ROUTE |\ N MUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CRT_BIUF CRT_50S CRT CRT | G B_COw_PB
= = CRT_| G _HSYNC
DP_90D « ~00_OHMLDIFF| =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF [O—ELSXC CRL_50S CRI_SYNG
R O CRI_SYNC CRT_50S CRT_SYNC CRT_|I G VSYNC
LVDS_100D * =100_CHM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF >_DAC Mep_pac cave | MCP_TV_DAC RSET
MCP_DV_COVP « v 20 ML 20 ML =STANDARD =STANDARD =STANDARD [CO—ME DAC VREE e pac cove | MOPTV_DAC VREFR -
OIS LG TIXC DP_90D pspraypert | TMDS |G TXC P
e === OIS IG IXC DP_90D pisplAayport | TMDS_ | G TXC N
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ : TM}S7I GﬁTXD |')P7°0|') DI SPLAYPCRT T'\/DS I G TXD P<5 j O>
DI SPLAYPORT * =3x_DI ELECTRI C ? DI SPLAYPORT TOP, BOTTOM| =4x_DI ELECTRI C ? O IMS IG TIXD DP_90D pispLAaYPorT | TMDS | G TXD N<5. . 0>
LVDS * =3x_DI ELECTRI C 2 LVDS TOP, BOTTOM| =4x_DI ELECTRI C 2 O—E BT M DP_90D pispLavporr | DP 1 G M._P<3. . 0> .
LVDS intra-pair matching should be 5 mls. Pairs should be matched within 100 mls. = :’EXXI’,TU CcH :’222 QSP: /;:meme $ : g XLUXNZa i’o> :
NOTE: NV DG recommends 90 ohmdifferential for LVDS, but cabl e/display assune 100 ohm = b ExT ALX Gt b 900 O SPI o | DP 1 G AUX CH N oo
Di spl ayPort/ TMDS intra-pair matching should be 5 ps. Inter-pair matching should be within 100 ps. = == = SP oo
Di spl ayPort AUX CH intra-pair matching should be 5 ps. No relationship to other signals. O ME_TMISO_RSET MCP_DV_COVP MCP_TNMDSO_RSET 17 2
Max trace |length: LVDS 10 i nches, DP 8.5 inches. O MP_TMDSO VPRCBE MCP_TMDSO_VPROBE 17 24
B SOURCE: MCP89 | nterface DG (DG 04625-001_v0.9), Section 2.4.2 L\VDS_1G A K LS 1000 oS LVDS |G A CLK P oo B
( ) i LS 1GA QK LVDS 100D LVDS LVDS |G A CLK N o 64
SATA I nt erf ace nSt rai nt S _ CO—L\VDS 1G A DATA LVDS 100D LVDS LVDS | G A DATA P<2..0> 7064
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP O—LVDS LG A DATA LVDS 100D LVDS LVDS | G A DATA N<2..0> 70 6a
SATA_90D « ~00_OHMLDIFF| =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF [ m— :ﬁf: ?fifmiﬁ: :ﬁﬂggg :ﬁ tggg : g ﬁ §$ﬁ E;gz
[ VDS 1G B QK LVDS_100D LVDS LVDS I1G B CLK P
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG ve G OO—L\DSIGE AK LVDS 100D LVDS LVDS 1G B CLK N
N _ - _ === LVDS | G B DATA LVDS 100D LVDS LVDS | G B _DATA P<2..0>
SATA =3x_DI ELECTRI C ?‘ _ SATA TOP, BOTTOM| =4x_DI ELECTRI C ? :: VDSl G B DATA L\vos 1000 s VDS 1 G B DATA N<2.. 0>
SATA_TERMP * 8 ML ? O—LVDS 1 G B DATA3 LVDS 100D LVDS LVDS | G B_DATA_ P<3>
SATA intra-pair matching should be 1 ps. O—LVDS 1 G B DATA3 LVDS 100D LVDS LVDS | G B_DATA N<3>
Max trace length: 12 inches for SATA Genl/ Gen2, TBD for SATA Gen3. >_| | MCP_DV_COVP MCP_| FPAB _RSET 17 24
SOURCE: MCP89 | nterface DG (DG 04625-001_v0.9), Section 2.6 O MCE_L EPAB_ VPROBE MCP_| FPAB_VPROBE 17 24 —
[CO—SATA_HDD R2D SATA_90D SATA SATA HDD R2D C P 16 33
D SATA_90D SATA SATA HDD R2D C N 18 33
[ SATA_90D SATA SATA HDD R2D P 733
[ SATA_90D SATA SATA HDD R2D N 733
[CO—SATA_HDD 2R SATA_90D SATA SATA HDD D2R P 18 33
[ SATA_90D SATA SATA _HDD D2R N 16 33
[ SATA_90D SATA SATA_HDD D2R C P 733
[ SATA_90D SATA SATA HDD D2R C N 733
[CO—SATA 0D R2D SATA_90D SATA SATA ODD R2D C P 18 33
[ SATA_90D SATA SATA ODD R2D C N 18 33
A = SATA_90D SATA SATA _ODD R2D P 733
D SATA_90D SATA SATA_ODD R2D N 7 a3 -
[CO—SATA DD 2R SATA_90D SATA SATA _ODD D2R P 18 33 SY'\C,, ’,\ﬁSTERbT27 ME SNC DATEZ02/ 1672010 A
SATA ODD D2R N N H
3 oaraaon  Taara SATA ODD D2R C P MCP Constraints 1
D SATA ODD D2R C N 7 e NURDET
SATA_90D SATA as Appl e Inc 051- 8561
[ \CP_SATA_TERWP SATA_TERVP | MCP_SATA TERMP " p . e
S C. 0.0
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LPC Bus Constraints

