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

2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS.
3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.
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BOM Vari ants
BOM NUMBER BOM NAME BOM OPTI ONS Bar Code Labels / EEE #'s
639-1115 PCBA, MLB_LDO, FOXCONN, K87 K86_K87_COMVON, K87_SPECI FI C, FOX_DDR_CONN, EEEE: DD16 PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
639-1116 PCBA, MLB_LDO, MOLEX, K87 K86_K87_COMMON, K87_SPECI FI C, MOLEX_DDR_CONN, EEEE: DD17 526. 4393 i LBL. P/ N LABEL, PCB, 28MM X 6 WM PYS——— p—— ceee: DDL6
085- 1799 K87 M.B_LDO DEVELOPNENT BOM K86_K87_DEVEL CPMENT_PVT 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DD17] CRI TI CAL EEEE: DD17
Devel Oprrent BOV' 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DD18] CRI TI CAL EEEE: DD18
PAR-I— NU'VBER Q—I—Y I:Esml PTI O\I REFEREI\CE DES CRI TI OAL BOVI GDTI O\I 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DD19] CRI TI CAL EEEE: DD19
085- 1632 1 K87 M.B_LDO DEVELCPMENT BOM DEVEL CRI TI CAL DEVELCPNMVENT_BOM
BOM Groups (al ways- present ) Part Substitutions (differences with K6/ K69)
BOM GROUP BOM OPTI ONS PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
K86_K87_COMVEN K86_K87_COVMONL, PROJECT_PHASE: PROD, COMMON, ALTERNATE, BOOTROM PROG, WELLSPRI NG PROG, MCP_T_DI ODE_SENSOR 11450125 : FESMIL FILMIOWALS O L 0402 SWD P ReT14 LED: KB6_KB7
K86_K87_COVMONL DP_ESD, M KEY, MCPPLL_R: REG ENET1VO05: | 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, | M/P6: 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
PRQIECT_PHASE: DEV DEVELOPMENT_BOM
PRQIECT_PHASE: PROD K86_K87_DEBUG PROD
K86_K87_DEVELOPMENT_ONLY DEBUG_ADC, LPCPLUS_CON, SOPGOOD_| SL, EFI _DEBUG, MCPPLL_LDO, EXT1V05, XDP_CON, LPCPLUS
K86_K87_DEVELOPMENT_PVT LPCPLUS_CON, XDP_CON, VREFMRGN: YES, LPCPLUS
K86_K87_DEBUG DEV VREFMRGN: YES, BMON: ENG, BKLT: ENG, SENS_R: ENG
K86_K87_DEBUG PRCD VREFMRGN: NO, BMON: PRCD, BKLT: PROD, SENS_R: PROD, MCPHVDD: P2V5, LDO: FI XED, HTOL_SENSE: YES
Modul e Parts
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33753680 1 PDC, LGDZ, PRQ 2. 40, 25W 1066, R0, 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 I C, MCP89M AD1, 31X31MM BGA1168 u1400 CRI TI CAL MCP89M A01
33753866 1 | G, MCPBOM A02, 31X3LIM BGALL68 U1400 CRITI CAL MCP8OM A02
33753876 1 | C. MCPB3M A02, 31X3LIM BGALL68 U1400 CRI TI CAL MCP83M
51650706 1 CONN, 204P, SODI MV SOCKET, DOR3, RAM BGA 33100 CRITI CAL FOX_DDR_CONN K8 6/ K8 7 BmRD STACK_ UP
516- 0201 1 CONN, 204P, SCDI MM P=0. 6MM J2900 CRI TI CAL FOX_DDR_CONN
51650790 1 CONN, 204P, SODI MM SOCKET, DDR3, RAM BGA J3100 CRI TI CAL MOLEX_DDR_CONN
516- 0213 1 CONN, 204P, SCDI MM P=0. 6MV 32900 CRI TI CAL MOLEX_DDR_CONN TO:) Sl G\IAL
452-1708 4 SCR. ML. 6X0. 35X6. 0, D4, HO. 3, BLK, M07 SCREWL, SCREV2, SCREV8, SCREW CRI TI CAL
8701940 2 e T [ 2 GROUND
870- 1940 3 POGO PI N, VED, NOI SE- | MPROVED, SI LVER, K87 250908, 250909, ZS0911 CRITI CAL -
P T [ ——— o 3 SI GNAL(Hi gh Speed)
870- 1939 5 POGO PI N, TALL, NOI SE- | MPROVED, SI LVER, K87 750912, 250913, 280914, 250915, 250919 CRI TI CAL 4 Sl G\IAL( Hl g h Sp ee d)
870- 1938 3 POGO P N, THI N, NI SE- | MPROVED, SI LVER, K87 250017, 250918, 250916 CRI TI CAL
35352718 |'S NEW | NTERSI L PART FOR FI XI NG B4 DONGLE | SSUE 5 GQQJND
514-0704 |'S CLOUD GREY 4/LB3 PLASTIC W PDNI PLATI NG VERSI ON OF 514- 0692 PART FOR RJ45 CONNECTOR
514-0705 |'S CLOUD GREY 4/LB3 PLASTIC WPDNI PLATI NG VERSI ON OF 514- 0689 PART FOR USB CONNECTORS 6 PO/\ER
514-0706 |'S CLOUD GREY 4/LB3 PLASTIC W PDNI PLATI NG VERSI ON OF 514-0691 PART FOR M NI DP CONNECTOR
514-0718 |'S CLOUD GREY 4/LB3 PLASTIC W PDNI PLATI NG VERSI ON OF 514- 0694 PART FOR AUDI O CONNECTOR 7 PO/\ER
Progranmabl e Parts LOCKED BOOTROM APN 1S 34152488 (QL: ol d info?)
33850563 1 1 C. SMC, HS8/ 2117, 9X9MM TLP, HF 14900 CRITI CAL SMC: BLANK 8 GQQJND
34170252 1 SUBASSY, |IC, SMC, K87 u4900 CRI TI CAL SMC: PROG_K87 -
34170250 1 SUBASSY, 1C, SMC, K86 w900 CRITI CAL SMC: PROG_K86 9 SI G\IAL( Hi g h Sp ee d)
33550610 1 1C, FLASH, SPI, 32VBI T, 3. 3V, 86MHZ, 8- SOP U6100 CRI TI CAL BOOTROM BLANK 1 0 Sl G\IAL ( Hl g h Sp ee d)
34170251 1 SUBASSY, |IC, BOOT ROM K86/ K87 uU6100 CRI TI CAL BOOTROM PROG
33752983 1 1C, PSOC+ W USB, 56 PI N, MLF, CYBC24794 us701 CRI TI CAL VEELLSPRI NG BLANK 1 1 mND
34182677 1 | C, VELLSPRI NG CONTROLLER, K87 us701 CRI TI CAL VEELLSPRI NG PROG
Alternate Parts BOTTOVI SI G\IAL

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 128sS0218 ALL KENET AS ALTERNATE
15250874 15250516 ALL MAGLAYERS AS ALTERNATE

SYNC MASTE| K84 M_B SYNC DAT! 01/ 19/ 2009
15250847 15250586 ALL MAGLAYERS AS ALTERNATE T
P BOM Confi gurati on
353s2811 35351832 ALL NEW | MPROVED | NTERSI L PART AS ALTERNATE. 051_ 8561

Appl e I nc.
35352988 35352987 ALL M CS365 AS ALTERVATE. Y N
37650908 37650634 ALL 8 C 0 0
T e NOTI CE OF PROPRI ETARY PROPERTY:
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R7417 = 7.68k 1%
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R7411 = 255 1% 11450160,
Cr406 = 470EF 10% (13254720
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6 10FF. 5% 13150029) and o
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2009-12-08: 1.4.0
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Chan:
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csa 90: Del
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csa 108: Adde
2009-12-09: 1.5.0
miitiple: ~ Added
csa 4 Del et
csa 69: Chang
2009-12-10: 1.6.0
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2009-12-11: 1.7.0
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**¥ Resynced al|
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o
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g, C1a34 (1 om NCSTUEE (o I'M/P5: 2! PHASE per Intersil
3P NooRvats per [ntersi]
e Cras8 Trom 0°arur 258! 350 £ 5250101) per Intersil
anged_component “col or to’ Gre:

metic clean
net “properties for PPSV.S3
Sied net Broperiies for PRl 20 L ebhKL
d NET_PHYSI Property to SATACHBD DOR FILT P and _N
Rarentheses far SYNC DATE property on all pages chat have broken syn
ed entry’in Module parts Pal% Yo Rabho 617, R0630, R6633 i fice they were removed when we switched from piezo to dynamic speakers
68 SBOEE shnboi 16 KBV Pal M"eft el hosenbl y (350s6514)

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

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

synoed pages and picked up the fof | ow mR&chan e notes fromT27):
T3Ynedpages 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 e 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 e e connectors (pp. 29, 31).

Ns
Began sgnm ng from 127 P:q $hadar 7432091 >
0 Ghanoed f 1 om CAP 402- : to
$37° adtod CKPLUS_WAI VE D oper iTos Lo iiom S5 1alas brrora—ch
T27 Added gain note for U5402 and SMC BATT | SENSE
127 Changed RC bal ance on BATT | SENSE “sane time constant (pg. 54)
Began_synci ng{rom 127 <fadar: 7304025 > T27 schematic_bom option for R5714 & R5030 to keep K87 in sync
BOVOPT we to substitute a different part on csa
Lgui naechanges £o.f ol Low T21 on the al'l ow ng Ansynceg pages;
R2575 & R2580° per DG V1.3 (p . per <radar: 7459260 > Design Guide v1.3 updates

ute in parts t lhal have BOMOPTI ON xxx: K6_K69 (to all ow sync with T27)
16 18 th BOMOPTI ON LED! K86_K87

22UF, 20% 16V,

s
Added BCM !ab

Added BOM t abl e entré for MCP89- AO2 Fer <radar: 7416858 > Task: Get part nunbers for A02 rev.
Changed K87 NMCP BOM group to' cal
csa 34: Changed 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 i
anged R3440 color to green, delete note about needing PU ,
csa 72: changod P5526-1 T om 35350693%1 815280755 Per” <t Gar : /T brobl on 73559162 KB 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: Mve to MCP83
Added table entry for MCP83M (337S3876)
This llsC:\lor K86 08\1 Adding entry to mnimize delta on csa 4 between K87 and K86
Per <rdar: l/ robl enl 7495072> K87: Call out LED K86 K87 BOMOPTION 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 is 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 SVC PRCG K80 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
Assenbl APN: 33950114
- B 639-0680
- PCBF: 820- 2801
- MO 056- 3515
- Conn APN: 51850788"
csa 74: Gosmetic change. ‘moved R7413, C7406 BOMCETION | abel sg they domt |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 lowi ng 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 A W TH 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 to resync with 157 once the change. has: hee 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 e 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\ e 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 Tist 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 em 7549122> KBGI K87 Slwl ch to new BOM gr OUE) structur e
Reveried back to ENG Bow PROD BOM (1 6. raverted 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 639 (fromthe 085
Swi tching from Eng\ neeri nﬁ Product i on Sh uld only require changl ng PRQIECT_PHASE: DEV t o PRQIECT_PHASE: PRCD
Gdar: |/ problent 1544639> Kag/kar- Upgate NP3 description ‘en csa
anged description for 16 o " 'C MPaSM AQ2, 31SINM Boa §58s"
Zrgag: 1/ probl bt 1204637 kb khT: " Rix Schemmtre Synbol @355, Q@356
S Started syncing with Ko
gyneing wth Ko to'pick up new synbols for Q2355 and Cp3se
qul d sw t ch syncing_back Lo 127 once it 1S updated th
<rdar’l/ezr30b\ 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 mininmize 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
*+* Resynced Audig bages with Lhe fol low'ng changes
-pg. 62, changed R6211 to 22
-pg. 66, added C5602
-pg. 67, no stuffed R6712 and
csa 45: Per <rdar://probl em 7561001> K87 ENC Radi aled Em ssi ons: Fbghl Audi o enissions fail
Added L4530, L4531 gAPN 155S0137) to SIL connector pins
csa 97: Per rdar : /1 probl el 7689365> KBS/ kB7. Canpenisation settings change to provide more phase margin, reduce ripple
Changed 726 from 22k to 10k _(114S03 5{ and reno
Changed C9705 from 8. 2nF to 33nF (13250 31%
Changed C9706 from 120pF to 220pF (131S2225)
2010-02-02: 2.8.0
Resynced with T27 and K6 (no differences)
T REYneEE AN TR gR e R bl PoareE  nanges:
“Rg., o7, “added BOV 0 1 9ns For J U8 700" Rb712, and RE713 10 support MAXIA560 and MAX14504
osa 97 anged R9710 from 7. 32K 0402 1%t0 7,68 KS(APN 11450304 To"support ol d k84 panel
: Added” OLD_AUDI O_SW TCH BOM OPTI ON t 0 KB86_K87_COWONL

5018:85:18: 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

(0]
nc thh T27 and K6. Clean up and rerel ease schematic.

2010- 02 18:

2.12. 0
Srdat’ //7644835> K87 pover coponent updat
CSA 7 R7.

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 B 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 gack 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 Mpdule Parts, renoved from Alternate table. Added second 639 and EEEE # to BOM tabl

air/contact discharge to MPM connect or

on
88576 °G6871, o7 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
Per <rdar://7683852> K87 Protol: 5 of 6 s \/
CSA 12: C1233, C1230, Cl1237, C1234 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 13880188) *per Lt ang

Lo, 1211 (8 raphi cg nol se (Undervater) acoustic spec by up to 3.1dB
ed froi SFFPIO STUFFED. ( ) P y 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_S0_LDO R added.

2010-03:22; A 1.0
5. Copi ed from K6
ARaded c2595, * R2587 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
Ldar; [/ 77838075 K87 Add cap to DIC |
%, added (9303 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 NPoLOsEReE'RG 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 Group 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 ) ) )
BeYeLr 8 1775838852 RBY. SXa6°dapts BB Phd to avoid bOC 1ine giitch issue
93:' 'Added C9303 3300pF cap on DP_CA_DET.
2010-03-22: A.5.0
§A'25: Added reso1 ra594 for LDO AR option ged, U592 to LDO! FI XED opt i
CSA &7 added alternate part for Upso2 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: A 8.0

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 0
rdar: [/ 78227
69 REBU kept sane lohm
C6900 _changed to 2. 2uF. 385059
CSA 4: Devel hani gedl 085, 99 And
il

Rervoved I'nters

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

o
1D 355550k

BOM OPTI ONS to K86_K87_DEVELOPMENT_PVT.

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

X TRUE PP5V_S0
s TRUE FAN RT PV
B3 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
= 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_SO0_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>
= TRUE LVDS | G A DATA N<1>
= TRUE LVDS | G A DATA P<1>
= TRUE LVDS | G A DATA N<2>
[ TRUE LVDS | G A DATA P<2>
= TRUE LVDS |G A CLK F N
[ TRUE LVDS |G A CLK F P
= TRUE LED RETURN 1
0 TRUE LED RETURN 2
ot 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 38
TRUE SATA ODD D2R C P -
= TRUE SATA ODD D2R C N P
= 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 -
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)
= 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 w0
TRUE CONN POE MN_D2R P o a0 78
TRUE CONN PCIE M NI D2R N N,
TRUE CONN POE MN_ReD P R
TRUE CONN_PCIE_ M N _R2D N 03075
TRUE PCI E CLKI0OM M NI_CONN P_ 5 75
TRUE PCI E_CLKI00OM M NI_CONN N ,,
TRUE PP3V3_W.AN (NEED 4 TP) ,
TRUE PCl E WAKE L 1o 50
TRUE CONN_USB2 BT P w5
TRUE CONN_USB2 BT N w05
TRUE AP CLKREQ Q L w
TRUE AP_RESET CONN L w0

(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_NOSI

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 PSCC M SO

TRUE PSCC_MOsI

TRUE PSCC SCLK

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

TRUE Pl CKB 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 WS_KBD4

TRUE W5 KBD5

TRUE W5 KBD6

TRUE WS KBD?7

TRUE W5_KBD8

TRUE W5 KBD9

TRUE W5 KBD10

TRUE WS KBD11

TRUE WS_KBD12

TRUE W5 KBD13

TRUE WS _KBD14

TRUE WS_KBD15_CAP
TRUE WS _KBD16_NUM
TRUE W5 _KBD17

TRUE W5 KBD18

TRUE W5_KBD19

TRUE W5_KBD20

TRUE WS KBD21

TRUE WS KBD22

TRUE WS_KBD23

TRUE W5 _KBD_ONOFF_L
TRUE WS _LEFT_SHI FT_KBD
TRUE WS_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
B TRUE PP1V8_ SO s
0 TRUE PP5V_S0 v e ez
= TRUE PP5V_S0 7862
B TRUE PP3V3_S0 86275

— TRUE PP1V5R1V35 S3 8 75
0B TRUE PP3V3 S3 78
0 TRUE PP5V_S3 s
— TRUE PP3V3 S5 86275
0D TRUE PP3Vv42 G3H 78
= TRUE PPBUS G3H 8 30
— 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 733
0D TRUE PP3V3_ S5 AVREF SMC a5 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 55 62
(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

= No 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=TRUE 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

e TRUE PP3V42_ G3H
[z TRUE SPI_CLK
TRUE SPI _CSO_L
[z TRUE SPI_M SO
[lzn TRUE SPI_MOSI
TRUE SPI ROV USE_M.B
[lzn 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 775 54 _=PP3V42 G3H REG — PP3V42 G3H B
= W N LTNE WDTHED. 6 = W LI NE W DTH-0. 6 T
ss =PPVOORE_S0_CPU_REG — PPVCORE_SO_CPU 730 M NNEGKCW DTHE. 17 1m M N-KECKCW DTH-0. 2 M
= M NLINE W DTH-0. 6 T s _=PP5V_SO FET 762 VOUTAGEST. 5V VOUTAGES. 42V
(CPU VOORE PVR) M NNEGK W DTHO. 5 M = VAKE BASE= TRUE VAKE BASE= TRUE
va 25y
VAKE. BASE-TRUE L — =PPLVDOR S3 MEM A 26 L — =PPVIN S5 SMOVREE 36
—  =PPVCORE SO_CPU 112 —— -PPLVDDR S3 MEM B 27 l == -pp3v42 &H SMBUS SMC BSA 8
- 3 0 Mg _— =PP1V5RIV35 S3 MCP MEM 15 ——  =PP3V42 G3H PWRCTL 62
50 = —
— =PP1V5R1V35 SO0 MCPDDRFET — =PP3V42 G3H CHGR
=PP5V_SO_MCPFSBFET 2 4250 VA g — 2 \ 55 62
60_=PPCPUVTT SO REG — 7 62 PS5 V3 SO =PPVI N SO _DDRREG LDO 57 =PP3V42 G3H SMCUSBMUX 34
5 = VR3 DPCADET o —  =PP3V42 G3H TPAD .
Y — _=PP5V SO CPUVITSO 0 ——
s —— _=PP5V SO LPCPLUS 63 =PP3V3 S3 FET pPaV3 S3 — =PP3V3 S5 S\C a5 36
=PP1V05 SO CPU 1011 12 13 = ey s e & = W NCLT NEW DTF=0.5 7 ! ), — =PP3V3 S5 LPCPLUS ar
~PP1V05 SO MCP_FSB 1420 23 “ Vot Tacess sy o2 ™ PP3V3 G3 RTC 719 20 23
PP1V05_SO_MCP_PE _DVDD =PPOV_S0_CPU | M/P o VAKE_BASESTRUE PP3V42_G3H ONEW RE
- - -
1v0s S0 M AVED U o L — =-PP3V3 S3 SMBUSSMCAS3 E—— *
= 2 —  =PP3V3 S3 PDCI SENS o
=PP1V05 SO MCP_SATA DVDD 20 23 = —— _=PP3V42 G3H BMON I SNS w0
— =PP3V3 S3 VREFMRGN 29 p—
=PP1V0O5_S0_MCP PLL UF R 61 —_— — =PP3V42 G3H OPA330
=PP1V05 SO MCP_MRCLK DLL p———PPSVS 53 WAN 0 -
=PP1V05 SO MCP PLL | FP. o =PP3V3 SO FET =PP3V3 S3 MCP GPI O 19
:Pplvos [V —" e = = ™ N_LT NE W DTFF0. S0V rexTe =PP3V3 S3 TPAD 43 aa
1z o e oTreo- 20 =PP3V3 S3 SMB 5 54 _=PP18V5 DCI N CONN — PP18V5 G3H
=PP1V05_SW MCP_FSB 20 23 = W LI NE W DTF-0. 6 T
=PP3V3 S3 BT a0 M NNEGCW DTHO. 5 M
XDP s VOLTAGE=18. 5V
=PP3V3 S3 SMBUS SMC MGMI 3 VAKE BASESTRUE
s _=PPMCPCORE SO REG — PPVOORE SO _MCP 730 2% — =PPDCIN S5 _CHGR s
™M N_LI NE_W DTH=0. 6 MM QDD 33
M NNEGKW DTHO. 5 M
(MCP VCORE AFTER SENSE RES) VOLTAGE=1. 05V SMBUS _SMC 0_SO 38
MAKE_BASE=TRUE SMBUS SMC B SO . ss _=PP5V_S3 REG — PP5V_S3 .
— =PPVCORE _SO_MCP 20 23 SVBUS o — M N_LI NE_W DTH=0. 5_mm 55 _=PPBUS G3H — PPBUS G3H 7 39
=PPVCORE SO MCPGEXFET 2 * VoiTAcegy o M NREGCW Brreo. 25"
= FAN_RT a2 MAKE_BASE=TRUE VOLTAGE=12. 6
_ VAKE BASEZTRUE
AUDI O 48 52 53 p— =PPSV S3 EXTUSB 34 — =PPVIN SO_MCPCORE so
. | MP s —  =PP5V S3 CAMERA 64 =
LVDDR VRef/VTT (0.75V/0.675V) Rails = _ , — =PPBUS SO LCDBKLT o8
PP3V3 SO LCD DDC 64 p—— =PPSV S3 AUDIO ANP s1 — =PPVIN S5 3V3S5 s6
=PP3Vv3 SO0 _MCP_GPl O =PP5V_S3 MCPDDRFET
s _=PPVIT_ S0 DDR LDO PPDDRVTT_SO B —PP3V3 S0 MOP PLL UF s e ooy 55 A = — =PPVIN S3 5VS3 s6
——  -PP3V3 SO_MP_HVDD s =PPSV 53 ADLO a0 50 52 —— =PPBUS S5 CPUREGS I SNS R w0
== 20 23 — =PP5V_S3 DEBUG | SNS a6 ——  —PPVIN S3 DDRREG o
— =PP3V3 S0 SMC . — =PP5V S3 SYSLED 36 —
— =PPDDRVIT_SO_MEM A 2 —  =PP3V3 SO MCPTHVBNS a — _-PP5V_S3 TPAD s
— =PPDDRVTT SO MEM B 27 =PP3V3 SO CPUTHVBNS a =PP5V_S3 ODD 33
PP3V3 SO DPCONN . =PP5V_S3 DEBUG ADC AVDD 26
PPSPD_SO0_NMEM A 26 — =PP5V_S3 DEBUG ADC DVDD a6
s7 20 _=PPVIT_S3 DDR BUF — PPVTT S3_DDR BUE ; = 40 _=PPBUS S5 CPUREGS I SNS — PPBUS S5 | WP VTT I SNS
— ™M N_LT NE_W DTH=0. 3 MM SO _MEM B 27 p— =PP5V S3 PSVSOFET 63 — M N_LI NE_W DTH=0. 6 mm
= M NNEGCW DTHO. 5 N
Vo Thaag S0 2 SO_PWRCTL 62 — =PP5V S3 DDRREG 57 VOLTAGE=12. 6V
VAKE BASE= TRUE = VAKE BASELTRUE
- SO_CPUVTTI SNS .
SO_SMBUS MOP 1 - — _=PPVIN SO CPUVTTSO oo
53 _=PP1V5 SO FET — PP1V5_SO Fpe— o — =PPVIN S5 CPU | WP 58
= MN LI NE WDTFEL 5 S0_P1v8S0 o
W?A'giwseT*D 25 mm SO0 _MCP_PLL_VLDO 61 n 85" RAI LS
VAKE BASE-TRUE SO_MCPDDRI SNS 0
=PP1V5_ SO0 CPU 11 12
SO_DEBUGROM a7
=PP1V5 SO _MCP PLL VLDO 61
SO_MCPOOREI SNS P
=PP1VBRIV5_S0_AUDI O a8
SO_OPA330 23 o1 _=PPOVO S5 REG — o 7
=PP3V3RLV5_SO_AUDI O 8 =

=PP3V3RLV5_S0_MCP_HDA

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
MAKE_BASESTRUE 63 62 61 o _=PP3V3 ENET FET — PP3V3 ENET .
— =PP3V3R1V8 SO MCP | FP_VDD 17 24 —_— M N_LI NE_W DTH=0. 6 nm
Val'thGes sy o2 ™
MAKE. BASE=TRUE ss _=PP3V3 S5 REG — 762 75
= LT NE_W OTF
— =PP3V3_ENET_PHY 051 M W BTi0. oM
61__=PP1VO5 SO MCP PLL OR PP1VO5 SO MCP PLL UF 7 =PP3V3 ENET MCP PLL MAC 23
— =PP3V3 ENET MCP RMGT 9 18 20 23  — MCP GPIO 18 19
A TENETLVOS: | NT p— ROM a7
— =PP1V0O5 SO MCP PLL UF 23 R0§14  — LCD PANEL 64
- 2 PP3V3 ENET PHY VDDREG — Mo 20 23
5% M N-RECK-W BTH=0. 3 MCPPVWRGD 25
1/ 16W VOLTAGE=3. 3V
VELLF MAKE_BASE=TRUE P3V3S3FET &3
— =PP3V3 ENET PHY VDDREG o P3V3SOFET o DI G TAL GROUND
—_ POVOS5 61
2 _=PPOVO ENET FET . PPOVO ENET ; —— ESVSENETPET o NREGKW DTEED. 2004
— ™M N_LI NE_W DTH=0. 4 mm DP_PORT PWR 66 VOLTAGE=0V
M N_NECK_W DTH=0. 2 nm
RIS — -
NAKE  BASE= —
— — POVOENETFET
=PPOVO_ENET MCP_RMGT o

20 23

UNUSED MCP PEO[ 3: 0] AVDDY 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 NEARRSE (R M N-RESW BTHE0: 2nmm
M N_NECK_W DTH=0. 2nm - -
= VOLTAGE=T. 05V ENET1V05: EXT 0
PP1V05_S0 REG s =PP1V05 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 _=PP1V05_SO_NCP_PE DVDDL =PP1\05_SO_MCP_PE_DVDD gs(o(_';\NE(;Ts TO THE DECAPS) {\//Iavr\&ﬂv%grﬁ: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 MASTER=VASTER

Power

@ Appl e I nc.
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7 5

2

HEATSI NK STANDOFFS 20 POEMN RDCP — PCIE AP R2D C P 16 71 UNUSED USB PORTS
— =
Z0902 Z0901 50 POEMN RDCN — PCE AP R2D C N 16 71 22 18 _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 T BT T e— = 15 Uss exTo N e Tk
75307 _CONN POE MNI_D2R P — PCIE AP D2R P 1671 = e
1 1 = = 72 18 _USB EXTC P — TP USB EXICP -
75 30 7 _CONN PCIE M NI_D2R N p— PCIE AP D2R N 16 71 72 18 _USB EXTC N TP _USB EXTC N VAKE BASETRUE
= [raT=rr [rae=rr
- BMN P TP USB MNI_P .
= = 30 _PCLE CLKIOOM M NI_P. — PCI E_CLK100M AP P 16 71 7220 USB M USB M Ty
LEFT OF CPU ABOVE CPU = TTeTe=rrs 72 18 _USB MNI_N TP USB MNI_N -
30 PAE QKIOOMMN N — PCIE_CLK100M AP N 1671 72 15 _USB_SDCARD P TP_USB_SDCARD P MIKE_BASE-TRUE
= [arT=rr [rae=rr
- USB_SDCARD N TP_USB SDCARD N .
20903 STOOFF- 4. 5D, S813 3 1- 3. 48- TH poao . CONNPGEMN RDP  —  POEAPRDP n o e e
STDOFF- 4. 50D. 98H- 1. 1- 3. 48- TH o g T e - W BASE=TrE 2 an USB VM P TIPSR AP -
1 7530 7 CONN PCIE MNI_R2D N — PCIE AP R2D N n 72 16 _USB W N TP USB WM N VRKE_BASE=TRUE
1 UNUSED GPU LANES NAKE BASE-TRUE USB IR N TP USE IR N NAKE BASE-TRUE
72 18
16 _=PEG D2R N<15: 0> p— NC PEG D2R N<15: 0> 7218 _USB IR P — TP USBIRP NAKE_BASETRUE
= - NO_TEST=TRUE MAKE_BASE=TRUE - MAKE_BASE=TRUE
= = OW CP - - UsB T57 P — TPusBTS7T P .
= BELOW MCP BEL U 16 _=PEG D2R P<15: 0> — NC PEG D2R P<15: 0> 72 18 s To7 N Erypep—— ez
FAN STANDOFF =PEG R2D C N<15: 0> NG PEG B2D € Neami O o - WAKE BASE-TRLE
16 = : — :
(]\n T © _— NO_TEST=TRUE MAKE_BASE=TRUE
70905 16 _=PEG R2D C P<15: 0> — NC PEG R2D C P<15: 0>
= Mo TEST-TRE [rae=rr
3P2R2P7 1 16 _PEG CLK1OOM P — TP_PEG CLK100M P LVDS ALI ASES
1 _— MAKE_BASE=TRUE
71 16 _PEG CLKI0OM N — TP_PEG CLK100M N
- PEBASETRE =MCP | EPA TXD P<0..2> LVDS 1 G A DATA P<0..2>
= 16 _PEG CLKREQ L — TP PCIE CLKREQ L ¥ D - = e (D T O T
\RHEBASETRUE 17 [THy-=MCP | FPA TXD N<O.. 2> — LVDS | G A DATA N<O..2> Foo S
= [rae=rr
M_.B MOUNTI NG (TO C. BRACKET) SCREW HOLES =MCP_| EPAB DDC OLK LVDS 16 DOC Ok
( ) V> e L | ™
OM T 1B =MCP_| FPAB DDC DATA LVDS | G DDC DATA 7 64
§¥ae 20907 . e
70906 1 [T>—=MCR_LEPA TXD P<3> NC LVDS | G A DATA P3
3P2R2P7 NO_TEST=TRUE NAKE_BASE=TRUE
3'132R2P7 1 7 [TE>—=MCR_LEPA TXD Ne3> NC LVDS | G A DATA N3
o TESTTRE =
17 [TR)—=MCP I FPB TXC P NC LVDS IGB CLK P
o TESTTRE =
= - 17 [R)—=MP | FPB TXC N NC LVDS IGB CLK N
o TESTTRE =
17 [TRy—=MCP | FPB TXD P<0. . 3> NC LVDS | G B DATA P<0..3>
o TESTTRE e AT
17 [R>—=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 _[PCLE FWD2R P — TP_PCIE_FW 2R P il noe b 1 G BT EN vos 16 B o {0 o7 o
116 _POLE FWD2R N TP PCIE FWDRR N MWEMSETRE R n D °8
OM T OM T PCIE FW R2D C P TP PCLE FWRRD C P "WEoeeTrE 17 LCD | EN LVDS | G PANEL _PVR oD o
70911 70910 e e BASETRE 17 =MCP | FPA TXC P LVDS IGA OKP o 71
3P2R2P7 7116 _POLE FWR2D C N TP _PCIE FWR2D C N "™ D— erA Txo N VDS 16 A LK N e 1D
3'132R2P7 1 16 _EWPWR EN TP_FW PWR EN VK BASE-TRE v D— e D
16 _FW CLKREQ L TP _FW CLKREQ L VRKE BASETRUE
16 _EWPNE L TP FWPME L \PHE BRSETRE
= PG E_CLK100M FW P TP _PCIE CLK100M FWP NAKE_BASETRUE
. noe [Tar=r DI SPLAY PORT ALI ASES
71 16 _PCLE CLK10OM FW N TP_PCIE_CLK10OM FWN .
LVDS CONNECTOR HOLE e
UNUSED ETHERNET LANE DP I G MO P<O..3> — DP EXT M. P<0..3>
S = rrare=ra S
16 _ENET CLKREQ L TP ENET CLKREQ L DP IG M. P<0..3> = o
[rae=rr =
913 71 16 _POE_CLKIOOM ENET P TP POE_CLKI0OM ENET P
3P2R2P7 71 16 _PCLE CLK10OM ENET N TP PO E aikioom EneT ny  MEPEETRE 7 C—D2 LG MO N<O.. 3> — DP_EXT M._N<O..3> oo o 7
= = =
1 71 16 _POE ENET 2R P TP POE ENET 2R P . — DPIGM N<O..3> = o
PCIE_ENET _D2R N TP _PCE ENET D2R N VRKE BASETRUE -
71
7116 _POE ENET RRDC P p— TP_POIE ENET R2D C P VI BASETRUE 17(Ery—DP 1G AX CHO P — DPIGAUXCHP Va:n LR
= — WAKE_BASE-TRUE — NAKE_BASE-TRUE
7116 _POE ENET RED C N pu— TP PO E ENET RZD C N 11 gy DR 1G AUX G N — DPIGAUXCHN & s
HE BASETRE v DB 1G M1 P<0.. 3> TP DP |G M.1P<0..3> VRKE BASETRUE
EM 1O MEDI UM POGO PI NS (870-1794 ) ROQYO - [CD>_DP1G M1t 3> TP P G Mo 3s e
3 M T 10 [T ENEL_ENERGY. DET LAANAZ =PP3V3 ENET FET [ & o 52 e 1 Bry—DP 1G AUX GHL P TP DP 1 G AUX CHIP AKE_BASE-TRUE
ZS0900 ZS0901 250902 VAR BASE-TRE
5% 1By DP 1G AUX GHL N TP DP I G AUX CHIN
2. 0Dl A- MED- EM - MLB- K84 2. 0Dl A- MED- EM - MLB- K84 2. 0Dl A- MED- EM - MLB- K84 1/ 16W TAKE_ BASETRE
M M M Ve LF 1 (O—D2 LG HPDo DP_EXT_HPD am e
o5 CBy—DP_AUX CHCN — DP EXT AUXCHCN \KE BASETRUE oD o0 7
1 1 1 _— MAKE_BASE=TRUE
osCBry—DP_AUX CH C P DP_EXT _AUX CH C P - B o 7
om—DP_CA DET DP_EXT CA DET \PHE BRSETTRE
” MAKE_BASE=TRUE °e
oM T am T am T oM T 0940
250908 ZS0909 ZS0911 ZS0903 17 _DP I G HPDL LAANA 2
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 A7
SM SM SM SM 1/ 1§\£/
402

EM TALL POGO PI NS (870-1698 )

oM T
ZS0905
2. 0Dl A- TALL- EM - MLB- \D7- VD8

SM
_I: ]

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

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

SM
_I: ]

oM T

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

SM
_[ 1

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

SM
_I: 1

oam T
ZS0919
2. 0Dl A- TALL- EM - MLB- MD7- VD8

SM
_[ 1

oM T
ZS0906
2. 0Dl A- TALL- EM - MLB- MD7- 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

MCP89 M SC ALI ASES

10 (TR VEM VOD SEL IVS

TP_MCP_MEM VDD SEL 1V5
NAKE_BASE=TRUE

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

ETHERNET ALI ASES

1o TP_ENET_RESET_L

ENET_RESET L

16___TP_MCP_CLK25M BUFO_R p—

MCP_CLK25M BUFO R

1o TP _ENET_MDC ENET_MDC

1o TP_ENET_TX_CTRL

ENET_TX CTRL

1o TP _ENET CLK125M TXCLK

ENET _CLK125M TXCLK

ENET_TXD<O. . 3>

18 TP

ENET TXD<O. . 3>

=PP3V3 ENET PHY

318

o RTL8211 ENSVREG

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

=RTL8211 ENSWREG

31
MAKE_BASE=TRUE

31
MAKE_BASE=TRUE

3
MAKE_BASE=TRUE

3
MAKE_BASE=TRUE

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
o .
1/ 16W 200
M- LF 2
402 5 402
CPU FSB FREQUENCY STRAPS
o 10 (DR see0.22__ — =M eseL<0:2» oo
14 _CPU PEQ MCP — TP CPU PECI_MCP
VRKE_BASETRUE
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.

{07 35 36 54
NAKE_BASE=TRUE.

