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

2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS.
3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.
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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 “ Thernal 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 ALI AS (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 To7_mB 02/ 16/ 2010 49 “ AUDIO LINE | NPUT FILTER AUDI O 02/ 16/ 2010
12 " CPU Decoupling T27_mB  02/16/2010 50 ” AUDI O HEADPHONE FI LTER AUDI O 02/ 16/ 2010
13 " eXtended Debug Port (M ni XDP) (k84_m.B) (02/25/2009) 51 ” AUDI 0: SPEAKER AMP AUDI O 02/ 16/ 2010
14 " MCP CPU Interface T27_mB  02/16/2010 52 " AUDI O JACK AUDI O 02/ 16/ 2010
15 " MCP Menory lInterface 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
17 " MCP_Graphics T27_mB  02/16/2010 55 " PBus Supply & Battery Charger (Ke_M.B) _ (11/06/2009)
18 " MCP SATA, USB & Ethernet T27_mB  02/16/2010 56 " 5V/ 3.3V SUPPLY (ke_m.p)  (10/27/2009)
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22 " MCP89 GFX Core Rail Gating T27_mB  12/15/2009 60 " CPU VTT(1.05V) SUPPLY (K84_M.B) (02/04/2009)
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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
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35 " smc T27_mB 02/ 16/ 2010 73 " Ethernet Constraints MASTER MASTER
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BOM Vari ant s

BOM NUVMBER BOM NAME BOM OPTI ONS
639-1115 PCBA, MLB_LDO, FOXCONN, K87 K86_K87_COMVON, K87_SPECI FI C, FOX_DDR_CONN, EEEE: DD16
639-1116 PCBA, M_B_L DO, MOLEX, K87 K86_K87_COMVON, K87_SPECI FI C, MOLEX_DDR_CONN, EEEE: DD17
085- 1799 K87 M.B_LDO DEVELCPNENT BOM K86_K87_DEVELOPVENT_PVT

Devel opnent BOM

PART NUMBER qQry

DESCRI PTI ON REFERENCE DES

CRI Tl CAL BOM OPTI ON

085- 1632

1

K87 M.B_LDO DEVELOPMENT BOM DEVEL

CRI Tl CAL DEVELCOPMENT_BCOM

BOM Groups (al ways- present)

BOM GROUP

BOM OPTI ONS

K86_K87_COVON

K86_K87_COMMONL, PROJECT_PHASE: PROD, COVMON, ALTERNATE, BOOTROM PROG, VELLSPRI NG PROG, MCP_T_DI CDE_SENSCR

Bar Code Labels / EEE #'s
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DD16] CRI TI CAL EEEE: DD16
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
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DD19] CRI TI CAL EEEE: DD19
Part Substitutions (differences with K6/ K69)
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
11450125 1 RES, MIL FI LM 1/ 16W 113 OHM 1, 0402, SWD, LF R5714 LED: K86_K87

K86_K87_COVMMONL

DP_ESD, M KEY, MCPPLL_R: REG, ENET1VO0S5: | 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

DEVELCPMENT_BOM

PRQJECT_PHASE: PROD

K86_K87_DEBUG PRCD

K86_K87_DEVELOPVENT_ONLY

DEBUG_ADC, LPCPLUS_CON, SOPGOCD_I SL, EFI _DEBUG, MCPPLL_LDO, EXT1V05, XDP_CON, LPCPLUS

K86_K87_DEVELCPNENT_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: PROD, SENS_R: PROD, MCPHVDD: P2V5, LDO. FI XED, HTOL_SENSE: YES

Modul e Parts

K86/ K87 BQOARD STACK- UP

TOP

N

SI GNAL
GROUND

SI GNAL( Hi gh Speed)

SI GNAL( Hi gh Speed)
GROUND
POVER
POVER

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
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 | C, MCP89M AO1, 31X31MM BGA1168 u1400 CRI TI CAL MCP89M A01
33753866 1 1 C, MCP89M AD2, 31X31MV BGA1168 U1400 CRI TI CAL MCP8OM A02
33753876 1 1 C, MCP83M A02, 31X31MV BGA1168 U1400 CRI TI CAL MCP83M
516S0706 1 CONN, 204P, SCDI MV SOCKET, DDR3, RAM BGA 33100 CRI TI CAL FOX_DDR_CONN
516- 0201 1 CONN, 204P, SCDI MM P=0. 6MM 32900 CRI TI CAL FOX_DDR_CONN
51650790 1 CONN, 204P, SODI MV SOOKET, DDR3, RAM BGA| 33100 CRI TI CAL MOLEX_DDR_CONN
516- 0213 1 CONN, 204P, SCOI WM P=0. 6MV 32900 CRI TI CAL MOLEX_DDR_CONN
452-1708 4 SCR. ML. 6X0. 35X6. 0, D4, HO. 3, BLK, MB7 SCREWL, SCREV2, SCREV8, SCREW CRI TI CAL
870- 1940 4 POGO PI N, MED, NOI SE- | MPROVED, SI LVER, K87 ZS0900, ZS0901, ZS0902, ZS0903 CRI TI CAL
870- 1940 3 POGO PI N, MED, NOI SE- | MPROVED, SI LVER, K87 ZS0908, ZS0909, ZS0911 CRI TI CAL
870- 1939 5 POGO PI N, TALL, NOI SE- | MPROVED, SI LVER, K87 250904, ZS0905, ZS0906, ZS0907, ZS0910 CRI TI CAL
870- 1939 5 POGO PI N, TALL, NOI SE- | MPROVED, SI LVER, K87 250912, 250913, 20914, ZS0915, ZS0919 CRI TI CAL
870- 1938 3 POGO PI N, THI N, NOI SE- | MPROVED, SI LVER, K87 ZS0917, ZS0918, ZS0916 CRI TI CAL

35352718 IS NEW I NTERSI L PART FOR FI XI NG B4 DONGLE | SSUE 5
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 PLASTI C WPDNI PLATI NG VERSI ON OF 514-0689 PART FOR USB CONNECTCRS 6

514-0706 |'S CLOUD GREY 4/LB3 PLASTIC WPDNl PLATI NG VERSI ON OF 514-0691 PART FOR M NI DP CONNECTOR
514-0718 |'S CLOUD GREY 4/LB3 PLASTIC WPDNl PLATI NG VERSI ON OF 514- 0694 PART FOR AUDI O CONNECTOR

Progranmmabl e Parts LOCKED BOOTROM APN 1S 34152488 (QL: ol d info?)

33850563 1 | G, SVC, HS8/ 2117, 9X9MM TLP, HF 1900 CRITI CAL SMC: BLANK GRQJND

34170252 1 SUBASSY, IC, SMC, K87 1900 CRITI CAL SMC: PROG_K87 E' | A -

34170250 1 SUBASSY, IC, SMC, K86 w900 CRITI CAL SMC: PROG_K86 SI L( HI g h Speed)
33550610 1 1C, FLASH SPI, 32MBI T, 3. 3V, 86M-Z, 8- S0P U6100 CRI TI CAL BOOTROM BLANK 1 0 Sl G\IAL ( Hl g h Sp ee d)
34170251 1 SUBASSY, | C, 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 I C, VELLSPRI NG CONTROLLER, K87 us701 CRI TI CAL VELLSPRI NG PROG

Alternate Parts

PART NUMBER | ALTERNATE FOR| BOM OPTI ON REF DES COMMENTS:
PART NUMBER
15250693 1520778 ALL DALE/ VI SHAY, MAGLAYERS AS ALTERNAT|
15250796 15250685 ALL CYNTEC AS ALTERNATE
157S0058 157S0055 ALL DELTA AS ALTERNATE
138S0603 138S0602 ALL MRATA AS ALTERNATE
128S0093 128s0218 ALL KENET AS ALTERNATE
15250874 15250516 ALL MAGLAYERS AS ALTERNATE
YNC MASTEN K84 B YNC DATH 1/ 19/ 2
15250847 15250586 ALL MAGLAYERS AS ALTERNATE S ———— S M S Q 2 000
T BOM Confi gurati on
353s2811 35351832 ALL NEW | MPROVED | NTERS: L PART AS ALTERNATE. 051_ 8561
Appl e I nc.
35352988 35352987 ALL M C5365 AS ALTERWATE. Y N
37650908 37650634 ALL 8 C 0 0
= NOTI CE OF PROPRI ETARY PROPERTY:

37650907 37650634 ALL FARCH LD AS ALTERWATE THE | NFORMATI ON CONTAI NED HEREI N | S THE

PROPRI ETARY P ERTY _OF_APPLE COWPUTER, | NC.

THE POSESSOR AGREES TO THE FOLLOW NG
376S0912 37650868 ALL NSEM (NEW SPEC) AS ALTERWATE. | TO MAI NTAIN THI S DOCUMENT | N CONFI DENCE 4 O: 109

Il NOT TO REPRODUCE OR COPY I T
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Revi si on History

10/ 1/ 2009:1 NI T1 AL_ REL

EASE 0.0. 1-
ERE P ARCHEPasks WK, ReGFS

2009-12-03: Proto

O release 1.0.0

2009-12- % H . A
ck
gga %gl eg text ng £k %§xlt ”EEHPECL rg;g Cru ?Ieﬂ:[el ption for both K86 and K87

ab

nent _val ue changes per Leo Inle S
R7417 m 5 £ ( %0

6. 341( E 29@)
uF 0% (13250102)
5 oDt s for 1 phase vs 2-phase:

%hwpﬁcggza ER'??IO‘QheRgo howt ngucc c?lilt C7414 C7413
Added BOM table to inseft the Oolwo hg APNs' for | M/PE: 1PHASE:

R7417 = 7.68k 1%

C7428 = 0.22uF 10% 3250102

R7409 = 1,58k 19 11450236

R7411 = 255 1% 11450160,

Cr406 = 470EF 10% (13254720

R7414 = 97. 6k 1% 11450410

C7414 = mooEF 10% ( 13250045

413 = 100p! 5% S

131 7
Updated table to add new val ues for 1lphase (PWMfreq., Max current, Load |ine)

STI LI
2009-12-08: 1.3.0
csa 45: Added
2009-12-08: 1.4.0
csa 8: Del et
csa 34: Del e
csa 74: Chan
Add
Chan:
Cos
csa 90: Del
csa 98: Del e
csa 108: Adde
2009-12-09: 1.5.0
miitiple: ~ Added
csa 4 Del et
csa 69: Chang
2009-12-10: 1.6.0
csa 69: Adde
2009-12-11: 1.7.0
csa 45: Adde

csa 74: Chan

2009-12-16: 1.
**¥ Resynced al |
csa’ 18:

©
o

w9208 syne
Csa 29, 31

csa 54:

csa 57:

*** Made the fol
csa

Qher change
csa

2009-12-17: 1.9.0
csa 4:

L NEED TO UPDATE VALUE OF C7428!

s to SATA HDD D2R |ines:

§ (811 opm 1% 11456093) and QW Tted

¢ (10pF, 5% 131S0029) and F

0 Stuft 0 ohms unti | we get go-ahead for filter

ed _net or the fol l owing nets:
=PP; NS' N

ted net properties for =PPav3 S3 W
g, C1a34 (1 om NCSTUEE (o I'M/P5: 2! PHASE per Intersil
P Mo Rrats per [ntersi]
e Cras8 Trom 0°arur =P8 350 i 5250101) per Intersil
anged_component “col or to’ Gre:

metic clean
net prcpert ies for —PP5V s3
Sied net Broperiies for PRl 20 L ebhKL
d NET_PHYSI property lc SATA ADD_| [YZR FILT_P and _N
paremheses for SYNC DA property on al | pages that_have broken syn
ed entry’in Noduie parts Pal% Yo Rabho 617, 59630, R0633 51 fice they were removed when we switched from piezo to dynamic speakers
6 SEOEE sYnboi 16 KBV al M eft ool aosenbly (350s6514)

d OMT to J6955, BOMtable to stuff K84 Hall effect connector

d PLACEMENT NOTE for passive deenphasis circui _
GeaSHAGE BOM tabie Do Correct Ty  Carl Sout ' 19250080 (0. 22uF) instead of 0.022uF

synoed pages and picked up the fof | ow mR&chan e notes fromT27):
T3Ynegd pages and pigked u S8 EXT 612340 (g’ 18)," <radar 7416825> Ensurc USB EXTB is on port ( NVRN- 612340)
B = e T - ohns. per )y LAt A S o BT B S ROl 38l OV
ITn7 lﬁgdfeo Q(F‘LLE V\A|VE properties tO d\ Sm ss false errors (pg. 20). <radar:7368529> TASK: ive false CheckPlus errors
Began synclng O 9% ber <radar: 7424246 > BOM needs omi t on 3100 and J2000 from T27
T2 B 1 B R N e S e connectors (pp. 29, 31).

Ns
Began-Lynes Ag T ram 37 Sl adar 7430091 >
9385350  changed fam P:«P - : to

$377 Ao o8Pl LR WAL VE  Droper 165 Lot o S5 1 al S8 brr ore—(p
T27 Added gain note for U5402 and SMC BATT | SENSE 4]
127 Ghanged RC Bal ance on BATT | SENSE “sane time consiant (pg. 54)

Began, syncing {rom 127 <radar; 1304025 % T27 schemati'c ‘bom opt'on”fof R5714 & RS5030 to keep K87 in sync

BOVDPT| we to substitute a different part on csa
1gui naechanges L9, 9l Low. 127 on the Tol| ol ng Ansynceg pages:
R2575 & R2580 per DG V1.3 (p "per <radar: 7459260 > Design Quide v1.3 updates

ute in parts t lhal have BOMOPTI ON xxx: K6_K69 (to al l ow sync with T27)
16 8 th BOMOPTI ON LED! K86_K87

22UF, 20% 16V,

s
Added BCM !ab

Added BOM t abl e e"”é for MCP89- AO2 Fer <radar: 7416858 > Task: Get part nunbers for A02 rev.
Changed K87 NCP BOM group to' cal
csa 34: Changﬁd 440 fTom APOO2 part to AP016 34350511% ;Ig <radar 7459498> BOM APN updates for FPF1009 and SAK parts
n?ed R3454 to 100k, 1% (11450411 27 and K69
dated DLY text note for LB440t0rl’Bch -
anged R3440 color to green, delete note about _needing PU ,
csa 72: hangod P5526-1 T om 353506930 815288755 Per” <t Gar : /7 brobl on 73559162 Keo 17260 combo foot pri nt
Ternates table on csa 4 already hab 15550778 ab alternate to 15250693
2009-12-22: 1.10.0
csa 4: Per <rdar://probl eml 7473229> K86: Mbve to MCP83
Added table entry for MCPB3M (337S3876)
This llsC:\lor K86 08\1 Adding entry to mnimize delta on csa 4 between K87 and K86
Per <rdar: l/ robl el 7495072> K87: Call out LED K86 K87 BOMOPTI ON in the K87_M SC BOM gr oup
Added K86 Ke7 BOMCETI ON fo The K87 M SCBCM gr oup
Per 2rdsr: I roblan 7455116> K37 "t emove (N Seri St ernale for G390 537550524)
mov I'e entr 5,31650868 15 an alternate for
Per <rdar:// | e 74! 5021> Ks K87 Reggl ace "S" APNs with "T" APNs for gramred SMC and BR
Ch: ROM P out 34170251 (SUBASSY, |C, BOOT ROM K86
Created SMC PROG K87 p ll ng to 34170252 (SUBASSY, |C, SMC, K87
Gealed SC PRCG K86 pointing Lo 34170250 (SUBASSY |G SMC, K86
Changed K87 RTS B roup to point_to PROG K87
csa 69: Per <rdar: l/g 05\ erri 7494087 7: renove OM T from J6955 and del ete BOM tabl e
Del et ed able for bl effect assenl
Changed te: Xt t e y "HALL EFFECT ASSEMBLY"
Del et ed CMTB vTICN rom J6955
Added text note with part nuibers for components of the assembly
St Pt e
- PCBF: 820- 2801
- MO 056- 3515
- Conn APN: 51850788"
csa 74: Gosmetic change. ‘moved R7413, C7406 BOMCETION | abel sg they dont |ook Like wire name
csa 78: Per <rdar: l/grcb\ em 7495000> K87: Add NCFFUFF to R78 to_di sconnect U7870 from ALL_SYS_PWRGD
Changed BOVOPTION for R7872 from SOPGOOD_I SL NCFFUFF
2010-01-06: 1.11.
csa 7: Per <rdar://problem 7517432> K86/ K87 functional net property needed on si nal s in_schematics
ded the fol [owing functional test points under the J5100 LPG+SPI N FUNC_TEST group
LPCPLUS GPI O
LPC_SERTRQ
SMETVB
2010-01-07: 1.12.
csa 23 EEn WTH T27 .
Per <rdar: 7/ problent 1519025> K86/K8T: update al | instances of 37650786 schematic symbol s
d 355 and ‘Q358 with new schemat]c symbo
0 Lo resync with 157 once the change. has: bee here
csa 70: Per Srdar://problent 75190285 K8o/ Ke7, Change U7000 7039555085
Cha 000 from 35352392 to 3535292
dated APN text note

2010-01-08: 2.0.0
csa 45:

2010-01-13: 2.1.0
csa 4:

2010-01-13: 2.2.0
csa 4: Co

Per

csa 51: (Per

2010-01-15: 2.3.0
csa 74: Per

csa 74, csa 79:
Per

2010-01-18: 2.4.0
csa 4: Pe

Per
csa 23: Per
csa 37: Per

<rdar:// probl enf 7524364> K86/ 7. change SATA HDD D2R passive EQ val ues
Rerroved UFF from C4585 _C4586
Removed OM T from RA585, RA586 _
Del eted BOM table that stuffsdel the bypass option
Changed R4585, R4586 to 11430065 (27.4 oh 1
Changed C4585, C4586 to 13154713 (47pF, %
<rdar: r obl enl 7540383> K86: date CPU part _number to 753792
Changed 1000 CPU: 1. 2GHZ BOMOPTI ON from 337S3779 to 337S379
tic: changed text sizes and alignmei
<rdar’l/8rob\ el 7540522> K86/ 87 Productl on Debu "E nents
Changed 085-1093 to cal K87 DEVEL PVT i nstead of K87 EL_ENG
Chan e? K‘877 th out K377DEBUG PVT instead of K87_DEBUG ENG
og
VREFMRGN: NO
BVON: PROD
BKLT: PROD
SENS_ R PROD
Uneh diADC. SOPGOOD_I SL, EFI _DEBUG, MCPPLL_LDO, EXT1VO5, MCP_T_DI ODE_SENSOR, XDP_CON
change
LUS, DEVEL_BOM _SMC_DEBUG YES,
Added LPCPLUS_CON to K87_DEVEL_ENG (does not Chan e BOM for DVT)
Qranged al I st ances of “K87 DEBUG xxxx to K87 DEBUG Xxxx
Changed aII instances of K87~ DEVEL_: to K87
<rdar gr obl en1 7540522> K886/ K87: PrOdUC!I on Debu O)rrpcnen s)
anged J5100 BOMOPTION from LPCPLUS to LPCPLUS. | to unstuff’ connector at DVT

<rdar://7525313 > K86 CPU | oadline

BOM Tab
R7417 changed tg K (APN 1145030':?\‘
R7416 added to EO\/I Tabl e, 16. 9K, g/—\ 11490336%
Added | WP6: 2PHASE BOM option to R7416 for K87's 7K

<rdar //7542674 > K86/ K87 Text note change
Cleaned up text notes for lphase, 2phase, and edp #s per radar request.

<rdar://probl eml 7549122> Kae/ K87 SW ch to new BOM gr OUE) structur e
Reveried back to ENG BOM PRED BOM (1. 6. reverted mich of 2.2.0 ghanges
Changed BOM gr oup s!ructure ormlch!ha! in the radar (see PDF atlachedto radar
Net Change was to nove LPCPLUS to the 63QBg\;0mlhe 085
Swi tching from Fnai neer i nﬁ Product i on should onl'y reguire changi ng PROJECT_PHASE: DEV to PROJECT_PHASE: PROD
<rdar://probl enl 7544629> 86/ K87 Update MCP83 descri Q!I on on csa
anged descr\ ption for 76 to "I C, MCP83M A02, 31 31M\Il B 1168
<rdar I/Prcb\ enml 7544657> K86/ K87 Fix schematic synbol Q355, Q@356
S Started syncing with Ko
SXHCI ng with Ké to pick u ne sgﬂbol s for Q@355 and QZ356
oul d 'switch I§r¥m:|n back to T27 once it is updated thi
<r dar’l/eécb\ 7548726> K86/ K87 Ethernet series R's need to be 0 ohned
anged 790- R3795 to 116S0004 (0-ohm 0402) from 22-ol

NOTE: Al |l page nunbers are .csa, not PDF. See page 1 for .csa -> PDF mappi ng.

e to include CULV processor (337S3779) to mininize delta on this page between K86 and K87 per

D
BATT | SENSE filter Chang Dlo address | OvérRMNBX sink current on |SL6259 BMON pin (K17 auto-shutdown issue)

OCP_updat e
K&e]ggﬂ?pKBBEand K87 gs i'dentical for CSAp74 nodi fying BOM table for | WP 1 phase on K87's schematic to reflect changes for K86.

2010-01-19: 2.5.0
csa 37 Per g dar://probl em 75543425
Changed L3720 to' 15251182 (I
2010-01-22: 2.6,0
csa 4 Per srdar://probl emf 75717
Added row to EEE t ?

K86,
(

/ K87: Change L3720 to 15251182
ND, PWR, SHD; 4. 7UH, 20% 0. 91A, 31X31X12MV) for |ower ESR

85> KEG/ K87 Add E3T EEE code for K86 to schematic

BRanget BaBRTT o P o bt hut val 1y excl usi ve (changed *_" to ":")
2010-01-28: 2.7.0
Resynced with T27 and K6 (no differences
*i RESYREEG Auar'o paged with Phet ol Foll'aa thanges
-pg- B2 ehanged RE2T1 to 25
*Pg. 86 added 0s602
~pg. 67, no stuffed R6712 and
csa 45: Per <rdar://probl em 7561001> K37 ENC Radi B( ed Enmissions: Right Audio enissions fail
o7 Per SpdSe: I orobl enl 7589366> RBG/ k87! Compen °°""e°'°5tp'" change t a h a |
csa H er <rdar: I Ol e ensation se 1.n ange o rovi de nore ase nmargin, reduce ri e
Shanged ROI36°TT i 22k to 10k (11490'3?5{ gha renoved RosTURRY P P 9 PP
Changed C9705 from 8. 2nF to 33nF (13250 31%
Ghanged 9706 from 120pF to 220pF (13152225)
2010-02-02: 2.8.0
Resynced with T27 and K6 (no differences)

T REYneE AN TR gR e R bl PoareE  nanges:
“pg., o7, “added BOV 0 t1 9ns For U8 700" Rb712, and RE713 10 support MAXIAB60 and MAX14504
osa 97 anged R9710 from 7. 32K 0402 1%t0 7,68 KSGAPN 11450304) To"support ol d k84 panel
: Added” OLD_AUDI O_SW TCH BOM OPTI ON t 0 KB86_K87_COWONL

5818:85: 18 5: %%

oke sync with T27. Per <rdar;
o OP

Us400 changed from OPA348 t

2010- 02 16: 2.
Resy

1,0bl et 7605797> KG9/ KBG/ K87 _sensor | NIC unrel i abl e
30. C5434 changed to UFF

(9]
nc thh T27 and K6. Clean up and rerel ease schematic.

2010- 02 18:

2.12. 0
Srdal //':715344835> K87 pover conponent updat

e
417 changed lc 90K, C7428 changed to 0.47uF, C7434 changed to 0.033uF

CSA 218 R7572 changed to 147K

R7015 changed to 56.2K, C7015 changed to 1000pF C7042 changed to 0.068uF

Per <rdar /17634730> K86/ K87: add an RC on
R9725 changed to ZODOhm 9799

2010- 02 18: 2.16.0

the LVDS | G B
St & 856, 1 connection moved to LVDS_I G BKLPW

Per <rdar //767693A> K86/ K87: Hall eff documentation change. Subs itute 607-6831 for doc purposes
69: J6955 BOMOPTI ON change to OM T. Added BOM table with 607-6831 for J6955
Per <rdar /17488543> 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.
Per <rdar /17685202> K86/ K87 schematic: Change U9700 to 353S2965 for Freescal e backlight issue

U9700 changed to APN 35352965
2010- 02 18:
Per

2.17.0
rdar //7686179> K86/ K87 schematic: Change audio éack part number for new connector cap

J6700 changed from APN 514-0718 to 514-0750

2010- 02 25

20100225 2.19.0 2200

rdaég//7673515> KB7: EMC; ESD:  Syst em han

2 18. 0
rdar 1/7685811> KBE/ K87 schematic: add additional 639 for differentiation between Foxconn and Ml ex Dl MM connect o]
CSA 4 added to Mbdule Parts, renoved from Alternate table. Added second 639 and EEEE # to BOM tabl

air/contact discharge to MPM connect or

on
88576 °G6871, "7 of 1006pF (AN 13180225 "added

2010- 02 26:

CSA 12! Added’ pads for 0603 Cag
CSA 74: Changed C7434 from 0. 033ul

2010- 03 04: B.0.0
er <rdar://7683852> K87 Protol: 5 of 6 s \/
CSA 12: C1233, C1230, Cl1237, Cl1234 ch

** M.B_LDO branch

2010-03-09: 0.8.0
Summary of changes for

2.21.0

<rdar: //7483543> K87/ K86_Task Measure each o sging X in
CSA 12: €1200, C1204, C1207, C1209, 01211‘ 219, 12
038506

& NOSTUFEED
% Conpoonent s 01230 C1231, Cl1232, C1233, C1234, C1235, C1236, C1237.
047 APN 13880788) *per Lt ang

Lo, 1211 (8 Graphi cg nol se (Undervater) acoustic spec by up to 3.1dB
ed froi SFFPIO STUFFED. ( ) P Yy up

CSA 25: U2590 added, APN 35332971 R2592 of 10K and C2592 of 1UF, 2593 of 1UF added.
Nets MCP_PLL_LDO EN and PP3V3_SO_LDO R added.

2010-03:22; A 1.0
25: Copi ed from K6
Raded c2595, * Re58) R2596, L2593, Q@592
Afded R2594 and 19501 wi h 10O ADy
Changed BOMOPTI ON nanmes from LDO YES and
Added BOM TABLE Wi lh LDO FI XED LDO ADJ

to TP
Rermved SNC P10 ali as to TP_SMC
G3H_¢ O:' D'

ded =PP3Vv42 alias to
Added hray 33 as to povel
Added NMCPHVDD: P2V le) FI XEI

2010-03-22: A 2.0
rdar://7783507> K87: Add cap to D[X)I
SER%3! ' Added K303 3300pF "cap on
CsA 25: Changed U2594 power
2010-03-22; A 3.0 -
CSA 77: Deleted U7740 1.05V LDO circuit to

R2599, C2594, U2594, R2598, C2598 with BOMOPTI ON HTOL_SENSE: YES

LDO NO t o MCPHVDD: P2V5 and MCPHVDD: P3V3
&g NPoL sEReERG SEurs g opt i ons

foFr’1OSNC I\E M SC_I SENSE to enabl e sense circuitry connection to SMC

ower U2594

r
D, HTOL_SENSE: YES to BOM G oup K86_K87_DEBUG PROD

ine to avoid DDC line glitch issue
DET.

f rom 3V42_G3H.

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 1775830852 RBY. SXaa°dap?ts BB Phd to avoid oG 1ine giitch issue
93:' 'Added C9303 3300pF cap on DP_CA_DET.
2010-03-22: A.5.0
§A'25: Added reso1 Ra594 for LDO AR option ged, U592 to LDO! FI XED opt i
CSA &7 added alternate part for Ups92 Lo 35 35298 Ty °35352088(M crel) “Fo 353s2086(1 ntersil).
LDO FI XED, MCPHVI P2V5 added in bomt le.
2010-03-30: A 7.0
Reverted the changes and synced back to A 2,0, ,
CSA 4: Added Alternate part for U2592 LDO “35352087(Tl), 35352988(Mcrel) to 35352986(Intersil).
LDO FI XED, NCPH\/ P2V5 added in bomtable.
2010- 03 31: A8.0

CSA™25, 49, 50: ~ Changed Q@592 gate control p

2010-04-1: A 9.0
CSA 25: Added R2600 Oohm resistor to help

2010- 04- 1. A 10.0
CSA 25:

in to SMC_P24 from SMC_P10.

I ayout change.

Changed R2600 refdes to R2550 to match with page#.

2010- 04- 14
rdar: [/ 78227
69 REBU kept sane lohm
C6900 _changed to 2. 2uF. 385059
CSA 4: Devel hagedl 085, 99 And
il

Rervoved I'nters

2010-04-14: C.0.0
Csa'a:’ padted Toshi ba(37650908) . Fairchil d
ONseminew spec par t (37650912,

o
1D 3s5550b6)

BOM OPTI ONS to K86_K87_DEVELOPMENT_PVT.

376S0907) as an alternate to 3765S0634.
as an alternate to @300(376S0868).
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4

FAN CONNECTORS FUNC_TEST

52 53 75

52 53 75

52 53

51 52

51 52

51 52

51 52

51 52

51 52

64

7 (NEED 2 TP)
&

7 46 64 67 (NEED 2 TP)

9 64

9 64

9 64 71

9 64 71

9 64 71

9 64 71

9 64 71

9 64 71

64 75

64 75

64 67

64 67

64 67

64 67

64 67

64 67

7 64

64 75

— TRUE PP5V_S0
s TRUE FAN RT PVW
— TRUE FAN RT_TACH
(NEED TO ADD 1 GND TP)
M C FUNC_TEST
TRUE Bl MC N
g: TRUE BLMCP
=>— TRUE Bl _MC SHI ELD
SPEAKER FUNC_TEST
[l TRUE SPKRAMP L N OQUT
> TRUE SPKRAMP L _P_QUT
[ TRUE SPKRAMP_ R N QUT
= TRUE SPKRAMP R P _QUT
= TRUE SPKRAMP_SUB N _OUT
= TRUE SPKRAMP_SUB P_OUT
LVDS FUNC_TEST
[ TRUE PP3V3 SO _LCD DDC F
5w, TRUE PP3V3_SW LCD PANEL_F
= TRUE PPVOUT_S0_LCDBKLT
= TRUE LVDS | G DDC CLK
= TRUE LVDS | G DDC DATA
=0 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<1>
B 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
D TRUE LED RETURN 1
0 TRUE LED RETURN 2
s TRUE LED _RETURN_ 3
0 TRUE LED RETURN 4
0 TRUE LED RETURN 5
[ TRUE LED RETURN 6
[ TRUE PP5V_S3 CAMERA F
= TRUE USB_CAMERA CONN P
— TRUE USB_CAMERA CONN N

64 75

(NEED TO ADD 5 GND TP)

SATA ODD CONN FUNC_TEST

= TRUE PP5V_SW ODD 7 33 a6 (NEED 4 TP)
= TRUE SMC ODD DETECT 23 3
TRUE SATA ODD D2R C P -
= TRUE SATA ODD D2R C N I
= TRUE SATA_QODD_R2D_P wn
TRUE SATA_ODD_R2D N -
(NEED TO ADD 4 GND TP)
SATA HDD/ SI L FUNC_TEST
(NEED 4 TP)
e TRUE PP5V_SO_HDD FLT 73
(B TRUE SATA HDD R2D P 37
TRUE SATA HDD R2D N o
0 TRUE SATA HDD D2R C P o
0 TRUE SATA _HDD D2R C N 3371
TRUE SYS LED ANODE R w
(NEED TO ADD 4 GND TP)
BATT PONER CONN FUNC_TEST
(NEED 3 TP)
=B TRUE PPVBAT G3H CONN ot o
= TRUE SMBUS SMC BSA SCL 38 74
[ TRUE SMBUS SMC BSA SDA 38 74
TRUE SYS_DETECT_L s
(NEED TO ADD 3 GND TP)

HALL EFFECT CONNECTOR FUNC_TEST
=0 TRUE PP3V42 G3H , s (NEED 2 TP)
= TRUE SMC LID R o

(NEED TO ADD 3 GND TP)

Functi onal

X16 W RELESS CONN FUNC_TEST

poa000e000000

TRUE PP3V3_S3 BT F 30
TRUE CONN PCLE MNI_D2R P 0 30 75
TRUE CONN PCLE M NI D2R N 0 30 75
TRUE CONN PCCE M N _R2D P 0 30 75
TRUE CONN PCIE M NI_R2D N 93075
TRUE PCIE CLKIOOM M NI _CONN P 3 75
TRUE PCIE CLK100M M NI_CONN_N ;, 75
TRUE. PP3V3 W.AN (NEED 4 TP) , 4,
TRUE PCI E WAKE L 16 30
TRUE CONN_USB2_BT_P 30 75
TRUE CONN_USB2_BT_N 30 75
TRUE AP CLKREQ Q L w0
TRUE AP_RESET CONN L 20

(NEED TO ADD 4 GND TP)

| PD_FLEX_CONN FUNC_TEST

TRUE PP3V3 S3

TRUE PP18V5 S3

TRUE Z2 CS L

TRUE Z2_DEBUG3

TRUE Z2_NMOSI

TRUE Z2_M SO

TRUE Z2 SCLK

TRUE Z2_BOOST_EN

TRUE Z2_HOST | NTN

TRUE Z2 CLKIN

TRUE Z2_KEY ACT L

TRUE Z2_RESET

TRUE PSOC M SO

TRUE PSOC_MOSI

TRUE PSOC SCLK

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

TRUE PICKB L

0000000000000000000

(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 W5 KBD5

TRUE WS _KBD6

TRUE W5 KBD7

TRUE W5_KBD8

TRUE WS _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 W5 _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 WE_LEFT_OPTI ON_KBD
TRUE W5 _CONTROL__KBD

a3

000800000060000000000000000000

[z

(NEED TO ADD

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

TRUE

1 GND TP)

[=os

TRUE

ADAPTER SENSE

54

ol

(NEED TO ADD 2 GND TP)

Test Poi nts

PONER NETS FUNC_TEST

— TRUE PPVCORE SO_CPU 8 30
e TRUE PPVCORE SO _MCP 6 39
=B TRUE PP1V0O5_S0 8 62

— TRUE PP1V5 SO 86275

— TRUE PP1V8 SO N
% TRUE PP5V_S0 7862
= TRUE PP5V_S0 7862
B TRUE PP3V3_S0 86275

— TRUE PP1V5R1V35 S3 875
0D TRUE PP3V3 S3 78
TRUE PP5V_S3 s
? TRUE PP3V3 S5 86275
0D TRUE PP3Vv42 G3H 78
= TRUE PPBUS G3H 830
— TRUE PPOV9 ENET 8
o TRUE PP3V3 ENET s
B TRUE PP3V3_G3_RTC 8 19 20 23
B TRUE PP3V3 W.AN 7 30
0 TRUE PP5V_Sw CDD 733 46
TRUE PP5V_SO_HDD FLT T
(e TRUE PP3V3 S5 AVREF SMC 35 36
= TRUE PP18V5_ S3 7 aa
TRUE PP3V3 SW LCD PANEL F e
B TRUE PPVOUT SO LCDBKLT 7 46 64 67
B TRUE PP4V5_AUDI O ANALOG 48
TRUE SMC PM & EN 3 6
(e TRUE PM SLP S4 L 19 35 36 62
=B TRUE PM SLP_S3_L 19 35 62 66
= TRUE PP5V_S3 CAMERA F 7 64
= TRUE PPOV9_S5 s
0 TRUE PPDDRVTT_SO 8
(s TRUE PP1VO5_S0_MCP_PLL_UF 8
s> TRUE PPVTT_ S3_DDR BUF 8

(NEED TO ADD 6 GND TP)

FSB SI GNALS W TH NOTEST

= no TEsT=TRUE FSB A L<35.. 3>
= no TEsT=TRUE _FSB ADS L

= Mo TEST-TRE FSB ADSTB L<1..0>
= no TEsT=TRUE FSB D L<63..0>
[z no TEST=TRUE_FSB DI NV L<3..0>
= Mo TEsT=TRUE_FSB DSTB L_N<3. . 0>
> no TEsT=TRE FSB DSTB L P<3..0>
> no TEsT=TRUE FSB HIT L

= no TEsT=TRUE _FSB HI TM L

= no TEsT=TRUE FSB LOCK L

no TEsT=TRUE FSB REQ L<4. . 0>

o]
S

J5100 LPC+SPI

CONN FUNC_TEST

= TRUE PP3V42_ G3H
= TRUE SPI_CLK
TRUE SPI _CS0_L
= TRUE SPI_M SO
= 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 I nc.
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" S0, SOM' RAI LS "S3" RAILS "G3H' RAILS

63 57 =PPDDR_S3_REG

— PP1V5R1V35 S3 78 s4 _=PP3V42 GB3H REG — PP3V42 G3H .
= W N LTNE WDTHED. 6 = W N LI NE W OTH=0 6 WA
ss =PPVOORE_SO_CPU REG — PPVCORE SO_CPU 7 30 N — M NREGKCW DTH=0. 17 mm M N_NEGK_W DTH=0. 2 WM
= N LI NE W DTH = TAGET 5V TAGESS. 42V
(CPU VOORE PWR) M NREGKW DTG, 3 M o = Tes VKL BASELTRUE VAKL BASELTRUE
ML St T L _— =PPLVDDR 53 MEM A 2 L _— =PPVIN S5 SMCVREE .
— =PPVCORE_S0_CPU 11 12 — =PPLVDDR S3 MEM B 27 &—— =PP3Vv42 H B! 38
- 3 0 M ga_ — =PPIVSRIV35 S3 MCP MEM 15 —  =PP3V42 G3H PWRCTL o2
s ——— ———
—PP5V SO MCPESBEET . 4250 WA _— =PP1V5RIV35 SO MCPDDRFET 2 —  =PP3V42 GBH CHGR - o
0 =PPCPUVTT_SO_REG — e p——— =PPVI N_SO_DDRREG LDO . =PP3V42 G3H SMCUSBMUX a
e — 3 DPCADE e — =PP3V42 G3H TPAD 3
% —  =PP5V S0 CPUVTTSO oo ——
e —— — =PP3V3 S5 SMC 3s 36
~ —  =PP5V SO LPCPLUS - s =PP3V3 S3 FET — PP3V3 S3 ; =
=PP1V05 SO CPU 10 11 12 13 r— — M N LI NE_W DTF=0. 5 mm p— =PP3V3 S5 LPCPLUS 37
=PP1V05 SO MCP FSB = =PP5V 50 FAN RT 2 S — PP3V3 G3 RTC
PP1V05_SO_MCP_PE _DVDD e =PPOV_S0_CPU | M/P o ISR T PP3V42_G3H ONEW RE e
N - -
ISP —— o L — =-PP3V3 S3 SMBUSSMCAS3 I *
=PP1V0O5 SO0 _MCP_SATA DVDD 2 = =EPay; B ENS =PP3Vv42 G3H BMON | SNS -
=PP1V05_SO_MCP PLL UF R o p—-[LIVs 53 VREE 2 —  —PP3V42 G3H OPA330 *
- o = VRGN = -
=PP1V05 SO MCP_MRCLK DLL 1523 = ig:://zs 8333 WNCPANGJI o . o
=PP1V0O5 SO MCP PLL | FP 17 24 63 _=PP3V3 SO FET — 7 62 75 — b
—PP1V05 SO _MCP DPO VDD M N_LI NE_W DTH=0. 30NV =PP3V3 S3 TPAD 43 44
Ep— s 1z o e oTreo- 20 —  =PP3V3 S3 SMS s 54 _=PP18V5 DCI N CONN — PP18V5 G3H
- - MCP. = =S W NI NE_ W7 DTH=0 6 WA
= 20 23 - —  —PP3V3 S3 BT 20 M N_NECK_W DTH=0. 3 MM
NCP 2 = —rravs s3 swveus svc vawr i, VLTAE TS, 5V
s _=PPMCPCORE SO REG — PPVOORE SO MCP 730 2% — =PPDCIN S5 _CHGR 55
™M N_LI NE_W DTH=0. 6 MM QDD 33
M N_KECKW DTH-0. 2 M
(MCP VCORE AFTER SENSE RES) VOLTAGE=1. 05V SMBUS _SMC 0_SO 38
NAKE_BASE=TRUE SMBUS SMC B SO a8 ss _=PP5V_S3 REG — PPSV_S3 B
— =PPVCORE SO_NMCP 20 23 SMVBUS MCP. O — M N_LI NE_W DTH=0. 5_mm 55 _=PPBUS G3H e PPBUS G3H 7 39
= M NNEGK W DTHO. 25 =S ™ N LI N W D=0
—PPVCORE SO_MCPGEXFET 2 CAN T * VO TAGESEY. m U NEGKCW DTH-0. 25 mm
= a2 VAKE BASESTRUE VOUTAGEST. 6
AUDI O 48 52 53 p—— =PPSV S3 EXTUSB 34 mfi’;ﬁ?msﬁ MCPCORE
— — = s
. | WP . — _=PP5V S3 CAMERA 6 =
VT — — _-pPB L CDBKLT
LVDDR VRef / VTT (0.75V/ 0. 675V) Rails e —— ® = e An e - j-=—=eeeus s wooex o
—— = s
=PP3V3 SO MOP_GPI O 17 18 10 =PP5V_S3 MCPDDRFET n
=PPVIT SO DDR L PPDDRVTT =PPVI N_S3_5VS3
57 S0 DO SO 7 =PP3V3 SO MCP PLL UF 23 =PP5V_S3 AUDI O 48 50 52 p— v
———= —— =PPBUS S5 CPUREGS I SNS R o
— =PP3V3 SO _MCP_HVDD 20 23 $— =PPSV S3 DEBUG | SNS 46 —— _=PPVIN S3 DDRREG
= = — = 57
) — =PP3V3 SO SMC 6 ) — =PP5V S3 SYSLED 36 —
— =PPDDRVIT_SO_MEM A 2 —  =PP3V3 SO MCPTHVBNS @ — _-PP5V_S3 TPAD as
=PPDDRVTT_SO_MEM B 27 =PP3V3 SO_CPUTHVENS a =PP5V_S3 ODD s
PP3V3 S0 _DPCONN 66 =PP5V_S3 DEBUG ADC AVDD a6
PPSPD_SO0_NMEM A — =PP5V_S3 DEBUG ADC DVDD
57 20 _=PPVIT S3 DDR BUE = PPVTT S3_DDR BUF . * = - 10 _=PPBUS S5 CPUREGS | SNS — PPBUS S5 | WP VT | SNS
= ™M E’k‘gm’w gR.:D g MM S0_NMEM B 27 - — =PP5V_S3 P5VSOFET 63 ™M E’k‘gm’w g¥to 6 mm
Vorraces 7oy o SO_PVRCTL o — =PP5V S3 DDRREG s Voraeems ov o
VAKE BASE= TRUE 0 CPUVTTI S . mf; :Cslg;lms_z SR
= = 3y oo
SO_SMBUS MOP 1
53 _=PP1V5 SO FET — PP1V5_SO Fpe— s — =PPVIN S5 CPU | WP 58
= VN 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 SO _MCP PLL VLDO 61
= SO_MCPOOREI SNS o
=PP1VBRIV5_S0_AUDI O s
= S0_OPA330 2 61 _=PPOVO S5 REG — ;
— _=PP3V3RIV5 SO AUDI O 1 =
:E =PP3V3RLV5_SO_MCP_HDA 19 23

105/ 241 vA §_— =PPOVO S5 MCP VDD AUXC 20 23
—— _=PPOV9 ENET POVOENETFET .
61 _=PP1V8 SO0 REG — PP1V8 SO 7 -
= ™M N_LT NE_W GTF=0. 10 " "
M NNEGKW BTG, 10wM ENET" RAILS
VOLTAGE=L. 8V
MRKE_BASE=TRUE 63 62 61 9 _=PP3V3 ENET FET — PP3V3 ENET 7
— =PP3V3R1V8 SO MCP | FP_VDD 17 24 —_— M N_LI NE_W DTH=0. 6 nm
Val'thGes sy 2 ™
MAKE. BASE-TRUE ss _=PP3V3 S5 REG — 762 75
— =PP3V3_ENET_PHY - - M N-REGKW DTF0. oMM
61__=PP1VO5 SO MCP PLL OR PP1VO5 SO MCP PLL UF 7 =PP3V3 ENET MCP PLL MAC 23
= NNl NE_WDTH0. 6 mm
M NRESCW DT 5 — =PP3V3 ENET MCP RVGL o 18 20 23 — MCP_GPI O 18 19
VOLTAGE=1. 05V —E ROM
MAKE_BASE=TRUE ENETLVOS5: | NT — .
— =PP1V0O5 SO MCP PLL UF 23 R0§14 ,_: LCD PANEL 64
2 PP3V3 ENET PHY VDDREG — [Ve:) 20 23
M N LI KE_ W DTF=0. 6 =
506 M N_NEGK_W DTH=0’ 2 mm MCPPWRGD 25
1/ 16W VOLTAGE=3. 3V
M GF MAKE_BASE=TRUE P3V3S3FET 63
|~ =PP3v3 ENET PHY VDDREG s P3V3SOFET o3 DI G TAL GROUND
—_ POVOS5 o1
— P3V3ENETFET
2 _=PPOVO ENET FET . PPOVO ENET ; —— o NREGKW DTEED. 2004
— ™M N_LI NE_W DTFH=0. 4 nm DP_PORT_PVR 66 VOLTAGE=GV.
M N_NECK_W DTH=0. 2
VQ?A%E 9V m VMON 62
MAKE. E=TRUE =
=PPOVO_ENET_MCP_RVGT E —eeavs ss povoenerrer o

20 23

UNUSED MCP PEO[ 3: 0]

1 ]

AVDD/ DVDD

20 _=PP1V05 SO MCP_PE DVDDO

ENET1VO5: | NT

20 _=PP1V0S SO NCP PE AVDDO RTL8211 REGOUT _ — = =RTL8211 Recour RO81 1’\/§/\/2 PP1VO5 ENET
(SINCE PEO[3:0] |'S NOT USED ON K6) A AR o 502 s waew | e NEARRS (R M N-RESW BTHE0: Snmm
M N_NECK_W DTH=0. 2nm - -
= VOLTAGE=T. 05V ENET1V05: EXT 0
PP1V05_S0 _REG o =PP1VO5 S0 REG  RO813 LAANZ — —PP1V05 ENET PHY. o
MAKE _BASE=TRUE —_— — — =
M N LI NE W DTH=0. 4MM 402 5% 1/ 16W M- LF
( CONNECTS TO MCP BALLS) 20 _=PP1VO5 SO MCP PE DVDDL =PP1VOS SO MCP PE DVDD 5 ( CONNECTS TO THE DECAPS) M N REGE W DTH=O. 2mm

=PP1V05 SO _MCP PE_AVDDL PP1V05_SO_MCP_PE_AVDD

NAKE_BASE=TRUE

( CONNECTS TO MCP BALLS) 20 23( CONNECTS TO THE DECAPS)

SYNC NVASTER=MASTER SYNC DATE=VASTEH

Power Al i ases

@ Appl e I nc.
®

051- 8561
NOTI CE OF PROPRI ETARY PROPERTY:

™
THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE

PROPRI ETARY PROPERTY OF "APPLE "COMPUTER,
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

FI X ME!I'! QUTPUT OF REGULATOR VALUES

I NC.