MCP89 Net Properties

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
LPC 55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
CLK_LPC 55S * =55_OHM SE|  =55_OHM SE =55_0HM SE =55_0HM SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG AEI GHT

LPC

=1. 5x_DI ELECTRI C 2

CLK_LPC

=2x_DI ELECTRI C 2

D SOURCE: MCP89 Interfac

e DG (DG 04625-001_vO.

9), Section 2.

7

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MCP_USB_RBI AS * =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD

USB_90D * =90_OHM DI FF |  =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
SPACI NG_RULE_SET LAYER LINE TOLINE SPACING | VeI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG

usB

=2x_DI ELECTRI C 2

usB

TOP, BOTTOM| =4x_DI ELECTRI C

SOURCE: MCP89 Interfac

SMBus I nterf

e DG (DG 04625-001_vO.
ace Constraints

9), Section 2.

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
SMB_55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG AEI GHT

SvB

=2x_DI ELECTRI C 2

SOURCE: MCP89 |

c| HD Audi o

nterface DG (DG 04625-001_v0.9), Section 2.

Interface Constraints

9

SOURCE: MCP89 |

nterface DG (DG 04625-001_v0.9), Section 2.

Constraints

SI O Si gnal

10

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
HDA_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VeI GHT
HDA * =2x_DI ELECTRI C 2
MCP_HDA_COVP * 8 ML 2

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG AEI GHT

CLK_SLOW

* =1. 5x_DI ELECTRI C 2

SOURCE: MCP89 |

SPI Inte

nterface DG (DG 04625-001_v0.9), Section 2.

rfac

e Constraints

11

PHYS| CAL_RULE_SET

LAYER

ALFON RUTE | M NI MUM LI NE W DTH

ON_LAYER?