= D>

| M/PE_NTC TP_I WP6_NTC

NAKE_BASE=TRUE

= D

NAKE_BASE=TRUE

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

o T
o 11 7qgry FSB_A_L<3> Ja a3+ Uul1000 ADS* W HIL FSB_ADS L e )
o 11> ESB A L<d> s PENRYN - o2 FSBBNR L Gy
69 14 7, <5> L4 A5+ F BPRI * h G5 14 69 —
s Ao s A <@ — =PP1V05_SO_CPU & 1 1 15
o 147 FSB A L<7> W8 a7+ DEFER M5 FSB DEFER L emryicco
o 10 1gmy ESB_A_L<8> N2 | ag DROV* [ F21 __FSB_DRDY_L & e )
o 11 1o FSB_A_L<9> 11 no+ DeSy+[EL __FSB DBSY L D v w ngng
o 14 7CE FSB A L<10> N3 JA10* 1%
o 107 FSB A L<11> psla1r & BRO‘LEL  FSB BREQO L emmyuioo Loy
o 1 g FSB_A L<12> P2t oe g g 402,
o 147 FSB A L<13> L2 A13* | ERR* [, D20 e CPU | ERR L
o 147 FSB A L<14> Padnar & 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 10 7¢qgry-FSB_ADSTB_ L<0> ML JADSTBO*
RESETRCL  FSB CPURST L ey ua oo
o 14 7¢ryESB_REQ 1 <0> K3 JrRECD* Rso*pFa  FSB RS 1<0>  gmue
o 147 FSB REQ L<1> F2 JReqr* RsifpE4  FSB RS L<1>  amue
o 10 rgay ESB_REQ L<2> K2 Jrece* Rs2[)@  FSB RS L<2> e
60 14 7, FSB REQ L<3> J3{REGB* TRDY* |, G2 FSB _TRDY_ L am i s
o0 11 7Ggry FSB_REQ L<4> L1 {rReQu*
HI T* |, GB FSB H T L 7 14 60
o @ FSB A L<17> v pa7e wTvES  FSB HITM L % 2 0o omT
o 147 FSB A L<18> Us Ja18* o 14 1@ ESB_D_L<0> £22 {oor ULO0Q  oezrhy22 FSB D L<32> D —
o 10 rgmy ESB_A_L<19> R3 | A10* BPMD*|pADt  XDP_BPM L<0> gy is oo s o 10 rqEy ESB_D_L<1> F24,|p1* PENRYN  Dea*pyAB24 FSB D L<33> Gy e
o 1 s ESB_A_L<20> V6 Jazor BPMI* pADE_ XDP BPM L<1> o v R1001 o 1 7~ ESB_D_L<2> E26p2+ Fcaca pa4sf V24 FSB D L<34> oy 7 14 60
50 11 7B FSB_A L<21> W daz1x 2] BPMVe* WADL  XDP_BPM L<2> D v o “106 o9 10 7B ESB D L<3> &2 D3+ 2 0oF 4 D35+, V26 FSB D L<35> oy 7 e
o0 147 FSB_A L<22> vsla22r @ g BPVB*[pACE  XDP BPM L<3> i Moy o 11 7qEry FSB_D_L<4> F23|Da* De6* |y V23 FSB D L<36> G e e
o 14 7qgry ESB_A_L<23> UL Jazz- g 9  provpA2  XDP_BPM L<4> Sryisw 4922 o0 11 7qory ESB_D_L<5> @5dps+ D7+ 122__FSB_D L<37> G 7w o0
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 a0 13 00 o9 10 7B ESB D L<7> E23 D7+ D39y U23  FSB D L<39> D 7 10 o0
o 147 FSB A L<26> Tsdroer 8 = 1Dl A% XDP_TDI am o = o o 14 1gm ESB_D_L<8> K24 | 0+ Y25 __FSB D _L<40> oD e
o 147 FSB A L<27> W {po7 g 700 _AB3 __XDP_TDO oD 0 55 0 o 10 rqa ESB_D_L<0> @4 o+ o |« a1+ ve2  FSB D L<41> D e e
o 10 1@y ESB_A_L<28> VB | pog+ TVE|_ABS _ XDP_TMS am o o o 10 1y ESB_D_L<10> 324 D10 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> 323 D11 E |8 D3+ W4 _FSB D L<43> O e
o 1 7qas FSB_A_L<30> w Jasor D8R [,C20 _ XDP_DBRESET L yoom 1o 25 s o 1 oy FSB_D_L<12> w2z < | < Diarfyves  FSB D L<ad> Ty 7 e
o 14 1qory ESB_A_L<31> va Jpa1x R1002 o 10 1> FSB_D_L<13> F2edoisr % | & D45+ [, A23 FSB D L<45> o
o 1 rqas FSB_A_L<32> VB az2+ €8 o 7 FSB D L<14> K22 D1 4% bae+ o AA24 FSB D L<46> P
6 147 FSB_A L<33> rd Jazax THERVAL it o 10 1@y ESB_D L<15> H23 P15+ a7+, AB25 FSB D L<47> G e
o 11 1y FSB_A_L<34> AB2 {A34* 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* 5021 CPU PROCHOT L O 14 30 0 o9 10 7B ESB DSTB_L_P<0> H6psTBPO* psTBP2* | AA26  FSB DSTB L_P<2> By 71 0
o0 10 7y FSB_ADSTB L<1> Vi {apsTB1* THERVDA A24  CPU THERMD P e 1 5 o 10 1 ESB_DI NV_L<0> 25 JDi NvO* Diwz W22 FSB DINV L<2> =y uw
THERVDG 825 CPU THERMD N s 7=
60 14 CPU_A20M L A6 A A20M
o 11 (OO} CPU FERR L A5 {FERR* THERMTRI P* |, C7 PM THRMIRI P_L [ 14 36 60 50 11 7B FSB D L<16> N22 D16+ D4g* | AE24 FSB D L<48> B 71 0
o 10 [ CPU_| GNNE L ad aner o 1 g FSB D L<17> K25 o1+ Dao+[yADP4 FSB D L<49> aD e
H Ak o9 10 7B FSB D L<18> P26 |p18* D50+, AA21  FSB D L<50> By 71 0
60 14 CPU _STPCLK L D5 sTPCLK* — o 14 7T FSB D L<19> R23 {p1o* D51+, AB22 FSB D L<51> CBD 7 14 00
o 1 [T CPU_|I NTR G6 LI NTO 50 11 7B FSB D L<20> L2320 D52+ |, AB21 FSB D L<52> B 71 0
o 10 [T CPU_NM B4 |LINTL BaLKo| A22  FSB CLK CPU P am e o 50 11 7B FSB D L<21> M24p21* 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> o 7 e
o 10 rqay ESB_D_L<23> V23 {pp3+ ps5+ | AE22 FSB D _L<55> Gy e
TP_CPU RSVD M4 M [rsvoo o 10 1 ESB_D_L<24> P25 {opax ale D56+ |y AF23 FSB D _L<56> oD e
TP_CPU_RSVD_N5 N5 |RsvD1 o 10 rgm ESB_D_L<25> P23 {os* B8 57+ A5 FSB D L<57> oD e
TP _CPU RSVD T2 12 |revoe w 1 1y ESB D L<26> P22 26+ Do+ [AE21 FSB D L<58> G e
TP_CPURSVD V3 V3 |rsvos  q o 10 1@y ESB_D L<27> T24dpe7e £ | & Ds9+[,AD21 FSB D L<59> DL
TP_CPU RSVD B2 B2 |RsvDa IéJ o 10 1y ESB_D L<28> R4 |Dog+ 518 D60+ [y AC22 FSB D L<60> G e
TP_CPU_RSVD_F6 F6 |rsvos 4 o 10 rqE ESB_D_L<29> 125 o+ De1*|,AD23 FSB D L<61> D e e
TP_CPU_RSVD_D2 02 |Rsvos 8 — o0 14 7qar> FSB_D_L<30> 125 3o Do2+ | AF22_FSB D L<62> T e
TP_CPU RSVD D22 22 |rsvor s o 10 rqm ESB_D_L<31> N25 {31+ D63+ A23 FSB D L<63> oy 7 e e
TP_CPU RSVD D3 8 _|rsvos 5}005 I FSB DSTB L _N<1> 126 psten+ DSTBNG* [, AE25_FSB_DSTB_L N<3> oy 7 14 o
CPU JTAG Support T PLACE_NEARs: 00 17 FSB DSTB_L_P<1> M6JpsTBP1* DsTBP3* [y AF24 FSB DSTB_L_P<3> 72400
R1090 2%:_2“ Elgﬁg- 2 81§§§ ﬁDZg? 197 m o9 10 7B FSB DI NV_L<1> N24 D v+ DINV3*|hAC20 FSB DI NV _L<3> B 71 o0
o0 12 10 _XDP_TMB 1249, c1619: 1: UHooe: APasi 15: 7 e 20 CPU_GTLREF 026 |oTirer gy sc covpo|_Re6 e CPU_COVP<0>
R1091 5 CPU_TEST1 C23 |TEST1 covpl| W6 s CPU_COVP<1>
54.9 Vo5~ ‘R1006 CPU_TEST2 D25 |TEST2 covp2|_AAL s CPU_COMP<2>
o0 13 10 _XDP_TDI 1 2 20K TP_CPU_TEST3 <24 |tesTa cows|_YL_e CPU_COMP<3>
AN 174 CPU TEST4 AF26
1/ 6w R1092 Lasw TEST4
L o3 5402 NO_STUFF TP_CPU _TEST5 AF1 |reESTs DPRSTP* | ES _ CPU DPRSTP_L am e s o R1023* R1021*
o0 15 10 _XDP_TDO LRANZ 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 |reEST? pPwre [, 024 FSB DPWR L am %/{:_1%;\7\'} %/{:_1%;\7\'}
VELLF Lo 2 0 o BSEL <0> B22 |BSELO D6 CPU_PWRGD Den IR 402, 402,
oo CPU BSEL<1> B23 |BsEL1 sLp [, D7 ___FSB_CPUSLP L am e
L *
NO STUFE o0 o qom-CPU_BSEL<2> C21 |gsEL2 psi*|,AE6  CPU PSI L oD = 1R1022 1R1020
R1011* 27.4 27,4
w0 13 20 _XDP_TCK K o o
R1094 ’%ig\;’v 2402 2402
XDP_TRST L 1,939, ’ :
69 13 10 AN/ o PLACE_NEARSs:
1% - e
%/{:}E‘lg = ngZO: 1 Hl§§§ % 12: 7 %
02 Bt % k Hi R ii.%ﬂm'ﬂ“
SYNC MASTER=T27 M_B SYNC DATE=02/ 16/ 2010
e
CPU FSB
d} Appl e Inc. 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)
ALD U1000 At
Al2 PENRYN A
A13 FCBGA AC12
Al5 3 0F 4 AC13
Al7 AC15
A18 AC17
A20 AC18
B7 AD7
B9 AD9
B10 AD10
B12 AD12
Bl14 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_SO0_CPU ;151 1s
E10 X1
e12 V6 4500 mA (before VCC stabl e)
£13 76 2500 mA (after VCC stable)
E15 K6
E17 M
E18 J21
E20 K21
F7 VCoP M1
F9 N21
F10 N6
F12 R21
Fl14 R6
F15 T21
F17 T6
F18 V21
20 w1 (CPU I NTERNAL PLL POWER 1.5V)
AA7 || ( BRL#) PP1V! 812
AAQ ,|.B26
AAL0 VvCeA @26 130 m
AAL2 N
AAL3 VI DO|_ADE 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> oo 5 o
AALS VI D3|_AF4 CPU_VI D<3> oo s o
AA20 Vi Da|_AE3 CPU_VI D<4> o 5o oo
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
AB18 VSSSE} AE7 CPU_VCCSENSE_N

Santa Rosa EMIS, doc #20905.

PLACE_NEAR=U1000. AE7: 25. 4 nm
o—(TOD 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
Uu1000
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

TTTLE

CPU Power & G ound

d} Appl e I nc.
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CPU VCore HF and Bul k Decoupl i ng

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

Pl ace i nside socket cavity on secondary side.
1 s =PPW( E. L
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF
CRI TI CAL | CRI TI CAL CRI TI CAL | CRI Tl CAL CRITICAL| CRITICAL| CRITICAL | CRITICAL |CRITICAL |CRITICAL
1 C120 +C1201 |1 C1202 |+ C1l203 |:Cl204 |+ Cl1205 |1Cl206 |[:C1207 [1Cl208 |+C1209
—— 22UF —— 22UF —— 22UF —— 22UF — 22 —/— 22UF —/— 22UF —/— 22UF —/— 22UF —/— 22UF
TR TR LR TR TR . TP, LB, LB B
—F CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R
805 805 805 805 805
NO STUFF NO STUFH NO STUFF
CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL | CRITICAL | CRITICAL CRI TI CAL | CRI TI CAL
+C1210 [+ Cl1211 (+Cl212 (1C1213 |:Cl214 |+C1215 |:Cl216 ([+Cl217 |[+Cl218 (1C1219
—— 22UF —— 22UF —— 22UF —— 22UF —— 22U —4— 22 —/— 22UF —/— 22UF —/— 22Ul —/— 22UF
I P A P % o % % L o ek
—F CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R
05 805 05 80! 05 805 805
PLACEMENT_NOTE (C1240- C1243): £
Pl ace on secondary si de.
CRI Tl CAL
NO STUFF CRI TI CAL CRI Tl CAL CRI TI CAL
|1 C1240 ' C1241 Wt 42 .[*C1243 C
::421070/9UF- AMOHM —— 421070/9UF- 4MOHM ::421700UF- 4MOHM ——470UF- 4MOHM
F 2 2.0V 2 2.0V 2 2% 2 508y
BOLY- TANT BOLY- TANT BOLY- TANT BOLY- TANT
D2T- SM F_ D2T- SM F_ D2T- SM F_ D2T- SM
NO STUFF | NO STUFF NO STUFF NO STUFF
CRI TI CAL CRITICAL | CRI TI CAL CRITICAL | CRI TI CAL CRI Tl CAL CRI TI CAL CRI TI CAL
1+ C1230 1 C1231 |1 Cl232 +C1233 |1 Cl1234 1 C1235 1 C1236 1 C1237
—— 22UF —— 22UF —— 22UF —/— 22UF —— 22UF —— 22UF — 22UF —— 22UF
T, &% T, &% T, &% Y T, &% T, &% 5 8% T, 8%
2 X5R- CERM 2 X5R-CERM 2 X5R-CERM 2 X5R- CERM 2 X5R- CERM 2 X5R-CERM 2 X5R- CERM 2 X5R- CERM
603 603 603 603 603 603 603 603
—

VCCA (CPU Avdd) DECOUPLI NG

1x 10uF, 1x 0. OluF

BYPASS=U1000. B26: : 4 mm
C 1

VCCP (CPU |/ O) DECOUPLI NG

1x 330uF, 6x 0. 1uF 0402
PLACEMENT_NOTE=P| ace C1260 between CPU & NB.

1311 100 =PP1VOS_S0_CPU

|
CRI TI CAL
C12601, 1C1261 |1 C1262 (:C1263 |1 Cl264 |+ C1265JiC1266
3302L6||;ﬂ [ 9.%1UF f— 9.%1UF =9 .%lUF f— (2).%1UF f— 9.%1UF 9.%1UF
poLy- #aRY 2 2 éé\ém 2 éé\éM 2 éé\éM 2 éé\éM 2 éé\éM —F éé\éM
55T SV 402 402 402 402 402 402

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

"~ CPU Decouplin
d} Appl e 1 nc. 051- 8561 |'DE
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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 5 F- ST- SM HF
1 00 2
5 10LBD XDP_BPM L<5> COBSEN_AQ =100 o= OBSEN_ 0 JTAG MCP_TDO am e
o 10 XDP_BPM L<4> CBSEN_A1 S i 0o g - CBSEN C1 JTAG MCP_TRST L oD
o5 10 XDP_BPM L<3> COBSDATA_AQ G 88 10 gu COBSDATA_ D TP_XDP_OBSDATA_CO
6 10 XDP_BPM L<2> COBSDATA_A1 - 11 12 am CQBSDATA_C1 TP_XDP_OBSDATA C1
mm = - 8 g " !
o 10 T XDP_BPM L<1> CBSDATA_A2 - 1595 0126 g CBSDATA_C2 TP_XDP_OBSDATA C2
6 10 XDP_BPM L<0> CBSDATA_AC - 17 18 COBSDATA_C3. TP_XDP_OBSDATA C3
™ = 19 82 20 -
TP_XDP_OBSEFN_BO COBSEN_EQ 21 5 o} 22 CBSEN D0 JTAG MCP_TDI oo
TP_XDP_OBSEN_B1 COBSEN_E1 23 5 o248 CRSEN D1 JTAG MCP_TMS o
25 26
TP_XDP_OBSDATA_BO csuram | | gg 2700l 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 CBSDATA_ D2 TP_XDP_OBSDATA D2
TP_XDP_OBSDATA B3 CRSDATA_E: DAEEE Dd EECHb CRSDATA DA TP_XDP_OBSDATA D3
R%%?Q RaET D4
CPU PWRGD 1 W\/Z XDP_PWRGD PVRGDY HOOKO - 39 00 40 - L TP K/ HOOKA ESB CLK | TP_P am e e XDP
5% XDP_0OBS20 HOOK1 o240 o022 - L TP K#/ HOOKS ESB CLK I TP_N P L
Mib 4 VCC_0BS_AB 43 5 o244 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. > o012 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¢gy—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 of-34 - TRSTn XDP_TRST L oo 20 00
Tkl NCx22 0 035 ol XDP_TDI oo 0 6
o9 10 (0T} XDP_TCK TaKko - 57 5 o358 - 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

T ILE

eXt ended Debug Port (M ni XDP)

d} Appl e I nc.
®
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oM T
U1400
MCP89M AOL
FBGA
(1 COF 11)
69 10 7, FSB_DSTB_L_P<0> K34 | cpu_psTBRO* CPU_ Do |38 ESB D L<0> e
69 10 7@M¢ CPU_DSTBNO* CPU_DL* |JN36 ESB D L<1> o e
w0y ESB DINV L<0>  qug  L37dcry BIO 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 PSR DSTE L Nel> [T plygedlaio cPuDies o 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> 106
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
wuocgy FSB DINV L<2> g g  N54cpy pai2r cPU_Do [5L34 FSB D L<9> e
60 10 7, FSB_DSTB L_P<3> c36 " CPU_D10* (<37 FSB_D L<10> 710 60
w10 <oy FSB_DSTB L _N<3> ew plyyedietd GPU D11+ a6 FSB D L<11> e
o0 10 7y -SB_DI NV_L<3> A35 cpU DBI 3* CPU_D12* (K38 FSB D L<12> 7 10 e
- CPU_D13* SN37 FSB_D L<13> 7 10 e
60 10 7 FSB_A_L<3> w8 | cpy A3+ CPU_D14* (SH37 FSB D L<14> 2 10 e
60 10 7 FSB A L<4> W4 cpy Ad* CPU_D15* (5-38 FSB D L<15> 7 10 e
o0 10 7Py ESB_A L<5> o—t U35 | cpy As* cPU_D16* (HN28 FSB_D_L<16> 106
60 10 7 FSB A L<6> T34 | cpu A6+ CPU_D17* (550 FSB D L<17> 7 10 e
60 10 7 FSB A L<7> V87 cpy A7+ cPU_D18* (HN\29 FSB D L<18> 2 10 e
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PE3_REFCLK_P|
PE3_REFCLK_N

PE4_REFCLK_P|
PE4_REFCLK_N

PES_REFCLK_P|
PES_REFCLK_N
PEO_TXO0_P|
PEO_TX0_N

PEO_TX1_P|
PEO_TX1_N|
PEO_TX2_P|
PEO_TX2_N|
PEO_TX3_P|
PEO_TX3_N

PEO_TX4_P|
PEO_TX4_N|
PEO_TX5_P|
PEO_TX5_N
PEL_TX0_P|
PEL_TXO_N|

PE1_TX1_P|
PE1_TX1_N|

(1PD) PEX_RST*

+3. 3V_PLL_HVDD_1
+3. 3V_PLL_HVDD_2

+VI O_PLL_PE
+VI O_PLL_XREF_XS_1
+VI O_PLL_XREF_XS_2

+VI O_PLL_XREF_XS_3

+VI O_PLL_SATA_ 1
+VI O_PLL_SATA 2

+VI O_PLL_H

PEXO_TERM P

<
B

PEG CLK100M P 07

= =2 0PV D ooy
W PE K100M N 971
(v POE GLKIOOMAP P epn,n
we . PCl E_ CLK100M AP_N oo
W PCl E_CLK100M ENET_P -
us . PCI E CLK100M ENET N omy o
ur PCl E CLK100M FW P -
[ e POE CLKIOOMFWN oo, n
w9 TP_PCl E_CLK100M PE4P

(B TP PGIE CLKIOOM PE4N

WLO TP_PCl E_CLK100M PESP

(Wi 5 TP PCIE CLKIOOM PESN

AC3 =PEG R2D C P<0> 9
AC2 =PEG R2D C N<O0> o °
AB2 =PEG R2D C P<1> 9
AB3 =PEG R2D C N<1> oD
ACB =PEG R2D C P<2> o
ACT =PE D N<2> °
ACB =PE D P<3> °
AC9 =PEG R2D C N<3> o
AB4 TP_PCl E PE4A_R2D CP

(R85 TP POIE PE4 RPD ON _

Y5 PCE FWR2D C P 07
Y4 PCIE FWR2D C N @ o
Y7 PCIE AP R2D C P oD o
Y6 PCl E AP D N 971
Y9 . PCl E_ENET_R2D C P oo RRE
Y8 PCl E ENET R2D C N oD o

w » MCP_PEXO_TERMP

R1610*
2. 49K

1
1/ 16W
MF-LFE
402,
PLACE_NEAR=U1400. U2: 12. 7 nmm

K6/ K69 EDP currents used.

PEO ports are Gen2-capabl e. 4 RCs: 4x, x2, x1, x1

PE1l ports are Genl-only. 2 RCs: x1, x1

If PEO[3:0] are not used,
+VI O_PE_AVDDO and +VI O_PE_DVDDO can be GND

If PEO[4:5] and PE1[0:1] are not used,
+VI O_PE_AVDD1 and +VI O PE_DVDDL can be GND
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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 (DP++).
are necessary,

only pull-ups

R1710 100K 1 2

if used for TMDS/HDM only then
are necessary.

I'f unused no pulls

RI/171100K1 2

DP_I G AUX_CHO_P
5% I7T6W 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% I718W M-LF 402\ KEY M C LOAD DET
5% I7T6W M-LF 402
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

71

oM T
U1400
MCP89M AO1
FBGA
.« _PP3V3_S0_MCP_DAC (5 OF 11)
140 mA B29 | +3. 3v_RaBDAC DoC_CLko/GPi0 38| F29 o, ~ AUD | P_PERI PHERAL_DET ey s
DDC_DATAO/ GPIO 30| 125 o  MKEY MC LOAD DET s
29
TP MOPRGB DAC VREF [y e L 1P RED
- - RGB_DAC_GREEN_B31 TP_MCP_RGB_GREEN
@ RGB_DAC_BLUE| 31 g TP_MCP_RGB_BLUE
RGB_DAC_HSYNG D31 TP_MCP_RGB HSYNC
RGB_DAC_VsYNG E31 g TP_MCP_RGB_VSYNC
s @m-DP_1G MO _P<3> =225 | DPO_3_P/ TMDSO_TXC_P IFPA_TXC P22 g =MCP_| FPA _TXC P o
s qon—DP_1 G MLO_N<3> &— 28 | DPO_3_N TMDSO_TXC_N 1FPA_TXC N2 g =MCP_| FPA_TXC N oo ©
s q@op—DP_1 G M.O_P<2> — 28 | DPO_2_P/ TMDSO_TXO_P 1FPA_TXD0_PL 22 g =MCP_| FPA_TXD_P<0> oD
s qom-DP_1G MO_N<2> =25 | DPO_2_N/ TVDSO_TXO_N IFPA_TXDO_ N B22 g~ =MCP | FPA TXD N<O>  rry s
s qom-DP_1G MO_P<l> @22 | DPO_1_P/ TWDSO_TX1_P 1FPATxDL P E22 g @ =MCP I FPA TXD P<1> s
sqmDP 1G MO N<1> o @5 ippo 1 N TMDSO_TXIN IFPATXDL N D22 g~ =MCP | FPA TXD N<1> s
s @m-DP_1G MO _P<0> @22 | DPO_O_P/ TVMDSO_TX2_P 1FPA_TXD2_P| P22 g =MCP_| FPA _TXD_P<2> oo o
o q@m-DP 1G MO N<O> 25 | DPO_0_N TVDSO_TX2_N 1FPA_TxD2_ N2 g =MCP_| FPA_TXD_N<2> o -
! FPAJXD?»,P% 9
s q@m-DP 1G M1 P<3> F28 | pp1_3_P/ TMDSOB_TXC P IFPA_TXD3_NI22 g =MCP_| FPA_TXD N<3> o
sq@m-DP 1G M1 N<3> &8 | pp1_3_N TMDSOB_TXC_N 1 623 e p
e e LG P - =2 1= -
s o DP 1G M1 N<2> D28 | pp1 2 N TMDSO_TX3_N Z R . e — (21>
sq@m-DP 1G M1 P<1> A28 | pp1 1 P/ TMDSO_TX4_P & | FPB_TXD4_P| 123 =MCP_| FPB_TXD_P<0> N
sqm-DP_1G M1 N1> o A9 ippy 3 N TMDSO_TX4_N | FPB_TxD4_N|_K23 = | FPB_TXD_N<0> .
s ¢ DP_IG M1 _P<0> €28 | pp1_0_P/ TMDSO_TX5_P - | FPB_TxD5_p| 923 =MCP_| FPB_TXD P<1> .
s @m-DP_1G M1 N<O> B28 | pp1_0_N TMDSO_TX5_N < | FPB_TxD5_N|_H23 =MCP_| FPB_TXD N<1> 0
_ | FPB_TxD6_P| 23 = | FPB_TXD P<2> .
s mm—DP_L G HPDO H26 | 1pL UG DETO/ GPI O_20 LL | FPB_TxD6_N|_F23 =MCP_| FPB_TXD N<2> 0
s mm—L2P_L G HPDL J26 | ypLUG DET1/ GPI O 21 | FPB_TXD7_P| P23 =MCP_| FPB_TXD P<3> N
v —SATARDRVR A EN 925 | HpPLUG DET2/ GPI O 22 IFPe_TXD7_NLE23 g~ =MCP I FPB TXD N<3> s
vy DP 1G AUX CHO P o g 128 Ippc cik2/ DP_AUX_CHO_P DDC_CLK1/ GPI O_40| J28 =MCP_| FPAB_DDC CLK .
s, 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
B DP_1 G AUX CHL N K26 | ppc_DATA3/ DP_AUX_CHL_N
( GMUX_| NT)
= PP3V3 SO _MCP PLL_DP USB 3 LCD_BKL_CTL/ GPI O_57| A25 LCD 1 G BKLT o
210 mA 180 mMA o +3.3V_PLL_DPO_1 LoD BKL ON GPI O 50| B25 LCD | G BKLT EN .
+3. 3V_PLL_DRO_2 LCD_PANEL_PWRI GPIO 58] 25 5  LCDIGPWREN &,
30 M N21 | 43 3v PLL_USB_1
M2 | 13.3v_PLL_USB 2
2o _=PP1VO5_SO_MCP_PLL_| EP
60 M N23 | .vi O PLL_I FPAB 1
L24 | +vi O PLL_I FPAB_2
s _PP1VO5_S0_MCP PLL_CORE
160 mMA 40 mMA MBS | 4vi O PLL_CORE_LEG
60 M N25 | +vi O PLL_SPPLLO_1
L26 | .vi O PLL_SPPLLO_2
40 mA M6 | 1vio PLL_V | FPAB_VPROBE| 120 MCP_| FPAB_VPROBE o
20 mA ¢ R VIO PLL NV L | FPAB_RSET|_K20 MCP_| FPAB_RSET o
+VI O PLL_NV_2 -
205 =PP3V3R1V8_SO0_MCP_| FP_VDD
180 mA A22 | vDD_I FPA
A23 | +vDD_| FPB
20 s _=PP1V0O5_S0_MCP_DPO_VDD
26 |
160 mA 2 PP ThDS0_vpRose|_He8 MCP_TMDSO_VPROBE o =
€26 | +vi 0 DPO_3 Tvoso_RseT| F31 MCP_TMDSO_RSET oo 2

K6/ K69 EDP currents used.

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-Vi deo/ 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.
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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).
= =

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)
71 a3 SATA _HDD D2R N AJ4 | SATA_AO_RX_N usBL_p| 320 USB M NI _P 072
namm-SATA HOD D2R P~~~ g A5 IsATA A0 RX P " usBL N| 20 g USBMNI N = ~—+on
- o T57
3 9 ussz_p | €19 USB_T57_P
a uss2_n | BL9 e USB T57 N e 7
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
Of usBsa N| F20 g g USBEXTCN - or
71 a3 SATA_ODD D2R N AH2 | SATA_AL_RX_N = g Wat er el on
nagmSATA ODD 2R P~~~ o  AB isatam RXP © usBa P| B0 o g USBWAP = +~on
c usBa_N| D20 B N 072
° Caner a/ External E
< m o) uses_p | EL9 USB_CAMERA P o4 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 lsataBotx N <L | D 8 = SD Car d/ Expr essCar d
h () - —usss_p | GL9 USB_SDCARD P o
TP_SATA_C D2RN - AHT | SATA BO_RX_N L Uss6_N| F19 USB_SDCARD N o
TP_SATA C D2RP - A6 | SATA BO_RX_P E External D
> 2 use7_p| 917 B_EXTD P
c X use7_N | HL7 USB_EXTD N
H%' © o CGeyser Trackpad/ Keyboard =PP3V3_S5_MCP_GPI O ;4
TP_SATA_D D ﬁtg SATA_B1_TX_P 5 ! 9 usB8s_P i&g B_TPAD P a3 72
_ TP_SATA D R2D CN bl SATA_B1_TX_N as uses N| M9 qg USBTPADN = yww
w1vs =PP3V3 SO MCP_GPLO - g% _ B %nal B 'R1851 | |'R1853
R1800" TP_SATA D D2RN - ALL | SATA B1_RX_N w@ S | useo_P ar USB_EXTB_P 3 72 8‘%2K 80./02K
TO0K TP_SATA D D2RP - AL2 | SATA B1 RX_P o o g usBo_N| B17 |‘-.R USB_EXTB_N D z{:_lﬁxév z{:_lﬁxév
- 402 402
HEI,EEV 8(5 £ uss10_p | EL7 USB IR P : :
z use1o_N| D7 USB IR N o
MXM GOOD L - AHL | SATA_LED*/ GPI O_30 % 'E Bl uet oot h R188%91 R188%2K1
>.'_) usB11_N| GL7 USB BT N 30 72 5% 5%
» MCP_SATA_TERMP AL | SATA TERWP 8@ USBILP| 17 gy USBBT P e Wiy W
— 2 2
R1805 UsB_oco*/GPI0 25 [ A7 o USB_EXTA OC L .
2, 49K UsB oc1*/GPI0 26 [ L17 o USB EXTB_OC L ..
196w % NG 1 USB_0C2*/ GPI 0 27_MePI 00 [ K17 o USB_EXTC OC L
62" NC)é NC 2 USB_oC3*/ GPI 0 28 MePI O 1 | K19 o USB_EXTD_OC L
NC)é NC_3 oc2# Also for EXTE
1 W2 NG 4 USB_RBI AS_G\ND | L19 » MCP_USB RBI AS GND OC3# Al so for EXCARD
Rav | _vRer| G138 o MCP RGM | _VREE - 1sRsl7860
1%
7 n ENET_RXD<0> -1 | Rav | _Rxoo Rav | _Txoo | G138 o TP ENET_TXD<0> . [t
7 o oy ENET_RXD<1> - Ct% | Rav 1 _RXOL Rovi i _Txo1 | HI3 O TP ENET TXD<1> . 2402
73 31 ENET_RXD<2> - P16 | RGVI I _RxD2 RaMV | _Txpz | F14 o TP_ENET_TXD<2> N
7 = [y ENET_RXD<3> 16 | RV | _Rxo3 Rav | _Txos [ D4 g TP _ENET TXD<3> . =
_ 73 31 ENET_CLK125M RXCLK E16 | ravi| RXCLK Z RGM | TxcLk | G4 TP_ENET_CLK125M TXCLK,
_ 3 s _ _
= 000 ZPP3V3 _ENET _MCP RMGT - S ENET_RX_CTRL > AL | R 1 RxeTL < Rav| TxCTL [ E o TP ENET IX CTRL
R1810° o ENET_ENERGY DET o M4 [raui inRoPioss Ravi_woc| P12 TP ENET MDC .
%,4:1%‘;"/‘7 . _PP3V3_ENET MCP_PLL MAC RaMI_MIO[ KIS g ENET MDIO ~~~~~~~~  myaw
462, 20 mA M6 |13 3v_pLL_mAc DUAL BUE 2smz | 13 TP_MCP_CLK25M BUFO R
s MCP_M | _COVP_VDD D13 | rav I _covP_voD
s MCP_M | _COVP_GND E13 | ravi I _cowp_GND RGM | _RESET* 0314 > TP_ENET_RESET L o
1
R1489]_-% 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 must remain connected to 3.3V RMGT rail .

RGM | _COVP_VDD/ _GN\D nust

remai n connected as shown.

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

All other pins

K6/ K69 EDP currents used.
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oM T *R1961
U1400 10K
MCP89M A01 Piow
2. =PP3V3RIV5_SO_MCP_HDA (7 1402 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
R1951 MiLF
e HDA_SDI NO E2 | spaTA 1 N0 A BTAE o o HDA BLT_CLK R 132, 2 HDA Bl T_CLK P
D [ - Y oD
1/16W
MesF R1952
R1900! < 02
49.9 = g AUD_| PHS_SW TCH_EN 3 | ya SATA_I N1/ GPI 0.2 % roA RESET DL g 2210 HDA RST_R L LNRA2_HDA RST L oo
180 Qutput linmited to +VDD_HDA. (TPD st
202 Confirmed OK for this signal. RrR1953 wMmtfb o T - - .- - - - - T T - T T~ -== |
2 o 22 02 ! BUF_SI O CLK Frequency
2 MCP_HDA_PULLDN_COVP D3 | HDA_PULLDN_COMP HDA_SYNG - 230 HDA_SYNC R AAAA HDA_SYNC oo 7 ! = py !
Lo | Frequency 1ppa synC '
M- LF — |
402 | -
2w sngayLPC AD<0> R1910 22 1,,,2 LPC AD_R<0> oL |LPC ADO (1PY PC SER RD 8 g LPC SERI RQ 735 3 | 24 MHz 1 !
= ; ;@ LPC AD<1> RI9II 22 1Wﬁ;mmm%—.¢ LPC_ADL (1 PU) %'%‘3 <D | I
23 sy LPC AD<2> RIQIZ 22 1, \n2 5% i LPC_AD Re<2> o—s 2| LPCAD2 (1P0) R1960 \ 14. 31818 Mz 0 |
v wury LPC AD<3> RIOIZ 722 1,72 o0 TOWWIT AT pC AD R3> g B3 lipc e (1Py) LPC FRAVE LT g LPC FRAMVE R L LAAA 2 LPC FRANE L gy o o 72 . |
' ' 9 -
TP_M.B_RAM SI ZE K2 || PG pRQ*/ GP1 043 3 Mhos" CTT TS o Lo T T T T - |
! (1PD) LPC_RESET*|SKT g LPC RESET_L oy 0 =5 72 | Bl OS Boot Sel ect |
o7 35 rmy—PM CLKRUN L L6 | Lpc_CLKRUN*/ GPI O 42 (I PU) LPC CLko L5 g LPC CLK33M SMC R oo = : I/ E LPC_FRANE# :
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 !
T 1 PM LATRI GGER L Gl1 | EXT_SM */ GPI O 32 T M SC_VDDENL/GPI O 48] B o M_B_RAM VENDOR 1 £ 201 h | |
5:1 AUD | 2C I NT_L B3 | A20GATE/ GPI O 55 —] = [, M SC_VDDENZ/ GPI 0 17| 8 g T57_PWR EN NOTE: MCP89 AO1 has | SPI 1 |
= - Q - > - D - strong (~10K)
R1920" R1921 s m—SMC_RUNTIVE SCI_ L 2 | KBRDRSTI N*/ GPI O_56 &< mscvooens/ P01 Z: - SMC_ADAPTER EN am = » o2 pul | - downs on | |
M SC_VDDEN4/ GPI O_19 PRl LPCPLUS_GPI O B 7 10 7 e | NOTE: MCP89 does not support FWH, only
49. 9K 132 9K 1 VEM VDD_SEL/ GPI O 46| ST g MCP_MEM VDD SEL_1V5 . these pins. LPC ROVs. So Apple designs will
1/ 16W /56w PM PWRBTN L 10 PVRBTN: (1 PU-S5 - oD | |
it v * D - oVSRST OEB T -5 ( ) r not use LPC for Boot ROM overri de.
202, 402 s om>—PM SYSRST DEBOUNCE L g FI04 RSTBTN® (1 PU-S5) FANCTLO/ GPI O_61 - ODD_PVWR_EN_L oo o - - - _ .- _ - _ - J
FANRPMD/ GPI O_60/ MGPI O_2) 2 - MEM EVENT_L Q) 2o 20 27 3
a6 . FANCTL1/ GPI O_62 - ENET_LOW PWR 10 r— - - - - - T T - - - =- === |
RTC RST L - RTC_RST FANRPML/ GPI O_63/ MPI O 3] o SDCARD_RESET %,g | SPI Frequency Sel ect |
s T PM RSMRST_L - L | PVRGD SB 1PD)  SLP_S3*[x&#A - PM SLP_S3_L oD 7 3 e s ! |
;E MCP_PS_PWRGD - 2| PwRGD E.pD; SLP REGT*EKQ - PM SLP_RMGT_L @ * | Frequency] SPI _DOJ SPI _ CLK |
- A PM _SLP L .
NOTE: MCP89 AOL has strong (~10K) . (1PD SLP.SS R SLP_S4 oD 7 20 % % : 25.0 MHz 0 0 I
pul | -downs on these pins. 6 MCP_WAKE REQ L | 16 MoP_WAKE_REQ MCP_VI DO/ GPI O_1 - MCP_VI D<0> oD 10 5 |
N PM BATLOW L A7 MP_VIDL/ GPI O 14 K4 g MCP_VI D<1> o = 5 ! 31.2 WHz 0 1 |
HDA CQut put Caps " EDBULBAILONL g 5.0 O Mrvocion g MCP VI D<2> & . |
I: o 2 g MOP_MEM_VDD_EN | ve vEmDD ENGPio4s () M vips PO 16l KB g MCP_VI D<3> o> 0 50 | 42.7 Mz 1 0 |
For EM Reduction on HDA interface GL0 . E11 ! |
B eus} MCP_MVEM VIT_EN - MEWTT_EN GPI O 45 E SPI_CS0*/ GPI O_10| = - gg: gﬁ S L oo 37 72 | 62.5 VHz 1 1 |
HDA_SDOUT_R 11 SM | NTRUDER_L - 16 | NTRUDER" b = T =P M SO oD =7 7 | |
e _ ) - 719 a7 72 .
A BT K ST ——T = |NOTE: 42 & 02 M use EAST FEAD conmana.
HDA RST RL .. w1 @m-SMC 1 G THROTTLE L 5 |vrupiooicrios e MCP SPKR - L'E RS _not_provided oh Th's page: |
HDA_SYNC R 107 w0 qgn 157 _RESET Dol [y ey et SPKRI GPI O_ - am »
22 19 GEXVCORE PWR EN ; H10 | Mepu_PI C2/ GPI O 23 THERM DI CDE_P| S8 - MCP_THMDI ODE_P oo 1R1970
Cl?OE,’DQ ! Cl?OEl)D% ! 1737 10 7cgry SPL ROM USE_M.B =11 | VePU_PI B/ GPI 024 THERUD CE N2 MCP_THMDI CDE N oo TOK
ST ST JTAG MR TDI co skl M g SMBUS MCP 0 OLK ey uoso e Yagw MOP_SPKR.
ceRl 2 cERl 2 = - JTAGTD (1P SVB_DATAO B4 s SMBUS_MCP_O_DATA 12w 72 ¥2"" 0 = USER npbde (Nornmal boot node)
702 702 1 JTAG MCP_TDO & 10 | 3TAG TDO g <D 2
JTAG NCP_TNB - BI0 | j7ac T™E ) SMB_CLK1/ MSVB_CLK| A - SMBUS MCP_1_CLK oD = 7 1 = SAFE node (For ROVBI P recovery)
* D> - > B5 e MCP ,2 .
1 C1951 1 C1953 13 JTAG MCP TRST L | 5104 ITAG TRST* (1PD) SIEB_DATAL] NENB_DAT s SMBUS, 1_DATA D = Connects to SMC for automatic recovery.
—— 10PF TOPF » o JTAG MCP_TCK A0 j1ac Tok SMB_ALERT*/ GPI O_64 - AP_PWR_EN D s 50 o2
: %%M —F 5:5:%“" MCP CLK25M SXTALL N e a1 BUF SO CkGPIO 33 ML g ARB_DETECT L 1o
25 =l XTALI N
J_ 2 (0T} MCP_CLK25M XTALOUT o Bl | xTALouT sus_aLk 6Pl o 34 L - EM (LKS2K SUSCLK R oD 2 72
bl TEST_MoDE_EN_D4 > MCP_TEST_MODE_EN
= 2 p—RIC CLK32K XTALI N > 228 | xTALI N_RTC PKG TEST| 116 ;
GPI O Pul | - Ups/ Downs R e e 2 s
'R1959 'R1966 'R1975
=PP3V3_S5_MCP_GPI O , R191'360K1 11RO10?<31 10K 10K 1K
=PP3V3_S3_MCP_GPI O , e 50 ew 6w Tew
=PP3V. | ey ey 62tF 352tF 62tF
01710 19 AU SR ) ) )
R1980 10K 1 2 SDCARD_RESET 10
_‘__::l 1OK 1m2 5% I1I7I6W NMF-LTF 4027 T57 RESE]— o 1
R19O :g 100K ;1 2 i i; ia N“’Eti 283 GFXVCORE_PWR _EN 192 =+ =
R1I986 100K 1 2 % i Pl ROVl USE_ M_B P .
1083 MV syt e 3 Pl at f or m Speci fi ¢ Connecti ons
1Y83 10K MCP. 19
RI8A 1ok 1 VWV e s TIow vt aor v b e e er R1965
R1985 100K 1 \\A 2 5% U I6W W-TF 202 157 pyR EN o 25 10 [y LPC_RESET L1z 2 LPC PWRDWN L gy s
R19O :7 100K 1/\/\/\/2 5% I1I71I6W NMF-LTF 402 LPCPLUS G:,I O '50%
/\/\/\/ 5% 17 I6W MF-LF 4027 7 19 37 1/ 1E‘£’
R1988 10K LAAA 2 ODD PWR EN L 10 22 h05
R1I989 10K 1 2 °% ITI6W M-TF 402 \EM EVENT_L 1o 26 27 35 62 36 35 19 7 PM SLP S4 L — PM SLP S5 L gy s
RTO00 10K 1m2 5% I7I6W MF-LF 402 ENET LOW PYR . [MDAREBASESTRUE =
199 10K 5% I1I71I6W NMF-LTF 402 . .
A L 10K 1 N2 o oW v SME LG THROTTLE L bJOhE'. Vel fSLF—lS5f, s gEg‘ 3225 the | BYNG, VASTECT 27 VLD BYNC. DATE=02/ 16/ 2010
R1992 100K 1 2 MCP VI D<0> 1o s ehavi or o ntel’s = si gnal . o
RI993 100K 1 \\A 2 5% T IBW M-IF 02 \rp v Deds> o MCP HDA, LPC & M SC
R1994 100K 1 2 5% UT6W WFIF 402 5 v| pe2> - PTTRCTTT
RIOOD5 100K 1.\ 5% TI6W M-TF 202 \r5 v D3> . 051- 8561
5% 17 16W MF-LF 402 App| e I nc. v .
R1996 10K 1 2 AP_PWR_EN 19 30 62 (<] 0
W\/ 5% 1716W M—LF 402 C O O
R1997 100K 1 2 ARB DETECT_L 10 NOTI CE OF PROPRI ETARY PROPERTY:
R1998 20K 1 ANA2 SPI_M SO 71997 72 FHEPRN AN | PROPERIY GM-APFLE - COMPUTER | NC.
5% 1716W M—LF 402 THE POSESSOR AGREES TO THE FOLLOW NG 19 G: 109
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
= NOT TO RODUCE OR COP?
- |::NOTlOEgEALoaPLBLlsLﬂleaEOQPART
K6/ K69 EDP currents used. IV ALL R GHTS RESERVED 19 OF 76

Current nunbers from MCP89 AO1l Bring-Up Support docunent (MCP89_TDP_EDP_Bri ngup_Targets_Appl e. pdf, dated August 5, 2009).
= =
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=PP3V3_S0_MCP_GPI O ;17 15 10
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NOTE:

23 8

23 14 8

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
Ul1400
MCP89M AO1
FBGA
(8 OF 11)