8 OF 109
8 OF 76

4 3 2 1




7 5

2

HEATSI NK STANDOFFS 30 POE MN_RD C P — PCIE AP R2D C P 1671 UNUSED USB PORTS
- MAKE_BASE=TRUE
70902 Z0901 20 _POEMN_R2D C N — PCIE AP R2D C N P, 2 16 _USB_EXTD P — TP USB EXTD P
STDOFF- 4. 50D. 98H- 1. 1- 3. 48- TH STDOFF- 4. 50D, 98H 1. 1- 3. 48- TH = e e S U ED N = p s oD N e Tk
75507 _CONN POLE MNI_D2R P — PCIE AP D2R P 167 = [T
1 1 — VRE SRS TRE 72 15 _USB EXTC P — TP USB EXIC P .
75 30 7 _CONN PO E MNI_D2R N — PCIE AP D2R N 167 72 15 _USB EXTC N TP_USB_EXTC N e BRSO
PCIE CLKIOOM M NI_P PCI E_CLK100M AP P e 7215 USBMN P 1B LGB MNP e
= LEFT OF CPU = ABOVE CPU * = A=l 7215 _USB MNI_N TP USB MNI_N MG aseTRE
30 _POE CLKIOOM M NI_N p— PCl E_CLK100M AP_N 16 71 72 18 _USB SDCARD P TP _USB SDCARD P VAKE BASETRUE
Z0903 20904 CONN POIE MN_ReD P PCIE AP R2D P e 7z 16 _USB SDCARD N TP _USB SDCARD N VRKE BASETRUE
STDOFF- 4. 50D. 98H 1. 1- 3. 48- TH STDOFF- 4. 50D. 98H 1. 1- 3. 48-TH e = = 12 10 _USB WM P T use v p R BETRE
1 L 7530 7 CONN PCIE MNI_R2D N — PCIE AP R2D N 7 2 10 _USB W N TP USB Wi N VRKE_BASE=TRUE
UNUSED GPU LANES P s 7215 _USB IR N TP USB IR N MRS BASEITRE
16 _=PEG D2R N<15: 0> — NC PEG DPR N<15: 0> 1215 USB IR P =  1p usmIRP [T
= - NO_TEST=TRUE MAKE_BASE=TRUE -_— MAKE_BASE=TRUE
= = OW CP > 8 USB T57 P — TP USBTS7 P .
= BELOW MCP BEL U 16 _=PEG D2R P<15: 0> — NC PEG D2R P<15: 0> 2 18 ——
= No_TEST-TRIE e SRS TRE 72 16 _USB T57 N TP _USB T57 N .
FAN STANDOFF 1o _=PEG R2D C N<15: 05 _ NC PEG R2D C N<15: 0> = =
oM T = No TEST-TRE e SRR
70905 16 _=PEG R2D C P<15: 0> — NC PEG R2D C P<15:0>
= No TEST-TRE e SRR
3P2R2P7 PEG CLK100M P — TP_PEG CLK100M P LVDS ALI ASES

71 16
1 — NAKE_BASE=TRUE

PEG CLK100M N TP _PEG CLK100M N

71 16

NAKE_BASE=TRUE

17 E =MCP_| FPA TXD P<0..2>

TP PCIE CLKREQ L

16 _PEG CLKREQ L

NAKE_BASE=TRUE

LVDS 1| G A DATA P<0..2> 7 64 71
[Care=ra

17 E =MCP_| FPA TXD N<O. . 2>

LVDS | G A DATA N<O..2> @75471
NAKE_BASE=TRUE

MLB MOUNTI NG (TO C. BRACKET) SCREW HOLES 1 =MCP_| EPAB DDC OLK LVDS 1G Dbc Ak -
nag [
OM T 7B =MCP_| FPAB DDC DATA LVDS | G DDC DATA 7 6a
§¥ae 20907 . e
70906 17 =MCP_I EPA_TXD P<3> NC LVDS | G A DATA P3
3P2R2P7 SR R e
3P2R2P7 1 v [E—=MCR_LEPA TXD Ne3> NC LVDS | G A DATA N3
1 NO_TEST=TRUE MAKE_BASE=TRUE
1 [TR)—=MCP I FPB TXC P NC LVDS IGB CLK P
o TESTTRE =
= - 17 [TR)—=MP | FPB TXC N NC LVDS IGB CLK N
o TESTTRE =
1 [TE)—=MCR | FPB TXD P<0. . 3> NC LVDS | G B DATA P<0..3>
o TESTTRE e et
17 [TRy—=MCR | FPB TXD N<O. . 3> NC LVDS | G B DATA N<O..3>
UNUSED FI REW RE LANE NO_TEST=TRUE MAKE_BASE=TRUE
LCD 1 G BKLT PWM LVDS | G BKL PWM
M_B MOUNTI NG ( TO TGDCASE) SCREW HOLES 7116 POE FWD2R P — TP_PCIE FW 2R P il niog LD 1o BT EN VDS 16 BKL On {0 o7 o
T 7116 _POE FWD2R N TP PO E FWDRR N MWEHSETRE v D oo EN VDS LG PAEL oD ©°
OM T 70910 7116 POE FWRD C P TP PO E FWReD C p "ME™sE™E u oD o
Z0911 e EeeTE 17 [Ty—=MCP 1 FPA TXC P LVDS IG A QLK P oD o 7
3P2R2P7 7116 _POLE FWR2D C N TP _POE FWR2D ¢ N "™ Iy — VDS 16 A GLK N [rare=rr
3P2R2P7 1 16 _EWPWR EN TP_FW PWR EN VK BASE-TRE v OD— e D
2 FW CLKREQ L TP_FW CLKREQ L ME BT )
. FW PMVE L TP FWPME L \PHE BRSETRE
16
= - 71 16 _PCILE CLK10OM FW P TP _PCIE CLK100M FWP NAKE_BASETRUE u SPLAY P(P'r ALI ASES
71 16 _PCILE CLK100OM FW N TP _PCIE _CLK100M FW N VAKE BASETRUE
LVDS CONNECTOR HOLE UNUSED ETHERNET LANE e DP IG MO P<0..3> DP_EXT M. P<0..3>
S = = = rrare=ra S A
16 _ENET_QLKREQ L TP ENET CLKREQ L DP IG M. P<0..3> o
913 71 16 _POE_CLKIOOM ENET P TP PO E akioom Ener p MEPSETRE -
71 16 _PCLE_CLKI0OM ENET N TP _POIE CLKI00M ENET N — 7 y—D2LG MO N<O..3> — DP_EXT M._N<O..3> 66 75
SPoroPy [rare=rr
1 PO E ENET D2R P TP_PCIE_ENET_D2R P MAKE_BASESTRUE — DP 1G M. N<O..3> NAKE_BASE-TRUE oD
ne PCIE _ENET _D2R N TP _PCE ENET D2R N VAKE BASETRUE - B "
e MAKE_BASE=TRUE
7116 _POEENET REDC P p— TP POE ENET RED C P 1 gEry—DP 1G AUX G P — DPIGAXCHP s s
= — NAKE_BASE-TRUE — NAKE_BASE-TRUE
7116 _POE ENET RED C N pu— TP POE ENET RZD C N 11 gy DR 1G AUX G N — DPIGAUXCHN & o5
970 WAE BASESTRUE v DB 1G M1 P<0.. 3> TP DP 1 G M.1P<0.. 3> MAKE_BASE-TRUE
EM | O MEDI UM POGO PI NS (870-1794 ) 0 1 DP 1G M1 N<O..3> TP DP 1 G MIN<O. . 3> MAKE BASE-TRUE
100K ™ =
M T M T 15 [TT)-ENET_ENERGY DET 1 ,\9\9\/2 =PP3V3 ENET FET [OoTy & o1 62 o iy P IGAUX Ol P TP DP | G AUX CHLP VRKE_BASE=TRE
250900 ZS0901 230902 5% 1@y DP 1G AUX CHI N TP _DP_1 G AUX_CHIN ME TR
2. 0Dl A- MED- EM - MLB- K84 2. 0Dl A- MED- EM - MLB- K84 2. 0Dl A- MED- EM - MLB- K84 1/ 16W P 1 G 1P P EXT HPD TAKE_ BASETRE
SM SM SM U v G HPro e Y *°
N N . ssg@y—DP_AUX CH C N —  DPEXT AUXCHCN e Gy w0 7s
o5, DP_AUX CHC P — DPEXT AUXCHCP IE BASETTRE o6 75
<D [ e
os qoom—DP_CA DET DP_EXT CA DET .
[rarT=rr
oM T oM T oM T oM T 0940
ZS0908 ZS0909 ZS0911 ZS0903 17 _DP 1G HPDL LAAN2
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 A
SM SM SM SM 1/ 1§\£/
402

MCP89 M SC ALI ASES

10 [TI)-MCE VEM VOD SEL IVS

EM TALL POGO PI NS (870-1698 )

oM T
ZS0905
2. 0Dl A- TALL- EM - MLB- MD7- VD8

SM
_I: ]

oM T
ZS0913
2. 0Dl A- TALL- EM - MLB- MD7- VD8

M T
ZS0910
2. 0Dl A- TALL- EM - MLB- MD7- VD8

SM
_I: 1

oam T
ZS0919
2. 0Dl A- TALL- EM - MLB- \B7- VD8

SM
_[ 1

M T
ZS0907
2. 0Dl A- TALL- EM - MLB- MB7- VD8

SM
_I: ]

oM T

ZS0915
2. 0Dl A- TALL- EM - MLB- MD7- VD8

SM
_[ 1

oM T
ZS0906
2. 0Dl A- TALL- EM - MLB- MB7- VD8

SM
_|: ]

oM T
ZS0914
0Dl A TALL- EM - MLB- NB7- VDS 2. 0Dl A- TALL- EM - MLB- MB7- VD8

SM SM
SM
1 1
1

EM THI NBC POGO PI NS (870-1820 )

Be
o
~

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

|

OM T
ZS0912

N

:

oM T oM T

ZS0917
2. 0Dl A- MLB- THI N- BC- K84

Z50918
2. 0Dl A- MLB- THI N- BC- K84
sm

ZS0916
2. 0Dl A- MLB- THI N- BC- K84
sm

NOSTUFF
250920
2. 0Dl A- MLB- THI N- BC- K84
sm

TP_MCP_MEM VDD SEL 1V5
NAKE_BASE=TRUE

ETHERNET ALI ASES

18 TP_ENET_RESET L ENET_RESET L

= MCP_CLK25M BUFO R
ENET_MDC

18 TP
18 TP

MCP_CLK25M BUFO R
ENET_MDC

31
MAKE_BASE=TRUE

31
MAKE_BASE=TRUE

18 TP_ENET_TX CTRL ENET_TX CTRL

ENET_CLK125M TXCLK
ENET TXD<O..3>

18 TP
18 TP

ENET _CLK125M TXCLK
ENET_TXD<O. . 3>

3
MAKE_BASE=TRUE

=PP3V3 ENET PHY

318

o RTL8211 ENSVREG

3
MAKE_BASE=TRUE

M N_LINE W DTH=0. 4MM
ENET1VO05: EXT M NZNECK_W DTH=0. 2nm

=RTL8211 ENSWREG

MAKE_BASE=TRUE

MAKE_BASE=TRUE

MAKE_BASE=TRUE

= oo o
5%
1/ 16W
M LF
5402
MCP89 ETHERNET VREF
23 20 18 8 _=PP3V3_ENET MCP RMGT
R0957*
1. 47K
1%
1/ 16W
M- LF
402,
o MCP_RGM | VREF o
R0958* 1
1. 47K ?lgugs
o0 .
1/ 16W 200
M- LF 2
402 5 402
CPU FSB FREQUENCY STRAPS
o 10 [D—BU see0.22__ —  =MP esEL<0:2> oo
14 _CPU PEQ MCP — TP CPU PECI_MCP
VRKE_BASETRE
BSEL<2..0> FSB MZ
000 266
001 133
010 200
011 (166)
100 333
101 100
110 (400)
111 RSVD)
SMC ALI ASES
35 _SMC_SYS KBDLED — TP SMC SYS KBDLED
- VRKE_BASETRE
CHARGER SI GNAL
MC_BC ACOK

CPU VCORE ALI ASES

I M/PE_ VR TT TP_IM/PE VR TT.

= D>
= D

NAKE_BASE=TRUE

| M/PE_NTC TP_I WP6_NTC

NAKE_BASE=TRUE

OO 35 36 54
NAKE_BASE=TRUE

SYNC MASTE| K84 M_B SYNC DAT 02/ 04/ 2009
e
oEa Vv'v: " 1
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8 7 6 5 4 3 2 1

o T
o 11 7y FSB_A_L<3> Ja a3+ Uul1000 ADS* W HL FSB _ADS L e )
o 11> ESB A L<d> s PENRYN - el FSBBNR L gy
69 14 7, <5> L4 A5+ F BPRI * h G5 14 69 —
s A e o4 @ — =PP1V05_SO_CPU & 1 1 15
o 147 FSB A L<7> W8 a7+ DEFER M5 FSB DEFER L emyicoo
o 10 1gmy ESB_A_L<8> N2 | ag DROV* [ F21 __FSB_DRDY_L D )
o 14 1o~ FSB_A_L<9> 11 no+ DeSy+[EL __ FSB DBSY L D v w ngng
o 14 7¢CE FSB A L<10> N3 JA10* 1%
o 107 FSB A L<11> psla1r & BRO‘LEL  FSB BREQD L rmmyui oo Loy
o 1 g FSB_A_L<12> P2 At oe g g 402,
o 147 FSB A L<13> L2 A13* | ERR* [, D20 e CPU | ERR L
o 147 FSB A L<14> Padmar & E INTbBS  CPUINT L am
o 10 7q@y-ESB_A_L<15> P1 JA15% 2
o 147 FSB A L<16> RL|A16* LockslhH  FSB LOCK L aD e
o0 1 7¢qgry-FSB_ADSTB_ L<0> ML JADSTBO*
RESETRCL  FSB CPURST L ey ua oo
50 11 7CES ESB REQ L<0> K3 {REQD* RSO* W F3 ESB_RS_L<0> am s
o 147 FSB REQ L<1> r2 JReqL* Rsi*fpE4  FSB RS L<1>  amue
o 10 rgmy ESB_REQ L<2> K2 JRece* Rs2[}@  FSB RS L<2>  amue
o 107 FSB_REQ L<3> 33 Jrece* TROV* & _FSB_TRDY L am e o
o0 1 7ggry FSB_REQ L<4> L1 {rReQw*
HI T* h,GB FSB H T L 7 14 60
o @ FSB A L<17> v pa7e HTMEES  FSB HITM L % 2 oo omT
o 147 FSB A L<18> Us Ja18* o 14 1qgESB_D_L<0> £22 {oor UL000  oszr Y22 FSB D L<32> D —
o 10 rgay ESB_A_L<19> R3 | A10* BPMD*|pADt  XDP_BPM L<0>  (pry s oo s o 10 rqEy ESB_D_L<1> F24 b1+ PENRYN  Dea*pyAB24 FSB D L<33> Gy e
o 1 7 ESB_A_L<20> V6 Jazor BPMI* pADE_ XDP BPM L<1> o v R1001 o 1 g~ ESB_D_L<2> E26p2* FcacA pa4sp V24 _FSB D L<34> oy 7 14 60
50 11 7B FSB_A L<21> Wdaz1x 2] BPMVR* WADL  XDP_BPM L<2> D v o “196 o9 10 7B ESB D L<3> &2 D3+ 2 oF 4 D35+, V26 FSB D L<35> o 7 e
o 14 7 FSB_A L<22> vsla22r @ g BPVBr[pACE  XDP BPM L<3> i Moy o 11 1qEry FSB_D_L<d> F23|Da* D36 |y V23 FSB D L<36> G e e
o 11 7qry ESB_A_L<23> UL Jazz- g 9  provpA2  XDP_BPM L<4> Sryisw 4922 o0 11 7qmry ESB_D_L<5> @5dps* D7+ 122__FSB_D L<37> G 7w o
69 14 7, FSB_A L<24> R4 a4+ Z PREQ* WACL XDP_BPM L<5> B 2 o0 o9 10 7B FSB D L<6> E254D6* peg*l, 25 FSB D L<38> B 7 14 0
o0 10 7B FSB A L<25> T5 Ja25* g S Tk ACS  XDP_TCK T 10 13 00 o9 10 7B ESB D L<7> E23 D7+ D39+l W23  FSB D L<39> D 7 10 o0
o 147 FSB A _L<26> T3 droer 8 = 1Dl A% XDP_TDI am o s o o 14 1ga ESB_D_L<8> K24 pe* D0+ Y25 __FSB D L<40> oD e
o 147 FSB A L<27> Ve Jao7 g 700 _AB3 __XDP_TDO oD 0 55 o 14 rqay ESB_D_L<0> @4 oo o |« a1+ ve2  FSB D L<41> D e e
o 10 1@y ESB_A_L<28> W6 |pog TVE| ABS _XDP_TNB Qg s o 10 1@y ESB_D_L<10> 324 b0 pa2+|s Y23 FSB D L<42> D e
o 147 FSB A _L<29> Y4 lpoo+ TRST*[,AB6 __ XDP_TRST L am v = o o 10 1 ESB_D_L<11> 32311+ E |8 D3+ W4 _FSB D L<43> O e
o 1 7qas FSB_A_L<30> w2 Jasor D8R [,C20 _ XDP_DBRESET L yoom 1o 25 s o 1 oy FSB_D_L<12> w2z < | < Daarfyves  FSB D L<ad> =
o 14 ey ESB_A_L<31> valpa1x R1002 o 16 1> FSB_D_L<13> F2edoisr % | & Dis+ [, AM23 FSB D L<45> o
o 1 7as FSB_A_L<32> VB Jazz+ 68 o 1 rqa FSB D L<14> K221 4% bue+ o AA2a FSB D L<46> P
o 147 FSB_A L<33> rd Jazax THERVAL it o 10 1@y ESB_D L<15> H23 D15+ a7+, 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 {A35* PROCHOT* WD21  CPU PROCHOT L O 14 30 o0 o9 10 7B ESB _DSTB_L_P<0> H26psTBPO* psTBP2* | AA26  FSB DSTB L_P<2> B 71 o0
o 1 g FSB_ADSTB L<1>  vidapsters Treroa 724 CPU THERVD P ooy o1 o 1 gy FSB_ DNV _L<0>  resdni wor Dz U2 FSB DINV L<2> e e
Tl-ERNDCBZf’—@ a1 75
60 14 CPU_A20M L A6 A A20M
o 11 (OO} CPU FERR L A5 {FERR* THERMTRI P* |5, C7 PM THRMIRI P_L [y 14 36 60 50 11 7B FSB D L<16> N22 {16+ D48 AE24 FSB D L<48> B 71 o0
o 10 [ CPU_| GNNE L ad aner o 1 gy FSB D L<17> K25 o1+ Dag+[yADP4 FSB D L<49> aD e
o9 10 7B FSB D L<18> P26 p18* D50+ AA21  FSB D L<50> B 71 o0
o 14 CPU STPCLK L D5 {sTPCLK* — HaK o0 13 7qEy ESB_D_L<19> Re3 |p1o* D51+[yAB22 FSB D L<51> G 7 e
o0 10 rmy-CPU_| NTR G6 LI NTO o0 10 7@y ESB_D_L<20> L2320 D52+ |, AB21 FSB D L<52> B 7 1 0
o0 10 y-CPU_NM B4 |LINTL BoLkol A22  FSB CLK CPU P ey 1 oo o0 10 7@y ESB D _L<21> M4 dp21* D53* |, A6 FSB D L<53> B 7 14 0 —
o 14 (TR CPU _SM _L A3 {sm * BCLK1| A21 ESB K N 14 60 o9 10 7¢ES FSB D L<22> L22 {ppo* D54+, AD20 FSB D _L<54> G 7 e
o 10 rqa ESB_D_L<23> V23 {pp3+ D55+ |y AE22 FSB D _L<55> Gy e
TP_CPU_RSVD M4 Mt _|Rsvoo o 10 1 ESB_D_L<24> P25 |4+ a e D56+ |y AF23 FSB D _L<56> e
TP_CPU_RSVD N5 N5 |RsvD1 o 10 rgm ESB_D_L<25> P23 |pp5+ B8 57+ A5 FSB D L<57> oD e
TP_CPU RSVD T2 T2 |Rsvoe o 10 rqE ESB_D_L<26> P22 |26 psg* |y AE21 FSB D L<58> G 7 14 w0
TP_CPU RSVD V3 V3 |rsvos g o 10 1@y ESB_D L<27> T24dpee £ | & D59+ [, AD21 FSB D L<59> D SEE
TP_CPU RSVD B2 B2 |RsvDa g o 10 1y ESB_D L<28> R4 |Dog+ g 18 D60+ [y AC22 FSB D L<60> O e
TP_CPU_RSVD_F6 F6 |rsvos 4 o 10 rqEy ESB_D_L<209> 125 {0+ De1*|,AD23 FSB D L<61> D e e
TP_CPU_RSVD_D2 D2 |Rsvos 8 — o0 14 7qr> FSB_D_L<30> 125 3o Do2* | AF22_FSB D L<62> T e
TP_CPU RSVD D22 22 |Rrsvr s o 10 rqa ESB_D_L<31> N25 {31+ D63+ A23 FSB D L<63> oy 7 e e
TP_CPU RSVD D3 08 _|rsvDs 5}005 I FSB DSTB L _N<1> 126 psten* DSTBNG* [, AE25_FSB_DSTB_L N<3> oy 7 14 o
CPU JTAG Support I PLACE_NEARs: 00 17 FSB DSTB_L_P<1> M6JpsTBP1* DsTBP3* [y AF24 FSB DSTB_L_P<3> 71400
R1090 2%;&!“ o0e 7 U000 AbR6. 12 7 mm o 1 7qEr> ESB DINV L<1> N24 oy NvL* DinvarhAc20 FSB DINV L<3> ;e
R L LAl : .
o0 12 10 _XDP_TMB 1249, c}§§§ t H}§§§, A%E: 157 e 20 CPU_GTLREF 026 |oTirer gy se covpo|_Re6 e CPU_COVP<0>
1% CPU_TEST1 C23 |TEST1 cowvpl| W6 s CPU_COVP<1>
R1I091 et IR1006 CPU_TEST2 D25 [vesT2 covP2|_AAT e CPU_COVP<2>
60 13 20 _XDP_TDI 1/\/\'/\/2 2. 0K TP_CPU _TEST3 4 |TEST3 covp3l_Y1 e CPU_ COVP<3>
e M R1092 s CPU_TEST4 AF26 [TESTA
o OF 403 , 462 NO_STUFE TP_CPU _TEST5 AF1 |TESTS DPRSTP*|,ES  CPU DPRSTP_L Voun RERS R1023* R1021*
%0 15 10 _XDP_TDO LAAN 22— C1014: TP_CPY TEST6 A26 |TEST6 DPSLP+[,B5  CPU DPSLP_L am =4 o0 54.9 54.9
PLACE_NEAR=J1300.51:12.7 mn 1% NO STUFF 0. 1P8§“__ IP_CPU TEST7 Q3 |rEST? pPwre [, 024 FSB DPWR L am o %/{:_1%;\7\'} %/{:_1%;\7\'}
VELLF R1010 Y 2 90 BSEL<0> B22 |BSELO D6 CPU_PVRGD Denn R 402, 402,
0 483 oo CPU BSEL<1> 823 |BsEL1 sLp [, D7___FSB_CPUSLP L am e
L *
NORf(T)LJJ_Ffl 1’;@_8}_%':': o 9 (O} CPU BSEL<2> 21 |BsEL2 psi*|WAE6  CPU PSI _L o s 12R719122 12R719120
1% 1%
o 1210 _XDP_TCK K K o o
R1094 %/{zlg\;lv %/Ig:ﬁ\év 2402 2402
4 2 24
1 10 XDP_TRST_L 1,{5,1‘\:/49\,2 , PLACE_NEARS: 1
h/:_lﬁ\é\l = ngZO: 1 Hl§§§ g% 12: 7 w
02 Bl % k Hi R ii.%ﬂm'ﬂ“
SYNC MASTER=T27 M_B SYNC DATE=02/ 16/ 2010
e
CPU FSB
d} Appl e I nc. 5 8561
8 C. 0.0
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Current nunbers from Merom for

(CPU CORE POVER)

=PPW( E 81112

PLACE_NEAR=U1000. AF7: 25. 4 nm

44 A (SV Design Target)
41 A (SV HFM
A7 AB20 30.4 A (SV LFM
A9 oMT AB7 23 A (LV Design Target)
AL0 U1000 Act
Al2 PENRYN A
A13 FCBGA AC12
Al5 30F 4 AC13
Al7 AC15
A18 AC17
A20 AC18
B7 AD7
BY ADY
B10 AD10
B12 AD12
B14 AD14
B15 AD15
B17 AD17
B18 AD18
B20 voc |LAE9
(o] AE10
C10 AE12
c12 AE13
C13 AE15
C15 AE17
C17 AE18
cis AE20
D9 AF9
D10 AF10
D12 AF12
D14 AF14
D15 | vee AF15
D17 AF17
D18 AF18
= AF20 (CPU | O PONER 1. 05V)
E9 =PP1V0O5_S0_CPU ;151 1s
E10 1
e12 V6 4500 mA (before VCC stabl e)
£13 76 2500 mA (after VCC stable)
E15 K6
E17 M
E18 J21
E20 K21
F7 VCCP M21
F9 N21
F10 N6
F12 R21
Fl14 R6
F15 T21
F17 T6
F18 V21
20 w1 (CPU | NTERNAL PLL POWER 1.5V)
AA7 || ( BRL#) =PP1V5_SO0_CPU ;..
AR 182
AAL0 veeA 26 130 m
AAL2 N
AAL3 VI DO|_AD6 CPU_VI D<0> oo s o
AALS VI D1|_AF5 CPU_VI D<1> oo s o
AALT VI D2|_AES CPU_VI D<2> oD 5 o
AALS VI D3|_AF4 CPU_VI D<3> oo s o
AA20 VI D4|_AE3 CPU_VI D<4> o = 0
AB9 VI Ds|_AF3 CPU_VI D<5> oD 5
ACL0 VI D6|_AE2 CPU_VI D<6> o s o0
AB10
AB12
AB14 VCCSENSH_AF7 CPU_VCCSENSE P
AB15
AB17
Adis VSSSENSH_AE7 CPU_VCCSENSE_N

Santa Rosa EMIS, doc #20905.

PLACE_NEAR=U1000. AE7: 25. 4 nm
o—(T0D 50 &

'R1101
100
1%
1/ 16W
S LR
5402

& (2

All

Al4

Al6

Al9

A23

AF2

B6

B8

B13

B16

B19

B21

E16

F11

F16

J25

VSs

oM. T
U1000
PENRYN

FCBGA

4 OF 4

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 NMASTE

27 M.B SYNC

DAT

2/ 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.
s ZPPVCORE SO_CPU |
NO STUFF 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 | CRI TI CAL CRI Tl CAL
1 C120 1 C1201 [+ C1202 [+ Cl203 |:Cl204 ([:Cl1l205 |1Cl1206 |+C1l207 |+C1208 |+Cl1209
—L_ 22UF - 25UF - 25UF —L_ 22UF - 25UF —L_22UF —L_22UF —L22UF —L_22UF —L25UF
20% — 20% -1 20% -1 20% -1 20% — 20% -1 20% -1 20% -1 20% -1 20%
2 6, 3 2 6, 3V 2 6, 3 2 6.3V 2 6, 3 2 6. 3V 2 6. 3V 2 6. 3V 2 6. 3V 2 6. 3V
CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R
805 805 805 805 805 805
NO STUFF NO STUFH NO STUFF
CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL
1C1210 |1 Cl211 |1 C1212 [+C1213 |[1Cl214 |1Cl215 ([+Cl216 |[+C1217 |+Cl218 [1Cl1219
—— 22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF —/— 22UF — 2UF — UF —/— 22UF
20% 20% -1 20% -1 20% -1 20% 20% -1 20% -1 20% -1 20% -1 20%
2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3 2 6.3 2 6.3V
CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R
805 805 805 805 805 —885— 805 805

PLACEMENT_NOTE (C1240- C1243):
Pl ace on secondary si de.

CRI TI CAL
NO STUFF
1

1240
— Z70UF- 4MDHM -

|+

JrC1241
—470UF ANOHM =

CRI TI CAL

CRI TI CAL

1

2 2.0V
POLY- TANT
D2T- SM

CRI TI CAL

1

J1C1242 J1C1243
== 470UF- AMOHM == 470UF- 4MOHM

2 2. DV
POLY- TANT
D2T- SM

2 2.0V
POLY- TANT
D2T- SM

NO STUFF | NO STUFF NO STUFF | NO STUFF
CRITICAL | CRITICAL| CRITICAL | CRITICAL| CRITICAL | CRITICAL | CRITICAL CRI Tl CAL
1 C1230 1 Cl 23 1 Cl 23 1C1233 [t C1234 1 C1235 1 C1236 1 C1237
L 250F L 25 L 35 L 2507 L 250F —L 250 —L 250 22UF
-1 20% -T— 20/n 20/n — 20% -1 20% -1 20 % — 20 % 20%
26.3V 263 263 26.3V 26.3V 263 263 26.3V
X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM
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
C1250 j_ Cl
10uF

623V % i
X5R 2 CERM

VCCP (CPU |/ 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
3302L6||afﬂ :—9 1UF _—9 1UF ::(2) UF _:(2) 1UF —— 9
poLy- 7aRY 2 2 CéRM 2 céRM 2 céRM 2 céRM 2 Cé\éM 2 éE\F{M
B27- SV 402

SYNC MASTER=T27 M.B

SYNC DATE=02/16/201

" CPU Decoupl i

n
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®

051- 8561
C. 0.0

NOTI CE OF PROPRI ETARY PROPERTY:

THE LNECRVATL ON CONTAI NED HEREIN 1S THE
ARY_PROPERTY OF APPLE COMPUTER ™ | NG

e PSEaEdR ACRERS T8 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 IN WHOLE OR PART

IV ALL RI GHTS RESERVED

2

H

12 OF 109
12 OF 76

|

1




69 14 10 (TR

1211108

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

=PP1V05_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> QBSEN_AQ =100 o= OBSEN_ 0 JTAG MCP_TDO am e
o 1By XDP_BPM L<4> COBSEN_A1 S i 0o g - CBSEN C1 JTAG MCP_TRST L oD
o 10 XDP_BPM L<3> COBSDATA_AQ G 88 10 e COBSDATA_ D TP_XDP_OBSDATA_CO
6 10 XDP_BPM L<2> COBSDATA_A1 - 11 12 am COBSDATA_C1 TP_XDP_OBSDATA C1
mmg — - 8 g " !
o 10 T XDP_BPM L<1> CBSDATA_A2 - 1595 0126 g CBSDATA_C2 TP_XDP_OBSDATA C2
60 10 XDP_BPM L<0> CBSDATA_AC - 17 18 COBSDATA_C3. TP_XDP_OBSDATA C3
™ = 19 82 20 -
TP_XDP_OBSEN_BO COBSEN_EQ 21 5 o} 22 CBSEN D0 JTAG MCP_TDI oo
TP_XDP_OBSEN_B1 COBSEN_E1 23 5 o4 CBSEN D1 JTAG MCP_TMS o
25 26
TP_XDP_OBSDATA_BO e | | ge 270 ol 28 o cesoaTa o TP_XDP_OBSDATA_DO
TP_XDP_OBSDATA_B1 CBSDATA_B1 - 29 00 30 - CBSDATA_D1 TP_XDP_OBSDATA_D1
31 32
XDP TP_XDP_OBSDATA B2 CBSDATA_E2 - 33 88 34 o COBSDATA_ D2 TP_XDP_OBSDATA D2
TP_XDP_OBSDATA B3 CRSDATA_E: Dl EE Dd EECHb CRSDATA DA TP_XDP_OBSDATA D3
R%%?Q Rl 7 D
CPU PWRGD 1 W\/Z XDP_PWRGD PVRGDY HOOKO - 39 00 40 - L TP K/ HOOKA ESB CLK | TP_P Van B XDP
5% XDP_OBS20 HOOK1 o240 o042 - L TP K#/ HOOKS ESB CLK I TP_N - o0
Mib 4 VCC_0BS_AB 43 5 o4 VCC_0BS_CD Rll3KO3
1 > PM LATRI GGER L HOOK2 50 46 - RESET#/ HOOK6 se XDP_CPURST_L 1 2 FSB RST_L 10 14 69
1 om JTAG MCP_TCK HOOK. >N o0128 o 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%w
72 38 10¢Ey—SVBUS_MCP_0_DATA spA =40 012 o= hiv'e) XDP_TDO am e e
72 38 19CETY SMBUS MCP_0_CLK sa - 53 5 o34 - TRSTn XDP_TRST L oo 20 00
Tkl NCx22 0 035 ol XDP_TDI oo 0 6
o9 10 (0T} XDP_TCK TaKo - 57 5 o538 - VG XDP_TMS oD ©
59 5 o 80 XDP_PRESENT#
XDP XDP
C13001: 1C1301
0. 1%%2—— :g ggi/{;lufz
402 T 402

51880774

Direction of XDP nodul e

Pl ease avoi d any obstructions
ON ODD- NUVBERED SI DE OF J1300

SYNC MASTER=( K84 M._B

SYNC DATE=(02/ 25/ 2009

TTTLE

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 | cpy_psTBRO* CPU_ Do |38 ESB D L<0> e
69 10 7@M¢ CPU_DSTBNO* CPU_DL* |JN36 ESB D L<1> o e
w0 FSB DINV L<0>  qug  L37dcPy DBIO cPU_D2+ [P36 FSB D L<2> e
69 10 7 FSB_DSTB_L_P<1> T31 N CPU_D3* |5-36 FSB_D_L<3> 10 s
D FSE DSTE L Nel> [T plygedlaio cruDies D FSB D L<d>  om .
o0 10 1&gy FSB DI NV_L<1> o—t P28 cpy DBl 1* CPU_D5* |35 FSB_D_L<5> 7 10 e
- CPU_D6* [,P37 FSB_D_L<6> 10 s
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_DsTBNR* cPU_D8* |86 ESB D L<8> e
wiocgy FSB DINV L<2> gy  N54cpy pai2r cPU_po [5L34 FSB D L<9> e
60 10 7, FSB_DSTB L_P<3> c36 " CPU_D10* (K37 FSB_D L<10> 710 60
w10 <oy FSB_DSTB L _N<3> w plyyedietd oPU D11+ ka6 FSB D L<11> e
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A =PEG D2R_N<0> - ABL | pEO_RXO_N PEO_TX0_N| A2 - =PEG R2D C N<0> oD ©
. =PEG D2R_P<1> - S | PE0_RX1_ P PEO_TX1_P| AB2 =PEG R2D C P<1> .
= A AB3 =
o m>—=PEG D2R N<1> - PEO_RX1_N PEO_TXL_N 4 =PEGR2D C N<l> ymyo If PEO[3:0] are not used,
» o> =PEG D2R P<2> S0 | pe0_Rxo_p PeoTx2 | A% 4 =PEG RRD G P<2> g, +VI O_PE_AVDDO and +VI O PE_DVDDO can be GND
=PEG D2R N<2> ACL1 | pE0_RX2_N PEO_Tx2_N|ACY =PE D N<2> N
s m>—=PEG D2R_P<3> > 157 | PEO_RX3_P PEO_TX3_PLACE =PEG R2D C P<3> oo ©
' > =PEG D2R N<3> - ABS | pEg RX3_ N PEO_TX3_ N A =PEG R2D _C N<3> N
n . — b _J
TP_PCl E PE4_D2RP - ABY | pEo Rx4_P ) PEO_Tx4_p| AB4 TP_PCI E PE4_R2D CP
TP_PCl E_PE4_D2RN -5 | peo Ra N IEILJ PEo_Tx4 N AB5 TP_PCl E_PE4_R2D _CN
7o I PCl E_FW D2R P - Y2 | pE0_RX5_P o PEO_TX5_P|_Y> PO E FWR2D C P 0
Y3 Ya
7o PO E FWD2R N - PEO_RX5_N ﬁ PEO_TX5 N " g PCOEFWRDCN  mmnon If PEO[4:5] and PE1[0:1] are not used,
ne PCIE AP D2R P - "B [PEL RXO_P PE17Tx07PW_‘MP—@QU +VI O_PE_AVDD1 and +VI O PE_DVDDl can be GN\D
o PClE AP_D2R N ABLO | pE1_RXO_N @) PE1_TX0_N|_Y6 PCl E_AP. D N -
no PCl E_ENET_D2R P Y10 | pE1_RX1_P o PE1_TX1_P| Y9 PCIE ENET_R2D C P o7
e PCl E_ENET_D2R N Y11 | pE1_RX1_N PELTXLNLYE g PCl E_ ENET_R2D C N o ©
s _PP3V3_SO0_MCP_PLL_HVDD
50 mA Vi1 |3 v pLL_wvop 1 (PP PEXRST
V13 | 4+3.3V_PLL_HVDD_2
s _PP1VO5_SO_MCP_PLL_PEXSATA
325 mMA 100 mA O | ivio PLL PE
80 MA S | ivi 0 PLL_XREF_XS 1
AFL2 | 1V O PLL_XREF_XS 2
AF13 | v O PLL_XREF_XS_3
120 mA ¢ A | +vio PLL_SATA 1
AR | 4vi 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

PLACE_NEAR=U1400. U2: 12. 7 nm
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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 spl ayPort
are necessary,

only pull-ups

R1710 100K 1 2

(DP++) .
if used for TMDS/HDM only then
are necessary.

I'f unused no pulls

RI/171100K1 2

DP_I G AUX_CHO_P
5% 17 T6W MF-TF 402 55 | G AUX CHO N

GPl O

=PP3V3_S0_MCP_GPI O ; 1519

5% 17'16W MF-LF 402

Pul | - Ups

R1780 10K 1 2 SATARDRVR A EN R
[ 781 10K 1 2 °% IMIBW M-TF 402 AyD | P_PERI PHERAL DET ,; s
[782 10K 1 2 o% I716W M-LF 402 \j KEY M C LOAD DET
5% I7T1T6W M- LF 4027
Current nunbers from

MCP89 AO1 Bring-Up Support docunent (MCP89_TDP_EDP_Bri ngup_Targets_Appl e. pdf, dated August 5, 2009).
= =

917

917

7

17

17 9

17 9

K6/ K69 EDP currents used.