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

B SPI_55S

*

=55_OHM_SE

=55_OHM SE

=55_OHM_SE

=55_OHM_SE

=STANDARD

=STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

SPI

=1. 5x_DI ELECTRI C

S

SOURCE: MCP89 I nterface DG (DG 04625-001_v0.9), Section 2.12

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

OO—LPCAD LPC_55S LPC. LPC AD<3..0>

O LBC ERAME | L PC 55S LPC LPC FRAME L

O—LBC RESET | L PC 5585 LPC LPC RESET L

O ME_LPC AKo K IPC 555 | QK IPC LPC CLK33M SMC R

= K IPC 558 | QK IPC LPC ClLK33M SMC

[ K IPC 558 | QK IPC LPC CLK33M LPCPLUS

O USB EXTA USB_90D USB USB_EXTA P

[ USB_90D USB USB_EXTA N

[ USB_90D USB. USB _EXTA MJUXED P

[ USB_90D USB USB_EXTA _MUXED N

CO—USB M NI USB_90D USB UsB M N _P

D USB_90D USB USB_M NI _N

[O—USB EXID USB_90D USB USB_EXTD P

[ USB 90D USB USB_EXTD N

O USB_CAVERA USB_90D USB USB _CAMERA P

D USB_90D USB USB_CANMERA N

CO—USBBT USB_90D USB USB BT P

= USB_90D USB USB_BT_N

CO—USB TPAD USB_90D USB USB_TPAD P

[ USB_90D USB USB_TPAD N

OB IR USB_90D USB USB IR P

[ USB_90D USB USB IR N

O USB EXTB USB_90D USB USB_EXTB_P

[ USB_90D USB USB EXTB N

O UsB.T57 USB_90D USB USB_T57_P

= USB_90D USB USB_T57_N

CO—USB EXTC USB_90D USB USB EXTC P

[ USB 90D USB USB_EXTC N

[O—USB_SDCARD USB_90D USB USB_SDCARD P

D USB_90D USB USB_SDCARD N

o UsB w USB_90D USB UsSB WM P

[ USB_90D USB USB_VWM N

O MP_USB RBIAS MCP_USB_RBI AY MCP_USB_RBI AS_G\D
> MCP_Q_¢ | SMB_55S SMB SMBUS MCP_0_CLK
> MCP_0Q_| | SMB_55S SMB SMBUS _MCP_0_DATA
_SMC, | . | SMB_55S SVB SMBUS MCP_1_CLK
_SMC, | . | SMB_55S SVB SMBUS MCP_1_ DATA

OO HA BT AK HDA_55S HDA HDA BIT_CLK

HDA_55S HDA HDA BIT_CLK R

[O—HDA_SYNC HDA_55S HDA HDA_SYNC

D HDA 55S HDA HDA SYNC R

O —HDARST | HDA 55S HDA HDA RST R L

[ HDA_55S HDA HDA_RST_L

DDA SDIND HDA_55S HDA HDA_SDI NO

[— HDA_55S HDA HDA _SDI N_CODEC

O—HbA spaur HDA_55S HDA HDA_SDOUT

= HDA_55S HDA HDA _SDOUT_R

O ME_HDA PULLDN COVP MeP HDA cave | MCP_HDA _PULL DN _COVP

O ME SUs aK QK SIONS5S | QK SLOW PM CLK32K_SUSCLK R

= K SION55S | K Slow PM CLK32K_ SUSCLK

OO—SBLaK SPI _55S SPI SPI _CLK R

[ SPl_55S SPI SPI _CLK

CO—SBL_Mx! SPl_55S SP| SPI_MOSI_R

[ SPl_55S SPI SPI _MOSI

OO—SBLMso SPl_55S SPI SPlL _M SO

O—SBL_cs0 SPl_55S SP| SPI_CSO_R L

D SPl_55S SPI SPI _CSO_L

[ SPl_55S SPI SPI_MB_CLK

[ SPl_55S SPI SPI _M.B_MOSI

= SPl_55S SPI SPI_M.B_M SO

D SPl_55S SPI SPL_MB CS L

[ SPl_55S SPI SPI _ALT _CLK

D SPI _55S SPI SPI _ALT_MOSI

[ SPl_55S SPI SPI _ALT_M SO

[ SPl_55S SPl SPI _ALT_CS_ L

19 35 37

19 35 37

19 25

19 25

25 35

25 37

18 34

18 34

34 75

34 75

918

918

918

918

18 64

18 64

18 30

18 30

18 43

18 43

918

918

18 34

18 34

918

918

918

918

918

918

918

918

19

19 25

25 35

19 37

7 37

19 37

7 37

7 19 37

19 37

7 37

37 a7

37 a7

37 a7

37 a7

SYNC MASTER=T27 M.B

SYNC DATE=02/16/ 2010

TTILE

MCP Constraints 2
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MCP RGM | (Ethernet) Constraints

PHYSI CAL_RULE_SET LAYER

ALFON RUTE | M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

D SOURCE: MCP73 Interface DG (DG 02974-001_v01), Sections 2.7.2 & 2.7.4

88E1116R (Et hernet PHY) Constraints

ON LAYER?
NCP_M | _cavP . =STANDARD 7.5 ML 7.5 ML =STANDARD =STANDARD =STANDARD
ENET_M 1 _55S . =55_0HM SE =55_0HM SE =55_0HM SE =55_CHVLSE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Vel GHT
MCP_BUFO_CLK =3: 1_SPACI NG .
ENET_M1 . 12 ML 2