32 | 4vTT_cPU_1 +VDD_MEM 1| AGL4
K29 | vTT_cPu_2 +VDD_MEM 2| AL7
D32 | ,\1T_cPu 3 +VDD_NEM 3| AF18
L29 | 4vTT_cPu 4 +VDD_MEM 4| AF21
Y26 | +\vTT_cPU 5 +VDD_MEM 5| AML
V26 | 4vTT cPU 6 +VDD_MEM 6| AV
P27 | +vTT_cPu 7 +VDD_MEM 7| AK8
T27 | +vTT_cPU 8 +VDD_MEM 8| ACGL3
J29 | T cPU 9 +VDD_MEM 9| AF16
N27_ | +vTT_cPu_10 +VDD_MEM 10| AF22
P26 | \vTT cPU 11 +VDD_MEM 11| AG20
F32 | 1T _cPu 12 +VDD_MEM 12| AMB
A32 | \yTT_cPu_13 +VDD_MEM 13| AGL9
H29 | .17 cPu 14 =  +vDD MEM 14| AF23
W6 | +vTT cPU 15 (x *VOD_MEM15 A9
W27 | T _cPU_16 +VDD_MEM 16| AF19
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 | .17 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 | vTT_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
U1400
MCP89M AO1
23 s _=PPVCORE SO0_MCP (9 %B:GAM) =PPVCORE _SW MCP_GFX 22 24
8450 mA (0.85V) ABS +VDD_COREA_1 +VDD_COREB_1 $ 15350 mA (0. 85V)
+VDD_COREA_2 +VDD_COREB_2
4300 mA AB20 | ,\DD COREA 3 +VDD_COREB_3| P4
R13 | ;vDD COREA 4 +VDD_COREB_4| N12
R7 | +vDD_cOREA_5 +VDD_CoREB_5| M
T6 | +vDD COREA 6 +VDD_COREB_6| N4
T13 | +vDD_COREA 7 +VDD_COREB_7| V20
R11 | ,vDD COREA 8 +vDD_coreB_g| N0
ABL7 | 1vDD_COREA 9 +vDD_cores_9| P3
R10 | +vDD_COREA_10 +vDD_CorEB_10| P1
AB18 | ,yDD COREA 11 +vDD_CoREB_11| N1
T1 | +VDD_COREA 12 +VDD_COREB_12| N6
T2 | +vDD_COREA_13 +VDD_COREB_13| P8
AB21 | ,yDD COREA 14 +VDD_COoREB_14| N2
R4 | +vDD_COREA 15 +VDD_COoREB_15| N9
ABLY | ,\yDD COREA_16 +VDD_COREB_16| N8
P13 | VDD COREA 17 +vDD_coreB_17| MLO
R2 | +vDD_COREA_18 +VDD_COREB_18| N3
T8 | +vDD_COREA 19 +vDD_coreB_19| N
R8 | +vDD_COREA_20 +vDD_CcoREB_20| M
T4 | +VvDD_COREA 21 +VDD_COREB_21| M
RS | +vDD_COREA_22 +vDD_coreB_22| P2
T7 | +vDD_COREA 23 +VDD_COREB_23| M8
TS | +VvDD_COREA 24 +VDD_COREB_24| M1
T9 | +VDD_COREA 25 ~ —  +VDD_COREB_25| V19
U22 | 1vDD_COREA 26 —  +vDD_coreB_26| N7
V22 | ,vDD COREA 27 (v *+VDD_CoREB 27 N16
VB2 | ,vDD_COREA_28 +VDD_COREB_28| P°
NOTE: VDD _COREx_SENSE si gnal s shoul d NOT Y22 | +vDD_COREA_29 +VDD_COREB_29| o
be used for renote sensing unless AA22 | ,yDD COREA 30 +vDD_coreB_30| N3
COREA/ COREB are powered by separate P12 | ,ypD_COREA_31 Q. +vop_cores_31| M5
regul ators. P10 | +vDD COREA 32 +VDD_COREB_32| P9
I nstead connect regul ator sense point P11 | .vDD_COREA 33 +VDD_COoREB_33| Y17
as cl ose to COREB FET as possible. +VDD_COREB_34| V18
TP v ENSEP L10 | ,ypD_OCREA_SENSE iﬁfgizii Y
TP_MCP_VDDCOREA SENSEN L9 | GND_COREA SENSE VDD CoRER_ 37| Y29
» =PP1V0O5_SO0_MCP_PE DVDDO +VDD_COREB_38| Y20
200 mA (DVDDO & DVDD1) AFT | +vi O_PE_DVDDO_1 +VDD_COREB_39| Y17
(PEO[ 3:0]) ﬁ: +VI O_PE_DVDDO_2 +VDD_COREB_40 :;8
Ckay to if.n i | EO[ 3: 0 +VI O_PE_DVDDO_3 +VDD_COREB_41
TR VEL B FEPIER ] VI OPEDVOD 2 oo core aaf
s =PP1V0O5_S0_MCP PE DVDD1
290, (V000 & DUDO1) | | M0/ 001 v cr s 59T a0 vrocrnen o
14], : ) PE_ _
AEB | 4\i 6 PE_DVDDL_3 GND_COREB_SENSE] TP_MCP_VDDCOREB SENSEN
s _=PP1V0O5_S0_MCP_PE AVDDO PP1VO5_S0_ MCP_SATA AVDD
500 mA (AVDDO & AVDD1) ACL3 | +vi O_PE_AVDDO_1 +VI O_SATA_AVDD_1| AEL 300 mA
(PEO[ 3:0]) 2(5:5 +VI O_PE_AVDDO_2 +VI O_SATA_AVDD_2 ﬁg
Ckay to if.n i | EO[ 3: 0 +VI O_PE_AVDDO_3 +VI O_SATA_AVDD
GEEPL[JS—WA' VE-Bi TEPhE Rl ADLL | 41\i O PE_AVDDO_4 +VI O_SATA_AVDD 4| AE4
ADL3 | 1\ 0 PE_AVDDO_5 +VI O_SATA_AVDD_5| AES
AB13 | 1\i 0 PE_AVDDO_6 =PP1V05_S0_MCP_SATA DVDD ; .,
s =PP1V0O5_S0_MCP PE AVDD1l +VI O_SATA_DvDD_1| AF1 100 mA
500 mA (AVDDO & AVDD1) Y12 | s\vi 0 PE_AVDDL 1 +VI O_SATA_DvDD_2| AF2
(PEO[5: 4], PE1[1:0]) Y13 | +vi 0 PE_AVDDL_2 +VI O_SATA_DvDD_3| AF3
AALS | 41\I O_PE_AVDDL_3 +VI O_SATA_DvDD_4| AF4
W2 | 4vi 0 PE_AVDDL_4 +VI O_SATA_DVDD_5| AFS
W3 | +vi 0 PE_AVDDL_5 +VI O_SATA_DVDD_6| AF6
» ¢ =PP3V3_SO_MCP_HVDD " Sfiﬁiﬁfﬁi ﬁiio
T11 ) SATA_DVDD_|
30 m o 3 3V-HvVDD 1 +VI O_SATA_DvDD_9| AF11
+3. 3V_HVDD_2 AE1L
U3 | +3 3v VoD o #V1 O_SATA_DVDD_101 “E12
Sl +VI O_SATA_DVDD_11
2 s _=PP3V3_S0_MCP +VI O_SATA_DVDD_12| AEL3
250 mA ULl | 13.3v. 1 =PPOV9_ENET_MCP_RMGT s 23
U2 | .3 3v 2 +vm7m7m71£ 140 mA
FS | 4+3.3v 3 +VDD_DUAL_RMGT_2| L13
E29 | 13.3v 4 =PP3V3_ENET_MCP_RMGT 50 18 23
E5 [ 4+3.3v. 5 +3. 3V_DUAL_RwvGT_1| AL3 300 mA
2o _=PPOVO_S5_NCP_VDD_AUXC +3.3v_puaL Rvor 2 B13 |
150 mA L11 | 1vDD_DUAL_AUXC 1 20 ZEPIVS_Sb Mo e
ML7 | .vbD DUAL AUXG. 2 +3. 3V_DUAL_USB_1 e 200 mA 240 mA
M2O +VDD:DUAL:Auxc:3 +3. 3V_DUAL_USB_2
21087 _PP3V3_G3_RTC +3.3V_DUAL_1| F8 40 M
?? uA (&) AL6 | 13, 3v_VBAT +3.3v_DUAL_2| E8
5 mA (S0)

K6/ K69 EDP currents used.

oM T oM T
U1400 U1400
MCP89M AO1 MCP89M AO1
FBGA
(10 CF 11) (11 OF 11)

AP21 | aND 1 G\D_68| AP AR24 | o\p_135 ap_200| E33
MB7 | anp_2 @D 69| B12 AULS | e\ 136 G\D_201| MBS
AL | o\p 3 anp_7o| P12 A | np 137 a\D_202| AV2
AB7 | e\D 4 ap_71| E12 ADB5 | oND_138 G\D_203| AK2
AT | enp s ap_72| G2 AJ18 | o\p_139 a\D_204| AS
D18 | a\p_6 ap_73| A2 AL18 | o\p_140 @ap_20s| P37

Bl | anp 7 aND_74[ AL12 AR24 | oD _141 a\D_206| S
AD5 | oD 8 a\Dp_75[ AVB AA5 | oND 142 aD_207| 937
J2 anp o anp_76| ADB7 Gl8 | onp 143 ap_208| Y35
ATL | aND 10 aNp_77[ AG32 B9 | aD 144 aND_209| &7
AMBO | oD 11 ap_7s| H12 AP | enp 145 G\D_210| AA35
Cl | anp_12 aND_79| AR3S AVRA | o\D_146 G\D 211| AUL8
AT3 | aND 13 anp_so| HO H24 | anp_147 G\D _212| AR6
AP24 | oND 14 e 81| 4 B30 | onp_148 @D 213 AV36
AMB3 | a\D 15 ap_s2| V10 AR2L | aND_149 G\D_214| B33
AE27 | eND_16 ap_s3| VS D24 | enp_150 @D _215| AJ27
AJ24 | o\p 17 anD_ga| AL30 A0 | o\p_151 & 216 @
AHLS | enp 18 aD_ss| &7 A5 | D 152 G\D_217| A5
A8 | anp_19 anp_gs| V29 N8 | enp_153 anp_218| AST
AML8 | oD 20 anp_g7| AP1S E24 | oNp_154 a\D_219| AD8

BS | anp 21 GND_ss| AN2 K15 | aNp_155 G\D_220| A2
J32 | anp 22 aD_go| AJ12 M9 | aNp_156 a\D 221| AP9
AJ21 | oND 23 GND_9o| ARLS AH27 | aNp_157 G\D_222| ADB1
AK3S | GND 24 anp_o1| N20 E18 | o\p_158 D 223] V37
HIS | anp_25 @D 92| P21 AA34 | o\D_159 GN\D_224| AA37
D33 | a\p_26 @b o3| B21 AK31 | a\D_160 GN\D_225| AG37
B18 | o\p_27 a\D_o4| 21 K11 | onp_161 aD 226 AL15
MB2 | a\p_28 ap_os| H21 ARL | o\p 162 G\D_227| ARL8

B2 lanp 29 () anD_os| ARZY V34 | anp_163 () GAD_228f b14

E6 | anp_30 anp_o7| AMBY AL21 | o\p_164 aD_229| K14
J5 | aNp 31 6 aND_os| AP27 AALL | D 165 6 G\D_230| F2
K18 | anp_32 G\D_99| AMLS MB4 | aND_166 G\D_231| K27
AN34 | eND_33 GND_100[ AA31 B27 | enp_167 a\D_232| AL
ADLO | eNp 34 G\D_101| AM® V28 | aND 168 GN\D_233| AB26
F34 | a\p_35 G\D_102| AH24 38 | ap_169 G\D_234| M9
V8 | a\p_36 @D _103| K12 D27 | enp_170 @D 235 S0
R35 | anp_37 GND_104] J31 R34 | anp_171 aND_236| R28
AR | a\p_38 @aD_105| E30 I35 I anp 172 ap_237] 29
A2 | aND_39 aND_106] AK7 AK34 | enp_173 ap_238| 31
AALO | anD 40 ano_107| V7 E15 | anp_174 a\ND_239| Y17
R32 | anp_a1 awp_108| MBL ARB0 | aNp_175 aD_240| K8
AR9 | a\p 42 G\D_109| AUL2 AB3 | a\p_176 a\D 241| Y21

H8 | aNp 43 GND_110| AP I34 | anp 177 a\D 242| V31
AP12 | oD 44 ap_111| B37 ARBO | anp_178 a\D_243| Y18
AML2 | a\D 45 aND_112| A36 J4 | anp_179 G\D_244| V&1
A1 | o\D 46 a_113| F35 AR7 | aND_180 G\D_245| Y19
V32 | gnp_ a7 a\D_114| L27 AUL | a\D 181 G\D 246 V48
ARB3 | aND 48 aD_115| D85 AGLO | a\p_182 G\D_247| Y20
J7 | oD 49 aND_116] AL24 E9 | ap_183 anD_248| W7
AA32 | oD 50 awp_117| AP30 E27 | anp_184 a\D_249| V21
AGB4 | aND 51 G\D_118| AHLS L21 | o\p_185 GN\D_250| AA28
AR37 | D 52 awp_119| B2L A8 | o\p_186 a\D_251| AA29
K24 | anp_s3 anD_120[ A3 H18 | enp_187 ap_252| N7
K21 | anp 54 a\D_121| AT38 B15 | onp 188 a\D_253| AD28
J8 | oD 55 a\p_122| B38 AM | aNp_ 189 GN\D_254| AD29
AR | anp_56 G\D_123| AA21 A15 | anp_190 a\D_255| A
ANS | aND 57 GND_124| AD4 L18 | anp_191 G\D_256| W9
V2 | a\p_58 D 125 A37 A3 | aND_192 ap_257| V20
AD32 | aND 59 a\D_126| AP18 GLS | aNp 193 GND_258| AA26
AD2 | anp_60 anp_127| AM AL27 | aND_194 GN\D_259| AB27
D15 | anp_61 anp_128| B24 AV37 | aND_195 aND_260| AALT
AR | aNp_62 G\D_129| D80 D9 | anp_ 196 G\D_261| AAL8
L15 | o\ 63 ao_130 V4 L4 | anp_ 197 G\D_262| AAL9
AK32 | eNp_64 a\D_131[ AA7 N19 | oNp_198 aND_263| AA20
ARL2 | eNp 65 GND_132| AD34 H27 | aNp_199 G\D_264| Y21
ANSS | eND_66 aND 133 AK4
AN37 GND_67 GND_134 R37 — —

SYNC MASTER=T27 M.B

SYNC

DATE=02/ 16/ 2010
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C2300 hel ps reduce i nput

rail

droop during Q300 turn-on.
o =PP1V5R1V35_S0_MCPDDREET PHACE NEAREQRS00.9:2 mm

oRLTI CAL Q300
43001 —— Par t STMFS4854N
28%—— 9
v STMFS485NST1G | Type N- Channel
1206
l_D@DF%OO Rds(on) 10 mOhm @. 2V
= b o Loading | 4.3 A (EDP)
+ o =PP5V_S3_MCPDDRFET 13 N NC
4
§ KELVIN 6 MCPDDRFET _KELVI N oo o
o 1 C2305 @
K -0 1UF i
U2305 T éé\z,\,, F Ti]2]s J(s
SLG5AP031 402 NC MCPDDR
o 10 o MOP_MEM_ VDD_EN 2 |en TOFN 05 FET_SENSE g «
cRITIcAL (“C'G ’;’E?AVS’:TFO Voo PPLV5R1V35_ SW MCP
MERNELAES e T 1o s o REBE e (o
AEASE= (OR 1.35V)
'R2305 e Done 2 TP MCPVEM DONE — =PP1VBRIV35_SWNCP_NEM ., .
560K oo 57@" - 4250 mMA
1’;5"" NV Requi renents:
240 - Mn Ranp-Up Tine: 20 uS (10%to 90%
<R1> - Max Ranp-Up Tine: 65 uS (ENABLE to 90%
= = - FET Ron <= 3.8 nthns
Approx. Ranp Tinme (EN to 1.35V, uS): 7.91 + 0.0678 * R1(Kohns) NOTE: nVidi a reconmends | nfi neon BSCO30NO3MS for Q2300.
Gated Rail Savings: 120mwW

=PP5V_S3_MCPDDRFET

218

R2350*
10K

5%
1/ 16W
M- LF

40

SSNIRISEY

SOD- VESM HF

1 (TR VCP_VEM V EN

22

DI MM CKE d anps

CKE nust be held |low to keep nenory in self-refresh.

MEMVTT_EN L

CRI TI CAL

355

NTUD3170NZXXG
SOT- 963

3

Cl anps enabl e before MCP89 MEMVDD rai |
Cl anps rel ease after
C anps al so di scharge VIT rail
@355/ @356 chosen for

MEM A_CKE<0>

switched of f.

via termnation resistor

| ow out put capacitance.

1%

G

o

ol T3 7o

| e

6

MEM A_CKE<1>

CBD 15 26 0

G

N

1%

| e

CRI TI CAL

Q356

NTUD3170NZXXG
SOT- 963

3

NO STUBS on

MEM B_CKE<0>

CBD 15 26 0

CKE si gnal s!

1%

q

6

MEM B_CKE<1>

CBD 15 27 70

1%

f

CBD 15 27 70

MCP89 MEMVDD is up and CKEs are driven by MCP89.
on each CKE signal

on DIMWM

SYNC MASTER=K6_M.B

SYNC DATE=02/16/ 2010

s

MCP89 Menory Rail Gati ng
BTG ROV s |
d} Appl e Inc. I,!gsi 8561 ] D
S C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREIN | S THE
P 'Rl ETARY P ERTY_OF APPLE COMPUTER, | NC.
THE POSESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 23 OF 109
11 NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 21 O: 76

2 1




=PPVCORE _SO_MCPGFXFET

1

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

XVi2400
1 542 MOPCORESO VSEN P pom 5o 75

CRI TI CAL
1 C2400 PLACE_NEAR=QR400. 5: 2 nm
—— 1900
2 &2 xR X\/\%ﬂ'oj-
1206-1
1§52 NOPCORESO_VSEN N gy oo 75
PLACE_NEAR=C2400. 2: 1 nm
» _=PP5V_S0_MCPFSBFET = @ 400
°lel” Part Si 4838BDY
- 1 C2405 b CRITI CAL Type N- Channel
. e R4o0 Rds(on) | 3.2 nOhm @. 5V
U2405 2 17, o S| 4838BDY s(om | 3. :
SLGSAP033 402 s so-8 Loading | 15.35 A (EDP)
XVCORE_PWR_EN 2 [EN TOFN 05 —
CRITIcaL G—DMAPGEX _GATE H? PPVCORE_SW MCP_GEX
MCPGEX CNEG 3 |oneo o 6 (G driven to VCO = B
s | TP MCPGEX DONE ik Sast-Thue

C2406 DONE — =PPVCORE SW MCP_GFX . 2
820PF an B -
lg“/m < )
50V .
oM NV Requirenents:
<Cl> - Mn Ranp-Up Tinme: 100 uS (10%to 90%

- Max Ranp-Up Tinme: 1500 uS (ENABLE to 90%

L - FET Ron <= 2.5 nChms

Approx. Ranp Tinme (EN to 1V, uS): 43.9 + 0.6943 * Cl1(pF)

NOTE: nVidi a recomends | nfi neon BSCO20NO3MS for Q400.
Gated Rail Savings: 860mwW
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L2560 MCP 1. 05V PCl e Anal og Power
MCP Non- GFX Core Power . =PP1V05_S0_MCP_AVDD UE 30- OHM 5A PP1VO5_SO MCP _PE_AVDD
20 s =PPVCORE S0_MCP 800 mA 1 L2 NECK W DTH=0: 2 500 mA
8450 mA (0. 85V) 0603 AGEST 05V
C2560 1 1C2561 (1 C2562 |1 C2563 |1C2564 |1 C2565 ([ C2566
C2500: 1C2501 [+ C2502 |1 C2503 |1 C2504 |[+C2505 ([+C2506 ([+C2507 |+C2508 1008 — ——=4, /UF  ——1UF — 1UF — Q9 1UF —— 0. 1UF 9, LUF
ToUF — L4 7UF~ —L 1UF —-0.220F -0 1UF -0 1UF -0 1UF -0 1UF 0. 1UF 6237 7 S &y S i8¢ S i8¢ S i8¢ S i8¢ S v
20% —1— —T1— 20% -1 10% -1 20% -1 20% -1 20% -1 20% -1 20% 20% X5R X5R X5R X5R CERM CERM CERM
6. gV av 18v 6.3V 18v 18v 18v 18v 18v 603-1 402 402-1 402-1 402 402 402
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
= L2567 MCP 1. 05V SATA Anal og Power
MCP Merory  Pover 30- OHM 5A PP1VO5_ SO MCP_SATA AVDD ., D
2015 _=PP1VBRIV35_SW NCP_MEM L 1YY Y2 N THES: 2 300 mA
4300 mA (1.5V) 0603 NG EY
C2567 1 1 C2568 ([ C2569
C2510¢ 1C2511 [+ C2512 |1 C2513 |t C2514 |[1C2515 ([+C2516 (+C2b17 |*C2518 |+C2519 1008 — ——=4, /UF —= 0. 1UF
4 70F L Lo 1ok Lo Uk LgiuE g1 Lo iUk Lo iUk Lo 1Ur L0 1UF 0. 1UF 63V S 3 S 3%
2% = —T~ 8% - 2% 1= 9% - 9% - 9% - 9% - 8% - 39% 20% XER X5R M
4V2 21V 21V 21V 21V 2:lV 2:lV 21V 21V —|;1V 603-1 402 402
X5R CERM CERM CERM CERM CERM CERM CERM CERM CERM
402 402 402 402 402 402 402 402 402 402
L CE'2T5'%'- MCP 1. 05V CPU FSB/ MEM PLL Power
MCP CPU FSB (VTT) Power MCP SO FSB (VTT) Power . =PP1V05_S0_MCP PLL_UF 220- CHM 2. 2A PP1VO5 SO MCP PLL_ESBMVEM
08 =PP1VO5_SW MCP_FSB 20 14 s =PP1VO5_S0_MCP FSB 555 mA ) L2 NECK W DTH= 12 70 mMA
2000 mA 200 mA 0603 AGEETL SV e
C25701 1C2571 [+ C2572 [+ C2573
2520 12521 |rC2522 |rC2523 25241 |1 2525 g —= 0 TUFT 0 fuF~ 0 TUF
lOUE _ = 4.07UF e 1 OF lLaJF 4. 7UE —4 lLaJF v, R2570 5 28 , 1ov , Iov
623% i L% L% % 18 PLACE_NEAR=R2570. 1: 50 i | 85 So5M So5M o5
X5R 2 2 XsR 2 Xx5R 2 Xxs5R X5R 2 2 Xx5R 10- 332
603-1 402 402-1 402-1 402 402-1 D PLL FSB
= = T 002 MCP 1.05V PCl e/ SATA PLL Power
MCP 0. 9V AUX Cor e Power MCP 0. 9V MAC/ SMJU Power 220- OHM+ 2. 2A PP1VO5 SO MCP_PLL PEXSATA ..
s _=PPOVO_ENET MCP_RMGT Y Y Y L2, @!EEN W BHES: 5 WM 325 mA
' 140 mA 0603 N HEY
C25751 1C2576 [+ C2577 [1C2578 |1 C2579
2528 1 1 2529 Vs L0 1UF -0 1uF -0 TUF -0 1UF C
4.7y 0. 1uF N S v S v S 107 S 107
A 55 S5 S5 S5 S5
MCP 1. 05V Core/ M sc PLL Power

209 =PPOVI_S5_MCP_VDD_AUXC
150 mA 4
1C2526 |1 C2527
— F 1uF
% 20%
4V 2 2 10V
X5R CERM
402 402
CRI TI CAL
L2580
2. PP1VO5_ SO MCP PLL_CORE
gﬁxgggv%g\ymgz W 160 mA

—/— 0. 1u 0. 1u
T, 8% :|' 2V
2 2
CERM CERM
402 402
MCP 1.05V PCI E Digital Power MCP 1. 05V SATA Digital PoweF 220- OHM 2. 2A
» _=PP1V05_S0_MCP_PE_DVDD 2o =PP1V05_S0_MCP_SATA_DVDD Y Y Y L2,
200 mA 100 mMA 0603
C2580 1 1C2581 |1 C2582 |1 C2583 |1 C2584
C25301 1C2531 |1 C2532 [+ C2533 [1C2534 |[:1C2535 C2536* 1 C2537 4. 708 — ,UF — 0 luF — 0. 1UF  —0 1UF
2.20F L L TUF L 2 2UF L2 2UF -0 1uF 0. 1uF 4.7 0. 1uF A S 1Y 5 8V 5 10V S i8¢
20% —1— —T1— 10% —T— 20% —— 20% —T— 20% 20% 20% 20% XoR CERM M CERM CER
6. gV 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 e
402- LF 402-1 402- LF 402- LF 402 402 402 402
= = » o_=PP3V3_S0, OPA330
MCP 1.05V Menory DLL Power MCP 3.3V/ 1.5V HDA Power MCP 3.3V PQl e/ SATA 1/ O PLL Power ., HTOL_SENSE: YES
1+s =PP1VO5_S0_NMCP_MPCLK DLL w0+ _=PP3V3RIV5_SO_MCP_HDA s =PP3V3 SO MCP_HVDD 2599 HTQL_SENSE: YES
550 mA 70 mA 30 m 2 os R2597
C2540 1 Lo AR, q L_SENSE: YES
4. 708 — C2548 1 1 C2549 C2541 1 C2542 1% Nr35152p
s 4. 7UF 0. 1uF 4. 7UF 0. 1uF ey 592
X5 2% 2% 2% 2% 402
B & 2 2 T & 2 2 T BRDG 3 THEAL_SENSE: YES B
L CRI T CAL
vepvoD: Pavs o MIEREC : = =PPBV3 SOl CPA330 | \1d" SEReE: ves U2592  PLACENENT_NOTEs:
=PP3V3_S0_MCP_PLL_UF HTOL_SENSE. YES | ~ y OPA330 Pl | to SMC
MCP 3.3V I/ O Power = — 8 . 1.0, 2 PP3V3_S0_| R R2506 HTOL_SENSE: YES ace close to
] - 260 M VN R WO » X R2590 0 b LR VeS
s =PP3V3_SO_MCP MCPHVDD:|P2V5  wisw  VOLTAGESS 8V | [ : 1 '
MCPHVDD: P2V5 o b, AN/
250 mMA R25621 1 C2593
10K 1L CRITICAL LDJ ADU MG NB M SC | SENSEfm ==
C2543 1 1C2544 [+ C2545 (1 C2546 (1 C2547 13% 2 10 OM T TABLE |Re594' NSE: YES
g77yr L Lo tur L g iur g TuF 0. TuF e 5 U2597 10K s gENSE
T T, I8 T, v T, 8% 2% 402, = 2UF
erm 2 2 Sotu 2 Sotum 2 Sotu —F e = M C5365- 2. 5V oW 200
603 402 402 402 402 1l,,  SC70 5 462 5 \
——VIN vouT| XBR B 35'8
1 MCP_PLL LDO EN 3len NC|4LDO ADJ GND_SMC AVSS ;26 6 40
a2 LDO._ADJ MCP 3.3V PLL P -
MCP 3.3V AUX/ USB Power 7 55011 . ower
=PP3V3_S5_MCP 10K oEaVs S0 Nee Hvoo 1 2 PP3V3 SO _MCP_PLL _HVDD .
o r =PRIV MCP 2. 0V- 3. 3V RTC Power il " e SNC._ P24 VAW DTS 2 M 0402 590 i _E RECRWBTHEG: 2 v 90 A
201087 PP3V3_G3_RTC 402 HTOL SEN%Z YES 4 7UF C259
C2550 ¢ 1 C2551 ? uA (&) - 59 Lo 5 " 98.%1UF
477uF 0 TuF 5 mA (S0) C2552 1 = 100K Cer &
529% 20% 4. 7UF 1/ 16w 603 402
i 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 -
— 1 | ] 2 N
= - 0603 ’ NS WL pTHe=0. 2 210 m
MCP 3.3V MAC/ SMJ Power
CRI Tl CAL C2595i 1C2596 |1 C2597
A 21500 =PP3V3_ENET MCP_RMGT MCP 3.3V MAC PLL Power | 2555 a7 L g-1UF L g 1uF
300 mMA . _=PP3V3_ENET_NMCP_PLL_NAC FERR- 240- CHM 200MVA PP3V3 _ENET_MCP _PLL_MAC ., 6230 5 5 29% S 18V SYNC MASTER=(T27 M_B SYNC DATE=(11/ 16/ 2009
20 M | 1YY Y L2 - . 20 mA PLACE_NEAR=R2595. 1: 50 i | O55%' R2595 & & \ga d d |
C2553 1 1 C2554 0402 AGERS BV GO VMoP PLL DP USB 19\./\:;\3/2 MCP St andar Decoupl i ng
Ty Qs UF C25551 1 C2556 - : 3% DRRRTNC, NOEER
20% 20% A N -
2205 o B, 4708 ——= —= 0. 1UF reeso (o L Appl e | nc. 051- 8561
603 402 &%}\/AQ 2 éEXM ® v ' O O
603 402 3 .
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON o PP ETARY PRoPErTY
= 35352987 1 | . TPS71725, LDO REG 2. 5V, 150MA, SC70 U2592 CRI TI CAL LDO: FI XED THE L NEORVATLON CONTAI NED HEREILN | S THE |
= 35352979 1 1 G, LDQ, TPS717, ADU, 150\, 3% SC70, HFLF U2592 CRI TI CAL LDO ADJ T e e e o e e 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 e oamr
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MCP GFX Cor e Power
22 20 _=PPVCORE SW MCP_GFX
15350 mA (0. 85V)
C2600:| |:C2601 |:€2602 | C2603 |:C2604 |C2605 |C2606 |*C2607 |C2608 | C2600 |:C2610 |*C2611 Ji02612 MOP 3. 3V RGBDAC Power
10UF — L4 7UF —4 1 —— 1UF ——0.22UF —L—-0.22UF ——0. 1UF —4— 0. 1UF —— 0. 1UF —— 0. 1UF —/— 0. 1UF —4— 0. 1UF 0. 1UF — PP3V3 SO MCP DAC .
20% —1— —T1— 20% —T— 10% T 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 G

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

E‘@

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

NOTI CE OF PROPRI ETARY PROPERTY:

THE LNECRVATL ON CONTAI NED HEREIN | S THE
PPLE COVPUTER™ [ NC.

26 OF 109

24 OF 76

HE

PROPRI ETARY PROPERTY OF Al
THE POSESSOR AGREES TO THE FOLL!
| 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

K6/ K69 EDP currents used

|

4

dat ed August 5, 2009).

5

(MCP80_TDP_EDP_Bri ngup_Tar get s_Appl e. pdf

6

nunbers from MCP89 AOl1 Bring-Up Support docunent

8

Current




RTC Cryst al

MCP 25MHz Cryst al

R2810 2810
1 0 2 RTC CLK32K XTALOUT R o 11 2
5%
1 MELPY CRI TI CAL l %
Re8lhl Y2810 * &
W . 125xz.@.8§n'T' 2811
p
10 @on—RTC _CLK32K XTALI N 1]]2
1

19 ¢} MCP_CLK25M XTALI N

R2§15
1 MCP_CLK25M XTALOUT . L 2 _MCP_CLK25M XTALOUT R .
e NO STUFF Vs}@
R2816" Mjbgw CRI TI CAL
iM <
5 s
e 7% B995M

1

. _=PP3V3_S5_MCPPWRGD

c2
0

s [T VR_PWRGOOD DELAY

.81
%

5

$NO

1

T

5

62 35 [Ty ALL_SYS PWRGD

2

DO NOT SYNC W'l H T27.

MCP SO PWRGD & CPU VLD

850

74LVC1Q08GW
SOT353

4

MCP_PS PWRGD oo 10

REMOVED PClI E RESET SI GNALS +CAESAR XTAL

LPC Reset (Unbuffered)
7 10 y—LPC_RESET_L PLACE_NEARFUL400. K7:5 MMy 38383 LPCPLUS RESET L oD -
Wity Rogss3
40 1,33 2 SMC LRESET L o
PLACE_NEAR=U1400. K7: 5 MM 5%

R2891
" PC| E_ RESET_L 1.9, 2 PCA9557D RESET L 2
(D WARE BASE=TROE A A e E—
178w
R2§93 ho5"
1 2 BKLT PLT_RST_L .
>—’\/51}/é\/ oD
bt R2894
1 2 AP RESET L %
’\/5\%\, oD
1
46%'\4\/
R2825
S LPC CLK33M SMC R PLACE_NEAR=U1400. L5: 5 MV 1/\?\:}\/2 LPC CLK33M SMC o+ =
Wiy R2826
40 1,33 2 LPC CLK33M LPCPLUS

Pl at f or m Reset Connecti ons

PCl E Reset

(Unbuf f er ed)

72 1 T PM CLK32K SUSCLK R

PM CLK32K SUSCLK

PLACE_NEAR=U1400. H11: 5 MM 5@

System Reset Circuit

s [T PM SYSRST_L

s 10 [ XDP_DBRESET L 19, 2

S| LK_PART=SYS RST
PLACEMENT_NOTE=Pl ace R2897 on BOTTOM

oD 5 72

SYNC MASTER=( 127 M.B) SYNC DATE=(10/07/2009)
T
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BTG ROV sz |
d} Appl e I nc. 051-8561 |D
S C. 0.0

NOTI CE OF PROPRI ETARY PROPERTY: PR —
THE | NFORMATI ON_CONTAI NED HEREIN | S THE
PROPRI ETARY PROPERTY_OF APPLE COMPUTER, | NC.
THE POSESSCR AGREES TO THE FOLLOW NG I S ——

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 28 OF 109

11 NOT TO REPRODUCE CR COPY I T e —
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED 25 O: 76

8

7

6

2 1




8

Page Not es

Power aliases required by this page:
- =PPLVDDR_S3_MEM A

- =PPDDRVTT_SO_MEM A

- =PPSPD_SO_MEM A (2.5 - 3.3V)

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

BOM options provided by this page:

( NONE)
NOTE: J3100 is OM Tted on this page.
Proper APN(s) required el sewhere.

70 21 1 M A E<0> 73 74 M A E<1>
0 2115 rmy—VE CKE<0 215 (\,‘/KI:U R TI CALCKth = ME CK
O Do
%7 NC Al55 | 78 MEM A A<15>
7015 > NVEM A_BA<2> NCXs 'g BA2 ‘g%gg'_g A148 80 MEM A A<14>
81 | 5 voD mg Vool 82
7015 I NVEM A_A<12> 83 | 5 A12/BC Allg | 84 MEM A A<11>
70 15 [y VEM_A_A<9> 85 [ o o ) A7 86 VEM A A<7>
87 | 5 voD o VDD | 88
70 15 C>—MEM A_A<8> 89 | 5 A8 o} A8 90 MVEM A A<6>
7 15 oy MEM A_A<5> 91 | s < re | 92 NVEM A A<4>
93 g VDD o VDDg 94
70 15 > MVEM A_A<3> 95 1 5A3 = 2G| 96 MEM A _A<2>
70 15 D MEM A_A<1> 97 lom 0G| 98 NEM A A<O>
99 VDD VoD o | 100
7015 > MEM A_CLK_P<0> 101 goxo oqg 102 MEM A CLK_P<1>
7015 ry—MVEM A_CLK N<O> 103 | ) cxor oK1* o 104 MEM A CLK N<1>
105 [ 5 voo VoD Gy |_106
70 15 ry—MVEM A_A<10> 107 | o A10/ AP BA1G | 108 MEM A BA<1>
70 15 - MVEM A_BA<O> 109 | - BAo RAS* o | 110 MEM A RAS L
111 [ 5 voo vop | 112
70 15 (TR MEM A VE L 113 | o ver So* o114 MEM A CS L<0>
01 - MEM A CAS L 115 | 5 cast oot ] 116 MVEM A_QODT<0>
117 [ 5 voo vop G| 118
7015 oy MVEM A_A<13> 119 | 5 a3 ooT16| 120 MEM A ODT<1>
7015 C—MEM A CS L<1> 121 | 0 a1+ NCo 1§2NC
123 o VDD VDDC 124
Ncgf’ | o TEST VREFCAG | 126
7 1o Vvss Vss | 128
e =MEM A _DQ<32> 129 gocez Dceeg 130 =MEM A DO<36>
@ =MEM A DQ<33> 131 | O pces D@B7 oL 132 =MEM A _DQ<37>
133 [ ) vss vsso | 134
ey =MEM A DQS N<4> 135 | ) posar DV | 136 =MVEM A DMc4>
@ =MEM A DOS P<4> 137 | 5 posa vss o | 138
139 | 5 vss DQB8 | 140 =MVEM A _DQ<38>
e =MEM A _DQ<34> 141 | 5 poss DEBo G| 142 =VEM A DO<39>
2 B> =MEM A_DQ<35> 143 o D®B5 vss g | 144
145 | 5 vss DQ4ag | 146 =MEM A _DQ<44>
e =MEM _A_DQ<40> 147 | 5 oo D5 | 148 =MEM A DO<45>
@y =MEM A DQ<41> 149 | 5 w1 vss & 150
151 ] 5 vss DQs5* | 152 =MEM A _DOS N<5>
2 T =MEM A_DMk5> 153 | 5 oue DQs5 o154 =MEM A DOS P<5>
155 | 3 vss vss G| 156
@ =MEM A _DQ<42> 157 | 5 b2 D6 | 158 =MVEM A DQ<46>
@ =MEM A DQ<43> 159 | ) pus DQU7 | 160 =MEM A DQ<47>
161 | 5 vss VsS o 162
e =MEM A _DQ<48> 163 | 3 pous DB2o | 164 =MEM A DO<52>
28T =MEM A DQ<49> 165 | 5 bcao DB3 o166 =MVEM A DO<53>
167 | 5 vss VsS o| 168
e =MEM A _DOS_N<6> 169 |  pese* DVB G| 170 =VEM A DMK6>
2w @>—=MEM A_DQS_P<6> 171 | 5 ooss vss o] 172
173 1 5 vss DBag | 174 =MEM A _DQ<54>
@ =MEM A _DQ<50> 175 | 5 b0 D5 L76 =MEM A DQ<55>
23 B> =MEM A_DQ<51> 177 | 5 bcs1 vssg | 178
179 | 5 vss DQB0 | 180 =MVEM A _DQ<60>
e =MEM A _DQ<56> 181 | 3 pee DL 182 =MEM A DO<61>
@ =MEM A DQ<57> 183 | 3 poe7 vss o] 184
185 | 5 vss DQS7* | 186 =MEM A DQS N<7>
2 I =MVEM A _DIVK7> 187 oW Das? 188 =VEM A DOS P<7>
189 g Vss vssg 190
e =MEM A _DQ<58> 191 | 3 pogs D2 192 =MEM A DO<62>
2By =MEM A DQ<59> 193 | 5 bso D3| 194 =MEM A DQ<63>
195 [ 3 vss vss G| 196
« =PPSPD_SO_NEM A NVEM A SA<0> 197 | 5 sp0 EVENT* o| 198 NMEM EVENT L
199 | 5 vopsPD spAq | 200 =1 2C_SODI MVA_SDA
VEM A_SA<1> 201 | o sa1 soLo 202 =1 2C SODI MVA_SCL
203 [ 5 vrT viTo] 204
C2940 R2914%)0K1 1R2941
22 gt oy Foxconn: 516-0201
sob Y bk, %2 Mol ex: 516- 0213

