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BOM NUMBER BOM NAME BOM OPTI ONS Bar Code Labels / EEE #'s
639-1115 PCBA, MLB_LDO, FOXCONN, K87 K87_COMVON, K87_SPECI FI C, FOX_DDR_CONN, EEEE: DD16 PART NUVBER ary DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
639-1116 PCBA MB_LDO MLEX, K87 KB7_OCMMEN, KB7_SPECI F1 G MOLEX_DDR_CONN, EEEE: D17 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DD16] CRI TI CAL EEEE: DD16
085-1799 K87 M.B_LDO DEVELOPNENT BOM K87_DEVELOPMENT_PVT 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DD17] CRI TI CAL EEEE: DD17
[bvel 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 [ESO?I PTI O\I REFEREI\CE DES CRI TI OAL BOVI G:-I—I 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 CRITI CAL DEVELCPMENT_BOM
BOM Groups (al ways- present ) Part Substitutions (differences with K6/ K69)

BOV GROUP BOM OPTI ONS PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
K86_K87_COMVON K86_K87_COMMONL, PRQJECT_PHASE: PROD, COMMON, ALTERNATE, BOOTROM PROG, VELLSPRI NG PROG, MCP_T_DI ODE_SENSCR 11480125 L RES MIL FILM 1/16W 113 O 1, 0402, SO, LF R5714 LED: K86_k87
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, | MP6: 2PHASE, SMC: PROG_K87, MCP8OM A02
K86_SPECI FI C CPU: 1. 2GHZ, | WP6: 1PHASE, SMC: PROG_K86, MCP83M

BOM Groups (project phase-dependent)

BOM GROUP BOM OPTI ONS
PROJIECT_PHASE: DEV DEVELCPMVENT_BOM
PRQJECT_PHASE: PRCD K86_K87_DEBUG PRCD
K86_K87_DEVELCPVENT_ONLY DEBUG_ADC, LPCPLUS_CON, SOPGOCD_| SL, EFl _DEBUG, MCPPLL_LDO, EXT1VO05, XDP_CON, LPCPLUS
K86_K87_DEVELCOPVENT_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: PRCOD, SENS_R: PROD, MCPHVDD: P2V5, LDO: FI XED, HTOL_SENSE: YES

Modul e Parts
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33753680 1 PDC, LGDZ, PRQ 2. 40, 25W 1066, R0, 3M BGA U1000 CRITI CAL CPU: 2. 4GHZ
33783792 1 CDC, SLGYW PRQ 1. 2, 10W 800, RO, 1M BGA u1000 CRI TI CAL CPU: 1. 2GHZ
33753797 1 | C, MOPBOM AOL, 31X31MM BGALL68 U1400 CRITI CAL MCP89M AOL
33753866 1 1 C, MOPBOM A02, 31X31MM BGALL68 U1400 CRITI CAL MCP8OM A02
33753876 1 1 C, MOPB3M A02, 31X31MM BGALL68 U1400 CRITI CAL MCP83M
51650706 1 CONN, 204P, SCDI MVl SOCKET, DDR3, RAM BGA 33100 CRITI CAL FOX_DDR_CONN BmRD
516- 0201 1 CONN, 204P, SODI MM P=0. 6MM 32900 CRITI CAL FOX_DDR_CONN
51650790 1 CONN, 204P, SODI MVl SOCKET, DDR3, RAM BGA 33100 CRITI CAL MOLEX_DDR_CONN
516- 0213 1 CONN, 204P, SCDI WM P=0. 6MM 32900 CRI TI CAL MOLEX_DDR_CONN TOD
452-1708 4 SCR ML. 6X0. 35X6. 0, D4, HO. 3, BLK, N7 SCREW., SCREVR, SCREVS, SCREW CRITI CAL
870- 1940 4 POGO PI N, MED, NOI SE- | MPROVED, Sl LVER, K87 ZS0900, ZS0901, ZS0902, ZS0903 CRI TI CAL 2
870- 1940 3 POGO PI N, MED, NOI SE- | MPROVED, SI LVER, K87 250008, 750909, 250911 CRITI CAL 3
870- 1939 5 POGO PI N, TALL, NOI SE- | MPROVED, SI LVER, K87 250904, 760905, 250906, 250007, 280910 CRITI CAL
870- 1939 5 POGO PI N, TALL, NOI SE- | MPROVED, SI LVER, K87 250012, 250913, 250914, 250915, ZS0919 CRI TI CAL 4
870- 1938 3 POGO PI N, TH N, NOI SE- | MPROVED, SI LVER, K87 250917, Z50918, 250916 CRITI CAL
35352718 |'S NEW I NTERSI L PART FOR FI XI NG B4 DONGLE | SSUE 5
514-0704 |'S CLOUD GREY 4/LB3 PLASTIC WPDNI 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
514-0706 |'S CLOUD GREY 4/LB3 PLASTIC WPDNI PLATI NG VERSI ON OF 514-0691 PART FOR M NI DP CONNECTOR
514-0718 |'S CLOUD GREY 4/LB3 PLASTIC WPDNI PLATI NG VERSI ON OF 514- 0694 PART FOR AUDI O CONNECTOR 7
Progranmmabl e Parts LOCKED BOOTROM APN 1S 34152488 (QL: ol d info?)
33850563 1 | G, SVC, HS8/ 2117, 9X9MM TLP, HF w900 CRITI CAL SMC: BLANK 8
34170252 1 SUBASSY, IC, SMC, K87 w900 CRITI CAL SMC: PROG_K87
34170250 1 SUBASSY, IC, SMC, K86 w900 CRITI CAL SMC: PROG_K86 9
33550610 1 1 C, FLASH, SPI , 32MBI T, 3. 3V, 86M-Z, 8- SCP U6100 CRI TI CAL BOOTROM BLANK 1 0
34170251 1 SUBASSY, IC, BOOT ROM K86/ K87 U100 CRITI CAL BOOTROM PROG
33752983 1 1C, PSOCH W USB, 56 PI N, MLF, CYBC24794 Us701 CRITI CAL VELLSPRI NG BLANK 1 1
34152677 1 | C, VIELLSPRI NG CONTROLLER, K87 Us701 CRITI CAL VEELLSPRI NG PROG
Alternate Parts BOTTC]VI
PART NUMBER ék'%R{\\‘mL"\I'IEEEO? BOM OPTI ON REF DES COWENTS:
15250693 15250778 ALL DALE/ VI SHAY,  MAGLAYERS: AS ALTERNAT
15250796 15250685 ALL TG AS ALTERNATE
15750058 15750055 ALL CELTA AS ALTERNATE
13850603 13850602 ALL MWRATA AS ALTERNATE
12850093 12850218 ALL KENET A5 ALTERNATE
15250874 15250516 ALL MAGLAYERS AS ALTERNATE
15250847 15250586 ALL VRGLAYERS AS ALTERWATE
10450018 10450023 ALL DALE/ V1 SHAY AS ALTERNATE
35352811 35351832 ALL RV — Schematic / PCB #' s
35352988 35352987 ALL F—
37650908 37650634 ALL R— PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
37650907 37650634 AL e Lo 45 ATeTE 051-8561 1 SCHEM MLB_LDO, K87 ScH CRITI CAL
37650912 37650868 ALL [ — 820-2877 1 PCBF, MLB_LDO, K87 P8 ORITI CAL
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T2 B 1 B R N e S e connectors (pp. 29, 31).

Ns
Began sgnm ng from 127 P:q hadar; 7430091 >
0 Ghanoed {1 om AP 402- : to
$377 Ao o8Pl LR WAL VE  Droper 165 Lot o S5 1 al S8 brr ore—(p
T27 Added gain note for U5402 and SMC BATT7I SENSE 4]
127 Ghanged RC Bal ance on BATT | SENSE “sane time consiant (pg. 54)
Began, syncing {rom 127 <tadar; 7304025 > 12 schemat 'c "bom opt ron for R5714 & RS5030 to keep K87 in sync
BOVDPT| we to substitute a different part on csa
1gui naechanges L9, 9l Low. 127 on the Tol| ol ng Ansynceg pages:
R2575 & R2580 per DG V1.3 (p "per <radar: 7459260 > Design Quide v1.3 updates

ute i Parlstlhal have BOMOPTI ON xxx: K6_K69 (to al l ow sync with T27)

22UF, 20% 16V,

Added BCM !ab

o lab BOMOPTI ON LED: K86_K87
2009-12-17: 1.9.0
csa 4: Added BOM t abl e entré for MCP89- AO2 Fer <radar: 7416858 > Task: Get part nunbers for A02 rev.
Changed K87 NCP BOM group to' cal
csa 34: Changﬁd 440 fTom APOO2 part to AP016 34350511% ;Ig <radar 7459498> BOM APN updates for FPF1009 and SAK parts
n?ed R3454 to 100k, 1% (11450411 27 and K69
dated DLY text note for LBAAOtOnBCh -
anged R3440 color to green, delete note about _needing PU ,
csa 72: hangod P5526-1 T om 353506930 815288755 Per” <t Gar : /7 brobl on 73559162 Keo 17260 combo foot pri nt
Ternates table on csa 4 already hab 15550778 ab alternate to 15250693
2009-12-22: 1.10.0
csa 4: Per <rdar://probl eml 7473229> K86: Mbve to MCP83
ded table entry for MCPB3M (337S3876)
This llsC:\lor K86 08\1 Adding entry to mnimize delta on csa 4 between K87 and K86
Per <rdar: l/ robl el 7495072> K87: Call out LED K86 K87 BOMOPTI ON in the K87_M SC BOM gr oup
K86_K87 BOMOPTION_to the K87 M SC BOM g P
Per 2rdsr: I roblan 7455116> K37 "t emove (N Seri St ernale for G390 537550524)
mov I'e entr 5,31650868 15 an alternate for
Per <rdar:// | e 74! 5021> Ks K87 Reggl ace "S" APNs with "T" APNs for gramred SMC and BR
Ch: ROM P out 34170251 (SUBASSY, |C, BOOT ROM K86
Created SMC PROG K87 p ll ng to 34170252 (SUBASSY, |C, SMC, K87
Gealed SC PRCG K86 pointing Lo 34170250 (SUBASSY |G SMC, K86
Changed K87 RTS B roup to point_to PROG K87
csa 69: Per <rdar: l/g 05\ erri 7494087 7: renove OM T from J6955 and del ete BOM tabl e
Del et ed able for bl effect assenl
Changed te: Xt t e y "HALL EFFECT ASSEMBLY"
Del et ed CMTB vTICN rom J6955
Added text note with part nuibers for components of the assembly
" 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 dont |ook Like wire name
csa 78: Per <rdar: l/grcb\ em 7495000> K87: Add NCFFUFF to R78 to_di sconnect U7870 from ALL_SYS_PWRGD
Changed BOVOPTION for R7872 from SOPGOOD_I SL NCFFUFF
2010-01-06: 1.11. ,
csa 7: Per <rdar://problem 7517432> K86/ K87 functional net property needed on si nal s in_schematics
ded the fol [owing functional test points under the J5100 LPG+SPI N FUNC_TEST group
LPCPLUS GPI O
LPC_SERTRQ
SMETVB
2010-01-07: 1.12.
csa 23 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 Lo resync with 157 once the change. has: bee here
csa 70: Per Srdar://problent 75190285 K8o/ Ke7, Change U7000 7039555085
Cha 000 from 35352392 to 3535292
dated APN text note

2010-01-08: 2.0.0
csa 45:

2010-01-13: 2.1.0
csa 4:

2010-01-13: 2.2.0
csa 4: Co

Per

csa 51: (Per

2010-01-15: 2.3.0
csa 74: Per

csa 74, csa 79:
Per

2010-01-18: 2.4.0
csa 4: Pe

Per
csa 23: Per
csa 37: Per

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

<rdar://7525313 > K86 CPU | oadline

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

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

<rdar://probl eml 7549122> KBGI K87 Slwl ch to new BOM gr OUE) structur e
Reveried back to ENG Bow PROD BOM (1 6. T averted 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- Update N3 description ‘en csa
anged description for 16 o "' MPaSM AO3, 31SINM Boa §58s"
Zrgag: 1/ probl e bt 1204637 kb khT: " Rix Schemmtre Symbol @355, Q@356
S Started syncing with Ko
gyneing wth Ko to'pick up new synbols for Q2355 and Qp3se
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 mininize delta on this page between K86 and K87 per

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

OCP_updat e
K&e]ggn? KBBEand 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
2010-01-22: 2.6,0

csa 4 Per srdar://probl emf 75717
Added row to EEE tabl
Changed BOVOPTI ONs t

K86/ K87: Change L3720 to 15251182
(I'ND, PWR,'SHD; 4. 7UH; 20% 0. 91A, 31X31X12MVY) for |ower ESR

867 KBB/KS7: Add E3T EEE code for K86 to schemtic
bk Tutuml |y excl usi ve (changed "_" 1o ":")

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. Canpenisat ion 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 REYneE AN TR gR e R bl PoareE  nanges:

67, added BOM o t\cns for "U6700, R6712. and R6713 to support MAX14560 and NAX14504

csa 97 ;ganged R9710 from 7. 32K 0402 1% to 7.68 SAP
: Added” OLD_AUDI O_SW TCH BOM COPTI ON t o KB6_|

5818:85: 18 5: %%

oke sync with T27. Per <rdar // probl eml 76057
Us400 changed from OPA348 to OPA330. (5434 c¢

2010- 02 16: 2.
Resy

N 114S0304) o support ol d K84 pane
COWOND

97> KG9/ K86 kBT sensor | NIC unrel i abl e
hanged to UFF

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

2010- 02 18: 2.12.

Per <rdar /17644836> K87 power conponen
R7417 changed to 5. 90
75 R7572 changed to 147K
70: R7015 changed to 56. 2|
Per <rdar://7634730> K86/ K87: add an RC on the
CSA 97: R9725 changed to ZODOhl'n <9799 of 47pF added

t_u
, C7428 ghanged to 0.47uF, C7434 changed to 0.033uF
K, C7015 changed to 1000pF. C7042 changed to 0.068uF

P
E%6. 1 connection moved to LVDS_I G BKLPVM

6934> K86/ K87: Hall eff documentation change. Su stitute 607-6831 for doc purposes

2010-02-18: 2.16.0
Per <rdar://767
CSA 69: J6955 BOMVOPTI ON change to OMT. Added BOM table with 607-6831 for J6955

Per <rdar //74835 3> K86/ K86 Task Measure each_Power sup

ply in MB

For K86 only: Cr434 0. ddeg R7417 changed to 8.25Kohm

CSA 12 For K86 only: Cl272 = 330uF addi

Per <rdar /17685202> K86/ K87 schematic: Change U9700 to 3!
U9700 changed to APN 35352965

2010- 02 18: 2.17.0
Per rdar /l7686179> K86/ K87 schematic: Change audio, gack
J6700 changed from APN 514-0718 to 514-0750

2010- 02 25 2 18. 0
Cégar 1/7685811> KBE/ K87 schematic: add additional 63

t o)
added to Mbdule Parts, renoved from Alternate table. Added second 639 and EEEE # to BOM tabl

20100225 2.19.0 2200
Sdar /776785155 KB7: EMC; ESD:  Syst em hangs on
CSA"69: 06970, 06971, C6972 of 1000pF (APN 13150222)

2010- 02 26: 2.21.0
<rdar: //7483543> K87/ K86_Task Measure each o sai)g
CSA 12: €1200, C1204, C1207, C1209, 01211‘ 1 s
CSA 12! Added’ pads for 0603 Cag 38506 Co
CSA 74: Changed C7434 from 0. 033ul o 0.047u APN 13

2010- 03 04: B.0.0
er <rdar; 3852> K87 Protol
CSA 1

** M.B_LDO branch

2010-03-09: 0.8.0
Summary” of ' changes for

air/cont

5352965 for Freescal e backlight issue
part nunber for new connector cap
o for differentjation between Foxconn and Mblex DI MM connec

act discharge to MPM connect or
added

in
X 12 I\KFI' FED.

Qonent s c1230 CI231, Cl232, C1233, Cl234, Cl235, Cl1236, Cl237.
33188) *per “Lr ang

raphi cs_noise (Underwater) acoustic spec by up to 3.1dB

17768 © & 0L, 6 ysiem fall]
5! 298585221558 TER88T &u9ha CeRdb e [ o NG G & RES,

CSA 25: U2590 added, APN 35332971 R2592 of 10K and C2592 of 1UF, 2593 of 1UF added.
LDO_R added.

Nets MCP_PLL_| LDOENand PP3V3_S0_|

2010-03-22: A 1.0
CsA 25: Copi ed from K6
Added C2599, R2597, R2596
Added R2594 and R2591 wit
Changed- BOVORT ON- nares. 1

Addea BOM TABLE Wllh LDO ADJ, and HTOL_SENSE:
as

Sl
Added :PP3V42 G3H_OPA330 ali as Ouélower u2594
SO t wer

' U2593, @592, R2599, C2594, U2594, R2598, C2598 wi th BOMOPTI ON HTOL_SENSE: YES
H)m LDC: ‘[(X%S and LDO NO t o MCPHVDD: P2V5 and MCPHVDD: P3V3

NO stuffing options

I\E M SC_I SENSE to enabl e sense circuitry connection to SNC

A33|
MCPHVDD: P2V5, LDO FI >?ED, HTOL_SENSE: YES to BOM G oup K86_K87_DEBUG PRCD

2010-03-22: A 2.0
r'dar: // 7783507> K87: to
SER%3! ' Added K303 3300pF c% N =,
CsA 25: Changed U2594 power from3vaz_GaH

2010-03-22; A 3.0 . "
CSA 77: Deleted U7740 1.05V LDO circuit to free space for

BGC Line to avoid DOC Iine glitch issue

U2592 and current nmirror circuit.

92 to LDO FI XED opt i
353sS2988(Mcrel) to 35352986“ ntersil).

353S2988(Mcrel) to 353S2986(Intersil).

2010-03-22: A 4.0
ted ihe chandes and synced back o A 0.0 ) , )
oYLt 8 1775830852 RBY. SXaa°dap?ts BB Phd to avoid oG 1ine giitch issue
93:' 'Added C9303 3300pF cap on DP_CA_DET.
2010-03-22: A.5.0 )
CSA“25: ‘Added R2591, R2594 for LDO ADJ Bolon Canged 25
CSA &7 added alternate part for UpsS2 Do 353S2087(T ),
LDO FI XED, MCPHVI P2V5 added in bomt
2010-03-30: A 7.0
Reverted the changes and synced back to A 2,0,
CSA 4: Added Alternate part for U2592 LDG °35352987(TI),
LDO FI XED, NCPH\/ P2V5 added in bomtable.
2010- 03 31: A8.0

CSA ™25, 49, 50:~ Changed Q@592 gate control pin to SMC_P24 f

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

2010- 04- 1. A 10.0
CSA 25:

rom SMC_P10.

Changed R2600 refdes to R2550 to match with page#.

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

Rervoved I'nters

2010-04-14: C.0.0 ,
Csa'a:’ padited Toshiba(37650908),  Fairchil d(37650907) as an
ONseminew spec part(37650912) as an al t er nat

o
1D 3s5550b6)

K86_K87_DEVELCPMENT_PVT.

alternate to 376S0634.
e to @300(37650868) .
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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

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

64 75

(NEED TO ADD 5 GND TP)

SATA ODD CONN FUNC_TEST

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

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

(NEED TO ADD 3 GND TP)

Functi onal

X16 W RELESS CONN FUNC_TEST

poa0000000000

TRUE PP3V3 S3 BT F -
TRUE CONN PCIE M NI_D2R P o a0 78
TRUE CONN PCIE M NI D2R N o505
TRUE CONN PCIE MNI_R2D P 0 30 75
TRUE CONN PCIE M N _R2D N 9 30 75
TRUE PCIE CLKIOOM M NI_CONN P 4 45
TRUE PCI E_CLK100M M NI_CONN N .,
TRUE. PP3V3 W.AN (NEED 4 TP) , 4,
TRUE PCI E WAKE L 16 30
TRUE CONN_USB2 BT P 20 75
TRUE CONN_USB2 BT N 20 75
TRUE AP _CLKREQ Q L -
TRUE AP_RESET CONN L 20

(NEED TO ADD 4 GND TP)

| PD_FLEX_CONN FUNC_TEST

TRUE PP3V3 S3

TRUE PP18V5 S3

TRUE Z2 CS L

TRUE Z2_DEBUG3

TRUE Z2_NMOSI

TRUE Z2_M SO

TRUE Z2 SCLK

TRUE Z2_BOOST_EN

TRUE Z2_HOST | NTN

TRUE Z2 CLKIN

TRUE Z2_KEY ACT L

TRUE Z2_RESET

TRUE PSOC M SO

TRUE PSOC_MOSI

TRUE PSOC SCLK

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

TRUE PI CKB L

8000000000000000000

(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 WS KBD17

TRUE WS KBD18

TRUE W5_KBD19

TRUE W5_KBD20

TRUE W5 KBD21

TRUE W5 _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 1 GND TP)

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

TRUE

[=os

TRUE

ADAPTER SENSE

54

ol

(NEED TO ADD 2 GND TP)

Test Poi nts

PONER NETS FUNC_TEST

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

— TRUE PP1V5 SO 86275

— TRUE PP1V8 SO N
% TRUE PP5V_S0 7862
= TRUE PP5V_S0 78 62
B TRUE PP3V3_S0 86275

— TRUE PP1V5R1V35 S3 875
0 TRUE PP3V3 S3 78
— TRUE PP5V_S3 s
? TRUE PP3V3 S5 6275
0D TRUE PP3Vv42 G3H 78
B TRUE PPBUS G3H o3
— TRUE PPOV9 ENET 8
o TRUE PP3V3 ENET s
B TRUE PP3V3_G3_RTC 8 19 20 23
B TRUE PP3V3 W.AN 7 30
0 TRUE PP5V_Sw CDD 733 46
TRUE PP5V_SO_HDD FLT T
(e TRUE PP3V3 S5 AVREF SMC 35 36
= TRUE PP18V5_ S3 7 aa
TRUE PP3V3 SW LCD PANEL_F e
B TRUE PPVOUT SO LCDBKLT 7 46 64 67
B TRUE PP4V5_AUDI O ANALOG 48
TRUE SMC PM & EN 3 6
(e TRUE PM SLP S4 L 19 35 36 62
=B TRUE PM SLP_S3_L 19 35 62 66
= TRUE PP5V_S3 CAMERA F 7 64
= TRUE PPOV9_S5 s
0 TRUE PPDDRVTT_SO 8
(s TRUE PP1VO5_S0_MCP_PLL_UF 8
s> TRUE PPVTT_ S3_DDR BUF 8

(NEED TO ADD 6 GND TP)

FSB SI GNALS W TH NOTEST

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

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

= no TEsT=TRUE _FSB HI TM L

= no TEsT=TRUE FSB LOCK L

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

o]
S

J5100 LPC+SPI

CONN FUNC_TEST

= TRUE PP3V42_ G3H
= TRUE SPI_CLK
TRUE SPI _CS0_L
= TRUE SPI_M SO
= TRUE SPI_MOSI
TRUE SPI ROV USE_M.B
= TRUE LPCPLUS GPI O
TRUE LPC SERI RQ

3 TRUE SMC TMS

-]
3]

(NEED TO ADD 2 GND TP)

SYNC NVASTER=MASTER

SYNC DATE=VASTEH

FUNC TEST

d}@ Appl e I nc.

=g

051- 8561

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N |
PROPRI ETARY PROPERTY_OF "APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

"C.0.0
S THE
NG
7 OF 109
7 OF 76

2

1




n 1 " n n 1
S0, SOM' RAI LS S3" RAILS G3H' RAI LS
63 57 =PPDDR_S3_REG _ PP1VERIV3S S3 s ss _=PP3V42 G3H REG — PP3V42_G3H ;
=PPVOORE_S0_CPU_REG PPVCORE_SO_CPU - M N-REGW DTF0. 57" - M NREGKW DTH0. 3 v
= = W RLINE WDTHED. 5 M T o3 _=PP5V SO _FET 76 Voraeer sv o™ VoUTAGESS. v
(CPU VCORE PWR) M N_KECK W DTH-0. 3 MM = VAKE BASE= TRUE VAKE BASE= TRUE
va 25V
VAKE. BASE-TRUE L — =PPLVDDR S3 MEM A 26 L — =PPVIN S5 SMOVREE 36
—  =PPVCORE SO_CPU 1 12 — =PPLVDDR S3 MEM B 27 ¢—— =PP3V42 G3H B! 38
:: 0 vAg — =PPIVSRIV35 S3 MCP MEM 15 — =PP3V42 G3H PWRCTL 62
- p— 4250 VA g — =PP1V5RIV35 SO MCPDDRFET 2 — =PP3V42 G3H CHGR 55 62
s0_=PPCPUVTT_SO_REG — 762 v VS“SOC' 2 =PPVI N _SO_DDRREG LDO s =PP3V42 G3H SMCUSBMUX s
£ ) — =PP5V SO CPUVITTSO o — =PP3V42 G3H TPAD @
e = 7PP5V S0 _LPCPLUS - PP3V3 S3 FET PP3V3 S3 = ceeave S5 S o e
- o = — =
=PP1V05 SO CPU 1011 12 13 = ey s e & = W NCLT NEW DTF=0.5 7 ! ), — =PP3V3 S5 LPCPLUS ar
=PP1V05 SO MCP FSB 14 20 23 ey ——e “ Q,"NX{?E'E;W%:I&D 25 mn PP3V3 G3 RTC 719 20 23
= 58 =
=PP1V05_SO_MCP_PE DVDD - | — =PP3V42 GBH ONEWRE
=PP1V05 SO _MCP_AVDD UF 2 p— -PPOVS S SMBS SMoASS =PP3V42 G3H HALL .
= 2 = = sa
— =PP3V3_S3_PDCl SENS
=PP1V05 SO MCP_SATA DVDD 20 2 ey ——— | _— =PP3v42 G3H BVON I SNS w0
=PP1V05_SO_MCP PLL UF R 61 = o o T 2 ——  -PP3V42 G3H CPA330
=PP1V05 SO MCP_MRCLK DLL 15 23 "= _prova s3 mp omio .
=PP1V0O5 SO MCP PLL | FP 17 24 63 _=PP3V3 SO FET = 7 62 75 —PP3V3 S3 TPAD. e
=PP1V05 SO MCP DPO_VDD 172 M N-REGW DTH0. 20M4 = “N
= o — =PP3V3 S3 SMB 5 ss _=PP18V5 DCI N CONN — PP18V5_G3H
—  =PP1V0O5 SWMP FSB 20 23 = = W N_LI NE W DTF-0. 6 T
— — =PP3V3 S3 BT 30 M N_NECK_W DTH=0. 3 MM
XDP. 13 VOLTAGE=18. 5V
E_ =PP3V3 S3 SMBUS SMC MGMI 3 VAKE BASESTRUE
« _=PPMCPCORE SO REG — PPVCORE SO_MCP 73 o — =PPDCIN S5 CHGR s
™M N_LI NE_W DTH=0. 6 MM QDD 33
N-NEGKCW DTH-0. 5
(MCP VCORE AFTER SENSE RES) Varheer osy o2 M SMBUS SMC O_SO 38
MAKE_BASE=TRUE SMBUS SMC B SO 8 s _=PP5V S3 REG — PP5V_S3 7
— =PPVCORE SO_NMCP 20 23 SMVBUS MCP. O — M N_LI NE_W DTH=0. 5_mm 55 _=PPBUS G3H e PPBUS G3H 7 39
= =S N LI NE_W DTH
~PPVCORE SO_MCPGEXFET 2 % Vet Ty e 28 M NREGW Do, 25" M
= FAN _RT 42 MAKE_BASE=TRUE VOLTAGE=12. 6"
" VAKE BASEZTRUE
AIUI\JN g 48 52 53 p— =PPSV S3 EXTUSB 34 — =PPVIN SO_MCPCORE so
— _=PP5V S3 CAMERA =
i o8 —— o4 — =PPBUS SO LCDBKLT
LVDDR VRef / VIT (0.75V/ 0. 675V) Rails — > e —— - —=—=eeaLs 50 Lce o
—= = se
=PP3Vv3 SO0 _MCP_GPlI O =PP5V_S3 MCPDDRFET
s7 _=PPVIT_SO DDR LDO PPDDRVTT_SO . fires PLL UF s ae 2 =PPVI N_S3_5VS3 s6
- M Nk BT 4 —= :PP:V\?;O o Y = =PEBY 53 A O 40 50 52 —  -PPBUS S5 CPUREGS I SNS R o
= = MCP_HVDD 20 2 — =PPSV S3 DEBUG I SNS 16 = _viN S3 DORREG -
) — =PP3V3 SO SMC 36 )\ — =PP5V S3 SYSLED 36 —
— =PPDDRVIT_SO_MEM A 2 — =PP3V3 SO MCPTHVENS a — =PP5V_S3 TPAD s
—— =PPDDRVIT SO MEM B 2 =PP3V3 SO CPUTHVENS n =PP5V_S3 ODD £
PP3V3 S0 _DPCONN 66 =PP5V_S3 DEBUG ADC AVDD a6
PPSPD_SO_MEM A 26 — =PP5V_S3 DEBUG ADC DVDD a6
57 20 _=PPVIT S3 DDR BUF — PPVIT_S3 DDR BUE . = 40 _=PPBUS S5 CPUREGS | SNS — PPBUS S5 | MVP_VTT 1| SNS
—_— M N_LI NE_W DTH=0. 3 MV SO MEM B 27 p— =PP5V S3 PSVSOFET 63 mz,&&,a gtg g ™
Vo Thaeg S0 2 SO_PWRCTL 62 — =PP5V_S3 DDRREG 57 VOLTAGE=12. 6V
VAKE BASE= TRUE = VAKE BASELTRUE
. SO_CPUVTTI SNS i
SO_SMBUS MCP 1 - | =PPVIN SO _CPUVITSO oo
53 _=PP1V5 SO FET — PP1V5_SO Fpe— % — =PPVIN S5 CPU | WP 58
— M N_LINE_W DTH=1. 5_mm SO _P1V8S0 61 —
wt = oo : "S5" RAILS
VAKE BASE-TRUE S0 SNs 10
=PP1V5_ SO0 CPU 11 12
= SO_DEBUGROM a7
— =PP1V5 SO _MCP PLL VLDO 61
= SO_MOPCORE! SNS o
=PP1VBRIV5_S0_AUDI O a8
= SO_OPA330 2 61 _=PPOVO S5 REG — 7
— =PP3V3RIV5 SO AUDI O a8 — -
:E =PP3V3RLV5_SO_MCP_HDA 19 23
105/ 241 WA g__— =PPOVO S5 MCP VDD AUXC 20 2
—  =PPOVO ENET POVOENETFET o
o1 _=PP1V8 SO REG — PP1V8 SO 7
= ™ N LT NE W DTFE0 TOMY " "
M N_REGKCW DTH-0. 10MM ENET" RAILS
VOUTAGEST. BV
MAKE_BASESTRUE 63 62 61 o _=PP3V3 ENET FET — PP3V3 ENET B
— =PP3V3RIV8 SO MCP | FP VDD 17 24 — M N_LI NE_W DTH=0. 6 nm
M N REGCW BTr0. 3 7m
VO TAGES
NAKE. BASE=TRUE ss _=PP3V3 S5 REG — 76275
— =PP3V3_ENET_PHY - M N-REGKW DTF0. oMM
61__=PP1VO5 SO MCP PLL OR PP1V05 SO NMCP PLL UE . —— =PP3V3 ENET MCP PLL MAC 23
= WN_LI NE W DTFEO. 6 —
M N_NECK_W DTH=0. 2 mm )\ — =PP3V3 ENET MCP RVGT 918 20 23  — MCP_GPI O 18 19
VRKE BASE-TRUE —ENET1VOS: | NT ROM a
— =PP1V05 SO MCP PLL UF 23 R0§14 g LCD PANEL 64
- 2 PP3V3 ENET PHY VDDREG Mo 20 23
59 M N-RECKW BTHEO, 5 MCPPVRGD 2
1/16W VOLTAGE=3. 3V
MjbliF MAKE_BASE=TRUE P3V3S3FET 63
|- =PP3V3 ENET PHY VDDREG s P3V3SOFET o DI Gl TAL GROUND
POVOS5E o
P3V3ENETFET NE_W DTH=0. 50MM
03 _=PPOVO ENET FET PPOVO_ENET = °2 N_REGKW DTH-0, 20V
= PN W D02 DP_PCRT_PVR o VAL TAGESOV!
NN e
va?AﬁﬁwsE/W oy S5_VMON o
MAKE_BASE=TRUE :E =
=PP3V3 POVOENETFET
— =PPOV9 ENET MCP_RMG 20 23 N B
UNUSED MCP PEOQ[ 3: 0] AVDL/ DVDD
20 _=PP1V05_ SO0 _MCP_PE _DVDDO
ENET1VO5: | NT 0
20 _=PP1V05 SO NCP PE AVDDO _j RTL8211 REGOUT _ — = =RTL8211 Recour RO81 LAAN2 PP1V05 ENET
. MAKE BASE=TRUE -_ MAKE BASE=TRUE M N_T1 NE_W DTH=0. 4MM
(SINCE PEO[3:0] |'S NOT USED ON K6) R AW R0, avm 402 s% wiew | wir VO TAGEST. 0BV M N_NECK-W DTH-0. 2mm
M N_NECK_W DTH=0. 2nm
— VOLTAGE=T. 05V ENET1VO05: EXT 0
PP1V05_S0 REG s =PP1V05 S0 REG  RO813 LAAN2 — =PP1V05 ENET_PHY a
MAKE BASE=TRUE —_— — — =
M N_CI NE_W DTH=0. 4MM 402 5% 1/ 16W M- LF
CON = VDD — = M NEC W DTH=0. 2
( CONNECTS TO MCP BALLS) 20 _=PP1V05 SO MCP PE 1 — =PP1V05 SO NCP PE VDD ¢ (CONNECTS TO THE DECAPS) Vol TAGeST b5y O 2™
(CCNI\ECTS TO MCP BALLS) 20 _=PP1VO5 SO _MCP PE AVDDL —— PP1VO5_ SO0 _MCP_PE_AVDD zg(quEcTS TO THE DECAPS)
== TKE_BASE-TRE
SYNC MASTER=MASTER SYNC DATE=NMASTEH
mia
T
d} Appl e Inc. o
FI X ME!'! OUTPUT OF REGULATOR VALUES ® C.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
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PROPRI ETARY PROPERTY OF APPLE COWVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 8 OF 109
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 8 O: 76