LI NE- TO- LI NE SPACI NG AEI GHT

ENET_WD . 25 ML 2

SOURCE: MCP73 Interface DG (DG 02974-001_v01), Section 2.7.4

PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
ENET_M1_1000 - -100_cmoier =100_Hna 01 FE =100_na 01 FE =100_ca 01 FE ~100_0L Ol FF =100_GHM 0l FE
SPACI NG_RULE_SET LAYER

ELECTRI CAL_CONSTRAI NT_SET

NET_TVPE

PHYSI CAL

SPACI NG

MCP_M | _COVP_VDD

Do Me MI_cae MCP_M | _COVP

Do—MEML_cOw MCP_ M1 _COVP MCP_M | _COVP_GND

O ME_CK25M BUEQ ENET M1 55s | vop BUEQ ak | MCP _CLK25M BUFO_R

[ ENET M1 55S | vop BUEg ak | RTL8211 ClLK25M CKXTAL1
O—ENELINIR | ENET_M1_55S | ENET_M 1 ENET_I NTR L
OO—ENELMIO ENET M1 55S | ENET M| ENET_MDI O

O—ENELMC ENET M1 55S | ENET M| ENET_NMDC

O —ENET_PVRDW | ENET M1 55S | ENET M| ENET_PWRDWN L

D ENET_M 1 _55S | ENET_M 1 ENET_CLK125M RXCLK R
[O—ENELRXAK ENET_M1_55S | ENET_M 1 ENET_CLK125M RXCLK
[ ENET M1 55S | ENET M| ENET_RXD R<3..0>
CO—ENET_RXD_STRAP ENET_M 1 _55S | ENET_M | ENET_RXD<0>
[O—ENEL_RXD STRAP ENET_M 1 _55S | ENET_M 1 ENET_RXD<3. . 1>
O—ENELRXD ENET M1 55S | ENET M| ENET_RX CTRL

= ENET M1 55S | ENET M| ENET_RXCTL_R

[ ENET M1 55S | ENET M| ENET_CLK125M TXCLK_R
O—ENELIXAK ENET_M 1 _55S | ENET_M 1 ENET_CLK125M TXCLK
CO—ENET_TX ENET_M1_55S | ENET_M | ENET_TXD<0>
CO—EMNEL_TIXD ENET_M1_55S | ENET_M | ENET_TXD<3. . 1>
OO—EEL DD ENET_M 1 _55S | ENET_M 1 ENET_TX_CTRL

[ ENET M1 55S | ENET M| ENET_RESET L

CO—ENEL_ M ENET_MDI 1000 ENET_MDI ENET_MDI _P<3.. 0>

= ENET_MDI 1000 ENET_MDI ENET_MDI _N<3. . 0>

[ ENET_MDI 1000 ENET_MDI ENET_MDI _TRAN P<3..0>
D ENET_MDI 1000 ENET_MDI ENET_MDI _TRAN N<3..0>

18

9 31

31

18 31

9 31

SYNC NVASTER=MASTER

SYNC DATE=VASTEH

T

Et her net
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w

SMC SMBus Net

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

Properties

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

> SMC_A_S3 | SMB 558 SMB SMBUS_SMC A _S3_SCL 7 3

> SMC_A_S3 | SMB_55S SMB SMBUS_SMC A _S3_SDA 7 3

> SMC B SO | SMB 558 SMB SMBUS_SMC B_SO_SCL 3

> SNC B SO | SMB 558 | SMB B, DA 38

» SMC QSO . | SMB_55S SMB SMBUS_SMC O_SO_SCL 3

> SMC 0 S0 | SMB 558 SMB SMBUS_SMC O_SO0_SDA 3

_SMC_BSA_| |svesss  |sws [ SMBUS_SMC BSA SCI L

> SMC._BSA_ | SMB_55S SMB SMBUS_SMC BSA_SDA 7 3

> SMC. | = | SMB 558 SMB SMBUS_SMC_MGMTI_SCL 3

_SMC_ - | SMB 558 SVB SMBUS _SMC_MGMT_SDA s
SMBus Charger Net Properties

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—CHER Csl 1TOl DI EEPAIR CHGR CSI _P ss
[ 1TOl DI EEPAIR CHGR CsSlI _N ss
[ 1TOl DI EEPAIR CHGR CSI _R P ss
[ 1TOl DI EEPAIR CHGR CSI _R N ss
CO—CHER €SO 1TOl DI EEPAIR CHGR _CSO P 55
[ 1TOl DI EEPAIR CHGR CSO N s
D 1TOl DI EEPALR CHGR CSO R P 40 55
= 1TOl DI EEPALR CHGR CSO R N a0 55