8

=PPLVDDR _S3_NMEM A

. =PPDDRVTT_SO0_MEM A

01 C2901
£ T 10UF
T

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

1

2 C2914

i3

2C2916

2C2917

TH

JUF :zg

2 C2919

2 C2920

T

2C2921
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Host Partition A O -> SO DI MMA O Host Partition B O -> SOD MMB 0
0 1oqery VEM A DOS P<0> =MEM A DOS P<0> = DOS
NVEM A N<O> WRREBASESTRUE — _\EM A DOS N<O> D 70 15CB> MEM B_DQS P<0> _ _ =MEM B P<0> .
oD MEMA DB Q> oo = D 70 15Ty ﬁM B DOS N<0> _BASETRE. = —VEM B_DQS_N<0> @E -
L MEM A DMEO> = ~ _MEM A DMVE - M B_DM<O> _BASE= — -MEM B_DMkO> oD =
o D EM A DO<0> VARE BASESTRUE — =$Mﬁ Do<8§ o > o KEBASESTROE ™ —
D A Do e VR BASESTRE = D = o sy VEM B DO<0> e =——DEM B DO<0> oy
70 15 B> DQ< & — =MEM A _DQ<1> 2 VEM B _DO<1> MRRE_BASESTRUE — —  _
70 15CBD> MEM A_DQ<2> VARE_BASESTRUE —  _VEM A _DO<3> <D 70 15 VRRE—BASE=TROE——= MEM B_DQ<1> .
MEM A _DQ<3> WARE_BASESTRUE — _ <D = 70 15 gy VEM B _DQ<2> S — =MEM B _DO<2> D
s> NMVEM A _DQ<2> 26 VEM B_DO<3> VARE_BASE=TRUE — <D
M_A_DQ<4> VRRE BASESTROE — _\VEM_A_DQ<4> = 7 D VRRE BASES =_=MEM B DOe3s D 7
e MEMA DQ<d> oo = = GO 7 15y VEM B_DQ<4> —BASEETROE. — —MEM B_DQ<4>
0 15 @y MEM_A_DO<5> _BASESTRUE =NVEM A_DO<5> =TRUE — <O
MVEM A _DO<6> VARE BASESTRUE — _ D 70 15¢gry—MEM B_DO<5> _BASE= — -MEM B DO<5> -
" D e —— S DG oy o MEM B DO<6>  WEESETRE — VEM B DOs6> o
o oo NEM A DO<7> BSETRE — SMEMA DOST> o o 15 oS VEM_B_DO<7> WRE BASESTRE = —\EM B DO<7> oo o
= — T MARE_BASESTRUE  — D 7
'\I;EKEASAT PAF§I1I>TIOVA1-> SO DI MM A 1 Host Partition B1 -> SODIMMB 2
0 35> DOS N — =MEM A DQS P<1> (mmy o0 1o 15 VEM B P<1> =MEM B P<2>
] =TRUE — _ 27
7015 MVEM A N<1> — -MEM A_DOS_N<1> _BASE=
=TRUE — D > 70 158D MEM B_DOS N<1>
o = (> MEM A DVKT> ISETRE — NEMA DVEL> g MEM B_DMVEI> BRSESTRE — _\EM B_DMk2> D
—! = - 018 [ = e e BASEETRUE — o =7
- MEM A_DQ<8> — =MEM A DO<12> -
° 5B = = 2 70 15 MEM B_DQ<8> _ = DO<
G WEM A DO<o> BT — Ve A DOsB> o . DM B DOcos R ESETRE =i p o0
. MVEM A_DO<10> BSESTROE —MVEM A_DO<15> . v 15@ MVEM B_DO<10> WARE BASESTROE — _\EM B DO<10> D
70 5B MEM A _DQ<11> — il =MEM A _DQ<10> o 0 15 MVEM B, 11> — = — =MEM B 23> .
7015 MEM A_DQ<12>  VAREBASE — -MEM A DO<13> M D e EAETRE =M o D
D> = 26 MEM B 12> =
VAKE BASESTRUE ——— <D 70 15 — =MEM B 21> 2
70 15CB MEM A DQ<13> - — =MEM A DQx<9> 2 NVEM B 13> | = — =
MEM A _DQ<14> TBASESTRE = _\EM A DO<11s e oD B DO Lae WAREBASES =M b DD
© oD NEMA 14> TR ——— 2 70 15 aryVEM B DO<14> —ASETRE —  =MEM B_DQ<22> -
0 35 QD> DO< m”“’imilm — SMEMA DOX14> e S MEM B DO<15> mz:m = —wvsoois 2
HOST PARTITION A 2 -> SO-DIMM A 3 Host Partition B 2 -> SO-DIMM B 3
70 15y VEM A DQS P<2> = =NEM A DQS P<3> ey 26 70 15¢gry—VEM B DQS P<2> — =MEM B DOS P<3> m
o 1oy VEM A_DOS_N<2> VRRE BRSES — =MEM A _DOS N<3> w o 15 cae_MEM B_DOS_N<2> BASE= — =MEM B DOS N<3> o o
o 15 o MEM A_DMEZ> T — =MEM A DK3> = o1 M B_DVE2> ERSeTRE =S oo y
7015 M A 16> - . Im—“’i-—-—mg—mug—"’i——?—@M . s —pASES =— =
- 2 70 15, — =MEM B 29>
701 MEM A_DQ<17> ] @ MEM B DO<l6> o o = =MEM B DO<29 o
&> - 2 - MEM B_DQ<17> ] = - DO<
S TVEM A DOs18s  REBSETRE = ey A DO<26> E@Z "D R DO TR BRSETRE = =$mg Doégz oo
o 1o NEM A 19> WARE_BASESTRUE  — _\EM A DO<27> . B> VEM B 19> MRRE BASESTRUE ——— ED 7
ml@—LWE—mNEM A D20~ a STRE = \EM A DO=25> Ya:n 70 15CB> DQOx< = =MEM B_DQ<30> a>
CED EM A DO<21s  WRREBASESTRE = _ D 70 15@y—VEM B_DQ<20> _BASES = =MEM B DO<28> o
o 5> WIKE PASE = =MEM A DO<28> =y oy MEM B DO<21>  WREBSETRET T ToVEM B DO<24>
MEM A 22> | =TROE —NVEM A > — 4 a7
DM A B es  TREBSETRE = Ve A pocars OB oML T o MMIDO o
70 5B ARE—FS = = 2 7 15y MEM B DQ<23> —ASETRE — =MEM B 1> &
HOST PARTITION A 3 -> SO-DIMM A 2 ition B 3 -> ' )
oA AR Z 222 Y Host Partition B3 -> SODMMB 1
D VEMA Ne3> WREBASETRE — _\EM A DOS_N<2> <o o 0 15y MEM B_DQS_P<3> _ — SVEM B DOS_P<i> B
NEM A = a = v CED 70 15CEY NVEM B_DQOS N<3> - — — =MEM B DQS N<1> &> =
= DV = — =MEM A DWk2> oD 70 15 MEM B_DMk3> _BASE= — -MEM B _DMk1>
MEM A_DQ<24> B i =NVEM A 17 e VARE_BASE=TRUE — o 27
o s> MEM A 24> == DO<L7> oy 0 15¢myNEM B_DQ<24> — =MEM B_DQ<9> "
VAKE_BASE — =MEM A_DQ<20> 2 MARE BASESTRUE — <D
> MEM A DO<26> STRE = _VEM A DO<23> oo v MEMLB D028 o e = B DS Gy
_BASES = = 2 70 15 MEM B_DQ<2 _BASE= — = DO<
70 15qEy—MEM A_DQ<27> WRE BASESTRIE = _\EM A DO<185 2 o Yam 6> T ——MEM B 14> .
AT = aD = 0 oqEy MEM B DO<27>  MRREBASE = -MEM B DO<15> o=
70 15, MEM A 28> - — =MEM A DQ<22> GED = VEM B 28> WAKE_BASESTRUE — _ <D
70 15, MEM A_DQ<29> _BASESTRE  —  —\EM A _DO<21> 7o ISE—LWE‘BI = =MEM B_DQ<8> o
<D NEM A 50> WARE_BASESTRIE = _\EM A < CED 70 15¢gryVEM B DQ<29> o — =MEM B_DQ<12> &> -
D A D mASETRE = VM A BT ee D wugg MEMB DO<30> Tt hh = SMEM B DO<11> g
70 15CB> o2 —— T DO<19> gy 2 7 15ggyMEM B_DO<31> = ;:x = =MEM B DO<10>
NEMSA arpt<i>t|0n A4l -> §9EMDLNM§<i “I;EloMsé Parptitlon B4 ->SODMJIB 4
B> DS, _ — = DQS 2 70 1, DQS_P<4> — = DOS
o 15qa> VEM A DQS_Ned> MREBASETRE — _VEM A_DOS_N<4> ®®25 PrEDEME Ned> WARE BASESTROE — :"’Emg ,':ij D
1 o> VEM A_DVE4> e — =MEM A Dikd> hegt 0 15 > MEM_B_DVE4> _BASE= — -MEM B DMk4>
70 15, MEM A _DQ<32> - _ =MEM A DO<33> VARE_BASESTRUE —— oD =
S MEMA DO<33>  VREFSETRE — _\EVA DO32> oS D N B DOa5s — WREERSETRE = S\ey oot .
70 1, _ — = 2 70 15 > ! ~ _ =
o NEM A DO<34>  WREWSESTROE — o VEM A_DO<34> D "D EM B DO=345  MREBASETRE = =MEM.B D&ggz D
70 15y VEM A _DQ<35> —ere——=——MEM A DO<35> 70 15 aryVEM B DO<35> —BASEETRE. —  =MEM B_DO<35> p
0 15> MEM A DO<36>  MRE DRSS — =MEM A DO<36> oy 01 VEM B DO<36>  WREBASETRE = _\EviB 037> e
o ey NEM A DOS37>  WREPRSETRE — oVEM A DOS37>  cpmy . o o NEM B DO<37>  WREBRSETRE — _\EM B DO<33> o .
oD MEMA DOSB> g = MEMA DOS38> oy v MEM B DO<38> TR UOTTE — SMEM B DOS38> -
e = = 2 M B > —ASETRE — =MEM B > x
EEDMS,E Parptltlon A5 ->SOD M A S5 Host Partition B5 -> SOD MB 5
70 15CE> DQS_P<5> — =MEM A DS P<5> 2 VEM B P<5> =
70 15, MEM A N<5> WREBASESTRUE — —)\gEM A DOS _N<5> < 7o 15@—Lm E— =MEM B DO P<5> e o
0 15 MEM A DMk5> ] ~TRE — —MEM A DMK5> D i ﬁm g DM<5N<5> = i ﬁM g feo2 Y
o - MEMA DNES> == o = o 1 > e M B DVES>
] = = D >
0 1oqm>MEM A_DO<40> _ =MEM A _DQ<45> > MEM B_DO< SRR =
~ —TRE—=— Ya:» X 70 15, 40> _ — =MEM B_DQx<41> 2
70 15y VEM A _DQ<41> = —-MEM A DQ<Al> ey 70 15 aryVEM B DO<41> —BASEETRE. —  =MEM B_DO<40> @y
o @ MEM A_DQ<42> WE_BASES — =MEM A DO<43> .. 0 15 VEM B DO<ap>  WRREPRSETRE = _\evip poca3s e
0 1oq@s NVEM_A_DQ<43> WEJ’*SE::M = SMEMA DORAT> oy P PR Docass  VREBSETRE = _\EM B Docdzs o
o gy VEMA_DO<a4> _ VREBRSETRE — VeV A DOA0> oo - P EM B DOca4s  VREBRSESTRE = _\EM B DOd4s o
MEM A DO<d5> VRRE BASESTRE = _\EM A_DO<42> - D e WREEASETRE = e pocans
701 M A DO<46> _BASES — =MEM A_DQ<46> > D AR FASETRE =y oD 7
0 15CBO> _ = 2 70 15, MEM B DQ<46> - — =MEM B >
VAKE _BASE=TRUE = D _ DQ<47 2
o MEM A DQ47> oo o= —MEM A DOR44> oy o ,SEE MEM B DO<47>  VREBRSETRE — _\ev B DO<46> @E N
Host Partition A 6 -> SO DI MV ition B 6 -> -
S o A 6 Host Partition B 6 -> SO DI MM B
MEM A P<6> = 6
7015 6 — =MEM A _DQS_P<6> 2 VEM B P =
NEM A 6 —TROF = Va:n 70 15 <6> — =MEM B DQS P<6> oo
MMt e oo S A i e B R e . e
70 15 [T - SASES — o 2 MEM B_DMk6> _BASE= — =
70 5@y VEM A_DQ<48> _ :]RUt — =MEM A DQ<52> @ o - MEM B _DQ<48> e —ims DO<2:> }
o ooy VEM A DO<d9>  VRREBRSETTRUE —  _\VEM A DO<55> oo -0 SO VEM B DO<a9>  WREBASESTRE = VeV B DO<40> e .
01 MEM A DQ<50> - BASEFTRE — - 70 1B = = D 7
0 15> MWEB"SE_IM — =MEM A DO<B4> Sy 70 15 MEM B DQ<50>  WREBASESTRE — —\EM B DQ<55>
o oy VEMA_DQ<51> BRSETRE = SVEM A DO<d9> o o e NEM B DO<51>  WREEBRSETRE — _\Eyi B pocs1s s .
e N'VEEMQ ngz NAREBASE=TRE— = fﬁ%ﬁ D&gg: & 0 1oqary MEM B_DO<52> SETRE — =MEM B DOS50> e
70 15, DOx<! — = Q< 2 VARE_BASE= = =
Y NEM A DO<54>  WREBSETRE = _\EM A DOSL> o oo MEM B DOS53> oo e = =MEM B DOSS4> Gy
MEM A _DO<55> = =TRE — _\EM A D 70 15¢gryVEM B DQ<54> - - — =MEM B DO<53> .
70 15.CES - r———— DQ<50> ey 70 15 VEM B_DQ<55> TESETRE = _\EM B _DO<48> s
. VARE_BASE < WARE_BASESTROE —— D ¥
Host Partition A7 -> SODIMMA 7 Host Partition B 7 -> SO D MM B 7 NVAST!
o VEM A DOS P<7> — ZMEM A DOS P<7> . 2 SYNC MASTER= ER SYNC DATE=MASTEH
VEM A N<7> WARE BASESTRE — _)\EM A © 70 15, VEM B_DQS P<7> _ — =MEM B DOS P<7> W ——
o@D MM A DS N> e =——ae A DT> I NEM B DG5S Ne7> TREUSETRE — SVEN B DOS N> oS - SO- DI MM Pi nswaps
7 D VEM A s T SETRE = ‘NEM A - o 70 15 [y VEM B_DMVE7> T — =MEM B DW<7> o - T
70 15 CED> == > 2 70 15 VEM B _ — = -
: DO< 7 = DO< = o D B_DO<56> N SMEM B DOS6> o - d} Appl e Inc. 5 8561
D NEMA = & — VARE_BASE=TROE =MEM B DO<62> o = C. 0.0
CEDEM A 60> WPKE_BASESTRUE — _ D = - =MEM B_DQ<59> ” NOTI CE OF PROPRI ETARY PROPERTY:
70 ’SE—LWE:BKE — =MEM A DQ57> D = —NVEM B_DO<60> <D THE | NEGRVATI ON_CONTAI NED HEREI N | S THE
- VEM A DO<61> = =TRE — —\EM A 56> = 27 PROPRI ETARY PROPERTY OF APPLE COMPUTER, | NC.
> = Q< 2 —MEM B_DO<61> ” THE POSESSOR AGREES TO THE FOLLOW NG
0 1oqEry _MEM A DO<62> WE,BKSE_ — —MEM A DO<62> >~ —MEM B DO<63> <D | TO MAINTAIN THI'S DOCUVENT | N CONFI DENCE 32 OF 109
o1 'VEM A 63> m_”_«t : :'\EM A |I)<63> 27 Il NOT TO REPRODUCE OR COPY I T
E—LWEW = D =MEM B _DQ<58> o - 111 NOT TO REVEAL CR PUBLISH I T I N WHOLE OR PART
I'V 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
R3300 =PPVTT_S3_DDR BUF R3321
{SHORT, PP3V3 S3DT'\_/=REFNRG\I DAC , e 1_0nA 1 oad 1 200 , PLACE_NEAR=J2900. 1: 2. 54nm
N DTH=815 m max | oa /\/\/\/
A@ég. ) . . 1%
N VREFVRGN: YES VREFMRGN: YES s
C33001: 1C3301 VREFMRGN: YES 40, PPVREE M VREEDO A
2. 2\ == Q4 UF CRI Tl CAL C33201t 8 2 VREFMRGN: YESY 2 3 Tm »
V2 2 ECV' VREFMRGN: YES e — | &?25% R3322 NGRo pRY0- 2
a0 U3300 P v 132
g Ry AL VREFMRGN _DQ _SODI MVA_BUF 1 2
VDD -
» D=1 2C_VREFDACS SCL fsc  veop VOUTA[L VREFMRGN_SCDI MVA_DQ A, s VREFMRGN: YES LBy PLACENEARSRA3ZL. 2: 1mm
woq@>—=1 2C_VREFDACS_SDA soa X vours VREFMRGN_SODI MVB_DQ oz
90 ﬁ vourd4 VREFVRGN_SODI MVB_CA
Addr =0x98(VR) / 0x99( RD) 10a1 & vourgs VREFMVRGN_MEMVREG FBVREF 4 VREFMRGN: YES
NOTE: MEMVREG and FRAMEBUF shar e - 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! R3320 1%
o0 g
= i B ;2% VREFMRGN: YES‘W’DP\/REﬁ =3 M.EM%REF B
2 W 25 R3324 VOLTAGE=0. 75V
S 1 a VREFMRGN DQ_SODI MVB_BUE 1 Wz
R3310 = & VREFMRGN: YES 1% PLACE_NEAR=RG323. 2: 1mm
SHORT, 16
1 2 __PP3V3 S3B$é%E5FI\I4R;G\I CTRL + Mia 4
N VN 3 m
VOLTAGE=3. 3V . CRI TI CAL
@E VREFNRGN.3 YlES ) o VREFMRGN: YES VREFMRGN: YES
] 1Ld;°: 1 Vool VREFMRGN: YES R3331
2 \¢>2—— U3310 1R3325 1 200, PLACE_NEAR=J2900.126: 2. 54nm
ik PCA9557 100K Y
Ny Pa6 yne %Z:lﬁ‘é" BeLpw
3|0 7 VREFMRGN DO _SCDI MVA_EN 2402 VREFNRC%\‘@EEgl VREF 402 VEStERVREE S3_NEM VREFCA A .
Addr =0x30( WR) / 0x31( RD) 4la1 P20 VREFMRGN DQ _SODI MVB_EN SR “5&?35% VRGN: WFW'FW = m
5lno s 10 VREFMRGN CA_SODI MVA_EN L cié:;—— AXE2 R3332 et
pa 11 VREFMRGN CA SODI MVB_EN e 2 AL VREFMRGN CA_SODI MVA_BUF LAMN2
psl 12 VREFMRGN_MEMVREG EN £ VREFMRGN: YES W PLACE NEAR=R3331. 2: 1nm
« =1 2C PCAOS57D SCL | 1lser PG 13, \o( RSVD f or  FBVREF) * v MeDF
s q@>_=1 2C_PCA9557D SDA 2|spa p714~ VREFMRGN CPUGTLREF_EN
THRM RESET*[5 15 VREFMRGN: YES
PAD_GID R3333
N o) = 1 200 , PLACE_NEAR=J3100.126: 2. 54mm
VREFMRGN: YES Mj{ w
L 'R3330 502
= 100K B VREFMRGN: YESH T LR s r e iREECA B 2/
» > PCA9557D RESET L Tiow c —\vl\'&%%% R3334 VN EE W RS2
RST* on 'platformreset’ so that system 2402 a1 VREFMRGN CA SODI MVB_BUF 1,\1/:§/3\/2
wat chdog wi || di sabl e margining. ¢ VREFMRGN: YES M:ll/g,\g\/ PLACE_NEAR=R3333. 2: 1mm
NOTE: Margining will be disabled across all = v hos
soft-resets and sl eep/ wake cycl es.
Required zero ohmresistors when no VREF margining circuit stuffed 1‘%5%%6\‘: YES
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 100K ™\ o b o on: YES
116S0004 2 RES, MTL FI LM 0, 5% 0402, SM LF R3321, R3323 CRI TI CAL VREFMRGN: NO %;‘EW C331 01 §4% VREFMRGN: YES
2 — 2
11650004 2 RES, ML FI LM 0, 5% 0402, SM LF R3331, R3333 CRI Tl CAL VREFMRGN: NO BT - '\&25 R233642
1 B 2 cL VREEMRGN _MVEMVREG BUE 1 % DDRREG FB o &
= N € VREFMRGN: YES M:ll/gw PLACE_NEAR=R7320. 2: 1nm
N hob"
Page Not es S —
Power aliases required by this page: ‘R3340
- =PP3V3_S3_VREFMRGN 100K 5 a VREFMRGN: YES
- =PPVTT_S3_DDR BUF AT 2?25% R3344
M- LF V+ 267
Signal aliases required by this page: 2402 Al VREFMRGN _CPUGTLREF BUF 1 2 CPU GTLREF oD w0 e
- =1 2C_VREFDACS_SCL 74 VREFMRGN: YES 1%, PLACE_NEAR=R1005. 2: 1nm
- =1 2C_VREFDACS_SDA = + Mib w
- =l 2C_PCA9557D_SCL
- =1 2C_PCA9557D_SDA
BOM options provided by this page: VREFMRGN: YES
VREFMRGN: YES - Stuffs VREF Margi ni ng 1R3345
Circuitry. 100K
VREFMRGN: NO - Bypasses VREF Margi ni ng 6w
Circuitry. Q%ELF
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG CPU GTLREF ( FSB) Kol YT S S A Y N 2 =Y D_ATE:‘_)Z 25,2010
DAC Channel : A B C C D D FSB/ DDR3 Vr ef Margi ni ng i
PCA9557D Pi n: 1 2 3 4 5 7 d} Appl e 1 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 E@g&@b&%ﬁg&f&?ﬁg@gﬁ%ﬁﬂm
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: 7.69nV / 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




PClE

WAKE L

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

2402

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

R3453 |I'S DI FFERENT FROM K6

oD
PLACE_NEAR=J3401. 15: 2MV
C3431
5o; CONN PCIE M NI _R2D P 1712 9-1UF poEMN RDCP e
10% | [ 16V X5R402
20, CONN PCIE M NI _R2D N 1120-1UF pgEMN_RDCN e
10% | | 16V X5R402
51650582 C3430
PLACE_NEAR=J3401. 17: 2MV
CRI TI CAL
CONN PCIE M NI _D2R P
J3401 oD
Al RPORT
32 o~ 31 CONN PCIE M NI _D2R N oo SR
- it Lop
2 1
oNe 90- OMVA
(AP RESETL CONN Uf g 0 O Z f PLACE_NEAR-13401. 11: 2045001
ambon o 8327 - s POE CLKIOOM M N _CONN P 4(YY Y L3 PCl E CLKI0OM M NI _P ams
10 9 - —
odZlo il e 5 PCIE CLKIOOMMN _CONN N 1 (Y YY) 2 PCIE_CLKIOOM M NI _N - 3V S3 W.AN FET
14 13
NCxTs 'g g s 1. C‘G‘;}'@%‘- MOSFET TPCP8102
18 bl A
20 gg 1; - PLACE_NEAR=J3401.23: 2\ DLPONS CHANNEL P-TYPE
2200 o2t - =2 CONN USB2 BT P 4 L3 USBBT P o ROS( N 20-30 MOHM @. 5V
24 23 =2 CONN_USB2_BT N fe—
o - LOADI NG 0.727 A (EDP)
oo ol L e wnorn ~ BLUETOOTH
285 et . PP3V3 S3 BT F <D
30 29 — .
0o %ﬁé@fﬁ FHEB3 TN
34y 33 1C3432 L3406 SENS_R: ENG
u DLUF o~ CRI TI CAL
2 2\,, PLACE_NEAR=L3406. 1: 2MV 2 L =PRave S3 BL 15550367 R3452 CRI TI CAL
402 - FERR- 120- OHM 1. 5A 0. 002
0402- LF L3404 ) Q@B450
= PLACE_NEAR=J3401. 27: 2MM 727 MA PEAK FERR- 120- OHM 3A 172w TPCP8102
606 MA NOM NAL NMAX 1206 > IVIR-SM
; PP3V3 W AN 1YY Y L2 1go PP3V3 WAN F 1 2 PP3V3 WAN R
—W BTFES. B™m 0603 M N-NEGK-W DTHEd. 5 hm 3 4 M NRESW BT, 5 rm il ®
VOLTAGE=3. 3V VOLTAGE=3. 3V VOLTAGE=3. 3V ~ zﬂ =PP3V3_S3_WAN
©
= CZO?>412F2: 1 CLO?>412% 1 1 C34}:20 L —o
. — . — L 1
PLACE_NEAR=J3401. 29: 2MVI L&{Z’;_ Cli W;_ _; ié)izy N C3451 1 Il?O3K451
767 767 805 0. 033%%:: %"mw
2 CLF
. C3450 285 R3450 2402
0. 10F 23R
_PP3V3_WAN F 54 LACE NEAR=QR450. 5 2\ 1[]2_H3VBWAN SS 1 2 PM WAN EN L e
PLACE_NEAR=QB450. 7: 2MM | L/ '\/S\f\f <am
Supervi sor & CLKREQ# |sol ation = 12 1 }g\y
305 02
=PP3V3_S3_W.AN ; 5
- | SNS_Al RPORT_P oD s
| SNS Al RPORT N
CRI TI CAL 1C3440 o
R3440'| |['R3453 s - uF
100K 232K T, 189
1/ 180 1% 6w u3440 2
WL SO SLGAAPO16V 55"
2 2 TDFN
PEV3W AN VIVEN 2 |sense 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
DLY = 60 ns +/ - 20% AP RESET L om =
AP_PWR EN 106
;AP CLKREQ Q L 7 AP_CLKREQ L gm e SYNC MASTER=MASTER SYNC DATE=NMASTEH
e
\R3454 X16 W RELESS CONNECTOR
100K D= e i
1% 051- 8561
Viw d}@ Appl e I nc. -

"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 I N WHOLE OR PART

IV ALL RI GHTS RESERVED 30 O: 76
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=PP1VO5_ENET_PHY ,
(221mA typ - 1000base-T)

PrACENEARELATOO R 1 smuﬁgmm 00.36:1.5 M1 ( 7mA typ - Energy Detect)
C:3710 1 C:3711 1 1| we: marvel | nunbers, update for Realtek
0.1 —— 0. 15 CRITICAL
=PP3V3_ENET_PHY igz >J‘< ‘9 L37 15
5000 PLACE NEARAE700.37: 1.5 4 4082 82 FERR- 120- OHM 1,
(43mA typ - 1000base-T) o o - . 0402- LF BLACE NEAR-US700. 3615 WV
(19mA typ - Energy Detect) PLACE_NEAR-UB700. 15: 1 I e b NEAREUS700. 26: 5 MM
WF: Marvel | nunbers, update for Realtek 1C3700 (rC37 01 1C3702 =
CRI_TI CAL (}’g-o}UF f— (})8°/ f— (}JQC}UF PP1V05_ENET PHYAVDD
L3705 2 18% 2 18% 2 18% @ION;HEEE \'}wﬁES_%
FERR- 120- OHM 1. 5A 408 iy iy ENET1V05: BXTC3715 1 C37
0402- LF C37141 1R3722 4
p 2. 2UF 0.
2. 2UF 0 9% }
10% % 6. 5 PLACE_NEAR-US700. 10: 1.5 W
> L o, gz %15‘9 BR =PP3V3_ENET_PHY_VDDREG ,
X 1 - - -
PP3V3 ENET PHYAVDD . 2402 PLACE_NEAR=U3700 45 5| My If internal switcher is used, nust place 1x 22uF &
33 RFFER S MM PLAGE_ NERR-U3700. 417 1.5 W = ENET1VOS: | NT ENET1VOS: INT 1y 0. 1uF caps within 5mm of U3700 pins 44 & 45.
7 . PLACE_| U3700. 6: 1.5 MV = C3723 1C372 X ) . X
1C3705 [1C3706 ARG W NOTE: VDDREG rise time nust be >1ns to avoid danmge to switcher.
g ot UF ::z o UF ENET1VO05: | NT ggéw‘
2 45}2{ 2 4%}2{ B PP1V0S ENET PHYAVDD R o) 2% 4 oR
k&_l;\/\é?\'l;'—': & 0402 50017 16WF- LF PLACE_NEAR=U3700. 44: 5 MM
- = If internal switcher is used, nust place inductor within 5mm
= of U3700, and 1x 22uF & 1x 0. 1uF caps wi thin 5mm of inductor.
R3750* IR3751 R3752* If internal switcher is not used, VDDREG and REGOUT can fl oat.
NO STUFF ©|S|  S][&| 3|9 o &8 3% 4 725 4. 7K 4. 725 . . =RTL8211 REGOUT ,
1 16 1 ACE_NEAR=L3720. 2;
R3720'| |'R3725[ ~g- ~g— g~ & g5/ g5’ ;5}29’2 X i cRiTicaL WRE }29'2 ENETIVO5: [ NT| ENET1VO5: | NT
111%\“?& ‘?16"1753 5 § E i g g ENET1VO5: | NT C3721 1 1C3720
- - < > < .1
AN B8s! 0o~ BRD Por ExeBral O1. bBLeLRaL s tcher - N{:ztbgz Sa4b2F 08398@_ 4. 7Lu?-|.7(%%1A ng—l'—I gﬁé""
X5R
= 39 48 2
o D =RTL8211 ENSWREG - NSVIREG RTL8251CA- VB- GR REGOU RTL ?211 RéEGQJT L LYY PLACE_NEAR=L3720.2:5 MM
TQFP N ~W Dﬂ_,: PLEO31B- SM
R3796 A T. E DIDT=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
5%
%,é_LF o oy ENET_TXD<0> -2 Ixoi0) RO0] | 1y x| ENET_RXD_R<0> R3791 o LAAAZ ENET_RXD<0> o e
o r—ENET_TXD<1> -2 X1 RXD[ 1]/ TXDLY[ 16 g 15| ENET_RXD_R<1> R3792 ¢ LAAAZ o e ENET RXD<l> oD =
o ry—ENET_TXD<2> -2 XD 2] RGMI/MI R[]/ Ao L7 2| ENET_RXD R<2> RS7I3 0 s \An2 o o T TP ENET RXD<2> oD =
7 » y—ENET_TXD<3> - 25 [TX0 3] RXD[ 3]/ ANL| 18 g | ENET_RXD R<3> R3/94 ¢ LAAA 2o rowr— o ENET_RXD<3> oD 0
27 13 7
gy ENET_TX_CTRL - TxcTL RXCTL - x| ENET_RXCTL_R R3795 o LAAA, 2ot 15wy ENET_RX_CTRL oD o 7
e ENET_MDC - 30 Imc MO+ 0] | g ENET_MDI _P<0> ey 2
- ,s@m ENET_MDI O PasGEN VEYe! VANAGENENT M- (0] |2 gt ENET_NMDI_N<O> ooy oz 1o
R3724 VD H 1] 4 ENET MDI_P<1> gyoss
0 5 M -[1] 12 gt ENET_MDI _N<1> a2 73
o ENET_RESET_L 1 Ap\A 2 RTL8211 PHYRST L 9 JpHvRrsTE* RESET | VEDI A DEPENDENT > <D
5% NO STUFF M (2] |8 gt ENET_MDI _P<2> Va:n T
MLE |1C3725 M -12] 2 g ENET_MDI_N<2> oy oo
4 —— Q. 1UF RTL8211_RSET - 26 |rseT REFERENCE M
ENET_RESET_L |'S NOT ASSERTED WHEN WOL IS ACTIVE. T, %8%’ - MO 3] 1! g ENET MDI _P<3> s
HENCE, RC (C3725 AND R3725) ARE NOT STUFFED. Gk M- [3] |12 s ENET_MDI_N<3> o v
RTL8211 CLK125 - 32 laxizs
R§743;;9<1 cLocK LEDO/ PHYADD| 3 gy RTL8211 PHYADO
: %% 73 31 RTL8211 CLK25M CKXTAL1 42 |okxTALL LED LEDL/ PHYADL| 35 o o RTL8211 PHYAD1
Mib\év TP_RTL8211 CKXTAL2 -3 loxxTace LED2/ RXDLY|_3? e RTL8211 RXDLY
2
~ O\O~ NO_STUFF
1R3731 C3790 1 R3755'| R3756'| |'R3757
~RIB|S 10PF —— 4. 735 4. 725 40, 7K
1/15w o1 18W 18W 16!
it CE%X 2 Lt L R SR i
= Reserved for EM
per Real Tek request.
RTL8211 25MHz C 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 RMGT rails are, or use separate crystal.
R3746
s > MCP_CLK25M BUFO_ R 1,34 2 RTL8211 CLK25M CKXTALL gy o -
hob SYRNC VASTER=VASTER SYNC DATE-NVASTER
PLACEMENT_NOTE=P| ace cl ose to U1400 Et e n elltmm
Configuration Settings: Appl e 1 nc 051—8561|D
PHYAD = 01 (PHY Address 00001) p : EasEey
AN[1:0] = 11 (Ful| auto-negoti ati on) ) C. 0.0
RXDLY = 0 (RXCLK transitions with data) NOTI CE OF PROPRI ETARY PROPERTY:
TXDLY = 0 (No TXCLK Del ay) THE LNECRVATL ON CONTAI NED HEREIN 1S THE
'Rl ETARY PROPERTY OF APPLI wVPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 37 OF 109
Il NOT TO REPRODUCE OR COPY I T "
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
DO NOT SYNC, EXTERNAL 1. 05V REGULATOR OPTI ON IV ALL RIGHTS RESERVED 31 OF 76
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- CCOPY THI' S PAGE FROM K36 CSA. 39

PLACE_NEAR=T3900, 3:

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

= NEAR=T3901. 4: 2. 54 MM

ENET_CONN_CTAP - N 1.3:2.54 MM
1 C3900 1 C3901 1 C3902 1 C3903
—L 0. 1UF —L 0. 1UF —L 0. 1UF —L0.1UF
-1 10% - 10% — 10% — 10%
2 ¥ 2 ¥ 2 ¥ 2 ¥
ENET_MDI _x<1> pi nswapped for | ayout 402 402 402 402 _—
ETHERNET CONNECTOR
CRI Tl CAL =
T3901 e
7 @y ENET MDI_P<l> 1 12 s ENET_MDI_TRAN P<i1> l‘j ?OQ
,_|_| RJ45- 10/ 100TX- K83
7 ncory—ENET M N> 2 Lo 11 s ENET_MDI_TRAN N<1> F-R TH}ENEF DI
== R3 ) _
3 rl—': 10 ENET CENTER TAP<1> 1,\/%923 75 214 ° 12:3{2
™>—> 1%1/16W ~MF-LF 402 3 ol TrRan P1
TLA- 6T213HH R3902 1o TRAN_P2
4 9 ENET CENTER TAP<3>1 2~ 75 51 6| TrRan N2 C
191/ 1%- LF 402 510 TRAN_NL
7 gy ENET_MDI_P<3> 5 ban] 8 s ENET_MDI_TRAN P<3> 1 o] TR ps
glo TRAN_N3
7 aegyENET_MDI_N<3> 6 7 s ENET_MDI_TRAN N<3>
< RX ————nt)
CRI Tl CAL 9 OfsHEw
T3907 ¢——— 11 | PINS
12 5
s s1Ery—ENET VDI N<2> 1 % 12 s ENET_MDI_TRAN_N<2> 514- 0704
s 1@y ENET_MDI_P<2> 2 11 - ENET_MDI _TRAN_P<2>
R390:I7
3 10 ENET_CENTER TAP<2> LAANZ 5
™ —> 1% 1/ 16W ' MF-LF 402 |
TLA- 6T213HA R3900
4 9 ENET_CENTER TAP<0>1 75
1% 1/ 16W M--LF 402
s s1@ry—ENET_MDI_N<0> 5 8 75 ENET_MDI _TRAN_N<0>
. ENET_MDI_P<0> 6 7 =ENET_MDI _TRAN_P<0>
@ 1B e
| | ENET_BOB_SM TH_CAP
I_' 7|_' r I_' gl_' r Tr ansf or mer s shoul 9 be M NKEM AT BFEES: S
mrrore on opposite
6| 5| 4 9| 2[10[ 1 6| 5 7| 4 2|10 1 H
SHI4EFE #4daig8d Sides of the bbard 1 C3910
—L— 1000PF B
D3900. 1: PLACE_NEAR=T3901. 6: 4 MM T 1%
D3900. 5: PLACE_NEAR=T3902.2: 4 MM 2 cerw
D3901. 1: PLACE_NEAR=T3902.6:4 MM
D3900 01 . —
ROLAVBOS 24P B ROLAVBOES4p 8| | DB90L.5: PLACE NEAR=T3901.2: 4 MM
SLP2510P8 SLP2510P8
ENET_ESD 9 ENET_ESD 9
CRI TI CAL CRI TI CAL =
—
d} Appl e I nc. 051-8561
8 C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PR e G PP Qe 1ne
s I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 39 OF 109
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CRI TI CAL
ODD Power Contr ol o)
TPCP8102
[ 23VIK-SM |
- =PP5V_S3_ODD _ T LIS LD R
518S0519 ﬁ}gﬁ}_ AetSs - A
CRI TI CAL i =
14502 RA395 1 CA595 o—
o AL
L4 305 =PP3V3_SO_ODD _ ; 2 C4596
RAS31 FERR: 1g030(') o o o ODD_PVWR EN LS5V L 1Rﬁ)5(’?<§ Eﬁg"')D PWR_SS 01?|1L2JF
s __SYS LED ANCDE 2 NNAL o ssysLED anoDE R 1 Y Y Y 2 _SYS LED AnoDE UF 1 E| R4A597 —’\%\/ i SENS R ENG QRI TI CAL
5% 1/ 16W 0402 2 1/16W 18\;- 13
o o ole 1o§ R459 I SNS CDD P gy o 16
FERE 185 o 40 . o o o 0012’
L ER3k s er 2 ovs LeD reTURN e | | ,E ‘ ‘ 1’2§/‘g”2 . I SNS_ODD N gy ws 7
T 0402 NOTE: 3.3V nust be SO if 5Vis S3 or S5 to
2 cem st ensure the drive is unpowered in S3/S5.
ssr\/Bnglﬁl
SOT!
1 DD PVWR EN L
« - PP5V_SW QDD
. emm
W ETR-WY BTHEG.
SATA ODD FLgpag -
oo &P av
l]&MPv%}‘S PLACE_NEAR=CA4520: 3WM
s =PP3V3_S0_CDD. 3 (Y Y Y4 s SATA ODD R2D UF_P 11124521 SATA_CDD R2D G P o
R — 0. 01UF |l 10%16v CERM 402
CRI TI CAL —_— :
X 14500 2 (YY1 . SATA ODD R2D UE_N 11124520 SATA ODD R2D C N n
R453930K 54'7:252T_ 05164 ] 0. 01UE !l 10%16v CERM 402
5% i 70 C 2 PLACE_NEAR=14500. 6: MM PLACE_NEAR=UL400. AJ2: 3MM
zb}zévz 1 sl 5 o4 o7 SATA_ODD R2D P
= HII 1 SATA_ODD R2D_N
7 8
w7 o SMC_ODD DETECT 98810 w7 SATA QDD D2R C N @%B%L
I ndi cates di sc presence E 0 O ij - SATA_CDD D2R C P 90- Tivh 1T MA PLACE_NEAR=FL4525. 3: 3MM
00 LPLT
FE] D TS 4 (Y Y Y L3 . SATA ODD D2R UF N 1]12CA526 SATA_ODD D2R N jormy 10 7
L 1 R — 0. 01UF |l 10%16V CERM 402
51650616 1YY Y2 . SATA ODD D2R UFE_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%3)29 PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI 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 1YY Y L2 PP5V_SO HDD R, 1,°% 2 =pP5V_SO_HDD.,
= ) 0603 VN RERR-TY BIFES: i 3 4
VOLTAGE=SV PLACE_NEAR=J4501. 9: 3mm = 2 C4502
0. 1UF L_ISNS HDD P ymy o s
1 iéfw, | 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
FL4502 VT BT, PLACEMENT_NOTE: Pl ace RA4585, R4586, C4585, C4586 on the sane si de.
'%Mpv%;‘s CERM 402 Resi stors shoul d be on inside, with SATA passing straight through.
12 SATA HDD 2R C P 3 (Y Y Y )\4__ . SATA HDD D2R UF P 451612 s SATA_HDD D2R FILT P R4586 . 2 SATA_HDD D2R P gmy 1o
CRI TI CAL _ 0. O1UE | 10%16V CERM 402 27. 4 % 138w
Slgﬁ'gg 4 1o SATA HDD D2R G N2 (Y Y Yt . SATA HDD D2R UF_N CA5151 2 1 SATA_HDD D2R FILT_N R4585 . 2 SATA_HDD D2R N gy ue
k= > 0. 01UF | ["10%16Vv CERM 402 27. 4 1% _ 1/ 16W
115 od2 PLACE_NEAR=J4501. 6: 3MM ~ _ ) ME-LF 402
g P g PHAGE-NEARELAR%4: §: 3MM CA585 1>
oo 13 arer 1T ogg, ooy
T Bis
11 12 - 90 ¥ MA
312 12 b DERLLS
153216 *- .., SATA HDD R2D N 3 (YYY )4 __ . SATA HDD R2D UF_N C45114 2 SATA HDD RPD C N rmyue =
— 0. 01UE | 10%16V CERM 402
51650616 11 2 SATA_HDD _R2D_P 2 (YY1 . SATA HDD R2D UF_P 45101 2 SATA_HDD_R2D G P n
0. 01UF |l 10%16v cERM 402
PLACE_NEAR=J4501. 12: 3MV A .3
PEAGE-NEARES4382: 143 YW

ﬁl% gnnect ors

BrRTRG, NOVEET s |

d} Appl e Inc. | 051- 8561 ID
= C.0.0

NOTI CE OF PROPRI ETARY PROPERTY:
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Port Power

Swi tch

POR IS METAL USB CONNECTOR PARTS

USB PORT A ( FRONT PORT)

PLACE_NEAR=J4600. 1: 3 mm

CRI TI CAL CRI TI CAL
U4690. 7: PLACE NEAR: J4600. 1: L4605
U4690 | U4888: & BEASE-REAR 34898: 113 WM FERR 220- OHM 2. 5A
TPS2064DGN
s _=PP5V_S3 EXTUSB IN Ut PP5V S3 RTUSB A ILIM o 1YY Y L2__PPsv S3 RTUSB A
MSGP M NREGCW BTHEG. & 0603 M NREGCW BTHEG. & i CRI TI CA
USB EXTA OC L 8 . e, =
18 @_ oc1 VOLTAGE=5V VOLTAGE=5V
3 e cur2| 8 PP5V S3 RTUSB B I LI M (0;4061%2 ! J4600
5 . MN_LINE_ W DTH=0. 5 nm . USB
1 ¢} USB EXTB OC L - oc2 M N NEGCW DTH=0. 5 mm é‘ég ) ﬂ%(&‘«t E- RsT TH K84
EN2
NOSTUFF a0z frete 5
CRITICAL | CRITICAL QD TPAD = 2RO
C4690 * 1 C4691 1 C4616 1 C4696 1 9 75 72 USB_EXTA MUXED N 4 Y 3 75 CONN USB EXTA N
J R 2 i C4695 1 C4617 - 1
10UF 0. 1UF 100UF 100UF o]
K R Y v — S~ 20
xR 2 2 * oy | % ot 83V, 2 B3V s 72 USB_EXTA MUXED P LYY Y L2 . cow use EXTA 2 45
- - 603 603 PLAC NEAR=D4! 2 4
PLASE-NEARERAGS8: 3: 2 T b lls | 0
O g0
Can NOSTUFF one of C4616 or C4696, BUT NOT BOTH S22 L j?)
— 8
8 ol
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 3% W
SLP1210N6

USB/ SMC Debug Mux

s _=PP3V42 G3H SMCUSBMUX

CRI Tl CAL

FERR- 220- OHM 2. 5A

Naoag¥

I TTCAL NOSTUF

PLACE_NEAR=J4610.1:3 MM

We can add protection to 5V if we want,

PP5V _S3 RTUSB B F

but | eaving NC for now

Pl ace L4600 and L4605 at connector pin

0603

72 m@ﬁﬂ EXTB N

72 18¢HIy USB EXTB P

SMC_DEBUG YES .
4650 R4650
0. 1UF —— é‘g’K
ool 16w
o 202"
[e
A
37 36 35 MC RX_L 5 [\ SME-DEBUG YES, | 1
o7 56 35 @OE—SMC TX L 4 1w 50 v|2
Pl 3USBL02ZLE
7 10y USB EXTA P 7 |or TOFN
6
72 g USB BXTAN ® CRI TI CAL
| 8oer seL| 10 USB_DEBUGPRT EN L am =
an SEEZ9 Gissse B
]
SMC_DEBUG: NO J_
RA4651 =
0
. .
5% SMC_DEBUG NO
S
Vios" R4652
1 0 2
A
o
e
oS
SYNC W TH K84. UPDATE NEAR NOTES

DO _NOT
UPDATED SMC_DEBUG BOMOPTI ON,

D PLACE
STUFFED C4690

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

CRI TI CAL
J4610
E?‘4Té F- RT-TH K4
4 3 75 CONN USB EXTB N A
— O
4o
1 2 75 CONN USB E P 36
PHAGE-NEAREBIES: 3: 2 MM 4o
4 13 15 |2 7
°C2P 2 8
-t 6 | 4
4&"3”8 514-0705
anl
R A0SO BI&18: 3 PrAGE-NEAREJ4818:5:3 WM
TOFF CRITT L

USB PORT B ( BACK PORT)

%MSTER:( R VL)
ternal USB Connectors

d} Appl e I nc.
®

TG O ez |
051-8561 | D
C. 0.0
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8 7

NOTE: Unused pins have "SMC _Pxx" 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 KI1l g s NC
e RSMRST PVWRGD g BI3 [PI3 oM T P63L_J12 gy s NC
NCx—gu—DLL_[P14 P64l KI3 g SMC_ADAPTER_EN Floo) FUELE
1 O PM RSMRST L - c13 |p1s Pe5|_J1 &=—> NC
s T} | WP_VR _ON &—Cl2 P16 P66 SMC_PROCHOT_3_3_L a6
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 39
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
2 _SMC_BMON_MUX_ SEL e—F13 P26 P76| N3 SMC_BATT_| SENSE am v
NCx—em—E10_|P27 P77 SMC_NB M SC | SENSE 2
72 a7 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 37 19 LPC FRAME L P34 P84l A SMC TX L 34 35 36 a7
2 LRESET L P35 PBS| BS gu —  SMCRX L _~~  a¢ssass
72 25 [T LPC CLK33M SMC - D7_[P36 P86|_C6 gy ((CC) SVB_MGMI_ CLK D
a7 19 7, LPC SERI P37 po0 SMC ONOEE L .
x—gm—D4_|P40 PO1| G g SMC BC_ACK an R
s SMC_P41 ne - A5 Pal P92 SMC BS ALRT_L 36
B SNVB_MGMI_DATA (QQ) @=p B4 P42 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—1ge B2 |p4s Po6l_F4 o PM CLK32K SUSCLK am s
36 SMC _GFX THROTTLE L P46 PO7| Fl gy ((OC) SMVB_0_SO0_DATA aD
9 SMC_SYS KBDLED Pa7
o7 36 25 24 SMC TX L P50
P SMC RX_L Fa |ps1
ssg@—SMVB_0_SO_CLK (OC) quip—E4 P52
U4900
(DEBUG_SW 1) 55 _SMC_PAQ - N3 [PA0 H8S2117 PEO| KL gu  SMC CASE OPEN ~ ~+ms
( DEBUG_SW 2) s SMC_PA1 - NL_|PA1 LGA- HF PE1[ J3 - SMC TCK am o o
2 PM SYSRST_L (O0) g M3 _|PA2 (2 OF 3) PE2| K2 - SMC_TDI am s 5
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 __  amqrssa
. _SNC PAS es) L lpas PFO SMC_G3H_POMNERON L w
s SYS_ONEW RE PAG " = o~ —am
.+ o PM_BATLOW L (00 o 2 |par PRLNG g SMCSYSLED e
PF2|_MB - SMC LI D Vann EERER
NCx—=gp——B8 |PBO PF3[ LS gm—XNC
1 SMC_RUNTI ME_SCI_L PBL PRl 0 g NG
a7 SMC_ODD DETECT B9 _|PB2 PF5[_N4 - SMC_MCP_SAFE_MODE oD o
s SMC PB3 (See below) g Al0 |PB3 PF6|_L4 - NC
( EXCARD_CP) s _SMC PB4 - C10_|pB4 PF7|_Ma -+ NC
NCX—= B10 |PBS
( EXCARD_CC L) s SMC_PB6 - c11 |pes szc-—ch _ | NT
» > SMC_GEX_OVERTEMP_L . AL ey PGZ—W—'-—SE%ESS%.M—@“
as
w2 @ SMC _FAN O_CTL - Gl1_|poo P&3|_K7 e=g(0C) SVMB BSA CLK o
36 SMC FAN 1_CTL PC1 PG4 SMB_A_S3_DATA s
36 SMC FAN 2 _CTL PC2 PG5 SMB_A S3_CLK s
36 SMC_FAN 3_CTL H13 |pc3 PGB|_MZ SMB_B_SO_DATA a8
22 SMC_FAN O_TACH pca PG7|_L6 * -((I:) SMB_B _SO_CLK o
w SMC_FAN 1_TACH 2 |pcs PHO SMC_PROCHOT s
w SMC_FAN_2_TACH M1 |pos = SMC_THRMIRI P
5 0D SMC _FAN 3_TACH - 113 |pc7 E:;—‘—@“
12— NC
s D SM5_X_AXI S - M0 _|PDO PH3|_A4 - SMC_PH3 36
5 D> SM5_Y_AXI S - N9 [PD1 PH4|_B3 @&=—x NC
a5 Z ( PD2 PHSL G4 g s NC
5 SMC_ANALOG | D Pos
36 SMC_NB_CORE | SENSE PD4
36 SMC_NB_DDR | SENSE PD5
s SMC_ADC14 DS
eom—SMS ADCLS 0080 0 17 lPD7
SMC_PB3:
SMC | G THROTTLE_L for MG systens.
O herwi se, TP/ NC okay.