71

oM T
Ul1400
MCP89M AO1
FBGA
.« PP3V3_S0_MCP_DAC (5 COF 11)
140 mA [ 829 | 3. 3v_resoac DOC_CLKo/ GPI 0 38| P20 o AUD | P_PERI PHERAL DET (s =
DDC_DATAO/ GPIO 30| 125 o  MKEY MC LOAD DET s
29
e e e e S Yy
- - RGB_DAC_GREEN_B31 TP_MCP_RGB_GREEN
@ RGB_DAC_BLUE| 231 g TP_MCP_RGB_BLUE
ReB DAC HsYNG D21 g TP MCP RGB HSYNC
ReB_DAC vsYNG B3 g TP MCP RGB VSYNC
@n-DP IG MO P<3> =225 | DPO_3_P/ TMDSO_TXC_P IFPA_TXC PL K22 g =MCP_| FPA_TXC P o
@mn-DP_1G MO _N<3> &— 28 | DPO_3_N TMDSO_TXC_N IFPATXC N L22 g  =MCP IFPATXC N s
@mn-DP_1G M0O_P<2> =28 | DPO_2_P/ TVDSO_TX0_P IFPA_TXDO_PL 22 g~ =MCP | FPA TXD P<O> s
@D LG MO N<2> @28 | DPO_2_N/ TMDSO_TXO_N IFPA_TXDO_ N B22 g~ =MCP | FPA TXD N<O>  rmy s
an-DP LG MO _P<1> 2> | DPO_1_P/ TMDSO_TX1_P 1FPATxDL P E22 g @ =MCP I FPA TXD P<1> =,
@n-DP 1 G MO N<1> — 25 | DPO_1_N/ TMDSO_TX1_N IFPATXDL N D22 g =MCP | FPA TXD N<1> s
a2 LG MO _P<0> @22 | DPO_O_P/ TWDSO_TX2_P 1FPA TxD2 Pl P22 g  =MCP | FPA TXD P<2> s
an-DP 1 G MO N<O> 25 | DPO_0_N TVDSO_TX2_N 1FPA X2 N 22 g  =MCP | FPA TXD N<2> s
IFPA_TXDS Pl 22 g ~ =MCP | FPA TXD P<3> s
@n-DP IG M1 P<3> =28 | DP1_3_P/ TMDSOB_TXC P IFPATXDB_N J22 g ~ =MCP | FPA TXD N<3> s
@n-DP IG M1 N<3> — 28 | DP1_3_N TMDSOB_TXC_N 1 o3
@ DP 1G M1 P<2> -0 oo ne e W IFPRDCPAES e SMELERE TG B oD ©
ap DP |G M1 Ne2> 228 | DP1_2 N TMDSO_TX3_N Z e e R — =D
@ DP_IG M1 P<il> o228 | DP1_1_P/ TVDSO_TX4_P & | FPB_TxD4_pP| 123 =MCP_| FPB_TXD_P<0> .
anDP LG M1 N<l1> 229 | DP1_1_N TMDSO_TX4_N | FPB_TXD4_N| K23 = | EPB_TXD_N<0> 0
@n-DP IG M1 P<0> &—28 | DP1_0_P/ TMDSO_TX5_P - | FPB_TXD5_p| 23 =MCP_| FPB_TXD P<1> 0
@n-DP IG M1 N<O> 28 | DP1_0_N TMDSO_TX5_N < | FPB_TXD5_N|_H23 =MCP_| FPB_TXD N<1> 0
_ | FPB_TxD6_pP| 23 = | FPB_TXD P<2> o
- DP | G HPDO 25 | HPLUG_DETO/ GPI O_20 LL | FPB_TXD6_N|_F23 =MCP_| FPB_TXD N<2> N
o DP_L G HPDL 228 | HPLUG DET1/ P O 21 | FPB_TXD7_P| P23 =MCP_| FPB_TXD P<3> N
< SATARDRVR_A_EN 225 | HPLUG DET2/ GPI O 22 IFPe_TXD7_NLE23 g~ =MCP IFPB TXD N<3> s
@ DP_1 G AUX CHO_P @=a 28 | DDC_cLK2/ DP_AUX_CHO_P DDC_CLK1/ GPI O_40[ J28 =MCP_| FPAB_DDC CLK .
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 1_P K25 | pbc_cLk3/ DP_AUX_CH1_P
DP_ I G AUX _CH1 N K26 | ppc_DATA3/ DP_AUX_CHL_N
( GMUX_I NT)
s nmim 7T ew oveads (S a
NoZ | 15 av oLl oo 2 LCD_BKL_ON Pl 0_59| B25 LCD 1 G BKLT EN o
it LCD_PANEL PWRIGPIO 58| ©2° g  LCDIGPWREN s
30 M N21 | 43 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 0 PLL_I FPAB_2
s PP1VO5_S0_MCP PLL_CORE
6o m 40 mA M5 | 1) O PLL_CORE_LEG
60 MA N25 | +vi O PLL_SPPLLO_1
L26 | .vi O PLL_SPPLLO_2
40 M ﬂhﬁi +VIO_PLL_V | FPAB_VPROBE| 120 MCP_| FPAB_VPROBE oo =
+
20 M o e 1 FPAB_RsET| K20 MCP_| FPAB_RSET o
205 _=PP3V3R1V8_SO0_MCP_| FP_VDD
180 mA A22 | vDD_I FPA
A23 | +vDD_| FPB
20 s _=PP1VO5_S0_MCP_DPO_VDD
A6 |
160 m B26 x: g:ggj TMDSO_vPRoBe| H28 MCP_TMDSO_VPROBE oo 2
€26 | +vi 0 DPO_3 TvDso_RseT| F31 MCP_TMDSO_RSET oo 2

71

Ckay to float all

RGB DAC Di sabl e:

RGB_DAC si gnal s.
DDC_CLKO/ DDC_DATAO pul | -ups still
Connect +3. 3V_RGBDAC pin to G\D.

required

(or use

as GPICs).

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

Interface Mde

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<0O>
=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_I 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

SYNC DATE=02/16/ 2010
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Current nunbers from MCP89 AO1l Bring-Up Support docunent (MCP89_TDP_EDP_Bri ngup_Targets_Appl e. pdf, dated August 5, 2009).
= =

=PP3V3_S5_ MCP GPI O ;s

USB_EXTA
USB_EXTB

oC L
C L o
USB EXTC OC L

USB_EXTD OC L

oc2# Also for EXTE
OC3# Al so for EXCARD

‘R1860
887

1%

1/ 16W

M- LF
2402

oM T
U1400
MCP89M AO1
FBGA
(6 OF 11) External A
733 SATA HDD R2D C P AH4 | SATA_AO_TX_P usso_N| €20 USB_EXTA N 3 72
no@m-SATAHDD RRD C N~~~ o A lsATA A0 TXN usso_p | B20 USB_EXTA P 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
namm-SATA HDD D2R P~~~ g A5 IsATA A0 RX P " usBL N| 20 g USB MNI N = ~—+or
- O T57
3 ussz_p | €19 USB_T57_P
o 9 use2_N| B9 USB T57_N s 72
7 SATA_ODD R2D C P AJ3 | SATA AL_TX_P m Y External C
71 33 @M SATA_A1_TX_N % o UsB3_P %@ 9 72
O uses_n|F20 B _EXTC N 972
7 a3 SATA_ODD D2R N A2 | SATA A1 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
< m o) usss_p | E19 USB_CAMERA P o 72
TP_SATA C R2D CP - A6 | SATA BO_TX P |—= N s uses_N | D19 USB_CAMERA N o 72
TP_SATA C R2D CN - A7 sataBo XN <L | D 8 = SD Car d/ Expr essCar d
) Y [ses_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 - A | SATA BO_RX_P > External D
> 2 Use7_p [ 317 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 - AL3 | SATA B1_TX_N o3 Usss_N|_HL9 USB_TPAD N w72
10178 =PP3V3_S0_MCP_GPI O = \ B1_TX_ NL gty D
' %§ © E External B 1R1851
" TP_SATA D D2RN - ALL | SATA B1_RX_N w@ © | pseo_P ar USB_EXTB_P 3 72 8. 2K
Rl?o%% TP_SATA D D2RP - AL2 | SATA B1 RX_P — ® g JSBQ?NW_“MEM 72 %Z'iﬁ\év
e v IR 402
g B = | upsio_p|EL7 USB IR P :
4022 3 D17 USB IR N
I UBB10_N 072
MXM_GOOD L M| saTa Lep/aPi 0 30 3 F S stoot h — R1850°) | R1852°
> upB11_N| GL7 USB BT N 30 72 5% 5%
 MCP_SATA_TERMP A1 | SATA_TERVP 8@ upsl1 P F7 qg USBBTP  Smww s e
— 2 2
'R1805 UsB_oco*/GPI0 25 [ A7 o
2. 49K USB_OC1*/ GPI 0. 26 | L17 o
1/i6w )ﬁca NC_1 USB_0C2*/ GPI 0 27_MePI 00 [ K17 o
24027 NOEL| NG 2 USB_Oc3*/ GPI 0 28 MPIO 1 [ K19 o
7
NC: NC_3
= 2 NC_4 USB_RBI AS_G\D | L19 » MCP_USB_RBI AS_GN\D
RaM | _VRer | 13 o, MCP RGM | _VREF ame
73 31 ENET_RXD<0> - 14 | RGM | _RXDO rRaM 1 _Txoo | G13 o TP _ENET_TXD<0> 0
7 = my—ENET_RXD<1> - O | Ravi i _RxOL rRav|_Txo1 | H13 o TP ENET_TXD<1> N
- ENET_RXD<2> D16 | RaV I _RxD2 RaM | _Txoz | F14__ o TP ENET_TXD<2> .
s s frmy— ENET_RXD<3> 1% | ROV 1 RS Ravi_Txos [ D14 g TP ENET TXD<3> . =
_— ENET_CLK125M RXCLK EL6 | ram | _RxcLK Z RaM | _TxcLk | &4 TP_ENET_CLK125M TXCLK ,
_ 3 s _ _
= =00 ZPP3V3_ENET_MP MG o T ENET_RX_CTRL ~ A% raw 1 et < Rov 1 TxcrL B4 o TP ENET TX CTRL
Rl489181 s ENET ENERGY DET g W4 fpaui_iNTRIGPIO3S ReM 1 _woc| F13 TP_ENET_MDC )
. K13 %
%lé"‘,@ . _PP3V3_ENET_MCP_PLL_NMAC RoMI MIOLKL qug ENET MIO ynw
- LF ML6
205, 20 M M6 |13 3v_pLL_MAc DUAL BUF 25nz | 12 TP MCP CLK25M BUEO R .
x MCP_M | _COVP_VDD D13 | rav | _covP_vDD
s MCP_M | _COVP_GND E13 | ravi I _cowp_aND RGM | _RESET* 0314 > TP_ENET_RESET L o
1
R14891% I nternal MAC Di sabl e:
%/{:1%;\7\'} Connect RGM | _RXD<0: 3> together to 10K pul | -down.
402, Connect RGM | _RXCLK to 10K pul | - down.
Connect RGM | _RXCTL to 10K pul | - down.
€L Connect RGM | _INTR to 10K pull-down (if not used as GPIO.

8

7

+3.3V_PLL_MAC DUAL nust

RGM

| _COMP_VDD/ _GND nust renmin connected as shown.

Connect RGM | _VREF to 10K pul | - down.
Connect RGM | _MDI O to 10K pul | - down.

Al |

other pins can be left TP or NC

K6/ K69 EDP currents used.

remai n connected to 3.3V RMGT rail .

SYNC MASTER=T27 M.B

SYNC DATE=02/16/ 2010

s

MCP SATA, USB & Et her net

d} Appl e I nc.
®

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

TG O e |
051-8561 | D
C. 0.0

18 OF 109
18 OF 76

6 5

4

2

1




=PP3V3_S0_MCP_GPI O 17 15 10
oM T
U1400 2Il?(;kgﬁl
MCP89M A01 ygﬁy
s =PP3V3RIV5_SO_NMCP_HDA (7'oe 1) 1902 R1950
70 mMA D6 | +vDD_HDA HDA_SDATA out| EL - 210 HDA SDOUT R LAAN2 HDA_SDOUT o o 72
70 mMA 5%
1/16W
RLOS1 bt D
72 4 [T HDA_SDI NO > E2 T%D§DATA’I NO HDA_BI TeLK_E4 - 210 HDA BIT CLK R 1 W\/2 HDA BI T _CLK o 7
£
1/16W
R1900* < Mas" R129252
49.3/“ = AUD | PHS SW TCH EN E3 HIIDAPD§DATA7I N1/ GPI O 2 % HDA_RESET* CDl - 210 HDA RST R L 1,\/\/\/2 HDA RST L oD
11860 Qutput linmited to +VDD_HDA. ( %
Va5, Confirmed OK for this signal. RL953 M S oo s oo - oo — oo - - - - |
o o 22 02 ! BUF_SI O CLK Frequency
2 MCP_HDA_PULLDN_COVP HDA_PULLDN_COVP HDA_SYNG - 230 HDA_SYNC R AAAA HDA_SYNC oo 7 ! = py !
o o | Frequency 1ppa SYNC !
MjbliF | — |
o sqayLPG AD<0> R1910 22 1,,p2 o IPCADRO> ey Kllircam (1P PCSER RIS gy LPC SERI RQ an s | 24 MHz 1 !
72 37 Sy LPC AD<1> RI9II 22 ; W&Wm%"‘i LPC_AD1 (I PU) %'%‘3 | |
v ngory LPC_AD<2> RIOIZ 22 2 5% - LPC_AD_R<2> L2 | pc a2 (1 PY) R12%60 | 14. 31818 MHz 0 -
7o scary LPC_AD<3> RIOI3 ™ 22 1 A2 55: ITISW W TF 407 ) pg_AD R<3> =3 |LPC ADE (1PY) %) LPC FRAVE* - g LPC FRAME R L 1/\/5\0//\/2 LPC FRAVE L rmym s o7 72 I |
o 4 g
TP_M.B RAM SI| ZE K2 || p */ GPl O_43 1 402 T T T TS AT . T ST o |
{ (1PD) LPC_RESET*|SKT g LPC RESET_L oy 0 =5 72 | Bl OS Boot Sel ect |
57 35 y—PM CLKRUN L L6 | Lpc_CLKRUN*/ GPI O 42 (I PU) LPC_cLko| L5 - LPC CLK33M SMC R o 2 72 | 1/ El LPC ERANVE# |
| = |
PP3V3 G3 RTC s SMC WAKE_SCI _L D11 | 51 0 PVE*/ GPI O 31 = M SC_VDDENO/ GPI 0_47| K10 MCP_CPU_VTT_EN L 10 ! LPC 0 !
e — 1 PM LATRI GGER L Gl [ ExT SM*/GPI O 32 T M SC_VDDENL/ GPIlO 48] B o M.B_RAM VENDOR 10 NOTE: MCP89 AO1 has | |
s AUD 12C INT L B3 | A20GATE/ GPI O 55 = MSC VDDEN2/ GPI O 17| 28 qug T57_PWR_EN a&D " etrom (~10K) | SPI 1 |
A 1 sOD—SMC RUNTIME SCI L g ™ IKBRORSTIN/GPIO 56| 2 C M SC VDDENS/GPIO 18| D8 o SMC_ADAPTER_EN am » e 9 | |
R1920 R1921 TS T M SC VORI P 0 19] B e LPCPLUS GPI O pul | - downs on NOTE: MCP89 does not support FWH, onl
49.°9K 49.9K = L= D 70 7 these pins. I : pp TR, onty C
1% 1% J10 VEM_VDD_SEL/ GPI O_46 - MCP_MEM VDD SEL_1V5 @pm s LPC ROVs. So Apple designs will
16w sw s om—PM PWRBTN L - PWRBTN® (| PU- S5) g I not use LPC for Boot ROM override. |
202, 402 2 PM_SYSRST_ DEBX L F10] RSTBTN® (1 PU- S5) FANCTLO/ GPI O 61| H7 - DD _PWR EN_L oo 19 33 - o _ - _ - _ 1
FANRPMD/ GPI O_60/ MaPI O_2| H - MEM EVENT_L Q) 2o 20 27 3
& o ENET_LOW PWR FmT - ST T T T T oo - - -
RTC RST L _ aie . FANCTL1/ GPI O_62 - o |
C RS - RTC_RST FANRPML/ GPI O_63/ MPI 0.3 o SDCARD_RESET am = | SPI Frequency Sel ect |
3s PM RSMRST L - L | PYRGD SB (1PD)  SLP_S3*[x&A - PM SLP_S3_ L 7 35 62 66 ! |
- o> MCP_PS_PVIRGD % | ke (/PO SLP RNGT*EKQ - PM SLP RVMGT L @@52 | Fr equency] SPI _DOJ] SPI _ CLK |
- —RVGT o ——
NOTE: MCP89 AO1 has strong (~10K) (IPD) SLP_S576 - EM SLE SA L oD 7 10 35 56 e : 25.0 MHz 0 0 I
pul | -downs on these pins. ~ 2 MCP_WAKE_REQ L | 15 MoP_wAKE_REQ* MP_VIDO/GPI 0 13| K8 g MCP_VI D<0> o 0 5 |
PM BATLOW L A7 - MoP_VIDL GPI O 14 K4 g MCP_VI D<1> oD = ! 31.2 MHz 0 1 |
HDA Qut put Caps o> PMBALONL | N O v aeE— Vep VDo @ | |
o 2 qgm—MCP_MVEM VDD_EN e |MP MEWDD ENGPIO 44 () MPVIDS/GPIO 16 K6 g MCP_VI D<3> o 0 5 | 42. 7 Mz 1 0 |
For EM Reduction on HDA interface |:| 2 qm—MCP_MEM V EN o0 [ VEWTT_EN GPI O 45 s sPl_csor/cPlo 10l E11 g SPI _CSO_R L oD 7 72 : 62.5 MHz 1 1 1
D7 .
HDA_SDOUT_ R . SM | NTRUDER L > 126 1 NTRUDER: PGP0 L, —p YN o~ , '
HDA BIT CLK R .1 o e S ME R pn | NOTE: 42 & 62 Mz use FAST_READ cormand.:
HDA RST RL .o w1 @mSMC LG THROTTLE L - & |mrupaeios s ol o MOP_SPKR i__ _ _Straps not_provided on this page.
HDA_SYNC R 1o 72 w o157 _RESET ~ S lmrumouaior SPKR/ GPI O_1 - .-
2 10 @ GEXVCORE_PWR_EN o— 20 | MePU_PI R/ GPI O 23 THERM DI CDE_P|_ S8 - MCP_THMDI ODE_P. oo = N
Cllgogl):’(lg N Cl?o‘r;’:% 1 a7 37 10 7¢Ery—SPI ROM USE_MLB o= 11 | MoPU_PI GBI GPI O 24 THERM DI CDE N2 g MCP_THVDI ODE N oo 1R(;_K970
_— % MCP_SPKR:
5% 8P T cio SVB CLKOL M SMBUS MCP_0_CLK oo 1w $ew >0
cem?l_ cer 2 1 I TAG MCP_TDI - JTAG TDI (1P SVB DATAO| B4 oe SMBUS_MCP_0_DATA a7 %27 0 = USER node (Nornal boot node)
702 702 1 JTAG MCP_TDO & 10 | 3TAG TDO g <D 2
-G - SMB_CLK1/ MSVB_CLK| A - SMBUS MCP_1_CLK 38 72 1 = SAFE node (For ROVSI P recovery)
« >—ITAG ME. TMVE - ATV (1PY) SVB_DATAL/ MSVB_DATA B5 g gy SMBUS MCP_1_DATA i
1 C1951 1 C1953 o JTAG MOP TRST L | g FE10457AG TRST* (1PD) — i = - AP_PUR EN CED *° 72 = Connects to SMC for automatic recovery. B
g_ﬂgpp g_ﬂ/gpp N JTAG NCP_TCK e ALO ITAG TCK SMB_ALERT*/ GPI O_64 - oDy 1 %0 62
2 2 2 & = e BUE_Siockerioss H ARB_DETECT_L w0
403 403 w MCP_CLK25M XTALI N - AL
o NP oM X TAT O Py Py SUs ALK P10 34 T g PM CLK32K SUSCLK R grm = -
bl TEST_MoDE_EN_D4 - MCP_TEST MODE_EN
R 2 —RIC _CLK32K XTALI N > 228 | xTALIN_RTC PKG TEST| L10 o
GPI O Pul | - Ups/ Downs BRI 2 e RS 0 e
1 1 1
—PPAVS S5 MCP GPILO , R1930"| ['R1931 mioo?  L20e  [R97s
=PP3V3_S3_MCP_GPI O , e 5% /ew /6w
=PP3V3_S0_MPIGPI O 5 17 15 15 VLR Ve OF 02" 02"
402, 2402
R1980 10K LAAA, 2 SDCARD_RESET 10 |
RI981 10K LAAN2 o% I7T6W M-LF 402 T57 RESET 1 1
R1999 100K]: o O% I718W M-TF 402 GexVCORE PWR EN 10 22 = =
RT1986 100K[1 2 > ITIBW M-TF 302 op) pov USE_MLB 719 37 a7 s of H
- MR T Pl at f or m Speci fi ¢ Connecti ons
R1983 10K LAAA 2 MCP_CPU VIT EN L 4
RI984 10K[1 \\)\72 3% TTISWW-TIF 302 v g RAM VENDOR 1 R1965
R1985 100K 1 N2 5% - T57_PVWR_EN o e 25 10 [y LPC RESET L1 z% 2 LPC PWRDWN L gy =
R1987 100K[1 2 > TTIBW M-LF 402 ) pcpl US GPI O 719 3 5%
/\/\/\/ 5% I7T6W M- LF 402 1/ 16W
R1988 10K LAAA 2 oDD PWR EN L 16 33 Vo5~
R1989 10K LAANZ >% ITI6W M-LF 402 nNEM EVENT L 10 26 27 3 62 36 35 19 7 PM SLP S4 L — PM SLP S5 L gy s
RTO00 10K LAAALZ 5% I7I6W MF-LF 402 ENET LOW PYR . [MDAREBASESTRUE =
RTI991 10K 5 5% 1716W MF-LF 402 . . .
N1 row e Te—aor— e LG THROTTLE Lo s NOTE: MOP SLP_S5# signal has the SYNC. MASTERC T2, M5 e A
R1992 100kK|1 5 NCP VI D<O> behavior of Intel’s SLP_S4# signal . ——
| 19 59
R1993 100K| 1%2 >% MW M-TF 402 \vep V| D<1> 1050 MCP HDA, LPC & M SC
R1994 100K| LAAN2 o% I7I6W M-TF 402 \pp v| D<2> 19 59 T T
RIOY5 100K[1 \yn72 o TISWIEEF 407 Nep Vi D<3> 10 59 051- 8561
5% 17 16W M- LF 402 App| e I nc.
R1996 10K|1 2 AP_PWR_EN 1950 62 8 T
5% 1716W MF-LF 402 C O O
R1997 100K 1 A ap 2 ARB_DETECT_L 10 NOTI CE OF PROPRI ETARY PROPERTY:
R1998 20K 1,p 2 SPI_M SO 710 37 72 PREPRIETANG | PROPERIY OF - APPLE COMPOTER | NC.
5% 1716W M—LF 402 THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 19 OF 109
= Il NOT TO REPRODUCE OR COPY I T
. . 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
Current nunbers from MCP89 AO1 Bring-Up Support document (MCP89_TDP_EDP_Bri ngup_Targets_Appl e. pdf, dated August 5, 2009). K6/ K69 EDP currents used. IV ALL Ri GHTS RESERVED 19 OF 76
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Current nunbers from MCP89 AO1l Bring-Up Support docunent (MCP89_TDP_EDP_Bri ngup_Targets_Appl e. pdf, dated August 5, 2009).
= =

" SW

=PP1V05_SW MCP_FSB

2000 mA

=PP1V05_S0_MCP_FSB

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 |4vrT_cru 2 +VDD_MEM 2| ALY
082 | \\TT_cPu 3 +VDD_MEM 3| AF18
L29 [4+vTT_cPu_a +VDD_MEM 4| AF21
Y26 | vTT_cPU_S +VDD_MEM 5| AML
V26 | 4vTT cPU 6 +VDD_MEM 6| AME
P27 | +vTT_cPu 7 +VDD_MEM 7| AK8
T27 | +/TT_cPU 8 +VDD_MEM s| ACGL3
J29 | T cPU 9 +VDD_MEM 9| AF16
N27_ | 4+vTT_cPu_10 +VDD_MEM 10| AF22
P26 | 1T cPU 11 +VDD_MEM 11| AG20
F32 | 1T _cPu 12 +VDD_MEM 12| AMB
A32 | \yTT_cPu_13 +VDD_MEM 13| AGL9
H29 | 1T cPu 14 =  +vDD MEM 14| AF23
W26 | +vTT cPU 15 (x *VOD_MEM15 A9
W27 | T _cPU_16 +VDD_MEM 16| AFL9
SB1 | +vTT cPU_17 +VDD_MEM 17| AGL7
32 | +vTT_cPU_18 +VDD_MEM 18| AL6
E32 | vrT_cPu19 (L +vDD MEM 19| AGLE
M8 | .\ TT_cPu_20 +VDD_NEM 20| AHL2
H30 | +vTT_cPu 21 +VDD_MEM 21| AM2
W26 | 1T cPU 22 +VDD_MEM 22| AF15
T26 | +vTT_cPU_23 +VDD_MEM 23| AMB
H31 | \vTT cPU 24 +VDD_MEM 24 ALS
B32 | ,uTT_crPu 25 +VDD_MEM 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 | VT cPUz_1 +VDD_MEM 30| AV10
VB8 | \VTT_cPuz_2 +VDD_MEM 31| AF20
Y27 | +vTT_cPu2_3
Y28 | \vTT_cPuz_a

controll ed by MCP89 GPI Gs.

oM T oM T oM T
U1400 Ul1400 U1400
MCP89M AO1 MCP89M AO1 MCP89M AO1
.8 _=PPVCORE_S0_MCP (9 %3:6(}1) =PPVCORE SW MCP_GFX 22 24 (10 OF 11) (11F?>FGA11)
8450 mA (0. 85v) 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 | a\D 136 GND_201| MBS
4300 mA AB20 | ,vpp_cOREA 3 +vDD_ooRes_3|_P4 ANPL | \p 3 e _7o| DIR A% |awp 137 oo 202[ A2
R13 | +vDD COREA 4 +VDD_COREB_4| N12 AUB7 | aND 4 onp_71| E12 AD3S | oND_138 GND_203| AK2
R7 | +vDD_COREA_5 +vDD_CoREB_5| M AR7 | ap 5 enp_72| GL2 A18 | o 130 D 204 AU
T6 | +vDD_COREA_6 +vDD_coREB_6|_NL4 D18 | e\p 6 anp_73| A2 AL18 | e\p 140 @aND_20s| P37
T13 | +vDD_COREA 7 +vDD_coreB_7| V20 Bl | anp_7 aND_74[ AL12 APA | oD 141 a\D_206| S
Ri1 | +vDD COREA 8 +vDD_coreB_g| N0 ADS | aND 8 a\p_75[ AVMB AAS | D 142 aD_207| 937
ABL7 | ,vDD_COREA_9 +vDD_coreB_o| P3 P2 ] aw o anp_76| ADB7 8 | anp_143 aND_208| Y35
R10 | +vDD_COREA 10 +vDD_CorEB_10| P1 ATL | eNp_10 aND_77| AG32 B9 | oD 144 a\D_209| &7
AB18 | ,yDD COREA 11 +vDD_COoREB_11) N1 ANBO | onp 11 ap_7s| H12 AB | o\p 145 G\D_210| AA35
T1 | +vDD_COREA 12 +VDD_COREB_12| N6 Cl | anp_12 aND_79| AR3S A4 | e\ 146 e 211[ AYL8
T2 | +vDD_COREA_13 +VDD_COREB_13| P8 AT3 | aND 13 anp_sol H® H24 | a\p_147 GND_212| ARE
AB21 | ,yDD COREA 14 +VDD_COREB_14| 2 AR4 | D 14 ap_s1| 830 | ovp 148 aD 213 AV36
R4 | +vDD_COREA_15 +VDD_COoREB_15| N9 AMB3 | a\D 15 ap_s2| V10 AR2L | D149 G\D_214| B33
AB19 | ,\pb_COREA_16 +VDD_COREB_16| N8 AR7 | enp 16 e 83| VB $4 | ao_150  awp_215[ AJ27
P13 | +vDD COREA 17 +vDD_coreB_17| MLO AI24 | o\p 17 GND_g4| AL30 AUBO | \p 151 e 216 D
R | 1vDD_COREA_18 +vDD_coReB_18] N3 AH18 | a\p 18 a\D 85| &7 A5 | o152 e _217[ ASS
T8 | +vDD_COREA_19 +vDD_cores_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 aDp_go| AJ12 M9 | onp_156 G\ _221| AP9
T7 | +vDD_COREA 23 +VDD_COREB_23| M AJ21 | oND 23 GND_90| 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 (v *+op_coReEB 27 N16 18 | 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 | \p 162 G\D_227| ARL8
NOTE: VDD _COREx_SENSE si gnal s shoul d NOT Y22 | +vDD_COREA_29 +VDD_COREB_29| o B2 | anp_20 A oD 9% ARpT 34 | 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_COoREB_33| Y17 A4 | enp 33 G\D_100| AA31 B27 | aNp_167 a\D_232| AL9
as cl ose to COREB FET as possible. +VDD_COREB_34| V18 ADLO | eND 34 G\D_101| AV Y28 | onp_168 anD_233| ABRS
P N ENSEP 110 | 4yop sEnsE +VDD_COREB_35 mg F|\3/g G\D_35 G\D_102 ﬁ;‘;“ ;3 G\D_169 G\D_234 ("’;g
TP MOP VDDGOREA SENSEN R P EORCCEAE pp +VDD_COREB._ 36| 1 L2 a0 36 aND_103L K2 7 @ 170 aNp_235 533
- = +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 ao_105| E30 135 |awo 172 anp_237[ R29
200 mA (DVDDO & DVDD1) AF7 | .1 o PE_DVDDO_1 +VDD_COREB_39| Y17 A2 | anp_39 ap_106[ AK7 AK34 | aNp_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 Q\D_41 G\D_108 G\D_175 G\D_240
Y 1 ReLLs P VLB ToP Rk t—ero +VI O_PE_DVDDO_4 +VDD_COREB_42| P8 AR | p 42 G\D_109| AVL2 APB3 | onp 176 @D 241 Y21
s =PP1VO5_SO_MCP PE DVDDl H8 | anp 43 G\D_110| AP6 J34 | oD 177 a\D _242| V31
200 mA (DVDDO & DVDD1) AES | 1v1 0 PE_DVDDL_1 VDD COREB. SENSE]_UL0 TP MCP VDDCOREB SENSEP A1 | \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 GND_112| A36 P4 ] e 179 a\D_244] Vel
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 mA 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 ﬁg 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, G\D_50 G\D_117 G\D_184 G\D_249
Y10 ORelLUs"n VB-PR TErheichl $—pr +VI O_PE_AVDDO_4 +VI O_SATA_AVDD_4| AE4 A®B4 | op 51 a\p_118| AH15 21 | anp_185 GND_250| AA28
ADL3 | 1\ 0 PE_AVDDO_5 +VI O_SATA_AVDD_5| AES AK37 | aND 52 aD_119| B21 A8 | o\p_186 @D _251| AA29
AB13 | 1\vi 0_PE_AVDDO_6 =PP1V05_S0_MCP_SATA DVDD ; H24 | 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 | onp_s54 a\D_121| AT38 815 | oD 188 aND_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], PEL1[1:0]) Y13 | +vi 0 PE_AVDDL_2 +VI O_SATA_DvDD_3| AF3 A | anp_s6 ap_123[ ARL AJ15 | enp 190 G\D_255| A
AALS | 41\I O_PE_AVDDL_3 +VI O_SATA_DvDD_4| AF4 ANS | GND_57 GND_124| AD4 L18 | anp_191 G\D_256| W9
W2 | 1vi o PE_AVDDL 4 +VI O_SATA_DVDD_5| AFS M | oo ss a\D_125| A37 [A3 | o192 ap_257| V0
W3 | +vi 0 PE_AVDDL_5 +VI O_SATA_DVDD_6| AF6 AD32 | oND 59 aND_126| AP18 GIS | ap_193 G\D_258| AA26
_ +V1 O_SATA_DvDD_7| AF9 Ao | g 60 o _127] AN A7 | \p 194 enD_250| ABRY
238 _PP3V3—SO—’VC'D—|_NUD AF10 D15 B24 AV37 AAL17
30 M %11 | s 5y oo 1 #V1Q_SATA_DVD 8| AE10 e GN\D_61 ano_128, 529 % GND_195 e 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
25 =PP3V3_S0_MCP +VI O_SATA DVDD_12| AEL3 ARL2 | oND 65 G\D_132| AD34 H27 | anp_199 aND_264] W21
250 mMA LN Y 3v_1 =PPOV9_ENET_MCP_RMGT e ANB5 | oD 66 GND_133| AK4
U2 |43 3v 2 +vm7m7m71£ 140 mA ANS7_| anp 67 anp_134| R37 = =
FS | 4+3.3v 3 +VDD_DUAL_RMGT_2| L13
E29 | 13.3v 4 =PP3V3_ENET_MCP_ RMGT 891623 = =
E5 [4+3.3v. 5 +3. 3V_DUAL_RwvGT_1| AL3 300 mMA
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 nA 240 mA
) +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_DUAL_2| E8
5 mA (S0)

K6/ K69 EDP currents used.

SYNC MASTER=T27 M.B

SYNC DATE=02/16/ 2010
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d} Appl e I nc.
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C2300 hel ps reduce input rail
droop during Q300 turn-on.

o =PP1V5R1V35_S0_MCPDDREET PHACE NEAREQRS00.9:2 mm

R T CAL Q300
2300 J—— Par t STMESA854N
28%—— 9
P STMFS485NST1G | Type N- Channel
1206-1
l_D@DF%OO Rds(on) 10 mOhm @. 2V
= b o Loading | 4.3 A (EDP)
2o _=PP5V_S3_MCPDDRFET 13 NG NC
4
§ KELVIN 6 MCPDDRFET _KELVI N oo o
o 1 C2305 @
K -0 1UF K
U305 | T &% FEPE
SLGAPO31 o || " voeooreET sense
o 1 [y MCP_MEM VDD_EN 2 |ey  TORN gs oD
cRITIcAL (“C'G NEIMGATE - Voo PPLV5R1V35_ SW MCP
MCPMEM CNFG 3 |owre s|_6 m@ﬁgﬁ Lot 3
AERSE= (OR 1.35V)
'R2305 o pone 2 TP MCPVEM DONE — =PP1V5RIV35 SWMP_NEM .z z
560K oo 57@" - 4250 mA
1/16W .
NV Requi rements:
2402 - Mn Ranp-Up Time: 20 uS (10%to 90%
<R1> - Max Ranp-Up Tine: 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

DI MM CKE d anps

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.
215 =PP5V_S3_MCPDDRFET Q2355 Cl anps al so discharge VIT rail via termination resistor on each CKE signal
NTUDS170NZXXG | @355/ Q2356 chosen for | ow out put capacitance.
R2350*
1%§ 3 MEM A CKE<0> g 5 2 0
e
402,

1%

MEMVTT_EN L (<]

SNIRIRY  o)s | e

SOD- VESM HF

;n

6 NEM A CKE<1> CBD 15 26 0

ol T3 7o

1%

N

G

2 S
»» > MCP_VEM VIT_EN . \l@ﬁ

NO STUBS on CKE si gnal s!

CRI TI CAL

Q2356

NTUD3170NZXXG
SOT- 963

3 NMEM B CKE<O> CBD 15 27 0

20)
1%

q

6 NEM B CKE<1> CBD 15 27 0

1%

f

on DI MM
SYNC MASTER=K6 M_B SYNC DATE=02/16/ 2010
T - -
MCP89 Menory Rail Gati ng
BTG NOVEET sz |
d} Appl e | nc. | 051-8561 | D
! ON
S 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
| TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 23 OF 109
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« _=PPVCORE S0_MCPGFXFET

. _=PP5V_S0_MCPFSBFET

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

XVi2400

1
2

o
o
3

1 542 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—\

Part Si 4838BDY
R :()((\)'AL Type N- Channel
g483BBDY Rds(on) 3.2 nOhm @. 5V
so8 Loadi ng | 15.35 A (EDP)

PIU}

P\/

- 1 C2405
v -4 98.%1UF
Uu2405 2 L0V
SLGEAP033 T%E*M
10 XV E P EN EN TOFN oS
dq.7 MCPGEX_GATE
CRI Tl CAL ;
MCPGEX_CNFG oG sl 6 (G driven to VCO
Jicz406 DONE|_8 TP_NMCPGEX_DONE
820PF oo BRY
lga/ﬂ < [}
2 50V
o5
1 <C1>
Approx. Ranp Time (EN to 1V, uS): 43.9 + 0.6943 * Cl(pF)

M RS B
rokane =iV

— =PPVCORE SW MCP_GFX 4 2

NV Requi renents:

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

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

NOTE:

Gated Rail Savings: 860mwW

nVi di a recommends | nfi neon BSCO20NO3MS f or Q400.