SYNC MASTER=T27 M.B

SYNC DATE=02/16/ 2010

TTILE

SMC Constraints
DTG OB gz |
(f} Appl e | nc. | 051-8561 |D
© C.0.0
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5

2 1

M sc Net

Properties

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’@#"
SENSE_1TOl_55S| * =1:1_DIFFPAIR|  =55_COHM SE =55_OHM SE =55_OHM SE =1:1_DIFFPAIR | =1:1_DIFFPAIR
THERM 1TOL_55S * =1:1_DIFFPAIR|  =55_COHM SE =55_OHM SE =55_OHM SE =1:1_DIFFPAIR | =1:1_DIFFPAIR
DI FFPAI R * =1:1_DI FFPAI R =1: 1_DI FFPAI R =1:1_DIFFPAIR | =1:1_DIFFPAIR
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
SENSE * =2: 1_SPACI NG 2
THERM * =2: 1_SPACI NG 2
AUDI O * =2: 1_SPACI NG 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
ENETCONN * 25 MLS 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
a\D * =STANDARD 2
MEM_PONER * =STANDARD 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' o
GND_P2MM * 0.20 MM 1000
PVR_P2MM * 0.20 MM 1000
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
MEM_CLK GN\D * GND_P2MM MEM_CLK VEM_PONER * PVR_P2MM
MEM_CVD G\D * GND_P2MM MEM_CVD VEM_POVER * PVR_P2MM
MEM _CTRL G\D * G\D_P2MM MEM _CTRL MVEM _POVER * PWR_P2MM
MEM _DATA G\D * G\D_P2MM MEM _DATA MVEM _POVER * PWR_P2MM
MEM_DQS GN\D * GND_P2MM MEM_DQS VEM_PONER * PVR_P2MWM
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
CLK_PCI E G\D * GND_P2MM CLK_FSB G\D * G\ND_P2MWM
PCIE G\D * G\ND_P2MM CPU_COVP G\D * G\ND_P2MWM
SATA G\D * G\D_P2MM CPU_GTLREF G\D * G\ND_P2MWM
UsB G\D * G\D_P2MM CPU_VCCSENSE G\D * G\ND_P2MWM
CLK_PCI E SB_POWER * PWR_P2MM
SATA SB_POWER * PVR_P2MM
UsB SB_POWER * PVR_P2MM
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
LVDS G\D * GND_P2MM ENET_NDI G\D * G\ND_P2MWM

MCP Fanout

Constrai nt

Rel axati ons

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MVEM 40S * 0.09 MV 5.8 M o
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE

MCP_DV_COVP ToP 0.1 M 500 ML )
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE

MCP_VEM_COVP ToP 0.1 MV 500 ML )
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE

MCP_M | _COWP TOP 0.1 MM 500 M L »
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE

MCP_USB_RBI AS TOP 0.1 MM 500 M L »
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE

MCP_DV_COWP * 0.25 WM 250 ML )
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—(RBCE AP) G K PCOE 100D QK POE PCI E_CLK100M AP_CONN P
[ CK PCIE 100D | QK POE PCl E_CLK100M AP_CONN N
CO—(USB EXTA) USB 90D USB USB_EXTA MJXED P
CO—(USB EXTA) USB 90D USB USB _EXTA MUXED N
CO—(UsB EXTA) USB_90D USB USB_LT1 P
CO—(UsB EXTA) USB 90D USB USB LT1 N
CO—(USB TPAD) USB 90D USB USB TPAD R P
CO—(USB TPAD) USB 90D USB USB TPAD R N