6 7 _PP3V3_S5_AVREF

SMC

0 =PP3V3_S5_SMC

490
22

:

S TIN

1
2

B

BYPASS=U4900. ML2: L9: 5 nm

s _SMC_XTAL

BYPASS=U4900. E1: D2: 5 mnm

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.

SMC_VCL
ozl
N o —
gl &= o 2 0- 474k
CERM xgg& 2 L
AVCC vCC VCL AVREF
L R4 910 %1 11R4K9 01
R8P s s 2k
LGA- HF 1 16
(s oF 3) ab5, ([ ],%62
MOL|_ Dl g SMC_MD1 3
OMT o[t gu | SMC KBC NDE N
XTAL
EXTAL NV [ ES g SMC_NM am s
ETRST|_H3 qu SMC TRST L am >
e Lo . . NO STUFF
R4902 R4998 R4903
/T VSSN 10K 10K 0,
{4944 xwi900 Jew  Sibew S fher
i M L4062 L4962 L4062
2 % 1
GND_SMC_AVSS .; 56 39 40
accordi ngly.
SYNC_VASTER=T127 M.B SYNC_DATE=02/ 167 2010
e
d} Appl e I nc. 051-8561
<} C. 0.0
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SMC Reset "Button",

6 35 s =PP3V3_S5_SMC

Supervi sor & AVREF Supply

« =PPVI N _S5_SMCVREF

Deskt ops: 5V
Mobi | es: 3. 42V
C5020 1 - o 'R5000
0. 47L§F £ G VIN i
o1 U5010 %?E}é’
CERM 3R VREF- 3. 3V- VDET- 3. 0V ,402
s m—SMC_TPAD RST L 6VRL* (1 Peo503048  RESET* 5 SMC RESET_L oD s s
w90 25 rp—SMC_ONCEF_ L Igwrer (1Y) PP3V3 S5 AVREE SMC
SMC_MANUAL_RST L 4 IpELAY REFOUT| 8 Rz '1 mm
oM T ao THRY AGE=3. 3V
'R5001 1
) SO0RL “ [ cs50251| |1c5026
0w T TouF - L 6" 01TF
10 5 629% T - 149
2603 Y % gz 2 g\,,
S| LK_PART=SMC_RST 6
PLACEMENT_NOTE=P| ace R5001 on BOTTOM si de GND_SMC_AVSS 23 35 39 40

MR1* and MR2*

nmust both be | ow to cause manual

-1 mm

reset. VA TAGESOV

Used on nobiles to support SMC reset via keyboard.

NOTE: Internal pull-ups are to VIN, not V+.
Debug Power "Buttons"
SMC_ONOFF_L as 36 43
oM T oM T D
R5014'| |'R5015
5 £ o
'ebgvz 25’%'&
S| LK_PART=PWR_BTN S| LK_PART=PWR_BTN
PLACEMENT_NOTEs:
= Place R5014 on TOP side

Pl ace R5015 on BOTTOM si de

SMC Crystal Circuit
R5010 G010
w SMC XTAL 1,2, 2 SMC XTAL R L
RN CRI TI CAL l
okt 010 &4
20, 0OMZ &=
5X3. 2-SM %011
2 15pF
s _SMC_EXTAL 1 il 2

System (Sl eep) LE

s =PP5V_S3_SYSLED

D Crcuit

R5031* 1R5030 Target Current: 7.5 mA
1. 74K 66. 5
1% 1%
1/16W 1/16W
M- LF -
402, 2402
SYS LED I LIM
SYS LED L_VDIV
R5032*
5. 49K 6 5 4
oW B el | Q030
4022 Ly DVB54 D0V
SOT- 563
SYS LED L {Di _g
— @
Q

=
N
w

s D SMC _SYS LED

I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 50 OF 109
Il NOT TO REPRODUCE OR COPY I T
R5030, R5031, R5032 CHANGED FOR DI MVER LED "IV AL s pEsgen o INWOE SR PRI SE OF 76

SYS_LED ANODE oD 5

SMC FSB to 3.3V Level Shifting
w5 _=PP3V3_S0_SMC
'R5061 'R5060
100K 10K
5% 5%
i %}E}é’
5402 ,402
TO smMC
. P 3
CPU_PROCHOT_BUF .
o 1 Q6060
||— DVB53DOWV
SOT- 563
TO U R5062 3 2l |F °
69 14 10, CPU PROCHOT L 133K, opy PrROCHOT L R 5@ B060 !
R e aANY DVB53DOWV
178w SOT- 563
05" 4 S
5D 059 !
;‘ %r\s/gar\usFEAPE
i 1
& L
S © g2 -
SMC_PROCHOT am =
o 14 10 PM THRMIRI P_L
3| 059
;‘ %r\s/gar\usFEAPE
._‘
&
1S © G5
SMC_THRMIRI P am s
SMC Pul | - ups
s sss =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 SNC PB4 5058 10K 1 2 5% 17 T6W M- LF 402
0 _SMC_MCP_VSENSE — SMC ADC14 s s _SMC_PB6 5005 10K 1 5 5% 17 I6W V- LF 402
WARE-BASE=TRUE = jesng 5% 17 I6W NF- LF 402
0 SMC_CPU FSB_| SENSE — SMC_ADC15 oo R5070
C_NCF _ 1o 56 25 _SMC_ONCEF_L 10K 1 2
» SMCMOP OCRE | SENSE — SMC NB CORE | SENSE . o I R5071 300K, 2 W VT 207
o SNC MCP DDR I SENSE  — SMC NB DDR ISENSE iy s 575530 _SMC_TX_L R5073 10K 1 , 5% 17 T6W MF-LF 402
—EASES - s 55 35 _SMC_RX_L R5074 100K 2 D% 1/ I6W M- LF 402
5% 17 T6W M- LF 402
PP SMZ_GPU 1V | SENSE — SMC ANALOG | D oo v s SMCTMB qgg;g 10K 1 2
TP_SMC_GPU_| SENSE — SMC GPU | SENSE a5 4 35 _SMC_TDO 10K 1 5> 5% ~TF 402
TP SMC_GPU_VSENSE _ SMC GPU VSENSE = oo _SMC TDI 5079 10K 1 2 % ISWMTLE 202
VAKE_BASE=TRUE = oD =2 4 25 _SMC_TCK 2822 10K 1 > Zvn T7 T6W VF- LF 402
. SMC Bl L BUTTON L 10K 1 2 % I716W M~ LF 402
s m—SMC_GFX_THROTTLE L = SNC LG THROTTLE L o o TaMEBC AGOK R5087 470K 1 5% T TEW W TF 402
_ o SMS | NT L _‘5 03 10K 1 2 5% 171I6W MF-LF 402
* b =—=SMC SME | NT = - _SMC_GFX_OVERTENP_L R5004 10K 1 5 5% T IEWW=TFa02
o a5 100K 5% 17 T6W M- LF 402
1 ry—MCP_WAKE REQ L :—W@SW G3H_PONERON L 3 36 s s -SMC_G3H _PONERON_L 2098 2 T W T 307
R5096 s s _=PP3V3_S0_SMC
- o SMC MCP_SAFE MODE 1,04 2 MCP_SPKR o
15 s _SMC_PAS5 R5089 10K 1 2
Né-l%\lév 5% 17 T6W M- LF 402
40

Unused Pi ns
s [TH> SMC FAN 1 CTL — TP _SMC FAN 1 CTL
— NAKE_B =
TP_SMC FAN 1 TACH
VAKE_BASE=TRUE

— SMC FAN I TACH oD

s T SMC FAN 2_CTL = NCSMCzFANZCTL _

NG SVC EAN 2 TACH — SMC FAN 2_TACH o

 m—SMC_FAN 3 CTL — NC SMC FAN 3 _CTL
SMC FAN 3 _TACH

NC SMC FAN 3 _TACH —
VAKE_BASESTRUE ~ NO_TESI=TRUE —

o =
SMC _RSTGATE L

- D = B SNC RSTGATE L
s P1 —

- - SC P10 = JE LA

s [T SMC_P20 = TP SIVC= P20

s [T SMC P41 = TP SIVC= P41

s [T SMC_PB3 = TP75W= lF’B3

s [T SMC_PH3 = TP75M3 lF’H3

SMC Pul | - downs
55 _SMC BS ALRT_L R5076 100K 1 2
o 35 10 _SMC_ADAPTER EN o085 10K 1 2 5% 17 I6WM-TF 202
s _SMC_CASE_OPEN 5086 10K 1 2 D% 1T IGWWE-LF 2302
w5107 _PMSLP S4_ L 5090 100K 1 o 5% ITIBWM-LF 202

5% 17 T6W M- LF 402

SYNC MASTER=( T2/ M.B

TTILE

SYNC DATE=(10/27/2009

SMC Support

TG NOVEER g |
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L PC+SPI

Connect or

CRI Tl CAL
LPCPLUS_CON
J5100
55909- 0374
« =PP3V3_S5_LPCPLUS AN
o+ =PP5V_S0_LPCPLUS ~
ool ge | LPC CLK33M LPCPLUS s »
72 3 10y LPC_AD<0> =0 0" _que | LPC AD<2> G 0
7 3 10y LPC_AD<1> -— Lo ot e—a_| LPC AD<3> D v o 2
s SPL_ALT_MOSI > ool o1 sPIROV USE M B o 7 e
729 SPIL_ALT_M SO 100’2 g | SPI_AT CK o
72 3 10 rmy—LPC_FRANE L - ool g | SPIL_ALT CS L w72
% 19 qm—PM CLKRUN L 50 0 @up | LPC SERIRQ aD s
w3 7 qom—SMC_TMB e 100l g | LPC PVRDWN L am e s
2 > LPCPLUS_RESET L - 250l o | SMCTD oo s
% % (gn—SMC_TDO -2 00l2 . | SMCTCK oD =
s > SMC_TRST_L - 2002 o | SMCRESET L o = 50 o
s qon—SMC_MDL - 00l o | SMCNM oD =
%0 55 5 [ SMC_TX_L - 200012 o | SMCRXL [ 54 5 s
29l § of30 - LPCPLUS GPI O oD 7
33 M\ 34
N4
51650573

SPI Bus Series Term nati on

SPI _ALT_M SO 3

SPI _ALT_MOSI 4

SPL_ALT CLK . »
SPIL_ALT.CS L .
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
R5128'| R5127'| R5126'| R5125*
0 47 27 47
5% 5% 5% 5%
WBE s s
R5110 402, 402, 402, 402, R5120
oo SPI_CSO R L 1,352 ..sPl_cso L LAAN2Z_SPL_MB CS L yrmy . 1
5% 5%
10) 10)
R5111 Mg R5121 Mg
1o SPI_CLK R 1 2 2 SPL_CLK ) 2 SPl_MB CLK o
= % & =
R5112  MELF R5122 M L¥
o mmy_SPL_MOSI R 1 15, 2 2 SPL_NMOSI A X7, SPI_M.B_MXSI| g
5% 5%
178w 1718w
Wb R5123 b
107 o SPL_M SO 1,\&»2 SPL_M.B_M SO (rm -
%
e
. =PP3V3_S0_DEBUGROM
EFl_DEBUG| | EFI_DEBUG
= - EFl _DEB
R5101'| |['R5103 C5101 »
0 %, 0. 1UF —— 4 EFl _DEBUG
S 3 dlpy BT o
202,( |,402 G U5101
DEBUGROM E2 3 ley MPAMDL-Ropal 5 =1 2G DEBUGROM SDA g o0
DEBUGROM E1 2 g1
6 =
NO STUFE NO STUFF B VDCR| TI CAL scy 1 2C _DEBUGROM SCL am s
R5102* 'R5104 g E0/ NooL Ly ne
9 0o VSS
13W 16 4
Mib}z{ Q%QLW

Wite: OxAC OxAE
Read: OxAD/ OxAF

-||—

SYNC MASTER=( T2/ M.B SYNC DATE=(12/15/ 2009
T ILE

LPC+SPI Debug Connect or

TG NOVEER e |
d} Appl e I nc. | 051-8561 |D
o C. 0.0
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7

6

5

4

3

2

1

MCP89 SMBus

 =PP3V3_S0_SMBUS MCP_0

MCP89

u1400
( MASTER)

721013 SMBUS MCP_ 0 CLK
“MAKE_BASE=TRUE

[} Oll

Connecti ons

SMC "0

' SMBus Connecti ons

» =PP3V3_S0_SMBUS SMC 0_SO

1R5201 SO- DI VMM " A"
K J2900
Mgls}@’ (Wite: OxAO Read: OxAl)

=12C SODI MVA_SCL 2

=12C SCDI MVA_SDA 26

121015 SMBUS _NMCP_O DATA
“MAKE_BASE=TRUE

Debug Devi ces

(Not stuffed in production)

Vr ef DACs

DAC5574: U3300
(Wite: 0x98 Read: 0x99)

20 =1 2C VREFDACS_SCL.  —

SMC
4900
( MASTER)

s SMB_0_SO0_CLK

H R5250"
1

s SMB_0_S0_DATA

—za_SVBUS SMC 0_SO_SCL

SMC "Battery A"

« =PP3V42_ G3H SMBUS_SMC BSA

(WRI TE: 0X98 READ: 0X99)

—2 SMBUS SMC O SO SDA
="TAKE_BASE=TRUE

SO DI WM " B"
J3100
(Wite: OxA2 Read: O0xA3)

e — =12C SODIMVB SCL.
=1 2C SODI M\VB_SDA .,

&

=12C MCPTHVMBNS_SCL .,
=12C MCPTHVBNS_SDA ..

SMBus Connecti ons

SMC " A"

SMBus Connecti ons

NOTE: SMC RMT bus renmmi ns powered and nmay be active in S3 state

M ke

CD3275: 880
(Wite: Ox72 Read: 0x73)

=12C M KEY_SCL 53

=12C M KEY_SDA 53

20 =1 2C_ VREFDACS_SDA —

Mar gi n Contr ol
PCA9557: U3310
(Wite: 0x30 Read: 0x31)

2 =1 2C PCA9557D SCL  —

. =PP3V. A
SMC R5270' |'R5271 Tr ac k(pad
1K 1K
4900 a5 “Fow ‘ J580
( MASTER) abg/z Z%EL (Wite: 0x90 Read: 0x91)
s SMB_A S3_CLK — 747 SNBUS SNC A S3 SCL =1 2C TPAD_SCL 4
= SMB_A_S3_DATA =1 2C TPAD SDA »

_747SNBUS SNCAS3 SDA
— NMAKE_BASE=TRUE

20 =1 2C_PCA9557D SDA —

EFlI Debug Seri al
M24MD1: U5101

(Wite: OxAC OXAE
Read: OxAD/ OxAF)

+» =1 2C_DEBUGROM SCL

1 1
SMC R5280') ['R5281| Battery Charger
U4900 'M:lé% 1%1 oW ) | SL6259 - U7000
( MASTER) 15}29/2 2%2 (Wite: 0x12 Read: 0x13)
s SMB_BSA CLK — 747 SMBUS_SMC_BSA SCL — =SMBUS CHGR SCL 55
=" AKE_BASE=TRUE =
s SMB_BSA DATA — 22 SNBUS SVCBSA SDA — _=SMBUS_CHGR SDA .
—"~"AKE_BASE= =
J | L
J6950
Batt er Yy (See Tabl e)
Battery Manager - (Wite: Ox16 Read: 0x17) __ —sMBUS
Battery LED Driver - (Wite: 0x36 Read: 0x37) = BALL St *
Battery Tenp - (Wite: O0x90 Read: 0x91) — =SMBUS BATT SDA 4
L

SMC " Managenent "

SMC

U4900
( MASTER)

SMBus Connecti ons
The bus formerly known as “"Battery B"
. =PP3V3_S3_SMBUS SMC_NMGMT
R5290| |'R5291 Debug ADC
4. 7g'§ AN LT2309:g U6000
Mibg’ Mg;ﬂ@’ (Wite: 0x10 Read: O0x11)

s SMB_MGMI_CLK

—a SNBUS SNC MGMT_SCL

s SMB_MGMI_DATA

—a SNBUS SNC MGMT_SDA
— NMAKE_BASE=TRUE

— =12C SMC ADCS SDA
L

=12C SMC ADCS SCL 4

SMC " B"

SMBus Connecti ons

- =PP3V3_S0_SMBUS SMC B SO

+ =1 2C_DEBUGROM SDA — SMC R5§60K1 15572K61 Prod Te
N U4900 1 13% 2% s EMC1413: U551
( MASTER) W R 1 (Wite: 0x98 Read: 0x99)
- . SMB B SO_CLK —24 SNBUS SVC_B S0 SaL — =1 2C CPUTHVBNS SCL .,
MCP89 SMBus " 1" Connecti ons +SUB B SO DATA  —. RS aCs o son = =126 CPUTHSNS S0
— WAKE_BASE= =
I| L
» =PP3V3_SO_SMBUS MCP_1
NO STUFF NO STUFF
MCP89 R52 3(‘)91 12RSOZK31
U1400 5% o
(Wite: OXEO Read: OxE1) LYY %.L}é’
402, 2402
210 SMBUS MCP 1 CLK
TVAKE_BASE=TRUE
210 SMBUS NCP 1 DATA
TVAKE_BASE=TRUE
J
| R5235' |'R5236
MCP89 SMBus 1 is slave port to 18% %6
access internal thermal sensors P i/é-u‘év
402, 2402
Anot her sl ave port is avail able
at 0x10/0x11l, probably not used.
SYNC _VAGTER-NAGTER SYNC DATE-NASTEH
e
K87 SMBus Connect | ons
d} Appl e I nc.
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT|I ON CONTAI NED HEREIN | S THE
P 'Rl ETARY Pl ERTY_OF APPLE COVPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 52 OF 109
Il NOT TO REPRODUCE OR COPY I T
VAL mans resgnes IV WAEREETITT 38 OF 76




8 7

6

CPU Vol tage Sense / Filter

., _PPVCORE_SO_CPU )(u55§09 315%)9
1 2 CPUVSENSE IN 403K SMC _CPU VSENSE  romy s
PLACE_NEAR=U1000. AA13: 19. 05 nm 1/11“/gw
VE-LF 1 C5309
402 —— 0. 22UF
—— 20%
2 6.3V
X5R
402
GND_SMC_AVSS ;35 36 30 40

Pl ace RC close to SMC

MCP Vol tage Sense / Filter

s - _PPVCORE SO_MCP XW55§59 %5?359
1452 MOPVSENSE IN A 53K SMC MCP_VSENSE gy s
PLACE_NEAR=U1400. AB22: 5 nm 1/11“/gw
VE-LF 1 C5359
02 _L_ 0. 220F
- 20%
2 6.3V
X5R

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

PBUS Vol t age Sense Enable & Filter

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

di vi der when hi gh. _,__

6315
NTUD3169CZ
SOT- 963
N- CHANNEL

6 PBUSVSENS_EN L

3 PBUS G3H VSENSE

R5385"*
27. 4K
s g S
o7 PPBUS_GBH _ W
PPE H . Wabh,[ RTHEVENIN = 4573 Chrs
P- CHANNEL SMC_PBUS_VSENSE oo 5
R5315* 1
160K R5386'] |1 5385
1/ 16W 5.49K4& | 5T 220F
MF-LF %S —— 30%
402, 116w [\
MF-LE 2 $5R
PBUSVSENS EN L_DI V 402, 205
GND_SNMC_AVSS ., 26 2 1 40

Pl ace RC close to SMC

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

" Vol tage Sensin

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

MCP MEM VDD Curr ent

=PP3V3_S0_MCPDDRI SNS

Sense / Filter

» _=PP3V3_S0_CPUVTTI SNS

V+

us420
I NA214

I N- SC70 ouUT

"N 100v/ v) B

1

MCP VCore Current

59 MCPCORESO
420
f— .o/luF
: o
6 MCPCORE | QU 1

GN\ND

Sense / Filter

s _=PPBUS_S5_CPUREGS_| SNS_R
criTica ¥ i At CE‘!}:?
R5492 13 v SRk
0. 0T Us402 2 &85 R5418
O3 I'NA213 4.53
os1M 5el LSNS CPUVIT N sl 'sc7o - aur fo CPWIT 1 ouT 1% 3% SMC_CPU_FSB | SENSE g o
5Y3
§ ~L1SNS CPWIT P 4fin (s0v/v) R MZ&W 1 c542%(é
s _=PPBUS_S5_CPUREGS_| SNS e PLACEMENT NOTEs: :E gmé%
o Pl ace cl ose to SMC i85
(For R and © |_GND SMC AVSS 44 25 16 20 40
Battery (BMON) Current Sense, MJUX & Filter

« =PP3V42_ G3H BMON | SNS

o~

Sense Filter

R5416
| VON 1R Ao SMC_MCP_CORE | SENSE rm, o
LR 2
p— /1
3+

GND_SMC_AVSS ., 55 36 50 40
PLACEMENT_NOTEs:

i Gai n: 100x %ﬁ/ggv Pl ace close to SMC
Scal e: 10A / V 402 (For R and Q)
Max Vout: 2.48V  NOTE: Do not stuff R5415 and

., =PP3V3_SO_MCPCOREI SNS
C54001
0. 1%.18%::
M 2 U5400
OPA330
-+ [ MCPDDRFET_KELVI N 10\ 5705 . "
4 MCPDDR SENSE AMP (Sense R "output")
2 o MCPDDRFET_SENSE SLiN s s > MCPCORESO_VO 5
2
MCPCORESO ISP R4
1 s - MPCOORESQ_| SP R4
R541(8 (Sense R "input")
1180 R54112 )
WL = 0 Sense R is R7525, 1nmthm
2 M:léva Max Vdiff = 24.8mV
MCPDDR_SENSE_E b5,
NO STUFF
1C5434
401 ot UF
2 154MFV- YAE —IE %}{
A\ 1 MCPDDR SENSE B | -
3 437
MCPDDR SENSE ¢ 1% SMC_MCP_DDR | SENSE w
&t
R5412* Wb® |1 5435
118 — s 22UF
o PLACEMENT_NOTEs:  —T> %Jég,
b5, Pl ace ol ose to SMC | 48
(For R and ©) L GND SMC AVSS 24 s 50 50 10

CPU VCore Load Side Current

58 [T I MVP6_1 MON 1

R7593 at the sane tine!

PLACENMENT_

R5471
6. 19K SMC_CPU_I SENSE gy s
1%
1
¥ Re480Y |2 5470
17.aK 4 115250
NOTEs : M:lév@ T gﬂg%
ab2, 35

Pl ace cl ose to SMC
R s and O

( For

DC-I N (AMON) Current

GND_SMC_AVSS ; 35 36 39 40

Sense Filter

Sense / Filter

R5481
BMON. ENG  BVON: ENG - o CHER AVON 1% 3% | SMC DOIN I SENSE g s
— i 1 7 ) 1 L%
PLACEMENT_NOTE=Pl| ace near sense resistor o _ | CE/:L‘HE8 %.4152 R BMON: ENG %,%%‘,é" 1 C542%Z
—— Yo o — _|
Char ger/ Load si de U5403 2 ggg\,, céﬁ.‘gz Us5413 PLACEMENT_NOTEs: T, gooé%
CKPLUS_WAI VE=Pdi f Pr _badTer 'NA213 0 NE7SB3157P6 ? Flace ol ose To Swvc | 483
1
7 55 [T CHGR CSO R P 5 |N-B SC7(I)ENGQJT 6 BMON | NA QUT BL SEL SMC BMON MUX_ SEL am s ) (For R and Q GND_SNC_AVSS 15 26 2 0 10
o CHGR CSO R N 4w e ReAlL , I SL6259 Gain: 36x
74 55 5 H
CKPLUS_WAI VE=Ndi f Pr_badTer (50V/V) v veq I NA213 Gai n: 50x
Battery side G\D 8155439%
3 4 IVON MUX OUT .
NOTE: Monitoring current from b =4 A = = 1Ww@“
battery to PBUS (battery discharge) VER 1 BMON: ENG M:_lﬁ,\gv 1 C5490
across R7008 BMON: PROD 1R5423 0% " 5 0550F
= R5431 100K~ PLACEMENT_NOTES: ~ 30y
CHGR BMON 27951 Lpp | o2
s D Z%QL Pl ace cl ose to SMC AD SMC AVSS
Fr om char ger For endineering. stuff BMON ENG Wby (For Rand O e A2 3 38 s w0 40 SYNC VAGTER=T27 ML.E SYNC DATE=02/ 02/ 201
For rgducti ongvstuff BVON PROD 402 NOTE: R5401/ C5490 changed due to | ow =2 -
p , — PLACENVENT NOTE=Pl ace R5431 next to U5413 source/sink current of |SL6259. Current Sensin
1 —NOTE= e |
d} Appl e I nc. 051- 8561 | D
8 C. 0.0
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CPU PROXI M TY/ HDD FLEX AREA/ FI NSTACK THERMAL SENSOR

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

s _=PP3V3 SO CPUTHVENS R545715
1 2 PP3V3 SO_CPUTHMBNS R o
\ M N _LINE W DTH-0. 25 m
yiew VTSRO0 2
Mk APN 35382571 1 5515 R5516'| |'R5517

10K 10K

= —— 0 1uF e =
75 CPUTHVENS D1 P é'{%? }E;.’ 2 v, Wiy ey

PLACEMENT_NOTE=PLACE CLOSE TO J4501 IN A CONVENI ENT LOCATION DEN 402 4025 2402

5 C5521 1 2| pp1 THERM / ADDR|_” CPUTHVENS THERM L
1 0. 0022uF —— CRI Tl CAI
DETECT HDD TEMPERATURE 5@4255,\5,’»&,_' BT 3| ona b erre |, 8 CPUTHVENS ALERT L
Sor73z-3 oy /74 DP2/ DN3 svoaTal 9 =1 2C CPUTHVENS SDA Va:n )
= 3
HI DL N
2o CPUTHVBNS S| e/ pP3 svok | 10 | =i2c cputHvens sa D =
G\D  THRM_PAD
6 11
75 CPUTHVENS D2 P
2 L
501 N C5520 * = PLACEMENT NOTE: PLACE US515 NEAR CPU
DETECT FI N- STACK TEMPERATURE 3@4%,\»0('_' 0.0022uF ——
Sor73z-3 S0,

402

75 CPUTHVBNS D2 N

MCP DI E/ CPU

DI E/f MCP PROXI M TY THERMAL SENSOR

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

MPTROE SENSR  APN 35352795
47

s _=PP3V3 SO MCPTHMVBNS 1 2 PP3V3_SO THVENS R
M N LINE WDTHPO. 25 rm
5% M N_NEGCW DTHEO. 28 mm
1/ 16W VOLTAGE=3. 3V
NE;);F {P_T_DI COE_SENSOR
8 1 C5535
75 19qEry—MOP_THVDI CDE P v I
MCP_T_DI ODE_SENSOR —— 20%
C5522 1 U5 53 5 2 %EM
DETECT MCP DI E TEMPERATURE 100PF —— 1 |oxpr TMP442A
sV, 2 |y SOT23-8
oz —| MOP_T_DI ODE_SENSCR SCL| 7 =1 2C MCPTHVENS SCL @
75 19¢gry—MCP THVDI CDE N 3 |pxp2 spal & =1 2C_MCPTHVENS SDA a =
4 |pxne
G
5 PLACEMENT NOTE: PLACE U5535 NEAR MCP
75 10(gry—CPU_THERMD P L

DETECT CPU DI E TEMPERATURE

MCP_T_DI ODE_SENSOR
C5540 1t
100PF ——
iy —
50V 2
402

CPU THERMD N

= [ ER

SYRC_DATE=NVASTER

PR T

Ther nal

Sensor s

d} Appl e I nc.
®

TG O ez |
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. =PP5V_S0_FAN RT

. =PP3V3 _SO_FAN RT
CRI Tl CAL
|| | 7e178 %804
R5660 VDS
1/12% NCPO
R5665 "ask, 1[5 sv oc
* o SMC_FAN_0_TACH L AK,  EAN RT_TACH 2[5 | TAcH
S 35| MOTOR CONTRAL
. 45| ap
R5661*
100K 660 No—20O
W &b
el SSMBKL5FV + 51850521
402, SCD- VESM HF
- L , EAN_RT.

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

Fan Connect or

BTG OVET |

(3, pietne. ool Eoor[D
®
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USB | NTERFACES TO M.B
SPI HOST TO 722
TRACKPAD PI CK BUTTONS
KEYBOARD SCANNER

PSOC USB CONTROLLER

|
|
|
|
|
|
|
v as s _=PP3V: TPAD R5704 _ YPASS=U5701. 49: 50: 11 nm
| - =BP3VS 53 3P ove s psoc | Bveassuston BYBESERTOL < SOE
| 5% R X
| %ng” VOLTAGESS. 3V 1C5704 |1 C5705 (1 C5706
40 —L_100PF 0. 1UF 4. 7UF
| -1 5% -1 10% 20%
2 50V 2 16V 2 6.3V
| %?M X7R- CERM T )6(351
|
! il
| = W5_KBD23 ;s
| w7 _PLCKB L WS_KBD22 ;4
| . BUTTON DI SABLE WS KBD21 .,
| w7 _Z2_HOST | NTN W5_KBD20 ;.5
| » WS LEFT _SHI FT_KEY W5 KBD19 .,
| » W5_LEFT_OPTI ON_KEY e W5 KBD18 .5
| ol ol<|eolal el ool ~leolw|<|e
(1] ToR Tol IToR Yol BToR INVCR NS IS B O IS B B

! mr\\—cmmr\waovmoov
! Nlmlololololg>o|o|o|o|N|N|
| s WB_CONTROL _KEY 1p2_300400400 aoacooa p2_2/42 W KBDI7 7 a3
| w7 _Z2_KEY_ACT L Ap2"1 CRI Tl CAL P2_0[4L W5 KBDI6N .
| NCx—] P4_7 oM T P4_6|4° KBD1 o
| TP P4 5 4p4" 5 Us701 P4 4|22 WS KBD14 ..

w7 _Z2_DEBUG3 9P4_3 CY8C24794 P4_2{38 W5 KBDI3 ..
! w7 Z2_RESET dps 1 WLF P4 0[37_WS KBDI2 ..,
! w7 _PSOC_M SO 1p3~ 7 (SYM VER2) pP3 6[36 W5 KBD11 ..,
! 1w, _PSOC F_CS L 4p3° 5 P3 435 WS KBD10 .
| w -+ _PSOC_MOSI 9p3_3 33752983 p3 2[34 W5 KBD9 s
| 17 _PSOC_SCLK 19p3” 1 P3 0[33 WS _KBDS 7 a3
| w7 _Z2_M SO 1 p5 7 P5 6/32 KBD7 7 a3
| w7 22 _CS L 12p5 5 P5 4|31 WS _KBD1 7 a3
| w7 Z2_MOSI 13p5_3 P5_2{30 W5 KBD2 7
| w7 Z2_SCLK 4p5_1 '\|"n|m|‘_'|(n 8 '\|O|O|N|v|©| P5_0}22 KB 7 a3
| THRML
| FrrelaaShkiaraas  PADE
| EEBNEEEHEHNEENEEBEE 1
| TP_PSOC SCL W5_KBD4 s
| TP_PSOC SDA W5_KBD5 7 a
| TP_PSOC P1_3 = W5_KBD6 s
| TP_I SSP_SCLK P1_1 TP_| SSP_SDATA_P1_0
| | SSP SCLK/ 1 2C SCL | SSP SDATA/ | 2C SDA
| R527401 Z2 OKIN ;.
| 21 _USB TPAD P 1 2 - USB TPAD R P TP P7 7
! 18w . (PP3V3_S3_PSCC)
| Vios™ -
| R5702 1C5702 |1 C5703 [+ C5701
| 4 —— I00PF ~ ——0.1UF 4. 7UF
| 1 _USB TPAD N 17An 2 USB TPAD R N . %HYM S 1% . . zeéav

18w 402 202 603

: Mos
| BYPASS=U5701. 22:19: 5 e
| = BGPASSSBT 1. 28 PRs8-(BY01. 22: 19: 11 mm
|

TPAD Buttons Di sabl e

s BUTTON DI SABLE

701 |2
sswsmgs%%%g =
=

2[c¥ sty WEN THE LID IS

wso s - SMC LID |

PLACE THESE COMPONENTS CLOSE TO J5800
6 TH S ASSUMES THERE' S A PP3V42_G3H PULL UP ON MLB

THE TPAD BUTTONS W LL BE DI SABLE

CLCSED

LID OPEN => SMC_LID LC ~ 3. 42V
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,

Left
Keys

SMC Manual

shift, option & control
ANDed wi t h PSOC power

a3 8

=PP3V42_G3H TPAD

LED: K6_K69
R5714

470 ,

. W5 KBDI5 C 1
1%
1/16W
M- LF
402
R5715
» W6 KBDI6N 1 49K,

1%
1/16W

402

R5710

1K

2

a4 43 8

=PP3V3_S3_TPAD 32

I

29

&

o =PP3V42_G3H_TPAD

Keyboard Connect or

KBD_ONOFF_L

209%
Iov ,

CERM

402
PLACEMENT_NOTE=NEAR J5713

Reset & | sol ati on

a7 B

keys conbi ned with power

button cause SMC RESET# assertion.

to isolate when PSOC i s not powered.

w120 =PP3V3_S3 TPAD CRI TI CAL « 1 C5750
S 0. 1UF
- 19
U5750 2 Yo oo
SLGAAAPOO6
LEFT_SHI FT_KBD 2l TOFN
I A2 our Al 4 WS LEFT SHIFT_KEY .,
7|l N A3 B2
TP
o+ WS LEFT_OPTI ON_KBD shne 1) arpe | WS LEFT OPTION KEY .
an  BRY
n [<2]
4 Pul | -up in US010.
SMC_TPAD RST L gy =
CRI Tl CAL « 1 C5755
) T S
Us755 2 ey SSMBNLSIERRE |1
SLGAAAPOO6 —
2lin TDFN *
TPy 5[G” siz
I A2 our Al 4 SMC_TPAD_RST
27 W5_CONTROL_KBD 7lin as B2 N
Lr\ our Bl 8 W5 _CONTROL_KEY A,
cuner | J
an  BRY
n [<2]

LEFT_SHI FT_KBD

a3 7

LEFT_OPTI ON_KBD

a3 7

7 _WS_KBD1 28
a7 _W5_KBD2 27
a7 _W5_KBD3 26
7 WS _KBDA 25
a7 _W5_KBD5 24
a7 _W5_KBD6 23
7 _WB_KBD7 22
a7 W5_KBD8 21|
a7 _W5_KBDO 20
a7 _W5_KBD10 19
7 WS _KBD11 18
7 WS _KBD12 17]
=7 W5 _KBD13 19
a7 _W5_KBD14 15