8 7 6 5 4 3 2 1




7

5

2

HEATSI NK STANDOFFS 0 PCEMN RDCP — PCIE AP R2D C P 1671 UNUSED USB PCRTS
= e BASETROE
70902 Z0901 0 POE MN RDCN — PCIE AP R2D C N 1671 72 19 _USB EXTD P — TP USB EXID P
STDOFF- 4. 5CD. 98H- 1. 1- 3. 48- TH STDOFF- 4. 50D. 98H- 1. 1- 3. 48- TH — T BT 1 SB BID N =  1p uss BT N ==
. A 7530 7 _CONN POIE MNI_D2R P — PCIE AP D2R P 1671 B TG P = e bae P = so_ TP_ENET_RESET L —  ENET_RESET L O,
— e BASETROE 72 18 — VAKE_BASESTRUE
- — TP _MCP CLK25M BUFO R MCP_CLK25M BUFO R —
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 e —e
TP_ENET_MDC ENET_MDC MAKE BASETRE
= TRKE BASETROE = e BASETROE 18 7
7215 _USBMN_P — TP USBMN P TPRE BASETRE
— = PO E CLKIOOMMN_P — PCI E_CLK100M AP P = = TP_ENET_TX CTRL ENET_TX_CTRL -
= LEFT OF CPU = ABOVE CPU * = == 7210 USB MNL N — TPUSBMN N (e e T ENET CLK125M TXCLK ENET CLR125M TXCLK VRRE BRSETTRE
30 _POE CLKIOOM M NI_N p— PCl E_CLK100M AP_N 16 71 72 18 _USB SDCARD P — TP USB SDCARD P VAKE BASETRUE e ARE BASETTRE |
= e = == 15 TP_ENET TXD<O..3> ENET_TXD<O. . 3> ! x .
20904 72 18 _USB SDCARD N — TP USB SDCARD N VAKE_BASE=TRUE
DOF czc0903 STDOFF- 4. 50D, 98H- 1. 1- 3. 48- TH 75507 COMNPOEMN RDP = PO E AP R2D P n USB VWl P = 15 USE WP (= -
ST F-4.50D 98H 1.1-3.48-TH - -1 - - CONN PCIE M NI_R2D N _ PCLE AP R2D N — o USB WM N = TP_USB WM N \PHE BRSETTRE
7530 7 — 7 72 18 —
1 — = = =
UNUSED GPU LANES PEBASETRE 72 18 _USB IR N — TP USBIRN VAKE BASETTRUE
16 _=PEG D2R N<15: 0> p— NC PEG D2R N<15: 0> 7218 _USB IR P — TP USBIRP VAKE BASETRUE
L = BELOW CPU — NO_TEST=TRUE NAKE_BASE-TRUE 215 _USB T57 P =  1p use 157 P NAKE_BASE-TRUE
= =PEG D2R P<15: 0> — NC PEG D2R P<15: 0> = =
BELOW MCP 16 = e — e USB TS7 N = b ss 157 N e BASETROE
FAN STANDOFF 16 _=PEG R2D C N<15: 0> — NC PEG R2D C N<15: 0> WAKE_BASE-TRLE
MT = No_TEST-TRE TRKE_BASETROE
=PEG R2D C P<15: 0> — NC PEG R2D C P<15: 0>
Z0905 i = o TESTTRE [ar=r
3P2R2P7 71 16 _PEG QLK100M P — TP _PEG CLK100M P LVDS ALl ASES

1 = NAKE_BASE=TRUE

PEG CLK100M N PEG CLK100M N

=PP3V3 ENET PHY

318
71 16

NAKE_BASE=TRUE

v I =MCP | FPA TXD P<0..2>

LVDS | G A DATA P<0..2>
PCIE CLKREQ L R—18 {OOD) 7 64 71

16 _PEG CLKREQ L

NAKE_BASE=TRUE

17E=NCPIFPATXDN<O..2> LVDS | G A DATA N<O..2> {O0D 7 o4 7
NAKE_BASE=TRUE

o RTL8211 ENSVREG

" =l — N_LI NE DTH=0. 4 KE. E=TRUE
MLB MOUNTI NG (TO C. BRACKET) SCREW HOLES 17 [TRy—=MCP | EPAB DDC CLK — Lvps 1Gooc Ak D Eeravos: e M NKEDE-W BTG MM MAKE_BASE<TRU
oM =MCP_| EPAB DDC_DATA —— VDS |G DDC DATA . RO
M ZOQOT7 D = [ar=r Tet 6 — =RTL8211 ENSWREG oD =
720906 SPORIPT 1 [T>—=MCR_LEPA TXD P<3> — NCLVDS |G A DATA P3 a 0, =
= o TESTTRE =
3P2R2P7 1 v [E—=MCR_LEPA TXD Ne3> — NC LVDS IG A DATA N3 el
1 — NO_TEST=TRUE NAKE_BASE-TRUE 5402
[T—=MCcR 1FPB TXC P — NCLVDSIGB OKEP
v - NO_TEST=TRUE MAKE_BASE=TRUE
1 = =MCP | EPB TXC N — LVDS IGB OLK N =
= ¥ D= < =—1c == T TE =
1 [TE)—=MCR | FPB TXD P<0. . 3> — NC LVDS |G B DATA P<0..3>
= o TESTTRE e et
17 [TRy—=MCR | FPB TXD N<O. . 3> — NCLVDS IGB DATA N<0..3> MCP89 ETHERNET VREF
UNUSED FI REW RE LANE NO_TEST=TRUE MAKE_BASE=TRUE
M_B MOUNTI NG ( TO TGDCASE) SCREW HOLES PCLE FW D2R P TP_PCIE_FW 2R P v LD 16 BKLT =LV 1o B 0D 7 ©° =PP3V3_ENET_MCP_RMGT
71 —— b POLE FWDZR N T SSETRE 17 LCD 1 G BKLT EN — LVDS I1G BKL ON - 2320 188
71 — ™ = oD
= = LCD | EN — VDS |G PANEL
OM T Z(()]\ganO 7116 POE FWRD C P TP PO E FWReD C p "ME™sE™E u = o PYR oD o RO957!
70911 ra=rrd 17 [Ty—=MCP 1 FPA TXC P — ivwsicaake oD o
3P2R2P7 7116 _POLE FWR2D C N TP_PCIE FWRD C N Iy — = Vb 1o A GK N TR BRETRE 1. 47K
3P2R2P7 1 16 _FWPWR EN = TP_FW PVR EN MRKE_BASE-TRUE ¥ MD— = e D 1 1ew
2 FW CLKREQ L TP _FW CLKREQ L ME BT V62
16 2
FW PME L TP FWPME L VAKE BASETRUE
= . PO E_CLK10OM FWP. p— TP_PCIE_CLKI00M FW P At SETRE DI SPLAY PORT AL| ASES ’ 1_VREF oD e
= 71
71 16 _PCIE CLKIOOM FW N — TP_PCIE CLKIOOM FWN i~ i .
LVDS CONNECTOR HOLE — e e R0958 1 0958
UNUSED ETHERNET LANE 7 DR LG MO P<0..3> DP_EXT M. P<0..3> o6 75 1. 47K
e LD, o 0. 1UF
16 _ENET OLKREQ L L TP ENET_CLKREQ L DP IG M. _P<0..3> ~ A 218w 20%
= =T o0 [ 2 v
913 71 16 _PCIE CLK10OM ENET P TP_PCI E_CLK10OM ENET P - 402, ffg? f—
3P2R2P7 71 16 _PCLE CLKI0OM ENET N TP PO E ckioom EneT n  EEEETRE 7 C—D2 LG MO N<O.. 3> — DP EXT M_N<O..3> oo oo >
1 71 16 _POLE ENET D2R P p— TP POE ENET D2R P VAKE BASETRUE — DP 1G M. N<O. . 3> VAKE_BASE-TRUE o= -
71 16 _POE ENET D2R N TP POIE ENET D2R N \E BASETTRUE -
7116 _POE ENET RRDC P p— TP_POIE ENET R2D C P \IKE BASETRE 1Py 1G AX CHO P DP |G AUX CH P Va:n LR =
= 71 16 _POE ENET R2D C N p— TP PO E ENET R2D C N VRKE BASETRE 17Bry—DP 1 G AUX CHO N DP I G AUX CH N VAKE BASETRUE D s
" WAE BASESTRUE DP 1G M1 P<0..3> TP DP 1 G M.1P<0.. 3> MAKE_BASESTRUE
17 E e ..
EM 10O MEDI UM POGO PI NS (870-1794 ) ROQYO v EE>_DP 16 M1 k0 3> TP DP 1O MLINGD. 5o e mETE CPU FSB FREQUENCY STRAPS
oM T oM T 16 [TT)-ENET_ENERGY DET 1 ’\/\/\/2 =PP3V3 ENET FET [T 5 61 62 63 1@y 1G AUX CHL P TP DP | G AUX CHIP VAKE BASETRE
ZS0900 ZS0901 ZS0902 VARE_BASETRE 69 10 [TE)—CRUBSEL<0:2> —  -McP BSEL<0: 2> oo
1By DP 1G AUX CHI N TP _DP | G AUX_CHIN - MAKE_BASE=TRUE =
2. 0Dl A- MED- EM - MLB- K84 2. 0Dl A- MED- EM - MLB- K84 2. 0Dl A- MED- EM - MLB- K84 1/ 16W TRKE_BASE-TRUE N
SM SM SM - L 17 (om—L2 LG HPDO DP_EXT HPD Yann K 14 _CPU PECI_MCP — TP_CPU PECI_MP
402 DP_AUX CH C N DP EXT AUX CH C N \KE BASETRUE WA BASESTRUE
1 1 1 SCED e > ° 7°
SCED DP_AUX _CH C P DP_EXT AUX CH C P CBD o6 75 BSEL<2..0> FSB MZ
DP _CA DET DP_EXT CA DET VAKE BASETRUE 66
* < o= 000 206
= = = 001 133
010 200
011 (166)
100 333
oM T oM T oM T oM T 10%‘,'20 116 (4o
250908 ZS0909 ZS0911 ZS0903 s _DP_1G HPDL LAAN 2 SMC ALl ASES 111 (RSVD)
2. 0Dl A- MED- EM - MLB- K84 2. 0Dl A- MED- EM - MLB- K84 2. 0Dl A- MED- EM - MLB- K84 2. 0Dl A- MED- EM - MLB- K84 A J_
SM SM SM SM %4,: 1§\£, =
1 1 1 1 402 35 _SMC_SYS KBDLED — TP SMC SYS KBDLED
= [rare=rr
£ == == = MCP89 M SC ALI ASES
1o [Ty bEu VD 2 1vs = TP NP MEM VED SEL 1vS CHARGER SI GNAL
— VAKE. BASETRE _ o
EM TALL POGO PI NS (870-1698 ) 55 [TRy-=CHER ACK —  sncec Ao D

oM T
ZS0910
2. 0Dl A- TALL- EM - M_.B- MB7- MB8

SM
_I: 1

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

SM
_[ 1

oM T
Zs0907
2. 0D A- TALL- EM - MLB- MB7- VD8

SM
_I: ]

oM T

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

SM
_[ 1

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

SM
_|: ]

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

SM
_[ 1

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

Be
o
~

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

SM
SM
_I: ]

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

CPU VCORE ALI ASES

&

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

= D>
= D

NAKE_BASE=TRUE

| M/PE_NTC TP_I WP6_NTC

= [Care=rr
OM T
ZS0912

. ODI A- TALL- EM - M_B- MB7- MB8

SM
1
1

N
)
<

SYNC NVASTER=( KB4 M.E SYNC_DATE=( 027 047 2009
= SI GNAL ALI AS
EM TH NBC POGO Pl NS (870- 1820 )
T d} Appl e Inc. 5' 8561
oM T ovT NOSTUEE = C00
750917 25091 25091 250920 - U.
2. 0Dl A- MLB- THI N- BG- K84 S0918 S0916 2. 0Dl A- M.B- THI N- BG- K84 NOTI CE OF PROPRI ETARY PROPERTY:
M 2. 0Dl A- MLB- THI N- BC- K84 2. 0Dl A- MLB- THI N- BC- K84 sm THE | NEORMATI ON CONTAI NED HEREI N | S THE
SM SM PROPRI ETARY P ERTY _OF APPLE COMPUTER, | NC.
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o T
o 147 FSB A L<3> Ja a3+ Uul1000 ADS* W HL FSB _ADS L e )
o 1 1@y FSB_A_L<d> L5 Jpax PENRYN  BneefE2_ FSB BNR L GD o
s ESB A L<5> L4 a5« FCBGA BPRI * G5 ESB BPRI _L D i+ =PP1V05 SO
0 1 7S ESB A L<6> K5 a6+ 1 0F 4 ——CPUan;z;:
o 17 FSB_A L<7> VB Ja7+ DEFER M5 FSB DEFER L emyicoo
o 11 1y FSB_A_L<8> N2 | ag DROV* [ F21 __FSB_DRDY_L D )
o e FSB_A_L<9> 11 no+ oBSy* EL ___FSB _DBSY L D v w R1000
0 12 7oy ESB_A_L<10> N3 JAL0* 54.9
0147 FSB A L<11> psla1r & BrRO*|,F1 _ FSB BREQD L e yew
o 1 oy FSB_A_L<12> P2 a2 g g < 402,
o 17 FSB A L<13> L2 A13* | ERR* [, D20 e CPU | ERR L
o 17 FSB A L<14> Padmar & E INTbBS  CPUINT L am s e
o 10 7@ ESB_A L<15> P1 JA15% 2
o 17 FSB A L<16> RL|A16* LockslhH  FSB LOCK L aD e
o 1 1y FSB_ADSTB_L<0> ML JADSTBO*
RESET*|,CL  FSB CPURST L mus s oo
5 14 7GBTS ESB REQ L<0> K3 {REQD* RSO* W F3 ESB_RS_L<0> am s
o 14 7 FSB REQ L<1> H {REQL* RS1* |y F4 FSB RS L<1> am e
o 14 1qEry ESB_REQ L<2> K2 JRece* Re2rp G FSB RS L<2>  mue
o 107 FSB_REQ L<3> 33 Jrece* TROV* & _FSB_TRDY L am e e
o 11 1gEry FSB_REQ L<4> L1 JReor*
HI T* h,GB FSB H T L B 7
0 14 7Y FSB A L<17> Y2 a17+ H TV W E4 FSB H TM L CED 7 145 T
o 147, FSB A L<18> Us JA18* FSB D L<0> E22 Do 22 FSB D L<32
o 147, FSB_A L<19> R3 A19% BPMD* |WAD4  XDP_BPM _L<0> 13 69 o FSB D L<1> F24, DO* U1000 D32: 1524 FSB D L<33: D
s EE Fs A L<20> V6 nror BV DADE  XDP BPM L<1> o> .. R1001 2 FSE D <> 2ol LN D PVes FsB D r<34> =g
0 14 7CEY FSB A L<21> wa lpo1* 4] BPwve* |hADL  XDP_BPM L<2> D 9 o 1% o 14 7GBTS FSB D L<3> &2 p3* 35+, V26 FSB D L<35> Ena 60
. FSB_A L<22> vsla22r @ g BPVBr[pACE  XDP BPM L<3> i Moy w0 147 FSB D L<4> F23 D4 2 o4 D36 |y V23 FSB D L<36> E, 1600
o 1 2Ery ESB_A_L<23> uL Ja23* g > PROY-HAC2  XDP_BPM L<4> e 402, o 11 7qEryESB_D_L<5> @5ps* pe7* |y 122 FSB D_L<37> @7 e
o 14 7 FSB_A L<24> R4 a4+ o PREQ* WACL XDP_BPM L<5> B 2 o0 60 14 7, FSB D L<6> E254D6* peg*l, 25 FSB D L<38> E,,A 60
o 10 7@y ESB_A L<25> T5JA25+ g F Tek|[_ACs  XDP_TCK T 10 13 00 o0 10 7@y ESB D L<7> E23D7* D39+, W23 FSB D L<39> E, 14 69
o147 FSB_A_L<26> 13da2e 3 z 1Dl | A6 XDP_TDI am o e o 147 FSB D L<8> K24 dpg* D40+ Y25 FSB D L<40> ===
o147 FSB_A L<27> Ve Jao7 el 700 _AB3 __XDP_TDO oD 0 55 o 107 FSB D L<9> 24 Do+ p41rove2  FSB D L<41> D
o i rgory ESB_A_L<28> V6 pog TvELAB5 _ XDP_TMB am e o 1 ~qar> ESB_D _L<10> s2adoior o | oo buzr Y23 FSB D L<42> g
o 15 rem FSB_A_L<20> va 2o+ TRST* pAB6___XDP_TRST_L &m0 = o0 10 rem~ FSB_D L<11> sl B | & mi3<pves _FSB D L<43> <D
FSB A _L<30> w2 Jaz0* 20 XDP_DBRESET_L D
o 14 1CETY A30 DBR 20 XDP DBRESET L ooy 13 25 R1002" o0 14 7CE FESB D L<12> H22 AD12* < < D44+ |5 W5 ESB D L<44> CBD 7 14 o0
o 14 7 FSB_A L<31> V4 {az1+ &5 0 147 FSB D L<13> F26D13* g g 45+ AA23 FSB D L<45> 7 14 60
o 11 1qEry FSB_A_L<32> V8 Ja32 2% o 14 7qEry FSB_D L<14> K22 {D14* D46+ A24 FSB D L<46> D
o 17 FSB_A L<33> rd Jazax THERVAL 1’.“3%“ 5 147 FSB D L<15> H23 P15+ a7+, AB25 FSB D L<47> % e oo
o 12 7oy ESB_A_L<34> AB2 | A3ax 4025 o 107 FSB_DSTB_L_N<O> _J26psTBNO* pSTeng* | Y26 FSB_DSTB_L_N<2> 7 14 60
o 14 7 FSB A L<35> AA3 {A35* PROCHOT* WD21  CPU PROCHOT L O 14 30 o0 69 14 7 ESB _DSTB_L_P<0> H26psTBPO* psTBP2* | AA26  FSB DSTB L_P<2> 7 14 69
o 1 1@y FSB_ADSTB_L<1> V1 |apsTBL* THER /;g @3 mgsg E e o 10 1 ESB_DI NV_L<0> 25 JDi NvO* DIN2s W22  FSB DI NV _L<2> % 7 14 e
THERMDC| @ 41 75
o0 14 [T CPU_A20M L A6 A A20M
o 11 (OO} CPU FERR L A5 {FERR* THERMTRI P* |5, C7 PM THRMIRI P_L 14 36 69 69 14 7 FSB D L<16> N22 {16+ 48| AE24 FSB D L<48> 7 14 69
o 14 T CPU | GNNE_L [N = oD 6o 14 7® FSB_ D L<17> K25 1p17+ a9+ AD24 FSB D L<49> %, 14 69
60 14 7, FSB D L<18> P26 {p18* D50+ AA21 FSB D L<50> 71460
o0 10 - CPU_STPCLK L D5 {stPeLks - HaK o S s D <105 Re3 |p1o+ Ds1+[;AB22 FSB D L<51> =g
o 14 D CPU | NTR C6 |LI NTO 50 11 7B ESB D L<20> L23 {p2o* D52+, AB21 FSB D L<52> Py 7 14 69
o 11 [y -CPU_NM B4 |Li NTL BoLKo| A22 _FSB_CLK CPU P B o o 11 7qay ESB_D L<21> M4 D1+ D53+ [, AC26  FSB D L<53> % o
o 14 (TR CPU _SM _L A3 {sm * BCLK1| A21 ESB K N 14 60 o9 10 7¢ES FSB D L<22> L22 {ppo* D54+, AD20 FSB D _L<54> G 7 e
o 107 FSB D L<23> V23 {pp3+ D55+ |y AE22 FSB D _L<55> Gy e
TP_CPU RSVD M4 M |Rsvpo o 10 1 ESB_D_L<24> P25 1ppax a | D56* [ AF23 FSB_D L<56> 7 14 60
TP_CPU RSVD N5 N6 |RsvD1 o 147 FSB D L<25> P23 {os* B8 57+ A5 FSB D L<57> o
TP_CPU RSVD T2 T2 |Rsvoe o 107 FSB_D L<26> P22 |oo6+ psg* |y AE21 FSB D L<58> % w0
TP_CPU RSVD V3 V3 |rsvos a o 14 1@y FSB_D_L<27> T24 |7 il D59+ |, AD21_FSB D L<59> o
TP_CPU RSVD B2 B2 |RsvDa IéJ 50 147 FSB_D L<28> R4 |Dog+ g 18 D60+ [y AC22 FSB D L<60> e e
TP_CPU RSVD F6 F6 |rsvos 4 o 14 7qEry FSB_D_L<20> 125 {ppo* De1*|,AD23 FSB D L<61> @D
TP_CPU RSVD D2 D2 |RsvDs 8 o 107 FSB D L<30> 125 3o o2 [y AF22_FSB D _L<62> g
TP_CPU RSVD D22 022 |rsvor s o 14 7qEry FSB_D_L<31> N25 {31+ D63+ A23 FSB D L<63> D
TP_CPU RSVD D3 08 _|rsvDs |1?K1005 I FSB DSTB L _N<1> 126 psten* bSTENG* | AE25 FSB_DSTB L_N<3> 7 1o
CPU JTAG Support T PLACE_NEARs: 00 17 FSB DSTB_L_P<1> M6JpsTBP1* DsTBP3* [y AF24 FSB DSTB_L_P<3> 71400
R1090 2%:_2“ Elgﬁg- 2 81§§§ ﬁDZg? 13.7 m o0 10 7y ESB_DINV_L<1> N24 dpr N DI Nv3* [y AC20 FSB DI NV_L<3> B 71 o0
o 12 10 _XDP_TNVB RNz cldta 1. U606 A5 127 FR e 20 CPU_GTLREF 026 |oTirer gy se coveo|_Re6 e CPU_COVP<0>
R1091 18w CPU TEST1 @3 [TESTL cowi| 26 e CPU_COVP<1>
54.9 Vo5~ *R1006 CPU_TEST2 D25 |TEST2 covP2|_AAL s CPU_COVP<2>
60 13 20 _XDP_TDI 1/\/\/\/2 2. 0K TP_CPU _TEST3 4 |TEST3 covp3l_Y1 e CPU_ COVP<3>
ity R1092 ey NO_STUFF %UC;ESE;STS ey il cP
il 402 AF1 |TEST! DPRSTP* |5 E5 U DPRSTP_L 14 58 69 1 1
5 12 1o _XDP_TDO 02 AN ? C1014 i TP_CPU_TEST6 226 |reere Dol 85 CPUDPSLP L 2. RIO23 | | RO2%
PLACE_NEAR=J1300.51:12.7 mm 1% NO STUFF 0. 1}Jga/ﬂ__ TP_CPU TEST7 G3 ITEST? DPVR [, D24 FSB DPWR L am i o0 1 18W 1/ 18W
M OF R1010 3 oo L<0> B22 |BSELO PwReooD_D6 P 1514 00 Yaos, Yaos,
| 0, 4ge 09 gg gggt<;> B23 |BSEL1 SLP* | D7 FSB_CPUSLP L am o0
69 9 <2> Q1 |BsSEL2 psi*|,AE6  CPU PSI L
NO STUFF NO STUFF O e e — oD = 'R1022 ‘R1020
RlOll'J2 Il?K1012 2r.4 2r.4
w15 20 XDP_TCK 1713 AT %;E‘é’ %;E‘é’
M- LF ME-LF 2 2
RJG4OE?4 402, , 402
0013 10 XDP_TRST L 1/\/1\0//\/2 PLACE_NEARSs:
1716w L R1020.1: U100Q. R26:12.7 rm -
i - ik § IR e
LI U Y1T1277 mm

SYNC MASTER=T27 M.B

SYNC DATE=02/16/ 2010

T CPU FSB
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Current nunbers from Merom for

(CPU CORE POWER)

=PPW( E 81112

PLACE_NEAR=U1000. AF7: 25. 4 nm

44 A (SV Design Target)
41 A (SV HFM
AT AB20 30.4 A (SV LFM
A9 oMT AB7 23 A (LV Design Target)
ALO U1000 act
Al2 PENRYN ACO
A13 FCBGA AC12
Al5 30F 4 AC13
Al7 AC15
A18 AC17
A20 AC18
B7 AD7
BY ADY
B10 AD10
B12 AD12
B14 AD14
B15 AD15
B17 AD17
B18 AD18
B20 voc |LAE9
(o] AE10
C10 AE12
c12 AE13
C13 AE15
C15 AE17
C17 AE18
cis AE20
D9 AF9
D10 AF10
D12 AF12
D14 AF14
D15 | voc AF15
D17 AF17
D18 AF18
= AF20 (CPU |1 O POVER 1. 05V)
E9 =PP1V0O5_S0_CPU ;151 1s
E10 X1
E12 V6 4500 mA (before VCC stable)
E13 J6 2500 mA (after VCC stable)
E15 K6
E17 M
E18 J21
E20 K21
F7 VCCP M1
F9 N1
F10 N6
F12 R21
F14 R6
F15 T21
F17 T6
F18 V21
F20 w1 (CPU | NTERNAL PLL POWER 1.5V)
AA7 || ( BRL#) =PP1V5_S0_CPU ;..
AR 182
AAL0 VCCA 26 130 mA
AAI2 N
AAL3 VI Do|_ADS CPU_VI D<0> oD s o0
AA1S VI D1|_AF5 CPU VI D<1> oo 50 o0
AALT VI D2|_AE5 CPU_VI D<2> oo 5 0
AA18 VI D3|_AF4 CPU_VI D<3> oD s o0
AA20 VI D4l_AE3 CPU_VI D<4> e
AB9 VI Ds|_AF3 CPU_VI D<5> oD o o
ACL0 VI De|_AE2 CPU_VI D<6> oo 50 o
AB10
AB12
AB14 VCCSENSH_AF7 CPU_VCCSENSE_ P
AB15
AB17
Ad18 VSSSENSE]_AE? CPU_VCCSENSE_N

Santa Rosa EMIS, doc #20905.

PLACE_NEAR=U1000. AE7: 25. 4 nm
o—[T0D 5 o°

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

& (2

All

Al4

Al6

Al9

A23

AF2

B6

B8

B13

B16

B19

B21

E16

F11

F16

J25

VSs

oM. T
U1000
PENRYN

FCBGA

4 OF 4

Socket - P KEY)

VSs

123

T26

Y21

AB11

AB13

AB16

AB19

AB23

AB26

AC3

ACE

AC8

AC11

ACl14

AC16

AC19

AC21

AC24

AD2

AD5

AD8

AD11

AD13

AD16

AD19

AD22

AD25

AE4

AE8

AE11

AE14

AE16

AE19

AE23

AE26

AF6

AF8

AF11

AF13

AF16

AF19

AF21

AF25

SYNC NMASTE

27 M.B SYNC

DAT

2/ 16/ 2010

TTILE

CPU Power & G ound
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s =PPVCORE_SO_CPU |

CPU VCore HF and Bul k Decoupl i ng

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

Pl ace i nside socket cavity on secondary side.
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

E C1200 +C1l201 |1 C1202 |+ C1l203 |:Cl204 |:Cl1205 |1Cl206 ([:+C1207 [1C1l208 |:C1209

—— 22UF —— 22U —— 22UF —— 22UF —/— 22UF —/— 22UF —— 22UF —/— 22UF — 22UF
5 a0 T, 8% Y T, &% 5 8% T, 8% 8% Y Y
T CERMX5R 72 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 72 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R
805 805 805 805 805 805
NO STUFF NO STUFH NO STUFF
CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL | CRITICAL | CRITICAL CRI TI CAL | CRI TI CAL
+C1210 [+ C1211 (+Cl212 (1C1213 |:Cl214 |+C1215 |:Cl216 ([+Cl217 |[+Cl218 (1C1219
—— 22UF —— 22UF —— 22UF —— 22UF —— 22UF —/— 22UF —/— 22UF —/— 22UF —/— 22UF —/— 22UF
8% 8% T, &% T, &% T, &% 8% T, 8% 8% 8% T, 8%
—F CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R
805 805 805 805 805 805 805
PLACEMENT_NOTE (C1240- C1243): £
Pl ace on secondary side.
CRI TI CAL
NO STUFF CRI TI CAL CRI TI CAL CRI TI CAL
|*C1240 J|rc1241 |*C1242 J|rCc1243
——421070/9UF- 4NMOHM :—470UF 4MOHM ——470UF- 4MOHM ::421700UF- 4MOHM
2 2.0V [3‘2 [a‘zz.ov [é‘zz%ﬂv
BOLY- TANT LY. TANT BOLY- TANT BOLY- TANT
D2T- SM D2T- SM D2T- SM D2T- SM
NO STUFF | NO STUFF NO STUFF NO STUFF
CRI TI CAL CRITICAL | CRI TI CAL CRITICAL | CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
+C1230 E C1231 : C1232 +C1233 |1 Cl234 1 C1235 1+ C1236 1 C1237
%" —2gU =28 E—gglF [ ——22LF = =250F — 25
2 X5R- CERM 2 %%VCERM 2 SsR cerm 2 Sercerm 2 Sorcerm 2 SsRVcerm 2 ?(5%- CERM —F S5R CERM
60 603 603 603 603

VCCA (CPU Avdd) DECOUPLI NG

1x 10uF, 1x 0. OluF

1 s =PP1V5_S0_CPU

1311 10 s =PP1VO5_S0_CPU

BYPASS=U1000. B26: : 4 mm
C1250j_ Cl 51
10yF 01UF

28% 1 3%
6. 3V 16V
X5R CERM

VCCP (CPU |/ O DECOUPLI NG

1x 330uF, 6x 0. 1uF 0402

[ JPLACEMENT_NOTE=P| ace C1260 between CPU & NB.
CRI TI CAL
C12601, 1C1261 (1 C1262 |+ C1263 1 C1264 1 C1265LC1266
3302L6II;J =0 1UF ——=0 1UF ——0 1UF ——=0 1UF 0
poLy- FaRY 2 2 CéRM 2 céw 2 céw 2 cém 2 cé\ém 2 &XM
D2T- sme 402

SYNC MASTER=T27 M.B

SYNC DATE=02/16/201

e -
CPU Decouplin
d} Appl e I nc. 051- 8561
o C. 0.0
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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