,_CAVERA) USB_90D USB USB_CAMERA CONN P

,_CAVERA) USB_90D USB USB_CAMERA CONN N
[ USB_90D USB USB LT2 P
[ USB_90D USB USB LT2 N
[ ENET_MDI 100D | ENETCONN ENETCONN P<3. . 0>
[— ENET_MDI 100D | ENETCONN ENETCONN N<3. . 0>
o SATA 90D SATA SATA ODD R2D UF P
= SATA_90D SATA SATA_ODD_R2D UE_N
[ SATA_90D SATA SATA ODD D2R UF P
[ SATA_90D SATA SATA ODD D2R UE N
[ SATA_90D SATA SATA HDD D2R FILT P
[ SATA_90D SATA SATA HDD D2R FILT N
[ SATA_90D SATA SATA HDD D2R UF P
[ SATA_90D SATA SATA HDD D2R UE N
[ SATA_90D SATA SATA HDD R2D UF P
[ SATA_90D SATA SATA HDD R2D UE N
= SATA_90D SATA SATA_HDD _D2R_RDRV_IN_P
[ SATA_90D SATA SATA HDD D2R RDRV_IN N
[ SATA_90D SATA SATA HDD R2D RDRV IN P
[ SATA_90D SATA SATA HDD R2D RDRV IN N
[ SATA_90D SATA SATA HDD D2R RDRV_OQUT P
[ SATA_90D SATA SATA HDD D2R RDRV_OUT N
[ SATA_90D SATA SATA HDD R2D RDRV_OQUT P
[ SATA_90D SATA SATA HDD R2D RDRV_OUT N
[ SATA_90D SATA SATA HDD D2R _NORDRV_P
[ SATA_90D SATA SATA HDD D2R_NORDRV_N
[ SATA_90D SATA SATA HDD R2D NORDRV_P
= SATA_90D SATA SATA_HDD_R2D_NORDRV_N
CO—BCE AP 2R PCI E_90D PO E CONN PCLE MNI_D2R P
[ PCI E_90D PO E CONN PCIE M NI_D2R N
O PCE AP R2D PCI E_90D PCIE CONN PCLE MN_R2D P
[ PCI E_90D PO E CONN PCLE MNI_R2D N
CO—USB BT USB_90D USE CONN _USB2 BT P
[ USB_90D USB CONN _USB2 BT N
o—ls1cAadk LVDS 100D LVDS LVDS IGA CLK F P
[ LVDS_100D LVDS LVDS IGA CLK F N
CO—ME_PE1_REFCIK G K PCOE 100D QK POE PCIE CLK100M M NI _CONN P
= CLK PCILE 100D | QK POE PCI E_CLK100M M NI_CONN N
Z>—SB_EXTA USB_90D USE CONN_USB_EXTA_P
= USB_90D USB CONN_USB_EXTA N
> USB EXTB USB 90D USB CONN_USB EXTB P
= USB_90D USB CONN_USB_EXTB N
GRAPHI CS NET PROPERTI ES

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
OB EXT M) DP_90D DI SPI AYPORT DP_EXT_M._P<3..0>
[— DP_90D DI SPL AYPORT DP_EXT_M._N<3..0>
[ DP_90D DI SPL AYPORT DP_EXT_M._C P<3..0>
[ DP_90D DI SPL AYPORT DP_EXT_M._C N<3..0>
[ DP_90D DI SPL AYPORT DP_EXT _M._F P<3..0>
[ DP_90D DI SPL AYPORT DP_EXT _M._F N<3..0>
CO(DR_EXT_AUX_CH) DP_90D DI SPI AYPORT DP_EXT_AUX CH C P
= DP_90D DI SPL AYPORT DP_EXT_AUX _CH C N
[ DP_90D DI SPL AYPORT DP_EXT_DDC DATA
[ DP_90D DI SPL AYPORT DP_EXT_DDC CLK