+ W5_KBD15_CAP 14

- W5_KBD16__NUM 13
a7 W5 _KBD17 12]
a7 W5 _KBD18 11
a7 _W5_KBD19 19
= _W5_KBD20
7 W5 _KBD21
7 WS _KBD22
= W5 _KBD23

W5

W5

W5

W5

plvlolslololylolo

CONTROL_KBD

a3 7

|OOOOOOOOOOOOOOOOOOOOOOOOOOOOO(B|

—..—NC 31@

F-

RT- SM

FF14- 30A- R11B- B- 3H
J5713

CRI

TI CAL

518S0637
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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 CRLTI CAL
3. 3UR- 870MA D5802 CRI TI CAL
T PPSY_S3 P18V5S3 1YY Y2 P18V5S3 SW 1 N2 PP18V5_S3 R
. _=PP5V_S3_TPAD RSSHSGQTS ekiies §3 e v ’\\IILF3010AT-SMHF W R BT AT VNERESR WE . =PP3V3 S3 TPAD 55560- 0228 PP18VS S3
A WA 'R5812 2 1
E Bty B . gl 1w w1 22.CS L o ols Z2_KEY ACT L .,
2 53{’71 — S 1ew » _Z2_DEBUGB o[ o ole Z2_RESET -
VIN Ry L4027 w7 _Z2_MOSI 8l 5 od? PSOC F CS L 1.
C5819 437 _Z2_M SO 10 9 PI CKB_ L 743
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 v
NCx3—|po R T CXIT_RL 5 Z2 BOOST_EN ; .. 15?85%3 6031 7 Z2_HOST | NTN 16 gg 15 PSOC SCLK ”:
5816+ 1 C5817 s 1 1% okl o ol =1 2C TPAD SDA
0. 7UF - L 2 2UF R5811 riew o, Z2 CLKIN 20 To =1 2C_TPAD SCL .,
YT T, W M B 8 100K 2902 2[° O
X7R- c%grén ég:g.e PAD 6 1/16W °°
ol ~| o L4062 L
516S0689 L
SYNC _VAGTER-NAGTER SYNC_DATE-NAGTE]
e
v gNen i
d} Appl e I nc. 051- 8561
8 C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY: [
THE I V\FCRMQ | ON_CONTAI NED HEREI N IS THE
I ETARY PROPERTY OF APPLI wVPUT I NC.
e POSLSSUR, AGREES TO THE FOLLOW K& D —
o NT, S DOCUNVENT CONF| NCE
DO NOT SYNC FROM T27. REMOVED KEYBOARD BKLI GHT CI RCUI T T L M
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I'V ALL RI GHTS RESERVED 44 O: 76




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,
N l lwﬂe gL
40 e
C59221 C5926
R59120%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 SVME X AXI S .
fanny SMS_ONOFF_ L — SM5_PVRDN 12 IseLo =
—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=MVASTER SYNC DATE=MASTER
amya
BTG NOVEET yaz |
d} Appl e I nc. 051-8561 |D
o C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY: T —
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8

6

4

3

2 1

R6003 "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 .
- M N_NECK_W DTH=0. 25 N_NECK_W DTH=0. 25 mm
am T am T 1r5f’/é'w VOLTAGE=5V TAGE=5V llsa*’/snw
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 L71 2  p3va WAN F_XwW 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=JZ500. 9: 25. 4nm — 20% —— 20 — 26% —— 20
DEBUG_ADC DEBUG_ADC 2 2 2 Sex o 2 Sex
1R6010 1R602 405 603 405 603
634K PLACEMENT_NOTE=PLACE RC NEAR U6000 iM PLACEMENT_NOTE=PLACE RC NEAR U6000 o ]
Thew DEBUG_ADC Thew DEBUG_ADC
NE- LF fy St L €L
5402 R6012 5402 R6022 = AVDD oveb = DEBUG_ADC
bavs WAN E D | 226K A G ey Sw N | 226K MG G w tfcggo(; R630301 PLACEVENT_NOTE-PLACE CLOSE TO 900
DEBUG_ADC 1% DEBUG_ADC 1% 46 ADC_CHO 22 |cHO N ADO =1 2C_SMC_ADCS SDA D
. 1/ 16w DEBUG_ADC N 1/ 16w DEBUG_ADC N
R6011 M- LF N 12 R6021 M- LF N 22 as ADC_CHI1 23 |CH1 AD1
M a0 (2:620 681K a0 (2:620 16 ADC_CHR 2 g DEBUGARC
—L— 2. 2uF —— 2. 2uF
56w ;Ug/"vu 56w ;Ug/"vu . ADC_CH3 1 o SDA . o PHACHENT NOTEEPLACE L5 To tasoo
ﬂg;r 2 ek ﬂg;r 2 ek ADC_CH3 unused, so pul | ing down. DG o > o soLl_1s_apc soL AR 2 -1 2C SMC ADCS SCL -
DEBUG_ADC 16 ADC_CHS s o e <
R6005* 46 ADC_CHE 4 |cHe VREF| 7 ADC_VREE ML
4 = 1K 46 ADC_CHZ 5 cHr
110w . REFCOWP|_8 ADC. REECONP
DI VI DER: 2/3 DIVIDER - 2/5 M:;'é; 2 1 2C ADDRESS: 0X10 / 0X11 DEBLG7 DEBUG
~ THRM 1 4 1
ADC RANGE: OV TO 4. 096V ~— Ao PAD 1 EGPUE %&05
LSB: 0.001V olald g as & T, i R
= 2 CERM 2 X5R
402 603
46 5 _=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
7 % Ty LSNS Al RPORT P 1,\2/‘\17\/2 5 | SNS Al RPORT R P U030 PLACEMENT_NOTE=PLACE RC NEAR U6000 7 % [y LSNS 0D P 1,\‘}33\/2 s ISNS ODD R P DEBUG_ADC PLACEMENT_NOTE=PLACE RC NEAR U6000
N s OPA330 1 . o U6051 = DEBUG_ADC
o iew an SC70-5 = 2 ADC 1/ 16w s OPA330 - .
e 4 R6034 Vs ] o scro-5 R6054
EINEVIRY) I SNS Al RPORT | OUT L 228K, o ADC CHD 46 \7\4 1 SNS ODD | QUT LK . o ADC CHA 6
DEBUG_ADC Y = DEBUG_ADC 3 v Y =
2 ‘ SIN Vs o
e g me e A g e
: 405 ) 405
7 s [Ty—LSNS Al RPORT N LAAAS s | SNS AIRPORT R N GAIN: 1230 © > 2Ur 7 % [y LSNS COD N ) > s ISNS ODD R N GAIN: 561X o P
To0g To0g
V:??E’ = 2 5o ://:1?\;\/ 2 e
402 402 402 402
DEBI DEBI =
DERUG_ADG UG_ADC NO STUFH  DERUG ADG UG_ADC
Yral R6032 R6033 L CB052 1 R6052 R6053 L
A70PF —— 301K 301K = A70PF —L— 280K 280K =
10% —— b = 2 10% —— 1% =) 2
S0V Pt 1% i aow v
Ry 02 iew NO STUFF oy 2402 iow NQ STUFF
M5 033 Most C6053
470PF 470PF
12 1|2
r— 10% — 10%
50V 50V
Cerm Cerm
o2 02
46 8 =PP5V_S3 DEBUG | SNS
DEBUG_ADC
106061
0. 1UF
200
2
55
DEBUG_ADC =
R6060
7 53 [Ty L SNS HOD P . ,\‘}1\5\/2 5 ISNS HDD R P DEBUG_ADC PLACEMENT_NOTE=PLACE RC NEAR US000
4 U061 DEBUG ADC
e . OPA330 -
Most ) 1N SC70-5 R6064
N I SNS HDD | QuT, L 228K, o AOC CHE 15
DEBUG_ADC 3 v N
R6061 51 E C5064
na P GAIN: 845X 402 1 C6064
7 3 T I SNS HDD N IAAAZ 75 | SNS HDD R N > oUF
Tos
1/ ow L 2 Sn
o = 402
NO STUFF  DERUG ADG DEBUG_ADC
C6062 R6062 R6063 1
A70PF —L— 348K 348K =
0% 1hew * 2
o 2 MF-LF 1%~ NO STUFF
202 , 402 s
host C6063
470PF
V6080 HE
46 5 _=PP5V_S3 DEBUG | SNS DEBUG ADC PPVOUT SO LCDBKLT M = IIOI/
1 CB050 67 64 7 - 1 2 " SO_LCDBKLT_XW N
= . 25, 402
96 1UF PLACE_NEAR=J9000. 38: 25. 4mm DEBUG
2 e 'R6080
402 Y PLACEMENT _NOTE=PLACE RC NEAR U6000
10
PLACEMENT_NOTE=PLACE RC NEAR US000 iew DEBUG_ADC
™ , 402 SYNC VASTER=MASTER SYNC DATE=NASTER
DEBUG_ADC ——
ueos0 R6074 BVOUT_S0_L CORKLT D1 DEBUG SENSORS AND ADC
7 &7 [Ty SNS LCDBKLT N slin sco . ouT | | SNS LCDBKLT | ouT 1 228K, o ADC_CHE 45 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 b LE . 0.
ab %, : NOTI CE OF PROPRI ETARY PROPERTY:
N s THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
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. =PP3V3_S5_ROM

SPI : 31VHZ&SPI : 62MHZ SPI : 41VHZ&SPI : 62VHZ
R6150*| ['*R6101 C6100 o| CRITI CAL ‘R6151
T0Ks 233K 8L 10K
Weys > ey i U100 ey
402, 5402 0D 32MVBI T 5402
soP
72 37 [TH SPI_MB _CLK 6|scLK s/ sl ools | SPI _M_B_MOSI
MX25L3205DMRI - 12G
oM T
e SPIL_MB CS L 1 cer
m SPL WP L o/ ace sa'si a2 SPL_MB M SO oy s 72
5719 7 TR SPI ROM USE_M_.B T HOLD*
SPI : 25WHZ&SPI : 41 VHZ D SPI : 25VHZ&SPI : 31MHZ
NOTE: | f D* is asserted R6152 ¥ '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

TTTLE

TG NOVEER g |
d} Appl e I nc. 051- 8561 | D
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=PP1V8RI1V5 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
VOLTAGE=1. 5V

=PP3V3R1V5 SO AUDI O g

C6210 C6211
4, TUF 0. 1UF
2% S S 1% PPAV5 _AUDI O ANALOG ame e
R 1 XoR
402 402
= C6219 *
= 10UF
20%
v 2
52 50 a5 GND_AUDI O HP ANP TANT- POLY o
R TICAL 2012- LLP . 3 o g Fa G\D AUDI O HP_AMP
7 ID-ERAVS ADLO ANALCE oe221 |+ i ©6220 b W 1050 52
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 603-1 CS4206 FP 4 VP FILT+ :EOJTJ 38 M N LLNE W DTH=0 30\ M N_NECK_ W DTH=0 20N\ o P = {ooD S0
oUT_R|_40 M N_LLNE_W DTHEQ 300 M N_NECK_W DTHEQ 200y OR s0
§ Thew RTeA CS4206 FN a1 |lvip FILT- U201 - leeig
it CS4206ACNZC  HPREF| 30 MN_LLNE_W DTHEQ 300 M N_NECK_\W DTH=Q 2000 AUD HP PORT REF am =
2 &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 AMP CONTROL 50 AUD GPIO 1 12_|GPI OL/ DM C SPAZ. LI NEQUT_L1-1 34 TP AUD LOL N L NC
a AUD LOL R P
NC TP_AUD GPI O 2 14 |ePl 2 LI NEOUT_R1+| 36 D g SPKR AWP. S| G SOURCE
GPl 8 = SPKR AMP SHDN CONTROL 51 <O} AUD GPIO 3 15 _|GPI C8 LI NEQUT_R1-| = AUD LOL R N o st
[T-AUD_SENSE A 12 [SENSE_A LI NEOUT_L2+ a1 AD LR L P 51
- 3 _ oD LFT. SPKR AVP. SI G SOURCE
CS4206 FLYP LI NEOUT_L2-| 30 AD LR L N oD 5 S
52 52 40 o [TE>-=PP3V3 SO AUDI O o LI NEQUT_R2+_3, AD L R P @D ** kT, SPKR A | G SOURCE
e FLYP LI NEQUT_R2-| s AUD L2 RN o - S WP Sl G
43 |FLYC - oD
1C6226 42 |FLYN
0, 1UF cRITHoAL M CBI AS|_16 AUD _CODEC M CBI AS o s
o 1oV
oy VL_HD
VOOM_28_CS4206 _VCOM
= 1 VL F
LI NEIN_L+_21 AUD LI P L am -
72 10 [rRy—HPA BIT CLK 6 1Bl TCLK LI NEI N_C- AUD LI REF Pani B
72 19 [T HDA SYNC LI NEI N_R+|_2: AUD LI P R am o
R6211 | 10 |SYNC
HDA SDI 1 2 72 HDA SDI N _CODEC ADMCINL P
72 10 SDI N0 72 SDI MCIN L+ s <>  ExT M C CODEC | NPUT
5% SDO M CIN_L-| 1 AUDMCINL N am s
o | M I N_Re|_10 ADMCINRP
- 52
402 * = BI CODEC | NPUT
2 19 [Ty HDA_SDaUT | A-gIRESET MCNR| 2 ADMCINRN gms M cooee
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 ¢oom—AUD_SPDIE_QUT ”\/3\9/\,2 DM C_SCL| 4 TP_AUD DM C OLK NC
1 Tow
Vo5 DGND THRM PAD_AGND
a d
4
1 .|} CB225 NOSTUFF
= — T 10UF N
T 20w R6213
TANT- LY 100K
2012- LLP 5%
116w
VE- U
, 402
53 52 40 43 GND_AUDI O CODEC M NRECK-W BTIEQ 204
VOLTAGE=0V
L6200 M N_LI NE_W DTH=0. 4MM M N_LINE_W DTH=0. 4Mv -
FERR 220- OHM M N-NEGCW DTH-0. 21 u6200 1 NoRESY BHES: 2 DI FF FSI NPUT= 2. 45VRMB
=PPBY S3 AUDL O . s ave meein o  TPSZETAS |, Ve A O ANALOG SE FSI NPUT= 1. 22VRMS
52 20 40 ¢ [TR)—= oaos IN aut oSO DAC1 FSQUTPUT= 1. 34VRVB
oRITICAL -
R6200 4V5_REG EN 4|en NR/ FBL2_4V5 AR DAC2/ 3 FSOUTPUTDI FF= 2. 67VRMVB
2. 21K | DAC2/ 3 FSOQUTPUTSE= 1. 34VRMS
53 52 48 8 [TRD- =PP3V3 SO AUDI O s
1% G\D P
116w
wLE t C6200 2 6202 : t C6203
L ——1uF
ol 1 C6201 0.10F — =1
S oV 0% —— , 1oV
ER 16V R
402 XW6200 X7R-CERM 2 402
2Z 202
P s N G\D_AUDI O CODEC 48 49 52 53
NOSTUFF
R6201 ISYNC MASTER=AUDI O SYNC_DATE=02/ 16/ 201
1 0 2 TTTLE
P AUDI O CODEC/ REGULATOR
02 051- 8561
XW6201 d} Appl e Inc. o
= EY 5
I o N N Nl OTED: S G\D AUDI O HP_AVP 48 50 52 8 C. 0.0
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I NPUT VOLTAGE Dl VI DER

LI NE
CODEC RIN = 20K OHMB
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 1|2 AUD LI P L "
O R WBTE W A%y 11 RS W BIE. 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. 2U0F
1|2
11
20%
Xsﬂj:ochRM
02
- o AUD_LI_GND M RERENR-VY BFHE: 1M ) AE{D Ll _REE gomy
1|1?(()3300
Pow CRI Tl CAL
z?fé'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
At e i
e
AUDI O LI NE | NPUT FI LTER
PR TOTE e |
d} Appl e I nc. 051- 8561 | D
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CS4206 HP OUTPUT ZOBEL NETWORK

50 45 [TN)—AUD HP PORT L

NC _AUD HP ZOBEL L

525045EG\IDAUDIOI-PANP

NC _AUD HP ZOBEL R

50 48 [TTO- AUD HP PORT R

=PP5V_S3_AUDI O

L6520
FERR- 120- OHM 1. 5A

SO L

M N_LI NE_W DTH=0. 3MM
M N_NECK_W DTH=0. 2MM
AUD_PP5V_F

HP/ LO AMP
APN: 353S1637

oD 50 52

52 48 8
0402-LF
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SATELLI TE 796Hz < HPF FC < 936Hz
SUB 80 Hz < HPF FC < 94 Hz
GAI N 6DB (2V/ V)
SPRK AMP. | NPUT REFERRED CLI P PO NT = ~-6dBFS D
ALI AS OF PP5V_S3_REG, M N_LI NE_W DTH=0. 60MV] M N_NECK_W DTH=0. 20vM APN 3538262 1
..=PP5V_S3_AUDI O AMP
qg&[p C66 1 CRI TI CAL
| L
ek 8690 o B |:08601  Mn e WEEED 38 1R
. AUD LO2_R P LYY 2 %KRAI\/P_I NR_P 0, orF g’z | ©6602 B2| e Z=47UF YoRRAVS R PO S
0402 Jobo T TEAL 256 e
25V CERM -
i o L 11 M N LI NE W DTH=0. 30 nm |
| caL LMiB311_R P wlie O o 2 M N_NECK_W DTH=0. 20 MM
rere88d0t & [MA8311_R N Sl oure[ S SPKRAVP_R_N_OUT o -
____AUD_LG2_R N LA O rave | NR N 0, 01U | 2 Jsor
m 0402 N N
25V 1
R6610 i %&11 s
O ()
« s AUD_GPI O 3 1,\%;\/2 e
ot
.. SPKRAMP_SHDN C
1
ALI AS OF PP5V_S3_REG, M N_LI NE_W DTH=0. 60MV] M N_NECK_W DTH=0. 20MM
..=PP5V_S3_AUDI O AMP
CRI TI CAL
S50 APN: 35352621 1603 VI NKLNE W BTEE0. 36 1
L CRI TI CAL C66 1 B2| B1 p— o .
FERR- 1000- OHM g)Z:: VoA 2hal SPRRAMP_SUB_P_QUT J——
e -LisLe By il P b AP MR VY BTEES, 38 |
L6621 ] o v oS SPKRAVP SUB_N_OUT o
AUD LOL R N FERR 1000- ZO'MSPKRANP_l nsuB_N O; 1UF L w18311_SuB_N =
° 0402 1H°/ PGND_GND
SED B3| C2
s _SPKRAMP_ SHDN
+ B
APN: 35352621
..=PP5V_S3_AUDI O AMP
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| M N KSR B 38 TR
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L6631 cnon LN amfe SPRRAVE_t_N_OUT o -
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=PP3V3_S0_AUDI O

53 48 8

AUDI O JACK:

LI/ LA HP CONNECTOR,

SPDI F TX

AUD_SPDI F_QU )

PLACE_NEAR=J6700: 3MV

XW5702
SM

1582 AUD

HP_PORT_REF o

PLACE_NEAR=J6700: 3MV

XW5700

L6701
FERR- 1000- OHM
1YY Y L2 HS MC P roomy s s
0402
AUD _CONNJ1 M C L64702
FERR- 1000- OHM
D 1YY Y L2 HS MC N momy 5o s
0402
M N-KERR-W BFHES: 4hM CRI TI CAL
AUD CONNJ1_SLEEVE L6703
FERR- 120- OHM 1. 5A
APN: 514- 0750 1YY Y2
0402- LF
JRA99 crr- keskd? T6704
AUDI O JACK- TRANS- CFR- FERR-220- OHM P——
RToA g LYY YL 2 UD_CONN_ -
2 AUD_CONNJ1_SLEEVEDET 0402
AN 1 AUD CONNJ1_TI P C'Eg%%%
7 AUD_CONNJ1_RI NG FERR- 220- OHM N R
5 AUD_CONN _
AUDI O 1 m\ 2 .
PHS DETECT , 5 AUD | P_PERPH DET_JACK
awn, 3 6706
4 AUD_CONNJ1_TI PDET FERR- 1000- OHM
HP DETECT 1Y YY) 2 AUD_| P_PERPH_DET
s
A - VIN ?0 0402
I\l\ SE B - VvCC
c- aw| 11 R S 1R613|9 (2) AUD_J1_SLEEVEDET_R
Tl Tl oD >
CPERATING TOTAGE 3.5 Dz6705 L L Dz6703 e
12 1 C6700 6. 8V- 100PF 6. 8V- 100PF 46%}4’
SHELL 13 f— :{.‘%JO/F R R T 02 402 . R6701
2 bty CRITI CAL CRITI CAL DZ6704 11 2 DET
C SHRS [ 14 \ Sk DZ670 DZ670 6. 8V- 100PF 6%%_61?)9;?: 14T 2 AUD_J1_TI PDET_R w
6. 8V- 100R) 6. 8V- 100F) 402 ’ 402 % ’\/5}%\/
402 1 402 ! ] 1C6701 465}9’
E —— 1Q0PF
T

GND STUFFI NG OPTI ONS FOR CMOS SW TCH 402

CRI Tl CAL
J6702
78171- 0002
M RT- SM
— 30
o SPKRAMP_L_P, OUT 1
- © O SPKRAVE, L_NJ QUT 2§| LEFT PI EZO
o TPERCSAEO 67031 [106702
4
100PE —L TQ0PF —=O
710 T T L
= 109 0 CRI Tl CAL
10V
" AUD_LO_AMP_OUTL 2 38 78\2 7617%302
M N_LI NE_W DTH=0. 2MM = -
2 M N_NECK_W DTH=0. 15MM AUD_CONN_L “ WRTSw
U6700 R6ZO7 RAVP
AUD LO Al QUTR OLD_AUDI O SW TCH 517 SPKRAMP_SUB_R QUT 1 2 SPK SUB| P_OQUT_CONN 1 1)
5 LDLO AV o [\ MXLAEOEVES | & 1 1 - O SPKRAVP_SUB N OUT e SPKRAVP_SUB[ N QUT_GOWN 2 [ o | DYN- FULL RANGE
| 1 % 67051 CB704 | % 4
Afor QL conel 1 i TooRE - - To0PF R6708 t————©O
o % 2 -
AUD_ LI _L | M 0. 20 2 2 1
. @m——= 2l evpB_ | MAEGCW DT 15w AUD_CONN_R Y o Y 1 |
SW TCH_CP * VECLF HFe'7 94
L 2 inec 1 o0 78171- 0003
SR OLD_AUDI O_SW TCH ) R6709 O
AUD_LI _R Pl
: o 0. R | 88 . + - > SPKRAVP_R_P_OU] A 2 SPKRAYP_R_P_OUT_CONN
8 - °°1E¥v o1 7 rmy-SPKRAVP_R N OUT M SPKRAVP R N OUT GONR g_o RT. PI EZO
. 2462 NOSTUFF NOSTUFF Vo5~ o}
C67071 1C6706 5
AUD_GPI 0 0 100y, ——= —— L90PF R6710 O
sov' o > Sov 0 1
C%yl Bm 1 2 —
*R6721 it
100K ANALOG AUDIO 1 O SW TCH L
VF- LF
402
R6715 : GPIC0 = 0 AND GPIOL = 1 --> HP PATH SELECTED
AUD_CONN_GND 1/\/(\’/\/2 AUD_SW TCH G\D GPICD = 1 ANDGPIOL = 0 --> LI PATH SELECTED
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CODEC QUTPUT SI GNAL PATHS

FUNCTI ON VOLUMVE CONVERTER PI N COMPLEX MJTE CONTROL DET ASSI GNVENT
HP/ LI NE OUT 0X02 (2) 0X02 (2) 0X09 (9, A) GPIO0 AND GPIQ.1  0X09 (A)
LINE IN 0X05 (5) 0X05 (5) 0X0C (12) GPIO0 AND GPIQ.1  0X09 (A) AND Ul ELEMENT
SATELLI TES 0X04 (4) 0X04 (4) OX0B (11) GPI O3 N A
suB 0X03 (3) 0X03 (03) OX0A (10) GPI O3 N A
SPDI F OUT N A 0X08 (8) 0X10 (16) N A 0X0D (B)
CODEC | NPUT SI GNAL PATHS
FUNCTI ON CONVERTER PI N COMPLEX VREF/ ENABLE DET ASSI GNVENT
BUILT-IN MC 0X06 (6) 0X0D (13, B, Rl GHT) M C_BI AS (80% N A
HEADSET X XOD (13, V22, B, LEFT, 7 |
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PORT B LEFT(HEADSET M C)
" AUD SENSE A HP=80HZ, LP=8.82KHZ
=== M KEY
sa PP3V3 SO AUDIO F L6880 N .
'R6806 'R6805 Ferme 1000- o MNRERRCW BTFES: 16WM
2K 20. 0K :
s APN: 37650613 % 29, © o5 52 s s ZPPBV3 SO AUDI O LYY Y :_gravs so bs Rx
R6801 Hiow iow aav2 DRC M KEY
300K AUD _OQUTJACK | NSERT_L 202 202 NOSTUFF
il ) ) .
%Z'lﬁ\év AUD_PORTA DET L NC AUD_PORTB DET L NC ‘R688 CRTLSAL APN: 35352256
402 @800 | Bf 10K 1 "
SSVBNLSFEAPE | | Q6801 |0 Q801 | Bl Piow 15— oM KE
SSMBN15FEAPE SSMBN15FEAPE
Rﬁ?}?z sorses | K sorses | KA 2402 %EQM 2 u6880
s (Ty-AUD J1 TIPDET R i 2 _AUD J1 DET RC —1 H ¥ = PULLUPS ON MCP PAGE cD327s
5% & s
1/ 16w B o o —=12C MKEY scL 6 |scL IA§_1 _HS MC BIAS
h0s™ ?53,21 R SR * Mcs M KEY
—|: 05t Uy 38 =1 2C M KEY_SDA 5 |spa DETECT|_2__HS SW DET CRI Tl CAL
B 207 <D f
an CODE « 10 C6882
v o2 40 a0 AUDLO c . 19 (Om—AUD 1 2C INT L 7 A NT BYPAS: RX_BP ,_::2- DUF
R6803 15 [TR)—AUD_| PHS SW TCH EN 8 |ENABLE 2 a3y
220K D __THM 402
s PP3V3 SO AUDIO F 1 2 _AUD J1 SLEEVEQET | NV NGSTUFF, 1 D
S R6880 Sl M Key
'R6804 yitw 100K 6881 G\D_AUDI O GODEC 45 49 52 55
220K 0 w f—
z20K 402 800 | DJ¢ sa 52 AUD J1 SLEEVEDET R yaow 9,0 7w key M KEY
N15F E 402 2
e SSVBNLSFEAPE | ke, : 08 e R6881'| |'R6882
s 52 [r)-AUD J1 SLEEVEDET R 4 == GND_AUDI O_CODEC X 22K
b N 53 52 49 48 M rj\é]ﬁzs/ rj\é]ﬁzs/
1 C6802 i ChalES) oy CRI_TI CAL 02, , 402
0. 01UF C6883 MREEE4
, 18V 0. 1UF 2. 2K
AUDLO c Germ w @ADL MCINLEP 1“2 HS MC H _BC LANA 2 HS MCP sz s
53 52 49 a5 OND CODE!
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N-NECK-W DTH= - 18M 12 5% 0. 0082UF _1 6885
PP3V3 SO AUDIO F w@ALOMCINLN 116w Qs 0 %5Y p—
* VOLTAGE=3. 3V 11 e L 2 3ok 30 L S sov
10% 2
L6862 EXTRACTI ON NOTI FI CATI ON CKT 2 880 CRITI CAL CRITI CAL
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s 520 s —ppava so Ao [ Y Y Y L2 53 52 49 45 GND_AUDI O CODEC 1 58 2 . HS MC N sz 75
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0. 1UF —— 1/16W M KEY
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2 b it . S
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Rg 6 rhes | Kh 0 1OF FERR 1000- OHM
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9% < 5% ow 0. 001UF —— —— 27
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XW6851 3
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MagSaf e DC Power Jack
CRI TI CAL
78%?&? %973 CE6T£)(C)gL
M RT- SM 6ANP- 24V
o , : PPlE§ %I N _FUSE |, L /‘\J 2 =PP18V5_DCI N _CONN
o ' i ice%s 06970 | 06971 | 8972
1 1
5 ADAGTER_SENSE i«)gaj ggwowp —— 1Q00P —= LQOOPF —= 1000PF =PP3V42_ G3H ONEW RE , D
ol =
NO STUFF L : ECV' * 4bg- 0o aby ¢ ab3 ¢ | sve Bc Acok vee TC7SZOBAFEAPE
- L SOr665
']R6900 402 R6929? al 5 2 SMC_BC_ACOK
51850656 < 190K 1 2.0K co 4 ] oom e
%HSEV - 1/12% %900 ¥ U690 1
e M920 o L6908
@ SYS_ONEW RE 4l Nt 7 exs f T Pacemet_noreeruace reaw eo01
= 402
1-Wre OverVoltage Protection an ne = =
il
ADAPTER_SENSE_R
HALL EFFECT ASSEMBLY
Assenbly APN: 33950114 C
- BOM 639- 0680
" " - PCBF: 820- 2801
3. 425V "G3Hot " Supply T Moo 056. 3515
Supply needs to guarantee 3.31V delivered to SMC VRef generator - Conn APN: 518S0788
oM T
PPDCI N G3H OR PBUS %?05 OR P R P3V42G3H BOOST =PP3V42_G3H HALL J6955
* ' O DT=TRUE b — HALLEFFECT- ASSY- K87
i %E‘;héeﬁ ‘Wtﬁ i R6961 F 5T s
WE: o o C6994 1 1230 55 omySMC_LID 2 A0 4 . SMC LID RS[ 6
VIN _ BOOST 0.220F ——  CRI TI CAL NCGTUFF 5o ool4
U6990 < 16995 e D4
LT3470A 402 33UH =PP3V42_G3H REG , 0 001 o/ 02 —
SHON- peny SWA P3VA2G3H SW el 1 (Y Y Y ) 2 ~ 33950114 L
| T1 oAl AS2 M RHnEoE WETHES: 35 coPHADLOFHF- SM vout = 3. 425V =
NCx—{NC CRITICA 250MA MAX QUTPUT
Fl L <Ra ) S
a0 Tﬁ}fﬁ‘" 1C6995 R69951 (Switcher limt)
901 0 o f— pF 348%51
UF —— 1/ 16W
BYPASSLLB090. 6: 5. 2 Q% %&gz—— 2 40§M “’{%52 L &Rgo5 " PROTO 0: STUFFI NG K84 CONNECTOR ONTO MODI Fl ED K84 PADS
0 P3V42G3H_FB p— ngIF PROTO 1: STUFFI NG K87 HALL EFFECT ASSEMBLY ONTO K87 PADS
R69 N 1 2 05
200K PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON B
%iég ? 607- 6831 1 SUB ASSY - HALL EFFECT, K86 K87 J6955 CRI Tl CAL
PN: 607-6831 for WCPM PN: 339S0114 for schenmtic/board | ayout
Vout = 1.25V * (1 + Ra / Rb) =
CRITI CAL
50920, BATTERY CONNECTOR
M RT- TH e
P1| o ;
P2| O
3
Ei g 1 — =SMBUS BATT_SCL
ps| 015 . SYS_DETECT L
P6| 015 i =SMBUS_BATT_SDA
L z - = - PPVBAT G3H CONN CRITI CAL
P9 gﬁ R69501 PlLAC%EG NEé\lE\’)‘JGQSO. 9:1 MM 1 PL. CE NEAR‘JGQSO. 9:1 MM ggg'a':
SHLD_PI N| 022 10K - o TUF 1 . & RCLAMP2402B
SHLD_PI N| 011 M:lgé‘} T, 2 1, ig’ SC- 75
SHLD_PI N| 0412 ztb22 2 g 2 603- BDATE=NVACT A
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FROM ADAPTER
s _=PPDCI N S5 CHGR

Rever se- Current

%80
sl '9DPCRI TI CAL
0

Pr ot ecti on

This node is powered

through body di odes:

* DCI N t hrough Q7080.

* PBUS through Q7085,
Charger TOP FETs and
Q7055.

PPDCI N G3H OR PBUS 54

M N_LINE_W DTH=0. 6 nm
W DTH=0. 4 nm
5V

Inrush Limter

QTR0 cmmion

PPDCI N G3H_| NRUSH

M N_LINE_W DTH=0. 2 nm
M N_NECK_W DTH=0. 2 nm
VOLTAGE=0V

b a M N_LI NE_W DTH=0. 6 nm
a = a M NCNEGKW DTH-0. 4 mm
{ - - VOLTAGEST6. 5V
m
c7085 * R7085—
0. 1UF 470K
1%
19% Trew
v, fraits
402 2 402
CHGR AGATE DI V
™ \_LI NE_ W DTHEO. 3 i
M NCREGKW DTH-0. 3 mm
R7086"
332K
118w
CRI Tl CAL asw
D7005 402
& O (A
1 {>|_\ R7005 mm:hlsc{a gig g ™ M N_NECK_W DTH=0. 3
3 CHGR DCIN D R 1 20 (CHGR DCI N) R78)21
z 3w * v CRI TI CAL
ACIN pin threshold is 3.2V, +/ - 50nV MLF . 7020 22w .4 CHBR CSI R P 402 R7020
NELLF
Divider sets ACIN threshold at 13.55V " 202 %;\?9’“2
105
i M=
Inpu:( i npedance of ~40K neets 30mA nax | oad e R71%22 2GR CS RN 3Ty 0612-1
sparkitecture requirenents
: a PP5V1 CHGR VDD R7001 o 4 _PPDOIN G3H cHER s reARecr030, 1. 54
4
M NREGKW DTHEO. 3 1 /\j‘\}\/z PP5V1_CHGR VDDP ;flg\g mm;h'gg;aglis Hi CRITI CAL CRITI CAL
VorTAGESS v 5% M N-REGKCW DTHEO. 5 202 vorTaGE=Ie 1 7030 1 Cc7031 1 C7035 C7036 1 C7037
62 8 _=PP3V42 G3H CHGR %/,FJE\IQI VOLTAGE=S. 1V 2L 0 2L S0 s L 10 0>W901u:
o 02 C7001 * C7022 * 1 C7021 N T o v S8V
1UF . — 0. 1UF 2 BALY- TANT 2 BALY- TANT X5R BR xR
1 1 0% 160 PO T PO T 6051 605
R7010 Cr002 e/ . B
30.1K Lok, 1 iy o
iew v, NO STUFF| 'R7002 o . I
Ve 208 | aND_cHGR_AGND - %S’OK ~ Q| APN 353s2929 L =
z oW VDD VDDP 9
s
R7000 2402 12 [VHST CRITICAL DCl CHGR DCI N CRI Tl CAL _
R7012* 0 D Max Current = 8A
L2 )57 2 sy SMC RESET L i ANN 2 OHGR RST L 13{SVB_RST_N seaTE CHOR SGATE e 100025 20 = Q7030
oW yitw SNBSS g 150 U7000 pcarel 1 | aier acate c7025 8 ko RIK03320PB- 01
Lriew =! LFPAK- SM
we L MLF sy =SMBUS CHGR SDA 12 SDA TgN csi A CHGR CS| P — 0. 22UF == f = 400 kHz
2 o [y CHOR VERQ VFRQ 2 put R oS N i S
CHR CELL SRl o L7030 F7040 TO SYSTEM
Float CELL for 1S © BOOT] CHGR BOOT
CHGR ACIN 3 laaN (7|) e CHER UCATE o oToTRE | 4. TUH 9. 5A SAVP. 24V
NO_STUF CHGR | COVP. S || cow _ PHASE CHGR PHASE et | momne oo 1 2 2 =PPBUS GBH
R7013* CHGR_VCOWP 7 vcave MNLLNE WDTH-0. 6 mm | HLP4040DZ- SM
1K LGATE] CHGR LGATE SW TCH_NGDE=TRUE 1206
1% CHGR VNEG 8 |VNEG GATE_NGOE=TRUE D DT-TRE DI DT=TRUE NO STUFE
ey 'R7015 1+ CHGR CSO P 18 |csop BGATE CHGR_BGATE R7039*
022 56. 2K g CHGR CSO N 17 |cson 200V Al CHGR AVON oD Y
irlﬁ‘é" % sev/ v Bl CHER BVON oD «© 1,13"&:% PPVBAT G3H CHCR REG
'R7011 2402 1 C7050 gE‘ (R A =CHR ACK oD ° - M N-REGKW DTH-0. 4 CRI TI CAL PLAGE NEARL7030. 2: 200
9. 31K 10F 2 & ] VOLTAGE=T2. 6V Cc7040¢* 1 C7045
B . i “F 2 e 39UF- 0. 0270HV—= ——
MF-LF =
, 402 02 & q CRITI CAL SO DHAS 16V 2 2
7035 B1A-SM
: ?UIS)SOSDPB NO STUFF s CRITI CAL
i LrpaK HE L 9039 R7050 Q7055
L 470pF 00' 9\,,} = SI 7137DP
T gy %4‘9’ so8 TAQ FROM BATTERY
A 1R 2 PPVBAT G3H CHGR R @
XWF000 : _
70 3 4| PN WEES S Sl HmAl G Cou s
1 ﬂ 2 (GND) oo VaLTAGE=12. 6V J_ M N_NECK_W DTH=0. 4 nm
PLACE _NEAR=U7000. 29: VOLTAGE=12. 6V
PLACE_NEAR=U7000. 22: 1 < O—
B
R7051 RP
(e o0 22 AN OER GRS
R7052 CHGR RN
(CHORCSQ M) L—ANN A RGO R Y
(PPVBAT_G3H CHGR R) (PPVBAT_G3H CHGR R)
(CHGR BGATE)
1 B 1 Ccr C7005 * C7026 *
— %7(?6%312 %7(?11[12 —_ ?UFOOO 0. 22UF —— 0. 001UF —— * R7051 HAS 2. 20HM TO COVPENSATE UNBALANCED VOLTAGE
. i ST T v T 587 DUE TO DI FFERENT CURRENT ON _P AND _N. (FROM | NTERSI L)
2 CERM CERM 2 2 X5R CERM 2 — —
55 203 2051 o N 203

ISYNC MASTER=( K6_M_B)

SYNC _DATE=(11/06/2009)

PBus Supply & Battery Charger

1023\ e
1- 1
d} Appl e Inc. " 856
o C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
BEHERMAL R IEELS I |\
THE POSESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 70 OF 109
CHANGE Il NOT TO REPRODUCE CR COPY I T
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VOUT = (2 * RA/ RB) + 2

VOUT = (2 * RC/ RD + 2
<RA> <RB> <RD> <RC>
B T T T ?7297 1R7K268 l:L??K269 R?AZZO | = = = e e e e e e e e e e e -
ROUTI NG NOTE: : 203 15:. 0 10(/2 102 (150./0 9 204 , ROUTING NOTE: :
| Place XW203 by Pinl CF L7260. o T T by refy o | Place XW'204 by Pin 2 of L7220.
R ] 402 , 402 , 402 , 402 , 3vass_VFB_R7270 = R I
s
GND_5V3V3S5_SGND
e e e e e ool
XW205 ' ROUTI NG NOTE: '
sm | Place XW205 by C7252.
« =P5V3V3 REG EN 2 N - - - e e -
=PPVI N_S3_5VS3
s 8 A
e e e e e oo oo oo .
! RauT NG NOTE: - 202 R7273
XW 1 C7272 100K
1Pl ace XWr202 by C7292. ! m ?UF SPew
L . I R %g% M- LF N
P , 38Y ¥
603- 1
s s =PPVI N_S3_5VS3 L,
PLACE NEAR-Q7260. 5 1.5 svss avass vRer =PPVI N_S5_3V3S5
3 = .51, 1 1 o X
. Cro82 1((::o;|Z'rE|;<SAL . c7281 (ZELZ/F27O 1 mon PLACE] NEAR=Q7220. 2: 1. 5 MV
—L 0. 001UF =L o 0. 02701 —L TUF S 18V C7241 .|t cr240 1 C7242
88 T, = 30 1C7271 o S65M %ulgf T 39UF-0. 027CHM gé%OOIUF
* g 2R P85 5 C7260 | —=9,22F Ay 2 2 ; ;B
BiA S 0. 1UF 16 14 1 051 . o
! Tl CAL 10% 2 CERM SKI PSEL — §
CRI Tl CAl o 18V 402 R7220 -
260/ %8 Jronsel s e G220 e
= S| S424DN G )| 4 2 || L o 22 CRI TI CAL . N 2 0. 1UF ~ er D1 20 =
PvRSK. 1215-5- | P v vem VBSTLT 7000 VST s e H KO384DPA
. _ 2 53 DR = &N DRVH2 (10 VBl BRI - e e — L {&l CRI TI CAL CRITI CAL
fiptptiesen N N e s PP _
L7260 P —— — - 8 A e T L7220 PW FREQ = 375 KHz
MAX CURRENT = 13.3A e LET i s o S S s . e | Yagaat MAX_CURRENT = 9. 1A
= . 1 2 @ [ 6 | @2l 1 2 = .
PWM FREQ = 300 KHZ CRI Tl CAL ' sv s3 vor 24voL E voo|?_swssve [ 1 POMO063T- SM
4. 7Ur 13A- 15MOHM 5 3 5
= - SV_S3_VEB \VFB1 VFB2|>_3v3S5_VFB S2
; PP5V_S3_REG 2= EY =PP3V3 S5 REG \
CRI Tl CAL 5V _S3 ENTRIP JENTRI PL ENTRI P2[5 __ 3v3ss enTRIP ® ¥ w
PLACE_NEAR=L{7260. 1: 1.5 MV 261 — varl® ORI TI CAL PLIACE_NEAR=L7220.2: 1.5 MV
Sl 26DN —= — PLACE_NEAR=U7200| 6: 1 MV
+ C7293 1 C7290 1 7291 PVRPK. 12128 4 — ’ 1 7251 1 C7250
—L g 0010F —— éLé)ﬂUF Lo K1zt 5_" py— N R7271 PGOCD| 22 7273 ° R7272 L T50uF - %OHUF : (037020?8':
jum— —— 20% 20 — 20% — 209 — 0.
3 2 | i e oofesmaced | LEETS 5 o Tk W T
0 DIA SM 321 frd GND_THRM PAD 2 2O%, s BIA- SM 5
[ 202 9 9 Xk [
CRI Tl CAL
s GND 5V3V3S5_SGND J%;&L_J L
VOLTAGE=0V
M NCEGOW BTHEG. 3 W XV\TSM201
Q7221 PLACE_NFAR=U7200. 25: 1 MV
SSMBNLSFEAPE P5V3V3_PGOCD
SOT563 62
- - - - - - - - - - - - - - oo - ¥l
' ROUTI NG NOTE: 1
=P5VS3
62 Poves En L Qr221 1 Place XW201 between Pin 15 and Pin 25 of U7200. :
SSMBN15FEAPE N
- SOT563

NOTE: DONT SYNC THI S PAGE FROM T27 I/ TO MAINTAIN TH S DOCUVENT | N CONFI DENCE 72 OF 109
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=P3V3S5_EN_L

SEPERATED MASTER PGOCD FOR BOTH 5V AND 3V3.