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

AS I

MCP89 GFX Core Rail Gating
DTG NOVEEr, T
CB Appl e | nc. 051-8561 | D
o C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY_OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG PR —
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 24 OF 109
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L2560 MCP 1. 05V PCl e Anal og Power
MCP Non- GFX Core Pover . =PP1V05_SO_MCP_AVDD UF 30- OHM 5A PP1V0O5_SO_MCP_PE_AVDD
20 s =PPVCORE S0_MCP 800 nmA 1 L2 o . . NECK W DTH=0: 2 500 mA
8450 nmA (0. 85V) 0603 AGEST 05V
C2560 1 1C2561 |1 C2562 |[:C2563 |1 C2564 |1 C2565 | (C2566
C2500 1 1C2501 |1 C2502 |[:C2503 [1C2504 ([:C2505 |[1C2506 |[:*C2507 |+C2508 1008 4, JUF ——1UF —1uF 0, dUF  — 0. 1UF 9., 1UF
ToUF — -2 7UF~ L 1UF L0 220F 0 1UF L0 1UF L0 1UF L0 1UF 0. TUF 623V Y 18V 80 8% 8% 28V
20% —— —— 20% — 10% —— 20% — 20% — 20% — 20% — 20% 209% XER 2 2 XxsR 2 x5R 2 x5R 2 CERM 2 CERM 2 CERm
6. SV av 18V 6.3V 18V 18V 18V 18V 18V 603-1 402 402-1 402-1 402 402
X5R 2 2 X5R 2 ¥5R 2 X5R 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM
603-1 402 402-1 402 402 402 402 402 402 J_ .
= L2567 MCP 1. 05V SATA Anal og Power
MCP Menory  Pover M 5 PP1VO5_SO_MCP SATA AVDD ., D
2 20 15 _=PP1V5RIV35_SW MCP_MEM N TES: 3 300 mA
4300 mA (1.5V) NEERT V65D
1 C2569
C25101: 1C2511 [+ C2512 [+ C2513 [1C2514 ([:C2515 |1C2516 |[1C2517 |1C2518 |*C2519 — 0. 1UF
470F - L g1urT Lo 1uFr- ¢ 1Ur L0 1ur g 1Ur L0 1UF L0 1UF L0 1UF 0. 1UF 28v
2% = —T~ 8% - 2% 1= 9% - 9% -1 9% - 9% T 8% - 39% 20% CERM
4V 10V 10V 10V 10V 10V 10V 10V 10V 10V 402
X5R 2 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM —IZCERM
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_SO_MCP PLL_UF PP1VO5 SO MCP PLL_ESBMVEM
208 =PP1V0O5_SW MCP_FSB 20 145 _=PP1VO5_S0_MCP_FSB 555 mMA Ng(:}_c\/\éETH: '3 70 mMA
2000 mA 200 mA AGEEL. SV e
C25701 1C2571 [+ C2572 [+ C2573
C25201 1C2521 |1 C2522 [+ C2523 C2524 1 12525 4. 78 — — §,UF — 0 luF — 0 1UF
ToUF L L Z70F~ L 10F TUF 4708 TUF v, R2570 |2 iy 2 LoV 2 v
2T T, i T, 18V v 2% v PLACE_NEAR=R2570. 1: 50 ni | 35 o5 o5 o5
X5R 2 2 XsR 2 Xx5R —IZXSR X5R 2 2 Xx5R 10- 332
603-1 402 402-1 402-1 402 402-1 D MIP PLL FSB
ey . 1/‘:’%’w L
1 L CE'2T5'7CA5'- 0402 MCP 1.05V PCl e/ SATA PLL Power
MCP 0.9V AUX Cor e Power MCP 0. 9V MAC/ SMJ Power P20- OHM 2. 2A PP1VO5 SO MCP_PLL PEXSATA ..
208 =PPOV9_S5_MCP_VDD_AUXC 20 s _=PPOVY_ENET_MCP_RMGT 1 12 4 N@%ETH: ) 325 mA
150 mA ) 140 mA 0603 AGEEL. SV
C25751 1C2576 |1 C2577 |1 C2578 |1 C2579
1C2526 |1 C2527 C2528 1 1 C2529 477Uk L0 1UF -0 1uF -0 TUF -0 1UF C
—L 0 TuF 0. TuF 4.7uF 0. 1uF 2% T, i8¢ T, 8¢ T, ¢ T, 8%
- 29% 269% 20% 269% X5R 2 2 CERM 2 CERM 2 CeRM 2 CeR
2 éE\IéM 2 éE\IéM Xg\F/l 2 2 éE\IéM 402 402 402 402 402
402 402 402 402
o = o = TRE0 MCP 1.05V Core/ M sc PLL Power
MCP 1.05V PCIE Digital Power MCP 1.05V SATA Digital Power 220- OHM 2. 2A PP1VO5 SO MCP PLL_CORE 1
» _=PP1V05_S0_MCP_PE_DVDD 2o =PP1V05_S0_MCP_SATA_DVDD Y Y Y L2, NEGK_W DIFEO. 2 160 mA
200 mA 100 mMA 0603 AGE=T. DSV
C2580 1 1C2581 |1 C2582 |1 C2583 |1 C2584
C25301 1C2531 [+ C2532 [+ C2533 [1C2534 |[:C2535 C2536 * 1 C2537 4. 708 — §,UF — 0 luF — 0. 1UF  —0 1UF
2.20F L L TUF L 2 2UF L2 20F L0 1uF -0 1uF 4.7 0. 1TuF v S 1Y S 8V 5 10V S 18V
20% —1— —T1— 10% -1 20% -1 20% -1 20% 20% 20% 20% X5R CERM CERM CERM CER
6. SV 18V 6.3V 6.3V 18V 10V 4V 18V 402 402 402 402 402
CERM 2 2 ¥5R 2 CERM 2 CERM 2 CERM 2 CERM X5R 2 2 CERM rem—
402- LF 402-1 402- LF 402- LF 402 402 402 402
= = 2 o_=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 _=PP1V0O5_S0_MCP_MPCLK DLL 105 _=PP3V3R1V5_S0_MCP_HDA 205 _=PP3V3_S0_MCP_HVDD — HTOL_SENSE: YES
550 mA 70 m 30 m 2 R2597
C2540 AR, HTOL_SENSE: YES
4. 708 — C2548 1 1 C2549 C2541 1 C2542 1% NIZD8152P
W 4. 7UF 0. 1uF 4. 7UF 0. 1uF ey Q592
X5 2% 2% 2% 2% 402
& 2 2 T & 2 2 T BRDG 3 CRI THEAL SENSE: YES B
= CRI T CAL
MCPHVDD: P3V3 25 s =PP3V3_S0| OPA330 | I "TT CAL UP 294" PLACEMENT_NOTEs:
, =PP3V3_SO_MCP_PLL_UF R2593 HTOL SENSE; YES | ML SENSE, YES OPA330 Pl ace cl ose to SMC
MCP 3.3V I/ O Power = = 260 mMA P 2 596 _R2590- sC70-5 FoéESSI%ngESC
205 =PP3V3_S0_MCP HVDD:| P2V5 e 1 845K g :
250 mA N@W%gs\éﬁ 1 (2593 iy _L_lzv\/\,z SMC P FOLL 1w 32?3
1UF 1/ 16W 4 1A ls MC NB M SC | SENSE, 5
10K T0% CRI Tl CAL = 1% 3 :
C2543 1 1C2544 [+ C2545 (1 C2546 (1 C2547 13% 2 10 OM T _TABLE | [Re594 NCPHVDD: P2V5 L LR NSE: YES
a7 L L oour T Lgaur Lgaur L oiuF dop =5 U7 1ok - HTOL SENSE: YES 4 s gENSE
9%~ T~ 8% - 2% 1= 9% 29% 402, 592 50 1 C2592 1
&3 2 2 & 2 & 2 &m 2 & = M C5365- 2. 5V paew s —— 1UF Cc2594 200 2UF
503 762 762 762 762 1 SC70 w2, T I 0. 1UF 1 %
——VIN vauT| 2 w2 20% = 2 58
402 o CRI_TI CAL N
1 MCP PLL LDO EN =N o NC|4LDO ADJ 1 402 L2590 SMC N FOLLOW GND_SMC_AVSS 4 56 30 40
MOP 3.3V AUX/ USB Power 2 LDO A = FERR- 240- OH 200MA MOP 3.3V PLL Power e
o o1 2 PP3V3 SO MCP_PLL_HVDD .
o =PP3V3_S5_MCP MCP 2. 0V- 3.3V RTC Power 2 poa MIN-LLNE WDTHED. 4 W 0402 K DTEES 3 M50 mA
240 MA = wasw 3 SMC VelrhaEss By o2 W 1 1 NEESSYLD
20100 - _PP3V3_G3 RIC - w2, HTOL SENSE: YES C2590 Cc259 k
C2550: |1 C2551 2 un (S8 —SENRgsY YT T G
4. 7uF 0. TuF 5 mA (S0) C2552 * = 1ok Cern &
29% 209 4, 7UF 1/ 16W 603 402
& 2 2 Cetm 2% CRI_TI CAL Mok
503 565 & 2 L2595 1 MCP 3.3V DP & USB PLL Power 1
220- OHM 2. 2A - PP3V3 SO MCP PLL_DP_USB -
1L = odos 2 NECK W DTH= 2 210 mA
MCP 3.3V MAC/ SMJ Power
CRI Tl CAL C2595 1 1C2596 |1 C2597
A 20100 =PP3V3_ENET_MCP_RVGT MCP 3.3V MAC PLL Power L2555 470k = -0 1UF~ -0 TuF A
300 A , _=PP3V3_ENET_MCP_PLL_ MAC FERR-240- OHWV+ 200MVA PP3V3_ENET_MCP_PLL _MAC ., 230 2 T, 0% T, 0% SYNC MASTER=( 127 M.B SYNC DATE=(11/16/ 2009
20 A 1 LYY Y Lz - - 20 A PLACE_NEAR=R2595. 1: 50 ni | S55%' R2595 M &5 I\g= 3 St d d De |
C25531: |+ C2554 0402 AGE=3.5Y G\ND MCP PLL DP USB 122 andar coupl 1 ng
e grTuP C2555: | C2556 Rk WBTHEE: S "051- 8561
S 2 2 88, 4. Z%F‘“ —— 0, 1UF o E Appl e Inc.
it .3V 1oV v N
CERM 2 2 CeR ° C. 0.0
603 402 3 .
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON o PP ETARY PROPETTY
= 35352987 1 | . TPS71725, LDO REG 2. 5V, 150MA, SC70 u2592 CRI TI CAL LDO: FI XED THE | NEGRVATI ON_CONTAI NED HEREI N | S THE
= e POBLOSOR AGRERS TO THE FaLLom G~ ' N
- 35382979 1 I C, LDO, TPS717, ADJ, 150MA, 3% SC70, HFLF u2592 CRI TI CAL LDO: ADJ | TO M NTAI N THI S DOCUMENT | N CONFI DENCE 25 OF 109
DO NOT' SYNC FROM T27. DECCUPLI NG CAP VALUES CHANGED. 11650004 1 FES, 0402, 0, 5% 1/ 16W R2596 CRI TI CAL | HTOL_SENSE: NO |1 NOT TO REPRODUCE CR OOPY T oamr
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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 — 1 —— 1UF ——0.22UF ——-0.22UF ——0. 1UF —4— 0. 1UF —— 0. 1UF —— 0. 1UF —/— 0. 1UF —/— 0. 1UF 0. 1UF — PP3V3 SO MCP DAC .
20% —1— —T1— 20% —T— 10% -1 10% —T— 20% —T— 20% - 20% —T— 20% —T— 20% —T 20% T 20% -1 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 —IZ 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
£ %ié\f’ 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 mA (1.8V LVDS) 60 mA
C26201| [1C2621 C26301 [1C2631
4. 7TuF % 1uF 4. 7Tuk % 1uF
20% 95 20% 95
85: - > %% 25 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; e ggo/luF
%ggz 2 Qo

n 1 _MCP_| FPAB _RSET
MCP_| FPAB_VPROBE NO STUFF

NO_STUF
51

v MCP_TNMDSO_RSET
» v _MCP_TNDSO_VPROBE
NO STUF 1R2650
C265
402

,\,.,_.o

ﬁ“g

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

™ 'MCP Gr aphi cs Su
051 8561

d} Appl e I nc.
o : 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
11t Mflg'\év CRI TI CAL l !5(‘} LPC RESET L PLACE_NEAR=U1400. K7: 5 M\Ales%sg' LPCPLUS RESET L
R2810M 40 Y2810 * & m AN &
18 2, 768K i R2883
W, RS AT 2811 0 1,33 2 SMC LRESET L £ =
19 RTC CLK32K XTALI N 1 |’|)2 PLACE_NEAR=U1400. K7: 5 MM M:%}é’
o 1 :
\V —
=
RO815 y PCl E Reset (Unbuffered)
0
1 MCP_CLK25M XTALOUT a1 2 MCP_CLK25M XTALOUT R
= NO STUFE] o R2891
R2816! MZE)%W CRITICAL , o PG ERESET L 1 Y 2 PCA9557D RESET L o -
1 Y2815 L= - 16w
Wy 25 BN Rog93 Mol
b5, SI' 1,0 2 BKLT_PLT_RST L am -
v o MCP_CLK25M XTALI N I M
R Rego4
1%2 AP_RESET_L )
46%'\4\/
R2825
210 > LPC_CLK33M SMC R PLACE_NEAR=UL400. L5: 5 MW 3; 2 LPC CLK33M SMC o s
yibw  |R2826
Gob LARA2__LPC CLK33M LPCPLUS gy o 1=
PLACE_NEAR=U1400. L5: 5 MV 1 51/gw
hob™
R2829
10 oy PM_CLK32K_SUSCLK_R 1,\5\3\/2 PM CLK32K_SUSCLK gy s 7=
PLACE_NEAR=U1400. H11: 5 MM 51/g¥v
hos
. _=PP3V3_S5_MCPPWRGD . .
System Reset Crcuit
1 w PM SYSRST_L
3850 = -
c;"’z R2896 R2899 10K pull-up to 3.3V SO inside MOP
0 XDP DBRESET L 1.0, 2 R PM SYSRST DEBOUNCE L SYNC_VASTER=( 127 _MLB) SYNC_DATE=( 10707/ 2000)
oo - XOEDERESEL L LA\ 2— 1 T v
= 0 8w R8T ’ SB SC
5 74LVC1G08GW 205 TG Ve o
s VR_PWRGOOD DELAY 1 u _
m B S o PS PWRGD . " d} Appl e I nc. 051-8561 | D
o s m—ALL_SYS_PWRGD 2y ) 55, 485 o = 0.0
B SILK_PART=SYS RST = NOTI CE OF PROPRI ETARY PROPERTY: [
PLACEMENT_NOTE=PlI ace R2897 on BOTTOM 1 THE | NECTaT o cowTaL D LR 1S THE |
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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

=PPLVDDR _S3_NMEM A

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

BOM options provided by this page:
(NCNE;D 9001 C2901: C2910 ([2C2911 2C2920 2C2921 |2C2922 [2C2923
NOTE: J3100 is OM Tted on this page. 02 F——  104E AU — = == QutUF = 0 tUF —— 0 LUF
Proper APN(s) required el sewhere. 6)@( gz Sy g;r }g\,, 1 1 }g\,, 1 g\,, 1 }g\,, 1 g\,,
]
+ _=PPDDRVTT_SO_MEM A = =
1 n
Factory" (top) sl ot
. [PPVREF_S3_MEM VREFDQ A
70 21 15 (TR M A E<1> >
o 2115 MEM A_CKE<O> 5 CRED R TI CAL('Kth MVE CKI g vss D@CE 4 =MEM A DQ<4> 2
_g v 3M8do Alsg MEM A A<15> =MVEM A DO<0> 50 o 1 caL DBl =NVEM A_DO<5> @E 20
7015 > NVEM A_BA<2> ERT-THB Al4 MEM A_A<14> =MEM A DO<1> o DA VSSC 8
o voog ovss MT 1§ ] =MEM A DOS N<O> sy
(YJ ~ 21
7015 E>—MEM A_A<12> gmz/ BC ,; Aug MEM A A<11> =MVEM A_DMkO> o DM J2900 "o DQSOC 1 =MEM A _DQS_P<0> =
1 o> VEM A_A<9> o A9 5 A0 MVEM A _A<7> e A DO Qvss FRUTHE el 1 e A Do
VDD VDD = DQ<2> o D oS DB = DQ<6> &
70 15 my—MEM_A_A<8> o h §d Jro MM A Ashe =MEM A_DOQ<3> e 5t b owolit | =MEMA DO7> o
70 1 NMEM A _A<5> AS A4, NEM A _A<4> Vss Vss
Bt S \to 5 oo =MEM A_DO<8> 2 o oazg] 21 | =MEM A DO<12> oy
01 > MEM A _A<3> o A3 3T o NEM A A<2> =NEM A_DO<9> & DB 53 baso] 24 | SMEM A DO<13> o o
70 15 [T MEM A A<1> oAl = A0 NMEM A _A<O> B o Vss s VECPS 2, B
o VoD 8 VDD =MEM A DS N<1> o DAs1* N DMLQ, 28 =MEM_A_ DM<1> am =
70 15 T MEM A CLK P<0> O CKO %) CKlg MEM A CLK P<1> =MEM A _DQOS _P<1> o bast é RESET* & 30 MEM RESET L am s =
70 15 T MVEM A _CLK N<O> o CKo* ! CK1* 5, MEM A CLK N<1> VEM A DOS10 o Vss é VSSC 22 VEM A DO<14
VDD = > o DQLo DQL4 e, 4 = > ao @
0 15 > MEM A_A<10> gA 10/ AP % BAlg MEM A BA<1> =MEM A _DO<11> ooar 9 b5 |3 =MEM A DO<15> ey
70 15 [T MEM A _BA<0> o BAO RAS* () MEM A RAS L o Vss VSS o 3
o VDD VDD g =MEM _A_DQ<16> o DQL6 D@0 | 40 =MEM_A_DQ<20> Va:im
70 15 T MNEM A VE L o VE S0* o MEM A CS_L<0> =MEM A _DQ<17> o b7 DR1g 42 =MEM A DQ<21> &
L - ° o T2 MEMACDT<0= MEM A DOS N<2 o Yoo ag MEM A_DMc2>
VDD VDD = > o bas2* DV, = ) =
70 15 T MEM A A<13> gA13 ODTlg MEM A ODT<1> 15 =MEM A DOS P<2> o bas2 VSS o gg VEM A -
715 > MEM A _CS L<1> s1* NC _521 vss D@20, = DQ<22> o
’ g VDD VDDg_ 1 4NC PPVREF_S3_MEM VREFCA A =MEM A_DQ<18> goqls D3 52 =MEM A DQ<23> ao =
| o TEST VREFCAG =MEM A DQ<19> o DQ19 vss o 54
o Vss VSS o o Vss plo-1- Pl I =MEM A DQ<28> Ve:m N
neer> =MEM A DOQ<32> o DQB2 bE6g =MEM A DO<36> oy =MEM A _DQ<24> o D4 pRog | 5 =MEM A DO<29> oy 2
258> =MEM A _DQ<33> o DQB3 DQB7 =MEM A _DQ<37> o » =MEM A _DQ<25> o Dgs Dézsc 22 VEM A <3
VSSs VSS A% *C = DQS D
e =MEM A _DOS N<4> gm* DMrtg =MEM A DMc4> a2 =MEM A DM<3> gDNB DQS3 64 =MEM A _DQOS _P<3> o >
2 =MEM A _DQS_P<4> DQs4 vss vss Vss 66
o O vss Dcsse =MEM A_DO<38> a =MEM A DO<26> © s oo | 68 1 =MEM A_DO<30> N
0 o o =MVEM A_DO<27> ° T 74 [ =MEM A DO<31> o
gy =MEM A _DQ<34> o bQB4 DB =MEM A DQ<39> ao =MEl DO< o b7 DBl = e
@y =MEM A _DQ<35> o bBs VsS o o Vss vsso | 7
o Vss D4 6 =MVEM A DQ<44> oD = REY
ey =MEM A DOQ<40> 0010 D45 8 =MEM A_DQ<45> = =
> =MEM A_DO<41> g.m vssg 1‘2 VEM A DOS. N<5 Foxconn: 516-0201
vss DQs5* o 15 = > @y . _
= m>_=MEM A_DMK5> gDM; Dass g | 154 =MVEM A_DOS_P<5> &y = Mol ex: 516-0213
o Vss vssg | 156
268D =MVEM A DQ<42> o D42 DQI6 o 1498 =MEM A _DQ<46> &
woqa>_=MVEM A_DO<43> & D43 b7, | 140 =MEM A_DQ<47> o
o Vss vssqo | 142
neer> =MEM A DOQ<48> & D8 B2, | 164 =MEM A DQ<52> ey
@y =MEM A_DQ<49> o Do DQB3 | 166 =MEM A DQ<53> ao »
o Vss vssq | 168
25 (B> =MEM A _DOQS N<6> o DAs6* DVB O =MEM_A_ DM<6> am
0> =MEM A_DOS_P<6> & DOS6 vssg
o Vss DB4 o =MVEM A DQ<54> @
woqas=MEM A_DQ<50> & DO D5 =MEM A DO<55> e o
5 B> =MEM A_DQ<51> o DB1 VSS
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Power aliases required by this page:
- =PPLVDDR_S3_MEM B

- =PPDDRVTT_SO0_MEM B

- =PPSPD_SO_MEM B (2.5 - 3.3V)

Signal aliases required by this page:
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BOM options provided by this page:
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75 | 5 vob CRI Tl CAL vopg | 76 3130 3131 3|5 vss [ple” Pl 1 =MEM B_DQ<4> &>
4 78 MEM B_A<15> 1 1 =MEM B_DQ<0> 5 6 =MEM B_DQ<5>
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1015 MEM A_DMKO> - _ =MEM A DMkO> o A B o= TBASES =emh f=0= v
o VEM A_DO<0> WARE BASESTRIE = _\EM A DO<0> =2 . m wremrseeTRE— =M B DME0> oy o0
o ooy VEM A DO<1> WARE_BASESTRIE = _\VEM A DOl o o 0 1@y VEM B DO<0> — =MEM B DQ<0> .
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oo MEMA DR/ e = D 01 VEM B 7> _BASESTRUE — _ DO< -
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0 15, VEM A DO<33> VARE_BASESTRUE  — _ D 70 15, MEM B, 32> __ =MEM B DO<32>
D> _ MEM A DQ<32> 2 =TRUE  — =
70 18 VEM A 34>  WREBASETTRE — _\VEM A DO<34> D 70 15@yVEM B DQ<33> = =MEM B _DO<36> ”
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0 15> MEM A DO<36>  VWREBASETRE T —MVEM A_DO<36> D w g MEM B DO<35>  Tre mhE = SMEM B DO<35> gy
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7015 E@ MEM A_DME7> WRE BASETRIE = 1 EM A DVEZ> . 7 15 MEM B Ne7> WRREBASESTROE — —\VEM B DOS N<7> T sO ;
RREBASE=TROE—= o - o D VEM B DT> TRASESTRE = _ D = DI MM Pi nswaps
o o> VEM A_DO<56> — _MEM A DO<61> m v mrse=TRE— =M B DVMET> ooy =0 .
M = = D 7 gy VEM B_DO<56> = =MEM B _DO<56> - "051- 8561
> MEM A B WARE_BASE=TRUE —MEM B D Appl e Inc.
o> MVEM A EASES = g i =MEM B DO<62> ¢y 8 C.0.0
70 15CEy—MEM_A_DQ<60> VRRE BASESTRE — —MEM A_DO<57> <D - =MEM B DQ<59> o NOTI CE OF PROPRI ETARY PROPERTY:
TROE — D * <D
70 15CBD> MEM A _DQ<61> — i — =MEM A DO<56> o =MEM B_DQ<60> . THE | NECRIATI ON CONTAI NED HEREI N | S THE
70 5@ VEM A DO<62> — —“RE T -MEM A_DO<62> - =MEM B DOQ<61> a7 e POBLOSOR AGRERS TO THE FaLLom G~ ' N
o1 NVEM A 63> VAKE_BASESTRUE = _)\EM A DO<63> <D =MEM B_DQ<63> ” | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 32 OF 109
<D VAKE_BASE=TRUE _— <D > —MVEM B _DO<58> Il NOT TO REPRCDUCE R CCPY I T
27 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
7 6 5 E IV ALL RI GHTS RESERVED 28 O: 76




NOTE: Must not enable npre than two SO DI MM nar gi ni ng
- =PP3V3_S3 VREFMRGN buffers at once or VRef source may be overl oaded.
T VREFMRGN: YES
SHRT,  pp3ys s3 VREFMRGN DAC =+ =PPVIT_S3 DR BUE 200, PLACE_NEAR=12900. 1: 2. 54mm
DIF=0. 3 nm 10mA nax | oad 1 2
X@_{g \[;TH:SS mm — /\/1%\/
@E =33V VREFMRGN: YES VREFVRGN: YES MLpw
C33001 1C3301 VREFMRGN: YES 402 PPVREF M VREFDQ A .,
2. 2\ == Oyt UF CRI Tl CAL C33201 8 ?2% VREFMRGN: YESY 2 3
V2 2 ECV' VREFMRGN: YES 0. 1%@__ r2| I\&ZS R3322 NSV B0
0% g U3300 gy 2 M| VREFMRGN DO SCD MVA BUE 14335
VDD - .
» D=1 2C_VREFDACS SCL fsc  veop VOUTA[L VREFMRGN_SCDI MVA_DQ ml, | oR VREFMRGN YES %/{:11; W PLACENEARSRS321. 2: 1
woq@>—=1 2C_VREFDACS_SDA Jspa N vourez . VREFMRGN_SCDI MVB_DQ 40
9n0 g vourg4 . VREFMRGN_SODI MVBS_CA
Addr =0x98( WR) / 0x99( RD) 10a1 Z vaurgs . VREFMRGN_MEMVREG FBVREF L VREFMRGN: YES
NOTE: MEMVREG and FRAMEBUF share . R3323 .
go a DAC out put, cannot enabl e VREFMRGN: YES 1,200 5 PLACE NEAR=13100.1: 2. 54mm
both at the sane tine! 1R3320 M:ll/gr‘év
100K 1
<4 M- LF N 2 . mm
= 2402 | N &?225% R3324 | VarAce sy e ™
R%Vélo 1 v a | _VREFMRGN DQ_SODI MVB_BUF 1 4335
T o & VREFMRGN: YES 1% PLACE_NEAR=R3323. 2: 1nm
SHRT,  pp3vs s3 VREEMRGN CTRL + v WY
L NhEER W B 7 CRI Tl CAL
VOLTAGE=3. 3V -
@E VREFNRGN.3 YlES ) o VREFMRGN: YES VREFMRGN: YES
o e L Vool VREFMRGN: YES R3331
gld%vz—— U3310 1R3325 1 200, PLACE_NEAR=J2900.126: 2. 54nm
ik PCA9557 100K Y
Ny PA6 yne Loy ok MZ?)%'W
3a0 P 7 VREFMRGN DO SODI MVA_EN 2402 VREFNR&“gEEgl VREF - vEShPRYREE. S3_VEM VREECA A .
Addr =0x30( VIR) / 0x31( RD) 41 P20 VREFMRGN DQ _SODI MVB_EN SR NG '\5&%%% R3NRG\‘33-2 WX@%‘”’;E\T[* 3 mm
sl p3 10 VREFMVRGN_CA_SODI MVA_EN = ciéf__ v Jcsp 133 '
pa 11 VREFMRGN CA_SODI MVB_EN e 2 AL | _VREFNRGN CA_SODI MVA_BUF LAMN2
ps 12 VREFMRGN_MEMVREG EN = % VREFMRGN: YES 1 PLACE NEAR=R3331. 2: 1nm
« =1 2C PCAOS57D SCL | 1lse PG 13, N RSVD f or  FBVREF) * v MeDF
sw@>_=1 2C_PCA9557D SDA 2|spa p7114 ~ VREFMRGN CPUGTLREF_EN
THRM 5 RESET*[5 15 VREFRI\/3R§;:3YES
~ ool = 1 200 , PLACE_NEAR=J3100.126: 2. 54mm
1%
VREFMRGN: YES 1/ 16W
L 'R3330 Nﬁby PPVREF S3 MEM VREFCA B
= 100K B VREFMRGN: YES‘W i
s mmy. PCA9557D_RESET_L Hiow m_\]w\.@%%% R3334 NG GRYC- 2 mm
; 1
RST* on 'platformreset’ so that system 2402 c , VREFMRGN CA SODI MVB_BUF 1,\/:§/:;\/2
wat chdog wi || di sabl e margining. 3|, ¢ VREFMRGN: YES M:ll/g,\g\/ PLACE_NEAR=R3333. 2: 1mm
= + Vv L
NOTE: Margining will be disabled across all 402
soft-resets and sl eep/ wake cycl es.
Required zero ohmresistors when no VREF margining circuit stuffed 1‘%5%%3\‘: YES
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 100K~ o oo lves
11650004 2 RES, ML FI LM 0, 5% 0402, SM LF R3321, R3323 CRI TI CAL VREFMRGN: NO %;‘EEV CZO?>2140 1 NG '\&?4% VREFVRGN: YES
) 1
116S0004 2 RES, MTL FI LM 0, 5% 0402, SM LF R3331, R3333 CRI TI CAL VREFNMVRGN: NO ER\‘;’;— VP <:125 VREE Ve & BUE R233é'|22 FEG EB
- 0 ¢ VRGN WRE 1 DDR oo 57
= s, ¢ VREFMRGN: YES M:ll/gw PLACE_NEAR=R7320. 2: 1nm
P ho5"
Page Not es S
Power aliases required by this page: ‘R3340
- =PP3V3_S3_VREFMVRGN 100K 5 §4% VREFMRGN: YES
" SPeTT_S3_ooR B NG R3344
Signal aliases required by this page: 2402 AL ¢ VREFMRGN CPUGTLREF_BUF 1 2 CPU GTLREF oD w0 e
- =1 2C_VREFDACS_SCL Al 74 VREFMRGN: YES M:llg}é’ PLACE_NEAR=R1005. 2: 1nm
- =l 2C_VREFDACS_SDA = + v g
- =1 2C_PCA9557D_SCL
- =1 2C_PCA9557D_SDA
BOM options provided by this page: VREFMRGN: YES
VREFMRGN: YES - Stuffs VREF Margi ni ng 1R3345
Circuitry. %‘QOK
VREFMRGN: NO - Bypasses VREF Margi ni ng Trisw
Crcuitry. 2402
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG CPU GTLREF ( FSB) SYNCI,,:’,"%SéE/kT” LLE o el D_ATE:‘_)Z 15,2010
DDR3 re Mar gi ni n
DAC Channel A B c c D D g _|
PCA9557D Pi n: 1 2 3 4 5 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) 0. 200V - 1.050V (+/- 500nV) NOTI CE OF PROPRI ETARY PROPERTY:
DAC r ange: 0. 000V - 1.501V (0x00 - 0x74) 0. 000V - 1.501V (0x00 - 0x74) 0. 000V - 1.191V (0x00 - 0x50 £R5 g@g@b&gﬁ@%&f&??@gﬁ%ﬁm
VRef current: +3.4mA - -3.4mA (- = sourced) +33uA - -33UA (- = sourced) +750UA - -528uA (- = sourced) || TO M NTAIN TH S DOCUMENT | N 0N DENGE 33 OF 109
DAC step size: 7.69nmV / step @ output 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




PCl E WAKE L

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

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

R3453 |I'S DI FFERENT FROM K6

PLACE_NEAR=J3401. 15: 2MV
C3431
5o, CONN PCIE M NI _R2D P 1712 9-1UF poEMN _RDCP e
1o% | [ 16V X5R402
120 CONN PCIE M NI _R2D N 1120-1UF pgEMN _RDCN ame
1% | [ 16V X5R402
51650582 C3430
PLACE| NEAR=J3401. 17: 2MV
CRI TI CAL CONN PCIE M NI _D2R P oD
TN Al RPORT
13- 0302
500213- Q30 CONN PCIE M NI_D2R N
32~ 31 oD 7 0 75
. et Lop
200 L 90- OMA
(AP RESEIL CONN L) gy 512 O7s -> PLACE_NEAR-13401. 11: 24 | 001
(AP CLKREO O L) : 8 o O 7 = 75 7 O OO N TUUIVICIVIINE CONINT T nd T T T = FOr = CECRITUUIVITIVIIND Ll @9
10 9 - —
PN EEI DG FER e . POLE_CLKIOOM M NI_CONN N 1 [Y YY) 2 PCIE_CLKI0OM M NI_N g 3V S3 W.AN FET
14 13 h
NC¥ 510 O;2 QRITI CAL NOSFET TPCP8102
[0 O] | * e
20 o O‘E - PLACE_NEAR=J3401. 23: 2\ DLPONS CHANNEL P-TYPE
20 ot -— s CONN USB2 BT P 4 L3 USB BT P o ROS( ON) 20-30 MOHM @. 5V
24 23 — =2 CONN_USB2_BT N fe—
0 o >~— LOADI NG 0.727 A (EDP)
22fo of2 1 L v o ~ BLUETOOTH
28] Jer . . PP3V3 S3 BT F <D
30 29 — :
50 M&ﬁé@iﬁ SRR
34~ 33 1C3432 L3406 SEchg_% EANE
~ of LUF 2 (Y Y Y e =PP3V3_S3_BT
2 }5\,, PLACE_NEAR=L3406. 1: 2MV = ° 15550367 R3452 CRI TI CAL
765 - FERR. 120- OHM 1. 5A L3404 0. 002 B450
= PLA(I_NEAR:J3A;)1 27: 2MM 727 MA PEAK FERR- 120- OHM 3A 172w TPCP8102
606 MA NOM NAL NMAX 1206 >3IVIR-SM
. PP3V3 W AN LYY Y L2 1go PP3V3 WAN F 1 2 PP3V3 WAN R SVIK-S]
—W BTFES. B 0603 M N-NEGK-W DTHEd. 5 3 4 M N-RESW BT, 5 rm © ®
VOLTAGE=3. 3V VOLTAGE=3. 3V VOLTAGE=3. 3V ~ zﬂ =PP3V3_S3_WAN
©
= C§412F2: 1 C§412.‘é 1 1 C34F20 L —o
. — . -4 4 < 1
PLACE_NEAR=J3401. 29: 2MV L‘é;\\?"__ Cli T TS i EZL’J C:3451 1 1R03K451
2 2 2 0.033UF —1— 9
402 402 805 i( iz);— %15!,
. C3450 285 R3450 2402
0. 1UF 23R
PP3V3_WAN F .. LACE_NEAR=QB450. 5: 2MM 1|2 H3V3WAN SS 1 2 PM WAN EN L e
20 46 PLACE_NEAR=QB450. 7: 2MM | L/ I\{‘:y\l
Supervi sor & CLKREQ# |sol ation = 19y 1 -1§¥V
iy 40
=PP3V3_S3_W.AN , 4
| SNS_AI RPORT_P oD s
| SNS Al RPORT N s
CRI TI CAL 1C3440 oD
RIAAY | LR3A53 o 9B ur
M:lg\of\‘} Hew u3440 2 o2y
ab5, [ ], SLGAAPO16V
PAVAW AN VMON 2 |sense o PART NUMBER | QrY | DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
10150245 1 RES, 00HM 5% 1/ 4W MF- LF, 1206 R3452 SENS_R: PROD
, AP_RESET_CONN L _4
- — LL 24
DLY = 60 ms +/- 20% AP RESET L om =
EN 6 AP_PWR EN 106
 AP_CLKREQ Q L _7lin Sl AP_CLKREQ L o = SYNC VASTER=MASTER SYNC DATE=NMASTEH
T =
. MY e X16 W RELESS CONNECTOR
Il?goé}(54 PTRTTETO
1- 1
Hiow d} Appl e I nc. _‘ 856
462 1 (<] C. 0.0

NOTI CE OF PROPRI ETARY PROPERTY:

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

I NC.

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 34 OF 109
11 NOT TO REPRODUCE OR OOPY I T
11l NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART

IV ALL RI GHTS RESERVED 30 O: 76
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=PP1VO5_ENET_PHY ,

(

221mA typ - 1000base-T)

wi thin 5mm
of inductor.

PrACENEARELRTOOTER 1S I e ACE_NEAR=U3{00. 36: 1.5 MV ( 7mA typ - Energy Detect)
CB?J.O CB 1.?:. 1| we: marvel | nunbers, update for Realtek
. . CRI TI CAL
P %
- i;{z e L3718
o s _=PP3V3_ENET_PHY 405 FERR- 120- OHW 1,
(43mA typ - 1000base-T) SR s 20 PHASENEARRT0g 38 5 WY
(19mA typ - Energy Detect) PLACE NEARRLAZ00 151 a0 B - a
WF: Marvel | nunbers, update for Realtek 1C3700 | C3 01 1C3702 = 2
CRI_TI CAL = Qs UF == Q] = 95t UF PP1V05_ENET_PHYAVDD
L3705 2 W T VN R BIES S W
FERR 120- OHM 1. 5A 435 435 435 ENET1V05: EXTC3715 1| C3716 ¢ AGEST. 05V
0402-LF Qrlat R3722 >. ZLéFOZ —L 6. 1yF
. 0 1% 10U T runce rewmeuoroo. 10125
> L 6y g{z g%"lﬁ\gv X3k 2 X382 . =PP3V3_ENET_PHY_VDDREG ,
X 1 - - -
2402 PLAGERERR L2100, d5:| W If internal switcher is used, nust place 1x 22uF &
FrEYs E%E&EPEN@VDD PLACE_NCRR-UB700. 41: 1. 5 M = L ENET1VOS: | NT ENET1VOS: INT 1y 0. 1uF caps within 5mm of U3700 pins 44 & 45.
v . PLACE_NEARFU3700. 6: 1.5 MV = &723 1&722 X . . X
1C3705 |1 C3706 ARG T 0. 1UE L NOTE: VDDREG rise time nust be >1nms to avoid damage to switcher.
_:go}up L gtylup ERETIVOS ) T : )J[:g?z = g&éw‘
X5R
2 gi{ 2 4%}2{ B PP1V05 ENET_PHYAVDD R 2 E
k&_l:\\/\éETH: & 0402 50017 16WF- LF p PLACE_NEAR=U3700.44:5 MM
=T. 05V = If internal switcher is used, nust place inductor
= of U3700, and 1x 22uF & 1x 0. 1uF caps wi thin 5mm
— Y R3750* IR3751 R3752* If internal switcher is not used, VDDREG and REGOUT can fl oat.
d ol 3 ATR 4. 7K 4. 7K =RTL8211 REGOUT ,
1 1 1 ACE_NEAR=L3720. 2.
R3720'| |'R3725[ ~g- ~g— g~ & g5/ g5’ %;5}29'2 X A cRiTicaL WRE }29'2 ENETIVO5: [ NT| ENET1VO5: | NT
10K 4, 7K g g E B B ENET1VO5: [ NT C3721 1 C372
as to =l ENET_PHY for internal switcher. %/{i-lgw I }E\lév E: g = < 1.3720 1
W P3s! Po~BRD Por Exraral ©1. bBLCE 0L § abs, [ ]2 CRl T7|86L 4. 70K 6. 91A g éstR
o mm—=RTL8211 ENSVREG -2 |ENSWREG RTL8251CA- VB- GR Rrecout| 48 RTL82411 REGQJT L (YY) PLACE NEAR=L3720. 2:5 MV
TorP Ki LW EDTH=8 PLEO31B- SM -
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 R 19 g s ENET_CLK125M RXCLK R R3790 o . 2 ENET_CLK125M RXCLK o
76 W
%,é_LF o oy ENET_TXD<0> -2 Ixoi0) RO0] | 1 g x| ENET_RXD_R<0> R3791 o LAAA 2 oty ENET_RXD<0> o e
7o D ENET_TXD<1> - 24 TxD{ 1] RXD[ 1]/ TXDLY|_16 o x| ENET_RXD R<1> R3/92 o LAANZ © ° ENET_RXD<1> oD = 7
o [y ENET_TXD<2> -2 o2 RaM /M1 RXD{ 2]/ ANO|_ 7 2| ENET_RXD R<2> R37I3 0 1 \AAZ o o T T ENET_RXD<2> =g
7 o (o ENET_TXD<3> L RS RO 3]/ ANLL 18 2| ENET_RXD_R<3> R3/94 ¢ LAAA 2o . 1:z KU :z ENET_RXD<3> oD 0
o —ENET_TX_CTRL -2 fTxcTL RCTL 12 g | ENET_RXCTL_R R3795 o LAAA 2Ty ENET_RX_CTRL oD o 7
e ENET_NMDC - 39 Ivoc MO+ 0] | g ENET_MDI _P<0> 22 73
By ENET_MDIO 2L W00 MANAGENENT M -[0][ 2 gy ENET_MD_N<0> oo -
124 MO H 1] |2 ENET MDI _P<1> s
@—/\R3/\O/\ 2 M -[1]]10 ENET_MDI _N<1> a2 72
e ENET RESET L 1 2 RTL8211 PHYRST L 9 JprvrsTer RESET | veDi A DEPENDENT hand g
8 NG STUFF M+ 2] |8 ENET _MDI P<2> pyui
MLE |1C3725 M -12] 2 g ENET_MDI_N<2> oy oo
4 — % 1UF RTL8211_RSET - 26 |rseT REFERENCE M
ENET_RESET_L |'S NOT ASSERTED WHEN WOL |'S ACTIVE. T, #% - MO 3] L g ENET_NMDI_P<3> oo o1
HENCE, RC (C3725 AND R3725) ARE NOT STUFFED. o=y M -[3] |22 g ENET_NDI _N<3> = rs
RTL8211_CLK125 32 lokizs
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
Mib\év TP_RTL8211 CKXTAL2 -3 loxxTaLe LED2/ RXDLY|_3? _ ey RTL8211 RXDLY
2
~ OO~ NO_STUFF
1R3731 C3790 1 R3755'| R3756'| |'R3757
SIRIB|S 1OPE — 4. 7K 4. 7K 47K
1/ 16W ;:7, %12&/\7 M:lg% Onls}év
02" c%g ;|_ 202, 202, ] 402"
= Reserved for EM | 1
per Real Tek request.

R3746
o > MCP_CLK25M BUFO_ R 1,35 2 RTL8211 CLK25M CKXTALL gy o s
5%
1/16wW
“’{Za?

Configuration Settings:

PHYAD = 01 (PHY Address 00001)

AN[ 1: 0] = 11 (Full auto-negotiation)

RXDLY =0 (RXCLK transitions with data)
TXDLY = 0 (No TXCLK Del ay)

RTL8211 25MHz d ock

NOTE: MCP89 CAN PROVI DE 25MHZ CLOCK, BUT CLOCK RUNS WHENEVER RMGT RAI LS ARE POWERED.
Desi gns nust ensure PHY is powered whenever

DO NOT' SYNC, EXTERNAL 1. 05V REGULATOR OPTI ON

RMGT rails are,

PLACEMENT_NOTE=P| ace cl ose to UL400

or

use separate crystal.