121110 8

69 14 10 (TR

XDP XDP_CON
R1315* CRI TI CAL
54.9 J
L W DF40C- 60DS- 0. 4V
21552 F- ST- SM HF
1 00 2
o 10LB XDP_BPM L<5> QBSEN_AQ =100 o= OBSEN_ 0 JTAG MCP_TDO am e
o 1By XDP_BPM L<4> COBSEN_A1 S i 0o g - CBSEN C1 JTAG MCP_TRST L oD
o 10 XDP_BPM L<3> COBSDATA_AQ G 88 10 e COBSDATA_ D TP_XDP_OBSDATA_CO
6 10 XDP_BPM L<2> COBSDATA_A1 - 11 12 am COBSDATA_C1 TP_XDP_OBSDATA C1
m - e 13| 8 g 14 -
o 10 T XDP_BPM L<1> CBSDATA_A2 - 1595 0126 g CBSDATA_C2 TP_XDP_OBSDATA C2
60 10 XDP_BPM L<0> CBSDATA_AC - 17 18 COBSDATA_C3. TP_XDP_OBSDATA C3
™ = 19 8 g 20 -
TP_XDP_OBSEN_BO COBSEN_EQ 21 5 o} 22 CBSEN D0 JTAG MCP_TDI oo
TP_XDP_OBSEN_B1 COBSEN_E1 23 5 o4 CBSEN D1 JTAG MCP_TMS o
25 26
TP_XDP_OBSDATA_BO e | | ge 270 ol 28 o cesoaTa o TP_XDP_OBSDATA_DO
TP_XDP_OBSDATA_B1 CBSDATA_B1 - 29 5 0130 o CBSDATA_D1 TP_XDP_OBSDATA_D1
31 32 N
XDP TP_XDP_OBSDATA B2 COBSDATA_E2 - 33 88 34 g COBSDATA_ D2 TP_XDP_OBSDATA D2
TP_XDP_OBSDATA B3 OBSDATA_B: - 35) 00 36 o CBSDATA_ D3 TP_XDP_OBSDATA D3
R113|<99 Rl 7 P4 TR
CPU PWRGD 1 W\/Z XDP_PVWRGD PVRGD HOOKO - 39 00 40 - L TPQI K/ HOOKA FSB_CLK | TP_P amy e XDP
Sl/é: XDP_0BS20 HOOK1 21 00 42 - L TPCI K#/ HOOKS FSB CLK I TP_N ) 14 o0
Mib 4 VCC_OBS_AB 43 5 o4 VCC_0BS_CD Rll3KO3
1 D PM LATRI GGER L HOOK. - 45 5§ o468 - RESET#/ HOOK6 so XDP_CPURST_L 1 2 FSB RST_L 10 14 69
1 om JTAG MCP_TCK HOOK. >N 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 pulled-up to 3.3V. Mzb%w
72 38 19 SMBUS_MCP_0_DATA spA 2 52 om hiv'e) XDP_TDO 10 69
- oy _SMBUS MCP_0_GLK s RIS D EETHI TesTn XDP_TRST L i
Tkl vNC>£—o o386 ; ol XDP_TDI oo 0 6
o 10 (T} XDP_TCK TaKo - 57 5 o538 - VG XDP_TMS oD ©
59 5 o 80 XDP_PRESENT#
XDP XDP
C13001 1C1301
0. ]i_é%z—— :g Z%S/{;luf:
402 T 402
51850774 =
Direction of XDP nodul e

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

SYNC MASTER=( K84 M._B

SYNC DATE=(02/ 25/ 2009

TTTLE

eXt ended Debug Port (M ni XDP)
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oM T
U1400
MCP89M AO1
FBGA
(1 COF 11)
69 10 7, FSB_DSTB_L_P<0> K34 | cpy_psTBRO* CPU Do |NB8 ESB D L<0> e
o010 gy OB DSTB L _N<O> o g  K35]cpy pSTBNO* CPU_D1* [N36 FSB D L<1> T
69 10 7, ESB_DI NV_L<0> 137 cpy_DBI 0* cPU_Do+ [JP36 ESB D L<2> e
69 10 7, ESB TB_L_P<1> T31 | cpu DSTBPL* CPU_D3* 4136 ESB D L<3> 10 6o
6 107 FSB_DSTB L_N<1> T30 | cpU DSTBNL* CPUDIT NG gy FSB D L<4> aeyiwe
6 107 FSB DI NV_L<1> P28 cpy DBl 1* CPU_D5* ;zj ESE g I|:<6> 10 60
O = @=p———— g & CPU_D6* <6> 710 69
69 10 7 FSB_DSTB L_P<2> K33 cpu_psTBP2* cPU D7+ |P38 FSB D L<7> T
69 10 7. FSB_DSTB _L_N<2> K32 cpu_DsTBNR* CPU:m* 86 ESB D L<8> e
w0y FOB DINV L<2> g g  NS4crPy pBi2 cPU_Do* L34 ESB D L<9> T
6 107 FSB_DSTB_L_P<3> ©36 | cpU DSTBP3* CPU_D10* (5K37 FSB D L<10> 10 60
05107 FSB DSTB L N<3> D86 opU DSTENG* CPU_D11+ |36 FSB D L<11> o e
o0 10 7y -SB_DI NV_L<3> o=t A35 ] cpy_DBI 3* CPU_D12* [ K38 FSB D L<12> 7 10 e
- CPU_D13* SN87 FSB_D L<13> 7 10 e
69 10 7 FSB_A_L<3> 38 | cpy A3+ CPU_D14* (SH87 FSB_D_L<14> 10 s
6 10 7 FSB A L<4> W4 | cpu Aa* CPUDIS* (38~ gy FSB D L<15> y7i06
00 10 7y ESB_A L<5> o—t U35 | cpu As* CPU_D16* [SN\28 E <16> 7 10 60
69 10 7 FSB_A L<6> T34 cpu A6* CPU_D17* [xU30 FSB_ D L<17> L 16 &
69 10 7 FSB_A L<7> V87 cpy A7+ CPU_D18* [5N29 FSB_D L<18> 710 69
60 10 7, FSB_A L<8> VB8 | cpu Ag* CPU_D19* (P34 FSB_D L<19> _—
60 10 7 FSB A L<9> T371 cpU_A9* CPU_D20* [5T29 FSB D L<20> !
6 107 FSB_A L<10> Y38 | cpu AL0* cPU_D21* (5132 FSB D L<21> 10 6o
60 10 7 FSB A L<11> V85 cpu AL1* CPU_D22* (582 FSB D L<22> 7 10 e
60 10 7 FSB_A L<12> Y36 | cpu_A12* CPU_D23* [5T33 FSB D L<23> 7 10 e
6 107 FSB_A L<13> W3 cpy A13* CPU_D24* [5P8L FSB_D_L<24> 7 10 e
69 10 7 FSB_A_L<14> V84| cpy AL4* CPU_D25* [5P30 FSB_D L<25> 106
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' > =PEG D2R N<3> o  AB6 |pE0 RX3 N PEO TX3 N_AS =PEG R2D _C N<3> N
- _RX3_| 0 TN —p———F=2 2 = S oop _
TP_PCl E PE4_D2RP - B0 | PEO_RX4_P ) PEO_Tx4_p| AB4 TP_PCI E PE4_R2D CP
TP_PCl E_PE4_D2RN -5 | peo Ra N IEILJ PEo_Tx4 N AB5 TP_PCl E_PE4_R2D _CN
7o I PCl E_FW D2R P - Y2 | pE0_RX5_P o PEO_TX5_P|_Y> PO E FWR2D C P 0
1o PCl E FW D2R N - Y3 Y4 PCl E FW D N -
>—Fkd - PEO_RX5_N ﬁ PEOTG N g POEFWRDCN o I'f PEO[4:5] and PE1[0:1] are not used,
o PGl E AP DPR P T P be1 0Pl Y7 PGl E AP ROD C P +VI O_PE_AVDDL and +VI O PE_DVDDL can be GND
o PClE AP_D2R N o B10 | pE1 RxO_N @) PE1_TX0_N|_Y6 PCl E_AP. D N -
no PCl E_ENET_D2R P Y10 | pE1_RX1_P o PE1_TX1_P| Y9 PCIE ENET_R2D C P o7
e PCl E_ENET_D2R N Y11 | pE1_RX1_N PELTXLNLYE g PCl E_ ENET_R2D C N o ©
s _PP3V3_SO0_MCP_PLL_HVDD .
50 mA Vi1 |3 v pLi_wvop 1 (PP PEXRST
Vi3 | +3.3V_PLL_HVDD_2
25 _PP1VO5_SO_MCP_PLL_PEXSATA
325 mMA 100 mA MO | ivio PLL PE
80 MA ACGLL | 4vio PLL_XREF XS 1
AFL2 | 1Vl O PLL_XREF_XS 2
AF13 | v O PLL_XREF_XS_3
120 mA ¢ A | +vio PLL_SATA 1
AR | 4vi O PLL_SATA 2
25 mA A | ivioPLL_H PEX0_TERM P| Y2 n MCP_PEXO_TERVP
R1610*
2. 49K
1%
1/16W
MFZLF
4022

PLACE_NEAR=U1400. U2: 12. 7 nm
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NOTE: 100K pull -downs required if
HPLUG DETO/ HPLUG DET1 are not used.

DDC Mode Pul | - downs

NOTE: DP_AUX_CH1 al so requires pull-downs if used for

dual - nrode Di spl ayPort
are necessary,

only pull-ups

R1710 100K 1 2

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

I'f unused no pulls

RI/171100K1 2

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

GPl O

=PP3V3_S0_MCP_GPI O ; 1519

5% 17'16W MF-LF 402

Pul | - Ups

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

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

917

917

7

17

17 9

17 9

K6/ K69 EDP currents used.
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oM T
Ul1400
MCP89M AO1
FBGA
.« PP3V3_S0_MCP_DAC (5 COF 11)
140 mA [ 829 | 3. 3v_resoac DOC_CLKo/ GPI 0 38| P20 o AUD | P_PERI PHERAL DET (s =
DDC_DATAO/ GPIO 30| 125 o  MKEY MC LOAD DET s
29
e pe e e o
- - RGB_DAC_GREEN_B31 TP_MCP_RGB_GREEN
@ RGB_DAC BLUE| 231 g TP_MCP_RGB_BLUE
ReB DAC HsYNG D21 5 TP MCP RGB HSYNC
ReB DAC VsYNG E31 g @ TP MCP RGB VSYNC
«@m-DP IG MO P<3> @225 | DPO_3_P/ TVDSO_TXC_P IFPA_TXC PL K22 g =MCP_| FPA_TXC P o
@mn-DP_1G MO _N<3> &— 28 | DPO_3_N TMDSO_TXC_N IFPATXC N L22 g  =MCP IFPATXC N ;s
@mn-DP_1G M0O_P<2> o=—28 | DPO_2_P/ TVDSO_TX0_P IFPA_TXDO_PL 22 g~ =MCP | FPA TXD P<O> s
@D LG MO N<2> @28 | DPO_2_N/ TMDSO_TXO_N IFPA_TXDO_ N B22 g~ =MCP | FPA TXD N<O>  rmy s
an-DP LG MO _P<1> 2> | DPO_1_P/ TMDSO_TX1_P 1FPATxDL P E22 g @ =MCP I FPA TXD P<1> =,
@n-DP 1 G MO N<1> — 25 | DPO_1_N/ TMDSO_TX1_N IFPATXDL N D22 g =MCP | FPA TXD N<1> s
a2 LG MO _P<0> @22 | DPO_O_P/ TWDSO_TX2_P 1FPA TxD2 Pl P22 g  =MCP | FPA TXD P<2> s
an-DP 1 G MO N<O> 25 | DPO_0_N TVDSO_TX2_N 1FPA X2 N 22 g  =MCP | FPA TXD N<2> s
IFPA_TXDS Pl 22 g ~ =MCP | FPA TXD P<3> s
@n-DP IG M1 P<3> =28 | DP1_3_P/ TMDSOB_TXC P IFPATXDB_N J22 g ~ =MCP | FPA TXD N<3> s
@n-DP IG M1 N<3> — 28 | DP1_3_N TMDSOB_TXC_N 1 o3
@ DP 1G M1 P<2> -0 oo ne e W IFPRDCPAES e SMELERE TG B oD ©
ap DP |G M1 Ne2> 228 | DP1_2 N TMDSO_TX3_N Z e e R — =D
@ DP_IG M1 P<il> o228 | DP1_1_P/ TVDSO_TX4_P & | FPB_TxD4_pP| 123 =MCP_| FPB_TXD_P<0> .
anDP LG M1 N<l1> 229 | DP1_1_N TMDSO_TX4_N | FPB_TXD4_N| K23 = | EPB_TXD_N<0> 0
@n-DP IG M1 P<0> &—28 | DP1_0_P/ TMDSO_TX5_P - | FPB_TXD5_p| 23 =MCP_| FPB_TXD P<1> 0
@n-DP IG M1 N<O> 28 | DP1_0_N TMDSO_TX5_N < | FPB_TXD5_N|_H23 =MCP_| FPB_TXD N<1> 0
_ | FPB_TxD6_pP| 23 = | FPB_TXD P<2> o
- DP | G HPDO 25 | HPLUG_DETO/ GPI O_20 LL | FPB_TXD6_N|_F23 =MCP_| FPB_TXD N<2> N
o DP_L G HPDL 228 | HPLUG DET1/ @RI O 21 | FPB_TXD7_P| P23 =MCP_| FPB_TXD P<3> N
< SATARDRVR_A_EN 225 | HPLUG DET2/ GPI O 22 IFPe_TXD7_NLE23 g~ =MCP IFPB TXD N<3> s
@ DP_1 G AUX CHO_P @=a 28 | DDC_cLK2/ DP_AUX_CHO_P DDC_CLK1/ GPI O_40[ J28 =MCP_| FPAB_DDC CLK 0
DP_1 G AUX_CHO N K28 | ppc_DATA2/ DP_AUX_CHO_N  DDC_DATAL/ GPI O 41| 29 gy ~ =MCP | FPAB DDC DATA s
DP_I G Al 1_P K25 | pbc_cLK3/ DP_AUX_CH1_P
DP I G AUX _CH1 N K26 | ppc_DATA3/ DP_AUX_CHL_N
( GMUX_I NT)
emmmwnmm 7T e oveads (S a
NoZ | 15 av oLl oo 2 LCD_BKL_ON Pl 0_59| B25 LCD 1 G BKLT EN o
it LCD_PANEL PWRIGPIO 58| ©2° g  LCDIGPWREN s
30 M N21 | 43 3v PLL_USB_1
M2 | 13 3v_PLL_USB_2
205 _=PP1VO5_SO_MCP _PLL_| FP
60 M N23 | .vi O PLL_I FPAB 1
L24 | +vi 0 PLL_I FPAB_2
s PP1VO5_S0_MCP PLL_CORE
6o m 40 mA M5 | 1) O PLL_CORE_LEG
60 MA N25 | +vi O PLL_SPPLLO_1
L26 | .vi O PLL_SPPLLO_2
40 M ﬂhﬁi +VIO_PLL_V | FPAB_VPROBE| 120 MCP_| FPAB_VPROBE oo =
+
20 M o e 1 FPAB_RsET| K20 MCP_| FPAB_RSET o
205 _=PP3V3R1V8_SO0_MCP_| FP_VDD
180 mA A22 | vDD_I FPA
A23 | +vDD_| FPB
20 s _=PP1V0O5_S0_MCP_DPO_VDD
26 |
160 m B26 x: g:ggj TMDSO_vPRoBg| H28 MCP_TMDSO_VPROBE oo 2
€26 | +vi 0 DPO_3 TvDso_RseT| F31 MCP_TMDSO_RSET oo 2

71

Ckay to float all

RGB DAC Di sabl e:

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

required

(or use

as GPICs).

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

Interface Mde

MCP Si gnal TMVDS/ HDM LVDS

=MCP_| FPA_TXC_P/ N TMDS_| G TXC_P/ N LVDS_ | G A_CLK_P/ N
=MCP_I FPA_TXD_P/ N<O> | TMDS_| G_TXD_P/ N<O>| LVDS_| G_A_DATA_P/ N<O>
=MCP_| FPA_TXD_P/ N<1> | TMDS_I G_TXD_P/ N<1>| LVDS_| G_A_DATA_P/ N<1>
=MCP_| FPA_TXD_P/ N<2> | TMDS_I G_TXD_P/ N<2>| LVDS_| G_A_DATA_P/ N<2>
=MCP_| FPA_TXD_P/ N<3> | ( UNUSED) LVDS_| G_A_DATA_P/ N<3>
=MCP_| FPB_TXC_P/ N ( UNUSED) LVDS_ | G B_CLK_P/ N
=MCP_I FPB_TXD_P/ N<O> | TMDS_| G_TXD_P/ N<3>| LVDS_| G_B_DATA_P/ N<0O>
=MCP_| FPB_TXD_P/ N<1> | TMDS_I G_TXD_P/ N<4>| LVDS_| G_B_DATA_P/ N<1>
=MCP_I FPB_TXD_P/ N<2> | TMDS_| G_TXD_P/ N<5>| LVDS_| G_B_DATA_P/ N<2>
=MCP_| FPB_TXD_P/ N<3> | ( UNUSED) LVDS_| G_B_DATA_P/ N<3>
=MCP_I FPAB_DDC_CLK TMDS_I G DDC_CLK LVDS_| G DDC_CLK
=MCP_| FPAB_DDC_DATA | TMDS_| G DDC_DATA | LVDS_I G DDC_DATA
LVDS: Power +VDD | FPx at 1.8V

TMDS: Power +VDD_| FPx at 3.3V

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

SYNC MASTER=T27 M.B

SYNC DATE=02/16/ 2010
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oM T
U1400
MCP89M AO1
FBGA
(6 OF 11) External A
7 33 SATA _HDD R2D C P A | SATA_AO_TX P usso_N| 20 USB_EXTA N a4 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 us1_p| 320 USB M NI _P 072
namm-SATA HDD D2R P~~~ g A5 IsATA A0 RX P " usBL N| 20 g USB MNI N = ~—+or
- O T57
g 9 uss2_p | €19 USB_T57_P 02
Q UsSB2_N %@ 972
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 use4_N | D20 072
© Caner a/ External E
< m ) usss_p | E19 USB_CAMERA P o 72
TP_SATA C R2D CP A6 |saTA BO.TX P = | (N s uss N[ D19 o g USB CAVERAN ~— o
TP_SATA C R2D CN - A7 | sata Bo_TX N <L o) 8 1 SD Car d/ Expr essCar d
) Y usee_p | 19 USB_SDCARD_P e
TP_SATA_C D2RN N AH7_| SATA BO_RX_N ~ Usss N[ FI2_gg USB SDCARD N o
TP_SATA C D2RP - A6 | SATA_BO_RX_P E External D
> 2 Use7_p| 317 B_EXTD P
c X Uss7_N | HL7 USB EXTD N o
H%' © o CGeyser Trackpad/ Keyboard =PP3V3_S5_MCP_GPI O ;1
TP_SATA_D D ﬁtg SATA_B1_TX_P 5 ! 9 UsBs_P i&g B_TPAD P a3 72
_ TP_SATA D_R2D CN pdl SATA BL_TX_N o3 Lses_N USB_TPAD N i
10175 _=PP3V3_S0_MCP_GPI O - %25 5 O —o-o—Ml > B R1851 R1853
R1800" TP_SATA D D2RN - ALL | SATA B1_RX_N w@ © | pseo_P c17 USB EXTB_P 3 72 8‘%2K 80./02K
TO0K TP_SATA D D2RP - AL2 | SATA B1 RX_P :: c ) g JSBQ*“‘%@“ 72 %Flﬁ\év %Flﬁ\év
- 402 402
g B = | upsio_p|EL7 USB IR P : :
2 usB10_N| P17 USB IR N 072
MXM GOOD L - AHL | SATA_LED*/ GPI O_30 % 'E Bl uet oot h R188%91 R188%2K1
>.'_) upB11_N| GL7 USB BT N 30 72 5% 5%
 MCP_SATA_TERMP A1 | SATA_TERVP 8@ upsl1 P F7 qg USBBTP  Smww s e
— 2 2
'R1805 UsB_oco*/GPI0 25 [ A7 o USB_EXTA OC L .
2, 49K UsB oC1*/GPIO 26 [ L17 o USB EXTB_OC L .,
/96w NC)% NG 1 USB_0C2*/ GPI 0 27_MePI 00 [ K17 o USB_EXTC OC L
202 NOEL| NG 2 UsB_oc3t/ GPI 0 28 MPI O 1 | K19 o USB_EXTD OC L
Nc>¢FL NG 3 oc2# Also for EXTE
1 N NC_a USB_RBI AS_GND | 119 »» MCP_USB RBI AS_GND OC3# Al so for EXCARD
RaM | _VReEF|[ G138 o MCP RGM I _VREF ams 1sRsl7860
1%
7 n ENET_RXD<0> - 214 | Rav | _Rxoo Rav | _Txoo | G13 o TP ENET_TXD<0> 0 [t
7 o oy ENET_RXD<1> - Ct4 | RV 1 _RXOL Rovi i _Txo1 [ HI3 o TP ENET TXD<1> . 2402
73 31 ENET_RXD<2> - P16 | RGVI I _RxD2 Rav | _Txpz | F14 TP_ENET_TXD<2> N
7 = [y ENET_RXD<3> -6 | Rav | _Rxos 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 - O ENET RX_CTRL > AL | R 1 RxeTL < Rav| TxCTL [ E o TP ENET IX CTRL
R1810° o ENET_ENERGY DET o M4 |raui inRcPioss Ravi_woc| P12 TP ENET MDC .
%l%;v/\.} .. _PP3V3_ENET_MCP PLL_NAC 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 | ravi I _cavP_voD
s MCP_M | _COVP_GND E13 | ravi I _cowp_aND 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.
= +3. 3V_PLL_MAC DUAL must remain connected to 3.3V RMGT rail.

RGM | _COWVP_VDD/ _GND nust renmi n connected as shown.

Connect
Connect
All othe

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

8

7

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

K6/ K69 EDP currents used.

SYNC MASTER=T27 M.B

SYNC DATE=02/16/ 2010
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=PP3V3_SO0_MP_GPI O ;1 1 1
o T
U1400 2|1?01K961
MCP89M AO1 ygﬁy
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
HDA_SDI NO E2 [ 1 spATA 1 N0 HOA_ B TeLl B4 e wHDA BIT CLK R 1,22 5 HDA BI T CLK D
nommHDASDING . = ivoAcoATA . - AN oD = 72
1/16W
voLE R1952
R1900" < 40z
9.9 = g AUD_| PHS_SW TCH_EN 3 | ya SATA_I N1/ GPI 0.2 % roA RESET DL g 2210 HDA RST_R L 1,\3\3\/2 HDA RST L oo
11860 Qutput linmited to +VDD_HDA. (TPD %
M:;u%;Q Confirmed OK for this signal. R1953 %égg‘é’ r —————————————————————— |
2 NCP_HDA_PULLDN_COVP DS | HpA_PULLDN_COMP oA s D2 1210 HDA_SYNG R LARA 2 HDA_SYNC o | BUF_SI O_CLK Frequency
T | Frequency |HDA SYNC !
403 | -
72 51 354y LPC_AD<0> R1910 22 1,,,2 LPC AD R<0> =L [LPC ADO (1PY) PC SERIRD 8 LPC SERI RQ 7 as o 24 MHz 1 !
> ; ;E LPC AD<1> RI9I1 22 1Wﬁ;mmm?%—.i LPC_ADL (1 PUY) l?'%'j D7 e : |
v ngory LPC_AD<2> RIOIZ 22 2 5% i LPC _AD R<2> L2 | Lpc o2 (1PY R12%60 , 14. 31818 MHz 0 I
a3 LPC AD<3> RIOI3 22 1\Vz ™% UTWWIF 102 | pCapRed> o g U5lipcam (1Py O LPC FRAVE LT g LPC FRAMVE R L LAAA 2 LPC FRANE L gy s o7 72 . |
a wew T ToTmmmmm T E I En e
TP_M.B_RAM SI ZE K2 PG B)RQJVGD| 043 1 402 . s s s s m = = = = = = = = = = = = = = = = =
{ (1PD) LPC_RESET*|SKT g LPC RESET_L oy 0 =5 72 : Bl OS Boot Sel ect :
57 35 y—PM CLKRUN L L6 | Lpc_CLKRUN*/ GPI O 42 (I PU) LPC_cLko| L5 - LPC CLK33M SMC R o 2 72 | 1/ El LPC ERANVE# |
| = |
PP3V3_G3 RTC s SMC_WAKE _SCI _L DLl |0 PME*/ GPI O 31 = M SC_VDDENO/ GPI 0_47| K10 MCP_CPU_VTT_EN L 10 | LPC 0 !
e — 1 PM LATRI GGER L Gl [ ExT SM*/GPI O 32 T M SC_VDDENL/ GPIlO 48] B o M.B_RAM VENDOR 10 NOTE: MCP8S AO1 h | |
s AUD 12C INT L B3 | A20GATE/ GPI O 55 = MSC VDDEN2/ GPI O 17| 28 qug T57_PWR_EN a&D " etrom (_10%3 | SPI 1 |
R1920! ['R1921  m—SMC RUNTI VE SCI L > 2| KBRORSTI N/ GPI 075E|59 M SC_VDDENS/ GPI O 18] D8 g SMC_ADAPTER_EN am ==+ W s on | |
49. 9K 49. 9K M SC_VDDEN4/ GPI O_19 S - LPCPLUS GPI O B 7 10 7 Fhese pi ns | NOTE: MCP89 does not support FWH, only | C
2180 Hoow % m—PM _PYRBTN L - 210 purETNe (1 PU- S5) MEM_VDD_SEL/ GPI O_46| - MCP_NMEM VDD SEL_1V5 @ | LPC ROMS. S? Appl e designs will |
Va5, 62" 2 PM_SYSRST_DEB L - O] RSTBTN® (1 PU- S5) FANCTLO/ GPI O._61] T g ODD_PWR_EN_L oD o |_ _ _ _not_use LPC for BootROM override.
FANRPMD/ GPI O_60/ MaPI O_2| H - MEM EVENT_L Q) 2o 20 27 3
& ENET LOVPWR &80 T oo o - T o - - - - - - - = - - - ===
RTC RST L _ aie . FANCTL1/ GPI O_62 - 1 r |
C RS - RTC_RST FANRPML/ GPI O_63/ MPI 0.3 o SDCARD_RESET %,g | SPI Frequency Sel ect |
3s PM RSMRST L - L | PYRGD SB (IPD) SLP_S3* CO‘ - PM SLP_S3_ L [T 7 %5 52 56 ! |
2 —MP_PS_PVWRGD - 2| PrReD (1PD) SLP_RVGT K9 g PM SLP_RMGT_L oD | Frequency] SPI _DOJ SPI _CLK |
NOTE: MCP89 AO1 has strong (~10K) (PD) sPssp® g PM SLP_S4_L oD 7 10 5 o2 ! 25.0 NMHz 0 0 |
pul | -downs on these pins. ~ y MCP_WAKE_REQ L | 15 McP_wAKE_REQH MP_VIDO/GPI O 13| K8 g MCP_VI D<0> oD 20 5 ! |
A7 MCP_VI DL/ GPIO 14| K& o MCP_VI D<1> w0 ! 31.2 WHz 0 1 |
t t & PM BATLOW L - 4 Dl s* e o> |
p u p S oA (AT () MPVID/GPIOIS - MCP_VI D<2> oD = = :
) ) o 21 gm—MCP_VEM VDD_EN oS |MP MEWDD ENGPIO 44 () MPVIDIGPIO16 K0 g MCP_VI D<3> oo 0 % I 42.7 MHz 1 0 |
For EM Reduction on HDA interface 2 qm—MCP_MEM V EN o— 20 [ VEWTT_EN GPI O 45 s sPl_csor/cPlo 10l E11 g SPI _CSO_R L D 7 72 : 62.5 MHz 1 1 1
D7 .
HDA_SDOUT_ R . SM | NTRUDER L 218 | NTRUDER" SPL_CLKIGPIO 11 20—y ShL_CLK R o~ , '
HDABIT GK R .o - SPD/ P 0.08) e SELMB0 am 7 o e NOTE: 42 & 62 Mtz use FAST_READ command.'
| ) - oo 7 72 R — g |
BES ST —"— S o R - - e ol _provised on 1< page
19 72 19 (00T} = ) | ) - i
22 10 GFXVCORE PWR EN & 10 | MePU_PI 2/ GPI O 23 THERM DI CDE_P|_ S8 - MCP_THMDI ODE_P. s
am - X > .01 CDE_ - o>
Cllgogl):’(lg N Cl?o‘r;’:% 1 a7 37 10 7¢Ery—SPI ROM USE_MLB o= 11 | MoPU_PI GBI GPI O 24 THERM DI CDE N2 g MCP_THVDI ODE N oo 11R(;_K970
f— MCP_SPKR:
8% 8% TAG MCP TDI o svB_cLkol M g SMBUS MCP_0_CLK oo 19 58 72 Fiow =
°E4§5";|_ Ry 2 . o jTAg NCP_TDO 5o jiﬁgﬂg‘o(lpw SVB_DATAO| B4 s SMBUS_MCP_0_DATA D 1250 72 ,42"" 0 = USER node (Nornal boot node)
s JTAG NCP_TNB ; BLO | 37aG VG (1PY) SMB_CLK1/ MBMB_CL gg - gwmgg MCP i (D?LA_IK_A o » 72 1 = SAFE node (For ROVBI P recovery)
1 C1951 + C1953 o JTAG MOP TRST L | g FE10457AG TRST* (1PD) SVB_DATAL! NSVB_DATA———— gt D > 72 = Connects to SMC for automatic recovery. B
g_ﬂgpp g_ﬂ/gpp - JTAG MCP_TCK = A10T j1aG TCK SMB_ALERT*/ GPl O_64 - AP_PWR_EN [ 10 %0 62
% % o e N soawkaioss o ARB_DETECT L 1
z So5M z o5 25 MCP_CLK25M XTALI N - I XTALIN e ' H11 e PM SUSCL
= cm MCP_CLK25M XTALOUT - Bl | xraiour SUS_CLK/ GPI 034 - CLK3ZK KR o e
bl TEST_MoDE_EN_D4 > MCP_TEST_MODE_EN
- 2 RTC CLK32K_XTALI N - P16 [ XTALIN_RTC PKG TEST| L16 o
2 RT K32K_XTAL -« CL° Kip o
GPI O Pul | - Ups/ Downs S asncaman 2o i S 2 s
1 1
=PP3V3_S5_MCP_GPI O , . R191?69<1 11Rolo?<31 1R01|<966 1R|<1 975
=PP3V3_S3_MCP_GPI O , S0 5% $ew /46w
— 1/1 1 W M- LF M- LF
=PP3V3_S0_MCP[GPI O ¢ 17 10 10 M;ﬁ“ ,X{ggﬁp , 402 , 402
2 2
R1980 10K LAAA, 2 SDCARD RESET 10 |
RI981 10K LAAN2 o% I7T6W M-LF 402 T57 RESET 1 as
R1999 100K]. o O% I718W M-TF 402 GexVCORE PWR EN 192 = =
R1986 100K|[1 2 > ITIBW M-TF 302 op) pov USE_MLB 719 37 a7 s of :
- MR T Pl at f or m Speci fi ¢ Connecti ons
R1983 10K LAAA 2 MCP_CPU VIT EN L 4
RI984 10K[1 \\)\72 3% TTISWW-TIF 302 v g RAM VENDOR 1 R1965
R1985 100K 1 N2 5% - T57_PVWR_EN o voas 10 LPC RESET L 1,33 2 LPC PWRDW L w2
R1987 100K|1 , 5% T I6W M-LF 402 | ppLus GPl O e mvg — — Vsn\k \% D
/\/\/\/ 5% I1I71I6W NMF-LCF 4027 1/16W
R1988 10K LAAA 2 oDD PWR EN L 16 33 Vo5~
R1989 10K LAANZ o% 1716W 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 LAAN 5% I7I6W MF-LF 402 ENET LOW PYR . [MDAREBASESTRUE =
R1991 10K |1 5 5% 1716W MF-LF 402 ] TH LE L . . :
APt o T e LG THRG * NOTE: MCP SLP_SS5# signal has the YNNG VAST e T2 MoE e A
R1992 100kK|1 5 NCP VI D<O> o behavior of Intel’s SLP_S4# signal . ——
R1993 100K| 1%2 >% MW M-TF 402 \vep V| D<1> 1050 MCP HDA, LPC & M SC
R1994 100K LAAN2 o% I7I6W M-TF 402 \pp v| D<2> 19 % T T
R19 :5 100K 2 5% I1I71I6W NMF-LTF 402 PCP 1o 5o -
1/\/\/\/ 5% 17 16W MF-LF 402 VI D<3> ° d} App| e I nc. 051- 8561
R1996 10k |1 2 AP_PWR_EN 19 30 62 S T
5% 1716W MF-LF 402 C O O
R1997 100K 1 A ap 2 ) : ARB DETECT_L 10 NOTI CE OF PROPRI ETARY PROPERTY:
nggs 20K 2 Pl 1o 57 72 THE | NFORMATI ON CONTAI NED HEREI N | S THE
NN e 4SO : TR PO TR S I HS SR |
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
= 11 NOT TO REPRODUCE OR COPY I T 19 OF 109
. . 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
Current nunbers from MCP89 AO1 Bring-Up Support document (MCP89_TDP_EDP_Bri ngup_Targets_Appl e. pdf, dated August 5, 2009). K6/ K69 EDP currents used. IV ALL Ri GHTS RESERVED 19 OF 76
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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,

controll ed by MCP89 GPI Gs.