SYNC DATE=(10/27/2009)

WSTER:( K6_M_B)
13

5V/ 3. 3V SUPPLY
e
051- 8561

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,
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NOTE: DONT SYNC THI S PAGE FROM T27.
NOTE: DONT SYNC THI S PAGE FROM K6 REMOVED R7380

1.5V/ 0. 75 DDR3 POWER SUPPLY

s =PPVI N_S3_DDRREG

PLACE_NEAR=Q7330.5:1.5 MM

DDRREG PGOCD

<
=PPVTT_S3_DDR BUF

=PPVTT_SO_DDR LDO

GND_DDRREG SGND

N_LTNE W DTH=0. 6_nmm
NI DTH=0. 17
%AE?;EW m

1 CRI Tl CAL . CRI Tl CAL c7332 |: c7383
C7330 C7331 B B
= 394F- 0. 0270HM f_: 39UF-0.02700M —— 1UF —— 0, O0LUF
2 Y 2 \ 25V 50V
T A% A% e, |P%
=PP5V_S3_DDRREG =
PP5V _S3 DDRREG V5FI LT
T K WBHES. &7
B R7310* 5|
1:}?%:/5'\} CRI Tl CAL
00 Vaoh, 330
W W ; ; i SN o
XoR 2 Yo VBTN VBET LT VDO N
805 2-1
L6 {cow VDDQSNS| 8 DDRREG VDDQSNS CRI TI CAL
CRI TI CAL . L7330
10 Is3 VTT Enabl e . OUH 13A- 5. 6MOHM —PPDDR S3 REG 5 6
11 |S5 VDDQ VTTREF Enabl e
VBST|_22 DDRREG VBST 1 2 o VOoUJUT = 1.501V
13 |PGOOD VDDQ PGOOD ngslqg)e N WOTES- 17 PCVBOG5T- SM CRI Tl CAL frace. 473302&5»«! 19A MAX QUTPUT
21 DDRREG DRVH DI DT=TRUE 16V 5 |rC7340 N
10mA max_ | oad 5 vrreer o L £ =330tk 0.001F |1 =
Vout SYM (2 OF 2) tl20  DDRREG LL W 2 2% > 80
Ve = VTTREF 24vTT W“RUE iy - %7 m — Q7335 CASE- B2- SM 402
XV\FS’\%GO out = DRVL| 19 g?ﬂ.?r’-RREG_ PRR\;:/L ﬁgﬁﬁ?ﬁm 4 Jr__} ?\!\”?4226238'\‘ CRI TI CAL C7345 PLACE_NEAR=L7330.2: 1 MV
:IH%:E_ — 17 K-121 1 1
1 2 _DDRREG VITSNS 2 |vrTsns o 16 DDRREG CS o m P ORI TI CAL Cigalrl. 10U -
PLACE_NEAR=C7360. 1: 1 mm NI 27T 630
% 5 :
1CRI géﬁ?—L NCx-L2NCL VDDGSETL 920 DDRREG FB HEP CASE- B2 M 503
— 22UF VITGND _ THRM PAD GND PGND CS GND PLACE_NEAR=Q7335. 1: 1 mm
2 SeVcerm a e v o XWr 335 =
603 N “‘ sM
REC T e oo
-NECR= 1 1 C7320
L L G 001UF
807
X300 R, 3
SM | - 2 I7 mm
EL)J(I; 1 PLACE_NEAR=U7300.3:1 mmg 1 §7 2 4 PLACE NEAR=U7300. 25: 1 mm (DDRREG FEB)
7] L Vout = 0.75V * (1 + Ra / Req)
X8R 1
462 SEL_1V5=0: Req Rb Rr321
SEL_1V5=1: Req = Rb || Rc <Rb> tiow
2402

C7330 AND C7331 | S CHANGED TO OSCON CAPS

SYNC _MVASTER=( K6 _M._B

SYNC DATE=(11/06/ 2009

T

1.5V/ 0. 75V DDR3 SUPPLY

d} Appl e I nc.
®

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

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NFORMATI ON CONTAI NED HEREI N | S THE
P LE COVPUTER,
THE POSESSOR AGREES TO THE FOLLOW

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

RI ETARY PROPERTY OF APPI
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6

5 4 3

=PP5V_S0_CPU_| WP

| \WP6 CPU VCORE REGULATOR

« =PPVI N _S5_CPU_| WP

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

s s
1 2 PP5V SO | MVP6_VDD PEER o Craoe CR‘I‘II7CAL 418i }UF
.| Cra26 M NERESR-VY BHFES: °W s1 N 0. 0270HM—
R7412 U VA TAGESsY C7435 | DPRSLPVR | DPRSTP* PSI* | OPERATI ON MODE }{
é?é& 1 _ D 2 /—I—?\ 2| 603-1 T 302
Y pu— QUF DI DT=TRUE
ew 2| $5% ég R 0 1 1 2- PHASE CCM —l J 5 +
s o & 4 q 6 1
«=PPVIN S5_CPU_| WP LAAA2 PPVIN S5 | M\VP6 VI N 0 1 0 1- PHASE oCoM E I ) CRI TI CAL
N NERERR-W BTHES: 2°M M = L7400
R7420 1| C7496 Vdraes sv - 1 0 1 1- PHASE DCM 0. 36UH- 209% 40A- 0. 00075CHM
0 1 ?gg//?lUF o1 DT=TRUE (1 M\WP6_PHASEL1) 1YY 2 —pp SO CPU REG -
iy T G 1 0 0 1- PHASE DCM Pl MALO4E- SM
o 1s (ry—PM_DPRSLPVR vz S BEMEGOIERBRRIMORT 55
WNEQ%WD%S 35\M — LAAA2Z I MPE_BOOT1 RC 1267 | 2 C7420
s =PP3V3_S0_1| WP 1 W\/2 PP3V3 Ry 3V3 DI DT=TRUE — I T1 CAL PLACEI :gﬂ'J\AOTE:F‘LAE CLOSE TO PIN 1 OF L7400 XVW62 1 o }UF
SM : G
R7421 §7ﬁ§0 1 1R7447 '; % %\{ PLACEMENT_NOTE=PLACE CLCSE TO PIN 2 OF L7400 (1 %E\Xf
ol some sl G RI;67F9EE;> 40][8 2| G
5/5"15}4’ ’J[(rgjg ?/ Low s - SM i I MVP6_V/
’ 4T
« _GND | WP6_SGND 2 2h02" 20 |22 |31 4 | \P6: 2PHASE | MVP6: 2PHASE
VIN VDD PVCC —e 1 2 1112 1 2
w u CPU_VI D<6> -2l e VV 1l VWA= L
w0 CPU_VI D<B> -2l B G R7400 C7403 R7404
w0 CPUVI D<d> ~ i 7400 oK 9., 22uF )
1 011 CPU_VI D<3> - 20 Mios UGATEL B éEé\ﬁ X5R SO
R7AA4S ., . CPUVID<2> ECN Y % 402 565 402
}/ 6 60 11 CPU VI D<1> - 38 o g PHASEL
1 W dEY 'Y
et o1 CPU VI D<O> -2 Voo Q Lo ,7 | \WP6_PHASEL XW
[} =
o 14 10 CPU_DPRSTP_L - 28qopRSTR 1 PO
> | WP_DPRSLPVR o S lerseve O sea|24 s | MVP6_| SENL (' MVP6_| SENL1)
CPU_PSI _L = 2 g
© oo 1 MVP6_ | MON —'= 37 mon ueaTez| 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 . | MVPG PHASE? «s =PPVI N_S5 ,CPU | WP
48 ava PHASEZ 8 | M\/P(%_: 2PHASE | WP6: 2PHASE 1 \WP6: 2PHASI ) LM/P6: 2PHASE
(NC) A7 Jork_en Leatez|30 s | MVP6_LGATE2 CRI TI CAL X CRIZCAlL X CRIZICAL LWC7P642{’1 s C7422 ! 6051K 1
| M\VP_VR ON 29 VR on 29 (GN\D) |%€'91% Y 0 27 M4—937UF08 1 0,001 3
ROV sMC 7 D PVIRGOOD DELAY] e % Jrooco pac st 380 0 02TOM_— 35 - 1% 25 160
+HE———— c o . LMWP6_VR TT" o — 2 13y 2 W gy |2 X 2 & 402 5
cr4 R7408 ? IM/P6 NTC 5 ‘,;f{‘ 1 sene| 23 ss | MVP6_| SEN2 2 EPaYsm PRLYTAND, |© 8851 562
A7K 5
0. uF 1 19 6 1
o e sowps s il ealwms v 1 : RS e
ET]| 58 3| S
263 LAAA2 o | MVP6_RBIAS 4 |agias va 12 s : WES VO NO STuFlj_1 (1 M/P6_PHASE?) oc%?UHC%iOLV%ZgAql() 0007500HM
DROCP 8 D m 1 __ PLAGEMENT_NOTE=PLACE C742B CLOSE TO|PIN 2 OF L7401
ss | MVP6_VDI FF 13 |y rr | MVPG: 2PHASE 0. OOlSF O oTeRE ’ Pl MALOAE- SM2 LA TO PIN 2| OF L7401
I WWP6: 2PHASE I WWP6: 2PHASE 17 o | MVP6_DFB % 2 10%
.| C7406 1R74123 s | MVP6_FB2 12 |cp, T j R 7 sov 405" . 2 BHMALO4E; BRRMNOR7S5 2 1 g?%%SF
001UF M w | M/P6 EB 11 | veen 14 R7418 oo |1 C7429 MWF403 9
| MVP6: 2PHASE —— [(j% 1R -*- 1K ) 180pF I MVP6: 2PHASH 1]2[s |71 MVP6: 2PHASE A
. T b ey s | MVP6_COVP 10 |oop N % Wsw T 5, TR741 & R TI CAL sV | MVP6: 2PHASE 2| <5
R7409 2| a2 H s [ WPE_ VW 9 Juy %}E}é’ ot 2 50v 13. 7K 1o 3 M/P6: 2PHASE | MPG: 2PHASE |
K 41 M/P6_VDI FE_RC 2 402 GEBMm (P C%Z 1A AN 12 TR
%}E‘é’ VS 25 |\ 1Y 'ZL\'év boTRE 5| G L R'E(é%:%’_? ) 1 MV P6 VCR =
2 402 YR EPASE w0 o0 (1 MP6_VO) 2 4 Rja0s | cra04 R7407""°-
255 — s o oeY )
ey 2o R7430 ° Gl g o i‘g}ﬁw
5tF 3 92K g “02 o 2
2 (1 WWP6_FB) C7431 1%1‘5 % PLACEMENT_NOTE=PLACE CLOSE TO PI[N 1 OF L7401
T /PG 2PHASE 0 00LH | MvPs: 2RHALEVPO: APFHASE i = | MVP6: 2PHASE
.| Cr4a14 [ 1C7434 |+ Crazs |" R7415 3 WP6_VO R , =PP5V_S0_CPU | M/P | \/P6: 1PHASE 1 R7443
| 47oPF (L M/PE WY % —-— 98.%047ur:: 0., 47UF % 1R74g6 HASI MEEK
2l i%gw | WVP6: 2PHASE 7 2 30K B RN i B 3 Loy
2
1| 413 C7407 [t R7410 o #zmw
OPF 1 10KOHM § 402
¢LMVPE_OONP RC  —— 3R 1 08-%,001UF 5 81K 0603- LF 2492 () MvP6_I SEN2)
| MVP6: 2PHASE 2| 402 20 %_15 2
1 |¥L/l4 13 2 A 5 e ERT- J1VR103J (I \WP6_VSUM
97. 6K
E/E‘il oW (1 \WP6_VO)
2 402 (1 \WP6_COWVP) R1100/ R1101 **ON THE CPU PAGE** PROTECT THE | MWP6 | F THE CPU IS NOT | NSTALLED
wssl MP6_VSEN P R7422 2 s% ML CPU VCCSENSE P ,,
0 M N_LI NE_W DTH M N_NECK_W DTH
e |ewes ol WPD VSEN N RT423 1 CPU VOSSN . g e — ——
PV Freq. 300 kHz 300 kHz C7421 2 C7433 : 2 C7432 0 ""GND_1 WP6_SGND 0.50 W 0.20 W g
0.22uF —— 0. 001UF —— - 0. 001UF .| \VP6_VO 0.25 W 0.20 MV D]
Max Current | 44 A 17.6 A 6}33{“:_ %83“:_ N i Q\A4TOF6ACENEMJDTE:PLACE CLGSE TO PIN 21 GF U7400 .| MVP6_DROOP 0.25 W 0.20 W a
CERM XBR CERM CERM XW/ | \WVP6_DFB 0.25 MM 0.20 Mv
402 402 402 8.
Load Line [-2.107 mV/Al-4 mv/ A . GAD | MVP6 SCND 2 oo 1 NOTE 1: C7432, C7433 = 27.4 OHM FOR VALI DATI NG CPU ONLY. L TMWP6_SOFT 0.25 W 0.20 W g
| MVP6: 1PHASE BOM emlic=y %j "TM/P6_RBIAS 0.25 W 0.20 WM =
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON = M N_LI NE_W DTH M N_NECK_W DTH
11480307 1 RES, MIL FI LM 1/ 16W 8. 25K, 1, 0402, SMD, LF R7417 | WP6: 1PHASE © : ng E(DIE El ;' ;5% 3’ ;: m <3
s : w = DATE=( 11/ 187 2000)]
11450336 1 RES, MIL FILM 1/16W 16.9K, 1,0402, SM LF R7416 | WVP6: 1PHASE .| M\VP6_UGATEL 1.5 W 0.25 W g T USESEETLY )] 2
13250080 1 CAP, CER, . 22UF, 20, 6. 3V, X5R, 0402 C7428 | 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
11450236 1 RES, ML FI LM 1/ 16W 1. 58K, 1, 0402, SMD, LF R7409 | MVP6: 1PHASE 58 : WES_\F/SZFF g’ ;2 m g’ ;g m < MN LI NE W DTH M N_NEGK W DTH = o 1 8561
11450160 1 RES. MIL FI LM 1/ 16W 255 GHM 1, 0402, SND, LF R7411 | MVP6: 1PHASE > TWP6_FB 0.25 MV 0.20 MV g .| \VP6_PHASE2 1.5 M 0.25 W a o Appl e Inc. C 5 0
| M\WP6__COVP 0.25 MV 0.20 MV . | MVP6_BOOT2 0.25 MV 0.25 MV
13254720 ! AP CER 470°F, /- 10% S0V, 0402, WD Cr406 | MVP6: 1PHASE “TWP6_WW 0.25 WM 0.25 WM g "TM/P6_UGATEZ 0.25 WM 0.25 WM g NOTI CE OF PROPRI ETARY PROPERTY:
11450410 1 RES, MIL FI LM 1/ 16W 97. 6K, 1, 0402, SVD, LF R7414 | WVP6: 1PHASE o ss | MVP6_VSEN P 0.25 W 0.25 W ] .| M\VP6_LGATE2 0.25 W 0.25 W ] THE LNECRATL O %A&:ERPEERE%&THE e
o 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, SWD 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 | MVP6: 1PHASE 13250099 | 1 | CAP, X5R 0. 1UF, 10% 16V, 0402 c7434 | | PG 1PHASE | T T e e 1T I WoLE R PART
I'V ALL RI GHTS RESERVED 58 O: 76
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« =PPVI N_SO_MCPCORE

. =PP5V_SO_NCPREG
R756O CRITICAL | CRITICAL | ORI TI CAL l
PP5V SO MCPREG VDD MCPCORESO BOOT R (:75401 . C754]'fi; C756(|):iL __1C7'§61 1 U%?SF
g i I T i | T T, W
R7561') |:c7550 154002 RI565  crpea - ] “SP%DZE%TCASE BES | BERE b T 02
1 T 18 % . —
Nﬁlég T E%F oS 2 %%%f §§;E¥” cenm%%ng’? b N\ R TICAL J_—
a i 1 : 3 560 -
MCPCORESO_RBI AS 1|rBI AS ngOO wnas — 5 4 ﬁ %KKOBGSDPA- 02
MCPCORESO_SOFT 2|sceT 9 Learel1s  MCPCORESO UGATE B OR-PRETE CRI Tl CAL c%;lg(%l_
TUEF Y L7560 " 1%
o MCPCORESO_IMON_ R7593 o NORIE I — MCPCORESO_| MON R 28 |\ vo ®  ecor|i7 MOPCORESO BOOT M N-KENE- 1_21—3' 0. 56 31A e —PPMCPCORE _SO_REG, -
o2 (oM} MCPCORESO_ PGOOD 31 |pcood 2 CPCOR 1 2 PPMCPCORE SO R LAAA 2 MAX CURRENT: 30.4A
2 > MCP_VI D<0> R/590 0 LAAA 2 MCP_VI DO_REG 24)vi po - R FDU1040D- SM NEER: 3 4 CRITICAL | (Q7560 Limt)
1 oy MCP_VI D<1> R/591 © LAANZ >% 1718w M-LF 402 MCP_VI D1_REG 25 i b1 1C7566 | ,|t1C7565 |f = 300 kHz
o oy MOP_VI D<2> R7592 0 1z o TTTOW WL 02 MCP_VI D2_REG 26)vice CRITI CAL CRITI CAL — 19UF —=270UF
» O _MCP_ Vi D<3> R7594 0, NNz % T T MCP_VI D8_REG 271 s 2 8 e
i 22 e Qrses 668 Soan | BAENENUIOT LAY
o [rm—=MCPCORESO_EN N0 lvr o K0208DPA CRI TI CAL
« » _=PPNCPCORE_SO_REG NCPCORESO_FDE 30|aF N LeATE| 21 MCPCORESO_LGATE C7567 1 C7568%. |1C7569
T_32|roe i W BT : 102 l;:: 2702u|.;’—_: 0.0/001UF
R7563 MCPCORESQ, VSEN 8lvsen roNE e 2T T égg{
100 MCPCORESOL RTN o lrrn 6 case. 517 4
Mg;ﬁ}é’ MCPCORESO| VW 4w
2 =
 MCPOORESO VSEN P RI06 {vepocreso vsen) vd 12,5 MOPCORESO_VO (MCPCORESO_VO)
o Vlly/ng 7570 MCPCORESO| COVP 5 lcow ocseT| 3 MCPCORESO_OCSET &
2 1 N
02 ::g HOLUF MCPCORESO FB 6les | spl 13 MCPCORESO_| SP %
R7568 |2 gg MCPCORESOl VDI FF hvor e I sM11_NCPCORESO I SN Ve Cc7573 1
20 4
752 @M’\Q/\/Z—‘ | cow| 10 MCPCORESO_| COVP 47%5 -4
e (MCPCORESQ_RTN) 7577 PGND  VSS THRM PAD C%ga\glf 2 R7500
fob" L . Y SE 3 1399 5 . MCPCORESO 1 SP_R
Rip7L RID5% 11€7576 T xgg/,g G778 (MCPCORESO_| SN) MYV
%mw leé% f— z o/1UF X855 = o/001UF . }é\é’
2 abt, 2 i cor 3 RISTS  cr575¢1 *
T%mmw Qs
(MCPCORESO_ WY XWr561 L62HF By 2
= SM
GND_MCPCORESO_AGND 1 2 (MCPCORFSQO_| CQVP)
Cr75791 'R7576 @!EN R BFES: 3 Th PLACE_NEAR=U7500 @‘lwm -
0 001% F L 26, 98K e L
T 16 =
%fsﬁ%o b EIRR A
Y
R7577 S Gra81
1 430K, MoPooreS6 cove ¢ 1 J|2 (MCPCORESO_COVP)
8 %
ot %Fgm VI D<3: 0> | VOLTAGE
(MCPCORFSQ_FB)
- 1100 0. 9750V
R73{8 4CZ0508§§ 1101 0. 9625V
1A 1,\2 2 MCPCORESO_VDI F_C 110IL/ (MCPCORESQ_ VDI FF) 1110 0. 9500V
Mggg}é’ R7579 %%\z 1111 0. 9375V
S 01K 0000 0. 9250V
e 0001 | 0.9125V
° 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 SYNC MASTER=( K6 M_B SYNC DATE=(10/27/ 2009
1011 0. 7875V MCP VCor e Regul at or
d} Appl e I nc.
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CPUVTT PONER SUPPLY

AN D Gl BLAGE NEAREF628.3: 1 ™

CRI TI CAL C7695
1 1
30ur- 0. 5583l L2 1UF
T ig‘*
6

1T+
||

M 2
B1A-SM

o

D ICAL
4 L @é}éﬁss =PPCPUVTT_S0_REG
+ =PP5V_S0_CPUVTTSO i $IR8838E L7620 —S0_ .
2. 2UH 8. 0A
R7601 1YY Y L2 CRI TI CAL VouT = 1. 052V
301 7. 2A MAX QUTPUT
2915  ppsv so TSO_V5FI LT %%
1 M Sh% W_B%EE%VQT mSnO 5 R7603! 1 PCVBO65T- SM F = 320 KHZ
; C7601 * < E 1 C7604 200K
4 4 UF M:légv 5 PLACE_NEAR=L762D. 2: 2
i‘éw A V5FI LT V5DRV T é‘j%, 26 B 2 1 C73:65 m«x mmmo 2:1.5 W
PR CRI Tl CAL XBR- CERM D ILGAL o
202k BLSh 605 |— s XWI6650)  — éo% 1| &7 /01UF
TPS5111ZRGY QFN14 C7603 1 4{ Qi $Se8858C8 om T, 605 - c% v
« > =CPUVTTSO_EN ilen Py GN o 2 CPUVTTSO_TON 9% — -3 cg7 TI cAL 2 0
R
« oy CPUVTTSO_PGOCD 6 [peoo vest| 14| CPUVTTSO_VBST o or-me N 3300 "
W N BITES: 605/ 0% oy
epcmar o s s lvaur 12 | cPUVTTSO_DRvH M NRECK WBHHEG SW 6051 13 o 2
CPUVTTSO_VFB 5 lves wliz | cPUVTTSO LL NZNECROW iR |
STor e M NRERW BTGB =
CPUVTTSO_TRI P 1lrp orvle | CPUVITSO DRVL ¥ RcC : CPUVTTSO VSNS L
GND THRM PAD PGND L .
S 1R7670 NEr670 1
R7604 20K 100PF ——
6. 04K vl b yé.lﬁ‘év i
Faow XW 600 2102 402 omT
SLF SM <Ra> 2| XW 601
2 18532 (=0 2?—3
ACE = LTl 1
PEACE-NEAREL7688: 151 Y L R7671 1| PLACE NEAR-C7660. 1: 2 WM
1% L L Lo o o -
2%%?!’ : ROUTI NG NOTE: '
D CEVT TS0 SCND e 1P see Jvwem by roe0.
. mm
@d};xgg:(gw DTH=8. g mm
( CPUVTTSO VER) Vout = 0.75V * (1 + Ra / Rb)
CPUVTTSO_VOUT (=PPCPUTT_S0_REG)

SYNC MASTER=( K84 M._B SYNC DATE=(02/04/ 2009

T

CPU VTT(1.05V) SUPPLY

DTG NOVEER s |
d} Appl e | nc. | 051-8561 |D
e C.0.0
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« =PP3V3_SO0_MCP_PLL_VLDO

1. 05V SO MCP PLL LDO

MCPPLL_R: REG

MCPPLL_R: LDO + _=PP1V05_S0_MP_PLL_UF_R R7745
R77431 L
13 iy
s _=PP1V5_S0_MCP_PLL_VLDO [ W 402
. MCPPLL_R: LDO *Fask, MCPPLL_R: L PP1VO5_SO0_MCP PLL_OR.
1. 05V ENET Swit cher w7y =
) Vlrhaeg g0 2 m JJRTCAL  pp1vos PLL_REG L 2
e MOPPLL_LDO) RHnEoE WBJrES §Tm MCPPLL_LDO 5% _
Vabs, BT AS VOl TAGERT. 05V R7746 wiew Vout = 1.05V
63 62 0 8 =PP3V3_ENET_FET o PP1V5 SO MCPPLLLDO 1 | NO ouTo 9 1. 371K 402 I\/B.X OJr r ent = 0 5A
EXT1VO5 | EXT1V05 MCPPLL _L DO W NERERR-W BFFES 5 2 in ouri| 10 1150
Cr710> c7713i Cr7al: VOTAGESEBY U7740 [ | T ra°
Um s o8 —= 5 len Fel 8 MCPPLLLDO FB <Ra>| L 77uF
75 TPS74701 MCPPLL_LDO s
EXT1V05 02 ] oy 2 fgn
CRI_TI CAL MCPPLLLDO SS 7 lss pq_3 q vk
d MCPPLL _LDO MCPPLL_L DO et
VIN 2. 2UH 3. 25A =PP1V05_S0_REG . 740 1 1 C774 GO _THRM._PAD) VLR
57440 19%1_: O%OOZZUF - - <REZ?
NCP1529 EXT1VO5 VOUT= 1. 05V @ 800MA &gy 2 2 %?M -
. =P1VORENET_EN 6 len UFN g 1R7711 FREQ = 1. 6MHZ
m ORI TI CAL 100K Vout = 0.8V * (1 + Ra/ Rb)
L FB 1 ew EXT1V05 =
EXT1V05 i L6771 MCPPLL_LDO
fia oo B *<Ra> —— IQuF R7748
20% . MCPPLLLDO PGOOD R MCPPLLL DO _PGOOD o
53 of<[ ~ EXT1V05 |2 %5 BOMOPTI ONS: —MCPPLLLDO PAOD R1n/\A, 2 MEPPLLLDEG PCOD oo,
402 'R7712 I\/CPPLL_R: LDO - 1.05V SO_USED FOR MCP LDO POVER. MY
P1V0O5S0_FB 133K NEPPLL—1DO .~ STURPY 07740 AND RELATED Ol RAOI TRY: 405
Hew TO USE U7740, MCPPLL_R LDO AND MCPPLL_LDO MUST BE ACTI VE.
Q’XE'E;E) TO USE 1.05V SO, MCOPPLL_R REG MUST BE ACTIVE, MCPPLL_LDO CAN BE ACTI VE, MCPPLL_R LDO MUST BE | NACTI VE.
<Rb>
_L VOUT = 0.6V * (1 + RA/ RB)
1 8V SO S\M t C her . _=PP3V3_S5_P0OV9S5 BYPASS=U7750. 1: 9: 2 MM
. CRI TI CAL
LG50
=PP1V8_S0_REG . AR THES
CERM
— 2. 2UH 3. 25A =
. =PP3V3_SO_P1V8S0 Vout = 1.8V | = _povess sw . 2 Vout =0 902V
CRI TILCAL CURRENT = 0.34 g i | HFI16E2 SM MAX CURRENT = 1.5A
C7760 JORTIcAL L7760 F= 1Mz U7750 Bl bT=TROE crzsis| URITBL | ¢ C .
toyf 10UH- 0. 55A- 330NMOH I stao0en 7RE = g 22- 5K = 1.6ME
6, 2% e 1C7762 _ CRI Tl CAL 0V Ve B CRI TI CAL
o Tlgg672§92 —— 10uF o mp—=POVIS5 EN Zen 18 oY 220§;> 1 C7755
| oS ;B « «oPOVOS5_PGOCD dpor wel6  POVOS5 FB —
o E>_=P1V8S0_EN 5|EN s 683 e o e 2 B
R7752 |
(E\ID GND THRM _PAD 00K
7 9 /6w
M- LF
2402
<Rb>
Vout = 0.8V * (1 + Ra / Rb)
SYNC MASTER=NASTER SYNC_DATE=MASTE
e -
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S5 Rail Enabl es & PGOOD Power Control Signals | SL6259 Frequency Sel ect

=PP3V42_G3H CHGR

o _=PP3V42_G3H PWRCTL State SMC_PM G2_ENABLE j PM SLP_S4_L § PM SLP_S3_L
e e e
R (50) - - = VFRQ SLPSAGVFRQ SLPS3&VFRQ HI GH
R7861
Cr7840: - CRITI CAL Sl eep (S3) 1 1 0 10K
O k= VIO Soft-OFf (S5) 1 0 0 EL
o ur840 Bat t Of (G3Hot) 0 0 0 VFRQ SLPS4 e CHER
attery )
w —pP5V3V3 REG EN __ SLG‘TlDAFEOJ‘Z Internal pull-ups 100K +/- 20% R7§64 VFRQ SLPM&VFRT'%%%DS% VERQ g ==
SMC PM G2_EN | 2linaA oT al4 P3V3S5E EN L =P3V3S5 EN L e @awmn, PMSLP S4 L 1 2 SSM3KISFV  pls | VFRQ LOW
[TDWRRE “BASE=TROE ) Do e {OD 1w soo-vesm ke | 'R7860
., PP3V3 S5 o rAs POVoSs EN — =POV9S5 EN gy TR ﬁ 10K
Threshol d: ?? c7 VFRQ SLPS3 » i;;‘ﬁﬁv
. R7§63 167 s |2
S5PGOOD DLY 7 oz i0r PMSLP S3 L 1 A2 CHGR VFRQ GATE
1/51/60W 4
LR bt =
T W_.AN Enabl e Generati on
402
TVLAN'T = ("S3" 8& "AP_PVR EN' & ("AC' || "S0"))
NOTE: S3 termis guaranteed by S3 pull-up on open-drain AP_PWR _EN signal . SO R - I Pm O- - t
o o POVeS5_PGOCD PM WAN EN Ly 5o al I Cul r y
Pull-up is with power FET.
?7890 (ols o _=PP: = L
. SSMBNIBEEAPE ||
Ral Enabl es softes R7820*
a foi
s =PP3V42 G3H PWRCTL 2[c* sty PGOOD ( | SL Ver si on) &’;ig%”
2
w0 10 AP_PWR EN AC OR SO_L
Sl =
1/_123/\'} 97890 '33 6£| 8 CRITI CAL s [T P5V3V3_PGOOD —
4024 SSMBNLSTEAEE |1, | S8 o ~| SOPGOOD I SL 5 ES0_P ——o
NIIZI?EYB |=E]NRE|£ = =PSVS3 EN L oD =° ml— i s — VDD VDDA 60 T P — o
891 .0 %%851%FF 5[ sls s *g2 ur7870 o PLLLDO P =4
1 1 SL88042I RTJJIZ -
R 157815 w20 [y SMC_ADAPTER EN_| ToEN NOSTURF
sorses | K T, 18 75026 7 _PP3V3_SO 3 hv2non i ne
H ? g = e s+ PP1V5_SO 5 Jvanon o= R7872
sfe¥ st 1 ot gy PMSLP_S3 L w0+ _PP1VO5_SO 6 Ivanon RsT+|,8__SOPGOCD RST_L LARA 2 ALL_SYS PVRCD rrry oo o
PM SLP S4 L = Wor st - Case Threshol ds: GND_THRM PAD %,{fl/f‘é” -
FEenT D= | R7812 VDD 2. 9140V g ol 35352718 302
ig V2MON: 3. 000V
P3V3S3_EN — =P3V3S3_EN . . 0.
S =8 v o 6107
WL csir ai nabl es o
W ENET Rai |l Enabl
—L G 47UF . .
~ 1%, C PMSLP RVGL L  _PSVBENET EN . SO Rail PGOOD (BJT Version)
o TR D W BRsE=TRUE 1= —PoveENET EN o2
== oD = . _=PP3V3_S5_VMON
R7811 = SOPGOOD_BJT
.5 1K, 7628 7 _PP3V3_S0 R7826*
A i o oo o =PP3V3 ENET FET SOPGOCD_BJT 150K
116w w EXT1V05 1R7821 17160 SOPGOOD_BJT
1 M- LF - —
R7§0300K ol | R7815%91 g 15.0K V55, R7828
11 13 . 2 e SOPGOCD_BJT SOPGOOD_BIT_L SOPGOOD BIT 1430 2
Loy 1/ 16W 402 R7823
402, 402 V6o z 1K 17w
402 VMON 3V3 DIV 1 2 VMON Q2 BASE © < [
1 = ] P1VOSENET EN 5% 02
- T oSt e it
BILW05: — =P1VOSENET_EN o o5 .| la
. 10K SOPGOOD_BJT @ || CRI TI CAL
SO Rail Enabl es i R7824 ol Y Bf) | gpemn e
402, o020+ PPIVE_SO K e vvon s BASE 7| /o Qr
AA R ASMCC0179
R7859 = 1w NCx- DFN2015H4- 8
o 25 10 7 PM SLP L2 200, PMSLP S3 RL o — =P5VSO_EN - 402 v
: 176w e — =PBUSVSENS EN w SOPGOOD_BJT A
NELF 2R7K881 22Rz7K880 2I1?7K882 °R7883 |[’R7884 = R7825
8 e 13 10K 35, 1K ws, PPIVO5_SO 1 KK 2 wwon on BAsE o| 35352809
R7879* ME-LF e e e it d SOPGOOD BT N
100K 1402 1402 1402 1402 1402 1R7822 - %/1/:15\'4\/ o t-ca " hol d
5% — 402 rst- se resno S
1L18W +P3V380 EN — =P3V3S0_EN @ - §7.11%5K - 0. 300V
4022 P1ves0 EN — =P1V8S0_EN oD = &’E;‘EEV B: 0. 640V
| = e 41 .
= P1V5S0_EN — =P1 EN o 2 Q4 0.660V
OPOORESO EN = £50 EN L 3.3V w Divider: 2.345V
NVAKE BAGE= = =
CPUVTTSO EN — =CPUVTTSO_EN e
VAKE_BASE=TRUE —
1 1 1 1 1
11678 116780 167882 1167882 11 GTR%A ST T TSRS = GO
-1 10% -1 10% -1 10% -1 10% 10% TTTLE -
2 Gton |2 Goer |7 Gner |7 Gnen TCEM Power Sequenci ng
e |
1 d} Appl e I nc. 051- 8561 | D
. o C. 0.0
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=PP3V3_S3_FET

6
— T HE
2
R791 2|<1 ocgsg 31u% ;: ——— L
1180 ;ggz
2 R7910 G0
P3vas3 EN L 1 37K, P3V3S3_SS Oi(l)l1L2JF
1 5% Il
1/ 18w 1%
=il
ss| K1950F\3/ 3 Ho2 G

=4
KH
1
B

s[> =P3V3S3_EN

2

=PP3V3_S0_FET

3.3V S3 FET

MOSFET FDO638P
CHANNEL P- TYPE

RDS( ON) 48 nthm @ 5V
LOADI NG 0.811 A (EDP)

CRI TI CAL
3.3V SO FET G930
,_=PP3V3_S5_P3V3SOFET =
1 A U)[_"—ID N
ENRE
R7932! oS L T
i i i
i R7930 C7930
1l P3vaso En L1 21K, P3V3S0_SS 1|2
B 12y
ssrxglz?soF% 3 4oz %FSV'

SOD- VESM HF

x

o] T3 o
MR

2 > =P3V3S0_EN

(Used to be 5.0V LT SO FET)

376S0778

5.0V SO FET

=PP5V.

CRI TI CAL
948
TPCP8102
..=PP5V_S3_P5VSOFET IVIKSM
& i
R7943" cro421| T
47K 0. osstég L =
M:lﬁé‘} ;8\5{2 i
4022 1 Cc7943
R7944 0. 01UF
psvso EN L 1 47K, P5VS0_SS L}z
Y ¥
SS| K]?;}Zz/ 3 402 %%%M

=
KH
—
¥

DO NOT SYNC FROM K84.

2

ADDED ENET Cl RCUI TS,

REMOVED 1VO5 ENET

FET

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)

CRCUT

57 8

>

=PPDDR_S3_REG

FET

R7922*
10K
L

402,

SSVIKIEFY

SCD- VESM HF

1|G

=P1V5S0_EN

£
ol T3 7o
MR

CRI TI CAL
Q7920
FDC638P_G
M =PP1V5_S0_FET ,
6
4 E{’] 2 1.5V SO FET
1
0(.:3:?3215 e L MOSFET FDC638P
i gz CHANNEL P- TYPE
4 3
Rzl%o %:7(?1%9 RDS( ON) 48 nohm @. 5V
2 P1V5S0_sSs| 1 H 2 LOADI NG 0.795 A (EDP)
16 1
i &5,

IN
[\

3.3V ENET FET

@2. 5V vos: CRI TI CAL
Rds(on) = 90nChm nax '\9;491%9P
I (max) = 1.7A (850 SOT- 23- HF
s =PP3V3_S5_P3V3EN ET 2 m J 7 1o\3 =PP3V3 ENET_FET ;01 o
12T
1C7961\F _
R7962* —— 0,,033UF |
10K T %g
1
Wiy R7960 | * GSRR
2 100K p
OP3V3ENET_EN L1 AAA 2 P3V3ENET SS 2 H 1
iy “6“
?7961 |23 402 Zos"
SSMBN15FEAPE
sors63 | Kh
=
&
5[G™" Siz
o > =P3V3ENET| EN

MOBI LE:

Recommend al i asing PM SLP_RMGT_L and
Nets separated on

=P3V3ENET_EN.

ARB for alternate power options.

8

0. 9V ENET

=PPOV9_ENET_POVOENETFET

nglge 1
' %Léi'?f CRI TI CAL
. _=PP3V3 S5 POVOENETFET R7990 ik Q7990
LANN 2 —POVOENET_SS S| 2312808
5%
ol 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 a0b" POVOENET_EN L_RC Rds(on) | 37 nChm @. 5V
SSMBNIBEEAPE || ID(max) | 3.25 A @5C
4 — Loading | 0.140 A (EDP)
s[g¥st;
¢ [y =POVOENET_EN

SYNC NVASTER=MASTER

SYNC DATE=VASTEH

TTILE

POVWER FETS

d}@ Appl e |

TG NOVEER e |
ne. | 051-8561 |D
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CHECK

s LVDS | G FPANEL PWR

1R9014

5%

%16¥V

« =PP3V3_S0_LCD PANEL

, | G_PANEL_PWR GLI TCHES

APN 35352805

CRI TI CAL

Us000
FPF1009
GVFET- 2X2- 81 N

2MVIN_1 VOUT_1

L 3MIN 2 VOUT_2|

aw B

ON POVER UP

PP3V3_SW LCD PANEL 1YY Y L2

LCD CONNECTOR

LVDS CONNECTOR: 518S0650

FOUR GROUNDI NG VI AS SHOULD BE DI STRI BUTED
ALONG THE GROUND SHAPEdIH?T EE&LE\ID THE CONNECTOR BCDY

6 7

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

M N_NECK_W DTH=0. 20 MV

C9011 |1 C9012
= 8T
&

6

c
G
||

gum
SN
N

., _LVDS_ 1 G DDC CLK

9
20474-030E- 11
- RT- SM

e
3

LVDS | G DDC _DATA

o LVDS 1G A CLK N

no LVDS 1G A CLK P

wlw
Mo

“L905p, CAMERA

DLPONS
7215 (O} USB_CAMERA P 3 (Y Y L4 s 7 USB_CAMERA CONN_P
2 (Y L1 57 USB_CAMERA CONN_N

72 18 (OO} USB_CAMERA N

PLACEMENT_NOTE=PLACE CLOSE TO J9000.

%TER: Ro4 M.B SYNC

o
o
M N_NECK"W DTH=0. 20 40
WNERGEES W THEO- 30 4o
. PP3V3_SO_LCD DDC F - g
MM&HE WB#EB?E W o- LVDS | G A DATA_N<O>_ 1o
1o7 LVDS | G A DATA P<0>_g 85
(LVDS DDC POVER) Y
1o7 LVDS | G A DATA N<1>_ 1q 5
nes LVDS | G A DATA P<1>_ 1l 5
1o, LVDS | G A DATA N<2> g D I/ E
o, LVDS | G A DATA P<2>_ 13
=, LVDS |G A CLK F_N e o
=, LVDS |G A CLK F_ P e EDY
e 16|
CRI Té b
NC
Mmlz aMA o2 45 2 PPVOUT_SO_LCDBKLT 18 g
J_109017 L 19| LED BKLT I/F
20|
— S Jorr «+ LED RETURN 6 ne 29
CERM LED RETURN 5 22
3 2 67 7 o
m PLACE_NEAR=J9000. 19: 1MV s 7 LED RETURN 4 23] o
= <+ LED RETURN 3 EZ
o+ LED RETURN 2 25
L9050 o LED_RETURN 1 26 g
=PP5V_S3_CAMERA 2 (YY YLt . PP5V_S3 CANERA F 2o
N TI'NE WL)IH=8 3 m 23
FERR- 120- OHM 1. 5A VLR REER Y BFFES: 35T o
0402- LF C9016 1 = 20| o
L 30| CAMERA I/ F
PLACE_NEAR=L9050. 2: 1MVI EH I L

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NEORMATI ON_CONTAI NED HERELN IS IHE
RI ETARY PROPERTY OF APPL OO\/PUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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8 7 6 5 4 3 2 1
D
C9300
_DP_I G AUX_CH P o tF DP_AUX_CH C P_
ity
s
o < pP EXT DDC A K[ lo
_ al gl Jo ol Ty lo
S| GNAL__MODEL=DP_AUXCH_FET % 3% S| GNAL_MODEL=DP_AUXCH_FET
it LT 3T
K ® 37650857 -
Rerqore 0300
SOT563 SS@?&GFE
C9301
_DP_I G AUX_CH_N 9 DP_AUX_CH C_N_
5

o

o[ " ]- DP_EXT_DDC DATA
a »
S| GNAL_ MODEL=DP_AUXCH_FET Lyl % U;r lylo S| GNAL_ MODEL=DP_AUXCH_FET
M T [ o Q) OM T 376S0857
@302 "7 03
SSMBN16FE 1 C9303
sarses 0 0033UF SSEREPFE
T oy,
402
DP_CA DET ams
PART NUVBER 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 DATE=02/16/201

SYNC MASTER=K6 M_B
DI SPLAYPORT SUPPORT
DTG O s |
d} Appl e I nc. 051-8561 |D
o C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG R —
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 93 OF 109
Il NOT TO REPRODUCE OR COPY I T F
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Port Power Switch

CRI TI CAL

T%@%?B PP3V3 SO DPI LI M o L 2 _PP3V3_S0_DPPWR
I ot YLREREWEEFES. 28 s coate:  VITESHEEE W FL940!