SV

DA E=T

O | EH

Et

SYNC_VASTER-NVASTER =
Rer net PHY (RIL821

d} Appl e I nc.
®

T
051- 8561 | D
fre

TON

C. 0.0

NOTI CE OF PROPRI ETARY PROPERTY:

THERL NEORMATI ON CCNTAI NED HEREI N IS IHE
RI ETARY Pl Y_OF APPL] OOVPUT
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.
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8 7

- CCOPY THI' S PAGE FROM K36 CSA. 39

PLACE_NEAR=T3900, 3:

PLAC N%A%Tg@&& 4: EAQEI}A

= NEAR=T3901. 4: 2. 54 MM

ENET_CONN_CTAP - N 1.3:2.54 MM
1 C3900 1C3901  [1C3902 |+ C3903
—L 0 1UF Lo 1ur Lo 1 Lo 1uF
- 10% -1 10% — 10% — 10%
2 8% 2 3% 2 3% 2 3%
ENET_MDI _x<1> pi nswapped for | ayout 402 402
ETHERNET CONNECTOR
CRI TI CAL =
T3 O 1 CRI Tl CAL
7 @y ENET MDI_P<l> 1 g" 12 s ENET_MDI_TRAN P<i1> ?OQ
— — R145- 107 T0OT- K83
5 siqery—ENET VDI N<1> 2 |_ Lo |11 0n= 72 ENET_MDI _TRAN_N<1> | L ET VD
|—3—1 | 10 TAP<1> LA mn 2. 75 = o° TR
™> —> 1%1/ 16W' M- LF 402 3 ol TrRanp1
TLA- 6T213HF R3902 C | T
4 9 | ENET CENTER TAP<3>1 2~ 75 51 6| TrRan N2
— r I 191/ 1%- LF 402 sl TRAN NL
7 sqary—ENET_MDI_P<3> 5 L ]| 8 2 ENET_MDI_TRAN P<3> 12 6| Tranps
8
N3
- snqmry ENET_MDI_N<3> 6 7 s ENET_MDI_TRAN N<3> © | ™™
<— RX *—0
CRI TI CAL 2% 0|sH ELD
T3902 o
1.
7 s ENET_MDI_N<2> 1 % 7 ENET_MDI _TRAN_N<2> 5;4 0704
> gy ENET_MDI_P<2> 2 Lo 2 ENET_MDI _TRAN_P<2>
Lo | R3901,
n ENET_CENTER_TAP<2>1 ”\N\/Z 5
X —> 1% 1/16W "MF-LF 402
TLA- 6T213HA 900
4 ENET_CENTER TAP<Q> 1 275
— I— I 1% 1/ 16W' 'MF-LF 402
- snqmry ENET_MDI_N<O> 5 |_ 72 ENET_MDI_TRAN_N<0>
o ENET_MDI_P<0> 6 ~ENET_MDI _TRAN_P<0>
s a > Slle
L | ENET_BCB_SM TH_CAP
F | r F J: r Tr ansf ormers shoul 9 be M NAENE W BTHES: ShM
mrrore on opposite
6] 5| 4] 9] 2[10 1 6| 5| 7 4 2[10] 1| H CRI Tl CAL
SHI4EFE) #4d5i48d Sides of the bbard : C3910
D3900. 1: PLACE_NEAR=T3901.6:4 M T 1%
D3900. 5: PLACE_NEAR=T3902.2: 4 MM 2 cerw
D3901. 1: PLACE_NEAR=T3902.6:4 M
Rc‘_a%g&%wg RG_ANP(95124P3 D3901.5: PLACE_NEAR=T3901.2:4 MM
SLP2510P8 SLP2510P8
ENET_ESD 9 ENET_ESD 9
CRI TI CAL CRI TI CAL

DO NOT SYNC FROM K6, W TH K84’ S CONNECTOR

IbYNL, IVAS | ER=IVAS | ER

SYNL DAIE=IVAS I EH

d} Appl e I nc.
®

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

=g

05

1-8561
"C.0.0
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8 7 6 5 4 3 2 1

CRI Tl CAL
ODD Power Contr ol i)
I L TPCP8102
M Z3VIR SV
+=PP5V_S3_ODD _ - T LIS CLDR
51850519 bz}gﬁ}_ NecRs - drmm
[
CRITI CAL R4596* 1 C4595 - ro— Y
34502 10QK 0. 068UF
78171 0002 leg? T 16 T
L4530 305 =PP3V3_SO_ODD _ ab 2 C4596
Ra531 FERR 1000- OHM o ’ oDD_PVWR EN LS5V L 1Rf°5°?<§ %gwso PWR_SS 01?|1L2JF
s __SYS LED ANCDE 2 NNAL o ssvs LED anoDE R 1 Y Y Y 2 _SYS LED AnoDE UF 1y R4A597: —’\%\/ i SENS R ENG QRI TI CAL
5% 1/ 16W 0402 2 100K 1/ 16W 18\;- 1|3
- 14531 Wiy D96 |2k %2 % R3S HSNS-OD o e
4 255 SSVBN15FEAPE -99%
L 4531 FERR. 1000- OHM —20 2 soT563 | Kh L I SNS_ ODD N
—— 0. 001UF oD 6 75
T 11 )] L2lsvs LED RETRN LE L0 PVR EN H NOTE: 3.3V nust be SO if 5V is S3 or S5 to i
2 st ensure the drive is unpowered in S3/S5.
596 ;o)
SSVBN15FEAPE
sors63 | Kh
— 2 l—
T M-
5[G” SIz
1 oDD PVWR EN L
.2 PP5V_SW QDD
. emm
W ETR-WY BTHEG.
SATA ODD P -
oo &P
%MPV}3§ PLACE_NEAR=CA4520: 3WM
. =PP3V3_S0_CDD 3 (Y Y Y )4 = SATA ODD R2D UF_P 11124521 SATA_CDD R2D G P o
P — 0. 01UF |l 10%16v CERM 402
CRI TI CAL —
, 314500 2 (YY1 . SATA ODD R2D UE_N 112 CA4520 SATA ODD R2D C N n
R4590K 54'7:252T_ 05164 ] 0. 01UE !l 10%16v CERM 402
133% i 70 C 2 PLACE_NEAR=14500. 6: MM PLACE_NEAR=UL400. AJ2: 3MM
zb}zévz 1 3] 5 o4 o7 SATA_ODD R2D P
= HI 1 SATA_ODD R2D_N
7 8
% 7 qomSMC_ODD_DETECT o 8 g_£ 77 SATA CDD D2R C N @I‘,\‘ngl_
I ndicates disc presence c E 8 g—% - 7 SATA CDD D2R C P bO- CEIVEIDUMA PLACE_NEAR=FL4525. 3: 3MV
FE] D TS 4 (Y Y Y L3 . SATA ODD D2R UF N 1]12CA526 SATA_ODD D2R N yomy 10 7
L 1 P — 0. 01UF |l 10%16V CERM 402
51650616 1YY Y L2 . SATA ODD D2R UF_P 1124525 SATA ODD_D2R P gy s
0. 01UE |l 10%16v CERM 402
PLACE_NEAR=J4500. 10: 4MV
PLACE_NEAR=CA4526: 3VWM
SENS_R ENG
CRI TI CAL
ORI TI CAL %4%8929 PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
FERR—L%)S-%QM AA FRn 101S0245 2 RES, 00HM 5% 1/ 4W MF- LF, 1206 R4599, R4598 SENS_R: PROD
. PP5V SO HDD FLT LYY Y L2 PP5V SO HDD R 1,%% 2 =pP5V_SO_HDD.,
k- YY) 0603 m—wmﬁ& S 3 4
VOLTAGESSY PLACE_NEAR=J4501. 9: 3mm =5 2 C4502
0. 1UF L_ISNS HDD P ymy o v
1 ié‘zw, | SNS_HDD Ny 40 7 Passi ve de-enphasis filter . .
402 Use O-ohmresistors and NOSTUFF caps if not using
PLACE_NEAR=L4500. 2: 2m
CRI TI CAL =
SATA HDD CA586 12 _
5L04M515%2 27PF 1 5% oy PLACEMENT_NOTE: Pl ace R4585, R4586, C4585, CA586 on the same side.
'%Mpv%;‘s A CERM 402 Resi stors shoul d be on inside, with SATA passing straight through.
112 SATA HDD D2R C P 3 (Y Y Y L4 s SATA HDD D2R UF P CA5161 2 1= SATA_HDD D2R FILT P R4586 . 2 SATA_HDD D2R Py 1o
CRI TI CAL _ 0. O1UE | 10%16V CERM 402 27. 4 % 138w
52}';%28 4 22 SATA_HDD D2R G N_|2 (Y Y Yt SATA_HDD D2R UF_N CA5151 2 s SATA_HDD D2R_FILT_N R4585 , 2 SATA_HDD D2R_N gm0
12 0. O1UF | ["10%16v cERVI 2402 57 h Lo 110w
PLACE_NEAR=J4501. 6: 3MM A X MF-LF 402
o ot PEAGE-NEAREL1R2S: §: 3MM CA585 1>
5o |3 arer 1T ogs, oy
9 O 0—1—0 - E:d#
NCXTT0 9712 90 & MA
1312 OT1a - ODLPLIS
T151° OTie * [ ..SATA DD RDN 3 (YYY )4 _ . SATA HDD R2D UF_N C45114 2 SATA HDD R2D C N rmyue =
— 0. 01UE | 10%16V CERM 402
51650616 1 SATA_HDD R2D P 2 (YY1 . SATA HDD R2D UF_P 45101 2 SATA_HDD_R2D C P (o n
. 0. 01UF |l 10%16v cERM 402
PLACE_NEAR=J4501. 12: .
PEAGE-NEARET4382: 143V

ﬁl% gnnect ors

BrRTRG, NOVEET s |

d} Appl e I nc. | 051- 8561 ID
= C.0.0
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POR IS METAL USB CONNECTOR PARTS

Port Power Swi tch USB PORT A ( FRONT PORT)

PLACE_NEAR=J4600. 1: 3 mm

CRI Tl CAL CRI Tl CAL
U4690. 7: PLACE NEAR: J4600. 1: L4605
U4690 | U4838: & BEASE-REAR 34898 113 WM FERR 220- CHM 2. 5A
TPS2064DGN
s _=PP5V_S3 EXTUSB N uT1 PP5V_S3 RTUSB A ILIM . EN A Y L2 PP5v S3 RTUSB A
MSGP M NREGCW BTHEG. & 0603 M NREGCW BTHEG. & nm CRI TI CA
USB EXTA OC L 8 . A s e
18 @_ oc1 VOLTAGE=5V VOLTAGE=5V
3 e cur2| 8 PP5V S3 RTUSB B I LI M (0;4061%2 ! J4600
5 . M N_LINE_W DTH=0. 5 nm . USB
s ¢} USB EXTB OC L - oc2 M N NEGCW DTH=0. 5 mm é‘ég ) ﬂ%(&‘«t E- RsT TH K84
EN2
NOSTUFF a0z o 6
CRITICAL | CRITICAL QD TPAD = 2RO
C4690 l_ _i04691 ;104616 ;i04696 1 9 4695 1 L 4617 75 72 USB_EXTA MUXED N 4 3 75 CONN USB EXTA N A
10UF 0. 1UF 100UF 100UF — o]
v ——  —— 200t — 190 p— 10UF —— —L- 10UF — 2
S3Y 2 2 LV 2 6.3V 2 6.3V 200 —— —T— 20% o
xR pra PCLY- TANT PaLy-TaNT 82k 2 2 %2 7s 72 USB_EXTA MUXED P 1 Y 2 75 CONN USB E P 3 o
SEsm rem e 603 603 PLACE NEAR=D4 2 4
PLA 7NEAR=D4288 33 b s ks |2 o
O g0
Can NOSTUFF one of C4616 or C4696, BUT NOT BOTH S22 L4 j?)
— 8
S
o2 [y—=USB PR EN 1 514- 0705
CAN NOSTUFF C4696 AND C4616 AFTER CHARACTERI ZATI ON O i
. Al = .2
W& can renpve C4690 later if the output cap of the 5V_S5 regulator is close enough. RCLAMPO502N Bﬁg882 BtA&:NEﬁB;ﬂﬁggg 5% W
SLP1210N6

USB/ SMC Debug

s _=PP3V42 G3H SMCUSBMUX

Mux

PLACE_NEAR=J4610.1:3 MM TITCAL ToF

CRI Tl CAL

We can add protection to 5V if we want,

FERR- 220- OHM 2. 5A

1 2 PP5V _S3 RTUSB B F

but | eaving NC for now

Pl ace L4600 and L4605 at connector pin

M N_LINE_WDTH=0. 5 nm
0603 M N_NECK_W DTH=0. 5 nm
VOLTAGE=5V

= CRI TI CAL
SMC_DEBUG Y(E;iGSO ) ‘RA650 J4610
0. 1UF —— 10K E?‘ Té F- RT- TH- K84
T ow S0 >
o’ 240" RLPON d 2)
d 72 10y -USB_EXTB N 4 3 55 CONN USB EXTB N A
I — O
A —_— 2
37 36 35 MC RX_L 5 [\ SMEDEBUG YES, | 1 72 10¢gy-USB_EXTB P 1 2 75 CONN USB E [2) 3 g
a7 30 35 QOOM}—SMC TX L 4 Im 50 v-|2 ACE = .2:2 W 106
PI 3USB102ZLE PEACE-NEAREBAE18: 3:2 MM
72 18 ggry—USB EXTA P 7 |p+ TQFN g;S; 7
72 18 USB EXTA N 6 Ip - Z = 6 8
dER S CRATI CAL — 514- 0705
8o+ SEL| 10 USB DEBUGPRT EN L am > #G\lDl
B0 SEE? &hesse Bk A L
4
RO ANPOSOZN B1618: 3 BEASE-NEARE]4818:5:2 WM
SMC_DEBUG NO __I_ TOFF CRI'TT L
R4651 =
1 0 2
i, SvepeBUG NO USB PORT B ( BACK PORT)
WLE R4652
1 0 2
o
ew
it
oy
I ER=( K84 M_B SYNC =
ternal USB Connectors
ST e |
d} Appl e I nc. | 051-8561 |D
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NOTE: Unused pins have "SMC_Pxx"

( DEBUG_SW 1)
( DEBUG_SW 2)

( EXCARD_CP)

( EXCARD_OC L)

nanes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.

U4900
( EXCARD_PWR_EN) 3 Pl P10 H8S2117 P60 PM EN 762
. SMC _RSTGATE L P11 LGA- HF PELL KI2 gy s NC
o2 25 ry—ALL_SYS_PVWRGD - AL2 P12 (1 CF 3) P62l KIl g s NC
e RSMRST PWRGD g BI3 [PI3 oM T P63L_J12 gy s NC
NCx—gu—DLL_[P14 P64l KI3 g SMC_ADAPTER_EN Flow) FUELE
1 O PM RSMRST L - Cc13 |p1s Pes|_J1 &=—> NC
s @m—-MP_VR _ON —Cl2 P16 P66 SMC_PROCHOT_3_3_L 3
1 O PM PWRBTN L @—D10 P17 P67| HI2 g SMC BIL_BUTTON L am
s SMC_P20 @—D13 [P20 P70[ N1 SMC_CPU_| SENSE w0
NCx—am—ELL P21 P71 1 SMC_CPU_VSENSE 30
NCx—gu—D12_{P22 P72 SMC_GPU_| SENSE 6
NCx—gm—FLL P23 P73| N1 g SMC_GPU_VSENSE am s
23 P24 P24 P74 N _| SENSE a0
NCx—gu—E12_{P25 P75 SMC_PBUS_VSENSE 0
o _SMC_BMON_MUX_ SEL e—F13 P26 P76| N3 SMC_BATT_| SENSE am v
NCx—gm—EL0_[P27 P77 SMC _NB_M SC | SENSE 23
72 37 19 LPC AD<0> P30 P8o|_Az > SMC WAKE SCI _L oD
72 37 19 LPC AD<1> P31 PBl{ B6 g 5 NC
72 a7 19, LPC AD<2> P32 P82 PM_CLKRUN L 19 37
72 37 19 LPC AD<3> P33 P83 LPC PWRDWN L 19 37
72 97 19 LPC FRAME L P34 P84|_Al SMC TX L 34 35 36 37
2 LRESET L P35 PBS| BS gu —  SMCRX L =~ a;ssass
72 25 LPC CLK33M SMC P36 PB6|_ 06 quugp(OC) SVB MGMI CLK D
oy LPC SERIRQ g D6 |P37 P90 SMC ONOFF_L 36 43
x—gm—D4_|P40 PO1| G g SMC BC_ACK ann R
3 _SMC P41 e - A5_|Pa1 P92 SMC BS ALRT L 6
B SNVB_MGMI_DATA (QQ) @=p B4 P12 P93 PM SLP_S3_L 7 19 62 66
s O SMS_ONOFF_ L - Al |pa3 po4| H4 PM SLP_S4 L 7 16 36 62
NC. ¢ 2 |paa P95 PM SLP_S5_L 19
NCx—@—B2_|P45 Pos| F4 o PM CLK32K SUSCLK am s 2
36 SMC _GFX THROTTLE L P46 PO7| Fl gy ((OC) SMB_0_SO0_DATA aD
9 SMC_SYS KBDLED P47
a7 36 35 38 SMC TX L P50
37 36 35 34 SMC RX L F3_|p51
as@%@-ﬁ_ﬂ_ P52
U4900
2 _SMC_PAO - N3 |pao H8S2117 PEO| KL ga  SMC CASE OPEN e
6 _SMC_PA1 - N1 |PAL LGA- HF PE1| J3 - SMC TCK ) 36 7
25 PM SYSRST_L PA2 (2 OF 3) PE2|_K2 - SMC_TDI T 36 27
s @m—USB DEBUGPRT EN L (Q0) 4 M |PA3 oMT PE3[_J1 - SMC_TDO oo 5 57
27 26 19, M EVENT_L PA4 PEAL K& g SMCTMS __ mqrssa
 _SMC_PAS (a0 1 |pas pFOl_K5 * SMC_GBH PONERON L a6
s SYS_ONEW RE PAG
" PM BATLOW L A7 PFLL_NS - SMC_SYS LED o=
PF2[ M6 - SMC LID (I 36 43 54
NCx—=gp——B8 |PBO PF3[ LS gm—XNC
10 SMC RUNTI ME_SCI L PB1 PFAL M6 g S NC
w7 r—SMC_ODD_DETECT - B9 |pB2 PF5[_N4 - SMC MCP SAFE MODE  gormy a6
s _SMC_PB3 PB3 PFG_I_‘}_‘_XNC
s _SMC_PB4 - C10_|PB4 PF7[_Mma -+ NC
NCx—equ——2B10 |PB5
« _SMC_PB6 b= PO B @e—xNC _ | NT
w SMC_GEX_OVERTENP_L ALl |pe7 gg—w—"—;mmgss%.m—@“
) — a8
 qom—SMC FAN 0_CTL - Gl1 |poo pa3|_Kz e=a (OC) SVB BSA CLK D
36 SMC FAN 1_CTL PC1 PG4 SMB_A_S3_DATA s
36 SMC FAN 2 _CTL PC2 PG5 SMB_A S3_CLK s
o @m—SMC FAN 3_CTL - H13 |Pc3 PGs|_MZ SMB_B_S0_DATA 3
22 SMC_FAN O_TACH pca PG7|_L6 * -((I:) SMB_B _SO_CLK D
s D SMC FAN 1_TACH > G2 |pcs o SMC PROCHOT "
36 SMC _FAN 2_TACH H1l |Pce e SMC_THRMIRI P
5 0D SMC _FAN 3_TACH - 113 |pc7 ::;—‘—@“
12 X NC
s y—SVB_X_AXI S * Mo _|PDo PH3|_A4 - SMC_PH3 a6
5 D> SM5_Y_AXI S - N9 [PD1 PH4|_B3 @&=—x NC
a5 Z (| PD2 PHSL 4 gy s NC
a6 SMC_ANALOG | D PD8
36 SMC_NB_CORE | SENSE PD4
36 SMC_NB_DDR | SENSE PD5
s SMC_ADC14 o5
@D SMCADCIS g ey
SMC_PB3:
SMC | G THROTTLE_L for MG systens.
O herwi se, TP/ NC okay.

. 7 _PP3V3_S5_AVREF

SMC

0 =PP3V3_S5_SMC

490
22

b

S TIN

1
2

B

BYPASS=U4900. ML2: L9: 5 nm

s _SMC_XTAL

55 37 36 @M_‘_&C RES*
A3
A2

s _SMC_EXTAL

NOTE: P94 and P95 are shorted in sone platforns.

NOTE: SMsS | nterrupt
If SMS interrupt

H8S2117- R:
(SMC_PECI )

( SMC_PECI _VREF)
( SMC_PECI _VSTP)

can be active high or
is not used,

| ow, renane net

pull up to SMC rail.

BYPASS=W4900. E1: D2: 5 nm
SMC_VCL
o]
N o —
gl g=E o 0-47i%
AVCC VvCC VCL AVREF
L R4909'| ['R4901
BP0 s T 0K 21K
LGA- HF 1 i
] e
MDL|_Dl g 37
OMT o[t gu | SMC KBC NDE N

XTAL
EXTAL NM [ E3 g SMC_NM am e

ETRST|_H3 qu SMC TRST L am

e Lo NO STUFF

1R4902 |'R4998 |'R4903
/VSSN 10K 10K 0,
{4414 xwa900 Jew  Sibew S fhew
bl SM 5402 2402 2402
24552 | |
GND_SMC_AVSS ., 5 1 40
accordi ngly.
SYNC MASTER=T27 M.B SYNC DATE=02/16/ 2010
e
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SMC Reset "Button"

335 s =PP3V3_S5_SMC
s =PPVI N S5_SMCVREF
Deskt ops: 5V

Supervi sor & AVREF Supply

Mobi | es: 3. 42V
1 - o 11RSOOO
— V+ VIN N
e@%;- Us010 %ﬁw
CEF*MZ; 35 VREF- 3. 3V- VDET- 3. 0V 5402
s m—SMC_TPAD RST L 6vRL* (1 PlnooD304  RESET* 8 SMC RESET_ L o = o
1336 38 SMC_ONOFF_L 7w (1PY)
™ PP3V3 S5 AVREF_SMC
SMC MANUAL_RST L 4 |peLAy REFOUT| 8 RECRS W DHHED: 1 m
an B )
o 7L C50251 1C5026
10uF 94— —— 0. 01UF
W T
&
PLACEMENT_NOTE=P| ace R5001 on BOTTOM si de GND_SMC_AVSS 23 35 39 40

MR1* and MR2* nust both be |ow to cause manual reset. VO TAGE=0V -1

Used on nobiles to support SMC reset via keyboard.

NOTE: Internal pull-ups are to VIN, not V+.
Debug Power "Buttons"
SMC_ONOFF_L a5 36 43
oM T oM T D
R5014* 1R5015

M:lg% Mlo}év
'ebgvz é’fﬁ
S| LK_PART=PWR_BTN S| LK_PART=PWR_BTN
PLACEMENT_NOTESs:
= Place R5014 on TOP side
Pl ace R5015 on BOTTOM si de

SMC Crystal Circuit
R5010 €010
3 _SMC_XTAL 1290\ 2 SMC XTAL R 1:
i CRI TI CAL l
st 5010 1 @
20, QONHZ
5X3. 2- SM %011
2 15pF
s _SMC_EXTAL 1 il 2

System (Sl eep) LED Circuit

s =PP5V_S3_SYSLED

R50311 'R5030 Target Current: 7.5 mA
66

74K

1160 1/

MF-LF ME-
402, 5402

SYS LED ILIM

SYS LED L_VDI V

R5032*
5.749K 6 5 4
asw B E Q6030
102, Ly DVB54D0UV
SOT- 563
SYS LED L {*>| _g
— @
QL

=
N
w

s I SMC _SYS _LED

SYS_LED ANODE ooy

I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 50 OF 109
Il NOT TO REPRODUCE OR COPY I T
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SMC FSB to 3.3V Level Shifting
w5 _=PP3V3_S0_SMC
'R5061 *R5060
100K 10K
5% 5%
e B %}E}é’
5402 5,402
TO smMC
. =] 3
CPU_PROCHOT_BUF .
o 1 Q6060
- DVB53DOWV
TO CPU 2|c |'<* Sor e
Re0R2 N B060 %”—
69 14 10, 5
> CPU_PROCHOT L ué; 2 CPU PROCHOT L_R SVBB3D0LV
178w SOT- 563
05" 4 s
5D 059 :
;‘ %hs/gar\llsFEAPE
- |
5 s
S T g2 -
SMC_PROCHOT am =
o 14 10 PM THRMIRI P_L
3P 059
;' %hs/gar\llsFEAPE
._‘
o
1S © G5
SMC_THRMIRI P am s
SMC Pul | - ups
w50 _=PP3V3_S5_SMC
. s _SMC_PAQ R5091 100K 1 2
S'VC AI | ases s _SMC_PA1 5097 100K 1 5 5% 17 I6W MF-LF 402
s S’\/C PB4 5058 10K 1 2 5% 17 T6W M- LF 402
39 W%Z'\E@B!\KEPDTR\L/EE'\BE — SMC ADC14 oD % _SMC_PB6 5005 10K 1 5 5% 17 I6W M- LF 402
-_| = - 5% 171I6W MF-LF 402
w0 SMC_CPU FSB_| SENSE __SMC ADC15 oo R5070
C NCE _ 12 56 25 _SMC_ONCEF_L 10K 1 2
» SNC NP _OCRE | SENSE SMC_NB_CORE | SENSE . o I D R5071 300K, 2 W VT 207
o SNC MCP DDR I SENSE  — SMC NB DDR ISENSE iy ss 575530 _SMC_TX_L R5073 10K 1 , 5% 17 T6W MF-TF 402
-_| = - 37 3 30 sm RX L _‘5 J74 100K 1 2 5% 17 T6W M- LF 402
5% 17 T6W M- LF 402
TP_SMC GPU 1V8 | SENSE — SMC ANALGG | D o = . SMCTMS R5077 10K 1 )
M GPU | SENSE — SMC GPU | SENSE oo - 4 s _SMC_TDO 5078 10K 1 5 5% 1716W M- LF 402
TP SNC_GPU_VSENSE _ SMC GPU VSENSE 27 2s _SMC TDI o079 10K 1 2 >% TTTOWW-TF 402
VAKE_BASE=TRUE = oD =2 4 35 _SMC_TCK 2822 10K 1 5 5% 17 T6W WF-CF 407
. SMC Bl L BUTTON L 10K 1 2 5% 17'I6W MF-LF 402
s m—SMC_GFX_THROTTLE L = SNC LG THROTTLE L o o TEMEBC AGOK R5087 470K 1 % T TEW W TF 402
_ o SMS | NT L _‘5 03 10K 1 2 5% 1716W MF-LF 402
36 S\é% IN;I' L = =SMC_SNVS_| NT 35 ; SMC_GEX_OVERTEMP L R500 10K 1 5 5% 17 I6W M- LF 402
5% 17 T6W M- LF 402
1 —MCP_WAKE REQ L — SMC _G3H PONERON L o =5 s o -SMC_G3H _PONERON_L 0098 100K 2 W T 307
R5096 s s _=PP3V3_S0_SMC
- m_SMC MCP_SAFE MODE 1,04 2 MCP_SPKR o
5% s _SMC_PAS5 R5089 10K 1 2
N£ %F 5% 17 T6W M- LF 402
40.

Unused Pi ns

» D—SMC FAN 1 CTL = R SMEFAN 1 CTL

TRSMC_EAN 1 TACH — SMC FAN 1_TACH oD =
s >—SMC_FAN 2_CTL — NC SMC FAN 2 CTL _

. FAN 2 _TACH = C FAN 2_TACH s

» —SMC FAN 3 CTL = NC SMC FAN 3 CTL _

NC SNC_FAN 3 TACH - — SMC FAN 3 TACH oD =
 —SMC_RSTGATE L — TP SMC RSTGATE L

— MAKE_BASE=

s P1 —
= m—SMC_P10 = R SMC_PL0
= rm—SMC_P20 = TR SNC FR%E
» —SMC_P41 = AR SNC P4l
= rmy—SMC_PB3 = AR SNC_PB3
s rmy—SMC_PH3 = AR SN PH3

SMC Pul | - downs
55 _SMC BS ALRT_L R5076 100K 1 2
o 35 10 _SMC_ADAPTER EN o085 10K 1 2 [°% 17 I6W M-TF 202
s _SMC_CASE_OPEN 5086 10K 1 2 D% 1T IGWWF-LF 302
w5107 _PMSLP S4 L 5090 100K 1 o 5% ITIBWM-LF 202

5% 17 T6W M- LF 402

SYNC MASTER=( T2/ M.B

TTTLE

SYNC DATE=(10/27/2009

SMC Support
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CRI TI CAL
LPCPLUS_CON
J5100
55909- 0374
. _=PP3V3_S5_LPCPLUS o~ 32
s _=PP5V_S0_LPCPLUS ~
Mo ol2  gu | LPC CLK33M LPCPLUS (s v
72 35 19 @y LPC_AD<0> =0 0" _que | LPC AD<2> GD w7
2 2 15y LPC_AD<1> 10 0l° ee | LPC AD<3> D v e
7 8
oo SPL_ALT_MOSI - ool o 1 SPIROMUSE MEB oD 7 e
22 SPI_ALT_M SO 002 g | SPI_ALT CK e
72 3 10 rmy—LPC_FRANE L DET D EV R SPI_ALT CS L .
s 10 qm—PM CLKRUN L 50 0> @up | LPC SERIRQ aD s
w55 7 oo SMC_TMB 710 0" e | LPC PWRDWN L am e
2 > LPCPLUS RESET L - ool o | SMCTD oo =5
s 55 @@ SMC_TDO - 20012 5 [ SMCTCK o *
» > SMC_TRST_L - 2002t o | SMCRESET L o
% g SMC_MD1 - 200 | SMCNM o -
%0 55 o [rmy_SMC_TX_L - 200l g | SMCRXL oD 5 56
U 29 o ol ; LPCPLUS GPI O oo 7
33 M\ 34
N\
516S0573
SPI_ALT M SO., »
SPI_ALT_MOSI ., .
SPI_ALT CLK ., »
SPI_ALT CS L o 1
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
R5128'| R5127'| R5126'| R5125"
0 a7 47 47
R5110 402, 402, 402, 402, R5120
o o SPI_CSO R L 1,35 2 .sPl _cso L LAAN2Z_SPL_MB CS L grmy. e
5% 5%
10) 10)
R5111  Hhob¥ R5121  Mob¥
o Emy_SPL_COLK R 1,\}'§\/2 21 SPL_CLK 1,\8\/2 SPI_MB CLK
5% 5%
10) 10)
R5112  MELF R5122 M L¥
o SPL_MOSI_R__ 1,79, 2 2 SPI_MOSI WA SPI_M.B_MXSI| g
5% 5%
178w 1/ 18w
Ve R6123  Mgi!
12107 SPI_M SO 1 2 SPI_MB M SO (g
g
. _=PP3V3_S0_DEBUGROM
EFI _DEBUG EFI _DEBUG
= - EFI _DEB
R5101') |'R5103 C5101 - e oes
5% %, 0. 18 — 4 — UG
wiEs 3 e biE 7
2 2 20 U5101
DEBUGROM E2 3 ley MPAMOL-Ropal 5 =1 2G DEBUGROM SDA g o0
DEBUGROM E1 2 g1
6 = JGROM
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
8 C. 0.0
Wite: OxAC/ OXAE J_ NOTI CE OF PROPRI ETARY PROPERTY:
Read: OxAD OXAF = THE | NEGRVATI ON_CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN TH' S DOCUMENT | N CONFI DENCE 51 OF 109
Il NOT TO REPRODUCE OR COPY I T
NOT TO oR S VWHOLE OR
"IV AL e ars resemen D PHESRPRTETTR7 OF 76
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n 1] H n 1] H " 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
MCP89 R5200*] |'R5201| SO- DI MM " A" SMC R5250'] ['R5251 Debuzg Tenp SMC R5280'| |'R5281| Battery Charger
U1400 s s ‘ 12900 04900 1o s agn TMP442A: US535 04900 20 S0l | SL6259 - U7000
( MASTER) Mib}z@; Q%QLEV (Wite: OxAO Read: OxAl) ( MASTER) Mib}z@; Mg.zdé’ (WRI TE: 0X98 READ: 0X99) ( MASTER) Mib}z@; ZMEL}@’ (Wite: 0x12 Read: 0x13)
=0 SYBUS MO 0 _CLK — =I12C SODIMVA SCL ., » SMB_0_SO_CLK —b: SVBUS SMC 0 SO_SCL — =12C MCPTHVBNS SCL ., . SMB_BSA_CLK —| 12 SVBUS SMC BSA SO — =SMBUS CHGR SCL . D
BASE=TRUE = ="WARE BASE=TRUE . — | = = ~BASES =
7210 1 SMBUS MCP_O_DATA — =12C SODIMMA SDA . SMB_0_SO_DATA L SNBUS SMC 0 S0 SDA — =12C MCPTHVENS_SDA ., .» SMB_BSA_DATA 1 SNBUS S\C BSA_SDA — =SMBUS_CHGR SDA .
_ ] L J - L J - L
SO D vj " B" - A,, US nnect | ons BATTERY
SMNC SMBus Co
(Wite: 0xAZ Read: OxA3) NOTE: SMC RMI bus renmmi ns powered and may be active in S3 state M (See Tabl e)
— — Battery Manager - (Wite: Ox16 Read: 0x17) —
e — =12C SODIMVB_SCL = . : — = "
. = =12 « SRE3V; A Battery LED Driver - (Wite: 0x36 Read: 0x37) =—=SMBUS BATT S ”
Debug Devi ces m = 2C SODIMVB SDA ., Battery Temp - (Wite: Ox90 Read: 0x91) _ =SMBUS BATT SDA .,
(Not stuffed in production) L S'VC R52719<1 11R|?271 Tr ac k(pad L
4900 % & J580 —
Vref DAGCs M ke ( MASTER) WRES T HREY [ (Wite: 0x90 Read: 0x91) SVC nage nt" SVBUS nnecti ons
- DAC5574: U3300 - CD3275: 880 |\/h ne u ( Q) |
(Wite: 0x98 Read: 0x99) (Wite: 0x72 Read: 0x73) s SMB_A S3_CLK 5%:%“&“5%:?&“ S3_SscL — =12C TPAD SCL s g The bus formerly known as "Battery B'
.. =1 2C VREFDACS SCL — — =1 2C M KEY SCL - s SMB_A_S3_DATA — a7 SI\/BUS=?£A S3_SDA = =1 2C TPAD SDA m . ZPP3V3_S3_SMBUS_SMC_MGML
2 =1 2C_VREFDACS_SDA — — =12C M KEY_SDA . | L
/ ' SMC Debug ADC
- 4900 LT23097 UB000
Mar gi n Contr ol ( MASTER) (Wite: 0x10 Read: Ox11)
PCA9557: U3310
(Wite: 0x30 Read: 0x31) » SMB_MGMI_CLK =1 2C SMC ADCS SCL ., C
- 2C PCAISS7D SO - .» SMB_MGMI_DATA =1 2C SMC ADCS SDA .,
» =1 2C_PCA9557D_SDA ;
]
SMC "B" SMB Co '
EFlI Debug Seri al B us nneCt I ONsS
M24MD1: US101
(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 2% ew EMC1413: U551 1
( MASTER) ) SLF (Wite: 0x98 Read: 0x99)
» SMB_ B SO_CLK — =12C CPUTHMBNS SCL .,
mn mn H -
MCP89 SMBus " 1" Connecti ons = SMB.B_S0_DATA = =126 CPUTHISNS S0 .
L
. =PP3V3_S0_SMBUS MCP_1
NO STUFF NO STUFF
R5230" IR5231
(Wite: OXEO Read: OxE1) M:.lﬁ}@’ %FE}@’ B
202, 2402
12 SVBUS MCP_1_CLK
TVAKE_BASE=TRUE
11 SVBUS MCP_1_DATA
TVAKE_BASE=TRUE
d R5235') ['R5236
MCP89 SMBus 1 is slave port to 18% %6
access internal thermal sensors WP i/é-u‘év
202, 2402
Anot her slave port is avail able
at 0x10/0x11l, probably not used.
-
SYNG. WA B VAGT ER o] A
T -
K87 SMBus Connecti ons
d} Appl e I nc. 5' 8561 | D
8 C.0.0
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7

6

CPU Vol tage Sense / Filter

» » PPVCORE SO_CPU XV\55§09

1532 CPUVSENSE IN
PLACE_NEAR=U1000. AA13: 19. 05 nm

R5309
A SMC CPU VSENSE o, -
1%
e |1 5309
a0z _L g 3o0F
—— 20%
2 6.3V
X5R
402
GND_SMC_AVSS :; 35 36 39 40

Pl ace RC close to SMC

MCP Vol tage Sense / Filter

XVB359
1532 MCPVSENSE IN

s - PPVCORE SO_MCP

PLACE_NEAR=U1400. AB22: 5 nmm

PBUS Vol t age Sense

R5359
A 03K SMC_MCP_VSENSE g o
1%
Wi 5359
L B N P =
T 20%
2 6.3V
X5R

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

Enable & Filter

6315
NTUD3169CZ
SOT- 963
N- CHANNEL

6 PBUSVSENS_EN L

o r—=PBUSVSENS EN 2 S
Enabl es PBUS VSense i

di vi der when hi gh. ,__

3 PBUS G3H VSENSE

R5385"*
27. 4K
SR 53
»7 PPBUS G3H W,
PPE H . Wabh,[ RTHEVENIN = 4573 Chrs
P- CHANNEL SMC _PBUS_VSENSE oo 5
R5315* 1
160K R5386'| |1 5385
1/ 16W 5.49K¢ | g 22UF
MFZLF 1% S —— 309%
402, 116w [\
MF-LE 2 $5R
PBUSVSENS EN L_DI V 402, 205
GND_SMC AVSS ., 5 26 50 10

Pl ace RC close to SMC

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

TTILE

Vol t age Sensin

d} Appl e I nc.
®

e |
051-8561 | D
C. 0.0
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8 7 6 5 4 3 2 1
MCP MEM VDD Current Sense / Filter MCP VCore Current Sense Filter
. _=PP3V3_S0O_MCPDDRI SNS 35?31@
=PP3V3_S0_MCPCOREI SNS MCPCORESO_| MON % SMC MCP_CORE | SENSE
8 S N A e N 59 —@ 36
C54001 p 13@
T ] P Jooarz
MCPDDRFET_KELVI N il 5 OL%QO A - ggfﬁ’%o Iz Qggg%
21 1f,, SC70-5
m " 4 NCPDDR SENSE_AMP (Sense R “output") U429 - fh R5415 GND_SMC_AVSS 21 25 20 3 10
- > MCPDDRFET_SENSE 3N » m_MCPCORESO_VO slin | SO our |6 MCPCORE | QUT 1A Q2 PLACEVENT_NOTEs:
g Gai n: 100x %W Pl ace close to SMC
R541(81 > ) %IM( 100v/ V) " Scal e: 10A / V oo (For R and Q
% R5411 G\D Max VOut: 2. 48V .
%’%E\i 4 0 Sense R is R7525, inChm ”| NOTE: Do not stuff R5415 _andl
VOPODR SENSE E WE? Max Vdiff = 24.8mV R7593 at the sane tine!
NO STUFF * I:_
1 CE}4U%4 =
2 %ézgémwv- YAE —IE %S{
A\ 1 MCPDDR SENSE B | -
3 437
MCPDDR SENSE ¢ 1 SMC MCP_DDR | SENSE
AAAA—¢—SNC_NCP_DOR | SENSE oo,
i
1 2 1
R5412 bt 1 GOA3P
% PLACEMENT_NOTEs: T3 8%/
%ﬁw - = - 2 Xﬁé
b5, Pl ace close to SMC
(For R and Q) GND_SMC_AVSS ; 35 36 20 40

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

» _=PP3V3_S0_CPUVTTI SNS

PLACEMENT_NOTE=PI ace near sense resistor o

74 55

NOTE: Monitoring current from

across R7008

Sense / Filter

s _=PPBUS_S5_CPUREGS_| SNS_R
1
CRI Tl CAL “3 "’W Cfiﬁ}]
R5492 1 Y
LT paez | B s
iw .
g ISNS CPWTT N __s5lin  'SC/6 - our |6 CPWIT I QUT 1 y 5 SMC_CPU FSB | SENSE s
1)
' |_| ISNS_CPWIT P _thine g0\, Rl o WbF |1 C5436
= —_ 2UF
o+ _=PPBUS_S5_CPUREGS | SNS o PLACEMENT_NOTEs: T gmé%
o Pl ace cl ose to SMC i85
] (For R and © L GND_SMC AVSS 2 35 36 30 40
Battery (BMON) Current Sense, MJUX & Filter
» _=PP3V42_G3H BMON | SNS
CEA18 "CbaBy
1 1
- — o}up 0.1 5:: BMON: ENG
Char ger/ Load si de U5403 2 g\,, céﬁ.‘gz U5413
CKPLUS_WAI VE=Pdi f Pr_badTer 'NA213 0 NC7SB3157P64G
o CHGR CSORP slin  sc7o our [6 BMON_| NA_QUT 1l S0 smle SMC_BMONMUX_SEL
BMON: ENG PR,

CHGR CSO RN _afine oo/ REFIL 5 . | SL6259 Gfal n: 36x
CKPLUS_WAI VE=Ndi f Pr_badTer ( V) av veq | NA213 Gai n: 50x
Battery side G\D 3554:91

~ 3 4 BVON_ANMUX_OUT 15AAR o SMC_BATT | SENSE _rrm, o
! BO Al Vlg/\/
battery to PBUS (battery discharge) VER 1 BMON: ENG M:_lﬁ,\gv 1 C5490
1 BMON: PROD 1R5423 402 0. 022UF
= R5431 100K~ PLACEMENT_NOTES: ;i
o [rm— CHGR_BVON 2AMNA ¥s¥  Place close to smc | %2
From char ger ] ] 5% 2 (For R and O L_GND_SMC AVSS 2; 35 36 30 40
Eor engi neeri ng. tSt f;meﬁ% L NOTE: R5401/ C5490 changed due to | ow
or production, stu — — source/sink current of |SL6259.
PLACEMENT_NOTE=PI ace R5431 next to U5413

T —
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CPU VCore Load Side Current Sense / Filter
R5471
o o MP6_I MOoN 15 A% SMC_CPU_I SENSE gy s
1%
S Re4801] |1 c5470
17. 4K 2UF
PLACEMENT_NOTEs: 311803 T, gﬂg%
Pl ace close to SMC ab2, i85

(For Rs and O
GND_SMC_AVSS ,; 35 36 39 a0

DC-IN (AMON) Current Sense Filter

R5481
- CHER AVMON 1% 3% | SMC DCIN I SENSE g s
1%
S | csa87

PLACEMENT_NOTEs :

Pl ace cl ose to SMC
(For R and ©

|
|
Mm%\,
<N
c
T

GND_SMC_AVSS ; 35 36 39 40

SYNC MASTER=T27 M.B

"7 Current

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

SYNC DATE=02/ 02/ 201
Sensi n

051-8561 [ O]

C.0.0

2 1




CPU PROXI M TY/ HDD FLEX AREA/ FI NSTACK THERMAL SENSOR

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

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

DETECT HDD TEMPERATURE

DETECT FI N- STACK TEMPERATURE

3

Bca a0 (o)

SOT732- 3 5

3

1
BB 4334

SOT732- 3 N

s _=PP3V3 SO CPUTHVENS R545715
i 2 PP3V3 SO_CPUTHMVBENS R ]
5% M N-REGK W DTHCG. 55 n
1716w VOLTAGES3, 3V O
VL APN 353S257|1 R5516" 'R5517
DD 10K 10K
~ 1% 5%
75 CPUTHVENS D1 P é'{%? }E;.’ 1136w il 16w
202 202
DFN 2 2
C5521 1 2| pp1 THERM / ADDR|_” CPUTHVENS THERM L
0. 0022uF ——
oV A I~ 3 Df\11CRI m CAIALERT* 8 CPUTHVENS ALERT L
=24
402 i _ 4 or2/ 3 svoatal @ | =12¢ cputHveNs spa o
: e = 5| one/ o3 smork |10 | =i2¢ cputhveNs saL o
G\D  THRM_PAD
6 11
75 CPUTHVENS D2 P J_
C5520 * = PLACEMENT NOTE: PLACE U5515 NEAR CPU
0. 0022uF ——
10% ——
50V 2
cERM
402
75 CPUTHVENS D2 N

MCP DI E/ CPU

DI E/f MCP PROXI M TY THERMAL SENSOR

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

MPT QD SESR  APN 35352795

DETECT MCP DI E TEMPERATURE

s _=PP3V3 SO MOPTHVENS 1A A/A 2 PP3V3_SO_MPTHVENS R
M N LINE WETHES. 25 mm
5% M NREGW BTHEG. 58
1/ 16W VOLTAGE=3. 3V
NE;);F s T_DI ODE_SENSOR
C5535
7 10 gy MOP_THVDI CDE P Vi 0. 1UF
MCP_T_DI CDE_SENSCR us frvg
C5522 1 535 oo
el 1 |y, TMPA42A
sV, 2 |y SOT23-8
cerm Ii MCP_T_DI ODE_SENSOR SCL | 7. =12C MCPTHVBNS SCL D @
e MCP. THMVDL CODE. N 3 |pxp2 spal 6 =1 2C MCPTHVENS SDA B
& 4 loxne
an

75 10CEY CPU THERMD P

DETECT CPU DI E TEMPERATURE

75 0B CPU THERMD N

PLACEMENT NOTE: PLACE U5535 NEAR MCP

= [ ER

SYRC_DATE=VASTER

R T

Thernal Sensors

d} Appl e I nc.
®

TG O e |
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. =PP5V_S0_FAN RT

. =PP3V3 _SO_FAN RT
CRI Tl CAL
|| 76192%%04
R5660 VS
1/12% NCPO
R5665 "ask, 1[5 sv oc
« o SMC_FAN_0_TACH L AK,  EAN RT_TACH 2[5 | TAcH
16w 3l 5| MOTOR CONTRQO
| 45| e
R5661"
100K 660 No—20O
e &b
it SSMBKL5FV 1 51850521
402, SCD- VESM HF
= L ; FAN_RT_P

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

Fan Connect or

TG OVEET |

(3, pietne. ool Eoor]D
®

NOTI CE OF PROPRI ETARY PROPERTY: PR —
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PSOC USB CONTROLLER

- USB | NTERFACES TO M.B
- SPI HOST TO 22

- TRACKPAD PI CK BUTTONS
- KEYBOARD SCANNER

|
! |
! |
! |
! |
! |
! |
|
_ - 50: |
" —PP3V: TPAD R5704 _ YPASS=U5701. 49: 50: 11 mm
| - =BP3VS 53 3P ove s psoc | Bveassuston BYBESERTOL B SOE |
| 5% R X
| %Eg%“ VOLTAGESS. 3V 1C5704 [t C5705 [ C5706 !
40 —L_1ooPF~ -0 1UF 4 7TUF |
| -1 5% -1 10% 20%
5 50V , 16V 5 6.3V |
| %?M X7R- CERM T )G(gg
|
|
|
| J__ |
| = WS KBD23 . |
| w1 PLCKB L WS KBD22 -4 |
| +» _BUTTON DI SABLE WS _KBD21 .,
, w7 _Z2_HOST | NTN WS KBD20 ., !
| w WS _LEFT_SHI FT_KEY W5_KBD19 ;.5 !
| +» WS LEFT_OPTI ON _KEY e WS KBD18 .. |
|
I ol al<| ol o Kolale| ||| <|o |
(1] ToR Tol IToR Yol BToR INVOR NS IS B O IS B B
! mr\\—cmmr\waovmoov |
! Nlmlololololg>o|o|o|o|N|N| |
| s WE_CONTROL_KEY 1p2_30000400 aoacooa p2_2/42 W KBDI7 7 a3 |
| wr Z2_KEY_ACT L Ap2_1 CRI TI CAL P2_0[4t W5 KBDI6N . |
| NCx—3P4_7 oM T P4_6|40 KBD1 a3
I TP P4 5 1p4 5 uUs701 P4 4[39 W5 _KBD14 7as !
| 7 _Z2_DEBUGB 9P4_3 CcY8C24794 P4_2/3 W5 KBDI3 ;. !
w7 _Z2_RESET dpa 1 MF P4 0[37 _WS KBD12 ., |
! w7 _PSOC_M SO 1p377 (SYM VER2) P3 636 WS KBDI1 ., |
! 1w, _PSOC F_CS L 4p3 5 P3 435 WS KBD10 . |
| w - _PSOC MOSI 9p3_3 33752983 p3 2[34 W5 KBD9 7 a |
| 17 _PSOC_SCLK 19p3” 1 P3 0[33 WS _KBDS 743 |
| a7 Z2_M SO 1p5 7 P5 6|32 KBD7 7 a3 |
| w7 Z2_CS L 12p5 5 P5 4|31 WS _KBD1 7 a3
| 17 _Z2_NOBI 13 p5_3 P5_2[20 WS KBD2 . :
I 22 SALK o LI NET ~oownso P5_O0E KB " I
! U 8 It S THRM
| FrealdaSERaaaa  PADS? I
L e I B B DA B BN B B A DA BN B |
| HENEEEENENEERE 1 |
| TP_PSOC SCL WS _KBD4 7 |
| TP_PSOC _SDA WS5_KBD5 7 |
| TP_PSOC P1_3 = W5_KBD6 |
| TP_I SSP_SCLK_P1_1 TP_| SSP_SDATA_P1_0
| I SSP SCLK/ | 2C SCL | SSP SDATA/ | 2C SDA :
| R527401 Z2 OKIN ;. |
| 210 _USB TPAD P 1 2 s USB TPAD R P TP P7_7 |
| 116w (PP3V3_S3_PSOC) |
! Mios" === |
| R5702 1C5702 |1 C5703 [+ C5701
I USB_TPAD N 24 USB_TPAD R N g = A :
72 1 2 4 T T i :,' 3
| ° 1/\/5\0/4\/ : 2 Ry 2 7% cerm 2 SeR’ |
18w 402 603
! Mo !
| BYPASS=U5701. 22:19: 5 . |
| = BGPASSSLBT 1. 28y PRs8-(BY01. 22: 19: 11 mm |
|