=PP1V5R1V35_SW MCP_NMEM s 2 2

oM T
U1400
MCP89M AO1
FBGA
(8 OF 11)

32 | 4vTT_cPU_1 +VDD_MEM 1| AGL4
K29 | vTT_cPu_2 +VDD_MEM 2| ALY
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| AM
P27 | +vTT_cPu 7 +VDD_MEM 7| AK8
T27 | +/TT_cPU 8 +VDD_MEM s| ACGL3
J29 | T cPU 9 +VDD_MEM 9| AF16
N27_ | 4+vTT_cPu_10 +VDD_MEM 10| AF22
P26 | 1T cPU 11 +VDD_MEM 11| AG20
F32 | 1T _cPu 12 +VDD_MEM 12| AMB
A32 | \yTT_cPu_13 +VDD_MEM 13| AGL9
H29 | 1T cPu 14 =  +vDD MEM 14| AF23
W26 | +vTT cPU 15 (x *VOD_MEM15 A9
W27 | T _cPU_16 +VDD_MEM 16| AFL9
SB1 | +vTT cPU_17 +VDD_MEM 17| AGL7
32 | +vTT_cPU_18 +VDD_MEM 18| AL6
E32 | vrT_cPu19 (L +vDD MEM 19| AGLE
M8 | .\ TT_cPu_20 +VDD_NEM 20| AHL2
H30 | +vTT_cPu 21 +VDD_MEM 21| AM2
W26 | 1T cPU 22 +VDD_MEM 22| AF15
T26 | +vTT_cPU_23 +VDD_MEM 23| AMB
H31 | \vTT cPU 24 +VDD_MEM 24 ALS
B32 | ,uTT_crPu 25 +VDD_MEM 25| AL8
R26 | .vTT_cPu 26 +VDD_MEM 26| AF17
N26 | w71 _cPu 27 +VDD_MEM 27| AJ11

+VDD_MEM 28| AJ8

+VDD_MEM 29| AF14
V&7 | VT cPUz_1 +VDD_MEM 30| AV10
VB8 | \VTT_cPuz_2 +VDD_MEM 31| AF20
Y27 | +vTT_cPu2_3
Y28 | \vTT_cPuz_a

oM T oM T oM T
U1400 Ul1400 U1400
MCP89M AO1 MCP89M AO1 MCP89M AO1
FB
+»» =PPVOORE_SO_NCP (8 ') =PPVOORE_SW MCP_GEX - (10 60 1) (11 o0 11)
8450 mA (0. 85v) T3 | +vDD_COREA 1 +VDD_COREB_1| M 15350 mA (0. 85V) AP21 | a\D 1 @D _68| AD7 AR4 | o\p_135 ap_200| E33
4300 A //::Z +VDD_COREA_2 +VDD_COREB_2 ’;’E A$I QD 2 GND_69 gi; Ax(lg GND_136 G\D_201 XB\;
+VDD_COREA 3 +VDD_COREB__ a\D_3 GND_70 aND_137 GND_202
R13 | +vDD COREA 4 +VDD_COREB_4| N12 AUB7 | aND 4 onp_71| E12 AD3S | oND_138 GND_203| AK2
R7 | +vDD_COREA_5 +vDD_CoREB_5| M AR7 | ap 5 enp_72| GL2 A18 | o 130 D 204 AU
T6 | +vDD_COREA_6 +vDD_coREB_6|_NL4 D18 | o\p_6 anp_73| A2 AL18 | e\p 140 @aND_20s| P37
T13 | +vDD_COREA 7 +vDD_coreB_7| V20 Bl | anp_7 aND_74[ AL12 APA | oD 141 a\D_206| S
Ri1 | +vDD COREA 8 +vDD_coreB_g| N0 ADS | aND 8 a\p_75[ AVMB AAS | D 142 aD_207| 937
ABL7 | ,vDD_COREA_9 +vDD_coreB_o| P3 P2 ] aw o anp_76| ADB7 8 | anp_143 aND_208| Y35
R10 | +vDD_COREA 10 +vDD_CorEB_10| P1 ATL | eNp_10 aND_77| AG32 B9 | oD 144 a\D_209| &7
AB18 | ,yDD COREA 11 +vDD_COoREB_11) N1 ANBO | onp 11 ap_7s| H12 AB | o\p 145 G\D_210| AA35
T1 | +vDD_COREA 12 +VDD_COREB_12| N6 Cl | anp_12 aND_79| AR3S A4 | e\ 146 e 211[ AYL8
T2 | +vDD_COREA_13 +VDD_COREB_13| P8 AT3 | aND 13 anp_sol H® H24 | a\p_147 G\D_212| AR6
AB21 | ,yDD COREA 14 +VDD_COREB_14| 2 AR4 | D 14 ap_s1| 830 | ovp 148 aD 213 AV36
R4 | +vDD_COREA 15 +VDD_COoREB_15| N9 AMB3 | a\D 15 ap_s2| V10 AR2L | D149 G\D_214| B33
AB1Y | DD _COREA_16 +VDD_CoREB_16| N8 AR7 | enp 16 e 83| VB $4 | ao_150  awp_215[ AJ27
P13 | 1vDD_COREA 17 +voD_cores_17| MO A24 | eNp 17 anD_ga| AL30 A0 | o\p_151 awo 216 @
R2 | +vDD_COREA 18 +vDD_coreB_18] N3 AH18 | a\p 18 a\D 85| &7 A5 | o152 e _217[ ASS
T8 | +vDD_COREA 19 +voD_cores_19| N A8 | oD _19 anp_ge| V29 N8 | enp 153 ap_218| AST
R8 | +vDD_COREA 20 +VDD_CoREB_20| M ANL8 | enp 20 anD_g7| APLS 824 | enp 154 G\D_219| AD8
T4 | +vDD COREA 21 +VDD_COREB_21| M B6 | anp 21 aND_ss| AN2 K15 | anp_155 GND_220| AY2
R5 | +vDD_COREA 22 +vDD_CorEB_22| P2 B2 | o 22 aDp_go| AJ12 M9 | onp_156 G\ _221| AP9
T7 | +vDD_COREA 23 +VDD_COREB_23| MB AJ21 | enp_23 anD_oo| ARLS AR7 | anp_157 aND_222| ADBL
T5 | +vDD_COREA 24 +VDD_COREB_24| M1 AK3S | oND 24 GND_o1| N20 E18 | o\p_158 GND_223| V37
T9 | +vDD_COREA_25 —  +vDD_coreB_25| V19 H15 | anp 25 anp_o2| D2t A4 | o\p 159 G\D_224| AA37
Y22 | +vDD_COREA 26 —  +voD_coreB_26| N7 D33 | a\p_26 awp o3| B21 AK31 | a\p_160 GN\D_225| AG37
V22 | ,vDD COREA 27 (v *+op_coReEB 27 N16 18 | anp 27 a\D_o4| 21 R11 | oo 161 a\D 226 AL1S
VB2 | ,vDD_COREA_28 +vDD_CoreB_28| P5 MB2 | a\p_28 ap_os| H21 ARL | \p 162 G\D_227| ARL8
NOTE: VDD _COREx_SENSE si gnal s shoul d NOT Y22 | +vDD_COREA_29 +VDD_COREB_29| o B2 | anp_20 A oD 9% ARpT 34 | anp_163 ) a\D_228 Lif
be used for renote sensing unless AA22 | DD COREA_30 +vDD_coreB_30| N3 E6 | anp_30 anp_o7| AR AL21 | o\p_164 a\D_229| K14
COREA/ COREB are powered by separate P12 | svop coreA 31 [ +vDD_cores 31| NIS [5 | avp a1 6 aND_og| AP27 MLl | &b 165 6 @D _230| P2
regul ators. P10 | +vDD_COREA 32 +vDD_CoRrEB_32| P9 K18 | anp_32 G\ND_99| AMLS MB4 | aND_166 a\D_231| K27
I nstead connect regul ator sense point P11 | .vDD_COREA 33 +VDD_COoREB_33| Y17 A4 | enp 33 G\D_100| AA31 B27 | aNp_167 a\D_232| AL9
as cl ose to COREB FET as possible. +VDD_COREB_34| V18 ADLO | eND 34 G\D_101| AV Y28 | onp_168 anD_233| ABRS
1B 1P ENSEP L0 wvoo ooven sease (100 ST S0 o P ' (1A e e Sy
- - +
TP_MP_VODCOREA SENSEN L9 ] ao_corea sense +VDD_COREB_37| Y19 R35 | enp_37 aD_104[ I31 R34 | enp_171 anD_236| R28
» =PP1V05_S0_MCP_PE_DVDDO +VDD_COREB_38| Y20 AR | eanp 38 ap_10s| E30 135 | oo 172 ap_237| R29
200 mA (DVDDO & DVDD1) AF7 | .1 0 PE_DVDDO_1 +VDD_COREB_39| Y17 A2 | anp_39 ap_106[ AK7 AK34 | aNp_173 ap_238| 31
(PEO[ 3: 0]) ﬁ;: +VI O_PE_DVDDO_2 +VDD_COREB_40 :;8 Nillng GND_40 GND_107 ¥1 A?ég GND_174 GND_239 LKJ:
kay to ifon i ng BEO[ 3.0 +VI O_PE_DVDDO_3 +VDD_COREB_41 aND_41 a\D_108 G\D_175 GND_240
ReLUs" 0 VE-Pi FEPhECRH t—reno +VI O_PE_DVDDO_4 +VDD_COREB_42| P8 AP | enp 42 a\D_109| AUL2 ARS | 176 aup_241] Y21
s =PP1VO5_SO_MCP PE DVDDl H8 | anp 43 G\D_110| AP6 J34 | oD 177 a\D _242| V31
200 mA (DVDDO & DVDD1) AES | +vi O_PE_DVDDL_1 JRV— T T TP MCP VDDCOREB SENSEP AL2 | enp a4 eno 111 B3F AHBO | anp_178 a\D_243| U8
(PEO[ 5: 4], PE1[1:0]) AE7 | +vi O_PE_DVDDL_2 - 3 = TP MP VDDOOREE SENSEN AML2 | np_a5 ap_112| A36 P4 lean 179 aup_2aa[ VoL
AE8 | 1vi O_PE_DVDD1_3 GND_COREB_SENSE A1 | eNp 46 ap_113| F35 AR7 | a\p_180 G\D_245| Y19
. =PP1V0O5_S0_MCP_PE_AVDDO PP1VO5_S0_MCP_SATA AVDD ., B2 | enp a7 ano_114] L2 ANl ap 181 aup_2a6] VL8
500 mA (AVDDO & AVDD1) AQ13 | 1\ o PE_AVDDO_1 +VI O_SATA_AVDD_1| AEL 300 mA ARB3 | aND 48 aD_115| D85 AGLO | anp_182 G\D_247| Y20
(PEO[ 3:0]) 2(5:5 +VI O_PE_AVDDO_2 +VI O_SATA_AVDD_2 ﬁg AAE; GND_49 G\ND_116 2;53 E|ZE€7’ GND_183 GND_248 gli
Ckay to i n i EO[ 3,0 +VI O_PE_AVDDO_3 +VI O_SATA_AVDD GND_50 GN\D_117 GND_184 GND_249
Y10 ORelLUs"n VB-PR TErheichl $—pr +VI O_PE_AVDDO_4 +VI O_SATA_AVDD_4| AE4 A®B4 | op 51 G\D_118| AHLS 21 | anp_185 G\D_250| AA28
ADL3 | 1\ 0 PE_AVDDO_5 +VI O_SATA_AVDD_5| AES AK37 | aND 52 aD_119| B21 A8 | o\p_186 @D _251| AA29
AB13 | 1\i 0 PE_AVDDO_6 =PP1V05_S0_MCP_SATA DVDD , ., 4 | oo 53 G\D_120| AV3 HI8 | o\p 187 aD_252| N7
. =PP1V05_S0_MCP_PE_AVDD1 +VI O_SATA_DvDD_1| AF1 100 mA K21 | onp_s54 a\D_121| AT38 815 | oD 188 aND_253| ADR8
Y12 | 4\ 0 PE_AVDDL 1 +VI O_SATA_DvDD_2| AF2 J8 | aND 55 a\D 122/ B38 AM | aND 189 G\D_254] AD29
(PEO[5:4], PEL1[1:0]) Y13 | +vi 0 PE_AVDDL_2 +VI O_SATA_DvDD_3| AF3 A | anp_s6 ap_123[ ARL AJ15 | enp 190 G\D_255| A
AALS | 41\I O_PE_AVDDL_3 +VI O_SATA_DvDD_4| AF4 ANS | GND_57 GND_124| AD4 L18 | anp_191 G\D_256| W9
W2 | 1vi o PE_AVDDL 4 +VI O_SATA_DVDD_5| AFS M | oo ss a\D_125| A37 [A3 | o192 ap_257| V0
W3 | +vi 0 PE_AVDDL_5 +VI O_SATA_DVDD_6| AF6 AD32 | oND 59 aND_126| AP18 GIS | ap_193 G\D_258| AA26
_ +V1 O_SATA_DvDD_7| AF9 Ao | g 60 ao_127| A A7 | \p 194 enD_250| ABRY
238 _PP3V3—SO—’VC'3—|_NUD AF10 D15 B24 AV37 AAL17
30 M %11 | s 5y oo 1 +V10_SATA_DvoD 8| 410 = aw 61 ano_128, 529 S @195 e 260, 20T
T2 | o v s +V1 0_SATA DVDD 9| AL ﬂ15 a\D_62 oD _120| B |L4 GD 196 GND 261 AALD
U3 | 15 av Voo 9 +VI O_SATA_DVDD_10 GND_63 G\D_130 GND_197 G\D_262
-V +VI O _SATA DvDD_11| AE12 A2 | D 64 aND_131| AAT Y19 | anp 108 G\D_263| AA20
25 =PP3V3_S0_MCP +VI O_SATA DVDD_12| AEL3 ARL2 | oND 65 G\D_132| AD34 H27 | anp_199 aND_264] W21
250 mA §1 | 3 3y 1 =PPOV9_ENET_MCP_RMGT s 23 ANBS | o 66 a\p_133| AK4
U2 |43 3v 2 +vm7m7m71£ 140 mA AN37 | anp_67 anp_134| R37 = =
FS | 4+3.3v 3 +VDD_DUAL_RMGT_2| L13
E29 | 13.3v 4 =PP3V3_ENET_MCP_RMGT : = =
E5 [4+3.3v. 5 +3, 3V_DUAL_RVGT_1| AL3 300 mA
2o =PPOV9_S5_MCP_VDD_AUXC +3.3V_DUAL_RMGT_21. 813 -
150 mA [ 111 | 4vop_puAL_Auxc 1 20 =PP3V3_S5 MCP " 3
ML7 | +vbb DUAL AUXG 2 +3. 3V_DUAL_USB_1 S 200 nmA 240 mA
) +VDD:DUAL:AUXO: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.

SYNC MASTER=T27 M.B

SYNC DATE=02/16/ 2010

TTILE

MCP Power

& Ground
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C2300 hel ps reduce input rail
droop during Q300 turn-on.

o =PP1V5R1V35 SO MCPDDREET PHACE NEAREQRS00.9:2 mm

—— Q300
2590 J—— Part STMFSA4854N
28%—— 9
R STMFS485NST1G | Type N- Channel
1206-1
l_D@DF%OO Rds(on) 10 mOhm @. 2V
= b o Loading | 4.3 A (EDP)
s _=PP5V_S3_NMCPDDRFET 18 M
4
§ KELVIN 6 MCPDDRFET _KELVI N oo o
o 1 C2305 @
Vi - 0. TUF K
u2305 | T & HEEE;
SLGAPO31 o || " voeooreET sense
62 10 M VDD_EN 2 |en TOFN 0s oD
cRITIcAL (“C'G NEIMGATE - Voo PPLV5R1V35_ SW MCP
MCPMEM CNFG 3 |owre s|_6 m@ﬁgﬁ Lot 3
AERSES (OR 1.35V)
'R2305 pDone 2 ___TP_MCPVEM DONE — =PP1V5RIV35 SWMP _NEM . 0z
560K o 54 = 4250 mA
1/16W .
NV Requi rement s:
2405 - Mn Ranp-Up Tinme: 20 uS (10%to 90%
<R1> - Max Ranp-Up Tine: 65 uS (ENABLE to 90%
= = - FET Ron <= 3.8 nthns
Approx. Ranp Tine (EN to 1.35V, uS): 7.91 + 0.0678 * R1(Kohns) NOTE: nVidi a reconmends | nfi neon BSCO30NO3MS for Q2300.

Gated Rail Savings: 120mwW

DI MM CKE d anps

CKE nust be held |low to keep nenory in self-refresh.
Cl anps enabl e before MCP89 MEMVDD rail switched off.

CRI Tl CAL Cl anps rel ease after MCP89 MEMWDD is up and CKEs are driven by MCP89.
215 =PP5V_S3_MCPDDRFET Q2355 Cl anps al so discharge VIT rail via termination resistor on each CKE signal
NTUDS170NZXXG | @355/ Q2356 chosen for | ow out put capacitance.
R2350*
1%§ 3 MEM A CKE<0> g 5 2 0
e
402,

1%

MEMVTT_EN L (<]

SNIRISRY  o)s | e

SOD- VESM HF

;n

6 NEM A CKE<1> CBD 15 26 0

ol T3 To

1%

N

G

2 S
»» > MCP_VEM VIT_EN . \l@ﬁ

NO STUBS on CKE si gnal s!

CRI TI CAL

Q2356

NTUD3170NZXXG
SOT- 963

3 NMEM B CKE<O> CBD 15 27 0

20)
1%

q

6 NEM B CKE<1> CBD 15 27 0

1%

f

on DI MM
SYNC MASTER=K6 M_B SYNC DATE=02/16/ 2010
T - -
MCP89 Menory Rail Gati ng
BTG NOVEET sz |
d} Appl e | nc. | 051-8561 | D
! ON
S C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY_OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 23 OF 109
Il NOT TO REPRODUCE CR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 21 O: 76
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. _=PPVCORE S0_MCPGFXFET

. _=PP5V_S0_MCPFSBFET

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

XVi2400

1
2

o
o
3

1 552 MCPCORESO_VSEN P Qo 5o 7
CRI TI CAL

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

PLACE_NEAR=C2400. 2: 1 mm

gﬂmm—\

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

PIU}

P\/

o 1 C2405
N -4 98.%1UF
Uu2405 2 LY
SLGEAP033 T 755
10 XV E P EN EN TOFN oS
4.7 MCPGEX_GATE
CRI Tl CAL -
MCPGEX_CNFG oG sl 6 (G driven to VCO
JiC2406 DONE|_8 TP_MCPGFEX_DONE
820PF an BRY
180/0 < =}
2 50V
o
1 <C1>
Approx. Ranp Tinme (EN to 1V, uS): 43.9 + 0.6943 * Cl1(pF)

M RS B
ROEE N

— =PPVCORE SW MCP_GFX 4 2

NV Requi renment s:

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

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

NOTE:

Gated Rail Savings: 860mwW

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

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

AS I

MCP89 GFX Core Rail Gating
DTG NOVEEr, T
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Non. GEX Cor e Power L2560 MCP 1. 05V PCl e Anal og Power
VCP s =PP1V05_S0_MCP_AVDD UF 30- OHM 5A PP1VO5_SO _MCP_PE_AVDD
20 s _=PPVCORE SO_MCP 800 mA 1Y L2 4 o o N TH=0. 2 500 mA
8450 mA (0. 85V) 0603 NEERT V65D
C2560 1 1C2561 [t C2562 [1C2563 |1 C2564 |1 C2565 |1 C2566
C2500 : 1C2501 [+ C2502 [+ C2503 (1 C2504 |+C2505 |1C2506 |+C2507 |+C2508 100F 4, JUF —1UF —1uF 0, dUF  — 0. 1UF 9., 1UF
ToUF — -2 7UF~ L 1UF L0 220F 0 1UF L0 1UF L0 1UF L0 1UF 0. TUF 62 e 8V v 80 T, 8¢ 00
20% —— —— 20% — 10% —— 20% — 20% — 20% — 20% — 20% 209% XER 2 2 XxsR 2 x5R 2 x5R 2 CERM 2 CERM 2 CERm
6. gV av 18V 6.3V 18v 18v 18v 18v 18v 603-1 402 402-1 402-1 402 402
X5R 2 2 X5R 2 ¥5R 2 X5R 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM
603-1 402 402-1 402 402 402 402 402 402 J_ .
£ L2567 MCP 1. 05V SATA Anal og Power
MCP Menory  Pover M 5 PP1VO5_SO_MCP SATA AVDD ., D
2 20 15 _=PP1V5RIV35_SW MCP_MEM N TS 2 300 M
4300 mA (1.5V) NEERT V65D
1 C2569
C25101: 1C2511 [+ C2512 [+ C2513 [1C2514 ([:C2515 |1C2516 |[1C2517 |1C2518 |*C2519 — 0. 1UF
470F - L g1urT Lo 1uFr- ¢ 1Ur L0 1ur g 1Ur L0 1UF L0 1UF L0 1UF 0. 1UF 28v
2% = —T~ 8% - 2% 1= 9% - 9% -1 9% - 9% T 8% - 39% 20% CERM
4V 10V 10V 10V 10V 10V 10V 10V 10V 10V 402
X5R 2 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM —IZCERM
402 402 402 402 402 402 402 402 402 402
= MCP 1. 05V CPU FSB/ MEM PLL Power
MCP CPU FSB (VTT) Power MCP SO FSB (VTT) Power . =PP1V05_SO_MCP_PLL_UF PP1V0O5 SO MCP_PLL_FSBMEM _
20 =PP1V0O5_SW MCP_FSB 20 105 _=PP1VO5_S0_MCP_FSB 555 mA RS W BTG 2 70 mA
2000 mA 200 mA AGEEE 05 e
C25701 1C2571 |1 C2572 |1 C2573
C25201 1C2521 |1 C2522 [+ C2523 C2524 1 C2525 4. 78 — — §,UF — 0 luF — 0 1UF
lOUE — L4 7UF —— 1UF 1UF 4. 7TUE 1UF v, R2570 2 8% , Iov , Iov
2T T, i T, 18V v 2% v PLACE_NEAR=R270. 1: 50 ni | ;B o5 o5 o5
X5R 2 2 XsR 2 Xx5R 2 Xx5R X5R 2 2 Xx5R 10- 332
603-1 402 402-1 402-1 402 402-1 D MIP PLL FSB
Al —; : 1/;\:‘/1?‘,‘, —
1 L N 70%'- 0402 MCP 1.05V PCl e/ SATA PLL Power
MCP 0.9V AUX Cor e Power MCP 0. 9V MAC/ SMJ Power P20- OHM 2. 2A PP1VO5 SO MCP_PLL PEXSATA ..
e =PPOVO_S5_NCP_VDD AUXC 2o =PPOVO_ENET_MCP_RMGT Y Y Y L2, N TES: 3 325 mA
150 mA ) 140 mA 0603 RO
C25751 1C2576 [t C2577 [1C2578 |1 C2579
1C2526 |1 C2527 C2528 1 1 C2529 477Uk L0 1UF -0 1uF -0 TUF -0 1UF C
—L 0. 1TuF 0. 1uF 4.7yF 0. 1uF 207 T, i8¢ T, i8¢ T, 18 T, %
T, v :|' v 22%} :|' v 235 o5 o5 o5 565
2 CERM 2 CERM X5R 2 2 CERM
402 402 402 402
o L o L TRE0 MCP 1. 05V Core/ M sc PLL Power
MCP 1.05V PCI E Digital Power MCP 1. 05V SATA Digital Power 220- OHMF 2. 2A PP1VO5 SO MCP PLL CORE .
» _=PP1V05_S0_MCP_PE_DVDD 2o =PP1V05_S0_MCP_SATA_DVDD LYY Y Lz, N THED: 2 160 mA
200 mA 100 mA 0603 AEETIOE
C25801 1C2581 [t C2582 [ C2583 |1 C2584
C25301: 1C2531 [+ C2532 [+ C2533 [+ C2534 |1 C2535 C2536 1 C2537 4. 78 —  UF — 0 luF — 0. 1UF  —0 1UF
2.20F L L TUF L 2 2UF L2 20F L0 1uF -0 1uF 4.7 0. 1uF a5 5 1Y S 38V 5 10V S 18V
2T T, 1% T, 3% T, 3% T, 8% 8% 23“&“} :|' 8% X5 o5 o5 o5 565
CERM 2 2 ¥5R 2 CERM 2 CERM 2 CERM 2 CERV X5R 2 2 CeRM rem—
402- LF 402-1 402- LF 402- LF 402 402 402 402
= = 2 o_=PP3V3_S0, OPA330
MCP 1.05V Menory DLL Power MCP 3.3V/ 1.5V HDA Power MCP 3.3V PCle/ SATA 1/ 0 PLL Power —HTOE—SENSEYES
o =PP1V05_S0_MCP_MRCLK DLL s _=PP3V3RIV5_SO_NCP_HDA 25 _=PP3V3_S0_NCP_HVDD - C2599  HTOL_SENSE: YES
550 mA 70 m 30 m 2 StF 297
C2540: o AR, HTOL_SENSE: YES
4708 - C2548:| |+ C2549 C2541:| |2 C2542 a0z 1% NIZai52p
W 4. 7UF 0. 1uF 4. 7UF 0. 1uF ey Q592
235 2% 2% 2% 2% 402
& 2 2 T & 2 2 T BRDG 3 CRI THEAL SENSE: YES
= MCPHVDD: P3V3 _ I TI CAL CRI TI CAL .
—PP3V3 SO MCP PLL UF Re593 v HTOL e oS0 PASS0 ¢ pTGL_SENSE: YES U2594  PLACEMENT NOTEs:
MCP 3.3V /0 Power = = *260 ™ SRR WA P38 S0 596 HTOL_SENSE: YES Sheas0 Hlace ey SV
R2590 - !
s =PP3V3_SO_MCP NCPHVDD: P2VS VDD P2VE i 1 845K s SENSE: YES
250 mA R25921 1 C2593 ot _,_—1/\/\/\/2 SME P FOLL i 4.53K
C2543 (o 10K 1LF CRITICAL LPG AU = W : A e
1 1 44 |1 C2545 |1 C2546 |+ C2547 505 10V OM T _TABLE R2594 VELF =N s .
a7 L L oour T Lgaur Lgaur L oiuF oy - 1ok MCDHVDD: P2V5 HTOL SENSE: YE " FOsgENSE YES
20% —— —— 20% — 20% — 20% 20% 402 U2592 5% 1 C2592 OL_SENSE: S P 1
623 207 207 207 207 2 L 1/ 16W 1 C2509. 2UF
CERM 2 2 CERM 2 CERM 2 CERM 2 CERM = M C5365- 2. 5V oF p— 1UF 200
603 402 402 402 402 1 SC70 402, 19 0. 1UF €L \
e— VN vouT 2 3R 9% = 2 5B
MCP_PLL LDO EN 3 41L.DO ADJ i S5 CRITL CAL N FO.L
I EN A | NC il 402 L2590 SMC OLLOW GND_SMC_AVSS 35 36 35 40
MCP 3.3V AUX/ USB Power Z EPORE0 R T ZQOONA PPaVE SO P, PLL IV
1 1
o =PP3V3_S5_MCP MCP 2. 0V-3. 3V RTC Power ) poa NMIN-LINE-WDTHED. 4 0402 5 BTEES 2 M50 m
240 MA = wasw 3 SMC VelrhaEss By o2 W 1 1 NEESSYLD ’
20100 - _PP3V3_G3 RIC - w2, HTOL SENSE: YES C%SY%Q Cc259 k
C2550: |1 C2551 2 un (S8 —SENRgsY T T
47uF 0 TuF 5 mA (S0) C2552 1 = 100K =Y &
29% 209 4, 7UF 1/ 16W 603 402
& 2 2 Cetm 2% CRI_TI CAL Mok
563 65 & 2 L2595 1 MCP 3.3V DP & USB PLL Power 1
220- OHM 2. 2A - PP3V3 SO MCP PLL_DP_USB -
= = odns NGRS WOTH=0. 2 210 m
MCP 3.3V MAC/ SMU Power
CRI Tl CAL C2595 1 1C2596 |1 C2597
20100 =PP3V3_ENET_MCP_RVGT MCP 3.3V MAC PLL Power L2555 47U —— -0 1UF~ -0 TuF
300 MA . _=PP3V3 _ENET_MCP_PLL_NAC FERR- 240- OHM 200VA PP3V3 ENET_MCP_PLL _MAC .. 230 2 2 0% 2 0% SYNC MASTER=(T27 M.B SYNC DATE=(11/ 16/ 2009
20 A 1 LYY Y Lz - - 20 A PLACE_NEAR=R2595. 1: 50 ni | S55%' R2595 M &5 I\g= 3 St andard De lin
cgssa:| | coesa Goss:] | ons6 R —== e
.U . lu 1 1 -y - 536 D=2\ g e Bz
20% 20% 1 AGE=0' : 1/ 16W 051— 85 1
BT & <} C. 0.0
603 402 3 .
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON o PP ETARY PROPETTY
= 35352987 1 | G, 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 Loo TPS717, ADY, 150, 3% SCTO, HELF 2592 CRI Tl CAL LDO ADJ THE POSESSCR AGREES TO THE FOLLOW NG
DO NOT SYNC FROM T27. DECOUPLI NG CAP VALUES CHANGED. 11 NoT 70 REPRCDUGE O Goev 1T DNE 25 OF 109
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MCP GFX Cor e Power
22 20 _=PPVCORE SW MCP_GFX
15350 mA (0. 85V)
C2600: |:C2601 | C2602 | C2603 | C2604 | C2605 |:C2606 |*C2607 |C2608 |:C2609 | C2610 | C2611 Ji02612 MCP 3. 3V RGBDAC Power
10UF — L4 7UF — 1 —— 1UF ——0.22UF ——-0.22UF ——0. 1UF —4— 0. 1UF —— 0. 1UF —— 0. 1UF —/— 0. 1UF —/— 0. 1UF 0. 1UF — PP3V3 SO MCP DAC .
20% —1— —1— 20% T 10% —T— 10% —— 20% —T— 20% —— 20% —— 20% -1 2 —— 20% 1 20% 1 20% 20% =
6. gv 2 2 av 2 lSV 2 lSV 2 6.3V 2 6.3V 2 lSV 2 lSV 1 2 lSV 2 lSV 2 lSV —IZ lSV 140 rTA
X5R X5R X5R X5R X5R X5R CERM CERM CERM CERM CERM CERM
603-1 402 402-1 402-1 402 402 402 402 4 402 402 402 402
£ If RGBDAC is used, requires ferrite (155S0382)
plus 1x 4.7uF 0603 & 1x 0.1uF 0402 cap D
If RGBDAC is not used, tie to G\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
Cc26201 [r1C2621 C26301 [1C2631
4. 7yF % JuF 4. 7uF %oluF
82"2 > %% o T2 8%
By S5 55 5
L L -
MCP 1. 05V Di spl ayPort Power
78 =PP1V0O5_S0_MCP_DPO_VDD
160 mMA
Cc26401 [1C2641
4. 7TUF —— ggluF
20% 9%
%q T C
117 _MCP_TMDSO_RSET 117 _MCP_| FPAB_RSET
17 _MCP_TNMDSO_ VPROBE 112 _MCP_| FPAB_VPROBE NO STUFF
NO STUF NO _STUFEF IR2655
0615% 1 1K
. 16'
cli V2 2%’2#\/
402 re—

ﬁ“g

Current

1R2650

,\,.,_.o

(MCP80_TDP_EDP_Bri ngup_Tar get s_Appl e. pdf

nunbers from MCP89 AOl1 Bring-Up Support docunent

dat ed August 5, 2009)

5

K6/ K69 EDP currents used

4
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RTC Cr yst al Pl at f or m Reset Connecti ons

R2810 2810 LPC Reset (Unbuffered)
w 1,91 2 RIC CLK32K_XTALOUT_R . 12
11t Mflg'\év CRI TI CAL l !5(‘} LPC RESET L PLACE_NEAR=U1400. K7: 5 M\Ales%sg' LPCPLUS RESET L
R2810M 40 Y2810 * & m AN &
18 2, 768K i R2883
W, RS AT 2811 0 1,33 2 SMC LRESET L £ =
19 RTC CLK32K XTALI N 1 |’|)2 PLACE_NEAR=U1400. K7: 5 MM M:%}é’
o 1 :
\V —
=
RO815 y PCl E Reset (Unbuffered)
0
1 MCP_CLK25M XTALOUT a1 2 MCP_CLK25M XTALOUT R
= NO STUFE] o R2891
R2816! MZE)%W CRITICAL o PG E RESET L 1 Y 2 PCA9557D RESET L o -
1 Y2815 L= - 16w
Wy 25 BN Rog93 Mol
b5, SI' 1,0 2 BKLT_PLT_RST L am -
v o MCP_CLK25M XTALI N I M
R Rego4
1%2 AP_RESET_L )
46%'\4\/
R2825
210 > LPC_CLK33M SMC R PLACE_NEAR=UL400. L5: 5 MW 3; 2 LPC CLK33M SMC o s
yibw  |R2826
Gob LARA2__LPC CLK33M LPCPLUS gy o 1=
PLACE_NEAR=U1400. L5: 5 MV 1 51/gw
hob™
R2829
10 oy PM_CLK32K_SUSCLK_R 1,\5\3\/2 PM CLK32K_SUSCLK gy s 7=
PLACE_NEAR=U1400. H11: 5 MM 51/g¥v
hos
. _=PP3V3_S5_MCPPWRGD . .
System Reset Crcuit
1 w PM SYSRST_L
3850 = -
c;"’z R2896 R2899 10K pull-up to 3.3V SO inside MOP
0 XDP DBRESET L 1.0, 2 R PM SYSRST DEBOUNCE L SYNC_VASTER=( 127 _MLB) SYNC_DATE=( 10707/ 2000)
oo - XOEDERESEL L LA\ 2— 1 T v
= 0 8w R8T ’ SB SC
5 74LVC1G08GW 205 TG Ve o
s VR_PWRGOOD DELAY 1 u _
m B S o PS PWRGD . " d} Appl e I nc. 051-8561 | D
o s m—ALL_SYS_PWRGD 2y ) 55, 485 o = 0.0
B SILK_PART=SYS RST = NOTI CE OF PROPRI ETARY PROPERTY: [
PLACEMENT_NOTE=PlI ace R2897 on BOTTOM 1 THE | NECTaT o cowTaL D LR 1S THE |
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Page Not es