34 72

34 72

Power Net Properties
— NET_JVYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O —CRUTHVENS D2 THERM 1TOL 559 THERM CPUTHVSNS D1_P “
[ THERM 1TOL 559 THERM CPUTHVSNS D1_N “
[0 CRUTHVENS D2 THERM 1TO1 559 THERM CPUTHVSNS D2_P "
= THERM 1TOL 559 THERM CPUTHVMSNS_D2_N n
CO—CRU THERVD THERM 1TOL 559 THERM CPU_THERMD P 10 a1
f— THERM 1TOL 559 THERM CPU_THERMD N 10 a1
O MCPTHVENS D2 THERM 1TOL 559 THERM MCPTHVENS D2_P
[ THERM 1TOL 559 THERM MCPTHVENS D2_N
[Co—MP_THVD CDE THERM 1TO1 559 THERM MCP_THVDI ODE P 19 a1
[ THERM 1TOL 559 THERM MCP_THVDI ODE N 19 a1
[O—SENSE DI EEPAIR SENSE_1TOl 559 SENSE I SNS_1V5_S3_P
= SENSE_1TO1_559 SENSE I SNS_1V5_S3_N
= SENSE_1TO1_559 SENSE ISNS 1V5_S3_R P
[ SENSE_1TO1_559 SENSE ISNS_1V5_S3_R N
[O—SENSE DI FEPAIR SENSE_1TQ1_559 SENSE | SNS_Al RPORT_P. 30 46
[ SENSE_1TO1_559 SENSE I SNS_AI RPORT_N 0 46
fa— SENSE_1TO1_559 SENSE | SNS_AI RPORT_R P ”
= SENSE_1TOl 559 SENSE 1 SNS_AI RPORT_R_N 16
[O—SENSE DI EEPAIR SENSE_1TOl 559 SENSE | SNS_HDD P 33 a6
[ SENSE_1TOl 559 SENSE I SNS_HDD N 33 a6
= SENSE_1TO1_559 SENSE I SNS HDD R P s
- SENSE 1TO1_ 559 SENSE I SNS HDD R N 6
[CO—SENSE_DI FEPAI R SENSE_1TO1 559 SENSE I SNS_LCDBKLT_P 16 67
= SENSE_1TQl_559 SENSE I SNS_LCDBKLT N 1 67
= SENSE_1TOn_559 SENSE I SNS_LCDBKLT R P
= SENSE_1TO1_559 SENSE I SNS_LCDBKLT_R_N
[O—SENSE_DI EEPAI R SENSE 1TO1_559 SENSE I SNS _ODD P 33 46
[ - SENSE_1TO1_559 SENSE I SNS_ODD N s 16
= SENSE_1TOl 559 SENSE ISNS ODD R P a6
f— SENSE_1TO1_559 SENSE I SNS ODD R N s
[O—SENSE_DIEEPAIR SENSE _1TOl_559 SENSE I SNS CPUWTT P 20
s SENSE_1TOl_559 SENSE I SNS CPUVTT_N o
[O—SENSE DI EEPAIR SENSE_1TOl 559 SENSE MCPCORESO_VSEN P 22 59
— SENSE_1TOl_555 SENSE MCPCORESO_VSEN N 22 50
i MEM PONER PP1V5R1V35_S3 -
[ SB_PONER PP3V3_S5 7862
- SB_PONER PP3V3_S0 7862
[ SB_PONER PP1V5_S0 7862

T GND GN\D

z
=
o
8

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ DI EFPAI R AUDI O AUD SPKRAMP_LIN P

[ DI EFPAI R AUDI O AUD SPKRAMP_LI N N

[ DI EFPAI R AUDI O AUD_SPKRAMP_SUBI N P _—
= DI EEPAI R AUDI O AUD_SPKRAMP_SUBI N_N

[ DI EFPAI R AUDI O AUD SPKRAMP_RI N P

[ DI EFPAI R AUDI O AUD _SPKRAMP_RI N N

D DI EFPAI R AUDI O SSMR315L_P

[ DI EFPAI R AUDI O SSMR315L_N

[ DI EFPAI R AUDI O SSMP315S P

[ DI EFPAI R AUDI O SSMP315S N

[ DI EFPAI R AUDI O SSMR315R P

[ DI EFPAI R AUDI O SSMR315R N

CO—SeK.amr DI EEPAI R AUDIL O SPKRCONN L_QOQUT P

= DI EEPAI R AUDI O SPKRCONN_L_OUT_N

Co—SeK.amr DI EEPAI R AUDILO SPKRCONN S OUT P

[ DI EFPAI R AUDI O SPKRCONN S_OUT_N

CoO—SBK.arr DI EEPAI R AUDILO SPKRCONN R QUT P

[ DI EFPAI R AUDI O SPKRCONN R OUT_N

i DI EEPAI R AUDIL O Bl MCP -
[ DI EEPAI R AUDIL O BI_MC N -
[ DI EEPAI R AUDIL O HS MC P 52 53
[ DI EEPAI R AUDIL O HS MC N 52 53
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K87 BQARD- SPECI FI C SPACI NG & PHYSI CAL CONSTRAI NTS