TPAD Buttons Di sabl e

4 BUTTON DI SABLE
PLACE THESE COMPONENTS CLOSE TO J5800
6 THI' S ASSUMES THERE' S A PP3V42_G3H PULL UP ON MLB

701 |2
SSNBngSOETAngE K
m|— THE TPAD BUTTONS W LL BE DI SABLE
2[G™ Ssit WHEN THE LI D IS CLOSED

LID OPEN => SMC LID_LC ~ 3. 42V

54 36 35®M LID CLOSE => SMC LID LC < 0.50V

IC [PINNAME| CURRENT | RSNS | V.SNS | POAER
TMP102 v+ 10UA 2.55 KOHM| 0.0255 V| 0. 255E-6 W
80UA 0.204 V| 16.32E-6 W

3v3 LDO VDD 60MA (MAX) | 10 OHM | 0.6 v 36E-3 W
VOUT | 60MA (MAX) | 0.2 OHM [0.012 V| 0.72E-3 W,

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

18V BOOSTER VI N AMA (MAX) [4.7 OAM | 0.0188 V| 75.2E-6 W,

SMC

Manual

Keyboard Connect or

a3 s _=PP3V3_S3_TPAD

W
N

s | =PP3V42_G3H TPAD | Nex—0)
30|
_29_8
o B KBD1 2d 0
7 W5 _KBD2 21 5
7 _WS_KBD3 2 5
1w+ WS _KBDA =D
w7 _W5_KBD5 e
7 _W5_KBD6 24 3
7 W5 _KBD7 24 J
7 W\5_KBD8 2l o
7 _WS_KBD9 29 J
LED: K6_K69 .. _W5_KBDLO EE Y
R5714  «+ W5 KBDI11 o
We kBD1s ¢ 1 A0, o B _KBD12 o
“ \ w7 _WS_KBD13 EE I
1/ 6w ws WS KBD14 FE I
Vo5~ . W6 _KBD15_CAP 2
- W5 _KBD16_NUM EE DY
R5715 w2 W5 KBD17 EDY
10K - W5 _KBD18 1
« W5 KBDIBN  1AAA2—) 7 s kBDIo q 9
1/ 6w w7 WS _KBD20 4o
Vo5~ s WS _KBD21 £
o B _KBD22 1o
RS710 ., ws KBD23 EI
SMC_ONOFF_ L 1 2 /W5 _KBD ONOFF L S
5% 4
Co710:| ¥ s W5 LEFT SHI FT_KBD 3 g
0. 108 w- W5 LEFT_OPTI ON _KBD E DS
C%EEAT 27 W5 _CONTROL_KBD 1o
poeom e | Lo
F- RT- SM
FF14- 30A- R11B- B- 3H
J5713
CRI TI CAL
518S0637

Reset & | sol ati on

Left shift, option & control keys conbined with power button cause SMC RESET# assertion.
Keys ANDed with PSOC power to isolate when PSOC is not powered.
s _=PP3V42_ G3H TPAD
was s _=PP3V3_S3_TPAD CRI Tl CAL « 1 C5750
0. 1UF
VDPD — 1%
Us750 2 Yo oo
SLGAAPOO6
. WB_LEFT SHI FT_KBD 2N m TN
3|IN L_\CUTAA W5 LEFT _SHI FT_KEY .
(TPD) )i
7[IN A3 le_
(TFD) L
a7 WS_LEFT_OPTI ON KBD slinel 3 arpe | WS LEFT OPTI ON KEY .
awn | BEY
n o
= Pul | -up in U5010.
SMC TPAD RST L oo
CRI TI CAL 4| 1 C5755
veo I ?S%NF sswsmgg/gblrz e
U5755 2 Xl ceRM sors63 | Kh
SLGAAPOO6 =
2|in AL TDFN *
) 5[G" siz
s a2 M\ a4 SMC TPAD RST
w7 \W5_CONTROL_KBD 7N A3 B2 =
olin a1 D o 8l 8 WS CONTROL KEY - SYN(%I ms1'EF¢T27 M_B SYNC DATE=02/ 16/ 2010
-~ VEELLSPRI NG 1
a\D T
0 ° 1- 8561

05

d} Appl e I nc.
®

"C.0.0
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BOOSTER +18. 5VDC FOR SENSORS

BOOSTER DESI GN CONSI DERATI ON:
- POWER 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 NJ 2 PP18V5_S3 R 55%6508%(2)28
. =PP5V_S3_TPAD RS5H%QT5 VN REER Y VLFSOI0AT- SMIFE | M TR DT e BOSIOVEXG VT RECR W DY o _=PP3V3_S3_TPAD o o PP18V5_S3
P 1 PP5V_S3 P18VSS3 VI N R5812 , s
E Bty B gl 1w w1 22.CS L o ols Z2_KEY ACT L .,
#2 - sa{’? — S iiew w+ Z2_DEBUGS ol 5 ols Z2_RESET
VIN R L4027 a7 _Z2_MOSI 8l 5 od? PSOC F CS L 1.
5819 w7 Z2_M SO 10 ° PICKB L
1 Tlﬁjg681%§5 FB| 4 P18V5S3_FB 1%5 — w1 Z2_SCLK 12 gg 11 PSOC_M SO T
N 2 w7 _Z2_BOOST_EN 14 13 PSOC_MOSI 74
NCx2-Po CTRLLS £2 BOST EN 'R5813 603°% v, Z2_HOST TNTN 6[O OTs PSOC SOLK ..
5816 * 1 C5817 CRITI CAL s 1 %S okl o ol =1 2C TPAD SDA
0. 7UF - L 2 2UF R5811 riew o, Z2 CLKIN 20[ 0 ol1e =1 2C TPAD SCL .,
8y 1% M 8 0 100K 2402 2 2t
XTR- CERM 2 2 %R PAD o 1/iew —O °
- LF
=) ~ © 5402
! 51650689 L
SYNC MASTER=MASTER SYNC DATE=NMASTEI
e
IO
d} Appl e I nc. 051- 8561
o C.0.0
NOTI CE OF PROPRI ETARY PROPERTY: [
PREPREFANY bR ERT R HEE ST 1 e
e PSEaEdR ACRERS T8 THE FOLLOW NG R —
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 58 OF 109
DO NOT SYNC FROM T27. REMOVED KEYBOARD BKLI GHT Cl RCUI T T T R S 1T | wioLE Or parr [ T—
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R5921 PULLS UP SEL PINS TO ENTER STANDBY MODE WHEN PI N IS NOT BEI NG DRI VEN BY SMC

Anal og SMS

. _=PP3V3_S3_SMs R51922
1,30 2 PP3V3 S3 srvs FILT,
S l lwﬂe gL
40 e
C59221 C5926
R591%%1 0. 1UF O1UF e
M:lg% %( }2{2 2 oo Us5920 Desired orientation when C
ibgv BVA141 pl aced on board top-side:
LGA AMM_1L N
= NCX—PNC oRi TI AL 10 SVE X AXI S .
fanny SMS_ONOFF_ L — SM5_PVRDN 12 IseLo e
—PASESTRUE 6 lseL1 Al 9 SMB Y AXIS o Y
6 SVE Z AXI S x Front of system
5 as
sT go AZ D> +Z (up) o ¢
o<
C59231 1C5924 |1 C5925
> 0.033 ';:: p— 0,033UF ::z 0933UF Circle indicates pin 1 |location when placed
;}{2 2 %}{ 2 %}{ in correct orientation
202 402 402
<L C4950- C4952 CAP VALUES WLL BE USED TO GET CUT- OFF FREQUENCY OF ~146HZ
PLACE NEARs:
C5923. 1: PLAGE NEAR=U4 MLO; 2, 54MM
S AT B 1
e
SYNC MASTER=VASTER SYNC DATE=MASTER
amya
BTG NOVEET sz |
d} Appl e I nc. 051-8561 |D
o C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | V\FCRMQ | ON_CONTAI NED HEREI NIS THE
PROPRI ETARY PROPERTY_OF APPL| wVPUT I NC.
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e ————
DO NOT SYNC W TH K84. REMOVED NO STUFF ON C5923, C5924, C5925. ADDED PLACE NEARS 11 NGT T RV G P S 1T 1 e e [T s




8

6

4

3

2

1

6003 "Red0d
PLACENENT NOTE=PLACE NEAR Q8450 PLACEVENT NOTE=PLACE NEAR Q4590 . =PP5V_S3_DEBUG ADC AVDD, 10 PP5V_S3_DEBUG_ADC_AVDD FI LT PPSV_S3_DEBUG_ADC_DVDD_FI LT , 10 =PP5V_S3_DEBUG ADC_DVDD .
T av T s Vortacey o s
16w 16w
XW5010 XW5020 MeLF DEBUG_ADC DEBUG_ADC DEBUG_ADC DEBUG_ADC M LF
M M 1 1 1 1 2 1
0 PPAVA WANE 1 L7L 2  p3va WAN F_XW 57 PPV SWODD 1 L°h 2 PRV SWODD XW —4 ?Pu?:o — %58:0 — EGPU? —4 %58:03
PLACE_NEAR=J3201. 22: 25. 4nm PLACE_NEAR=J4500. 9: 25. 4mm — 20% —— 20 — 26% — 20
DEBUG_ADC DEBUG_ADC 2 B 2 S5 2 &% 2 Sex
1R6010 1R602 603 402 603
634K PLACEMENT_NOTE=PLACE RC NEAR U000 M PLACEMENT_NOTE=PLACE RC NEAR U000 o
Thew DEBUG_ADC Thew DEBUG_ADC
VL CF gty L VDD DVDD L
2402 R6012 2402 R6022 = A =  DEBUG ADC
P3V3 WAN E DI , 226K ADC GO Py SW o , 226K | CADC CHL e U000 R630301 PLACEVENT_NOTE=PLACE GLGBE TO U900
DEBUG_ADC 1% DEBUG_ADC 1% 46 ADC_CHO 22 |cHO LTCZSOQ ADO|_14 H H =1 2C_SMC_ADCS SDA Va:n 3
'RE011 e DEBUG_ADC 'RE021 e DEBUG_ADC w0 ADC_CHI = o - D1 1 o
R6011 ot 1 06012 R6021 o3 1 06022 iy wilap  DEBUGAC yitw  DEBUG_ADC
2. 2UF 2. 2UF as 5
56w ;Ug/“vu 6w é”3VU . ADC_ G 1 o spAl_17. ADC_spA 402 R630302 PLACEVENT_NOTE=PLACE CLOSE TO L4900
ﬂg;r 2 ek 2%,2& 2 ek ADC_CH3 unused, so pul | ing down. DG o > o soLl 1 apc soL . ) -1 2C SMC ADCS SCL -
] DEBUG_ADC 46 ADC_CHS 3 o e @
R6005* 46 ADC_CHE 4 |cHe VREF| 7 ADC_VREE ML
L = 1K 4 ADC_CHZ 5 |or
110w . REFCOWP|_8 ADC. REECONP
DI VI DER: 2/3 DIVIDER - 2/'5 M:;'ég 2 1 2C ADDRESS: 0X10 / 0X11 DEBLG7 DEBLG
- THRM 1
ADC RANGE: OV TO 4. 096V ~—— GD— PAD 1 EGPUE“
L LSB: 0.001V LEEEE T, i
= Cerv
46 8 _=PP5V_S3 DEBUG | SNS .
DEBUG_ADC DEBUG_ADC
1 C6030 1 C6051
0. 1UF 0. 1UF
DEBUG_ADC oV DEBUG_ADC 20%
2 2
R6030 DEBUG_ADC o R6050 o
5 50 [I—LSNS Al RPCRT P 1,\’7\‘7\/2 15 | SNS Al RPORT R P U030 PLACEVENT_NOTE=PLACE RC NEAR U000 5 55 [—LSNS COD P 499, 15 | SNS ODD R P DEBUG_ADC PLACEMENT _NOTE=PLACE RC NEAR U000
N s OPA330 1 . o U6051 = DEBUG_ADC
/v 1w scro-5 = > ADC 1 v s OPA330 - -
M’ —] 4 R6034 M 1l \h\scm.s R6054
31N V. | SNS Al RPORT | OUT 1 2 o ADC CH? 46 4 I SNS ODD | QUT 1 2 o-ADC CHA 4o
DEBUG_ADC Y = DEBUG_ADC 3 Y =
R6031 § yasw DEBUG ADC R6051 N yisw DEBUG ADC
) 1 ) 1
7 %0 (TR | SNS Al RPORT N A28, s | SNS Al RPORT R N GAIN: 1239 02 (2:_6203:4 7 % R | SNS CDD N 499 s SNS ODD R N GAIN 561X o (2:.620u5|=4
10 10% 10 10%
wisw L 2 B3 Lo . &%
i E 05 Mios o
DEBI DEBI =
DERUG_ADG UG_ADC NO STUFH  DERUG ADG UG_ADC
Yyl R6032 R6033 L CB052 1 R6052 R6053 L
A70PF —— 301K 301K = a70PF —— 280K 280K =
10% —— b = 2 10% —T— 1% =) 2
sov 5 fow 1% 1%~ Hiow N
Ry 02 iew NO STUFF oy 2402 iow NOQ STUFF
Mg 033 Most C6053
470PF 470PF
12 12
r— 10% — 10%
50V 50V
Cerut Cerut
05 03
46 8 __=PP5V_S3 DEBUG | SNS
DEBUG_ADC
1C6061
0. 1UF
o
2
oo
DEBUG_ADC =
R6060
7 55 [Ty SNS HDD P 412 5 | SNS HDD R P DEBUG_ADC PLACEMENT_NOTE=PLACE RC NEAR US000
Y uU6061 DEBUG_ADC
e . OPA330
Mios SC70-5 R6064
o —+IN \73P\ 226K
4 I SNS HDD | OUT 1 2 o-ADC _CHS 6
DEBUG_ADC 3 13 N
R6061 N Y yisw DEBUG ADC
) 1
7 % IR | SNS HDD N 412 s |SNS HDD R N GAIN: 845X 02 g:62(324
Tose
1/ ow 1 2 b
Moz EBUG ADC = 05
NO STUFH  DERUG ADC —
C6062 * R6062 R6063 1
a70PF —— 348K 348K =
0% —— hew * 2
o 2 MF-LF 1%~ NO STUFF
202 , 402 i asw
host C6063
470PF
X080 HE
46 5 _=PP5V_S3 DEBUG | SNS DEBUG ADC PPVOUT SO LCDBKLT M = IIOI/
1 C5050 67 64 7 - 1 2 " SO_LCDBKLT_XW N
= . : 25, 402
96 1UF PLACE_NEAR=J9000. 38: 25. 4mm DEBUG |
2 e 'R6080
402 ™ PLACEMENT_NOTE=PLACE RC NEAR U000
1o
PLACEMENT_NOTE=PLACE RC NEAR US000 iew DEBUG_ADC
v = %oz SYNC VASTER=NMASTER SYNC_DATE=NAS T ER
DEBUG_ADC 2 ——
ue0s0 R6074 BVOUT_S0_L CORKLT. D1 DEBUG SENSORS AND ADC
7 &7 [Ty— L SNS LCOBKLT N shine sco . ouT |8 | SNS LCDBKLT | ouT 1 228K, o ADC_CHE __ as DEBUG_ADC TR
DEBUG_ADC 1% R6081 051- 8561
= 1/ew DEBUG ADC 75K Appl e I nc.
75 67 E | SNS LCDBKLT P 4|l Ne REF[ 1 M- LF 1% v ™
GAIN: 200X 402 1 C6074 116w ® C. 0.0
2. 2UF M LF . 0.
ab %, 2 NOTI CE OF PROPRI ETARY PROPERTY:
N s THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF APPLE COVPUTER, | NC.
4 THE POSESSOR AGREES TO THE FOLLOW NG
= | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 60 OF 109
= DIVIDER 3740 Il NOT TO REPRODUCE OR COPY I T
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. =PP3V3_S5_ROM

SPI : 31VHZ&SPI : 62VHZ SPI : 41VHZ&SPI : 62VHZ

R6150*| ['*R6101 6100 : o| CRITI CAL ‘R6151

ToKs 233K 81k L 10K

oS > ey i U6100 ittew

402, 5402 0D 32MBI T 402
soP
7 5 D SPI_MB_CLK 6|scLk SI/ sl oS o SPI_MB_MOSI
MX25L3205DMRI - 12G
oM T
o SPI_MB CS L 1 e
e SPL WP L o/ ace sa'si a2 SPL_MB M SO oy 5 72
197 D> SPI ROM USE_ M. B oo
SPI : 25WHZ&SPI : 41 VHZ D SPI : 25VHZ&SPI : 31 VHZ
NOTE: |f D¢ is asserted R6152 "l 'R6153
. h 10K 10K
ROM wi I | ignore SPI cycles. 5% 5%
1/16W 1/16W
M- LF M- LF
402, 2402
]

MCP89 SPI Frequency Sel ect

|

: Frequency] SPI _MOSI | SPI _CLK

| 25.0 Mz 0 0

| 31.2 Mz 0 1

| 417 Mz 1 0

| 62.5 Mz 1 1

I NOTE: 42 & 62 Mz use FAST_READ command.

SYNC MASTER=T27 M.B

SYNC DATE=02/16/201

TTILE

TG NOVEER gz |
d} Appl e I nc. 051- 8561 | D
S C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY: PR —
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=PP1V8R1V5 SO AUDI O

Y YL

L6201
FERR- 220- CHM

VD MUST BE LESS THAN OR EQUAL TO VL_HD

PP1V8BRIV5 SO AUDI O DI G

AUDI O CODEC

APPLE P/ N 353S2355

=PP5V_S3 AUDI O

8 48 50 52

i

0402

M N_LINE_W DTH=0.4 MM
M N_NECK_W DTH=0. 2 mm

=PP3V3R1V5 SO AUDI O g

C6210 cB211  VHTER
4, TUF 0. 1UF
2% S S 1% o o PPAV5 _AUDI O ANALOG am e
SR 1 XoR
” ” I c6214 ¢ |+ 06213
1
= (:61201[12 0 1P == —— 10UF crrica
20% v, , v
v 2 xR X5R
52 50 45 GAD_AUDI O HP_AMP T paY 402 603-1
oRITICAL - N o %
40 7 [T)-BPAV5_AUDI O ANALOG 6221 T B 3 S e o, 1 D AUDL O HP ANP o 50 0
10UF 10UF D VA_REF VA_FP VA AUDI 48 49 52 53
200 20% BI AS_DAC s |VBI AS_DAC
'R6210 SR 2 Sien - AUD HP_PORT L
2 67K 5051 6031 CS4206 FP s Ivie B LT HPOUT_L| 38 M N LLNE W DTH=0 30N\ M N_NECK_ W DTH=0 20N\ {0 5o
g ;%“Jew CRITI CAL 54206 EN - VHP:FI LT UB201 HPOUT_Rl_40 M N LILNE W DTH=0_30Mu M N_NEGK_W OTHEQ 200y AUD HP PORT R oD =
) rod CS4206ACNZC  HPREF|_ag MONLLNE W DTHEQ 308 M N_NECK_W DTH=0_20Md AUD HP PORT REF am =
&N
GPl Q0 = ANALOG SW CONTROL 52 AUD GPIO 0O GPl C0/ DM C_SDA1 LI NEOUT_L1+| a! TP AUD LOL P L NC
GPIOL = HP AVP CONTROL 50 AUD GPIO 1 12_|GPI OL/ DM C SPAZ, LI NEQUT_L1-1 34 TP AUD LOL N L NC
TP_AUD GPIO 2 — AUD LOL R P
Ne 1Gh LI NEQUT_R1+ 30 @D * g SPKR AVP. SIG SOURCE
GPl 8 = SPKR AMP SHDN CONTROL 51 (OO} AUD GPIO 3 15 |GPI C8 LI NEQUT_R1-| = AUD LOL R N o st
AUD_SENSE A 12 [SENSE_A LI NEQUT_L2+ a1 AD LR L P 51
o [ID-ALD SENS . - oD v e
CS4206 FLYP LI NEUT L2- | a0 AD LC L N o - LFT. SPKR . SIG SQu
=PP3V3_S0O_AUDI O ° LI NEC ADD LR RP
53 52 40 5 [T as [FLYP O NEouLzJ' N AD L2 RN D **  gr. SPKR AVP. SIG  SOURCE
4 |FLYC - oo =
1C6226 42 |FLYN
oRITICAL
?g.gnwp M CBI AS|_16 AUD_CODEC M CBI AS oD =
2
ey VL_HD
VOOM_28_CS4206 VCOM
= 1 VLI F
LI NEI N_L+_21 AUD LI P L P
HDA BIT CLK B = <M
72 19 T 3 TCLK LI NEIN G AUD LI REF am +
72 19 [T HDA SYNC LI NEI N_R+|_2: AUD LI P R am e
' R6211 | w0 Jsme
2
HDA SDI O 1 2_z HDA SDIN CODEC so MCIN L+ s ADMEINL P M= 1 v copec 1 nPUT
5 5_|{SDO MCIN_L-| 1 AUD MCINL N Yan I
NE-LF AUD MCINRP
h05 | 11 JRESET* M CIN R0 <M * g MC CODEC | NPUT
72 10 [Ty HDA_SDOUT || M CIN_R| 20 AU MCINRN Yan I
72 19 TRy HDA RST L
NC _TP_AUD SPDIF IN 47 |SPDIF_IN
— ADC] CS4206 VREF_ADC
AUD SPDIF QUT CHIP 48 |SPDIF_C VREF+_ 27 NC
R6212
52 €0 AUD_SPDI F_QUT 1 ﬁ\;ii?\v 2 DM C _SCL| 4 TP_AUD DM C CLK NC
1 Tow
Vios" DGND THRM PAD_AGND
1 g d
4
L .|* CB225 NOSTUFF
= ——10UF
2 iov 'R6213
TANT- LY 100K
2012- LLP 5%
116w
V- UF
, 402
53 52 40 43 GND_AUDI O CODEC M NRECK-W BTIEQ 204
VOLTAGE=0V
L6200 M N_LI NE_W DTH=0. 4MM M N_LINE_W DTH=0. 4Mv -
FERR-220- OHM M R-RESCW BRLEG: 200 u6200 MRl B 2 DI FF FSI NPUT= 2. 45VRMB
rW”Y”T’\ ’ TPS71745 p SE FSI NPUT= 1. 22VRMS
=PP5V_S3 AUDI O 1 2 4V5 REG I N 6 SN 1 PP4V5 AUDI O ANALOG
52 %0 0 0 [T a2 N o] oD 7+ DAC1 FSOUTPUT= 1. 34VRVB
oRITICAL SOUT! -
o200 AVS_REG.EN “EN e ngg ESQJTIPDHTT[S)iEEFI ;%\’\gws
53 52 40 o [TRy—=PP3V3 SO AUDI O y s = 1.
% awo  NGE—
116w
ML t C6200 2 6202 : t C6203
3 1 C6201 0.10F — = I%F
L oV 0% —— S 1oV
o xrR cERM 2 o
X\l‘ﬁngO R
P s NP G\D_AUDI O CODEC 48 49 52 53
NOSTUFF
R6201 SYNC_MASTER=AUDI O SYNC DATE=02/ 16/ 201
Lo —— ——
Lo AUDI O CODEC/ REGULATOR
e v g em ez
051- 8561
+ XW6201 d} Appl e Inc.
= o psmey
I o N N e OO S G\D AUDI O HP_AVP 48 50 52 8 C. 0.0
vaTacE=ovV NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
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I NPUT VOLTAGE Dl 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
FC LP = 43KHZ
VIN = 2VRM5, CODEC VIN = 1.14 VRMS
CRI Tl CAL
R6301 P3G
" AUD LI L , 0. 81K AUD LI L DIV |2 AUD LI P L "
O R WBTE T A%y 11 N-RESWBIE. I iy VTRE W BT T
Moo i C
NOST!
106303 |'R6302
—L 820PF 21.5K
10%
2 81, oy
402 2402 CRI Tl CAL
C6302
2. 2UF
1|2
11
20%
Xsﬂj:ochRM
02
« o AUD_LI_GND M RERENR-VY BFHE: thM ) AE{D Ll _REE gomy
1|1?(()3300
Pow CRI Tl CAL
zﬁfé'z” C6312
2. 20F
1|2
11
GND_AUDI O CODEC 200
53 52 48 [IRY—2N2 AU O CODEC |
e
— 820PF
S a8 R6312 B
R 21. 8K
AT
MF-LF
2402
CRI Tl CAL
R6311 P35
- AUD LI R 0 B8/K  AUD LI R DIV e AUD LI PR w
- - : 1 éw = - : zlol% Y 3, I@E:WB FE. TW
PRI gy TR i
e
AUDI O LI NE | NPUT FI LTER
PR TOTE 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
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HP/ LO AMP
L6520 M N_LI NE_W DTH=0. 3MM
FERR. 120- OHM 1. 5A M N_NECK_W DTH=0. 2MM APN:. 353S1637
=PP5V_S3_AUDI O MMM AUD_PP5V_F
52 48 8 1 2
0402- LF
1 06521
—— 10UF
— 20%
2 6.3V
oy M N_NECK_W DTH=0. 15MV
M N_LI NE_W DTH=0. 2MM
L " AUD LO AVMP_OUTL @5052
o
i M N_NECK_W DTH=0. 15MM
AUD_LO_AMP_I NL_M ORI TI CAL M N_LI NE_W DTH=0. 2MM UD LO AMP_OUTR oo 5o 52
50 6 || NL U6500 ouTL| 11
AUD LO AVP I NR M s i QUTR] 10
= R MAX9724A R MAX9724_C1P
CS4206 HP OQUTPUT ZOBEL NETWORK N o crle RTCAL
15 2D GPlO 1 1 2 AUD GPIO1 R 5~ SHDN* N C6524
o CIN 1UF
50 48 [TRy_AUD HP PORT L wiow 300 5 g 3 18 'R6523
?oeR 2. 21K
oz 24 & 2 9 MAX9724_C1N s )
NOSTUFF I 2 2 1%
R N = a L7 —C 1/16W
§ 'R6522 |77 LT oo
0.1 —— RGS 2 ‘R6524
aev P MAX9724_SVSS 2. 21K
xR cERM 2 5% = Y
View . Haow
NC _AUD HP ZOBEL L , 402 CRITI CAL %:-ZLF
oRITICAL
NOSTUFF C6523 2
R6500" 1 C6522 1UF
ot e v
1/1:»: 1ov 2 XsR
V- LE GND_AUDI O_HP_AMP eR 202
w0, 52 50 48 o
52 50 40 [TE)-GAD_AUDI O HP_ ANP
NOSTUFF, 1
R6510
39
5%
10w
oot MAX9724 GAI N FI LTER COVPONENTS
NC _AUD HP ZOBEL R AV_PB = -1V/V, FC_LPF = 35, 2KHZ
NOSTUFF oRITICAL
CAL 1
(&glo C6530
0.1F —— 330PF
iov 1]z
et 2 [
50 45 [T)-AUD_HP _PORT R =
402
R6531
13. 7K
1 2
19
116w
V- UF
w0z
R6530 AUD_LO_ANP_| NL_M
AUD_HP_PORT_L 13. 7K AUD_LO_ANMP_OUTL
50 43 [T 1 2 50 oD o s2
1%
176w
V- UF
402
R6532 AUD_LO AMP_I NR_M
AUD_HP_PORT_R 13. 7K AUD_LO_AVP_OUTR
50 43 [T 1 2 50 oD o s2
1%
176w
V- UF
402 R6533
13. 7K
1 2
1%
176w
V- UF
w0z
oRITICAL
C6531
330PF
1|2
1
5%
50V
402
%ﬁ MASTER=AUDI O SYNC DATE=02/ 16/ 201d
—— ——

AUDI O HEADPHONE FI LTER
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This node is powered
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g, a1k 2 TUF 2z 603 , MNNEGCW DTH=0. 4 CRI TI CAL LAGE NEARLT030. 2: 201
. & . : ] e C7040:|, |+ Cro4s
e 2 xsR 39UF- 0. 027CH —— 0. 001UF
%zLF 402 2 N CRI TI CAL CHGR PHASE RC 20% 0%
R N o OroTRIE P&V 2 2 3%
[ Q7035 BLA-SM 0z CRITI CAL
4 RIKO305DPB >
N v N0 STUFF R7050 Q7055
—L_ 470PF Oo'. 90/} = SI 7137DP
I 1% W Bl TAQ FROM BATTERY
2 CERM 0612-1
XWr000 1 402 1 2 PPVBAT G3H CHGR R o
EY 3 4 M N_LINE_W DTH=0. 6 nm © a PPVBAT G3H CONN
L5 (an SRR g 4 b Rl A
1 M RS WET &
PLACE _NEAR=U7000. 29: 1 = VOLTAGE=]
PLACE_NEAR=U7000. 22: 1 < O—
«
R7051 CHGR RP
(CHGR CSQ P) 2 “\/\/\/2 72%“ T 16W Cws?r 302
R7052 CHGR R N
(R CsON 0 AN e SR GO R Y
(PPVBAT_G3H CHGR R) (PPVBAT_G3H CHGR R)
(CHGR_BGATE)
1 C7042 C7011 * 1 C7000 C7005 * C7026 *
—L_ 0. 068UF 0. 01UF L JuF 0. 22UF 4 0. 001u= [ * R7051 HAS 2. 20HM TO COVPENSATE UNBALANCED VOLTAGE
—— 10% 10% —— 0% —_ —_
2 v, a2 2 1oV ig; 2 nga\a 2 DUE TO DI FFERENT CURRENT ON _P AND _N. (FROM | NTERSI L)
402 202 202-1 503 202
GND CHGR AGND
9 = M N_LI NE_W DTH=0. 2 nm
M N_NECK_W DTH=0. 2 mm
VOLTAGE=0V
Istc MASTER=(KG_M.B) SYNC_DATE=( 11/ 06/ 2009)
PBus Supply & Battery Char ger
sEgan
i- 1
d} Appl e Inc. 05 856
S C.0.0
NOTlI CE OF PROPRI ETARY PROPERTY:
THE IV\FOT\’MQ | ON_CONTAI NED HEREIN | S THE
PROPRI ETARY P ERTY _OF_APPLE CO\IPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 70 OF 109
DL CHANGE] TO K24 | ND DUE TO LAYOUT 11 NOT TO REPRODUCE OR OOPY | T
I§E7N%II:'ES : &9880 Al 87%8’7(5 111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED 55 O: 76
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ROUTI NG NOTE:

1 Place XWr203 by Pinl OF L7260.

VOUT = (2 * RA/ RB) + 2

IR(J.JING\KIE:

1Pl ace XWr202 by C7292.

«s =PPVI N_S3_5VS3

PLACE_NEAR=Q7260.5:1.5 MW

1 C7282 .
—— 0. 001UF —
5y .
2 CERM
402
MAX CURRENT = 13. 3A
PWM FREQ = 300 KHZ
=PP5V_S3_REG
s
PLACE_NEAR=L{7260. 1: 1.5 MM
+ C7293 1 C7290 .|t c7291
—— 0. 001UF — 10UF 220UF
— 20% -1 20% 209%
2 2w 2 §<SRV 2 63V
402 603 Bia s
CRI Tl CAL

8

NOTE: DONT SYNC THI S PAGE FROM T27

=P5VS3_EN_L

VOLTAGE=0V

MNLLNE WDTH-0. 6 M
M N_NECK_W DTH=0. 2 MM

Q7221

SSM5N15FEAPE
SOT563

XW201
SM

PLACE_NEAR=U7200. 25: 1 MM

-
IR(J.JING\I(IE:

Q7221
SSMBEN15FEAPE

SOT563

=P3V3S5_EN L

1 Place XW201 between Pin 15 and Pin 25 of U7200.

SEPERATED MASTER PGOCD FOR BOTH 5V AND 3V3.

VOUT = (2 * RC/ RD + 2
<RA> <RB> <RD> <RC>
7267 R7268 R7269 R7270 T T
5. 0K 10K 10K ./49K 204 , ROUTI NG NOTE: !
% 1% 1% o
xW203 oy ey ey ey X208 | ace xwrz0a vy pin 2 of 17220, '
s S 5v_53 VFB XW203 2 ) 02 ) 02 ) 2 ) 3vass_vFB_R7270 L Sos R
s
GND_5V3V3S5_SGND
e e e e e e oo oo oo
XW205 ' ROUTI NG NOTE: '
SM I Pl ace XW205 by C7252. :
~» ZP5V3V3 REG EN e 5ot - - - - - - - ==
=PPVI N_S3_5VS3
R7273
XWr202 1 :7272 100K %
= 1 £
2 1 2
£35 1
svavass ReG
svss 3vass veer =PPVI N_S5_3V3S5
8 9 .
. c7281 ?UFZ7O T oL PIACEINEAR=Q7220.2: 1.5 MM
L TUF 8% 1. C7241 .|tcr240 1 C7242
9% 1 C7271 ° 5 %ULQJ/L: — " 39UF- 0. 0270HM 0 L O0L1UF
85 5 C7260 | —= 22" v 2 &Y i : 2,
0. 1UF 18V 145k PSEL o051 o b
CRI TI CAL 3 19% 2 GERv «
260/ [ X5 fronseL b L e, §72205 <
24DN e} 2 | 1 e wpreo o 5V ss vest 2AvesT1 N T AL yBsTal® avass vesr 2 avass vesT R 15 B 0
Pove 13125 u7200 T e . RIK0384DPA
v s o - 10 SN * L § 1 |la A L AL
M ILAECK W DTHR0. 2 0 M ILAECK W DTHR0. 2 0 PrOTETRE CRI Tl CAL
A Vs 211 P LL2|2 avess o R su/ o2l 7 L7220 PW FREQ = 375 KHz
L7260 Bk Lo o s o N ) o [P RS BT, 3 bt [ 4. 7UF 10A
i ORVL @ DRVL2|*2 : _
2 4 ls ||y 1YY YL MAX CURRENT = 9. 1A
CRI Tl CAL 5V S3 vou 24voL = vee|”_svassvae L. PCMC063T- SM
4. 7UH 13A- 15MOHM 5 2 5
/_S3_) \VFB1 VFB2 S5_VFB S2
P -sM s 2 =PP3V3_S5_REG
CRI Tl CAL - 5v_S3 ENTRIP JeNTRI P1 ENTRI P2/ 3vsss entrlp o e
PLACE _NEAREL7220.2:1.5 MV
226% —o| VCLK[® _ nc CE N 200 6:1 MM CRI Tl CAL =
PVRPK- 12128 SR 23 PLACE MR LT ) .| C7251 1 C7250 1 C7253
i .| R7271 PGOCD) [ C7273 T R7272 150UF = 0%F L 5 001UF
- 86 6K ENO[ZS svave rec e oK 2 83V 2 Sar’ T, 8%
HEE ot G\D THRM PAD : ot BiASM o0 b
402 £} [ 2 X5R 402
2 2
ss GND 5V3V3S5_SG\D %z_l -l—

SYNC DATE=(10/27/2009)

WSTER:( K6_M_B)
13

5V/ 3. 3V SUPPLY

d} Appl e I nc.
®

TR O
051- 8561

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NEORMATI ON_CONTAI NED HERELN IS IHE
RI ETARY PROPERTY OF APPL OOVPUT I NC.
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

72 OF 109
56 OF 76
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1.5V/ 0. 75 DDR3 POWER SUPPLY

s =PPVI N_S3_DDRREG

PLACE_NEAR=Q7330.5:1.5 MM

1 CRI Tl CAL ; CRI TI CAL c7332 [Fe7333
N . 1 1 1
=L gcgg%‘.oono—im f— gcg?%‘. 0270hm —— 1UF  —— 0, 001UF
25V S0V
F EYsu Y TE. P

. =PP5v_s3 DORREG ~ R7305

AT, PP5V ssWB%JE%R?EG VEFI LT
. mm
% . 217 mm
1/16W GE=5
ey TAGESSV R731](')91
oy CRI TI CAL
Lt 330
1 1 2
C47_37%9 M C731%§ N - < - 4022 Sl S424DN
0% —— 0% “‘l - o PURPK- 1212- 8- SM
i(g\é 2 ao%s% 2 VI N VGFI LT VLDO N
L covP VDDQSNS| 8 DDRREG VDDQSNS
= CRI TI CAL 4 CEI7T3I %L
= D =DDR\R/EI-(r3 Em 10]ss  VIT Enable oD . OUH 13A-5. 6MOHM =PPDDR_S3_REG -
o [m>—=DDR 11 [s5 VDDQ VTTREF Enabl e vesT] 22 DDRREG VBST 1YY Y L2 . VOUT = 1.501V
« on—DPRREG PGOOD 13 PGOCD VDDQ PEOCD TlPJgSS?B W IR WETES 17, mm PCVBOGST- SM ORI TH CAL e fovzzs o [ 1A NRX OUTPUT
o _=PPVTT_S3_DDR BUF 21 DDRREG DRVH DI DT=TRUE 18 s |1 c7340 1
' —PPVIT SO DDR LDO 1 10mA max | oad 5 |vrrrer N SO RO a8 ~—-330UF 0,001UF | = 400 kHz
t= Vout = VDDQENS/ 2 s SYM (2 OF 2) Ll20  DDRREG LL W 2 2% > 80
Vour = VITREF VT BP0 TROE FRERR- - §7 — Q7335 CASE- B2- SM 402
XV\’;'\%GO - DRVL|_19 H?'ﬂ?fRREG_ PRR\it/L W! |°|_— §I~\/\R§4226I238N CRI Tl CAL c7345 PLACE_NEAR=L7330.2: 1 MV
= = - 7 K- 121 1 1
1 > DDRREG VTTSNS 2 [vrrsns DoR 3 ENEERC - Armm - Cr341. 1 13
PLAC%NEAR=C73GO. 11 mm 7 heo csie REG CS - CRITI CAL 332}2’@;——~ 125"% - XSMV\T 345
TS [Tt Vore ¥ x| . 00REEG £ ag; e it 9
22\F —— = 22UF VITGND _ THRM PAD GND PGND_CS GND PLACE_NEAR=Q7S3S. 1: 1 mm
X5R- gE%R/A 2 2 Sercerm A B f“ 9 XWr'335 =
o0 oo DDRREG_CSGAD ) Lo
Y Nﬂéﬁ%*ﬁ&éﬁ% m 66 'R7320 1 C7320
- = 15. 0K L 0. 001UF
XW300 — PSR, e
C7350 * &l LIGERW DTEES: £7m *<Ra> i
b PLACE_NEAR=U7300.3:1 mmg L 578 2 ¢ PLACE NEAR=U7300.25:1 nm (DDRREG EB)
CURYT L Vout = 0.75V * (1 + Ra / Req)
X5R 1
2 SEL_1V5=0: Req = Rb Rr321
SEL_1V5=1: Req = Rb || Rc <Rb> tfiow
2402
o e SO
REE;(EW DTH=0. 17 mm
BYNC. MASTER=( K6 NLE SYNC. DATE=( 117 06/ 2000
T
ST T e |
d} Appl e I nc. | 051-8561 |D
8 C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
PRI ETARY | PRGN RRPE R OVPOTER. | NG
THE POSESSOR AGREES TO THE FOLLOW NG
NOTE: DONT SYNC THI'S PAGE FROM T27. C7330 AND C7331 |'S CHANGED TO OSCON CAPS ' TO MAINTAIN TH S DOCUVENT | N CONFI DENCE 73 OF 109
NOTE: DONT SYNC TH S PAGE FROM K6 REMOVED R7380 111 NOT 10 REVEAL R PUBLI o 1T 1N WHOLE. CR PART
I'V ALL RI GHTS RESERVED 57 O: 76
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6