Power aliases required by this page:
- =PPLVDDR_S3_MEM A

- =PPDDRVTT_SO_MEM A

- =PPSPD_SO_MEM A (2.5 - 3.3V)

Signal aliases required by this page:

- =12C_SODI MVA_SCL
- =1 2C_SODI MVA_SDA

=PPLVDDR _S3_NMEM A

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

BOM options provided by this page:
( NONE) 9001 C2901: 2C2910 |2C2911 2C2912 2C2913 2C2914 2C2915 2C2916 2C2917 2C2918 2C2919 2C2920 2C2921 |[2C2922 [2C2923
NOTE: J3100 is OM Tted on this page. 02'5/:: 104E AUF = O dUF —— —— Ot UF : —— %t YF : —— 9ptUF : == QutUF = 0 tUF —— 0 LUF
Proper APN(s) required el sewhere. 6)@( gz 6@ g;r —|_1 }g\,, 1 g\,, 1 g\,, 1 }g\,, 1 }g\,, }g\,, 1 g\,, 1 }g\,, 1 g\,,
] [
+ _=PPDDRVTT_SO_MEM A = =
1 n
Factory" (top) sl ot
»» PPVREF_S3_NEM VREFDQ A
20 21 1 M A E<0> 73 74 M A <1> 21 7 - 1 SVREFDD — VS5o-2
0 2115 ry—VE CKE<0 = g(,‘KI:U R TI CAL(':/(;C 7 MVEI CKE Yo EEERD - g\,ss S CVEM A .- )
7 NC A5G| 78 MEM A A<15> am s o C29301 Ji02931 . =MEM A DQ<0> 5| 2w DBl 8 =MEM A DQ<5> — 2
e MEM A_BA<2> NO% 'gw g%gé;g A14g 80 MVEM A A<14> am e 2. Zztélé = JLUF QEE@ —VEM A DO<1> 7 gDQl CRI Tl CAL vssg 5 D
8Ll w0 mg VDo 82 %-E‘/)z 2 B0 ol vss MT 1 =MEM A DOS N<O> sy oo
o 1s > MEM A_A<12> B3 [0 marsc L, Alig] 8% MEM A A<11> e a0z LF o5 - o> =MEM A_DM<O> w0 J2900 Saed 1 [ =MEM A DOB P<0> o
o 1 [y MVEM_A_A<9> 85 5 a9 g%  woles NEM A_A<7> am [3T5 vss FRE-THE g T 1
B7 [ & voo 2o vong, | 88 sy =MEM A DO<2> 15 | S o "] DQso | 16 =MVEM A DO<6> a
70 15 MEM A_A<8> 89 A8 o} A6 90 MEM A_A<6> 15 70 = 28 =MEM A _DQ<3> 17 DB ~ DQ7 18 =MVEM A _DQ<7> 28
[unos o o <M D> o 5 o &
70 15 [y MEM_A_A<5> 91 [ s gl MVEM A_A<4> o 195 vss E vss o |20
93 o VoD n VDD, 94 26 B0 =NVEM A DQ<8> 21 o DB DQL2(y 2 =MEM A DQx<12> &
015 MVEM A _A<3> 95 [ o a3 = 2| 96 VEM A _A<2> 1570 2 =MEM A_DO<9> 23| - b d QL3 |2 =MEM A_DQ<13> i
™ o] o < D o] g [e; i
7015 > MVEM A_A<1> 97 1 oA = 0G| 98 MEM A_A<O0> am s © 25 | 5 vss S vss o 2
99 o VoD 8 VDD 100 28 B> =MEM A DS N<1> 27 o DasL* o DML 28 =MEM_A_ DM<1> am
0 1 E>—MEM A_CLK_P<0> 101 |5 o ] g 102 MEM A CLK P<1> v sy =MEM A_DOS_P<1> 29 | 3 poe1 § RESET* ;| 30 VEM RESET L am s
70 15 [y MEMLA_CLK_N<0> 103 | 7 cior : aar o] 104 MEM A CLK N<1> e o 31| 3 vss = VSSc 32
105 [ vop VoD | 106 2omr>=MEM A_DQ<10> 33 | 3 oato 8 oQLag |3 =MEM A DQ<14> ey
0 15 > MEM A_A<10> o7 [ 3 mos ap BALG | 108 MEM A BA<1> s o oAy =MEM A_DO<11> 35 0 b @ bQisg | 2 =MEM A DO<15> oy
70 15 > MEM_A_BA<0> o9 | sao Rast o | 110 MEM A_RAS L ams o 371 5 vss vsso ] 3
11 5 vop VDD | 112 nEy—=MEM A _DQ<16> 39 | 5 oQie % DQRO G| 40 =MVEM A_DQ<20> @ =
o 1 > NEM A VE_L 113 [ ver 0% o] 114 MEM A _CS_L<0> ams o 2y =MEM A _DOQ<17> 41| Soair b@15 ] 42 =MEM A DO<21>
015 - MEM A_CAS L 115 | 5 cas T0o| 116 MEM A_ODT<0> ams o 43 1 5 vss vss o | 44
117 o VoD VDD 118 Vazm =MEM A DOS N<2> 45 o bas2* DV 4§ =MEM A DM<2> am =
01 > MEM A_A<13> 119 [ S w3 oT16] 120 MVEM A_QDT<1> M o wgay =MEM A_DOS_P<2> 47 [ S os2 vssg | 4%
70 15 (TR MEM A CS L<1> 121 o S1* Nco__lgch 49 o VSS D(IZC 50 =VEM A DQ<22> o
123 | 5 vop VDD | 124 _ PPVREF S3 NMEM VREFCA A gy =MEM A _DQ<18> 511 b8 DR3¢ | 52 =MEM A DQ<23> oo =
Ncié_o TEST VREFCAG | 126 @y =MEM A DQ<19> 53 | 5 D19 VsS o 54
7 o Vss VSS & 128 55 o Vss DR8o 5 =MEM A _DQ<28> @ =
woqmy=NEM A_DO<32> 129 [ pce2 Q86| 130 =MEM A_DQ<36> en Y] C2936 1 1C2935 sy =MEM A_DQ<24> 57| & ocea b9 | 5 =MNEM A DO<29>
sy =MEM A DO<33> 131 | 3 pes DEB7 o 132 =MEM A_DQ<37> & 0. 1E —— —— 2,,2UF s @y =MEM A DO<25> 59 | 5 DQes vsso| 6
133 [ 3 vss vss | 134 A 2 BV 61 [ 3 vss DQs3* o | 62 =MEM A_DQS_N<3> (v
2 =MEM A _DOS N<4> 135 | < pasar v |_136 =NVEM A_DMk4> w0 0 -LF 2 =MEM A DM<3> 63 | ovs oas3g | 64 | =MEM A_DQS_P<3> -
D> —MEM A DOS P<4s 10 o 18 < ™ = T° OT5 O
D o D54 VSSo o VsS VSSo
B[ vss DQss | 140 =MEM A_DQ<38> o w0y =NEM A_DO<26> 67 | 5 oces Q8o | 6 =MEM A _DQ<30> gy s
woqmy=NEM A_DO<34> 141 [ 2 poga DGB9 | 142 =MEM A_DQ<39> o = oAy =MEM A_DO<27> 69 | J pce7 1G] 7 =MEM A DO<31> &y
25@ =VEM A DQ<35> 143 o D@5 VSSC 144 71 o VsS VSSC 7
145 [ ) vss potag | 146 =MVEM A_DQ<44> o
woqm>=NEM A_DO<40> 147 [ powo Dot | 148 =MEM A_DQ<45> oo =+ =
> =MEM A_DO<41> 149 | 0 poua vss o | 190 Foxconn: 516-0201
151 * 152 = oS
- > =MEM A_DMK5> 153 g;f D?ésg 154 M A e Pees = Mol ex: 516-0213
155 | vss vss o] 156
@y =MEM A_DQ<42> 157 |0 oouz boteg | 198 =MEM A_DQ<46> o
oy =MEM A_DQ<43> 159 [ ) poua po17¢, | 140 =MEM A_DQ<47> oo
461 | 5 vss vss g | 162
woqm>=NEM A_DO<48> 163 | 1 poug D26y | 164 =MEM A_DQ<52> o
= B> =MVEM A DQ<49> 165 o D49 D30 166 =MEM A _DQ<53> Ve
167 [ ) vss vss G| 168
nEry—=MEM A_DQS N<6> 169 | 3 poss+ oMo L10 =MVEM A_DMVk6> am=
s> =MEM A _DQS_P<6> 471 | 5 bess Vss o 112
173 Vss DQB4 174 =MEM A DOQ<54> 20
ey =MEM A_DO<50> 175 gDQ;g Dqssg 172 =MEM A_DQ<55> g
2 =MVEM A_DQ<51> 177 | 3 pos1 vssgo | 17
B> o o
179 [ 3 vss D0 |40 =MEM A_DQ<60> 2
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o VEM A 62> VRRE BASESTRIE = _\EM A 62> —VEM B D 7 I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 32 OF 109
> VM A DOx< = A DO<63> D _NEM B D&gg: 27 Il NOT TO REPRODUCE CR OCPY I T
—_ = 26 = 27 111 NOT TO REVEAL OR PUBLISH IT IN
= g <D g <D IV AL R GITS RESERVED ESPTETT08 OF 76
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opay. VREE NOTE: Must not enable nore than two SO DI MM nar gi ni ng
- =PP3V3_S3 RGN buffers at once or VRef source may be overl oaded.
RYE: VREFMRGN: YES
R3300 =PPVIT_S3_DDR BUF R3321
1SHORT, PP3V3_S3_ VREFMRGN DAC 70 = 200 . PLACE_NEAR=J2900. 1: 2. 54mm
BIES 3 m 10mA max | oad 1/\/y\/2
NeEKSVEPTHC. 2 mn ) -— Y]
N VREFMRGN: YES VREFMRGN: YES s
C33001 1C3301 VREFMRGN: YES 40, PPVREE M VREEDO A
2. 2\ == Oyt UF CRI Tl CAL C33201 8 2 VREFMRGN: YESY 2 —3 T »
V2 2 ECV' VREFMRGN: YES O 1k — | &?25% R3322 AGESo pRY0- 2
a0 U3300 P v 132
g Ry AL \ VREFMRGN DO SODI MVA_BUF 1 2
VDD -
» D =] 2C VREFDACS SCL 8soL VeGP VOUTAIL VREEMRGN SODI MVA DO A3 - 74 VREFMRGN: YES H:ll;‘év PLACE_NEAR=R3321. 2: 1nm
woq@>—=1 2C_VREFDACS_SDA Jspa N vourez . VREFMRGN_SCDI MVB_DQ 40
9n0 g vourg4 . VREFMRGN_SODI MVBS_CA
Addr =0x98( WR) / 0x99( RD) 10a1 Z vaurgs . VREFMRGN_MEMVREG FBVREF L VREFMRGN: YES
NOTE: MEMVREG and FRAMEBUF share _ R3323 .
% D 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
190K ot
L %Q‘EW r 5 ? 2 VREFMRGN: YES'W z
2 =N &25% R3324 Ve lvive iV VA a
= s a | VREFMRGN DQ _SODI MVB_BUF 1333 2
R3310 T = & VREFMRGN: YES W PLACE_NEAR=R3323. 2: 1mm
1SHRT,  ppgya ssB&%ngRe\n CTRL + Vv ML pH
. mm
- mm
VOLTAGE=3. 3V . CRI Tl CAL
@E VREFNRGN.3 YlES ) o VREFMRGN: YES VREFMRGN: YES
o e L Vool VREFMRGN: YES R3331
CEE\Z,Z__ U3310 15)303'(25 1 200, PLACE_NEAR=J2900.126: 2. 54nm
0 P 7
Cﬁ.?’\?(ict) POLE s N ?Z'ilﬁ\év | M:l_l/ﬁ'\év
3| p0 p1l 7 VREFMRGN DO SODI MVA_EN 2402 VREFNR&“@EEgl r VREFM‘;‘Q;\‘_ Vet PRVREE, S3_VEM VREECA A
Addr =0x30( WR) / 0x31( RD) 41 P20 VREFMRGN DQ _SODI MVB_EN A : ’mmmgg——h‘ TFEQ-—3 Tm
R A S pd 10 VREEMRGN CA_SODI MVA_EN L 0. iiéf—— r2 '\5@22%% R3332 A5V m
pa 11 VREFMRGN CA_SODI MVB_EN e 2 AL | _VREFNRGN CA_SODI MVA_BUF LAMN2
ps 12 VREFMRGN_MEMVREG EN = % VREFMRGN: YES 1%, PLACE NEAR=R3331.2: 1mm
« =1 2C PCA9S57D SCL | ilsa PG 13, N RSVD f or  FBVREF) + M b¥
sw@>_=1 2C_PCA9557D SDA 2|spa p7114 ~ VREFMRGN CPUGTLREF_EN
THRM RESET*[5 15 VREFMRGN: YES
PAD GD R3333
N o) = 1 200 , PLACE_NEAR=J3100.126: 2. 54mm
VREFMRGN: YES %,{:11/‘,4"
L 'R3330 502
L R VREFMVRGN: YEShEEVREE, S3_VEM VREFCA B .,
B X W
s mmy. PCA9557D_RESET_L Yow Q_\Vl\,&%%% R31§334 NV BYF=0- 2 mm
RST* on 'platformreset’ so that system 2402 c , VREFMRGN CA SODI MVB_BUF LAMZ
wat chdog wi || di sabl e margining. 3|, ¢ 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%%3\‘: YES
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 100K VREFMRGN | YES
116S0004 2 RES, ML FI LM 0, 5% 0402, SM LF R3321, R3323 CRI Tl CAL VREFMRGN: NO Ve OF C33401 B 4 VREFMRGN: YES
SRl e el 58349
116S0004 2 RES, MTL FI LM 0, 5% 0402, SM LF R3331, R3333 CRI TI CAL VREFNMVRGN: NO YT VP R233é'2
1 B 2 c | VREFMRGN MEMVREG BUF 1 % DDRREG FB o -
= =1 ¢ VREFMRGN: YES M:ll/gw PLACE_NEAR=R7320. 2: 1nm
v ho5"
Page Not es S—
Power aliases required by this page: ‘R3340
- =PP3V3_S3_VREFMVRGN 100K r E a VREFMRGN: YES
- =PPVTT_S3_DDR BUF 2iow M\Vl\l\ﬁgzsg R3344
Signal aliases required by this page: 2402 AL | VREFMRGN CPUGTLREE_BUE 1,257, cPU GILREF D o o
- =1 2C_VREFDACS_SCL A3 74 VREFMRGN: YES M:llg}é’ PLACE_NEAR=R1005. 2: 1nm
- =l 2C_VREFDACS_SDA 4 v :
- =1 2C_PCA9557D_SCL o
- =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) e AR Z L ML el D_ATE:(_)Z 15,2010
DAC Channel : A B C C D D FSB/ DDR3 Vr ef Margi ni ng
b i |
PCA9557D Pi n: 1 2 3 4 5 7 d} Appl e | 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@h&gﬁ@%&f@%@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: 7.69nmV / step @ output 8.59nV / step @ out put 9.24nV |/ step @ out put 11 NOT TO REVEAL CR PUBLISH I T IN WHCLE CR PART 29 OF 76




PCl

E_WAKE L

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

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

R3453 |I'S DI FFERENT FROM K6

E 7 16
PLACE_NEAR=J3401. 15: 2MV
C3431
5o, CONN PCIE M NI _R2D P 1712 9-1UF poEMN _RDCP -
1o% | [ 16V X5R402
120 CONN PCIE M NI _R2D N 1120-1UF pgEMN _RDCN ame
1% | [ 16V X5R402
51650582 C3430
PLACE| NEAR=J3401. 17: 2MV
CRI Tl CAL CONN PCIE M NI _D2R P oD
VSR Al RPORT
13- 0302
500213- Q30 CONN PCIE M NI_D2R N
32~ 31 oD 7 0 75
> el
oot 90- oMA
(AP RESEIL CONN L) gy 512 O7s -> PLACE_NEAR-13401. 11: 24 | 001
(AP _CLKRHO O L) : 8 O O 7 = 75 7 O OO N TUUIVICIVIINE CONINT T nd T T T = FOr = CECRITUUIVITIVIIND Ll @9
10 9 - —
Ncli-gg“ - s, POLE CLKIOOM MNI_CONN N 1 [Y Y Y2 PCl E_CLKI0OM M NI _N ame 3V S3 WLAN FET
14 13 h
NCT© s aRITI CAL MOSFET TPCP8102
60 ] | - b3 tor
20 o O‘E - PLACE_NEAR=)3401. 23: 21 DLPONS CHANNEL P-TYPE
20 ot -— s CONN USB2 BT P x P USB BT P @D RDS( ON) 20-30 MOHM @. 5V
24 23 — =, CONN_USB2_BT_N ==
0 o >~— LOADI NG 0.727 A (EDP)
o ol 1 ¥ YV, ~ BLUETOOTH
28] o o7 o 1 PP3V3 S3 BT F <>
30 29 — .
0o %ﬁé@gﬁ BHES: 3 W
34~ 33 1C3432 L3406 SEchg_% EANE
~ of LUF 2 (Y Y Y Lt =PP3V3_S3_BT
2 }5\,, PLACE_NEAR=L3406. 1: 2MV = ° 15550367 R3452 CRI TI CAL
765 - FERR. 120- CHM 1. 5A L3404 0. 002 B450
= PLA(I_NEAR:J3A;)1 27: 2MM 727 MA PEAK FERR- 120- OHM 3A 172w TPCP8102
606 MA NOM NAL NMAX 1206 > IVTR—SM
. PP3V3 W AN LYY Y L2 1go PP3V3 WAN F 1 2 PP3V3 WAN R SVIKS
—W BTFES. B 0603 M N-NEGK-W DTHEd. 5 3 4 M N-RESW BT, 5 rm © ®
VOLTAGE=3. 3V VOLTAGE=3. 3V VOLTAGE=3. 3V ~ zﬂ =PP3V3_S3_ WAN
©
= C‘o?’412;2: 1 C:Lo?;412.‘é 1 1 C34F20 oL —u
. — . -4 4 < 1
PLACE_NEAR=J3401. 29: 2MV L‘é;\\?"__ Cli T TS i EZL’J C:3451 1 1R03K451
2 2 2 0.033UF —— 9
702 703 805 i( i?;— %199
, C3450 285 R3450 2402
0. 10F 232
PP3V3_W.AN F ,, , LACE_NEAR=QB450. 5: 2MM 1|2 H3V3WAN SS 1 2 PM WAN EN L e
" PLACE_NEAR=Q3450. 7: 2MM | L/ I\/Sy\/
Supervi sor & CLKREQ# |sol ation = 19y 1 -1§¥V
iy 40
=PP3V3_S3_W.AN , 5
I SNS_Al RPORT_P oD s
I SNS_Al RPORT_N 1675
CRI TI CAL | 1C3440 oD
R3440'| |'R3453 s JLUF
100K 232K 9%
%13\7\‘7 AT, u3440 2 ghsm
ab5, [ ], SLGAAPO16V
PAVAW AN VMON 2 |sense o PART NUMBER | QrY | DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTION
10150245 1 RES, 00HM 5% 1/ 4W MF- LF, 1206 R3452 SENS_R: PROD
, AP_RESET_CONN L _4
- — LL A
DLY = 60 ns +/ - 20% AP RESET L om =
EN|6 AP_PWR EN 106
 AP_CLKREQ Q L _7lin Sl AP_CLKREQ L o = SYNC VASTER=MASTER SYNC DATE=NMASTEH
T =
1 e —ao X16 W RELESS CONNECTOR
R3454 e
051- 8561
o (5 aepie inc. —
2402 ® C O O
= 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
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=PP1VO5_ENET_PHY ,
(221mA typ - 1000base-T)

PrACE e aTO e L © LAA:E,N;A:(LE 00.36: 1.5 M ( 7mA typ - Energy Detect)
CB?J.O CB 11 1| we: marvel | nunbers, update for Realtek
- 7 CRI TI_CAL
=PP3V3_ENET_PHY ' ig’z L3715
o8 PLACE_NEAR=U3700. 37: 1. 5 MV FERR— 120 O_|M l
(43mA typ - 1000base-T) - 0402- LF BLACE NEAR-US700. 3615 WM
(19mA typ - Energy Detect) PLACE NEARRLAZ00 151 a0 B —NEARELB700. 28:5 WM
WF: Marvel | numbers, update for Realtek 1C3700 |1 C3701 1C3702 =
CRI Tl CAL = (}J B o,1 = 0, 1UF PP1V05
ES0P 0. am 1. 54 —F %gg i %g 1 ;gg ENET1V05: EXT =
. . . PA . AT
bR ¢ 714 |R37IE TSGR
ERPIV ) 2 et oo 1015
> EL 6)( gz %15!, %85& - =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 MV PLAGE_NEJR-U3700. 417 1.5 W = £ ENET1VOS: | NT ENET1VOS: INT 1y 0. 1uF caps within 5mm of U3700 pins 44 & 45.
: PLACE_NEARFB700. 6: 1.5 ThL = 1
v 1C3705 |1 C3706 ARG T C:§‘712§ 1G22 NOTE: VDDREG rise time nust be >1nms to avoid damage to switcher.
L g U L Z JLUF ERETIVOS ) T )J[:g?z = g&éw‘
X5R
2 gi{ 2 4%}2{ B PP1V05 ENET_PHYAVDD R 2 E
i _I:\ s 6 0402 50017 16WF- LF p PLACE_NEAR=U3700.44:5 MM
ACEEE b5V = If internal switcher is used, nust place inductor
= of U3700, and 1x 22uF & 1x 0. 1uF caps wi thin 5mm of
’:I ol B 9 R3750* 15377|(51 R3475%2K1 If internal s%}_%girl iRSE not
o« =l o << ) o =< TN g = GOUT
| [, No STURF leg@ °°15}é, M:lgfg} oL nce nepLa720.2: 5
R3720 R3725 [ g~ —2— B~ S~ g/ 9o abk,[ |62t CRITI CAL “abb, ENETIVO5: [ NT| ENET1VO5: | NT
1%50 4?10.07K g § E B g 8 ENET1VO5: I NT C3721 1 1C3720
1/ 16W 16w z S z 1
Al Pt 00 BRB PoF Shr B al O bBLRL 3R §ui teher WabEL[ 1 e A 4. TR E%1a ?gg g&éw‘ or
= NSWR 39 48 GOUT Y YY)z
) =RTL8211_El EG - NSWREG RTL8251CA- VB- GR REGOUT] RTL 1211 RéE L 1 AAAN A NEARAST20. 215 Wt
R3796 TFP N T, ; ETH: u DT=TRUE  PLACE_NEAR=U3700. 48:5 MV
s o rmy—ENET_CLK125M TXCLKA QA 2 » ENET_CLK125M TXCLK R - 22 Txc R 19 g s ENET_CLK125M RXCLK R R3790 o . 2 ENET_CLK125M RXCLK 10 73
5%
W
%,é_LF o oy ENET_TXD<0> -2 Ixoi0) RO |14 oy | ENET_RXD_R<0> R3791 o LA ooty ENET_RXD<0> o e
7 » —ENET_TXD<1> -2 X0 1] RXD[ 1]/ TXDLY| 16 g | ENET_RXD R<1> RS/Y9Z2 ¢ LAAN e —ENET_RXD<1> oD =
s oy ENET_TXD<2> - 2 o2 RGMI/MI Rxo 21/ Ao 1T | ENET_RXD R<2> R3793 0 ipnz v o0 T 2 ENET RXD<2> D
70 D> ENET_TXD<3> - 26 |txpf 3] RXD[ 3] / ANL|_18 - | ENET_RXD R<3> Rs /94 ¢ LAAA2 L0 ENET_RXD<3> oD 0
1 gy ENET_TX_CTRL > 2 frxcr R 13 g | ENET RXCTL_R R3795 0 1\ pA 2 ooy ENET_RX_CTRL o -
e ENET_NMDC - 39 Ivoc MO+ 0] | g ENET_MDI _P<0> 22 73
By ENET_MDIO 2L W00 MANAGENENT M -[0][ 2 gy ENET_MD_N<0> oo -
R3724 MO H 1] 2 ENET_MDI _P<1> 2
0 29 MI-[1] 2 gty ENET_MDI _N<1> )y 32 73
o - ENET_RESET_L 1N 2 RTL8211 PHYRST L PHYRSTE* RESET | VD) A DEPENDENT - D
8 NG STUFF M+ 2] |8 ENET _MDI P<2> pyui
MLE |1C3725 M -12] 2 g ENET_MDI_N<2> oy oo
i = % RTL8211_RSET >0 |RsET REFERENCE Die
ENET_RESET_L |'S NOT ASSERTED WHEN WOL |'S ACTIVE. T, §8% - MO 3] | gy ENET_MDI_P<3> s
HENCE, RC (C3725 AND R3725) ARE NOT STUFFED. ShEm MO -[3] 22 g ENET_MDI_N<3> s
RTL8211 CLK125 - 32 |cLkizs
R§743;;9<1 cLacK LEDO/ PHYADO| 34 g RTL8211 PHYADO
: %% 73 31 RTL8211 CLK25M CKXTAL1 42 |okxTALL LED LEDL/ PHYADL| 35 o o RTL8211 PHYAD1
Mib\év TP_RTL8211 CKXTAL2 -3 laoTacz LED2/ RXDLY|_38_ga RTL8211 RXDLY
2
~ OO~ NO_STUFF
1F\’3731 C3790 1 R3755'| R3756'| |'R3757
~2 el lope L 4. 725 4. 725 47K
1/15w 4 18W 18W 16
it el RS MR T
3 Reserved for EM [ 1
per Real Tek request.

Configuration Settings:

PHYAD = 01 (PHY Address 00001)

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

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

RTL8211 25MHz d ock

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

Desi gns nust ensure PHY is powered whenever

RMGT rails are,

or

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

PLACEMENT_NOTE=P| ace cl ose to UL400

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

use separate crystal.

used, VDDREG and REGOUT can fl oat.

wi thin 5mm
i nduct or.

R=IVAS | EX SV

Et [

SYNCU IVAS | ER= =
FeFnet PHY (RTL82]

DA E=IVAS | EN

d} Appl e I nc.
®

T
051- 8561 | D

a2y
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- CCOPY THI' S PAGE FROM K36 CSA. 39

PLACEiNEAR=TgER N 3N%A'gé_1_rl\/g/| 4 FALA - NEAR=T3901. 4: 2. 54 MM
ENET CONN CTAP - - SLR(Q,EiNEAFg:T 1.3:2.54 W
1 C3900 1 C3901 1 C3902 1 C3903
—L 0. 1UF —L 0. 1UF —L 0. 1UF —L 0. 1UF
-1 10% -1 10% — 10% - 10%
2 Sg¥ 2 e 2 ¥ 2 3o
ENET_MDI _x<1> pi nswapped for |ayout 402 2 g0z
ETHERNET CONNECTOR
CRI Tl CAL =
T3 O 1 CRI Tl CAL
7 @y ENET MDI_P<l> 1 g" 12 s ENET_MDI_TRAN P<1> ?OQ
,_|_| __,_|_l RJ45- '(:) R_pHCI) X- K83
7 uqgryENET VDI N<1> 2 |_ ) 11 ana 72 ENET_MDI _TRAN_N<1> | L NET VDI
R3 0
|—3—1| 10| ENET CENTER TAP<1>1aaa 2 (5 2| ° IE:E{D
™> —> 1%1/ 16W' M- LF 402 3 ol TrRanp1
TLA- 6T213HA R3902 Ca 1o | e re
4 9 | ENET CENTER TAP<3>1 2~ 75 51 6| TrRan N2
— r I 19%1/ 1%- LF 402 sl o TRAN NI
7 gy ENET_MDI_P<3> 5 L aan] 8 s ENET_MDI_TRAN P<3> 1 o] TR s
8
N3
- snqmry ENET_MDI_N<3> 6 7 s ENET_MDI_TRAN N<3> © | ™™
<— RX 9 o
CRI TI CAL 2% 0|sH ELD
T3902 ransd i
12
7 1 ¢gry—ENET_MDI_N<2> 1 % 1 75 ENET_MDI _TRAN_N<2> 5;4 0704
7 @ ENET_MDI_P<2> 2 1 s ENET_MDI _TRAN_P<2>
LR R390
il 10 ENET_CENTER TAP<2> 1 ANA 2 5
X —> 1% 1/16W "MF-LF 402
TLA- 6T213HA 900
4 9| ENET_CENTER TAP<0>1 275
— I— I 1% 1/16W' 'NF-LF 402
s s1@ry—ENET_MDI_N<0> 5 |_ 8 2 ENET_MDI_TRAN_N<0>
s o ENET_MDI_P<0> 6 7 =ENET_MDI _TRAN_P<0>
2 1D — X
L | ENET_BOB_SM TH_CAP
F | r F J: r Tr ansf ormer s shoul 9 be M NI WETHES: S,
mrrore on opposite
6| 5| 4 9| 2[10[ 1 6| 5 7| 4 2|10 1 H
SHI4EFE) #4d5i48d Sides of the bbard 1 C3910
—L_ 1000PF
D3900. 1: PLACE_NEAR=T3901. 6: 4 MM T 1%
D3900. 5: PLACE_NEAR=T3902.2:4 MM 2 g
D3901. 1: PLACE_NEAR=T3902. 6: 4 MM
Rc'_a%g&%wg RG_ANP(95124P3 D3901.5: PLACE_NEAR=T3901.2:4 MM
SLP2510P8 SLP2510P8
ENET_ESD 9 ENET_ESD 9
CRI TI CAL CRI TI CAL

SYNL DAIE=IVAS I EH

IbYl\L IVAS | ER=IVAS | ER
d} Appl e Inc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
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IRI TI CAL

I SNS ODD P yymy 46 75

c%4ﬂ CAL
SIL ODD Power Cont r ol TeOra108
[ 23VIK-SM |
+=PP5V_S3_ODD _ LIS CLDR
518S0519 b&@ - Amm
CJRL%(C)AZL R4596* 1 C4595 - ro— 1§
100K A
78171- 0002 i 0. 068UF
M RT- SM M:_lggV Tz 18
R4531 FERE 1860 o —0 =+ =PPGV3_S0_ODD 402, R4595 S5
o __SYS LED ANGDE 2 ANAl o rSys LED ANDE R 1 Y Y Y )\ 2_SYS LED ANoDE UF R4597! 'M’\Mz L PR SS SENS R ENG (
70 i arow 0402 10%5 1 1§\£v R459§1
) 18W 596 |0 40,
FERE 3300 oH 4 i3 SSNBngéEAPE = 0.002
14531 A —0 SGT563 ﬁ s
—— 0. 001UF 1 2
T, e 0402 SYSLED RETURN UE 0D PVR EN NOTE: 3.3V nust be SO if 5V is S3 or 1206
S5 S ensure the drive is unpowered in S3/S5.
4596 1)
SSVBN15FEAPE
sors63 | Kh
= 4 —
T M-
5(G” S
ODD PWR EN L
.1 PP5V_SW QDD
. emm
W
SATA ODD Prasad -
oo &P
l]&MPv%}‘S PLACE_NEAR=CA4520: 3WM
» s =PP3V3_S0_CODD 3 (Y Y Y4 s SATA ODD R2D _UF_P 1124521 SATA QDD R2D C P o
CRITI CA — 0. 01UF |l 10%16v CERM 402
. 31450 2 (Y'Y Y LL s SATA OOD R2D UE N 112 CA520 SATA ODD R2D C N n
R453%0K 54722 ] 0. 01UF |l 10%16v CERM 402
12{2/\7 1 PLACE_NEAR=J4500. 6: 4M PLACE_NEAR=U1400. AJ2: 3MV
202, 1 3 o7 SATA_ODD R2D P
= 5 1 SATA_ODD R2D_N
7
s 7 (M) SMC_ODD DETECT 9 - 77 SATA ODD D2R C @%‘Bg%l_
N . 11 717
I ndi cates di sc presence C = - SATA_CDD_D2R C DO- R MA PLACE_NEAR=FL4525. 3: 3MM
= 4 (Y Y Y3 . SATA ODD D2R UF N 112 C4526 SATA_QDD_D2R N__goom o =
L — 0. 01UF |l 10%16V CERM 402
51650616 1 (YY" 2 . SATA ODD D2R UE_P 112 C4525 SATA ODD D2R P gy o s
0. 01UF | I 10%16v CERM 402
PLACE_NEAR=J4500. 10: 4MV
PLACE_NEAR=CA4526: 3VWM
PART NUVBER DESCRI PTI ON REFERENCE DES BOM CPTI ON

PP5V_SO0_HDD R

- PP5V SO HDD FLT 1Y Y 2
— -3 0603
VOLTAGE=5V

PLACE_NEAR=J4501. 9: 3nm

VOLTAGE=5V

=PP5V_S0_HDD ,

M NERER-WY BFFES: mi

4502
0. 1UF
i

CERM

PLACE_NEAR=L4500. 2: 2nm

| SNS_HDD P oo« 75

I SNS_HDD N oo« 75

101S0245

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

R4599, R4598 SENS_R: PROD

Passi ve de-enphasis filter .
Use O-ohmresistors and NOSTUFF caps if not

CRI TI CAL
SATA HDD FL4502 45864
- 5% 50V
0 g%%igom 47PF CERM 402 Resi stors shoul d be on inside,
112 SATA HDD D2R C P 3 (Y Y Y L4 s SATA HDD D2R UF P C45161 2 1= SATA_HDD D2R FILT P R4586 . 2 SATA_HDD D2R Py 1o
CRI TI CAL e— 0. 01UF |l 10%16V CERM 402 27. 4 19 1/16W
— -LF 402
5 % - UT64 12 SATA HDD D2R C N |2 (Y Y Y\t _ . SATA HDD D2R UE_N 45151 2 s SATA_HDD D2R_FILT_N R4585 , 2 SATA_HDD D2R N -
2&r oD
k=l > 0. 01UF | [ 10%16V CERM 402 27. 4 1% _ 1/ 16W
1 2 PLACE_NEAR=J4501. 6: 3MM ). | =G 02
EIbgrt PEACE-NEAREAR24: §: WM CA585 1 2
ook | = arer 11 g, 3
NCx 2o o429 =
11 12 90- &" MA
[0 JT1a : I DLPLES
[15 16 ... SATA HDD R?D N 3 (YYY L4 _ . SATA HDD R2D UE_N 451112 SATA_HDD R2D C N o
<
— 0. 01UF |l 10%16V CERM 402
51650616 .2 SATA HDD R2D P 2 (YYY L _ . SATA HDD R2D UE_P C45101 2 SATA _HDD R2D C P e n
0. 01UF |l 10%16v cERM 402
PLACE_NEAR=J4501. 12: 3MM A .3
PEAGE-NEARET4382: 143V

I SNS ODD N gy a5 75

PLACEMENT_NOTE: Pl ace R4585, R4586, C4585, C4586 on the sane side.
Wi th SATA passing straight through.