BOARD LAYERS

BOARD AREAS

BRAROPMAS | OERSPER

TOP,1'5L2, 1513, 1 SL4, I SLS, 1 SL6, 1 SL7, 1 SL8, | LS, 1 SL10, | SL11, BOTTOM

NO_TYPE, BGA_PLIM

w 15.5.1

PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
oceFALT . v =s0_am se 0. 100M4 0w 0w 0w
sTANOARD . v =oeFALT —oeFALT 12.7 ~DEFALLT ~DEFALLT
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
s5_om e o, BoTTOM v 0.090 M4 0.090 M4
s5_om e . v 0.076 M4 0.076 Wt sTANOARD ~sTANDARD ~sTANDARD
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
S0_cr sE o, BoTTOM v 0.115 M4 0.115 M4
S0_crm sE . v 0.076 M 0.076 Wt sTANOARD sTANDARD ~sTANDARD
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP
40_amse o, BoTTOM v 0.165 M4 0.100 M4
40_om e . v 0.126 Wt 0.100 W sTANOARD ~sTANDARD ~sTANDARD
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
27P4_avsE Tcp, BOTTOM v 0.310 M4 0.310 M4
27P4_avsE . v 0.222 Wt 0.222 Wt sTANOARD -sTaoaRD ~sTANDARD
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
70_an ot FE . N ~sTANDARD ~sTANDARD —sTANDARD -sTanoaRD ~sTANDARD
70_an ot FE LS s v 0.151 Wt 0.100 Wt sTANOARD 0.224 0.224
70_an ot FE Tcp, BOTTOM v 0.185 M4 0.100 M4 0.200 0.200 W
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
90_ane ot FF - N -sTANOARD sTANOARD -sTANOARD ~sTANDARD ~sTANDARD
90_ane ot FF LS5 s v 0.095 Wt 0.095 M4 0.238 Wt 0.238 Wt
90_ane ot FF Tcp, BOTTOM v 0.112 Wt 0.112 Wt 0.220 Wt 0.220 Wt
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
100_HvL0I PR . N ~sTANDARD ~sTANDARD —sTANDARD —sTanoaRD ~sTANDARD
100_HvLOI FE s s v 0.075 Wt 0.075 Wt 0.244 Wt 0.244 Wt
100_HvL0I PR o, BoTTOM v 0.091 M4 0.091 M4 0.230 Wt 0.230 Wt
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP

1:1_DIFFPAIR

Y

=STANDARD

=STANDARD

=STANDARD

0.1 M1

0.1 M

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRUL’EﬁSEr‘ NET_PHYSI CAL_TYPE | AREA_TYPE [ PHYSI O\Liﬂu;EisEr‘
DEFALT . 01w 2 . . BGA_PLMM Emiwwlb ) MEM 40S BGA_PLMM swovo
STANDARD . =DEFAULT 2 MEM CLK . BGA_PLMM BGA_P2M o
BGA_PLMM . =DEFAULT 2 QK FsB . BGA_PLMM BGA_P2M o
BGA_P2M . =DEFAULT 2 ak_Lpc . BGA_PLMM wﬁv?m’ -
BGA_PaM . =DEFAULT 2 akpaE . BGA_PLMM wﬁv?m’ T

— aK_sLow . BGA_PLMM wﬁv?m’ -

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG AEI GHT T

FsB_DSTB FsB_DSTB BGA_PLMM BGA_P3M

1.5:1_SPACI NG . 0.15 W ?

2:1_SPACI NG . 0.2 W 2
2.5:1_SPACI NG . 0.25 W ?

3:1_SPACI NG . 0.3 W 2

4:1_SPACI NG . 0.4 2

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W GHT

1.5X_DI ELECTRI C ToP, BOTTOM 0.105 M1 ?

2X_DI ELECTRI C ToP, BOTTOM 0.140 M1 ?
3X_D1 ELECTRI C ToP, BOTTOM 0.210 M1 ?
4X_D1 ELECTRI C ToP, BOTTOM 0.280 M1 ?
5X_DI ELECTRI C ToP, BOTTOM 0.350 M1 ?
1. 5% DI ELECTRI C . 0.095 M4 ?

2X_DI ELECTRI C . 0.126 M1 ?
3X_D1 ELECTRI C 0.189 M1 ?
4X_D1 ELECTRI C 0.252 M1 ?
5X_DI ELECTRI C 0.315 M1 ?
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