5

4

3

| \WP6 CPU VCORE REGULATOR

PLACEMENT_NOTE=PLACE C7419 ACROSS PINS 1/2/5/6 OF Q7400 AND PINS 3/4 OF Q7401

s _=PP5V_S0_CPU | M\WP s =PPVIN _S5_CPU | WP
CRI TI CAL CRI TI CAL
1 2 PP5V_SO | MWP6_VDD %69% 1 417 418
C7426 M NERERR—WY BHES: 22V IRg7L - ~0 0270HM— ég&UF
R7412 * 0 VOLTAGESSV : C7435 | DPRSLPVR| DPRSTP* PSI * | OPERATI ON MODE | - 1 5 ' 2 }{
g ST && ! QUF DI DT=TRUE 2 603- 1 302
i 2 éﬁ R 0 1 1 2- PHASE CCM 5
4 '2L¥v 402 2| 8B 4 6 1
6 | L
s s=PPVIN_S5_CPU | MP LAAA2 PPVI N S5 | MWP6 VI N 0 1 0 1- PHASE ocm 3 S CRI TI CAL
M EE RS o L ORI AL L7400
R7420 1| C7496 Volrace=rdisv - 1 0 1 1- PHASE DCM 0. 36UH- 20% 40A- 0. 000750HM
-1 9,01UF o1 DT=TRUE (1 M\WP6_PHASEL1) 2 -
g - i 1 0 0 = LYY =pP SO_CRU REG:
Y B+ 1- PHASE DCM Pl MALQ4E- SM
o 1s (ry—PM_DPRSLPVR vz S BB IERBRRIMORT 55
wﬁgu%ﬁéwi 35\M — LAAA2Z I MPE_BOOT1 RC 1267 | 2 C7420
. =PP3V3_ SO_| M/P . W\/Z PP3VZ SO | MV 3\/3 A, D DT=TRE E— | TI CAL PLACE! :gﬂ'J\AOTE:F‘LAE CLCSE TO PIN 1 OF L7400 XVW62 1 o }UF
C7430 = SM * 209
R7421 O.O/'J.UF 1 1R7447 ?on J— H—} C%ZF6795 %\{40][8 PLACEMENT_NOTE=PLACE CLOSE TO PIN 2 OF L7400 (1 > 0\/)
: i(gg VR S\ & ! ) bRecrFeT- m Su | MVP6_ V!
phaew 4 ;|_ ?/ oW A 2l WWP6_BOOT2_RC ' )
WP6_BOOT2_|
ss _GND_| P6__SGN\D 2 2402 20 22 (31 L 2 D DT=TRUE c741 4 | M\WP6: 2PHASE | M\WP6: 2PHASE
VIN VDD PVCC [— R7425 C74L)2ﬁ7 10.1UE —q 1 2 1112 1 2
e 11 CPU_VI D<6> -3 Vs 36 |ss | MWVP6_BOOT1 506 _ Uooj —— 10% I =
w1 CPU_VI D<b> 2ol ORI CAE 6T we_BooT2 T 2 o R7400 C7403 R7404
w1 CPU_VI D<4> s U7QA;,90 o DT 2 %5 i85 N 0. 22)iF )
. o CPU VI D<3> v weatea|35 e | MVP6_UGATEL 1Y Borts o 1Y
R7AAS ., . CPUVID<2> N VP % 24 | M/PE PLASEL 402 565 402
}/ : 1 CPU VI D<1> 738 o g PHASEL e 6__PHASI
16W -3 32 3
s e 1 CPU_VI D<0> IDEEIE VI S ewrE e I((I\;\IVS)B LGATEL ,7 | WP6_PHASEL XW
o 33 r—
60 16 10 CPU_DPRSTP_L -8 orrsTer 1 PO
> | WP_DPRSLPVR o S lerseve O o] 24k | MVPE_ I SENI (' MVP6_| SENL1)
CPU _PSI_L DN
o 1 MVP6_ | MON & 3l von ueaTe2| 27 ss | MVP6_UGATE2 Of OT=TRE PLACEMENT_NOTE=PLACE C7422 ACRCSS PINS 1/2/5/6 OF Q7402 AND PINS 3/4 OF Q7403
<& =
28 ., | MVP6 PHASE2 ss s =PPVIN S5 CPU | WP
48 ava PHASE 8 | M\/P(%_: 2PHASE | WP6: 2PHASE 1 \WP6: 2PHASI ) LM/P6: 2PHASE
(NC) A7 ok En Leatez|30 s | MVP6_LGATE2 CRI TI CAL L T CAL | SR CAL LWC7P642{’1 s C7422 ! 6051K 1
| M\VP_VR ON 249 VR on 29| (GN\D) |%€'91% - C7401 4—?37&08 1 0,001 5
FRv i B SRGOOD_DELAY 1 PeNDZL = 39UF- 0. 6270HM 1= 33 —y 0., 1Bl
0—|1 |—2 © o , LMP6_VR TT - G - L 2 1o 2 2o 2 5% 2 8% 405 ,
R7408 6 VRTT | sene| 23 |ss | MVP6_| SEN2 D 2 BIA SM ER5EseNIm | 6631 402
C7405 147K . 1L MVP6_NTC 6 Inrc ||; : +
0. 015uF %
% 5/5_1&\4\/ o | MVP6_SOET 7 lscer vsum 19 s | MVPE_VSUM 4 49 6 = VPG 2PHASE
16 5 ocseT[® s | MVP6_OCSET 3 S L7401
402 LAANA2 ss | MVP6_RBI AS 4 |rgi as vd 18 s | MWPE_VO NO STUFFJ_l 0. 36UH- 20% 40A- 0. 0007500HM
proop| 16 |ss | MVP6_ DROOP C7416 ( | M/PG_PHASEZ) CRI'TI CAL 5> PLAGEMENT_NOTE=PLACE C7428 CLCSE TO[PIN 2 CF L7401
ss | MVP6_VDI FF 13 |\p e . 0. 001UF 77 O OTOTRUE ’ . PLA TO PIN 2| OF L7401
I MWP6: 2PHASE[| R7413 ! MVP6: 2PHASE orel17 ke | MVP6_DEB I WP6: 2PHASE 10% GERM |2 Pl MAL04E- SM - a3
| cr406 L 5 | WP6_FB2 12 | . R7A17 S0V T 2 BEOOIEMBRRIMORTSS 1 GlooTor
1 0 00iUF X w | MP6_FB 11 |y v 14 | g R7418 '5lgok |1 C7429 . L : W 403 4
| M\WP6: 2PHASE —— % V% o 1K 1% _1 180pF | P6; 2PHASE 1|21]e|7! MVP6: 2PHASE
L T b ey s | WP6_COVP_10 oo RN L5 | g % W T 5 VR/41 = ORI T CAL M | | MVP6: 2PHASE | 2| &
R7409 2| a2 H s | WPE_ VW 9 %gﬂé’ ot 2 50v 13. 7K D 311 mps: 2PHASE | MVPG: 2PLASE
9%, {1 MVP6_VDI FE_RC 2 CERM b6 1 1]]2 1A 7 2
%}E‘év ) 25 | 402 e oF wor-re 5| g ﬁ S%ggz@g &‘_’\N\’ T AN LWP6_vce =
2 402 1I|5/L/[I2615PHASE (1 \WP6_VO) 1 "™s 0y R7405 C7404 R740 -
N G0 TPAD — af g f" K 0. 22uF %,
% 21 49 o LW 0% 'Xéﬂlsw
%}E‘é’ R7430 | YhatF 'g‘\ﬁxw 2F
2 402 3; 92K e |
(1 WWP6_FB) C7431 . 1%1‘5 J_ % PLACEMENT_NOTE=PLACE CLOSE TO PI[N 1 OF L7401
T M/PG: 2PHASE 0 00LH | MvPs: 2RHALIVPO: PFHASE i = | MVP6: 2PHASE
| craia [ 1 C7434 |+ C7428 |* R7415 |3 mps_vo R , =PP5V_S0_CPU | WP ) T2 R7443
470PF (MRS W % — 98.%047ur—— 0,,47UF °°'55K 1'R'\’7V4Pg- 61PHASE 65K
- = I - 1 o
2 i%gw | WVP6: 2PHASE 7 2 30K B RN i B H 6w
1 Cr413 1 1/15w 2 402
PE C7407 R7410 2o, M
0 1 10KOHM § bir
¢LMWVPE_OONP RC  —— 3R 1 08-%,001UF 5 81K 0603- LF 2 (| MP6_I| SEN2)
I \WP6: 2PHASE 2| 402 20 %15 2
1 |5’¥4613 2 A 5 e ERT- J1VR103J (I \WP6_VSUM
94, 6K (1 WP6_VO)
A N
2 (| M\P6_COWP) R1100/ R1101 **ON THE CPU PAGE** PROTECT THE | WP6 | F THE CPU IS NOT | NSTALLED
wssl MP6_VSEN P R7422 2 s% M-l CPU VCCSENSE P ,, o
0 M N_LI NE_W DTH M N_NECK_W DTH
2PHASE 1PHASE s ssl MVP6 VSEN N R7423 - 3 . | M\WVP6_OCSET 0.25 WM 0.20 MM
58 _ | s 1 2 5% M-LF CPU_VCCSENSE N 4, & T WP6 VSUM 0 o5 W 0 20 M e |
PWM Fr eq. 300 kHz 300 kHz ) ) ) . GND_I WP6_SGND 0.50 MM 0.20 MM p—
%7?2%% —+ o.CZé‘{%% 4 -4 90%%& .1 MVP6_VO 0.25 MM 0.20 MM g
Max Current | 44 A 17.6 A 1N T A - 83% OM T pLACEMENT_NOTE=PLACE CLCSE TO PIN 21 CF U7400 ._| MVP6__DROOP 0.25 W 0.20 W
CERM SGR 1 cERm 1 1 CERM XW 400 . | M\WVP6_DFB 0.25 MM 0.20 MM p—
Load Line |[-2.107 mM/A[-4 mV/ A « GAD | MVP6 SGND 2 = NOTE 1: C7432, C7433 = 27.4 OHM FOR VALI DATI NG CPU ONLY. . | \WP6_SOFT, 0.25 MV 0.20 MV CI:
| MVP6: 1PHASE BOM emlic=y %j "TM/P6_RBIAS 0.25 W 0.20 WM =
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON M N_LI NE_W DTH M N_NECK_W DTH
11450307 1 RES, ML FI LM 1/ 16W 8. 25K, 1, 0402, SMD, LF R7417 | MVP6: 1PHASE .1 MVPE_P £l 1.5 WM 0.25 WM <3
TS SIS - e = e e e SYRC DATE=(T17 T8/ 2003)]
11450336 1 RES, MIL FILM 1/16W 16.9K, 1,0402, SM LF R7416 | \VP6: 1PHASE .| M\VP6_UGATEL 1.5 W 0.25 W ] T
13250080 1 CAP, CER, . 22UF, 20, 6. 3V, X5R, 0402 C7428 1 \WP6: 1PHASE M N_LI NE_W DTH M N_NECK_W DTH © : WES_:_(SEE-II\—E:L ; 25% 3 ;: m <3 I M/PG CPU VCDI’ e Regul at or
| M\WP6_ VDI FF 0.25 MM 0.20 MMV 8 <3 Bz g
11450236 1 RES, ML FI LM 1/ 16W 1. 58K, 1, 0402, SMD, LF R7409 | MVP6: 1PHASE :: TWP6 FB2 0 25 WM 0 20 WM g M N_LI NE_W OTH M N_NECK_ W DTH Appl e 1nc 051 8561
11450160 1 RES, MIL FI LM 1/ 16W 255 OHM 1, 0402, SVD, LF R7411 | WP6: 1PHASE - MVP6_FB 0.25 W 0.20 W ] .| M\VP6_PHASE2 1.5 W 0.25 W P . o
13254720 1 C7406 | MVP6: 1PHASE s | MVP6_CON 0.25 WM 0.20 WM S = MWP6_BOOT2 0.25 W 0.25 W = (<] C.0.0
AP CER 4TOPF. - 10% SOV, 0402, S\D | WP6_VW 0.25 WM 0.25 WM S . | WP6_UGATE2 0.25 WM 0.25 WM & | NOTI CE OF PROPRI ETARY PROPERTY:
11450410 1 RES, MIL FI LM 1/ 16W 97. 6K, 1, 0402, SVD, LF R7414 | \VP6: 1PHASE o ss | MVP6_VSEN P 0.25 WM 0.25 WM ] . | M\VP6_LGATE2 0.25 W 0.25 W ] THELNECRUATLON %A&:ERPEERE%&THE e
0 ss | MVP6_VSEN N 0.25 MM 0.25 MM . | MVP6_| SEN2 0.25 MM 0.25 MM THE POSESSOR AGREES TO THE FOLLOW NG
13250045 1 CAP, CER, 1000PF, 50V, 10% X7R, 0402, SND C7414 | WP6: 1PHASE <3 <3 | TO MAI NTAI N THI S DOCUVENT | N CONFI DENCE 74 OF 109
13151027 1 CAP, GER, 100PF, 5% 50V, CC0402 c7413 | WVP6: 1PHASE 13250099 | 1| CAP, X5R 0. 1UF, 10% 16V, 0402 c7434 | | /PG 1PHASE | T T e e 1T /N WoLE R PART
IV ALL RI GHTS RESERVED 58 O: 76
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+ =PPVI N_SO_MCPCORE
. =PP5V_S0_MCPREG
R7560 R es JiC7563
PP5V SO MCPREG VDD MCPOORESO _BOOT R C7o40 (Rt
-y . Q - - % —T 109
VIR JBHES 5 M 5/ 7562 Sordes Rk N -
R7561') |:c7550 — itgf Crobd:r| f oSERESM 2
pu— 2 1/10w —
“’{Elﬁg > ig% e 453{ et s 892 ORI TI CAL I
) i U7500 = TE) L gl%ggwm 02
MCPCORESO_RBI AS treas  FV 0 vz g@kg—ﬁ%ﬁﬁ%ﬁ ﬁ vPAK
® 3
MCPCORESO_SOFT 2|scet O uoarel 18] MCPCORESO UGATE CRI_TI CAl
R7 NOBTUEF )
MCPCORESO_| MON 593 AN S MCPCORESO_| MON_R 28 non o Boor| 17 NOPCORESO_BOOT 1 0. oéﬁz ~PPMCPCORE. SO_REG, .
MCPCORESO_PGOOD 31 |pacon LYY Y2 PPVCPOORE SO R MAX CURRENT: 30. 4A
MCP_VI D<0> «;g:g 0 AN I— MCP_VI DO_REG 24|yl o - FDUL040D- SM RECR- 3’\/W CRITI CAL | (Qr560 Limit)
MCP_VI D<1> R/59 0 2 - MCP_VI D1_REG 25 [\i p1 = 1C7566 1C7565 f = 300 kHz
MCP_VI D<2> R759Z2 0 \/\/\N\//V? TTIEW W TP 402 MCP_VI D2_REG 26lvipe CRITI CAL — 1OUF ==2700F
NCP_VI D<3> R7594 0 , % 17T16W W-TF 402 MCP_VI D3_REG 27 o8 CRITI CAL 2 3 g0
%% T T6W M- LF 402 23 e g56 %85 ur: —— BLACE NEAR-LTS60. 2: 1. SMd
=MCPCORESO_EN arTy e K0208DPA CRI TI CAL | '
 » _=PPMCPCORE_SO_REG MCPCORESO_FDE 30]ar En LeATE| 2L MCPCORESO L GATE C7567 1 C75681, |1C7569
32 |FpE g%m%\&wS 3 W 100E —— 2702L6||;ﬂ:: 0:,901UF
R7563 MCPCORESQ, VSEN 8lvsen e e . 2 égg{
00 MCPCORESOl RTN 9|k 6 case- 84750 2
MCPCORESO VW 4w
R7566 | (McpcoRESO VSEN) -
. MCPGORESO VSEN P 1420 5 vd 12 MCPCORESO_VO . (MCPCORESQ_VO)
% MCPCORESQ| COVP 5 lcow ocseT| 3 ET R7569
o |1C7570 SARR
—— 0, D01UF MCPCORESO| FB 6lrs 1sp 13 MCPCORESO_| SP Pt v
R72068 MCPCORESO| VDI FE 7o e 1 sy MCPCORESQ_|SN o C75731
2 @M’V\/\/Z—‘ 1 cavp 10| MCPCORESO_| COWP 47%%)
1% (IMCPCORESQ_RTN) PGND  VSS THRM PAD 20V 2
1435\9 1 C7/OE())ZL7JF g o o o MCPCORESO_| SP_R
'R7571 R7572* — 1Y 1 2 s
0 Ta7k " /15U7pe 2 xg‘gf L 079%1& (MCPCORESO_I SN) w
i . Pl | TW
b5, Job cERM 263 Cr5751
ATRE =
(MCPCORESO WY XW561 04'202 2
GND_MCPCORESO__AGND 1 % 2 (MCPCORESQ | COMP)
1 —
C757% 579%7K6 RE(;J:(EW DTH=0. W PLACE_NEAR=U7500. 33: 1mm
1% —
C7580 LB 16
330PF xR z%zdy
1

R7577 81
1320K2  MopcoreSS_cave_c 2 (MCPCORESO_COVP)
1%
B ;e’l%evm VI D<3: 0> | VOLTAGE
(MCPCORESO_ER)
82 - 1100 0. 9750V
R72g078 PE 1101 0. 9625V
LA, 2 MCPCCRESO_VDLE C L/z (MCPCORESO_VDLEF) 1110 0. 9500V
Mggg}é’ R7579 %%\z 1111 0. 9375V
S 01K 0000 0. 9250V
ké/ﬁw 0001 0.9125Vv
o 0010 0. 9000V
0011 0. 8875V
0100 0. 8750V
0101 0. 8625V
0110 0. 8500V
0111 0. 8375V
1000 0. 8250V
1001 0. 8125V
1010 O 8000V SY'\C” ll\ﬁSTER’ K6 M_B SYNC DATE=(10/ 27/ 2009
1011 0. 7875V MCP VCor e Regul at or
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=PP5V_S0_CPUVTTSO

CPUVITT PONER SUPPLY

8

=PPVI N_SO_CPUVTTSO

PRACE-NEAREG7858: 3/ - fnd™

=PPCPUVTT_SO_REG

r vauT = 1.052V

)
7636 C7695 C7696
C76301, |*
39UF- 0. 027CHM—- J— iggf g %OlUF
2
Blﬁ;‘i{ﬂ : 6 %{1 2 cégy
- 5)
b ILCAL
P \GEsS
SR L7620
2. 2UH 8. 0A
R73<391 . » CRI Tl CAL
L 2 PP5V SO CPUVTTSO_V5FI LT
Yow  VIGhEksY BIHEG: 2 R7603! 174 A —
gy VeSSV EERE T 07601 1 N i L C7604 .
o5 1UE —L— 4 7UF M:lé v 5 PLACE_NEAR=L762p. 2:
18T VSFI LT V5DRV —|— é‘j%, 4b§v2 >
PR 2 CRI_TI CAL 2 X8R CERM b ILCAL
2027 7660 o5 ! 'éch X\/\766§":'Azg]
TPS5111ZREY. QFNL4 C7603 1 K CSPa85808 am T
o [y =CPUVTTSO_EN ilen PV QRN o 2 CPUVTTSO_TON o2 I— e
P
« oy CPUVTTS0_PGOCD 6 [peooo vest| 14 CPUVTTSO_VBST o or-e N
IS WRIES y
(-peconTT_so_eEq) 3 jvour 13 CPUVTTSO_ DRvH M N-NECGKZW DTH= 18 eos- T 13
CPUVTTSO_VFB 5lvre wl12  CPUVTTSO LL NZRECR-W Cribes |
Sror e MR BE RS
CPUVITS0 TRIP LLTRI P o s CRUVITS0 DRVL o -0 : CPUVTTSO_VSNS
GND THRM PAD PGND | .
A NO_STUFF
N B o 'R7670 C76701
'R7604 ?%OGK 100p§ .
6, 04K v Q,élEEV 2
2i%"lsw XW 600 2402 402
- LF SM <Ra>
2402 18582 (an
PEASE-REARED?888: 15 Wik 1 IR7671
20. 0K
1%16'\4V
Z%QL
D CPUVTTSO SGND <Ro>

GN
N_LTNE_ W DIH=0. 6_m
@!NN%W B8 8

(CPUNVTTSO _VEB)

Vout = 0.75V * (1 + Ra / Rb)

CPWTTSO_VOUT

(=PPCPW/TT_SO_REG)

- B2- SM

A

7. 2A MAX QUTPUT
F = 320 KHZ

PLACE_NEAR=L7620.2:1.5 MM

C7661
0,.001UF

N e

oM T
XW601

e NS
Lo

PLACE_NEAR=C7660. 1: 2 MM
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DTG O
d} Appl e | nc. 051- 8561
S C. 0.0
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=PP3V3_S0_P1V8S0

-||—<

1.8V SO Swi t cher

=PP1V8_S0_REG

VOQUT = 0.6V *

(1 + RA/ RB)

CRI TI CAL
C7760 1 T L7760
1028"’:”“:: 10UH-0. 55A- 330MOHM
62Y 2 U7760
603 TPS62202
4|FB SOr23-5
=P1V8S0_EN 3|EN
G\D

2|

Vout
MAX CURRENT
1Mz

0. 3A

TO USE 1. 05V SO, I\/CPF’LL R REG MUST BE ACTI VE, MCPPLL_LDO CAN BE ACTI VE, MCPPLL_R: LDO MUST BE | NACTI VE.

MCP 0.9V S5 (AUXC) Swi tcher

. =PP3V3_S5_POV9S5

BYPASS=U7750.1:9:2 MM

CRI TI CAL
| C7750
Z220F
2 6. 3V
20%
CERM
805
i = POVOS5_SW.
N
U7750 BV GRS

|1 SL8009B
DFN
N CRI TI CAL x8

2 I =P0OV9S5_EN

« @m—POVIS5 PGOCD

PR vrel® POVOS5_FB
SKI P Rsl 5
G\D THRM PAD
7| 9
Vout =

=PPOV9_S5_REG,
Vout = 0.902V

MAX CURRENT = 1.5A

=PP3V3_SO_MCP_PLL_VLDO MCPPLL_R: REG
MCPPLL_R: LDO =PP1V05_S0_MCP_PLL_UF R R7Z45
R77431
1/510/60W
s =PP1V5_S0 MCP_PLL_VLDO 1’15W Vo5t
. NCPPLL_R LDO V55, NCPPLL R L PP1VO5_SO_MCP_PLL_OR,

1. 05V ENET Swi t cher R7750: O ey D BLes R7g44

VolTAGESs 3y o e ™ < PP1V05 REG 1 2

”iﬁ;” RHnEoE WBJrES 5T MCPPLL_LDO e Vout = 1. 05V
. g R7746" Mgt -
0 025 o <PP3V3 ENET FET PPLVE_SO MCPPLLLDO o 1 |ino 1. 371% 2 Max Current = 0.5A
— . 2
EXT1VO5 | EXT1V05 WPP(IfI?7|21Df1 VMCLH:TAEEE%IW_ 5VB¥E8.§ mm I NI 118l MCPPLL. LDO

1UF —— ur740 <R5.0;2 1 C7 742

S 5 |en e MCPPLLLDO FB — 4,/ UF

EXT1VO5 56y TPS74701 MCPPLL_LDO 2 $¥r
CRLTI CAL MCPPLLLDO SS 7 ss Rr747 0
2 MCPPLL _LDO MCPPLL_L DO et
VIN 2. 2UH 3. 25A =PP1V05_S0_REG . 740 1 1 C774 GO _THRM._PAD) VLR
57440 1or L L 07 0022UF - <RiZ?
NOJQ1:5’\129 EXT1V05 VOUT= 1. 05V @ 800NA CE%‘ 2 2 %‘M
62 =P1VORENET EN 6 |en sw| R7711 FREQ = 1.6M1Z
[ mmg
o CRI TI CAL 100K (1 + Ra/ Rb)
1/16W EXT1V05 =
EX‘I'71]\_/251 - Vit MCPPLL_LDO
10PE —— G\D_PAD <Ra> - R7g48
ST of<| ~ EXT1VOS BOVOPTI ONS: MCPPLLLDO PGOOD R 1zAp 2 MOPPLLLDO PGOOD g oo
02 'R7712 MCPPLL R LDO - 1, 05V SQ_USED FOR MCP LDO POWER. isw
P1V0O5S0_FB 133K MCPPLL_LDO - STUFFS U7740 AND RELATED G RO TRY o5
iow TO USE U7740, MCPPLL_R LDO AND MCPPLL_LDO MUST BE ACTI VE.
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8 7 6 5 4 3 2 1
S5 Rail Enabl es & PGOOD Power Control Signals | SL6259 Frequency Sel ect
o =PP3VA2_G3H PVRCTL State SMC_PM G2_ENABLE | PM SLP_S4_L § PM SLP_S3_L o _=PP3VA2_GBH_CHGR
— VERQ SLPS4&VERQ SLPSSEVERG H GH
Run ( S0) 1 1 1 Fael:
C38149 1 - CRITICAL Sl eep (S3) 1 1 0 10K
T VOO Soft- O f (S5) 1 0 0 e
Sk 840 Bat t a7 (GaHot) 0 0 0 VFRQ SLPS4 e
atter X
w o =P5V3V3_REG EN _ SLepERoL2 Internal pull-ups 100K +/ - 20% - R7864 veRe SLPM&VFRQ“g%ng?) S
= > SMC_PMIG2_EN 2lna o al4 P3V3S5 ENL . =P3V3S5 EN L . @mmwy PMSLE S4 L 1 NNV SSMEKISFEV. . bls 1\I/?F7RE(326|E)ON
.. PP3V3 S5 oline E QrAs POVOSS EN o — =POVOS5 EN mmya Ve ﬁ 10K
Thresho|d: ?? I JiC7 VFRR(%SIégsg N zi;;zﬁw
. 16" s
SsPGOD DLY | 7 womns EMSLP S3 L inNA2 | CHGR VERO GATE :
1 C784 e =+
- 2%0pF :
T, W_.AN Enabl e Generati on
i TVLAN' = ("S3" && "AP_PWREN' && ("AC' || "S0")) -

NOTE: S3 termis guaranteed by S3 pull-up on open-drain AP_PWR _EN signal .

SO Rai l

PGOCD Circuitry

8

7

o o POVeS5_PGOCD PM WAN EN Ly o
Pull-up is with power FET.
97890 {2l8 7 s =PP P! L
S3 Rail Enabl es SN | R820:
- 5%
« o =PP3V42_G3H PVRCTL 2[c¥ sk PGOOD (I SL Ver si on) oy
R7813? w 1 p—AP_PWR_EN AC OR SO_L 2
68K =
8% VOLTAGE=3. 3V s6 P5V3V3_PGOOD —
17180 890 B2 6{D, 891 [maing =
-Lp R7871! SOPGOOD | SL CRI TI CAL
b5, sstngzngAslgg - ‘o| SSVBNLSFEAPE 787 870 1 J | Sopcomn 1 st « rm—MOPOORESO_PGOOD  — |
':'WEE‘%EP . —II\IREJI; = =P5VS3 BN L oo = H e ,}/{:1%"9’ 0. 1?3'5:7‘ VDD VDDA 60 T P — o
891 .0 JiNdSIUFF 5[ st R ERCE 4022 cERy 2 . Ur870 o PLLLDQ P =1
SoMENT BEEAE L —L & 0680F % 1o Ry SMC_ADAPTER EN_| O g NOSTURE
SOT563 M . %é\zM 75628 7 Egixg % 2 \v2nvoN blx NC R7872
402 = 75628 7 'V3MON 10
s G* st 1 — PM SLP S3 L 625 7 _PP1VO5_S0 6 |vanon RST*[8 SOPGOOD RST L 1 N 2 ALAI/_N(E}S F;V\RGD oD = o
PM SLP S4 L Wor st - Case Threshol ds: G\ND _THRM PAD yew
02 3 % 19 7 D> L+ 1 VDD 2. 9140V g o 35352718 402
R7§12 V2MON: 3. 000V ]
1 2 P3V3S3 EN — =P3V3S3_EN o V3MON: 0. 610V
Sy NO—E?I%FF al na es VAMON: 0. 610V 4
T ENET Rai |l Enabl
—L 0. 47UF . .
S o P SKP_RVGT L _ PSVEENET EN . SO Rail PGOOD (BJT Version)
i - L = =POVOENET EN = . =PP3V3_S5_VMN
= SOPGOOD_BJT
?57.81%21 sees PP3V3 SO R7826"
A i o oo o =PP3V3 ENET FET SOPGOCD_BJT 150K
76w w EXT1V05 1R7821 17180 SOPGOOD_BJT
RTS8 " R7850" 15. 0K %, R7828
sl 7 oK g&’&‘i!“ SOPCOCD_BIT SOPGOOD BIT L S0PGOOD BIT 1,39 2
W, L 2 R7823 A A
4022 VMON 3v3 DIV 1,XK . vvon e BasE © « irow
L = . P1VOSENET EN oM 402
BIHR: — =P1VO5SENET_EN gy o Vaos" . o
. 10K SOPGOOD_BJT — 2| < CRI TI CAL
SO Rail Enabl es i R7824 voet] Y ) | sopangn et
4022 15020 1 _PP1VE_SO 1K UvON o8 BASE 7| Ve %30%8_179
7850 116w 2 DFN2015H4- 8
100 = Hep NCx-2]
o258 397 PM SLP. L2 1 PMSIP S3RL o — =P5VSO_EN o 1 \@
508 - — SOPGOCD_BJT
1718w — _=PBUSVSENS EN g w0 L
FosF ’R7881 2R7880 ’R7882 |?’R7883 ’R7884 = R7825
R7§O709K1 1%:.2LF 1%:.2LF 1%:-2& 1%:-2& 1%:-2& 1SR07P§2mé3_BJT %ﬁ?‘é’ -
1180 4 P3v3so_EN — =P3V3S0_EN o> - NS %2 Vrst-Case Threshol ds:
s HVAKE BAGESTRUE § 52 @: 0. XXXV
4022 P1veso EN — =P1V8S0_EN o i @: 0. 640V
= N'E%EVE _EN — =Pl EN . 2 Q: 0. 66‘0VA
S EN - - £50 EN - 4 3.3V W Divider: 2.345V
VAKE_BASE= —
CPUVTTSO _EN =CPWTTSO EN vy o
1 1 1 1 1
11678 1167880 167882 11 GTss 11 GTB%2 ST T SRS = GO
T, 8% T, 2% T, 8% T, 8% T, 8% T -
2 %z;{mst 2 %z;{mst 2 %z;{mst 2 CERM X5R 2 cg;emst POV\er Sequencl n
mgm e |
d} Appl e I nc | 051-8561 |D
L . <) C. 0.0
\ ['I' VTIT rail must ranp up in about i NOTI CE OF PROPRI ETARY PROPERTY:
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. =PP3V3_S5_P3V3S3FET

3.3V S3 FET

CRIL TI CAL
Qr910
FDCB38P_G

=PP3V3_S3_FET .,

6
P ~rhHe
— 2
1 1
R7912 ocgz?slu%/ L L
1180 ;ggz
abb, i 3c791d
R7910 0. 01UH
s Pavass EN L1 0K, | pavass ss L
178w 12
S
ss| K1950F\3/ ola fo? G
SOD- VESM HF |
1t
=
(> =P3V3S3_EN AN
CRI TI CAL

3.3V SO FET G930

=PP3V3_SO_FET .

,_=PP3V3_S5_P3V3SOFET =
] b U)[_"—ID N
R7932 C79311 IESRE
100K 0.0331E —— ©
M:_lgg\? £§¥)2 M
205, 402 C793(
R7930 0. 01UF
1l P3vaso En L1 21K, P3V3S0_SS 1|2
8 1%
905 o 4
ssrxglzlst bl 02 %FSV'
SOD- VESM HF |
Kk
1
B 1% s 7
« mo—=P3V3S0_EN

(Used to be 5.0V LT SO FET)

5.0V SO FET

376S0778

=PP5V. FET

CRI Tl CAL
948
TPCP8102
..=PP5V_S3_P5VSOFET VIR S
& O |
R7943" C7942 1 Tjj% T
a7k 0. 033ié|$:7):: o
M:-lgr‘é" XaR 2
an2 i C794
R7944 510
P5vso EN L 1 4/K, P5VSO_SS L}z
5%
10) %
047 E &,
SSMBK15FV  pl3 402
SOD- VESM HF |
Kk
4
- 1[6%s 7
« o =P5VS0_EN
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3.3V S3 FET

MOSFET FDO638P
CHANNEL P- TYPE
RDS( ON) 48 nthm @. 5V
LOADI NG 0.811 A (EDP)

3.3V SO FET

MOSFET FDOB06P
CHANNEL P- TYPE
RDS( ON) 26 MOHM @ 5V
LOADI NG 1.240 A (EDP)

5.0V LT SO FET

MOSFET TPCP8102
CHANNEL P- TYPE

RDS( ON) 13.5 MOHM @. 5V
LOADI NG 1.569 A (EDP)

s o =PPDDR_S3_REG

FET

R7922*
10K
L

402,

2
53587(19 5 F\3/ 3

SCD- VESM HF

£
ol T3 7o
MR

1|G

ey =PLVESO_EN

. _=PP3V3_S5_ P3V3EN ET

@ 2.5V Vgs:

IN
ol
[\

3.3V ENET FET

CRI Tl CAL
- 97 960
Rds(on) = 90nChm nax
= 1.7A (850 50542139»};

CRI Tl CAL
Q7920
FDC638P_G
SM =PP1V5_S0_FET ,
6
. He] 5 1.5V SO FET
1
%3932_"15 i 1 NMOSFET FDC638P
i gz CHANNEL P- TYPE
4 3
%go %7091%'(:) RDS( ON) 48 nthm @. 5V
2 P1V5S0_SS| 1 H 2 LOADI NG 0.795 A (EDP)
5
10) %
465}9’ ég':\*{\u"

=PP3V3 ENET_FET ¢s6 ¢

R7962"
10K

W,

3

)

!

961

SSVB Nl?lZEAPE
SOT563

M
D

ol T3 7o

5(G

« m>—=P3V3ENET| EN

MOBI LE:

Recommend al i asing PM SLP_RMGT_L and
=P3V3ENET_EN. Nets separated on
ARB for alternate power options.

2 T s
121

0. 9V ENET

=PPOV9_ENET_POVOENETFET

nglge 1
' %Léi'?; CRI TI CAL
. _=PP3V3 S5 POVOENETFET R7990 6 Q7990
LANN 2 POVOENET_SS S| 2312808
5%
el 99
1 40 _
RZ&?.%ZK SSNBNl?ZEAPE =PPOVO_ENET_FET ,
% SOT563
Wl Q7990
R7991 2[G NOS
POVOENET EN L 120K, = FET | SI2312BDS
’\/1\0{/%\/ Type N- Channel
1/16w
?7991 (o 05" POVOENET_EN L_RC Rds(on) | 37 nChm @. 5V
SSMBNIBEEAPE || ID(max) | 3.25 A @5C
4 — Loading | 0.140 A (EDP)
s[c¥*st;
¢ [y =POVOENET_EN

SYNC NVASTER=MASTER

SYNC DATE=VASTEH
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i

CHECK

LVDS | G FANEL_PWR

'RO014
1K
59

e

« =PP3V3_S0_LCD PANEL

, | G_PANEL_PWR GLI TCHES ON POWER UP

APN 35352805

CRI TI CAL
U9000
FPF1009

c’\‘l\/FI:_F- 2X2-8I N

ITN_1 VOUT_1

aw B

1
2 - —
3MVIN_2 VouT_2|
9

6 7

PP3V3_SW LCD PANEL 1YY Y L2 ALONG THE GROUND SHAPEF‘&H:ﬂ EMD THE CONNECTOR BODY
VOLTAGE=3. 3V 9
M N_LI NE_W DTH=0. 30 MM 20474- 030E- 11
C9012 M N_NECK_W DTH=0. 20 MV §iRT-SM
1
20 —
2 ég A4 il ]
6 9
o
3
008, BRI 2N
120- OFV 0. 3A- EM VLRSS TH0- 50 ¢ DY
— 1 (YYYL2 . PP3V3 SO _LCD DDC F I 45
= -IF MM&HE W BH;EB?E W LVDS_ | G A DATA N<O>_ 15
LVDS | G A_DATA P<0>_o £
(LVDS DDC POVER) /g
LVDS | G A DATA N<i>_ D
LVDS | G A _DATA P<i>.g ulg
LVDS 1 G A DATA N<2> 1201 L I/ F
LVDS | G A _DATA P<2>__ 13 ]
s LVDS IG A CLK F N - 40
s LVDS IGA CLK F P - 15 5
., _LVDS 1 G DDC CLK RIT e 16l 3
LVDS_| G DDC_DATA é NG o
Mmlz oMA e 4 2 PPVOUT_SO_LCDBKLT 18]
109017 L 19 5| LED BKLT I/ F
1o LVDS IG A CLK N 4 00PE NG 20 3§
~ & o+ LED RETURN 6 21l
CERM LED RETURN 5 22)
3 m R . °
no LVDS IGA QK P PLACE_NEAR=J9000. 19: 1MV o7 7 LED RETURN 4 23 5
L o+ LED RETURN 3 24
o+ LED RETURN 2 28]
L9050 «: LED RETURN 1 26 g
s _=PP5V_S3_CAMERA 2 (YYY Lt PP5V S3 F 27
EERR-120-0CHM-1. 5A N’h%w H+$8 ;ﬁntnnm ﬁ_o
0402-LF  ~oma o T 294
pg‘ultg T 30,5 CAMERA |/ F
PLACE_NEAR=L9050. 2: 1MM c%ﬂ%’;_ L]
33
° ) E—r

LCD CONNECTOR

LVDS CONNECTOR: 518S0650

FOUR GROUNDI NG VI AS SHOULD BE DI STRI BUTED

CRI TI CAL
069 CANVERA

lg%@ﬂs
72 1 (O} USB_CANMERA P 3 Y Y L4 s 7 USB_CANMERA _CONN_P
2 Y Y 11 s 7 USB_CANMERA _CONN_N

72 18 (OO} USB_CAMERA N

PLACEMENT_NOTE=PLACE CLOSE TO J9000.
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d} Appl e | nc. | 051-8561 |D
® C.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
90 OF 109

Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART

THE | NEORMATI ON_CONTAI NED HERELN IS IHE
IV ALL RI GHTS RESERVED 64 OF 76

THE POSESSOR AGREES TO THE FOLL
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

RI ETARY PROPERTY OF APPL OgNVPUr I NC.