ﬁ'? gnnect ors

d} Appl e I nc.
®
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POR IS METAL USB CONNECTOR PARTS

Port Power Swi tch USB PORT A ( FRONT PORT)

PLACE_NEAR=J4600. 1: 3 mm

CRI Tl CAL CRI Tl CAL
U4690. 7: PLACE NEAR: J4600. 1: L4605
U4690 | 14838: & BEASE-REAR 34898: 113 WM FERR 220- CHM 2. 5A
TPS2064DGN
s _=PP5V_S3 EXTUSB N uT1 PP5V S3 RTUSB A ILIM . EN A Y L2 PP5v S3 RTUSB A
MSGP M NREGCW BTHEG. & 0603 M NREGCW BTHEG. & nm CRI TI CA
USB EXTA OC L 8 . A s e
18 @_ oc1 VOLTAGE=5V VOLTAGE=5V
3 e cur2| 8 PP5V S3 RTUSB B I LI M (0;4061%2 ! J4600
5 . M N_LINE_W DTH=0. 5 nm . USB
s ¢} USB EXTB OC L - oc2 M N NEGCW DTH=0. 5 mm é‘ég ) ﬂ%(&‘«t E- RsT TH K84
EN2
NOSTUFF a0z o 6
CRITICAL | CRITICAL QD TPAD = 2RO
C4690 l_ _i04691 ;104616 ;i04696 1 9 4695 1 L 4617 75 72 USB_EXTA MUXED N 4 3 75 CONN USB EXTA N A
10UF 0. 1UF 100UF 100UF — o]
v ——  —— 200t — 190 p— 10UF —— —L- 10UF — 2
S3Y 2 2 LV 2 6.3V 2 6.3V 200 —— —T— 20% o
xR pra PCLY- TANT PaLy-TaNT 82k 2 2 %2 7s 72 USB_EXTA MUXED P 1 Y 2 75 CONN USB E P 3 o
SEsm rem e 603 603 PLACE NEAR=D4 2 4
PLA 7NEAR=D4288 33 b s ks |2 o
O g0
Can NOSTUFF one of C4616 or C4696, BUT NOT BOTH S22 L4 j?)
— 8
S
o2 [y—=USB PR EN 1 514- 0705
CAN NOSTUFF C4696 AND C4616 AFTER CHARACTERI ZATI ON O i
. Al = .2
W& can renpve C4690 later if the output cap of the 5V_S5 regulator is close enough. RCLAMPO502N Bﬁg882 BtA&:NEﬁB;ﬂﬁggg 5% W
SLP1210N6

USB/ SMC Debug

s _=PP3V42 G3H SMCUSBMUX

Mux

PLACE_NEAR=J4610.1:3 MM TITCAL ToF

CRI Tl CAL

We can add protection to 5V if we want,

FERR- 220- OHMt 2. 5A

1 2 PP5V _S3 RTUSB B F

but | eaving NC for now

Pl ace L4600 and L4605 at connector pin

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

= CRI TI CAL
SMC_DEBUG Y(E;iGSO ) ‘RA650 J4610
0. 1UF —— 10K E?‘ Té F- RT- TH- K84
T ow S0 >
o’ 240" RLPON d 2)
d 72 10y -USB_EXTB N 4 3 55 CONN USB EXTB N A
I — O
A —_— 2
37 36 35 MC RX_L 5 [\ SMEDEBUG YES, | 1 72 10¢gy-USB_EXTB P 1 2 75 CONN USB E [2) 3 g
a7 30 35 QOOM}—SMC TX L 4 Im 50 v-|2 ACE = .2:2 W 106
PI 3USB102ZLE PEACE-NEAREBAE18: 3:2 MM
72 18 ggry—USB EXTA P 7 |p+ TQFN g;S; 7
72 18 USB EXTA N 6 Ip - Z = 6 8
dER S CRATI CAL — 514- 0705
8o+ SEL| 10 USB DEBUGPRT EN L am > #G\lDl
B0 SEE? &hesse Bk A L
4
RO ANPOSOZN B1618: 3 BEASE-NEARE]4818:5:2 WM
SMC_DEBUG NO __I_ TOFF CRI'TT L
R4651 =
1 0 2
i, SvepeBUG NO USB PORT B ( BACK PORT)
WLE R4652
1 0 2
o
ew
it
oy
I ER=( K84 M_B SYNC =
ternal USB Connectors
ST e |
d} Appl e I nc. | 051-8561 |D
8 C.0.0
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NOTE: Unused pins have "SMC _Pxx" nanes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.
- _PP3V3_S5_ AVREF SMC
6 s =PP3V3_S5_SMC
C4902 1 14903 |1 4904 (1 C4905 |1 4906
222%:: — 0 JUF ggo}up - ggo}up -9 TUF
2 2 2 2 2
Uu4900 % T ECVI ECVI ECVI
( EXCARD_PWR_EN) a6 P1 P10 2117 P60 PM EN 762 L - —
6 SMC _RSTGATE L P11 HSLEA_ HE P61l K12 NC = ) 1 SNCBY\F}AOs_s-uwoo. El: D2: 5 nm
o 2 rmy_ALL_SYS_PWRGD - A2 P12 (1 &F 3) P62l Kil gy NG RA99Q PLACE NEAR=01020. 1:2 mm =
o> —RSMRST_PVWRGD - B13 [P13 oMT P63| 112 g 5 NC LA 5 _SMVC_AVCC 9071
s D11 lpia Po| K13 SMC_ADAPTER EN [ 25 50 o2 5% BIFE: 78 M ) P = 0. 47UF
" PM _RSMRST L P15 Pos| 310 gm scNG Foo¥ : 49201 5| 8T © G}Lé%wz
s | \WP_VR ON P16 P66 SMC_PROCHOT_3_3_L o 0. % b —— RV CERM ﬁggI L
10 PM PVWRBTN L 67 SMC Bl L_BUTTON L 2
an—— e L e D10 P17 PO7L HI2 g =N DL BTN L M K 1 R4909" 1RA901 —
« SMC P20 D13 |p2o prol_1 SMC_CPU I SENSE ) BYPASS=UA900. ML2: LO: 5 rm 00 W e = 10K 4 510K
e SMC_CPU_VSENSE 1 2% ik
NC! E11 [P21 P71 1 39 LGA- HF _1 g\/ %_lﬁ'\év
NOx—gm—D12_|P22 P72l 110 qu SMC_GPU | SENSE am abb, [ .46z
F11 |p23 P73|_N11 SMC_GPU_VSENSE 36 (303
NCX—@——"— === 2 =2 = (T MDL|_ Dl g SMC _MD1 37
2 P24 P24 P74 N _| SENSE w0 oM T Y SvC KeC MOE <
NCx—ap—EL2_|P25 P7s SMC_PBUS_VSENSE - s 0720 rmySMC RESET L | g s dresr M-
0 _SMC_BMON_ MUX_SEL e—F13 |P26 P76|_NL SMC _BATT_| SENSE 20
P27 P77 pe SMC_NB M SC | SENGE o3 s SM. XTAL £3_XTAL
NCx—em—E10— 12—V DB ML L ORROL am w _SMC_EXTAL A2 |exTAL =1 SMC_NM -
72 37 10y L9 Al oy oD
LPC AD<0> P30 P80 SMC WAKE _SCI _ L
72 37 19 LPC AD<1> P31 PBl{ B6 g 5 NC
72 27 19¢BY ——C [ B oo 10 o7
LPC AD<2> P32 P82 PM CLKRUN L
- LPC_AD<3> P33 P83 LPC_PVRDWN L o st ETRST| 3 g N%"’%TTUF":SFT L _¢m
72 37 19 LPC FRAME L P34 P84l A SMC TX L 34 35 36 37 Avss| L9
- LRESET_L pas Pos| B g SMCRX L omlii.. —vss— R4902  ['R4998 |'R4903
72 25 LPC CLK33M SMC P36 P86 SMB_MGMI_ CLK 38 5% ow 5% ow 5% sw
o™ g
o107 LPC SERI P37 poo SME ONOEE L " 49940 XWlSh?OO zyé.zm zyé.zm zyé.zm
aren _ tocepr = T S ]
s pa s
sy SMB_MGMI_DATA (OF) qup— B4 [P42 Po3 PM SLP_S3_L 710 62 o8 = L
s O SMS_ONOFF_ L - Al |pa3 poa| H4 - PM SLP_S4 L a7 19 % o2 =
NCx—gu—C2_|P44 P95 PM SLP_S5_L 10 NOTE: P94 and P95 are shorted in sone platformns.
NCo—em B2 |pas Pos|_F4__ g PM CLK32K_SUSCLK ¢y = 1= L GND_SMCAVSS 22 5 3 0
an SMC GEX THROTTLE L - Cl |pa6 PO7| Fl gy ((OC) SMVB_0_SO0_DATA ao
B SMC_SYS_KBDLED P47 N
a7 36 35 34 SMC TX L P50
37 36 35 34 SMC RX L F3_|p51
soq@y—SMB_0_SO_CLK ~~  (OC) qugp E4 [P52
Uu4900
(DEBUG_SW 1) 55 _SMC_PAQ - N [PAo H8S2117 PEO| KL ga  SMC CASE OPEN ~ ~+ms
( DEBUG_SW 2) s SMC_PA1 - NL_|PA1 LGA- HF PE1[ J3 - SMC TCK am o o7
25 PM SYSRST_L PA2 (2 OF 3) PE2|_K2 - SMC_TDI T 36 27
o om—USB_DEBUGPRT EN L (OC) o M |PA3 oMT PE3|_J1 - SMC_TDO oo %0 o7
- M_EVENT_L PAt e 4 e SMCTME s
s _SMC_PAS5 (O0) g 1 _|pas PFOl_K5 Py SMC_G3H PONERON L am s
Veim SYS_ONEW RE (O0) i K3 |PA6
o G PM BATLOW L (00 P PRUL NG . SMCSYSLED g
Pr2| _MB - SMC LID I % 42 5
NCx—=gp——B8 |PBO PF3[ LS gm—XNC
1 o SMC RUNTI ME_SCI L - © |pB1 PF4l_MB &> NC
s 7 (TR SMC_ODD DETECT > B9 |PB2 PF5[_N4 - SMC_MCP_SAFE_MODE oD o
6 _SMC_PB3 PB3 PFG_I_‘}_‘_XNC
( EXCARD_CP) s SMC_PB4 - C10 PB4 PF7l_a -+ NC
NCx—equ——2B10 |PB5 PO
- @ NC : : :
(EXCARD_CC_L) msr\/S(;NCG:F)’(BGo\/ERTENP L - iﬁ 2:3 PGLL N7 e =SMC SMB INT _  +mse NOTE: SMS Interrupt can be active high or |ow, renane net accordingly.
B R —— — PG2 SMB BSA DATA & If SMB interrupt is not used, pull up to SMC rail.
a2 SMC_FAN O_CTL 1 |pco PG3|_K7 o= (OC) SMB_BSA CLK a>
oV FAN 1 CTL pe Po1 Poil K6 qug(OC) SVB A S3_DATA = |
36 SMC FAN 2_CTL PC2 PG5 SMB_A S3_CLK 38
36 SMC_FAN 3_CTL H13 |pc3 PGB|_MZ SMB_B_SO_DATA a8
2 D SMC FAN O0_TACH > Glo _|pca PG7|_L6 o= oC) SMB B SO_CLK D
s > SMC_FAN 1_TACH - a2z |pcs o SMC_PROCHOT s
w0 SMC_FAN 2_TACH H1 |Pcs
36 SMC_FAN 3_TACH pC7 PH1| F2 - SMC_THRMIRI P oo
e VNI — P 12 g o H8S2117- R
NC :
s D SM5_X_AXI S - MLO |PDO PH3|_A4 - SMC_PH3 36 (SMC_PECI)
» m—SMB_Y_AXI S - N |PD1 pral_B3 = N\C ( SMC_PECI _ VREF)
Y iNALI(XE D - PE; PHSL Gt g NC ( SMC_PECI _VSTP)
36 P
36 SMC_NB_CORE | SENSE PD4
s SMC_NB_DDR | SENSE POS
3 SMC_ADC14 PD6 SYNC VASTER=127/ M.B SYNC DATE=02/ 16/ 2010
s D SMC_ADC15 - L7 |PD7 e S'\/C
SMC_PB3: d} Appl e I nc. 5' 8561
SMC_| G THROTTLE L for MG systems. 8 C. 0.0
O herwi se, TP/ NC okay. NOTI CE OF PROPRI ETARY PROPERTY:
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1 mn H
SMC Reset "Button Supervi sor & AVREF Supply SMC FSB to 3.3V Level Shifting
w55 _=PP3V3_S5_SMC w5 _=PP3V3_S0_SMC
+ _=PPVI N_S5_SMCVREF
Deskt ops: 5V
Nobi | e5: 3. 42V R5061 ‘R5060
1 - - 'R5000 390K 10K
Léo - v VIN i i’lﬁiﬁ‘g %gﬂé"
61 > U5010 feey 2 2 o s
CEF*MZ; 35 VREF- 3. 3V- VDET- 3. 0V 2402 p P s
s m—SMC_TPAD RST L 6VRL* (1 PeoS03048  RESET* 5 SMC _RESET L oo s o s CPU_PROCHOT_BUF .
o 5s T SMC_ONOEE L Tdvees (1P0) PP3V3 S5 AVREE SMC , .. ° | 060
SMC_MANUAL_RST L 4 8 a 4 m
S DELAY _B;%jw NECRI WD ‘1 nm ||— DVB53DOUV
GND SOT- 563
TO CPU R5062 3 2l |
~ -
C50251 |1 C5026 3. 3K Q6060 '
T00F - -1 0~010p 0 o> CPU PROGHOT Lo 1352 CPU PROCHOT L R s ) 9260,
Gxggz 2 ;E 1, 51%\|4V SOT- 563 s
o 40, 4
6/D 1
PLACEMENT_NOTE=Pl ace R5001 on BOTTOM si de GND_SMC_AVSS 23 35 39 40 — N%Er\)lJ?SFEAPE
- [ | Sor563
MR1* and MR2* nust both be | ow to cause manual reset. VOLTAGE=O g — I
Used on nobiles to support SMC reset via keyboard. o L
NOTE: Internal pull-ups are to VIN, not V+. T|S © 92 )
SMC_PROCHOT am =
Debug Power " Buttons" o 100 e PM_THRMIRL P_L
SMC_ONOFE_L s 36 4 3D 059
T oM T B e ;' gl\/BNlSFEAPE
R5014'] |'R5015 B
8% SA) 0
M:_lbg‘/ %10,\9’ s I
6035 RMT
S| LK_PART=PWR_BTN S| LK_PART=PWR_BTN ae SIS THRMIELED < >
PLACEMENT_NOTES: =
= Pl ace R5014 on TOP side
Pl ace R5015 on BOTTOM si de
SMC Pul | - ups
s 35 =PP3V3_S5_SMC
SMC Al i ases v REggA I
i i s _SMC PAL 100K 1 2 5% -
SMC Crystal Circuit ~ SN e 2 O0BE 1ok — VV\ AT oW Tan?
3 SMC_MCP_VSENSE — SMC ADC14 L % _SMC_PB6 5005 10K 1 5 5% 17 I6W M- LF 402
WAKE BASE=TRUE = oD % -
R5010 %15013%0 « SMCCPU FSB ISENSE . SMC ADCIS D = o070 5% T TEW V- TF 407
s _SMC XTAL 2 _SMC XTAL_R 1 NP OOR o oOR B ONOF 10K
3 1 Y I “ PR £ SERSE SNC_RB £ SENSE * B g% LI D — R5071 100K S S% TToWWE Tz
L K g'(ﬁ%ll w SMC MCP DDR ISENSE  — SMC NB DDR ISENSE  fomy s o SMETX L R5073 10K 1 WA, 5% T ToWN=TF a0z
0. 00Mg = o - oo v SMORXL R0 74 100K A NAA 2 rrrewr a0z
- C5011 0 i
2
SMC_EXTAL 11?'?5 kSRRt /8_| SENSE — SMC_ANALQG 1D oD - w357 _SMC_TMS R5077 10K 1 2
* !a TP_SMC GPU | SENSE — SMC GPU | SENSE o = 4 s _SMC_TDO 5078 10K 1 5, 5% 17 16W M- LF 402
6 VAKE_BASE= — + s _SNMC_TDI 5079 10K 1 5> 5% 17 I6W M- LF 402
% TP Sl\/ngi‘L:J VSENSE = SMC_GPU_VSENSE o = . SMC_TCK 5080 10K 1 5 5% 17 T16W M- LF 402
~ s _SMC BIL_BUTTON L o081 10K 1 2 o% ITI6WM--LF 402
s m—SMC_GFX_THROTTLE L = SNC LG THROTTLE L @ LA CRCA 12“):7 70K 2 Z mza&t:zg;
- s _SMS I NT_L R5093 10K 1 2 5% -
* R AT =—=SMLSVELNT * - _SMC_GEX_OVERTEMP L R5094 10K 1 2 5% TTIEWW-TF 402
-_| 5% 17 T6W M- LF 402
1 —MCP_WAKE REQ L — SMC _G3H PONERON L o =5 s o -SMC_G3H _PONERON_L 0098 100K 2 W T 307
s _=PP3V3_S0_SMC
R5096 *°
- m_SMC MCP_SAFE MODE 1,04 2 MCP_SPKR o R5089
. . 5% s _SMC_PA5 10K 1 2
System (Sl eep) LED Circuit i 5% T oW W= T 407

+ =PP5V_S3_SYSLED SMC Pul | -downs
. 1 s _SMC BS_ALRT L R5076 100K 1 2
R5073:1]|Zl 15&-‘,%30 Target Current: 7.5 mA Unused Pl ns A jg SMC_ADAPTER EN D085 10K 1 > I’a:n T7 T6W NVF- LF 402
ok > M SMC FAN 1_CTL = HRSMFAN L CTL .« SMC_CASE_OPEN 5086 10K 1 2 S TISWWELF A0z
W T i TP SNC FAN 1 TACH — "SMC FAN 1 TACH o - 623107 PMSLP_S4 L 5090 100K 1 g ST
SYS LED ILIM s > SMC_FAN 2_CTL — NC SMC FAN 2 CTL ___ =
SYS LED L_ VDIV —EME AN 2 TACH = EAN 2_TA =
» m—SMC_FAN 3_CTL — NC SMC_FAN 3_CTL
R5032! NC SV EAN 3 TACH — SMC FAN 3 TACH _ -
5. 49K 6 5 4 VAKE_BASE= NO_TEST=TRUE — D
1160 B g ] Q6030
VFabh, L DVB54D0UV [ SMC_RSTGATE L — TP SMC RSTGATE L
Sor- 563 VARE_BASE= SYNC NASTER=( 127 N.B SYNC DATE=( 10/ 277 2009
]
SYS_LED L s e
& 3 » mp—SMC_P10 = TR S\ P10 SMC Support 1
o em ey y
5 » - SMC_P20 — b2 le I nc 051-8561 | D
- SMC P41 — TP SMC P41 App .
1 > 3 [mang — WAKE_BASE=TRUE ] C. 0.0
5 PB: — TP Pl . 0.
s —SMe_PB3 —_WRKE%%I:C:l& NOTI CE OF PROPRI ETARY PROPERTY:
= s [T SMC_PH3 :_Wjﬁ—lil?l:_gﬂl\élzc— ]P& THE | NECRMATLON_ CONTAINED HEREI N | S THE
» mSMC_SYS_LED SYS LED ANODE fomy = —BASES e POBLOSOR AGRERS TO THE FaLLom G~ ' N
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 50 OF 109
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CRI TI CAL
LPCPLUS_CON
J5100
55909- 0374
. _=PP3V3_S5_LPCPLUS s~ 32
s _=PP5V_S0_LPCPLUS ~
1o o]z gu | LPC CLK33M LPCPLUS (rm:s -
2 1@y LPC_AD<0> 0 01" eww | LPC AD<2> G v e e
2 % 15y LPC_AD<1> oo 10ol° ee | LPC AD<3> o
7 8
o er SPL_ALT_MOSI > ool o 1 SPIROMUSE MB -
e T R
e o PMCLKRUN L - oo ofit e T1PC SERIRO | 4 ¥ 4
L SMC TNVB -7 18 o | LPC PWRDWN L N
. By LPCPLUS RESET L & ool ST sve i L
= g SMC_TDO o ool o [ SMCTX oD
- SMC_TRST L - = 22> | SMC RESET L 20 20 5
SV RS 20 012 —e—SVCRE Fsnd
= @ - 00 - oD =
e 25 20 [y _SMC_TX_L - ool e [ SMCRXL D =« o 3
29l § of30 - LPCPLUS GPI O oD 7
33 M\ 34
N\
516S0573
SPl_ALT M SO, -
SPI_ALT_MOSL ., ..
SPL_ALT CLK 4
SPL_ALT CS L . »
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
R5128* R5124;1 R5124f.731 R5124§)1
59/02 5% 5% 5%
ooy RaBiSl | fis g Rt
R5110 402, 402, 402, 402, R5120
o o SPI_CSO R L 1,352 ..sPl_cso L LAAN2Z_SPL_MB CS L grmy. e
5% 5%
R5111 Ui R5121 Ui
. SPI_CLK R 1 2 2 SPlL_CLK ) 2 SPl_MB CLK o
= % P =
R5112 oot R5122 oot
o > SPL_MOSI_R__1 2 1 SPL_NOSI ' 2 SPI_M.B_MOS| gy s
5% 5%
M:ugw rew
05" R5123 5"
SPI_M SO § 1,55 2 o2 SPI_MB M SO
72 19 7 @ /Vy\/ m47 72
g
40
. =PP3V3_S0_DEBUGROM
EFl_DEBUG| | EFI _DEBUG
= - EFl _DEB
R5101'| |['*R5103 C5101 »
0 9, 0 1UE { EFI _DEBUG
S 3 dlpy BT o
402, |,402 6% U5101
DEBUGROM E2 3 ley MPAMOL-Ropal 5 =1 2G DEBUGROM SDA g o0
DEBUGROM E1 2 g1
6 = JGROM
NO STUFF NO STUFF 7 VDCR' TICALsa 6 =12C DEBUGROM SCL s SYNC VASTER=( 127 NL.B SYNC DATE=( 12/ 15/ 2009
R5102!| |'R5104 — o/ ool Lyene
5 vss LPC+SPI Debug Connect or
4

0
Wi < b

Wite: OxAC OxAE
Read: OxAD/ OxAF

-||—

d} Appl e I nc.
®

TG O e |
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C. 0.0
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8

7

6

5

4

3

2

1

MCP89 SMBus

1 Oll

 =PP3V3_SO0_SMBUS MCP_0

Connecti ons

SMC " 0"

SMBus Connecti ons

» =PP3V3_S0_SMBUS SMC 0_S0

SMC "Battery A"

SMBus Connecti ons

. =PP3V42_G3H_SMBUS_SMC_BSA

MCP89 R5200*] |'R5201| SO- DI MM " A" SMC R5250'] ['R5251 Debuzg Tenp
U1400 s s 12900 04900 1o s agn TMP442A: US535
( MASTER) M:.bg/ Mg.dé’ (Wite: OxAO Read: OxA1l) ( MASTER) M:.bg/ Mg.dé’ (WRI TE: 0X98 READ: 0X99)
402, > 2 402, 2
1210 12 SMBUS MCP O CLK — =I12C SODIMVA SCL ., » SMB_0_SO_CLK —b: SVBUS SMC 0 SO_SCL — =12C MCPTHMBNS SCL .,
“NAKE. BASE=TRUE™ = ="WARE BASE=TRUE . — | =
1210 12 SVBUS_MCP_0_DATA — =12C SODIMVA SDA . SMB_0_SO_DATA L. SVBUS SMC 0 SO_SDA — =12C MCPTHVBNS SDA .,
“NAKE_BASE=TRUE — ﬁ MAKE_BASE=TRUE —
] L J L
SO DI MM " B" — .
e olB SMC "A" SMBus Connecti ons
. : NOTE: SMC RMI bus remmi ns powered and may be active in S3 state
4 — =12C SODIMVB SCL -, L=
Debug Devi ces m = 2C SODIMVB SDA
(Not stuffed in production) L SNC R5270! IR5271 Tr ac k ad
1K
14900 & LK JSBO(P
Vr ef DACs M ke ( MASTER) M:;é}zév BIEY | (Wite:r 0x90 Read: 0x91)
DAC5574: U3300 CD3275: U6880 2| |2
(Wite: 0x98 Read: 0x99) (Wite: Ox72 Read: 0x73) s SMB_A _S3_CLK :—ﬁﬁrlf—hgusstﬁmA S3_scL — =12C TPAD SCL a1
.. =1 2C VREFDACS SCL  — =1 2C M KEY SCL - s SMB_A_S3_DATA — a7 SI\/BUS=?£A S3_SDA — =12C TPAD SDA 4
L

20 =1 2C VREFDACS_SDA —

=12C M KEY_SDA 53

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

2 =1 2C PCA9557D SCL  —

20 =1 2C_PCA9557D SDA —

EFlI Debug Seri al
M24MD1: U5101

(Wite: OxAC OXAE
Read: OxAD/ OxAF)

s+ =1 2C_DEBUGROM SCL

1 1
SMC R5280') ['R5281| Battery Charger
U4900 'M:l%% 1%15}9/ 1816259 - U7000
( MASTER) zb}zyz Z%QL (Wite: 0x12 Read: 0x13)
s SMB_BSA_CLK —| 747 SVBUS SMC BSA SCL — =SMBUS_CHGR SCL .
= VAKE_BASE=TRUE =
s SMB_BSA DATA 74 7 SNBUS SNQTELSEA SDA = =SMBUS _CHGR SDA 55
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: 0x90 Read: 0x91) — =SMBUS BATT SDA sa
L

SMC " Managenent "

» =PP3V3_S3_SMBUS SMC_MGMT

SMC

U4900
( MASTER)

s SMB_MGMI_ CLK
s SMB_MGMI_DATA

SMBus Connect i

The bus formerly known as "Battery B"

ons

LT2309:
(Wite:

Debug

=12C SMC ADCS SCL
=12C SMC ADCS SDA

ADC
U000
0x10 Read: 0x11)

a6

SMC " B"

SMBus Connecti ons

» =PP3V3_SO0_SMBUS SMC B SO

- =1 2C_DEBUGROM SDA_— SMC R5261 Prod Te
| U4900 ?6016W EMC1413: U551
( MASTER) zyé-zLF (Wite: 0x98 Read: 0x99)
s SMB_B SO_CLK — =12C CPUTHVSBNS SCL .,
n n H =
MCP89 SMBus " 1" Connecti ons = SMB.B_S0_DATA = =126 CPUTHISNS S0 .
L
s =PP3V3_S0_SMBUS MCP_1
NO STUFF NO STUFF
MCP89 R52 3(‘)91 12RSOZK31
uU1400 '12% 6016
(Wite: OXEO Read: OxE1) LYY %.L}é’
202, 2402
210 SVBUS MCP_ 1 CLK
“NARE BASE=TRUE
210 SVBUS MCP_ 1 DATA
SVARE. BASE=TRUE
J
| R5235' |'R5236
MCP89 SMBus 1 is slave port to 18% %6
access internal thermal sensors LYY i/é-u‘év
202, 2402
Anot her slave port is avail able
at 0x10/0x11l, probably not used.
SYNC VASTER=NASTER SYNC_DATE=NASTEN
e -
K87 SMBus Connecti ons
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7

6

CPU Vol tage Sense / Filter

» » PPVCORE SO_CPU XV\55§09

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

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

Pl ace RC close to SMC

MCP Vol tage Sense / Filter

XVB359
1532 MCPVSENSE IN

s - PPVCORE SO_MCP

PLACE_NEAR=U1400. AB22: 5 nmm

PBUS Vol t age Sense

R5359
AL SMC MOP VSENSE o <.
1%
W |1 5359
02 —— 0. 22UF
- 20%
2 6.3V
X5R
402
GND_SMC_AVSS :; 35 36 39 40

Pl ace RC close to SMC

Enable & Filter

6315
NTUD3169CZ
SOT- 963
N- CHANNEL

6 PBUSVSENS EN L

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

di vi der when hi gh. ,__

3 PBUS G3H VSENSE

R5385"*
27. 4K
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& | §T220F
MF-LF %S —— 30%
402, 116w [\
MF-LE 2 $5R
PBUSVSENS EN L_DI V 402, 205
GND_SNMC_AVSS ., 26 1 1 40

Pl ace RC close to SMC

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

TTILE

Vol t age Sensin

d} Appl e I nc.
®
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MCP MEM VDD Current Sense / Filter MCP VCore Current Sense Filter
. _=PP3V3_S0O_MCPDDRI SNS 35?31@
=PP3V3_S0_NMCPCOREI SNS MCPCORESO_| MON % SMC_MOP_CORE_| SENSE
8 S N A e N 59 —@36
C54001 p 13@
0. 1#}%:: Mizl,%w 1 CE“zZJg
o . Bago _1_ ggﬂ%() T
" DDRFET_KELVI N 1, scr0's
> " 4 NCPDDR SENSE_AMP (Sense R “output") U429 - fh R5415 GND_SMC_AVSS 21 25 20 3 10
- > MCPDDRFET_SENSE 3N » m_MCPCORESO_VO slin | SO our |6 MCPCORE | OUT A 2 PLACEVENT_NOTEs:
g Gai n: 100x .3 Place close to SMC
s e MCPCORESO_ 1 SP R 4] 1 it
R541(81 (Sense R "input") ™ (100v/ v) Scal e: 10A / V 02 (For R and O
180 & Rs411° Ao . mom o ‘i”|'° Max VQut: 2.48V  NOTE: Do not stuff R5415 and
4o, 1 WE\E{V Max Vdiff = 24.8m/ R7593 at the sane tine!
MCPDDR_SENSE_E A !
NO STUFF I:_
1 C5}4U§:4 =
2 %ézgémwv- YAE —IE %S{
A\ 1 MCPDDR SENSE B | -
3 BT
MCPDDR _SENSE C¢ 1% SMC MCP_DDR | SENSE
AAAA—¢—SNC_NCP_DOR | SENSE oo,
i
1 2 1
R5412 e |1 GOA32
% PLACEMENT_NOTEs: T3 8%/
%ﬁw - = - 2 Xﬁé
b5, Pl ace close to SMC
(For R and Q) GND_SMC_AVSS ; 35 36 20 40