« =PP3V3_S5_DP_PORT_PWR

o

6w 107 m—PMLSLP_S3 L 4 |en ach3 TP_DPPWR _OC L 12- 1 %W R
) D > ggplw s DP_EXT_M._F_P<0> 11”)%3}52}7:‘}5""_4, = DP_EXT M._C P<0> C94%01UH _DP EXT M_P<0>
CRI TI CAL CRI TI CAP] ECV' —
9481194801 [1(C9487 |(C94851: 09486 I 5| DPEXT MF NeQ> 2 (Y Y Y3 s DP_EXT_M._C N<O0> C9411 1||2 DP EXT M._N<O> am
0.1 ;;__ 222 I;_: ::1900UF 0. 1Lé§ — :_L%yp = DPF—E 0. 1uF! q
8%, _CEgmz 2 K/_ANE S )
CERY £ 52NEw Y 8058 RCLAMP0524P
SLP2510P8
= 5|l O 104
6|NC NCl7.
% PLACE_NEAR=J9400. 3: 3M\M
ROAZY
K N
) oM _cec G L
ab5 M NI DSPLYPRT- K83- GEN2
1R9425 F- RT- THSM
1M ( BOT ROW TOP ROW
i,é_lﬁ'\év TH PINS SM PI NS
2402 2| GHOT_PLUG DETECT  GNDO---
1250%2%&%’““ tlocaria . Laveopo-t3 LFL9A0L
EXT SR 2 = CONFI @ -
e Ped> 414 1112 i —EXT. P<3> ¢ L ] D RN . DP_EXT M_F_P<i> JTOMZI0AM, D EXT ML_C P<i> C9412 1([2 DP_EXT M_P<i>
0. 1uF == | DP_EXT_M_F_P<3> 10/ oM LANESP . Laneanol® AN 0. 1uF | [T0% T6vV X6R 302 <m
oy DP_EXT_M._N<3> C94%51U;H 2 o Tev—ertoPPEXT M._C N8> 3 (Y'Y 2 =l DP EXT M._F N<3> 12LOML_LANESN  WL_LANEINO-ES L=l DPEXT M E N>  2(YVYY1L3 DR EXT M CNi>CO413 1112 0p ExT M Nel> am- -
. OGND G\NDO 0. 1uF °
5 oy DP_EXT_AUX_CH C P 16 oA 0P W LANE2POLLS
7 ocay—DP_EXT_AUX CH C N .;_g_oAuxfcl-N M_LANE2NO 1; c%*f
ws =PP3V3 SO_DPCONN bP ESD ObP_PVR RETURNO
» SPPRVRAV3 DPCADET — RCLAVPO524P
U CRI TI CAL SHI ELD PI NS J SLP2510P8
R9443" RO442! D9411 e
100K . RCLAMP0524P 514- 0706
1 % 10%'02 RngJK SLP2510P8 2o oL
thgvz Wby 01%% 9ne nel1o
» oy DP_EXT_CA_DET 2 ;15}29/2 2dio 1di 2 .
6 9INC NG 10 - PLACE_NEAR=J9400. 9: 3MM
440 =+
2N7002BW X & - = = cgfﬁE&'?L
: ) L
E: S DP_CA DET*(lL PLACE_NEAR=J9400. 12: 3MVI3 D9400 =
1 3 RCLANMPO504F
INTO02 4)?!.(‘:)5 By — GPLAcgNEAFchAoo. 2:3W1 FL94
SOT” 363 |‘S‘_>: o)s DP CA DET. O 1 12 SOt
- DP to DVI/HDM s DP EXT_ M_F P<2> 1 swwr: 4 . DP EXT M_C P<2> C9416 1||2 DP EXT M_P<2> o
4 to 5
RO4221| cable Adapter 2 5 0. 1uFl
0440 nust have Drain to Gate |eakage of <500nA and Gate to Source resistance of >5Mchm M:llg% ;ﬁfﬁ:sli‘)x - ., | DP_EXT M_F N<2> 2 Y Y'Y L3 s DP EXT_ M_C N<2> C94%71 H 2 _DP EXT M_N<2> -
21552 a . 1lu
1 DP_ESD
L 1 = CRI Tl CAL
- D9411
RCLAMP0524P
SLP2510P8
o o _=PP3V3_S0_DPCONN
1 5[ 0 194
ROALR R9444" pr e
o 108
M:ih\évz M:_lg\év g PLACE_NEAR=J9400. 15: 3MM
» @ DP_EXT_HPD 4022 .
6
441 il
ZWOOZ%X-? o =
SOT-36 Ig:ez DP_HPD Q)
1 3
2N7002%4>f1% i'_\
SOT- 363 E: /5 DP HPD Q SYNC_VASTER=NASTER SYNC_DATE=MASTE
T E—
¢ RO423t| [P Seurce mst pul Di spl ayPort Connect or
100K down HPD input with 1B =7\ e
9% greater than or equal -
Mizllgw to 100K (DPv1.1a). d} App| e | nc. 5 8561
2 <) C. 0.0
= NOTI CE OF PROPRI ETARY PROPERTY:

DO NOT SYNC. K6 PAGE W TH

K84 CONNECTOR
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PROPRI ETARY PROPERTY_OF "APPLE COMPUTER, | NC.
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PLACE_NEAR=L9710: 3MM

L9710 CRI Tl CAL
- 33UH- 1. BA” 110MOHM 09710
PPVI N BKL 1Y L2 PPVOUT S0 LCUBKLT SW__1 ll>—||_2 PPVOUT SO LCDBKLT 4 64
N DTH=0. 38" MM 1217AS- 2SM N Brie KRR BTEES: 34N
ReESoY PLACE_NEAR=L9710: 3MM CRI TI CAL s % RB160M 40 CRI TI CAL | CRI TI CAL | PEASE-NERRERI6701%1 %5 Aeefsty
7131 |1 C9710 R9730 109715 |+ C9716 |1 CO717
0. 1UF — —— 10UF 10 DI DT=TRUE — 4 7UF —4 7UF —— lOOOPF
75 46 I SNS LCDBKLT P 10% 2—— —; 19% S ow —; H —; %(g‘\’z . —; ig‘éﬂvv
| SNS LCDBKLT N 205 85 2WELF f = 600kHz 486 M 466 503 XV\QG%J]_
7s a0 (0T} CDBl PLACEVENT NOTES: PLACEMENT_NOTE=PLACE [LOSE TO L9710 2
_— GND_LCDBKLT_ PGND 1 §d 2
i ek
(C9710- C9711) = =
LCDBKLT VI N
NZ-NECK-W DTH=0.
- - WF: C9711 AND C9717 NOT | N REF SCHEMATI C.
20 | ooy 4
PLACEiNEAFkLB700 1 3MVI 3
1C9711
1000"5 — —=1iUF PP5V5 S0 LOCDBKLT | 23 |voco vour| 24 NOSTUFF NOSTUFF NOSTUFF | PLACEMENT NOTEs:
wo BBl TR Q2L | [ r2s | 19025 | Sace Near w700
603-1 Cg?z%o 1 1 9927U'Q_‘]_ VolrAGESs. 5V CRI 1}8Abl_ RO715! f— %.BQVOPF f— %.g%OPF f— %.g%OPF
. . 1M C9721- C9726
DL/ IR P M S4B 0EP OWP = Vovp * (1 + RalRb) o1t A B - [ ( )
402 402 ( SG\D) LLP VOVP = 6.9V +/- 0.35V NFZII(SEZ 722 1 724 1 C9726
) 22 | CDBKLT OVP <Ra> 100PE - 100PF - 100PE ——
RIG5° o 55 55 55T BT PROD
s o T LVDS | G BKL_PWM 2 1, LVDS |1 G BKL_PWJ R 16 | pym CERM e e R9
1% 18 | wake cHl 7 BKL _MC CH1 1 2 BKLT: PROD LED RETURN 1
Y | 9709 WM RN W BTEES: S0 e A Y R9718 RS BHED: S0
T 6 | en oel® BKLMC O 3 2 BT PECD LED RETURN 2_ ) o
S 8% } NRECR-W BHFER: 30" wle do2®" LED RETURN 3
CERM LCDBKLT COWVP 17 | cow cel @ BKL_MC CH3 BKLT: PROD 1 2 7 6a
'RO726 o : " 1 RS BIFES 3o, R9§20 e 3o g
10K L o I SET ol 10 BKL _MC_CHA 1 2 BT prop LED RETURN 4 o
iiew LCDBKLT | SET W NREBH BITER 50 oo ' ow R9721 m.;wm@
C9705 1 M- LF 202 0
5402 o odate L - ol 11 BKL 1 2 BKL T: PROD LED RETURN 5 -
T - M RFEEoFW BIFES: 30" RO R922 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 FAalL| 14 LCDBKLT FAI L
tRozes  Cg70e:| [PAKO RO716
3732 OPE —— < 14 58 R9702! ]
1% 280 1/ 16W g 66 243K < PLACE_NEAR=U9700. 25: 1MV
oW 2| ], — dd BB NOSTUFF 0, 1180 om
, i B PR sers P e yary W[ XV@700
IR ~ 402, <Rb>2 SM
" SR L KoL .SG\ID L 2 PLACEMENT_NOTE=PLACE XW0700 FAR FROM THE NO SY PINS 3 AND 4
I SET = 153mA / <Ri set> NEGK WY DTH=0. 2471 -
— =
13.3 I nch, K84 Panel (9 LEDs per string)
TARGET: | SET = 20mA, OVP = 35V
ACTUAL: | SET = 19.9mA, OVP = 35.2V
PART NUVBER 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 R717, 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

WMSTER
T

SYRC_DATE=NVASTER

LCD Backl i ght Driver (MZ34845)
BTG NOVEET yaz |
d} Appl e | nc. | 051-8561 |D
S C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREIN IS THE
Rl ETARY PROPERTY_OF APPL| wVPUT I NC.
HE POBLOSIR AGRERS TO THE FOLLON NG
| TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 97 OF 109
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CRI TI CAL

FDC638APZ_SBMS001
SSOT6- HF

F9800
2ANP- 32V
> =PPBUS_SO_LCDBKLT 1 2 PPBUS SO LCDBKLT FUSED
. mm
04027 PNREER Y BFED: 267
PBUS SO_LCDBKLT EN L
807 b
SSNBngEAPE =
sOT563 | KhH
—
5[G N sl;
BKLT EN L
w sy LVDS 1 G BKL_ON
807 |.bl¢
sovBNISRORL [
soT563 | K
—H
=
2[NSty
-y BKLT_PLT_RST_L

LVDS | G BKL_ONs o
LVDS | G BKL_PWM, 4,

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

(@}
N

e
Mll =

B
IS4
NI

"gik

PPB

=12. 6V

PPBUS SO LCDBKLT FET

MOSFET FDC638APZ
CHANNEL P- TYPE

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

%WSTER:( RoZ ML) SYNG DATE=( 107 10/ 2000)]
LCD Backl i ght Suppor t

sz |
CB Appl e | nc. 051- 8561 | D
cl C.0.0
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PROPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 98 OF 109
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED 68 OF 76

i

2 1




8 7 6 5 4 3 2 1

FSB (Front-Side Bus) Constraints CPU / FSB 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‘G&:’{ ELECTRI CAL RAI NT SET PHYSI mttli T YPI:SPAO NG
FSB_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD _ — — o E—— ESB D L<15. . 0>
— O ESBDATA GROPO | ESR | _ .. 710 14
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 DSTH 50S | ESB DSTH FSB_DSTB L_P<0> 1014
— — | |[>—FEsBDstBO | ESB DSTR 50S| ESR DSTR FSB_DSTB_L_N<O> 71014
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 3 - - -
— — 5]
FSB_DATA * =2x_DI ELECTRI C 2 FSB_DATA TOP, BOTTOM| =4x_DI ELECTRI C 2 o D_W__Bﬂ,zgz E:*xii Egg B' k,\</3&'<'1i6> T
CO—ESBDATA GROP1 | FSR | | 710 14
FSB_DSTB * =3x_DI ELECTRI C ? FSB_DSTB TOP, BOTTOM| =5x_DI ELECTRI C ? _ O EsBDstEl | SR DSTR 50S | ESR DSTR FSB_DSTB L_P<1> 710 14
= = ©®| |[>—EsBDsTBL | ESB DSTR 50S| ESR DSTR FSB _DSTB L N<i1> 71014
FSB_ADDR * =STANDARD ? FSB_ADDR TOP, BOTTOM| =3x_DI ELECTRI C ? g = == =
<47..32> 7 10 14
FSB_ADSTB * =2x_DI ELECTRI C ? FSB_ADSTB TOP, BOTTOM| =4x_DI ELECTRI C ? @ O ESBDATA RO BSR *:2: E:*xx Egg B' I,:N4Z <2§2 °
O ESBDATA GROP2 | FSR | | 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 ESBDSIE2 — BSBDSTA S0S BB DSTA SB DS °
FSB 4X signals / groups shown in signal table on right. @ D—w—ﬁﬂizz ESB*xIQ Egg B' k,\</63'<'338> T
Signals within each 4x group should be matched within 5 ps of strobe. O ESEDATA 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.DhSIEd  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—FSADSIER . BSA DSTA S80S - BSA. o
FSB 2X signals / groups shown in signal table on right. x O D_ESB!AIDR,GKLED__SB,EZZ 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 FSBE 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_ﬂiz: E:i:?n FgB ADST:éSL<1> .
CO—ESB ! _ 710 14
Intel Design Cuide recormends FSB signals be routed only on internal |ayers. - 1x <R 50S EsB 1x ESB ADS L
= ! _ 710 14
NOTE: Intel Design Guide allows closer spacing if signal |engths can be shortened. CO—ESB_BREQQ | ESB 50S ESB 1X ESB_BREQO_L 10 14
2]
SQURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.1 = - EShh0s " 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=a=sr ey I FSE_DROY L o
PHYSI CAL_RULE_SET LAYER &LE’A‘((E%TE M NI MUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP § CoO—EsB X 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‘é i e —— ESB LOCK L
i 7 | 7 710 14
CPU_27P4S * =27P4_OHM SE| =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 7 ML 7 ML LS O—ESB_CPURST | ESB 50S ESB 1X FSB_CPURST L 10 13 14
- - - - - - - - — : <2..0> 10 14
NOTE: 7 mi| gap is for VCCSense pair, which Intel says to route with 7 m| spacing w thout specifying a target inpedance. L *li ngﬁ E:*K Egg ?ng\_( i g o
CO—EsB ! _ 10 14
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG WG SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG 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 ) 2:: jf::: gt j,:;r: 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 i O—CRUINT | 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 pL 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] Lk e FSB LK OPU P
PHYSI CAL_RULE_SET LAYER &L?A‘({E%JTE 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 CO—ESBaK crPU CK FSB 100D QK ESB FSB_CLK_CPU N 10 14
" ~ ~ ~ ~ = = == , 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 | G K 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 | QK 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 CcPU 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 vce_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_OHMLDI 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 CONE \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 L‘?OQ CPlL O:’U COVP<3> "
CLK_FSB * =3x_DI ELECTRI C ? CLK_FSB TOP, BOTTOM| =4x_DI ELECTRI C ? o—eu e CPU 27PAS CPU_COVP CPU_COVP<2> 10
. N - Do—eucawe CPU 50S CPU_COVP CPU_COMP<1> 10
SQURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2.5 -y T P CPU CONP<0 .
O—XPE_1nl 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_TICK 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
CO—XDE_BPM LS CPU 50S cPy | TP XDP_BPM L<5> 1013
O (ESB_CPURST 1) |cpuys0s CPULTP XDP_CPURST_L 13
[ CPU_50S CPU 8M L CPU_VI D<6. . 0> 11 58
[— CPU 50S CPU 8M | | M\WP6_VI D<6. . 0>
O CBLLVCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE P 11 58
[O—CBLLVCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N 11 58
O (CPU VCCSENSF) | cpy 27p4s cpy veesensE | | WP6_VSEN P s SYNC MASTER=12/ M.B SYNC DATE=02/ 16/ 2010
O—(CPU VCCSENSE) | cpy 27p4s cpy veesense | | WP6_VSEN N - amya -
CPU/ FSB Constraints
d} Appl e I nc. 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 O K MEM A CLK N<5. . 0> 15 26
— O MEMA CKE MEM 40S MEM CTRI NMVEM 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 NEM_ OMD. MEM A_A<15..0> 15 20
. MEM A_CMND MEM 40S NMEM CMVD NVEM A BA<2..0> N
N — & 5 [ LA L A s 26
MEM_CTRL2MEM 2.5: 1_SPACI NG P NV DG says 2x inner, 4x outer NEM A_ VEM 405 NEM. NVEM A RAS L 1o
MEM_CNMD2CMVD i =1.5: 1_SPACI NG ? NV DG says 2x inner, 4x outer O MEMA QD MEM 40S MEM CMVD MEM A CAS L 15 26
— ) oD oD MNEM A VE L
VEM CND2VEM * =3: 1_SPACI NG ? 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 NVEM 40S VEM_DATA MVEM A _DO<15. . 8> 1o
MEM_DATA2MVEM * =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— NEMLA_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> e
_ X _ h 7 2 RULE SET_ . - - " - RULESET. O MEM A_DQ BYTE NEM 40S MEM DATA MEM A _DiVk1> 1528 ]
MEM_CLK MEM_CLK * MEM_CLK2MEM MEM_CMVD MEM_CLK * MEM_CMD2MVEM CO—MEM A DQ BYTE2 MEM 40S MEM DATA NVEM A DiVk2> 15 28
" = " = O MEM.A_DQ BYTEZ MEM 40S MEM DATA NVEM A _DIMK3> 15 28
MEM_CLK MEM_CTRL NEM_CLKZM%N!H MEM_CMVD MEM_CTRL NEM_CNDZ‘NFN.IH NEM A DO BYTE NEM 408, NEM DATA VEM A DVE4> e
MEM_CLK MEM_CMVD * MEM_CLK2MEM MEM_CMVD MEM_CMVD * MEM_CMD2CMVD CO—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‘NFN.IH NEM A DO BYTEZ NEM 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
_ _ O MEM A DGSO MEM 70D MEM DCS MEM A DQS N<O> 15 28
NET_SPACI NG_TYPEL | NET_SPACI NG _TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET 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 MEMLCLK MEM_DATAZVEM. MEM 70D MEM DO MEM A_DQS_P<2> 15 2
MEM _CTRL MEM _CTRL * MEM _CTRL2CTRL MEM _DATA MEM _CTRL * MEM_DATA2MEM MEM 70D VEM DS NVEM A _DOS N<2> 15 28
" = " T MEM 70D MEM DCS MEM A_DQS_P<3> 15 28
MEM_CTRL MEM_CMVD NEM_CTRLZ‘I\(I‘EI\./VF MEM_DATA MEM_CMD NEM_DATAZ‘I\V/EI\./’IF MEM 70D NEM DR VEM A DOS N<3> .
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 MEM DCS MEM A_DOS_N<4> 15 28
MEM_CTRL MEM_DQS MEM_CTRL2MEM MEM_DATA MEM_DQS MEM_DATA2MVEM MEM 70D NEM DR VEM A DOS_P<5> .
I _ MEM 70D MVEM DCS MEM A _DOS_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_QOTHEVRW MEM 70D MEM 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
MVEM DG5S MVEM_CVD * VEM DQS2VEM MVEM_CVD * * MEM 20THER MEM 70D MEM. LK MEM B CLK P<5..0> 152
M B K _N<5. . 0>
MEM_DQS MEM_DATA * VEM_DQS2MEM MEM_DATA * * MVEM_20THER MEM_Z0D MEM ALK M2 a 50 e
M B <3..0> =
VEM_DQS VEM_DQS * VEM_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 . . . H h h : . . fo») 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> o
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 o
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 pENLDATA NS DO15 0 o
! . » A .. 15 28
SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112), Section 6.2 MEM 408 MEM DATA MEM B DO<23. . 16> o
MCP NMEM COWF i gnal Con ral n MEM 40S MEM_DATA MEM B_DQ<31. . 24> o 2
S g a St a t S N MEM 40S MEM DATA MEM B _DQx<39. . 32> 15 28
PHYSI CAL_RULE_SET LAYER AGFONRSITE | 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 MVEM 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> e
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 MEM DCS MEM B_DQS_N<O> 15 28
MEM 70D MEM DQS. MEM B_DQS P<1> 15 28
MEM 70D VEM DS VEM B _DOS N<1> 15 28
MEM 70D MEM DQS MEM B_DQS P<2> 15 28
MEM 70D VEM DS NVEM B_DQS 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 MEM DCS MEM B_DQS P<5> 15 28
MEM 70D MEM DCS MEM B_DQS _N<5> 15 28
MEM 70D MEM DCS MEM B_DQS P<6> 15 28
MEM 70D NEM_DOS VEM B_DOS N<6> oo 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_MEM Cave | voe MvEM cave | MOP_VEM COVP_ VDD s le I nc 051- 8561
MeP_VEM cave | vee vEm cave | MCPVEM COVP__GND 15 App . —
S C. 0.0
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PCl - Expr ess MCP89 Net Properties
PHYSI CAL_RULE_SET LAYER ALLON ROUTE 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" NEI_I YPE
- = ON LAYER? b ELECTRI CAL_CONSTRAI NT_SET | PHYSI CAL SPACI NG
PClI E_90D * =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF = PCLE 90D PCLE PEG R2D P<15. . 0>
CLK_PCl E_100D * =100_0HM DI FF|  =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF fa— PCLE 90D PCLE PEG R2D N<15.. 0>
[O—BEGRD PCI E_90D PO E PEG R2D C P<15..0>
= PCl E 90D PClE PEG R2D C N<15.. 0>
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT [ BEG 2R PCLE 90D PCLE PEG D2R P<15. . 0>
PCI E * =3X_DI ELECTRI C ? PCI E TOP, BOTTOM| =4X_DI ELECTRI C ? [ PCl E 90D PClE PEG D2R N<15.. 0>
N e = PCl E_90D PCIE PEG D2R C P<15.. 0>
GKPAE 20mL ? = POLE 90D PaE PEG D2R C N<15.. 0> D
MP_PEX_COWP - sML ? PGLE 90D PaE PCIE AP _R2D P \
SOURCE: MCP89 I nterface DG (DG 04625-001_v0.9), Section 2.3 g PCIE 90D POLE PCl E_AP_R2D N .
O—BCLE AP RD PCl E 90D PClE PCILE AP R2D C P s 16
[ PCl E_90D PClE PClE AP_R2D C N s 16
NEED PCl e Genl/ Gen2 not es! = — T Y — o VR
. = PCI E_ 90D PO E PCl E_AP_D2R N o 16
i PCl E 90D PClE PCl E ENET_R2D P
PCI E_90D PO E PCl E_ ENET_R2D N
g PCl E_ENET_R2D PCl E_90D PClE PClE_ENET_R2D C P 9 16
. . = PCLE 90D PCIE PClE ENET_R2D C N 9 16
Anal og Video Signal Constraints = _raroer e T T PCIE_ENET_D2R P
ALLOW ROUTE = [ PCl E 90D PCLE PCl E ENET_D2R N o 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 GAP : 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 [= PCIE_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 [— PCI E_ 90D PO E PClE FWR2D N
N P N O—BCQE EWRD PCl E 90D PClE PCE FWR2D C P s 16
all 20mL : el el ORT_2CRT = PCLE_ 90D POLE PCI E_FW R2D C N o0
CRT_2CRT * 15 ML 2 [O—BCLE_EW PR PCIE_90D PCLE PCIE FW D2R P o1
CRT_2CLK * 50 ML 2 [ PCl E_90D PO E PCl E_ FW D2R N o 16
= D PCI E_90D PO E PO E FWD2R C P
CRT_2SW TCHER i 250 M L ? [— PCl E_90D PCLE PClE FWD2R C N
CRT_SYNC * =4x_DI ELECTRI C 2 O MCP_PE0_REECI K QK PO E 1000 CLK PCLE PEG CLK100M P .
N _ e [ K PCE 1000 LK PCE PEG CLK100M N s 16
McP_DAC_Covp =2x_DIELECTRI C ? O ME_PE1_REFQK CK PO E 1000 LK PO E PCl E_ CLK100M AP_P s 16 C
CRT signal single-ended i npedence varies by |ocation: = QK PAE 1000 QK PO E PCl E_ CLK100M AP_N o 16
- 37.5-ohmfrom MCP to first term nation resistor. O ME_PE2_REFQK QK PAE 1000 QK PO E PCl E_CLK100M ENET_P 91
- 50-ohmfromfirst to second term nation resistor. = CIK PCIE 1000 OK PAE PCl E_CLK100M ENET_N 016
- 75-ohm from output of three-pole filter to connector (if possible). O ME_PE3_REFQK QK PAE 1000 QK PO E PCl E CLK100M FW P o 16
R/ &' B signals should be matched as cl ose as possible and < 10 i nches. i QK PAE 1000 QK PO E PCl E_CLK100M FW N s 16
SOURCE: MCP89 | nterface DG (DG 04625-001_vO0.9), Section 2.4.1. O MCE_PEX_CLK_COVP 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 g CRT_BIUF CRT_50S CRT CRT | G B_COw_PB
DP_90D « ~00_OHMLDIFF| =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF [O—ELSXC CRI_S0S CRI_SYNG CRT_1 G HSYNG
= - - - - - - CO—CRLSINC CRT_50S CRT_SYNC CRT_| 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 O MB_DACVREE wee_pac cove L MUP_TV_DAC VRER =
OO IMS IGTIXC DP_90D nspraypert | 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 VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI GHT : TM)S7I GﬁTXD r)Pian) DI SPL AYPORT T'\/DS | G TXD P<5 j O>
DI SPLAYPORT * =3x_DI ELECTRI C ? DI SPLAYPORT TOP, BOTTOM| =4x_DI ELECTRI C ? OIS IG TXD DP_90D pispLAayPorT | TMDS | G TXD N<5. . 0>
LVDS * =3x_DI ELECTRI C ? LVDS TOP, BOTTOM| =4x_DI ELECTRI C ? O EXT M DP_90D nspiaypert [DP 1G M. _P<3. . 0> N
LVDS intra-pair matching should be 5 mls. Pairs should be matched within 100 mls. [ D ppeap— $ : g XLUXNZa 330> .
) . . h DP_EXT_AUX_CH DP_90D DI SPI AYPORT 9 65
NOTE: NV DG reconmends 90 ohmdifferential for LVDS, but cable/display assune 100 ohm = DP | G AUX CH N
Di spl ayPort/ TMDS i ntra-pair matching should be 5 ps. Inter-pair matching should be within 100 ps. OB EXTAUX.CH 15900 DL SBLAYPORT oo
Di spl ayPort AUX CH intra-pair matching should be 5 ps. No relationship to other signals. O ME_TMISO_RSET MCP_DV_CQVP MCP_TMDSO_RSET 17 24
Max trace length: LVDS 10 inches, DP 8.5 inches. O ME_TMISO_VPROBE MCP_TNMDSO_ VPROBE 17 24
SOURCE: MCP89 | nterface DG (DG 04625-001_v0.9), Section 2.4.2 VST IT LS 1000 Lvos LVDS |G A CLK P . B
i LVDS IG A QK LVDS 100D LVDS LVDS 1G A CLK N o 64
SATA I nt erf ace ConSt rai nt S N g LVDS | G A DATA LVDS 100D LVDS LVDS | G A DATA P<2..0> 7964
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP O—LVDS LG A DATA LVDS 100D LVDS LVDS | G A DATA N<2..0> 7964
SATA_90D « ~00_OHM DIFF | =90_OHM DI FF =90_CHM DI FF =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF Do ﬁf: ?fifmiﬁ: : ﬁ,:ggg : ﬁ tggg : g ﬁ §$ﬁ Z:gz
g LVDS IG B O K LVDS_100D LVDS LVDS IG B CLK P
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT OO—L\DSIGE AK LVDS 100D LVDS LVDS I1G B CLK N
SATA * =3x_DI ELECTRI C 2 SATA TOP, BOTTOM| =4x_DI ELECTRI C 2 CO—L\DS LGB DATA LVDS_100D VDS LVDS |G B DATA P<2.. 0>
- M ’ i i O L\DS 1 G B DATA LVDS 100D LVDS LVDS | G B DATA N<2..0>
SATA_TERMP * 8 ML ? CO—LVDS LG B DATA3 LVDS 100D LVDS LVDS | G B_DATA_ P<3>
SATA intra-pair matching should be 1 ps. O MDSLG B DATAZ LM0S 100D LMDS, LVDS 1 G B DATA Ne<3>
Max trace length: 12 inches for SATA Genl/ Gen2, TBD for SATA Gen3. >_| | MCP_DV_COVP. MCP_| FPAB_RSET 17 24
SOURCE: MCP89 | nterface DG (DG 04625-001_v0.9), Section 2.6 O MCE_L EPAB_ VPROBE MCP_| FPAB_VPROBE 17 2 —
[CO—SATA_HDD R2D SATA_90D SATA SATA HDD R2D C P 18 33
[ SATA_90D SATA SATA HDD R2D C N 16 33
[ SATA_90D SATA SATA _HDD R2D P 733
[ SATA_90D SATA SATA HDD R2D N 733
[CO—SATA_HDD 2R SATA_90D SATA SATA _HDD D2R P 16 33
[ SATA_90D SATA SATA _HDD D2R N 16 33
[ SATA_90D SATA SATA_HDD D2R C P 733
= SATA_90D SATA SATA HDD D2R C N a3
[CO—SATA 0D R2D SATA_90D SATA SATA ODD R2D C P 18 33
D SATA_90D SATA SATA ODD R2D C N 16 33
= e a— e — A
SATA_90D SATA 7 33
g SATA_COD R SATA_ 90D cATA §ﬁ$ﬁ % ng EI o5 SYI\CII II\ﬁSTEkT27 M._B - SYNC DATE=02/16/ 2010
SATA_90D SATA 18 33
g SATA_90D SATA SATA ODD D2R C P 733 IVCP ConSt ral _" v_ .
= SATA_90D SATA SATA ODD D2R C N 733 le Inc 051- 8561
O MCE_SATA TERVP SATA_TERMP MCP_SATA_ TERMP 18 Ap p . o
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 PRIMARY GAP | DI FFPAI R NECK GAP
LPC_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
CLK_LPC 55S * =55_OHM SE|  =55_OHM SE =55_0HM SE =55_0HM SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG I 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 ALFONBHTE | 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 AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
SMB_55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG I 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 AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY 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 | vEIGHT

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 558 LPC. LPC AD<3..0>

CO—LBC ERAME | L PC 55S LPC LPC FRAME L

O—LBC RESET | L PC 55S 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 N _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.T57 USB_90D USB USB_T57_P

= USB_90D USB USB_T57_N

CO—USB EXTC USB_90D USB USB _EXTC P

[ USB 90D USB USB_EXTC N

[O—USB_SDCARD USB_90D USB USB_SDCARD P

[ 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
s 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 SDIND HDA_55S HDA HDA_SDI NO

[— HDA_55S HDA HDA _SDI N_CODEC

[O—HbA spaur HDA_55S HDA HDA_SDOUT

= HDA_55S HDA HDA _SDOUT_R

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

O ME SUs aK QK SIONS5S | QK SILOW PM ClLK32K_SUSCLK R

= K SION55S | K SILow 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

TTTLE

MCP Constraints 2

d} Appl e I nc.
®
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MCP RGM | (Ethernet) Constraints

PHYSI CAL_RULE_SET LAYER AFOABTE | 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_oase -s5_cHase -s5_cHase —sTanoaRD ~sTANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG I 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 I 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 555 | vop BUEg ak | MCP_CLK25M BUFO_R

[ ENET M1 55S | 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 | ENET_CLK125M RXCLK R
CO—ENELRXAK ENET_M 1 _55S | ENET_M | 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>
[O—ENEL_RXD STRAP ENET_M 1 _55S | ENET_M | 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_TXD 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

T

Et her net
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SMC SMBus Net

Properties

PHYSI CAL_RULE_SET LAYER CA,&‘LE’Q’YE%’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
1TOLl_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 W 0.1 W

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

. SMC_A_S3_! | SMB 58S SMB SMBUS SMC A _S3_SCL -
> SMC_ A _S3 | SMB_55S SMB SMBUS_SMC A _S3_SDA 7 3
. SMC_B_S0_! | SMB 58S SMB SMBUS SMC B _SO_SCL s
_SMC_B_S0_ | SMB 555 | SMB B DA a8
» SMC QSO . | SMB_55S SMB SMBUS SMC O_S0_SCL s
. SMC_0_S0_ | SMB 58S SMB SMBUS SMC 0_SO_SDA s
> SIVC_BSA_ |sve 558 lsvm | SMBUS SMC BSA SCL 738
> SMC._BSA_ | SMB_55S SMB SMBUS_SMC BSA_SDA 7 3
S SIC_ VGV | SMB 58S SMB SMBUS _SMC_MGMT_SCL s

| 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 CsSlI _N ss
[ 1TOl DI EEPAIR CHGR CSI _R P ss
[ 1TOl DI EEPAIR CHGR CSI _R N ss
CO—CHER €SO 1TOl DI EEPAIR CHGR CSO P 55
= 1TOl DI EEPAIR CHGR CSO N 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

TTTLE

SMC Constraints
TG OB g |
d} Appl e | nc. | 051-8561 |D
o C.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREIN | S THE
P RI ETARY PROPERTY _OF APPLE COMPUTER, | NC.
THE POSESSCR AGREES TO THE FOLLOW NG
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2 1

M sc Net

Properties

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’@#"
SENSE_1TOl_55S * =1:1_DIFFPAIR|  =55_COHM SE =55_OHM SE =55_OHM SE =1:1_DIFFPAIR | =1:1_DIFFPAIR
THERM 1TOL_55S * =1:1_DIFFPAIR|  =55_COHM SE =55_OHM SE =55_OHM SE =1:1_DIFFPAIR | =1:1_DIFFPAIR
DI FFPAI R * =1:1_DI FFPAI R =1: 1_DI FFPAI R =1:1_DIFFPAIR | =1:1_DIFFPAIR
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
SENSE * =2: 1_SPACI NG 2
THERM * =2: 1_SPACI NG 2
AUDI O * =2: 1_SPACI NG 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
ENETCONN * 25 MLS 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
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_PONER * PVR_P2MM
MEM_CVD G\D * GND_P2MM MEM_CVD VEM_POVER * PVR_P2MM
MEM CTRL G\D * G\D_P2MM MEM _CTRL MVEM _POVER * PWR_P2MM
MEM_DATA GN\D * GND_P2MM MEM_DATA VEM_PONER * 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\D_P2MM CPU_COVP G\D * G\ND_P2MWM
SATA G\D * G\D_P2MM CPU_GTLREF G\D * G\ND_P2MWM
UsB G\D * G\ND_P2MWM CPU_VCCSENSE G\D * G\ND_P2MWM
CLK_PCI E SB_POWER * PWR_P2MM
SATA SB_POWER * PVR_P2MM
UsB SB_POWER * PVR_P2MM
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET
LVDS G\D * GND_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 PRI MARY GAP | DI FFPAI R NECK GAP
MVEM 40S * 0.09 MV 5.8 MW 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 PCLE MN_R2D P
[ PCI E_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 1Ak LVDS 100D LVDS LVDS IGA CLK F P
[ LVDS_100D LVDS LVDS IGA CLK F N
CO—ME_PE1_REFCIK G K POE 100D QK POE PCIE CLK100M M NI_CONN P
= CLK PCILE 100D | QK POE PCI E_CLK100M M NI_CONN N
Z>—LSB_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 SPL 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 SPL AYPORT DP_EXT_AUX _CH C N
[ DP_90D DI SPIL AYPORT DP_EXT_DDC DATA
[ DP_90D DI SPL AYPORT DP_EXT_DDC CLK

34 72

34 72

Power Net Properties
NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O —CRUTHVENS D2 THERM 1TOL 559 THERM CPUTHVMSNS D1_P n
[ THERM 1TOL 559 THERM CPUTHVSNS D1_N n
[0 CRUTHVENS. D2 THERM 1TOL 559 THERM CPUTHVSNS D2_P n
= THERM 1TOL 559 THERM CPUTHVMSNS_D2_N n
CO—CRU THERVD THERM 1TOL 559 THERM CPU_THERNMD P 10 a1
[ THERM 1TOL 559 THERM CPU _THERVD 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 EEPAIR SENSE_1TOl 559 SENSE I SNS_1V5_S3_P
= SENSE_1TO1_559 SENSE I SNS_1V5_S3_N
= SENSE_1TO1_559 SENSE ISNS 1V5_S3_R P
= SENSE_1TQl_559 SENSE I SNS 1V5_S3_R N
[O—SENSE DI FEPAIR SENSE_1TQ1_559 SENSE | SNS_AI RPORT_P 30 46
[— SENSE_1TQ1_559 SENSE I SNS_AlI RPORT_N 20 46
] SENSE_1TO1_559 SENSE | SNS_AI RPORT_R P 4
= SENSE_1TOl 559 SENSE I SNS_AI RPORT_R_N a5
[O—SENSE DI EEPAIR SENSE_1TOl 559 SENSE | SNS_HDD P 33 a6
= SENSE 1TO1_559 SENSE I SNS _HDD N 33 46
= SENSE_1TO1_559 SENSE I SNS HDD R P 4
] SENSE 1TO1_559 SENSE I SNS HDD R N 6
[CO—SENSE_DI EEPAI R SENSE_1TO1 559 SENSE I SNS_LCDBKLT_P 46 67
[ — SENSE_1TO1_559 SENSE I SNS LCDBKLT_ N w6 o7
[ — SENSE_1TOl_555 SENSE ISNS 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 s 16
= SENSE_1TO1 559 SENSE ISNS ODD R P a6
f— SENSE_1TO1_559 SENSE I SNS ODD R N 4
[CO—SENSE_DI EEPAI R SENSE_1TOl_559 SENSE | SNS_CPWITT_P 0
=t SENSE 1TO1_559 SENSE I SNS_CPWTT_N 0
[O—SENSE DI EEPALR 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—SeK.amr DI EEPAI R AUDIL O SPKRCONN L_QUT P

= DI EEPAI R AUDI O SPKRCONN _L_OUT_N

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

[ DI EFPAI R AUDI O SPKRCONN_S_OUT_N

CoO—SBK.Qrr 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 7 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

BRAOPMAS | OEREPER

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

NO_TYPE, BGA_PLIM

ww 15.5.1

PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
oeFALT . v =s50_amse 0. 100M4 0 w4 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
55_om sE . v 0.076 M4 0.076 Wt sTANOARD. sTANDARD ~sTANDARD
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R 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 M 0.076 Wt sTANOARD ~sTANDARD ~sTANDARD
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
10_amse o, BoTTOM v 0.165 M 0.100 M4
40_om e . v 0.126 Wt 0.100 Wt sTANOARD ~sTANDARD ~sTANDARD
PHYSI CAL_RULE_SET LAYER AFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
27P4_avsE Tcp, BOTTOM v 0.310 M4 0.310 M4
27P4_avsE . v 0.222 Wt 0.222 Wt -sTANOARD —sTanoaRD ~sTANDARD
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
70_an o1 R . N ~sTANDARD ~sTANDARD ~sTANDARD —sTanoaRD ~sTANDARD
70_an o1 R LS5 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 ALOABHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
90_ane ot FF . N -sTANOARD sTANOARD -sTANOARD ~sTANDARD ~sTANDARD
90_ane ot FF LS5 s v 0.095 Wt 0.095 M4 0.238 Wt 0.238 Wt
90_ane ot FF Tcp, BOTTOM v 0.112 Wt 0.112 Wt 0.220 Wt 0.220 Wt
PHYSI CAL_RULE_SET LAYER 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 ~sTANDARD ~sTANDARD ~sTANDARD —sTanoaRD ~sTANDARD
100_HvL0I PR LS5 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 M

0.1 M

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI mﬁRUL’EﬁSEr‘ NET_PHYSI CAL_TYPE | AREA_TYPE [ PHYSI O\Liﬂu;EisEr‘
DEFALT . 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_P3M . =DEFAULT 2 ak_paE . BGA_PLMM wﬁv?m’ o

— aK_sLow . BGA_PIMM wﬁv?m’ -

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

FsB_DSTB FsB_DSTB BGA_PLMM BGA_P3M

1.5:1_SPACI NG . 0.15 W ?

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

3:1_SPACI NG . 0.3 W 2

4:1_SPACI NG . 0.4 2

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

1.5X_DI ELECTRI C ToP, BOTTOM 0.105 M1 ?

2X_DI ELECTRI C ToP, BOTTOM 0.140 M1 ?
3X_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 M1 ?
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 ?

SYNC NVASTER=MASTER SYNC DATE=VASTEH
e

K87 RULE DEFI NI TI ONS

@ Appl e I nc.
®

pSEe
NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE

11 NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL CR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED

109 OF 109
76 OF 76

2 1