C9300
_DP_I G AUX_CH P o tF DP_AUX_CH C P_
Johe
16V
XBR
203
© ~ DP_EXT DDC Cl K-l o
a @
S| GNAL_ MODEL=DP_AUXCH_FET Lul % o] Lvlo S| GNAL_ MODEL=DP_AUXCH_FET
7 [Io ol avT
’ " 376S0857
B s 300
SOT563 SS@?&GFE
C9301
_DP_I G AUX_CH_N 9 DP_AUX_CH C_N_
Johe
16V
535*
of = DP_EXT DDC DATA lo
_ oyl [o of Ty o
S| GNAL_MODEL=DP_AUXCH_FET % % SI GNAL_ MODEL=DP_AUXCH_FET
M T [ ° : Q) OM T 376S0857
sgl\)jssN?ezFE i %302
+ C9303 NL6FE
sorses 0. 0033UF Sshelae
T &L,
402
DP_CA DET ams
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
376350859 2 XSTR, FT, N- CH, DUAL, SOT- 563 @300, @302 CRI TI CAL
SYNC MASTER=K6 M_B SYNC DATE=02/16/201
DI SPLAYPORT SUPPORT
BTG NOVEET s |
d} Appl e I nc. 051- 8561 | D
o C. 0.0
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Port Power Switch

CRI TI CAL
L9400
4 9 FERR- 120- OHM 3A
o _=PP3V3_S5_DP_PORT_PWR nggg% B PP3V3 SO DPI LI M o 1 YYY L2 PP3V3 SO DPPVR
1 N 0603 N
PM SLP S3 L > o NS GO 1 C9400 DA W TS 3 1275028
62 35 10 7 4 o3 TP_DPPWR OC L - 1
=107 [T ™ o ggplw L DP EXT M. E p<0>  1TOM210745M, = DP EXT_M._C P<0> C94%01UH 2 Db EXT M_P<0> ame s
2 AT :
CRI TI CAL CRI TI CA] ECV' pa——
Co48 %139242891 . 1%%%% C94851| 9486 I | DP EXT M_F N<Q> 2 3 = DP_EXT_M._C N<O> C94%11 L o D5 BT <02 -
== AT 5 . — = = — 1_
i) ety %Lé%*z 3 ?x%“/e, Rh T
CERYER: E N Y &5 RCLAMP0524P
SLP2510P8
= 5|l O 104
6|NC NC[7.
% PLACE_NEAR=J9400. 3: 3MV
ROAZY
150 HDM _CEC FIAG0- =
ab5 M NI DSPLYPRT- K83- GEN2
F- RT- THSM
1R9425 e N
1M BOT ROW TOP ROW
i,é_lﬁ'\év TH PINS SM PI NS
! % 2402 2| HHOT_PLUG DETECT  GNDO---
12?%210%)% 1 g O CONFI GL M._LANEOP O 2 12_F! %4%%’\%
o DP_EXT. P<3> 414 112 sy PP EXT P<3> 4 “sw s[ QSN @  M_LANEONOT . DP_EXT_M_F_P<1> 1ML ASM, P EXT ML C P<1> C9412 1|2 DP EXT M_P<l> o
0. 1uF ° | OGND GNDO A | [Tovs
| g DP_EXT_M._F P<3> 101 SML_LANE3P M anElPO2— [ AN 0. 1uF
s o DP_EXT_M._N<3> C94g)_51 FlZH 2 v EXT M. C N<3> 3 Y Y Y L2 5| DP_EXT_M_F_N<3> ﬁ OM._LANESN  M__LANEINO 1;, ) | DP EXT ML F N<1> 2/ YYY L3  »DP EXT_M_C N<1> C9413 1I 2 DP EXT ML N<1> am- -
.1u OG\D G\DO - - T 0. 1uF °
DP_EXT_AUX CH C P 16| Sax P LanE2P Ol LD
s sq@y—DP_EXT_AUX CH C N 8L 5Aux_oHN M__LANEZNO--LZ
20| ~DP_PWR RETURNO—-22 C%ﬂf
o« _=PP3V3 SO_DPCONN DP ESD oP- ) o
s =PP5 VI 3_SO_DPCADET CRI TI CAL \ SHIELD PI NS ) Raéf\P’\Z/EPfPa
R9443! RO442! D9411 e
1OOK ook . RCLAMP0524P 514- 0706
K RO421 SLP2510P8 2l o oL
b? Hpl 100k Shox T ndo
» @ DP_EXT_CA_DET 402 1
6 Abgvz 2' o 9 10 g PLACE_NEAR=19400. 9: 3MM
440 /5] = DP_ESD
2N70020W X G = CRI TI CAL
: ) L
E: S De_CA DET*(lL PLACE_NEAR=J9400. 12: 3MVI D9400 =
1 3 RCLAMPO504F
2N7002 44% By = PLACE_NEAR=J9400. 2: 3| |: 4
363 E: 6 12-
s, lc/5 DP_CA DET, Q 1
- P to DVI/HOM » DP_EXT_M._F_P<2> _1 OB 45""4 s DP_EXT_M_C P<2> C9416 1||2 DP EXT M _P<2>
_\.LMJ g
4 R94221 Cabl e Adapt er 2 5 0. 1uFl
@440 must have Drain to Gate |eakage of <500nA and Gate to Source resistance of >5Mfim Nfslg‘” ;:ﬁ::sl o ] . s DP_EXT_ML_F_N<2>  2(YYY\L3 »DPEXT M _C N<2> C94%71UF1:I 2 DP EXT M_N<2> o
1 DP_ESD
L 1 = CRI TI CAL
- D9411
RCLAMP0524P
SLP2510P8
s _=PP3V3_S0_DPCONN
|
1 5/l O 104
ROAER R94441 Shea ] vz
9%
18 o
Miihg’z M:;lléw g PLACE_NEAR=J9400. 15: 3MM
» g DP_EXT_HPD -
6
441 =
ZWOOZ% e o =
SOT- 36 Ig:ez DP_HPD Q)
1
ZWOOZ% X- G 5_\
SOT- 363 E: c/5 DP HPD Q o SYNC MASTER=MASTER SYNC DATE=MASTEI
T E—
¢ RO423t| [P Seurce mst pul Di spl ayPor t Connect or
100K down HPD i nput with
9% greater than or equal
Mié‘é\/ to 100K (DPvi.1la). d} App| e I nc. -
: ° C.0.0
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PLACE_NEAR=L9710: 3MM

L9710 CRI Tl CAL
- 33UH- 1. BA 110MOHM 09710
PPVI N BKL 1 2 PPVOUT SO LCUBKLT SW__ 1 ll>—|L2 PPVOUT SO LCDBKLT 4 64
N DTH=0. 38" MM 1217AS- 28! N Brie KRR BTEES: 34" N
AotV PLACE_NEAR=L9710: 3MM CRI TI CAL % RBL6OM 40 CRITI CAL | CRITI CAL | PAE-NEAERS78: %% AEESSHY
97131 1C9710 R9730 1C9715 |1 C9716 | C97
0.1r —— —— T0UF 10 DI DT=TRUE =4S 4/ —— 1900PF
= e oL SNS LCDBKLT P ST T, 1 . ~ 2y ~ o ~ 1%
X5R X5R 1 f = 600k Hz X7R- CERM X7R- CERM X7R oM T
402 805 22’52 1206 1206 603
75 10 oo SNS_LCDBKLT N PLACEMENT NOTES: PLAGENENT ROTE=PLACE {105 TO L9710 X9 r01
— VR BT ¢ oo e
(C9710- C9711) - =
LCDBKLT VI N
NZNECK-W DTH=0.
- - WF: C9711 AND C9717 NOT | N REF SCHEMATI C.
20 | ypor 4
PLACEiNEAFkLB700 1 3MVI 9711 3
1
1000"5 - — igk;,[,F PP5V5 S0 LCOBKLT | 23 |voco vour] 24 g{gFF g{gFF g{gFF PLACEMENT_NOTES
QG gkj 2 %2 B B B
305-1 C972%0 1 1 9927U'Ql ValTAGESs, 5V CRI Tl CAL R9715t — ;gLu/?opF - %_u/oaopp - %‘u/ngPF PLACE NEAR W9700
Ry 8y IVCLBJA?87405(0:EP VP = Vovp * (1 + RalRb) M 2 e 2 & > (C9721- C9726)
X5R- CERM 2 2 X5R- CERM = Vovp + /16w
02 T T 82 ( SGND) LLP VOVWP = 6.9V +/- 0.35V M55, o755, o757 75
J ovP| 22 LCDBKLT_OVP <Ra> 100PE —— 100PE —— 100PE ——
RL4° 550 550 GBS BKLT, PROD
s o I LVDS | G BKL_PWM 2 1, LVDS |1 G BKL_PWJ R 16 | pym e e CERM RO717
1% 18 | wake cHil 7 BKL_MC CH1 1 2 BKLT: PROD LED RETURN 1
X | 9709 WM RN W BFEES: S0 e A Y R9718 MRS BHED: S0
A7PE 6 | en capl 8 BKL_MC CH2 1 2 BKLT: PROD LED RETURN 2 7 6a
8%, M NRERRW BHES: 30 e aew R9719 0"
) 2 oo LCDBKLT COMP 17 | cavp o @ BKL_MNC CH3 BKL T PROD - 1 2 LED RETURN 3 760
R9726 FRENR- - s M NRERCW BHES 3o R9 720 s VY sow o
10K L I SET ol 10 BKL _MC CHA 1 2 B T:prop M 402 LED RETURN 4 o
o C9705 1 LCDBKLT | SET M H'E%t?# BHES: 30 e 16w Ror21 M RERESRW BHES: §omn"mm
5402 o odate L H 2 - ol 11 BKL ) 1 2 BKL T: PROD LED RETURN 5 -
T M RFEEoFW BIFES: 30" RO R9f22 M RERECR-WY BTHES: 3o
X85 2 cHel 12 B 1 2 LED RETURN 6 7 64
M mm " -y mm
LCDBKLT COMP RC N’HECE‘W BH:Eg 30 mm M:s/fF 4114215\,\, M ﬁ;EE&iw EEB gO nmm
1 R9705 c9706:| |'R9710 FaiL| 14 LCDBKLT FAIL
3.32 220PF —— Zu'/ 68K g4 RO702! RO716*
1% BV T S 1lisw g 66 243K < PLACE_NEAR=US700. 25: 1MV
1/ 16W a2 VE- LF THRM NOSTUFF O 1%
[V =25 242 0 cor > — aa PAD 1 18% 116w oM
2 %2 BRI i BT xuido
_ " SR L Ko .SG\ID L 2 PLACEMENT_NOTE=PLACE XWB700 FAR FROM THE NO SY PINS 3 AND 4
| SET = 153mA / <Ri set> NEGK W DTH=0. 247"
— =
13.3 I nch, K84 Panel 9 LEDs per strin
J
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 R9717, RO718, RO719 BKLT: ENG 10. 2 ohmresistors for current
103S0198 RES, THIN FLIM 1/ 16W 10. 2 OHM 0. 1, 0402, SM R9720, RO721, RO722 BKLT: ENG nmeasurenent on LED stri ngs.
101S0075 RES, MF, 0 OHM 5% 1/ 8W SMD, LF, 0805 R9700 SENS_R: PROD

DO NOT SYNC FROM K84. L9710 CHANGED TO K6/ K69

WM\STER SYRC_DATE=VASTER
LCD Backl i ght Driver (MZ34845)
BTG ROV s |
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F9800
2AVP- 32V
» m>—=PPBUS SO_LCDBKLT 1 2

Y, VL RERR Y BIFES: 25
0402- HF A@é;y EV :

PPBUS_SO_LCDBKLT FUSED

CRI TI CAL

FDC638APZ_SBMS001
SSOT6- HF

1RO808

201K e
16'

iz o 2

PBUS_SO_LCDBKLT_EN DI V

"gik

_PBUS SO_LCDBKLT EN L |

807 b3
sSvBNI RO [
sOT563 | KhH
—
5[G" Stz

BKLT EN L ]

oo > LVDS 1 G BKL_ON
?807 pl6
SSMVBNL FEAPE—]
SOT563
2[c™ skt

2 D BKLT PLT RST L

LVDS | G BKL_ONs 6
LVDS | G BKL_PWM, 4,

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

PPB

=12. 6V

PPBUS SO LCDBKLT FET

MOSFET FDC638APZ
CHANNEL P- TYPE

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

[SYNG. MRS TER=( Ro4 MVLB)

™ LCD Backl i ght Suppor t
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®
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FSB (Front-Side Bus) Constraints CPU / FSB Net Properties
PHYSI CAL_RULE_SET LAYER GIQL%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‘GA;Z’{ ELECTRI CAL RAI NT SET PHYSI CA':tli T YPtSPAO 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 | ESR 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
— — | |[>—EsBDstB0 | 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 ? FSB_DATA TOP, BOTTOM| =4x_DI ELECTRI C 2 o D—W_m*::: E:*xii Egg B' k,\</3&'<'1i6> T
O —ESBDATA GROP1 | ESR | 710 14
FSB_DSTB * =3x_DI ELECTRI C ? FSB_DSTB TOP, BOTTOM| =5x_DI ELECTRI C ? _ CO—EsBDstEl | SR DSTR 50S | ESR DSTR FSB_DSTB L_P<1> 710 14
= = ®| |[>—EsBDsTBL | ESB DSTR 50S| ESR DSTR FSB _DSTB L N<i> 71014
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:*xiﬁ Egg B' I,:N4Z <2§2 °
O —ESBDATA GROP? | ESR | | 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. i 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. o 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 S0S SR 0
FSB 2X signals / groups shown in signal table on right. x O D_ESB!AIDR,GKLED__SB,::: ESfo Egg QEI(_)<i(<a4 3(>)> T
Signals within each 2x group should be matched within 20 ps. ADTSB#s shoul d 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 pre—
FSB 1X signals shown in signal table on right. Lo D_&!ﬁuﬁf:?zm_ﬂi:: E:i:?n FgB ADST:éSL<1> .
CO—EsBo ! _ 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 o
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=ar=sr ey 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 (’:B i g I ESB LOCK L
i » | » 710 14
CPU_27P4S * =27P4_OHM SE| =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 7 ML 7 ML w 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 o
CO—EsBo ! _ 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 WG 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 ) 2t j*::: gt j*:;T: gg Egglﬁ 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 P 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 recomends 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_SPACI NG ? _ [CO—CPU_PURGD CcPU 508 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 ee
CO—ESBCRPUSLP | L LAG 10 14
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.1 O CPUEROM 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
. . CO—CBLLASYNG CPU_50S CPU_AGITL ESB_DPWR L 10 14
MCP FSB COWP Signal Constraints . s o con @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
" ~ ~ ~ ~ = = = y CLK | TP ClLK FSB 100D | G K FSB FSB CLK | TP P 13 14
MCP_50S =50_OHM SE|  =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD D—F‘Sﬁi ok Lo Yy - FSB LK 1 TP N o
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 O—ESBaK Mp ClLK FSB 100D | G K FSB FSB CLK MCP_N 14
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.DERSLPVR CPU 50S CPU_AGTI PM DPRSLPVR 14 58
FSB C:I o k Con t r | nt D_(jee above) CPU 50S CPU_AGITL | M\WP_DPRSLPVR s
C S a S _ > ey caw MCP_ 508 Mce_Ese_cow | MCP_BCLK_VM._COMP_VDD .,
PHYSI CAL_RULE_SET LAYER &LE’A‘((E%TE M 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 [— MCP_CPU_COVP MCP_50S Wime 14
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—MecRu MP_503 MP_FSE_ Q0 NP gg GOV \éﬂg ’“
O Me_cry cave MCP_50S MCP_ESB_COVP | 14
=== === CO—CRU GILREE CPU 50S CPU_GTI REE CPU_GTLREF 10 20
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 CPY 27PAS CPU_COVP CPU_COVP<2> 10
. N - Do—eucawe CPU 50S CPU_CONP CPU_COMP<1> 10
SQURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2.5 -y Y P CPU CONP<0= .
O—XPe_1Dl CPU 50S cPy | TP XDP_TDI 1013
[O—XDE_ 10 CPU 50S cPy | TP XDP_TDO 10 13
O—XE_ M CPU 50S cPy | TP XDP_TMS 10 13
[O—XDE_TCK CPU 50S cPy | TP XDP_TCK 10 13
>_TRST_| CPU 50S cPy | TP XDP_TRST_ L 10 13
O—XDE_EPM.L CPU 50S cPy | TP XDP_BPM L<4. . 0> 1013
O—XDE_BPMLE CPU 50S cPy | TP XDP_BPM L<5> 1013
DO (ESB_CPURST 1) |cpuys0s CPU LTP XDP_CPURST_L 13
[ CPU_50S CPU 8M 1 CPU_VI D<6. . 0> 11 58
[— CPU 50S CPU 8M | | MWP6_VI D<6. . 0>
O CPLLVCCSENSE CPY 27PAS cpy veesense | CPU_VCCSENSE P 11 58
[O—CBLLVCCSENSE CPY 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 Constraints
d} Appl e Inc. 5' 8561
S C. 0.0
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Menory Bus Constraints Menory Net Properties
PHYSI CAL_RULE_SET LAYER GIQL%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‘G&:" NET_TYPE
bl ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
M 4 * = = = = = =
MEM 40S 40_OHM_SE 40_OHM_SE 40_OHM_SE 40_OHM_SE STANDARD STANDARp _ VM A K EM 700 VM K VEM A CLK P<5..0> e
MEM_70D * =70_OHMDIFF | =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF [— MEM 70D MEM QL K MEM A CLK N<5. . 0> 15 26
— O MEMA CKE MEM 40S MEM CTRI MEM A CKE<3. . 0> 15 21 26
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ I\IFM7A7(T\ITI NFM740§ NFMi(‘TRI 'VEM A & L<3 3 O> 15 26
MEM_CLK2NVEM i =4: 1_SPACI NG ? NV DG says 3x inner, 4x outer O MEM A CNTL MEM 40S MEM CTRI MEM A ODT<3. . 0> 15 26
MEM CTRL2CTRL * =2: 1_SPACI NG 2 | NV DG says 2x inner, 4x outer O MEM A QD MEM 40S MEM_ CMD. MEM A_A<15..0> 1 2
. MEM A_CMND MEM 40S MEM CMVD NMVEM A BA<2..0> N
N — &5 5 [ LA L A s 26
MEM_CTRL2MEM 2.5: 1_SPACI NG P NV DG says 2x inner, 4x outer VEM A_ VEM 40S NEM. NVEM A RAS L 1o
MEM_CNVD2CMVD i =1.5: 1_SPACI NG ? NV DG says 2x inner, 4x outer O MEMA QD MEM 40S MEM CNVD MEM A CAS L 15 26
— ) VD oD MNEM A VE L
VEM_CND2VEM * =3: 1_SPACI NG 2 NV DG says 2x inner, 4x outer O MEMLA MEMLAQS NEML e
— . MEM A _DQ BYTEQ MEM 40S MEM DATA MEM A DQ<7. . 0> 15 28
* =1. 5: ? | — LA L L
MEM_DATA2DATA 1. 5: 1_SPACI NG P NV DG says 2x inner, 4x outer NEM_A_DQ BYTET VEM 40S VEM_DATA MVEM A _DO<15. . 8> 1o
MEM_DATA2MEM * =3: 1_SPACI NG ? NV DG says 2x inner, 4x outer CO—MEM A DQ BYTE2 MEM 40S MEM DATA MEM A_DQ<23. . 16> 15 28
Y L L MEM A DQ<31. .24
o . MEM A_DQ BYTE3 MEM 40S MEM DATA .. > 15 28
M DQS2VEM * =3: 1_SPA( 2 NV = LA L L
MEM. VE 3: 1_SPACI NG I DG says 4x inner, 5x outer O MEMA_DQ BYTE4 MEM 40S MEM DATA NMEM A _DQ<39. . 32> 15 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 Spacing G oup Assignnents O MEMADQANIEL —{ME40S i beu para— NEML A DO<63.. 862 o
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG RJLE SE‘T NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG RULESE.T : N':M*Afm BYTEQ NFNLAOQ NFM*DATA 'VEM A O> i
_ X _ h 7 L RULE SET_ . - _ - - RULESET. O MEM A_DQ BYTE MEM 40S MEM DATA MEM A _DiVk1> 15 28 ]
MEM_CLK MEM_CLK * MEM_CLK2MEM MEM_CMVD MEM_CLK * MEM_CMD2MVEM CO—MEM A DQ BYTE? MEM 40S MEM DATA NVEM A DiVk2> 15 28
" = " == O MEM.A_DQ BYTES MEM 40S MEM DATA NVEM A _DIVK3> 15 28
MEM_CLK MEM_CTRL NEM_CLKZM%N!H MEM_CMVD MEM_CTRL NEM_CNDZkM:fMW NEM A DO BYTEA NEM 408, NEM DATA VEM A DVE4> e
MEM_CLK MEM_CMVD * MEM_CLK2MEM MEM_CMVD MEM_CMVD * MEM_CMD2CMVD O MEM A DQ BYTES MEM 40S MEM DATA NVEM A _DIVK5> 15 28
— — MEM A_DQ BYTES MEM 40S MEM DATA MEM A_DIVK6>
- - = N L L 15 28
MEM_CLK MEM_DATA NEM_CLKZM%N!H MEM_CMVD MEM_DATA NEM_CNDQ‘M?N.IH NEM A DO BYTEZ MEM 408 NEM DATA VEM A DVE7> o
MEM_CLK MEM_DQS VEM_CLK2NMEM MEM_CMVD MEM_DQS * VEM_CMD2NMEM Lo MEM 70D MEM DS VEM A DOS P<0> o
N O MEM A_DGS0 MEM 70D MVEM 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 MEM 70D VEM DS MEM A DQS P<1> 15 28
S S MEM 70D MEM DS MEM A _DOS _N<1> 15 28
M _CTRL M _CLK * M_CTRL2MEM M_DATA * = -
MEMLCT MEMCL MEMLCTRL2ZVEM MEML MEM LK MEM_DATAZVEM MEM 70D MEM DO MEM A_DQS_P<2> 15 28
MEM _CTRL MEM _CTRL * MEM _CTRL2CTRL MEM _DATA MEM _CTRL * MEM_DATA2MEM MEM 70D VEM DS NVEM A _DOS N<2> 15 28
" = " = MEM 70D MVEM DCS MEM A_DQS_P<3> 15 28
MEM_CTRL MEM_CMVD NEM_CTRLZ‘I\(I‘EI\./VF MEM_DATA MEM_CMD NEM_DATAZ‘NEI\./’IF MEM 70D MEM DR VEM A DOS N<3> e
MEM _CTRL MEM _DATA * MEM_CTRL2MEM MEM _DATA MEM _DATA * MEM_DATA2DATA MEM 70D VEM DS NVEM A _DQOS P<4> 15 28
" = " = MEM 70D MVEM DCS MEM A _DOS_N<4> 15 28
MEM_CTRL MEM_DQS MEM_CTRL2MEM MEM_DATA MEM_DQS MEM_DATA2MVEM MEM 70D MEM DR VEM A DOS_P<5> e
I _ MEM 70D MVEM DCS MEM A_DQS_N<5> 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 MEM 70D VEM DS MEM A DQS P<6> 15 28
— NVEM 70D VEM DS VEM A_DQS_N<6> 15 2
MEM_DQS MEM_CLK NEM_DQSZ?\/IVE‘N!H MEM_CLK NEM_QOTHERW MEM 70D NEM DR VEM A DOS _P<7> o
MEM _DQS MEM_CTRL i MEM_DQS2VEM MEM_CTRL i i MEM _20THER MEM 70D VEM DS NVEM A _DOS N<7> 15 28
MEM DG5S MVEM_CVD * VEM DQS2VEM MVEM_CVD * * MEM 20THER MEM 70D NEM. QLK MEM B CLK P<5..0> 152
M B K _N<5. . 0>
MEM_DQS MEM_DATA * VEM_DQS2MEM MEM_DATA * * MEM_20THER MEM_Z0D MEM ALK M2 a 50 e
M B <3..0> =
VEM_DQS VEM_DQS * MEM_DQS2VEM VEM_DQS * * MEM 20THER MEM 403 MEM CTRL ME (KE<3.. 0 122
- MEM 40S MEM CTRI MEM B CS L<3..0> 15 27
* | L L
DDR3: Need to support MEM *-style wildcards! MEM 408 MM CTR VEM B_ODT<3. . 0> o
DQ signals should be matched within 5 ps of associated DQS pair.
N N . . H h h : . . oD M B _A<15.. 0>
DQS intra-pair matching should be within 1 ps, inter-pair matching shoulw be wi thin 360 ps &m{:g: &m* NNEEM B BA<2 8> e
No DQS to cl ock matching requirenent. MM A0S vy VEM B RAS L e
CLK intra-pair matching should be within 1 ps, inter-pair matching should be within 2 ps. MM A0S vy VEM B CAS L e
CMD/ CTRL signals shoul d be matched within 150 ps. VM A0S M:MJ 2 VEM B VE L o
Al nenmory signals maxi numlength is 1.030 ps. = = =
. M B _DQ<7..0>
SQURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.2.3 (A0S (ENLDATA NS DO15 0 o
! . A A .. 15 28
SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112), Section 6.2 MEM 408 MEM DATA MEM B DO<23. . 16> .
MCP NMEM COWF i gnal Con ral n MEM 40S MEM_DATA MEM B_DQ<31. . 24> o2
S g a St a t ) _ 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 MEM 40S MEM DATA MEM B DQ<47. . 40> 15 28
— MEM 40S MEM DATA NMVEM B_DQ<55. . 48> 15 28
M * =4 M_SE =4 M_SE =4 M_SE =4 = = L A
MCP_MEM_COVP 0_OHM S 0_CHM S 0_CHM S 0_OHM_SE STANDARD STANDARD MEM 408 NEM DATA VEM B DO<63. . 56> .
— MEM 40S MEM DATA MEM B_DMVkO> 15 28
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ NFM740§ NFMil')ATA 'VEM B M1> s 28
MCP_MEM_COWP * =2x_DI ELECTRI C ? MEM 40S MEM DATA VEM B_DiVk2> 15 28
. . MEM 40S MEM DATA MVEM B_DIVK3> 15 28
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.2.2 \v 408 \Ev DATA NEM B DNEA> o
MEM 40S MEM DATA MEM B_DMVk5> 15 28
MEM 40S MEM DATA MVEM B_DIVK6> 15 28
MEM 40S MEM DATA VEM B_DIVK7> 15 28
MEM 70D MEM DCS MEM B_DQS P<0> 15 28
MEM 70D MVEM DCS MEM B_DQS_N<O> 15 28
MEM 70D MEM DQS MEM B_DQS P<1> 15 28
MEM 70D VEM DS NVEM B_DOS N<1> 15 28
MEM 70D MEM DQS. MEM B_DQS P<2> 15 28
MEM 70D VEM DS NVEM B_DOS N<2> 15 28
MEM 70D MEM DCS MEM B_DQS P<3> 15 28
MEM 70D VEM DS VEM B_DQS_N<3> 15 28
MEM 70D MEM DQS. MEM B_DQS P<4> 15 28
MEM 70D MEM DQS. MEM B_DOS N<4> 15 28
MEM 70D MVEM DCS MEM B_DQS P<5> 15 28
MEM 70D MVEM DCS MEM B_DQS _N<5> 15 28
MEM 70D MVEM DCS MEM B_DQS P<6> 15 28
MEM 70D NEM_DOS VEM B_DOS N<6> . SYI\CII ll\ﬁSTEkT27 M._B SYNC DATE=02/16/ 2010
MEM 70D MEM DQS. MEM B_DQS P<7> 15 28 P 1E -
MEM 70D MVEM DS MEM B_DQS_N<7> 15 28 nor y OOnSt raints
T
MCE_NVEM cave | voe MvEM cave | MCP_VEM COVP_ VDD s le I nc 051- 8561
MeP_VEM cave | vee vEm cave | MCPVEM COVP_GND 15 App . p—
S C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
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PCl - Expr ess MCP89 Net Properties
PHYSI CAL_RULE_SET LAYER GIQL%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‘G&:" NEI_I YPE
b 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 PCIE_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 VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT : PEG PR PCLE 90D PCLE PEG D2R P<15 j O>
PClE * =3X_DI ELECTRI C 2 PClE TOP, BOTTOM| =4X_DI ELECTRI C 2 s _ PCLE_ 90D PCLE PEG D2R N<15. . 0>
N P = PCl E_90D PClE PEG D2R C P<15.. 0>
GKPAE 20 ML ? = PQLE 0D POLE PEG D2R C N<15.. 0> D
MCP_PEX_COVP * 8 ML ?
i . [ PCl E_90D PClE PCl E AP_R2D P N
SOURCE: MCP89 | nterface DG (DG 04625-001_v0.9), Section 2.3 [ PCIE 90D POLE PClE_AP_R2D N 0
O—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 e Genl/ Gen2 not es! = eu— T ARt
! PCl E_90D PCLE PCl E AP D2R N 916
i 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 PClE_ENET_R2D C P 9 16
. - = PCl E_90D PCLE PCl E ENET R2D C N o 16
Anal og Video Signal Constraints S _eaE mer e Paran  |ear PO E ENET 2R P
ALLOW ROUTE = [— PCl E_90D PClE PCl E_ ENET_D2R N s 16
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G?:’» : bl F7QOD PCLE PC‘ E ENEr D2R C P
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
[ PCIE_90D PCLE PCIE 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 [— PCIE 90D PO E PClE FWR2D N
N B L P N orr O—BCQE EWRD PCl E_90D PClE PCE FWR2D C P s 16
il om el el ORT_2CRT = PQLE 0D POLE PCI E_FW R2D G N oo
CRT_2CRT * 15 ML ? [O—BCEEWRR PCl E_90D PClE PCl E FW D2R P s 16
PCIE_90D PCLE PCl E FW D2R N o 16
CRT_2CLK * 50 ML ? | m— =
= D PCIE 90D PCLE PCIE FWD2R C P
CRT_2SW TCHER * 250 ML ? [— PCIE_90D PO E PClE FW D2R C N
CRT_SYNC * =4x_DI ELECTRI C 2 O MCP_PE0_REECI K QK PO E 1000 CLK PCLE PEG CLK100M P .
N _ P [ K PCE 1000 K PG E PEG CLK100M N s 16
MeP_DAC. =2x_DIELECTRI C . O ME_PE1_REFQK K PCE 1000 K PCE 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_CLK100M ENET_P 916
- 50-ohmfromfirst to second term nation resistor. = CIK PCIE 1000 OK 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 I nterface DG (DG 04625-001_vO0.9), Section 2.4.1. O MCE_PEX_CLK_COVP MeP_PEX_cave | MCP__PEXO_TERMP 16
Digital Video Signal Constraints o= e s RLIGRCFR
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 [ CRT_BLUE CRT_50S CRT CRT_| G B COW_PB
DP_90D « - =90_CHM DI FF =90_CHM DI FF =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF O BLSIG CRL_50S CRI_SYNG CRT_1 G HSVNG
= S0 OmMDIFE| 790 oAV T90_ oM T90_ oM 90O =90_CrM.DI PR > __CRT_SYAC CRT_508 CRT_swc CRT_1 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 | MOP TV DAC VRER =
OO IMS IGIXC DP_90D nsplaypert | TMDS |G TXC P
e = OIS LG IXC DP_90D pisplAyport | 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 r)Pian) DI SPL AYPORT 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> .
DP_1 N<3..0>
LVDS intra-pair matching should be 5 nils. Pairs should be matched within 100 nils. o—B-aaM DB_90D PP — g XLUX CE! PO °
) . . h DP_EXT_AUX_CH DP_90D DI SPLAYPORT. 9 65
NOTE: NV DG reconmends 90 ohmdifferential for LVDS, but cable/display assune 100 ohm = b ExXT ALK ot B 90D O epL Ayt | DP 1 G AUX CH N
Di spl ayPort/ TNMDS intra-pair matching should be 5 ps. Inter-pair matching should be within 100 ps. = == = 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 24
Max trace length: LVDS 10 i nches, DP 8.5 inches. O ME_TMDSO VPROBE MCP_TMDSO_VPROBE 17 24
SOURCE: MCP89 | nterface DG (DG 04625-001_vO0.9), Section 2.4.2 LVDS A aK LS 1000 Lvos LVDS |G A CLK P Ve B
( ) i LS 1GA QK LVDS 100D LVDS LVDS |G A CLK N o 64
SATA I nt erf ace nSt rai nt S N CO—L\VDS 1 G 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> ;54
— <3>
SATA_90D « ~00_OHMLDIFF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF Do ﬁf: ?fifmiﬁ: : ﬁ,:ggg : ﬁ tggg : g ﬁ §$ﬁ El<g>
= LVDS IG B OK L VDS 100D LVDS LVDS IG B CLK P
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT OO—L\DSIGE AK LVDS 100D LVDS LVDS 1G B CLK N
SATA N —3x DI ELECTHI C P SATA ToP. BOIToM  —4x DI ELECTRI © P O—L\VDS 1G B DATA LVDS 100D LVDS LVDS | G B _DATA P<2..0>
T M : i i O L\DS 1 G B DATA LVDS 100D LVDS LVDS | G B DATA N<2..0>
SATA_TERMP * 8 ML ? CO—LVDS 1 G B DATA3 LVDS 100D LVDS LVDS | G B_DATA_ P<3>
SATA intra-pair matching should be 1 ps. CO—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_vO0.9), Section 2.6 O MP_| EPAR_VPRCEE MCP_| FPAB_VPROBE 17 2 —
[CO—SATA_HDD R2D SATA_90D SATA SATA HDD R2D C P 18 33
[— SATA_90D SATA SATA HDD R2D C N 18 33
= SATA_90D SATA SATA HDD R2D P 73
[ SATA_90D SATA SATA HDD R2D N 73
[CO—SATA_HDD 2R SATA_90D SATA SATA _HDD D2R P 16 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 73
[CO—SATA 0D R2D SATA_90D SATA SATA ODD R2D C P 18 33
D SATA_90D SATA SATA ODD R2D C N 18 33
= SATA_90D SATA SATA _ODD R2D P 73 A
[ SATA_90D SATA SATA_ODD R2D N 7 a3 —
[CO—SATA_ 0D 2R SATA_90D SATA SATA _ODD D2R P 18 33 SY'\C,, ’,\ﬁSTERbT27 ME SNC DATEZ02/ 1672010
[ SATA_90D SATA SATA _ODD D2R N 18 33 1
[ SATA_90D SATA SATA ODD D2R C P 73 IVCP ConSt ral nt S 1
ATA D2R N ; T
= SATA_20D SATA S (o5 5] C as Appl e Inc 051- 8561
[ \MCP_SATA_TERWP saTA_TERVP | MCP_SATA TERMP " p . ey
o C. 0.0
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LPC Bus Constraints

MCP89 Net

Properties

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY 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

SOURCE: MCP89 Interfac

e DG (DG 04625-001_vO.

9), Section 2.

7

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

USB_90D * =90_OHM DI FF |  =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
SPACI NG_RULE_SET LAYER LINE TOLINE SPACING | vEIGHT 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 PRI MARY 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 |

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 AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY 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

SOURCE: MCP89 |

SPI Inte

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

rfac

e Constraints

11

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 LINE TOLINE SPACING | VeI GHT

CLK_SLOW * =1. 5x_DI ELECTRI C 2

PHYSI CAL_RULE_SET

LAYER

ALFON RUTE | M NI MUM LI NE W DTH

ON_LAYER?

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

SPI_55S

*

=55_OHM SE

=55_OHM SE

=55_OHM_SE

=55_OHM_SE

=STANDARD

=STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

SPI

=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—LPC AD LPC_55S LPC. LPC AD<3. . 0>

CO—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 558 | 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 MUXED P

[ USB_90D USB USB_EXTA _MUXED N

CO—USB M NI USB_90D USB UsB M NI _P

D USB_90D USB USB_M NI _N

[CO—USB EXID USB_90D USB USB_EXTD P

[ USB 90D USB USB_EXTD N

O USB_CAVERA USB_90D USB USB_CAMERA P

[ USB_90D USB USB_CANMERA N

CO—USB.BT 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

CO—UsB 157 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

[ USB_90D USB USB_SDCARD N

o UsB w USB_90D USB UsB 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

[ HDA 55S HDA HDA SYNC R

O HDARST | HDA 55S HDA HDA RST R L

= HDA_55S HDA HDA_RST_L

CO—HbA SDINO 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

CO—MCE_HDA PULLDN COVP McP HDA cave | MCP_HDA _PULL DN _COVP

O ME SUs aK CK SIONS5S | QK SILON PM CLK32K_SUSCLK R

= K SION55S | K Slow PM CLK32K SUSCLK

O—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—SBLMs0o SPl_55S SPI SPlL _M SO

O—SBL_cs0 SPl_55S SP| SPI_CSO_R L

[ SPl_55S SPI SPI _CSO_L

[ SPl_55S SPI SPI_MB_CLK

D SPl_55S SPI SPI _M.B_MOSI

= SPl_55S SPI SPI_M.B_M SO

[ SPl_55S SPI SPIL_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

d} Appl e I nc.
®

"77C. 0.0

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF "APPLE COMPUTER, | 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

103 OF 109
72 OF 76

2

1




8

7

6

MCP RGM | (Ethernet) Constraints

PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
MM _cawe ~sTANDARD 75 ML 75 ML -sTANOARD ~sTANDARD ~sTANDARD
ENET_M1_SSS =55_orSE -s5_cHase -s5_oase -s5_oase —sTanoaRD ~sTANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG AEI GHT

MCP_BUFO_CLK

=3: 1_SPACI NG 2

ENET_M 1

12 ML 2

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

88E1116R (Et

her net

PHY) Constraints

PHYSI CAL_RULE_SET

LAYER

&L%E%HE M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

ENET_MDI_100D.

-100_amon FF =100_0HMLDI FF

=100_0HMLDI FF

=100_0HMLDI FF

=100_CHW DI FF

DI FFPAI R NECK GAP

=100_CHW DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG AEI GHT

ENET_WDI

25 ML 2

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

ELECTRI CAL_CONSTRAI NT_SET

NET_TVPE

PHYSI CAL

SPACI NG

MCP_M | _COVP_VDD

Do Me MI_cawe MCP_M | _CONVP

o—MEML_cOw MCP_M 1 _COVP MCP_M | _COVP_GND

O ME_CLK25M BUEQ ENET M1 55s | vep BUEg ak | MCP_CLK25M BUFO_R

[ ENET M1 555 | vop BuEg ak | RTL8211 ClLK25M CKXTAL1
O—ENELINIR | ENET_M 1 _55S | ENET_M | ENET_I NTR L
OO—ENELMIO ENET M1 55S | ENET M| ENET_MDI O

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

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

[ ENET_M 1 _55S | ENET_M 1 ENET_CLK125M RXCLK R
[CO—ENELRXAK ENET_M 1 _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 1 ENET_RXD<0>
[CO—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_TXD ENET_M1_55S | ENET_M | ENET_TXD<3. . 1>
O—EEL DD ENET_M | _55S | ENET_M 1 ENET_TX_CTRL

i 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>
[ ENET_MDI 1000 ENET_MDI ENET_MDI _TRAN N<3..0>

18

9 31

31

18 31

9 31

31

18 31

18 31

18 31

18 31

31

9 31

9 31

9 31

9 31

31 32

31 32

32

32

SYNC NVASTER=MASTER

SYNC DATE=VASTEH
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6
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w

SMC SMBus Net

Properties

PHYSI CAL_RULE_SET LAYER CA,&‘LE’Q’YE%’TE M NIMUM LINE WDTH | M N MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI NARY GAP | DI FFPAI R NECK GAP
1TOLl_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 W™ 0.1 WM

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

L SMC A S3 | SVB 555 SMB SMBUS SMC A _S3_SCL 7%
L SNC A_S3_ | SMB_55S SMB SMBUS SMC A S3_SDA .
» SMC B SO . | SVB 555 SMB SMBUS SMC B_SO_SCL 3
> SMVC B SO | SMB 555 | SMB B, DA a8
» SMC QSO . | SMB_55S SMB SMBUS _SMC O_S0_SCL 3
» SMC 0_SO . | SVB 555 SMB SMBUS SMC 0_SO_SDA 3
. SMC_BSA_ |sve 558 lsvm | SMBUS SMC BSA SCL 738
> SMC._BSA_ | SMB_55S SMB SMBUS_SMC BSA_SDA 7 3
» SMCVGMT | SVB 555 SMB SMBUS_SMC_MGMT_SCL 3

| SMB_55S SMB SMBUS_SMC_MGMT_SDA 3

SMBus Charg

er Net

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 CSlI _N ss
[ 1TOl DI EEPAIR CHGR CSI _R P ss
[ 1TOl DI EEPAIR CHGR CSI _R N 55
CO—CHER €SO 1TOl DI EEPAIR CHGR CSO P 55
= 1TOl DI EEPAIR CHGR CSO N ss
[= 1TOl DI EEPAIR CHGR CSO R P 40 55
D 1TOl DI EEPAIR CHGR CSO R N 40 55

SYNC MASTER=T27 M.B

SYNC DATE=02/16/ 2010

TTILE

SMC Constraints
DTG OB gz |
d} Appl e | nc. | 051-8561 |D
o C.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
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7

6

5

2

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' ’
G\D * =STANDARD 2
VEM_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 mﬁRULEﬁSET NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET
MEM_CLK GN\D * GND_P2MM MEM_CLK VEM_POVNER * 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 GN\D * GND_P2MM MEM_DATA VEM_POVNER * PVR_P2MM
MEM_DQS GN\D * GND_P2MM MEM_DQS VEM_PONER * PVR_P2MWM
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET
CLK_PCI E G\D * GND_P2MM CLK_FSB G\D * G\ND_P2MWM
PCIE G\D * G\ND_P2MWM CPU_COVP G\D * G\ND_P2MWM
SATA G\D * G\ND_P2MWM CPU_GTLREF G\D * G\ND_P2MWM
UsB G\D * G\ND_P2MWM CPU_VCCSENSE G\D * G\D_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 mﬁRULEﬁSET NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET
LVDS G\D * G\ND_P2MM ENET_NDI G\D * G\ND_P2MWM

MCP Fa

nout

Constrai nt

Rel axati ons

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY 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—(BCE AP) G K POE 100D QK POE PCI E_CLK100M AP_CONN P
[ CK PCIE 100D | QK POE PCl E_CLK100M AP_CONN N
CoO—(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
D 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
D SATA_90D SATA SATA ODD D2R UE N
D SATA_90D SATA SATA HDD D2R FILT P
D 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
D SATA_90D SATA SATA HDD R2D RDRV IN P
D SATA_90D SATA SATA HDD R2D RDRV IN N
[ SATA_90D SATA SATA HDD D2R RDRV_OQUT P
D SATA_90D SATA SATA HDD D2R RDRV_OUT N
D 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
D PCI E_90D PO E CONN PCIE M NI_D2R N
O PCE AP R2D PCI E_90D PCIE CONN PCE MN_RD P
[ PCIE_90D PO E CONN PCIE MNI_R2D N
CO—USB BT USB_90D USB CONN _USB2 BT P
D USB_90D USB CONN _USB2 BT N
oS 1GAdaK 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
> SE_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 SPIL AYPORT DP_EXT_M._N<3..0>
[ DP_90D DI SPIL AYPORT DP_EXT_M._C P<3..0>
[ DP_90D DI SPIL AYPORT DP_EXT_M._C N<3..0>
[ DP_90D DI SPIL AYPORT DP_EXT _M._F P<3..0>
[ DP_90D DI SPIL 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 SPIL AYPORT DP_EXT_AUX _CH C N
[ DP_90D DI SPIL AYPORT DP_EXT_DDC DATA
[ DP_90D DI SPIL 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 CPUTHVENS D1_P "
= THERM 1TOL 559 THERM CPUTHVSNS D1_N n
[0 CRUTHVENS D2 THERM 1TOL 559 THERM CPUTHVSNS D2_P n
= THERM 1TOL_559 THERM CPUTHVSNS_D2_N n
CO—CRU THERVD THERM 1TOL 559 THERM CPU _THERMD P 10 a1
[ THERM 1TOL 559 THERM CPU_THERMD N 10 a1
O MCPTHVENS D2 THERM 1TOL 559 THERM MCPTHVSENS D2_P
[ THERM 1TOL 559 THERM MCPTHVENS D2_N
Co—MP_THVD CDE THERM 1TOL 559 THERM MCP_THVDI ODE P 19 a1
[ THERM 1TOL 559 THERM MCP_THVDI ODE N 19 a1
[O—SENSE_DI EEPAI R SENSE_1TO1 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_1TOl_555 SENSE I SNS 1V5_S3_R N
[CO—SENSE DI FEPAIR SENSE_1TQ1_559 SENSE | SNS_AI RPORT_P 30 46
[ SENSE_1TO1_559 SENSE I SNS_AI RPORT_N 20 46
] SENSE_1TO1_559 SENSE | SNS_AI RPORT_R P a
= SENSE_1TO1 559 SENSE I SNS_AI RPORT_R_N a5
[O—SENSE DI EEPAIR SENSE_1TO1 559 SENSE | SNS_HDD P 33 a6
= SENSE_1TOl 559 SENSE I SNS_HDD N 33 a6
[ SENSE_1TOl 559 SENSE I SNS HDD R P P
] SENSE 1TO1_559 SENSE I SNS HDD R N 16 _—
[CO—SENSE_DI FEPAI R SENSE_1TO1 559 SENSE I SNS_LCDBKLT_P 46 67
[ — SENSE_1TO1_559 SENSE I SNS LCDBKLT_N w6 o7
= SENSE_1TOn_559 SENSE I SNS_LCDBKLT R P
= SENSE_1TO1_559 SENSE I SNS_LCDBKLT_R_N
[O—SENSE DI EEPAIR SENSE_1TOl 559 SENSE I SNS_ODD P 33 a6
] SENSE 1TO1_ 559 SENSE I SNS ODD N 33 46
= SENSE_1TOl 559 SENSE ISNS ODD R P a6
f— SENSE 1TO1 559 SENSE ISNS_ ODD R N a6
[CO—SENSE_DI EEPAI R SENSE_1TOl_559 SENSE | SNS_CPWITT_P 0
=t SENSE 17Ol 559 SENSE I SNS_CPWTT_N 0
[O—SENSE_ DI EEPAIR SENSE_1TOl 559 SENSE MCPCORESO_VSEN P 22 59
= SENSE_1TOl 559 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\ND

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

[ 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—SBK.amr DI EEPAI R AUDIL O SPKRCONN L_QOQUT P

= DI EEPAI R AUDI O SPKRCONN_L_OUT_N

CO—SBK.amr DI EEPAI R AUDIL O SPKRCONN S QUT P

[ DI EFPAI R AUDI O SPKRCONN S_OUT_N

CoO—SBK. QI DI EEPAI R AUDIL O SPKRCONN R QUT P

[ DI EFPAI R AUDI O SPKRCONN R OUT_N

[ DI EEPAI R AUDIL O Bl MCP 7 52 53
[ DI EEPAI R AUDIL O BI_MC N 52 53
[ DI EEPAI R AUDIL O HS MC P 2 53
[ DI EEPAI R AUDIL O HS MC N 2 53
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K87 BQARD- SPECI FI C SPACI NG & PHYSI CAL CONSTRAI NTS

BOARD LAYERS

BOARD AREAS

BRAROPMAR | OERSPRR

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

NO_TYPE, BGA_PLIM

w 15.5.1

PHYSI CAL_RULE_SET LAYER ALOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
oeFALT - 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 ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
S0_cr sE o, BoTTOM v 0.115 M4 0.115 M4
S0_cr sE . v 0.076 M4 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 FFPAI R NECK GAP
10_amse o, BoTTOM v 0.165 M4 0.100 M4
0_om e . v 0.126 Wt 0.100 Wt -sTANOARD ~sTANDARD ~sTANDARD
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
27P4_avsE Tcp, BOTTOM v 0.310 M4 0.310 M4
27P4_amvse - v 0.222 Wt 0.222 Wt sTANOARD -sTanoaRD ~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
70_am o1 R . N —sTANDARD ~sTANDARD ~sTANDARD —sTanoaRD ~sTANDARD
70_an o1 R s s s v 0.151 Wt 0.100 Wt -sTANOARD 0.224 0.224
70_an o1 R Tcp, BOTTOM v 0.185 M4 0.100 M4 0.200 0.200
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
90_ane ot FF - N -sTANOARD -sTANOARD -sTANOARD sTANDARD ~sTANDARD
90_aneon FF s s s v 0.095 Wt 0.095 M4 0.238 Wt 0.238 Wt
90_aneon FF Tcp, BOTTOM v 0.112 Wt 0.112 Wt 0.220 Wt 0.220 Wt
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
100_HvL0I PR . N ~sTANOARD ~sTANDARD ~sTANDARD —sTanoaRD ~sTANDARD
100_vLOI PR s 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‘
DEFAULT . 0.1 M 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_PIMM wﬁv?m’ -
BGA_PaM . =DEFAULT 2 akpaE . BGA_PIMM 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 M ?

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_DI ELECTRI C ToP, BOTTOM 0.210 M1 ?
4X_D1 ELECTRI C ToP, BOTTOM 0.280 M1 ?
5X_DI ELECTRI C ToP, BOTTOM 0.350 M4 ?
1.5X_DI ELECTRI C . 0.095 M4 ?

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