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

. _=PP3V3_S0_CPUVTTI SNS

PLACEMENT_NOTE=PI ace near sense resistor o

74 55

NOTE: Monitoring current from

across R7008

Sense / Filter

. _=PPBUS_S5_CPUREGS_| SNS_R
1
CRI Tl CAL “3 "’W %%%7
R5492 1 Y
LT paez | B s
iw .
osioM gopef LSNS CPUWIT N siin ©'scio our |8 CPUVTT_I QUT 1,\/¥\§_w@m
4 |_| ISNS_CPWVIT_P _tline oo\, rerd Mzég}@’ 1C542%§
, =PPBUS S5_CPUREGS | SNS e PLACEMENT_NOTEs: T~ g"“g%
~ Pl ace close to SMC 485
] (For R and Q) L GND_SMC AVSS 2; 35 36 30 40
Battery (BMON) Current Sense, MJUX & Filter
. _=PP3V42_G3H BMON | SNS
05418 (5459
1 1
- — o}up 0.1 5:: BMON: ENG
Char ger/ Load si de U5403 2 g\,, céﬁ.‘gz U5413
CKPLUS_WAI VE=Pdi f Pr _badTer I NA213 0 NC7SB3157P6XG
o CHGR CSORP slin  sc7o our [6 BVON | NA_QUT 1l S0 smle SMC_BMONMUX_SEL
BMON: ENG A
CHGR CSO RN _afine oo/ REFIL 5 s | SL6259 Gfal n: 36x
CKPLUS_WAI VE=Ndi f Pr_badTer ( V) v v R5401 I NA213 Gai n: 50x
Battery side G\D 455 :9
o 3 4 BVON_AMUX_QUT 433K SMc BATT | SENSE -
r B0 Al vly/v——@
battery to PBUS (battery discharge) VER 1 BMON: ENG M:_lﬁ}é" 1 C5490
BMON: PROD 1R5423 402 0. 022UF
= R5f,"31 100K PLACEMENT_NOTEs: ;i
o [rm— CHGR_BVON 2AMNA Mg;ﬂé’ Pl ace close to SMC | 02
From char ger ] ] 5% 2 (For R and O L_GND_SMC AVSS 2; 35 36 30 40
Eor engi neeri ng. st f;meﬁ% L NOTE: R5401/ C5490 changed due to | ow
or production, stu — - source/sink current of |SL6259.
PLACEMENT_NOTE=PI ace R5431 next to U5413

T —
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CPU VCore Load Side Current Sense / Filter
R5471
o oL MP6_I VN 15 A2 SMC_CPU_I SENSE gy s
1%
S Re4801] |1 c5470
17. 4K 2UF
PLACEMENT_NOTEs: 311803 T, gﬂg%
Pl ace close to SMC ab2, i85

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

DC-IN (AMON) Current Sense Filter

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

PLACEMENT_NOTEs :

Pl ace cl ose to SMC
(For R and ©

|
|
Mm%\,
<N
c
T

GND_SMC_AVSS ; 35 36 39 40

SYNC MASTER=T27 M.B

"7 Current

d} Appl e I nc.
®
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CPU PROXI M TY/ HDD FLEX AREA/ FI NSTACK THERMAL SENSOR

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

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

DETECT HDD TEMPERATURE

DETECT FI N- STACK TEMPERATURE

3

Bca a0 (o)

SOT732- 3 5

3

1
BB 4334

SOT732- 3 N

s _=PP3V3 SO CPUTHVENS R545715
i 2 PP3V3 SO_CPUTHMVBENS R _
%Y BVRNEE s m
1U16W VO TAGES3. 3V O
MELE APN 353S257|1 R5516" 'R5517
DD 10K 10K
= 1% 5%
75 CPUTHVENS D1 P é'{%?}lss ://F}E\év ://F}E\év
202 202
DFN 2 2
C5521 1 2| pp1 THERM / ADDR|_” CPUTHVENS THERM L
0. 0022uF ——
oV A I~ 3 Df\11CRI m CAIALERT* 8 CPUTHVENS ALERT L
=24
402 i _ 4 or2/ 3 svoatal @ | =12¢ cputHveNs spa o
y = B = 5| one/ DP3 svoLk |10 | =1 2¢ cpuTHVENS saL @
GND  THRM_PAD
6 11
75 CPUTHVENS D2 P J_
C5520 * = PLACEMENT NOTE: PLACE U5515 NEAR CPU
0. 0022uF ——
10% ——
50V 2
cERM
402
75 CPUTHVENS D2 N

MCP DI E/ CPU

DI E/f MCP PROXI M TY THERMAL SENSOR

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

MPT QD SESR  APN 35352795

DETECT MCP DI E TEMPERATURE

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

75 10CHy CPU THERMD P

DETECT CPU DI E TEMPERATURE

75 0B CPU THERMD N

PLACEMENT NOTE: PLACE U5535 NEAR MCP

= [ ER

SYRC_DATE=VASTER

R T

Thernal Sensors
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. =PP5V_S0_FAN RT

. =PP3V3 _SO_FAN RT
CRI Tl CAL
|| 76192%%04
R5660 VS
1/12% NCPO
R5665 "ast, 1[5 sv oc
« o SMC_FAN_0_TACH L AK,  EAN RT_TACH 2[5 | TAcH
16w 3l 5| MOTOR CONTRQO
| 45| e
R5661*
100K 660 No—20O
e &b
s SSVBKL5FV L1 51850521
402, SCD- VESM HF
= L ; FAN_RT_P

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

Fan Connect or

TG OVEET |

(3, pietne. ool Eoor]D
®
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PSOC USB CONTROLLER

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

- TRACKPAD PI CK BUTTONS
- KEYBOARD SCANNER

v as s =PP3V: TPAD R5704 _ YPASS=U5701. 49: 50: 11 nm
20 SV3_S3 215 ppava s3 psoc BYPASs=Us701. 487565 %701'4?' B8
5% ) .
VDR VALTAGESS. SV 1C5704 |1 C5705 (1 C5706
402 —L_T00PF 0. 1UF 4. 7TUF
-1 5% -1 10% 20%
2 50V 2 16V 2 6.3V
CERM X7R- CERM X5R
402 402 T 603
= W5 _KBD23 .,
- PLCKB L W5 _KBD22 ;4
. _BUTTON DI SABLE WS KBD21 .5
w7 _Z2_HOST | NTN W5 _KBD20 .5
» WS _LEFT _SHI FT_KEY W5 _KBD19 4
» W5 _LEFT_OPTI ON KEY e W5 _KBD18 - 4
HE R ER R R
mr\\—cmmr\waovmoov
Nlmlololololg >o|o|o|o|:\1|:\1I
s WE_CONTROL_KEY 1p2_30000400 aoacooa p2_2/42 W KBDI7 7 a3
w7 Z2_KEY_ACT L qp2_1 CRI TI CAL P2_0[41 W5 KBDIEN
NCx—3P4_7 oM T P4_6|40 KBD1 a3
TP_P4_5 1p4" 5 Us5701 p4_4le WS KBDL4™ .
w7 _Z2_DEBUG3 9P4_3 CcY8C24794 P4_2{38 W5 KBDI3 ..
w7 _Z2_RESET dpa 1 MF P4 0[37 _WS KBD12 .,
- _PSOC_M SO 1p3~ 7 (SYM VER2) pP3 6[36 W5 KBD11 .,
w7 PSOC F CS L 8pP3 5 P3 4[35 WS _KBD10 7 a3
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 Z2_CS L 12p5 5 P5 4|31 WS _KBD1 7 a3
w7 Z2_MOSI 13p5_3 P5_2{30 W5 KBD2 7
w7 Z2_SCALK MP5_1 hme ~ooa<o P5_0[2 KB T
Hlﬁl\—!IHI% 8 I\II\I\—|I\—|I\—|I\—|I THRM—
FrernfdaShERaaaa PAD 57
TR R AT a[ NS o o @
TP_PSOC SCL WS _KBD4
TP_PSOC_SDA W5_KBD5 %
TP_PSOC P1_3 = W5_KBD6 L
TP_| SSP_SCLK_P1_1 TP_| SSP_SDATA_P1_0
| SSP SCLK/ | 2C SCL | SSP SDATA/ | 2C SDA
R527401 Z2_OKIN .
21 _USB_TPAD P 1,\4\{\/2 s USB TPAD R P TP _P7 7
1716w (PP3V3_S3 PSQOC)
Mios" ==
R5702 1C5702 |1 C5703 [+ C5701
24 ——100PF  —L-0.1UF —-4 7UF
210 _USB TPAD N 1 2 . USB TPAD R N T &% - 19% 20%,
5% 2 CERm 2 X7R- CERM 2 X5R
116w 402 603
Moz
BYPASS=U5701. 22: 19; 5 .
= BGPASSSLBT 1. 2ByPRSE-(BY01. 22: 19: 11 mm

TPAD Buttons Di sabl e

4 BUTTON DI SABLE

701 ol
ssveniSREPE |1
[

2 G* S

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

THE TPAD BUTTONS W LL BE DI SABLE
WHEN THE LID IS CLOSED

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 ANDed wi th PSOC power

SMC Manual

shift, option & control

o _=PP3V42_GBH TPAD

Keyboard Connect or

a3 s _=PP3V3_S3_TPAD

W
N

4”I:PP3V42 G3H_TPAD | Nex—0)
30|

_29_8

w7 _WB_KBDL 24

7 W5 _KBD2 21 5

7 _WS_KBD3 2 5

w7 WB_KBDA =D

w7 _W5_KBD5 e

7 _W5_KBD6 24 3

7 W5 _KBD7 24 J

57 _\WB_KBD8 2l o

7 _WS_KBD9 29 J

LED: K6_K69 ., _W5_KBD1O =D

R5714 w7 _WS_KBDIL1 o

s KBDI5 ¢ 1270, o B _KBD12 o

| \ w7 _WS_KBD13 EE I

1/ 6w ws WS KBD14 FE I

Vo5~ . W6 _KBD15_CAP 2

. WE_KBD16_NUM EDY

R3AS |« Ve keols oo

« W5 KBDIBN  1AAA2—) 7 s kBDIo q 9

1/ 6w w7 WS _KBD20 4o

Vo5~ s WS _KBD21 £

w7 _WB_KBD22 1o

RS710 ., ws KBD23 EI

SMC_ONOFF_ L 1 2 WS _KBD ONOFF L 35
5% 4

C57101| ¥ o7 WS _LEFT_SHI FT_KBD 3 g

0. 108 0 =» W5 _LEFT_OPTI ON_KBD 1o

cénk’nT w7 W5_CONTROL_KBD EIDS

402
oo | Lo
F- RT- SM
FF14- 30A- R11B- B- 3H
J5713
CRI TI CAL
518S0637

Reset & | sol ati on

keys conbi ned with power

button cause SMC RESET#

to isolate when PSOC i s not powered.

assertion.

was s _=PP3V3_S3_TPAD CRI TI CAL « 1 C5750
5 0. 1UF
- 19%
Us750 2 Yo oo
SLGAAPOO6
s WS LEFT_SHI FT_KBD 2l ToEN
slinae T \araa WS _LEFT_SH FT_KEY .
TPD) )
7|IN A3 le_
TTPD) L
» W5 _LEFT_OPTI ON_KBD slines | osee | WB LEFT OPTION KEY .
ap | BRY
n [=2]
— Pull -up in U5010.
SMC_TPAD RST L g o
CRI TI CAL 4| 1 C5755
e T I
Us755 2 ko SSMBNLSEERRE |1
SLGAAAPOO6 —
2lin TDFN *
TPy 5[G” siz
|2 our Al 4 SMC_TPAD RST
a7 W5_CONTROL_KBD 7lin as B2 N
olin b1 b out Bl 8 WS CONTROL KEY - SYN(%I ll\ﬁSTER:T27 M_B SYNC DATE=02/ 16/ 2010
o - WVELLSPRI NG 1
GN\ND T G T
o £ 1- 8561
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®
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BOOSTER +18. 5VDC FOR SENSORS

BOOSTER DESI GN CONSI DERATI ON:

POVNER CONSUMPTI ON

DROOP LI NE REGULATI ON

RI PPLE 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
v T PP5V S3 P18V5S3 Y YY)\ 2 P18V5S3 SW 1 N2 PP18V5_S3 R J5800
. =PP5V_S3_TPAD RSSHSGQTS ekiics §3 e v ’\\IILF3010AT-SMHF U N WP LR "] VRS WE Y oPavs’ s3 TPAD 55560- 0228 PP18VS S3
A WA 'R5812 2 1
E PR B cogle s 1w e 22.CS L OPGME Z2 KEY ACT L ..
403 ° 58{’7‘ — S 156w 7 _Z2_DEBUG3 |5 ols 72 RESET .
VIN S5 202" 5819 w57 Z2_NOSI 8l 5 ol PSOC F CS L 4
1 w7 _Z2_M SO 10 9 Pl CKB L
1 Tlﬁjgesl%?s FB| 4 P18V5S3_FB 1%5 — s Z2 _SCLK 12 gg 11 PSOC_M SO T
*N w7 _Z2_BOOST_EN 14 13 PSOC_MOSI
e L £2 BUBL EN . 'R5813 oK ° s+ _Z2_HOST TNIN IR ET PSOC SCLK ;.
C5816 1 C5817 19" 18 17 =12C TPAD SDA .,
0ApE —— —— 220 5 g RE811 LY 7 Z2_CLKIN NG ST =1 2C TPAD_SCL -
X7R- CERM 2 —F X5R TERY- & 1% 2402 210 o2
302 603 Lriew
o ~| © 2402 —
! 516S0689 L
SYNC MASTER=NMASTER SYNC DATE=NMASTEI
e
i aem e
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 POSLSSOR, AGREES TO THE FOLLOW NG D —
o NT, S DOCUNVENT CONF| NCE
DO NOT SYNC FROM T27. REMOVED KEYBOARD BKLI GHT Cl RCUI T T L M
. 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
IV 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,
S l lwﬂe gL
40 e
C59221 C5926
R591%%1 0. 1UF O1UF e
M:lg% %( }2{2 2 oo Us5920 Desired orientation when C
ibgv BVA141 pl aced on board top-side:
LGA AMM_1L N
= NCX—PNC oRi TI AL 10 SVE X AXI S .
fanny SMS_ONOFF_ L — SM5_PVRDN 12 IseLo e
—PASESTRUE 6 lseL1 Al 9 SMB Y AXIS o Y
¢ sve zBas x Front of system
5 as
ST o8 AZ D> +Z (up) o ¢
o <
C59231 1C5924 |1 C5925
> 0.033 ';:: p— 0,033UF ::z 0933UF Circle indicates pin 1 |location when placed
;}{2 2 %}{ 2 %}{ in correct orientation
202 402 402
<L C4950- C4952 CAP VALUES WLL BE USED TO GET CUT- OFF FREQUENCY OF ~146HZ
PLACE NEARs:
C5923. 1: PLAGE NEAR=U4 MLO; 2, 54MM
S AT B 1
e
SYNC MASTER=VASTER SYNC DATE=MASTER
amya
BTG NOVEET sz |
d} Appl e I nc. 051-8561 |D
o C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | V\FCRMQ | ON_CONTAI NED HEREI NIS THE
PROPRI ETARY PROPERTY_OF APPL| wVPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG R —
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 59 OF 109
Il NOT TO REPRODUCE OR COPY I T
e ————
DO NOT SYNC W TH K84. REMOVED NO STUFF ON C5923, C5924, C5925. ADDED PLACE NEARS 11 NGT T RV G P S 1T 1 e e [T s




8

6

4

3

2

1

6003 "Red0d
PLACENENT NOTE=PLACE NEAR Q8450 PLACEVENT NOTE=PLACE NEAR Q4590 , =PPSV_S3_DEBUG ADC_AVDD, 10 PP5V_S3_DEBUG_ADC_AVDD FI LT PPSV_S3_DEBUG_ADC_DVDD_FI LT , 10 =PP5V_S3_DEBUG ADC_DVDD .
T av T s Vortacey o s
16w 16w
XW5010 XW5020 MeLF DEBUG_ADC DEBUG_ADC DEBUG_ADC DEBUG_ADC M LF
M M 1 1 1 1 2 1
0 PPAVA WANE 1 L7L 2  p3va WAN F_XW 57 PPV SWODD 1 L°h 2 PRV SWODD XW —4 ?Pu?:o — %58:0 — EGPU? —4 %58:03
PLACE_NEAR=J3201. 22: 25. 4nm PLACE_NEAR=J4500. 9: 25. 4mm p—s —— 20 — 26% — 20
DEBUG_ADC DEBUG_ADC 2 2 2 Sex 2 W 2 Sex
1R6010 1R602 603 402 603
634K PLACEMENT_NOTE=PLACE RC NEAR U000 M PLACEMENT_NOTE=PLACE RC NEAR U000 o
Thew DEBUG_ADC Thew DEBUG_ADC
it gty L VDD DVDD L
2402 R6012 2402 R6022 = A =  DEBUG ADC
P3V3 WAN E DI , 226K ADC GO Py SW o , 226K | CADC CHL e U000 R630301 PLACEVENT_NOTE=PLACE GLGBE TO U900
DEBUG_ADC 1% DEBUG _ADC 1% s ADC_CHO 22 |CHO LTC2309 ADO| 14 1 2 =1 2C_SMC_ADCS_SDA Va:n X
\R6011 ey DEBUG_ADC 'R6021 e DEBUG_ADC ADG_GH1 = o - D1 1 o
R6011 ot 1 06012 R6021 o3 1 06022 e wilap  DEBUGAC yitw  DEBUG_ADC
2. 2UF 2. 2UF as 5
56w ;Ug/“vu 6w é”3VU . ADC_ G 1 o spAl_17. ADC_spA 402 R630302 PLACEVENT_NOTE=PLACE CLOSE TO L4900
ﬂg;r 2 ek 2%,2& 2 ek ADC_CH3 unused, so pul | ing down. DG o > o soLl 1 apc soL . ) -1 2C SMC ADCS SCL -
] DEBUG_ADC 46 ADC_CHS 3 o e <
R6005* 46 ADC_CHE 4 |cHe VREF|_7 ADC_VREE ML
L = 1K 4 ADC_CHZ s |omr
1116w Al REFCOVP|_8 ADC. REECONP
DI VI DER: 2/3 PEICEr &S NFAE? 2 1 2C ADDRESS: 0X10 / 0X11 DEBLG.. DEBLG
- THRM 1
ADC RANGE: OV TO 4. 096V ~— G\D— PAD 1 EGPUE“
1 LSB: 0.001V oleldf g 2f g & T, i
= Cerv
46 8 _=PP5V_S3 DEBUG | SNS .
DEBUG_ADC DEBUG_ADC
1 C6030 1 C6051
0. 1UF 0. 1UF
DEBUG_ADC oV DEBUG_ADC 20%
2 2
R6030 DEBUG_ADC o R6050 o
5 50 [I—LSNS Al RPCRT P 1,\’7\‘7\/2 15 | SNS Al RPORT R P U030 PLACEVENT_NOTE=PLACE RC NEAR U000 5 55 [—LSNS COD P 499, 15 | SNS ODD R P DEBUG_ADC PLACEMENT _NOTE=PLACE RC NEAR U000
N s OPA330 1 . o U6051 = DEBUG_ADC
/v 1w scro-5 = > ADC 1 v s OPA330 - -
M’ —] 4 R6034 M 1l \h\scm.s R6054
31N V. | SNS Al RPORT | OUT 1 2 o ADC CH? 46 4 I SNS ODD | QUT 1 2 o-ADC CHA 4o
DEBUG_ADC Y = DEBUG_ADC 3 Y =
R6031 § yasw DEBUG ADC R6051 N yisw DEBUG ADC
) 1 ) 1
7 %0 (TR | SNS Al RPORT N A28, s | SNS Al RPORT R N GAIN: 1239 02 (2:_6203:4 7 % R | SNS CDD N 499 s SNS ODD R N GAIN 561X o (2:.620u5|=4
1% 10% 1% 10%
wisw L 2 B3 Lo . &%
i = 05 Mios o
DEBI DEBI =
DERUG_ADG UG_ADC NO STUFH  DERUG ADG UG_ADC
Yyl R6032 R6033 L CB052 1 R6052 R6053 L
301K 301K 3 280K 280K =
4T0PF —— T 1 2 HRPF — = To6 1 2
sov e 1% 100 Hiew N
cem , 02 1716w NO STUFF geo 5402 16w NO STUFF
Mg 033 Most C6053
470PF 470PF
12 12
r— 10% — 10%
50V 50V
Cerut Cerut
05 03
46 8 __=PP5V_S3 DEBUG | SNS
DEBUG_ADC
1C6061
0. 1UF
o
2 CERM
o5
DEBUG_ADC =
R6060
7 55 [Ty SNS HDD P 412 5 | SNS HDD R P DEBUG_ADC PLACEMENT_NOTE=PLACE RC NEAR US000
Y uU6061 DEBUG ADC
e . OPA330
Most SC70-5 R6064
—+IN \73P\ 226K
4 I SNS HDD | OUT 1 2 o-ADC _CHS 6
DEBUG_ADC 3 v =
R6061 |‘ N Y o DEBUG_ADC
) 1
7 % TR | SNS HDD N 412 s SNS HDD R N GAIN: 845X 02 g:62(324
Tose
1/ ow L 2 Sn
VLS = 402
i DEBUG_ADC
NO STUFH  DERUG ADC —
C6062 * R6062 R6063 1
g7yt 348K 348K =
0% —— hew * 2
SV, o 1% 'NO STUFF
202 , 402 i asw
host C6063
470PF
X080 HE
46 5 _=PP5V_S3 DEBUG | SNS DEBUG ADC PPVOUT SO LCDBKLT M = IIOI/
1 C5050 67 64 7 - 1 2 " SO_LCDBKLT_XW N
= . : 25, 402
96 1UF PLACE_NEAR=J9000. 38: 25. 4mm DEBUG |
2 e 'R6080
402 ™ PLACEMENT_NOTE=PLACE RC NEAR U000
1o
PLACEMENT_NOTE=PLACE RC NEAR US000 iew DEBUG_ADC
v = , 402 SYNC VASTER=NASTER SYNC_DATE=NAS T ER
DEBUG_ADC e
ue0s0 R6074 BVOUT_S0_L CORKLT. D1 DEBUG SENSORS AND ADC
7 &7 [Ty— L SNS LCOBKLT N shine sco . ouT |8 | SNS LCDBKLT | ouT 1 228K, o ADC_CHE __ as DEBUG_ADC TR
DEBUG_ADC 1% R6081 051- 8561
X 146w DEBUG_ADC 75K Appl e I nc.
75 67 E | SNS LCDBKLT P 4|l Ne REF[ 1 M- LF i 1% v ™
GAIN: 200X 402 1 C6074 116w ® C. 0.0
2. 2UF M LF . 0.
ab %, 2 NOTI CE OF PROPRI ETARY PROPERTY:
N s THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY OF APPLE COVPUTER, | NC.
4 THE POSESSOR AGREES TO THE FOLLOW NG
= | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 60 OF 109
= DIVIDER 3740 Il NOT TO REPRODUCE OR COPY I T
= 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED 46 O: 76




. =PP3V3_S5_ROM

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

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

0K s 233K 8L 10K

WS S e adel Us100 ey

402, 5402 0D 32MBI T 402
soP
72 37 [TH SPI_M.B _CLK 6|scLK s/ sl ools | SPI _M_B_MOSI
MX25L3205DMRI - 12G
oM T
e SPIL_MB CS L e
e 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 : 25VHZ&SPI : 41 VHZ D SPI : 25MHZ&SPI : 31MHZ
NOTE: | f D¢ is asserted R6152" "l 'R6153
L h 10K 10K
ROM wi I | ignore SPI cycles. 5% 5%
1/16W 1/16W
M- LF M- LF
402, 2402
]

MCP89 SPI Frequency Sel ect

|

: Frequency] SPI _MOSI | SPI _CLK

| 25.0 Mz 0 0

| 31.2 Mz 0 1

| 417 Mz 1 0

| 62.5 Mz 1 1

I NOTE: 42 & 62 Mz use FAST_READ command.

SYNC MASTER=T27 M.B

SYNC DATE=02/16/201

TTILE

TG NOVEER gz |
d} Appl e I nc. 051- 8561 | D
S C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY: PR —
THE | NFORMATI ON_CONTAI NED HEREIN | S THE
PROPR| ETARY PROPERTY OF APPLE COMPUTER, | NC.
THE POSESSCR AGREES TO THE FOLLOW NG IR S —
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 61 OF 109
11 NOT TO REPRODUCE OR COPY I T e p——
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APPLE P/ N 35352355
L6201 VD MUST BE LESS THAN OR EQUAL TO VL_HD
FERR- 220- OHM —PPSV S8 ALDI O o a5 50 52
o [Ty =PPLVBRIV5 SO AUDI O 1 | R B o . PP1VBRLVE SO _AUDI O DI G
ML T
m
FAGEST =PP3V3RLV5_SO_AUDI O
c6210 |t 1CB211  VAMEREY ¢
4, TUF 0. 1UF
;2,2:1 S ) igzn . . PP4V5 AUDI O ANALOG a7 e
|
C6214 1 06213
C6219 * 0.1UF —— —— 10UF
- 1008 — 06218 1| ,|' CB217 wT e T
3230 2 0. 1UF —— 10UF X5R 2 2 X5R
52 50 45 GND_AUDI O HP_ANP T Py 10% —T— —T— 700 402 603-1
40 7 [TE)-PP4VS AUDI O ANALOG e ) o §| gl 8 R 2 2 IR oLy G\D AUDI O HP_AMP 48 50 52
C6221 + 1l C6220 402 2012 LLP
10UF 10UF D VA_REFVA_FP VA AUDI 48 49 52 53
‘R6210 205 - £22% BI AS_DAC s |VBI AS_DAC
> 67K do5-1 6037 CSA206 EP s i P HPOUT L| a8 NN LLNE W OTEEQ 200y M N NEGK_W OTEEQ 20Mu AUD HP PORT L oo =
. i AUD HP_PORT R
§ :7“16\/»/ CRI TI CAL CS4206 EN VP FILT U6201 HPOUT_| 40 M N_ILNE W DTH=0 30N M N_NECK W DTH=0 20N\ oo s°
, ho2"" CS4206ACNZC HPREF| 20 MM LN W OTHEQ 0Mu AN NECK M CT0 20 AUD HP_PORT REE =
GPl Q0 = ANALOG SW CONTROL 52 AUD GPIO 0 GPl 0/ DM C_SDA1 LI NEOUT_L1+_a TP _AUD LOL P L NC
GPIOL = HP AVP CONTROL 50 AUD GPIO 1 12_|GPI OL/ DM C SPAZ, LI NEQUT_L1-1 34 TP AUD LOL N L NC
NC TP _AUD GPIO 2 12 |GPI Q2 - LI NEOUT_R1+|_36 AUD LOL R P oo s
GPI B = SPKR AVP SHDN CONTROL =1 ¢oomAUD GPIO 3 s el cs LI NEQUT R1-| 2 AD LOL R N oD - SUB SPKR AMP. SI G SOURCE
AUD_SENSE A 12 [SENSE_A LI NEQUT_L2+ a1 ADDL® L P 51
53 [T-AUD _SENSE - — D AVP, RCE
CS4206 FLYP LI NEUT L2- | a0 AD LC L N o - LFT. SPKR . SIG SOUl
=PP3V3_SO_AUDI O . LI NEC AD LR RP
53 52 40 5 [T as [FLYP O NEouLzJ' N AD L2 RN D **  gr. SPKR AVP. SIG  SOURCE
a3 |FLYC QUT_Re- D =
106226 a2 |FLYN
. 1UF oRITICAL
?230U M CBI AS| 16 AUD_CODEC M CBI AS oD =
2
oy VL_HD
VOOM_28_CS4206 VCOM
= L VLIF
AUD LI P L
7 19 [Ty HDA BIT QLK o |BIToLK e zft; : PTEr—
= < »
72 19 [T | HDA SYNC T3 | e LI NEI N_R+|_2 AU LI PR Yan KO
T 361_4.4. R
72 HDA_SDI NO 1 2 72 HDA SDI N CODEC SDI MCIN_L+_18 ADMCINL P am s
L EXT M C CODEC | NPUT
e | il o ADMC NP D
- . I N_R+[_19 ax s:
72 10 HDA—SDOUT — I 11 gRESET N A MCINRN 2 Bl MC OCDEC INPUT
[mng = <
72 19 TRy HDA RST L |
NC _TP_AUD SPDIF IN 47 |SPDIF_IN
= Vi
Ml i o e, VREF+_ADd_27 CS4206 VREF _ADC NC _—
R6212
39
AUD_SPDI F_OUT L 2 DM C SCL|_« TP_AUD DM C CLK NC
VYV
116w
Vios" DGND THRM PAD_AGND
1 g d
4
L c6224 |, ,|' C6225 NOSTUFF
= 1UF—— ——10UF .
Frv 2 v R6213
TANT TANT- LY 100K
0603- SM 2012-LLP 5%
116w
V- UF
, 402
53 52 40 43 GND_AUDI O CODEC M NRECK-W BTIEQ 204
VOLTAGE=0V
L6200 M N_LI NE_W DTH=0. 4MM M N_LI NE_W DTH=0. 4MM
FERR- 220- OHM M N NEGC W DTH=O. 24 U200 M N_REGK_W DTH=0. 2V DI FF FSI NPUT= 2. 45VRMS
- TPS71745 - SE FSI NPUT= 1. 22VRMS |
=PP5V_S3 AUDI O 1 2 4V5 REG I N 6 SON 1 PP4V5 _AUDI O ANALOG 3
R 5 (W IN ouT oD 7 e DAC1 FSQUTPUT= 1.34VRVS
oRITICAL -
R6200 4V5_REG EN alen P 302/ 3 ESOJT'PDUTDIEEFI 2;13;VRN5
53 52 48 8 [TR)—=PP3V3 SO AUDIO 1A 2 . C2/ 3 UTSE= 1.3 VS
1% ap SOU
W 1 C6200 7 1 06203
02 —— 1UF 1 C6201 6202 * ——1UF
0% 0. 1UF == —— 0%
L oV —auF T —— S 1oV
3\%? XW6200 fra XTR- :Ij% 2 3\%?
2
2Z R 202
P s NP G\D_AUDI O CODEC 48 49 52 53
NOSTUFF
R6201 Ismc MASTER=AUDI O SYNC DATE=02/ 16/ 2010
1 0 2 TTTLE
Vol AUDI O CODEC/ REGULATOR
N v g em e
1- 1
= x6201 d} Appl e I nc. 051-856
I o N N e OO S G\D AUDI O HP_AVP 48 50 52 8 C. 0.0
vermeEov NOTI CE OF PROPRI ETARY PROPERTY:
BEH I SRR NS TE | o
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 62 OF 109
11 NOT TO REPRODUCE OR OOPY | T
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I NPUT VOLTAGE Dl VI DER

LI NE
CODEC RIN = 20K OHMVS
E(%THEI N g %O. 36K OHVS (| NCLUDI NG PULL- DOWNS AT ANALOG SW TCH COM PI NS)
FCLP = 43K
VIN = 2VRMS5, CODEC VIN = 1.14 VRMS
CRI Tl CAL
R6301 P3G
" AUD LI L , 0. 81K AUD LI L DIV |2 AUD LI P L "
O R WBTE T A%y 11 N-RESWBIE. I iy VTRE W BT T
Moo i C
NOST!
106303 |'R6302
—L 820PF 21.5K
10%
s 8 oy
402 2402 CRI Tl CAL
C6302
2. 2UF
1|2
11
20%
X5R- CERM
402
« o AUD_LI_GND M RERENR-VY BFHE: 1M ) AE{D Ll _REE gomy
1|1?(f)3300
Pow CRI Tl CAL
zﬁfé'z” C6312
2. 20F
1|2
11
GND_AUDI O CODEC 200
53 52 48 [IRY—2N2 AU O CODEC |
e
— 820PF
S a8 R6312 B
R 21. 8K
AT
MF-LF
2402
CRI Tl CAL
R6311 P35
- AUD LI R 0 B8/K  AUD LI R DIV e AUD LI PR w
- - : 1 éw = - : zlol% Y 3, I@E:WB FE. TW
et L ol
e
AUDI O LI NE | NPUT FI LTER
ST e |
d} Appl e I nc. 051-8561 |D
8 C.0.0
NOTI CE OF PROPRI ETARY PROPERTY: [
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG R —
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 63 OF 109
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HP/ LO AMP
L6520 M N_LI NE_W DTH=0. 3MM
FERR. 120- OHM 1. 5A M N_NECK_W DTH=0. 2MM APN:. 353S1637
=PP5V_S3_AUDI O MMM AUD_PP5V_F
52 48 8 1 2
0402- LF
1 06521
—— 10UF
— 20%
2 6.3V
X8 M N_NECK_W DTH=0. 15MV
M N_LI NE_W DTH=0. 2MM
L " AUD LO AVMP_OUTL @5052
o
s M N_NECK_W DTH=0. 15MM
AUD_LO_AMP_I NL_M ORI TI CAL M N_LI NE_W DTH=0. 2MM UD LO AMP_OUTR oo 5o 52
50 6 || NL U6500 ouTL| 11
AUD LO AVP I NR M s i QUTR] 10
= R MAX9724A R MAX9724_C1P
CS4206 HP OQUTPUT ZOBEL NETWORK N o crle RTCAL
15 2D GPlO 1 1 2 AUD GPIO1 R 5~ SHDN* N C6524
o CIN 1UF
50 48 [TRy_AUD HP PORT L wiow 300 5 g 3 18 'R6523
?oeR 2. 21K
oz 24 & 2 9 MAX9724_C1N s )
NOSTUFF I 2 2 1%
R N = a L7 —C 1/16W
§ 'R6522 |77 LT oo
0.1 —— RGS 2 ‘R6524
aev P MAX9724_SVSS 2. 21K
xR cERM 2 5% = Y
View . Haow
NC _AUD HP ZOBEL L , 402 CRITI CAL %:-ZLF
oRITICAL
NOSTUFF C6523 2
R6500" 1 C6522 1UF
ot e v
1/1:»: 1ov 2 XsR
V- LE GND_AUDI O_HP_AMP eR 202
w0, 52 50 48 o
52 50 40 [TE)-GAD_AUDI O HP_ ANP
NOSTUFF, 1
R6510
39
5%
10w
oot MAX9724 GAI N FI LTER COVPONENTS
NC _AUD HP ZOBEL R AV_PB = -1V/V, FC_LPF = 35, 2KHZ
NOSTUFF CRITICAL
CAL 1
(&glo C6530
0.1F —— 330PF
iov 1]z
et 2 [
50 45 [T)-AUD_HP _PORT R =
402
R6531
13. 7K
1 2
19
116w
V- UF
w0z
R6530 AUD_LO_ANP_| NL_M
AUD_HP_PORT_L 13. 7K AUD_LO_ANMP_OUTL
50 43 [T 1 2 50 oD o s2
1%
176w
V- UF
402
R6532 AUD_LO AVP_I NR_M
AUD_HP_PORT_R 13. 7K AUD_LO_AVP_OUTR
50 43 [T 1 2 50 oD o s2
1%
176w
V- UF
402 R6533
13. 7K
1 2
1%
176w
V- UF
w0z
oRITICAL
C6531
330PF
1|2
1
5%
50V
402
%ﬁ MASTER=AUDI O SYNC DATE=02/ 16/ 201d
—— ——

AUDI O HEADPHONE FI LTER

DTG NOVEER
d} Appl e | nc. 051- 8561
<]

C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
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PROPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.
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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

ALI AS OF PP5V_S3_REG M N_LI NE_W DTH=0. 60MM M N_NECK_W DTH=0. 20MV

~- 6dBFS

APN: 35352621

..=PP5V_S3_AUDI O AMP
qg&[p C66 1 CRI TI CAL
| L
M N_LI NE W DTH=0. 30 nm
FERL: 2 OH G ogl}JF r = :€6601 M N_NECK_W DIH=0. 20 MV
. anrterpr AN T Skrave iR P 00T Lo | g0z el e N A e b P
0402 Lo T i 1218851, | p
i 4 L » M N_LI NE W DTH=0. 30
402 . mm
ca LmiB31l R P AL # M N-NECK-W DIH=0. 20 MV
rFerik @60t 511 [MA8311_R N iy & SPKRANP R N_OUT -
___AUD_LG2_R N LA O rave I NR N 0, 01U | 2 Jsor
m 0402 AN o o
V 1
R6610 g&ll o
O 0,
o AUD_GPI O 3 1,\%;\/2 e
ot
s SPKRAMP_SHDN
-
ALI AS OF PP5V_S3_REG, M N_LI NE_W DTH=0. 60MV] M N_NECK_W DTH=0. 20MM
...=PP5V_S3_AUDI O AMP R T oAl
6620 (818~ 28003 M N SERR VE BIEED 38 T
L CRI TI CAL C66 1 B2| Bl o & .
_ PKRAVP_SUB_P_QUT
FERR- 1000~ OHM @F6g0 T T o SUB_P_ -
wqp POLALRP . 9AQE: _ P12 LMI8311 SUB P o | EVBRRTL | M N_LLNE W DTH=0. 30 mm
L6621 B &%y = i~ 9 YRR OB S0 o
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..=PP5V_S3_AUDI O AMP
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AYYY L2 - = = CON CTOR _Js701
A- VIN ? 0402 & = M C N 5188|\IOEZO 781»]%;9’\?03
B - VCC APN: .
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100K ANALOG AUDI O | O SW TCH L
ME- LF
402
R6715 : GPIC0 = 0 AND GPIOL = 1 --> HP 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) GPIOO0 AND GPIOQ.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) 0X0B (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)
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MagSaf e DC Power Jack

CRI TI CAL
J6900 CRI TI CAL
78048- 0573 F6905
M RT- SM 6AMP- 24V
ol , ; PPlE§ §| N FUSE 1 2 =PP18V5_DCI N CONN__,
o i ice%s 069;(%{ 06971 | CB972
O 1 1
0—4—T HbS"U OLUF —— 1000P —= 19000PF —— 1000PF =PP3V42_G3H ONEW RE ,
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R699< 1 2 05
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P2| 02
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Rever se- Current

Pr ot ecti on .

This node is powered
through body di odes:
DCI N t hrough Q7080.
* PBUS through Qr085,
Charger TOP FETs and

Inrush Limter

Qr055.
FROM ADAPTER Q;?% @7%%35 T cAL
=PPDCI N S5_CHGR Sl 9DPORITI CAL M DR g S * SI 714
J Vo Fhaese ey 0 § " PPDCI N_GBH_| NRUSH
" o BN LLNE W DD 6
—\_o > w a M NNECC W DTH-0. 4 mm
- ) - - VOLTAGE
L R7080 c7085 * R7085—
® 100K 0. 1UF 470K O—
Tiew 19% 1 ew
7 M- LF X5R 2 M- LF <
, 402 X5 L a0
&.CHGR SGATE DI V CHGR AGATE DI V
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M N_NECK_W DTH=0. 3 mm M N_NECK_W DTH=0. 3 mm
'R7081 R7086"
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5% To5
CRI Tl CAL 1/ 16W 1/ 16W
M- LF MF- LF
D7005 2402 B2
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]Smm M N_LI NE W DTHZ0. 3 mm M N_LI NE_W DTHZ0. 3 mm
M_\ R7005 M N_NECK_W DTH=0. 3 nm M N_NECK_W DTH=0. 3 nm
s CHGR DGIN D R Ao - (CHER DAL N R7021
5% 1 2
ACIN pin threshold is 3.2V, +/ - 50nV . s 5% 2 SARISSSS
.2v, - o 8 4
402 1 C7020 oW 74 CHGR CSI R P |§700220
Di vider sets ACIN threshold at 13.55V 402 0. 5%
1w
I nput inpedance of ~40K neets 30mA max | oad R7022 2GR CS RN T Y12-1
sparkitecture requirenents U | |
PP5V1_CHGR VDD R7001 Y 4 _PPDOIN G3H cHGR s o305 1. o
I LAAAZ PP5V1 CHGR VDDP ifﬁfn‘é" mm;h'gg;a %ﬁg 3 CRI TI CAL CRI TI CAL
VALTAGESS 1V 5% M N_REGK W DTH-0. 2 mm 0z VALTAGESTE. & 1 7030 1 C7031 1 C7035 1 C7036 1 C7037
62 5 _=PP3V42 G3H CHGR oW VOLTAGE=S. 1V ——2ouF L 22UF —— 1UF —— 1UF 0. 001UF
It 02 C7001 C7022 * 1 C7021 N T, 5% T, e T, & S sV
Lt 0 = %a ¥ * By ALy T st s iy
'R7010 C7002 * 10% 2 P O CASE- D2- SM CASE- D2- SM
30. 1K 1 'R7002 by 5 5
19
el R 2 NO STUFE | 00K 2 Q| APN 35352029 =
WELF a0z | GND_CHGR AGND 10 L =
R =
27000 oo VDD VDDP 9
02 12 2 CHGR DCI N T
R7012" Sve RESET L 2y O CHoR RST L loeT RTeAL ba _ p N\ RTeA Max Current = 8A
15 77 2 ssrm—SN IAAAZ SMB_RST_N ScATE 26 CHGR SGATE PLACE_NEAR-UT000. 25: 2mm = Q7030
b 1 Tew =SMBUS CHER SCL 1; ScL U7000 AGATELL CHGR AGATE 1 C7025 4 [ RIK03320PB- 01
M Most anED—=SMBUS CHGR SDA SDA csiPl 28] oHRCsl P —— 0. 22UF 1 o f = 400 kHz
: oz [ID—CHR VERQ 2 VFRQ 3; csIN 27| cHR csl N T 8
CHGR CELL 6 |ceLL « b GBI T CAL ORITI CAL TO SYSTEM
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(7|) UGATE] 24 CHGR UGATE g8 1 : 8AMP- 24V
N%%Tll,g 3 CHGR | COVP. 5 || cow _ PHASE| 23 CHGR PHASE WS BT oo 1 2 1 2 =PPBUS_GBH
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1K CHER VOOLP voove LGATE| 21 | CHGR_LGATE U T T 2 ™ 1208
1% CHGR VNEG 8 IVNEG GATE NDETRE D1 DT-TRE D DT=TROE NO STUFF
116w \R7015 14 OHGR CSO P 18 |csop BGATE| 16 CHGR _BGATE 1
022 56. 2K 4. CHGR CSO N 17_|cson 200y A 9 CHGR AVON oo R7013;%
10 1
Hiow % 36viv Bl 5 CHGR BVON o yiw PPVBAT G3H CHGR REG N
'R7011 2 402 1 C7050 <l (g A 14 =CHGR ACOK oD ° VL M N_LI NE_W DTH=0. 6 mm
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.
R7051 CHGR RP
{(CHR SO B) 22 AN\ R CGORE
R7052 CHGR R N
(CHR_CSON) 0 AN T R COR T
(PPVBAT G3H CHGR R) (PPVBAT G3H CHGR R)
(CHGR BGATE)
1 C7042 C7011 * 1 C7000 C7005 * C7026 *
—L_ 0. 068UF 0. 01UF L JuF 0. 22U|: 4 0. 001UF —— * R7051 HAS 2. 20HM TO COVPENSATE UNBALANCED VOLTAGE
—— o9 10% = 10% —_ 10% ——
5 i‘é‘!m v s 2 LoV )2(2; 2 2 DUE TO DI FFERENT CURRENT ON _P AND _N. (FROM | NTERSI L)
405 a0z 203-1 503 202
: ss{ GND CHGR AGND

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

H=0. 2 nm

ISYNC MASTER=( K6 _M_B)
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I§S7N%II:'ES : LE!?SQO Al 87%8}7(5T0 K24 IND DUE TO e Il NOT TO REVEAL OR PUBLISH IT I N WHOLE OR PART
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= * +
VOoUT (2 RA / RB) 2 VOUT = (2 * RC/ RD) + 2
<RA> <RB> <RD> <RC
B R7267 R7268 R7269 R7270 T T
ROUTI NG NOTE: ' 203 :1I.ﬂ/5 OK :1Lﬂ(/)K :1I.09K ?ﬂ./49K 204 , ROUTI NG NOTE: '
1 Place XWr203 by Pinl OF L7260. ! sM %\l":}ﬁ\é\l %\l":}ﬁ\é\l %\l":}ﬁ\é\l %\l":}ﬁ\é\l sMm 1 Place XWr204 by Pin 2 of L7220. !
R s 5v_53 VFB XW203 02 , 02 ) 02 , 02 ) 3vas5_\FB_R7270 LS R
s
GND_5V3V3S5_SGND
e e e e e e oo oo oo
XW205 ' ROUTI NG NOTE: '
SM 1Pl ace XW205 by C7252. '
« =P5V3V3 REG EN 2 St - - - - - - - s e s
=PPVI N_S3_5VS3
s 8 o
. A
" RouTi NG NOTE: . R7273
! \ XWr202 1 :7272 100K
1Pl ace XWr202 by C7292. rew
| SM ;g% ME- LF
2 S 2 B2y w0z 2
03-1
s s =PPVI N_S3_5VS3 LA, 8
2 - svss avass VRer =PPVI N_S5_3V3S5
PLACE_NEAR=Q7260. 5: 1. 5 MM CRI TI CAL 1 (:I?ZFZ7O i : T oL PIACEINEAR=Q7220.2: 1.5 MM
1 1 1
|1 Cr282 .|t cr280 |1 Cr281 20% 1 c7241 107240 1 C7242
0. 001UF —39UF-0. 027GHM lLa'/ 1 2 CERM 1UF = 9,,001UF
88 P LY 271 < 603 T0% 30U 0. 0270M
: G e . b c7260 | g2 : : : ® L8
' S CRI TI CAL Dot U 2 éépe 14SKI PSEL = o 7 o
D 16V 402 ~
260 o ronseL R7220 C7220 2 T
_| 02 402 5%.1/ 16W M- LF 16V =
N P\/PPSKI-12122-£81% e 2 I |—1 N i 5v S3 vest 2AvesTt T A \psro| 3y3s5 vEST 2 3vass VE§T R 1_:3§ . KO%g4DPA
[ [y 2l uU7200 I o oot 1 L a = WPAK
e 5V S3 DRVH &N DRVH2 3V3Ss BRI i CRI TI CAL CRITI CAL
W s - oo s o
L7260 pr— . 8 B e ULt L7220 PW FREQ = 375 KHZ
MAX CURRENT = 13.3A e LET i s o prai g oz s — | Yagaat MAX_CURRENT = 9. 1A
= . 1 2 @ o or=TRUE 6 | &2|k 1 2 = 3
PWM FREQ = 300 KHz CRI TI CAL sv 3 vor 24vor E vee|”_swssvee I 4 PCMC63T- SM
- 4. TUH 13A 15MXM s 5V_S3_VEB vFBL VFB2[5 3v3ss vis S2
;PP5V7837REG = e 1 R -PP3V3_S5_REG .
CRI Tl CAL 5V _S3 ENTRIP ENTRI P1 ENTRI P2|® __ 3v3ss EntrlP | ¥
PLACE_NEAR=L|7260. 1: 1.5 M 261 {__J' L vale ORI TI CAL PLACE_NEAR=L7220.2:1.5 M
S| S426DN — PLACE_NEAR=U7200| 6: 1 MV
1 1 C72 1 4 | : 1 C72
LGRS LEE° Loz UK 12128 e R7271 Pao0D( 22 R7Z72 L SRRt S0 | crass
— ) 20% 220UF — p C7273 p 150UF — 20% L 0. 001UF
2 Serm 2 Ser’ 2 g3 55- 6K ENO| 2 svavs rec e 5K 2 83y 2 SR’ I 58%
402 603 LA SM 3| 2|1 oW GND THRM PAD > %%v oW BLA SM 603 2 osRM
02 [ 9 X5R 402
CRI Tl CAL : 603 ?
ss GND 5V3V3S5 SGND %2_1 —l—
VOLTAGE=0V
M N-RECKW BTH=0, 5 M XV\75M201
Q7221 PLACE_NEAR=U7200. 25: 1 MV
SSMBEN15FEAPE P5V3V3_PGOOD
SOT563 o2
- - - - - - - - - - - - - - - - - "L
' ROUTI NG NOTE: 1
62 SPoVSS EN.L Qr221 1 Place XW201 between Pin 15 and Pin 25 of U7200. :
SSMBEN15FEAPE oS-SS s s s s s s s s
- SOT563
" =P3V3S5_EN_L SYNC MASTER=( K6 M.B) SYNC DATE=(10/27/2009)
I'p!!gﬂ'nt
= BrRTRG, NOVEET
d} Appl e I nc. 051- 8561
SEPERATED MASTER PGOOD FOR BOTH 5V AND 3V3. ®
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI N IS THE
'Rl ETARY Pl ERTY _OF_APPL wVPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
NOTE: DONT SYNC THI S PAGE FROM T27 I TO M\ NTAIN TH S DOCUVENT | N CONFI DENCE 72 OF 109
) Il NOT TO REPRODUCE CR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 56 O: 76
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1.5V/ 0. 75 DDR3 POWER SUPPLY

« =PPVI N_S3_DDRREG
PLACE_NEAR=Q7330.5:1.5 MM

CRI TI CAL CRI T| CAL 1
Jt C7330 Jt C7331 1 C7332 |+ Cr333
T 39F-0.0270MM ——  39UF-0.027CHM —— 1UF —— 0, 001UF
F B 2 i B T

BIA- sSM BIA- sSM 603-1 402

——

. =PP5v_s3 DORREG ~ R7305

e PP5V_S3 DDRREG V5FI LT
L) 2 . mm
oM K] W BHHES: 7 ]
Moz R731109
171860 CRI TI CAL
. . i 330
G300 Cr30pi 0 s 2 022 31 S424DN
. By 0% Hl - o PWRPK- 1212- 8- SM
i(g\é 2 ao%s% 2 VI N VGFI LT VLDO N
= CovP VDDQSNS|_8 DDRREG VDDQSNS
CRI TI CAL 4 CEI7T3I %L
o= m—=BORVTT_EN 10 s3  VIT Enable . OUHF 13A- 5. 6MOHM —PPDDR S3 REG .
o M= 11 |ss VDDQ VTTREF Enabl e DDRREG VBST 1YY Y L2 [VOUT = 1.501v =2
. DDRREG PGOOD PEOOD GO0 VBST| 22 . VOUT = 1.501V
%PVTT ssG DOR BUF = VeRQ P TLPZSS?G M LT W BTG 8" PCNBOGST- SM CRI Tl CAL pire JI:W Lom | 19A MAX OUTPUT
Y I 10m\ max | oad N 2 7 OTETRE 5 ° L3O Rt
=PPVTT_SO_DDR LDO S VITREF D DT=TRUE =33 L5 f = 400 kHz
. -
Vout = VDDQSNS/ 2 24 vrr SYM (2 OF 2) LL{ 20 DDRREG LL W 228y 2 QY
Vout = VITREF BYBFERETROE CRECK - 27"n — Q7335 CASE- B2- SM 402
XV\,;’\%GO DRVL|_19 UDRREGv:PRR\i‘:/L l gﬁg&% ﬁié ) - 4 ‘lk'_ Sl 84226l23N CRI TI CAL PLACE_NEAR=L7330.2: 1 MV
1 53 2 DDRREG VITSNS 2 [vrrsns BADDR’SEM = g RN C3aLl. | 3R
PLACE_NEAR=C7360. 1: 1 nm A Cs16 REG CS — CRI TI CAL 332}2’@3: 29 T )S(AW345
. 3 2
C(R3|7T?I>§8L1 L T?',&L %x_lLNm VDDGSET| 9 20 DDRREG FB HEE S 4 GxggaT )
22%5“__ f— gOZ%UF VITGND  THRM PAD GAD PGAD CS GND PLACE_NEAR=Q7335. 1: 1 nm
X5R- &éﬁ;‘;";lr 2 g@ozycgw ha 9 4 9 X\/\Z§35 =
DDRREG CSGND ) L 2
MWD T 0 R7320  |:c7320
- £ 15. 0K L 0° 001UF
XWI'300 W Ve OF To 8¢
p X7R
SM \n - 217 nm 2402 402
0C3333EL)J9 1 PLACE_NEAR=U7300.3:1 mmg 1§ 2 L PLACE NEAR=U7300. 25: 1 mm (DDRREG FB) <Ra>
UUIReT L Vout = 0.75V * (1 + Ra / Req)
X5R 1
462 SEL_1V5=0: Req = Rb Rr321
SEL_1V5=1: Req = Rb || Rc <Rb> tfiow
402
G\ND DDRREG SGND 2
N TIrNE "W DTHEO. 6_nmm
REE;(EW DTH=0. 17 nm
SYNC VASTER=( K6 M. SYNC DATE=( 11/ 067 2009
T
o em e |
d} Appl e I nc. | 051-8561 |D
S C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
RSN BT
NOTE: DONT SYNC THI' S PAGE FROM T27. C7330 AND C7331 IS CHANGED TO OSCON CAPS 1 TO MANTAIN TH S DOCUMENT | N CONFI DENCE 73 OF 109
NOTE: DONT SYNC THI S PAGE FROM K6 REMOVED R7380 |11 NOT TO REPRCDUCE CR OOPY I T roLE R PART
I'V ALL RI GHTS RESERVED 57 O: 76
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5

4

3

=PP5V_S0_CPU_| WP

| \WP6 CPU VCORE REGULATOR

« =PPVIN _S5_CPU_| WP

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

s
CRI TI CAL CRI TI CAL
1 2 PP5V_SO | MWP6_VDD %69% 417 418
Cr426 N NRERR-VY BFFES: MM IRG 0 0270HM— E&UF
R7412 * 0 VOLTAGESSV : C7435 | DPRSLPVR| DPRSTP* PSI * | OPERATI ON MODE | - 1 ' }{
ST && ! QUF DI DT=TRUE 2 2| 603-1 302
%6 2| 55 éﬁ R 0 1 1 2- PHASE CCM 5
16w 0
402 2| 8B 4 q 6
w «=PPVI N_S5_CPU_I| WP L 2 PPVIN S5 | M\VP6 VI N 0 1 0 1- PHASE ooM 3 s CRI TI CAL
A UN R WEES 2o | < CRITI CAL L7400
R7420 1 §370‘{8F5 VelTAG=r2! v - 1 0 1 1- PHASE DCM 0. 36UH- 209% 40A- 0. 00075CHM
A o 1Y O OTITRE 1 2 =PP SO_CRPU REG
g S %‘5{,’“ 1 0 0 1- PHASE DCM Pl MALO4E- SM
o 1s (ry—PM_DPRSLPVR vz S BB IERBRRIMORT 55
wﬁgu%ﬁéwi 35\M — LAAA2Z I MPE_BOOT1 RC 1|2]67 | 2 c7420
. ZPP3V3_SO_IMP __ 1azp 2 PP3VE SO | M/P6_3V3 B BT = ] TI CAL PHACRIPTNOTEEPLACE LGSR TOFIN 3 GF Lrano xwWad2 ‘o 91UF
R7421 gﬂ'go N 1R7447 Rr424 '; qz %; PLACEMENT_NOTE=PLACE CLCSE TO PIN 2 ;Muaoo 1 %&;‘/’
1 o /6w oor-re 5| F67F9E~?_ i 40][8 - 2| 5§
Y %g 715 s M I MVP6_\V/
it ¢ ;|_ ?/mw A 2L WPE_BOOT2_RC '
1 2
s _GND_| P6__SGN\D 2 2402 20 22 |31 DI DT=TRUE c741 4 | M\VP6: 2PHASE | M\VP6: 2PHASE
VIN VDD PVCC [— R7425 C7427 10.1UE —q 1 2 1112 1 2
o011 CPU_VI D<6> 30 oy 7y APk [MP6_BOGTT | 8 ] O F 10w I VVV T +
o 1 CPU_VI D<5> 2o (740002 1 vP6_BoOT2 | fF o 1ev 2 1 R7400 Cr403 R7404
w1 CPU_VI D<4> - vion S o DT 2 %5 i85 N 0. 22)iF )
. o CPU VI D<3> v weatea|35 e | MVP6_UGATEL 1Y Borts o 1Y
R7445 w1 CPU VI D<2> %739 |y oo % 34 | MVPE PHASEL 402 je=3 402
}/ 6 60 11 CPU VI D<1> - 38 ot g PHASEL o
16W T 37 32 3
s e 1 CPU_VI D<0> IDEEIE VI § LeaTEL . o I((I\;\Ivg)(i LGATEL ,7 | WP6_PHASEL XW
00 14 10 CPU_DPRSTP_L IR ST I =
s | MVP_DPRSLPVR pEES DPRSLPVR f 1 sena| 24 lss | MWP6_ | SENL ( | WPG—I SENl)
CPU _PSI_L DN
© 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 ., | MVP6 PHASE2 ss s =PPVI N S5 CPU | WP
48 ava PHASE 8 | M\/P(%_: 2PHASE | WP6: 2PHASE 1 \WP6: 2PHASI ) LM/P6: 2PHASE
(NC) A7 ok En Leatez|30 s | MVP6_LGATE2 CRI TI CAL L T CAL | SR CAL LWC7P642{’1 s C7422 ! 6051K 1
| WP_VR ON 249 VR oN 20| (GN\D) |%€'91% |* G401 4—?37&08 =1 0,001 3%
12 FROM SMC m@ VR_PWRGOOD DELAY % Jpoow PaND2{ 22 L 1 B 0 02T =g T, Y & W
"—H— s L MVP6_VR TT" 5 . - 2 18V, 218V, or |2 3R 2 23y 202 ,
C7405 E|34774I|,(08 - LM/P6_NTC B \’\/:Eﬁ 1 seng| 23 |ss | MVP6_ | SEN2 H 2 IBlA— sM CASEDZE- SM 603-1 402
0. 015uF % 19 H
% it s | MVP6_SCET 7 Jserr Ve 19 s | MVPE_VSUM 49 H 2 = I MWP6. 2PHASE
16 > ocser[®_lse | MVP6_OCSET 1 s L7401
402 1,\/\/\/2 ss | MVP6_RBI AS 4 |reias vd 18 s | MWP6_VO NO STUFF |; 0. 36UH- 20% 40A- 0. 0007500HM
proor| 16 |ss | MVP6_ DROOP. C7416 (1 M\VP6_PHASE?2) CRI'TI CAL 5 PLAGEMENT_NOTE=PLACE C742B CLGSE TO|[PIN 2 OF L7401
ss | MVP6_VDI FF 13 |\p e | MVP6: 2PHASE 0. 001UF 77 D DTSTRUE ’ Pl MALO4E- SM PLA TO PIN 2[OF L7401
| M\VP6: 2PHASE R7413 | M\VP6: 2PHASE orel 17 |ss | MVP6_DFB 1 2 10% %EWI
12 50V 2 BLMALO4E; BRpMNORT55 2 Cr423
.| C7406 1 3 . | \WP6_FB2 o2 i R 7 T =0. 'l G, 0010F
001UF ¥ w | M/P6 FB 11, veen 14 | o R7418 "Slgo |1 C7429 . L . MWF403 4
| WR6: 2PHASE —— 10% V% o 1K 1% _1 180pF | P6; 2PHASHE 1]2|e|7! MVP6: 2PHASE
1 R7409 2 'y ghaew = | MVP6_COVP 10 loone L EDE % YL 4 TR741 Bl iy T, CA,_ SM i | MVP6: 2PHASE ) 2 %R
R7409 2| a2 H s | WPE_ VW 9 %.L}é’ ot 2 50v 13. 7K D 311 mps: 2PHASE | MVPG: 2PLASE
K | MVP6_VDI FE_RC 2 402 CERM %6 C%Z 1 1|2 o 2Py
%}E‘é’ VS 25 |\ 402 bt ',U\év worme 5| g 9] N R'E(g'?é &‘_/VV\’ Il N\ P6 VO =
2 16 | MYEG; PHASE (TWPEVO 11 Y R7405 | C7404 R7407""°-
N QD  TPAD _ P § fb" K 0. 22uF %,Q
% 21 49 ol 16W 0% 16W
it F430 g | e
2 2 (1 WWP6_FB) C7431 1%1‘5 J_ % PLACEMENT_NOTE=PLACE CLOSE TO PI[N 1 OF L7401
T W/PG: 2PHASE 0 00LH | Mvpe: 2FHASEVPE: APHASE it = | MVP6: 2PHASE
| craia [ 1 C7434 |+ Cr42g [P R7415 3 WP6_VO R , =PP5V_S0_CPU | WP ) T2 R7443
470PF (LIPS W % - 98.%047ur—— 0., 47UF 9.5 1IRN7V4Pg 61PHASE 65K
- = T - 13 6
2 i%gw | WVP6: 2PHASE 7 2 30K B RN i B H 6w
1 Cr413 1 1/15w 2 402
C7407 R7410 do W
OPF 1 10KOHM § T
¢LMWVPE_OONP RC  —— 3R 1 08-%,001UF 5 81K 0603- LF 2 (| MP6_I| SEN2)
| MVP6: 2PHASE 2| 402 20 %_15 2
1 |¥L/l4 13 2 o > e ERT- J1VR103J (1 MVP6_VSUM
97. 6K
E/él o (1 WP6_VO)
2 402 (1 M\VP6_COVP) R1100/ R1101 **ON THE CPU PAGE** PROTECT THE | MWP6 | F THE CPU IS NOT | NSTALLED
wsl MP6_VSEN P R7422 , 5% ML CPU VOCSENSE P 4, ¢
0 M N_LI NE_W DTH M N_NECK_W DTH
2PHASE 1PHASE s ssl MVP6 VSEN N R7423 - 3 . | M\WVP6_OCSET 0.25 WM 0.20 MM
56 | . s 1 50 M- LE CPU_VCCSENSE N ., ¢ T WP6 VSUM 0 o5 W 0 20 M Y |
PWM Fr eq. 300 kHz 300 kHz C7421 2 C7433 2 2 C7432 o %Pnggs SGND 0.50 MM 0.20 MM ::
0. 220F 4 0.001UF —— —L 0 0010F . _ 0.25 W 0.20 W D]
Max Current | 44 A 17.6 A 1N T A - 83% OM T pLACEMENT_NOTE=PLACE CLCSE TO PIN 21 CF U7400 ._| MVP6__DROOP 0.25 W 0.20 W a
CERM SGR 1 cERm 1 1 CERM X\/\Fsﬂoo . | M\WVP6_DFB 0.25 MM 0.20 MM
Load Line |-2.107 nV/A|l-4 nv/ A . G\ND | MVP6 SGAD 2 . NOTE 1: C7432, C7433 = 27.4 OHM FOR VALI DATI NG CPU ONLY. . 1T MWP6_SOFT 0.25 MV 0.20 MV CICl
| MVP6: 1PHASE BOM emlic=y %j "TM/P6_RBIAS 0.25 W 0.20 WM =
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON = M N_LI NE_W DTH M N_NECK_W DTH
11480307 1 RES, ML FI LM 1/ 16W 8. 25K, 1, 0402, SMD, LF R7417 1 \WP6: 1PHASE : : ng E(DIE El ;' ;5% 3: ;: m <3 TN e -
11450336 1 RES, MIL FILM 1/ 16W 16.9K, 1,0402, SM LF R7416 | MVP6: 1PHASE . | \WP6_UGATE1 1.5 MM 0.25 MM ::' ﬁ ;, ,Lts - = 72000
13250080 1 CAP, CER, . 22UF, 20, 6. 3V, X5R, 0402 C7428 1 \WP6: 1PHASE M N_LI NE_W DTH M N_NECK_W DTH © : WES_:_(SEE-II\—E:L ; ; N::AM 3 ;5 m <3 I M/PG CPU VCDI’ e Regul at or
11450236 1 R7409 | MVP6: 1PHASE =1 WP6_VDI PR 0.25 WM 0. 20 WM a 7 : = A 05
RES, MIL FILM 1/ 16W 1 58K 1. 0402, SO LF | WP6_FB2 0.25 MW 0.20 W D] M N_LI NE_W DTH M N_NECK_W DTH Appl e I nc 051 8561
11450160 1 RES, MIL FI LM 1/ 16W 255 OHM 1, 0402, SVD, LF R7411 | WP6: 1PHASE - MVP6_FB 0.25 W 0.20 W ] .| M\VP6_PHASE2 1.5 W 0.25 W P ° p . C 0.0
| M\WP6__COVP 0.25 MV 0.20 MV . | MVP6_BOOT2 0.25 MV 0.25 MV
13254720 ! AP GER 470°F, /- 10% S50V, 0402, SO Cr406 | MVP6: 1PHASE 2 TWP6_WW 0.25 WM 0.25 WM g “TM/P6_UGATEZ 0.25 WM 0.25 WM C':l NOTI CE OF PROPRI ETARY PROPERTY:
11450410 1 RES, MIL FI LM 1/ 16W 97. 6K, 1, 0402, SVD, LF R7414 | \VP6: 1PHASE o ss | MVP6_VSEN P 0.25 WM 0.25 WM ] . | M\VP6_LGATE2 0.25 W 0.25 W ] THELNECRUATLON %A&:ERPEERE%&THE e
0 ss | MVP6_VSEN N 0.25 MM 0.25 MM . | MVP6_| SEN2 0.25 MM 0.25 MM THE POSESSOR AGREES TO THE FOLLOW NG
13250045 1 CAP, CER, 1000PF, 50V, 10% X7R, 0402, SND C7414 | WP6: 1PHASE <3 <3 | TO MAI NTAI N THI S DOCUVENT | N CONFI DENCE 74 OF 109
13151027 1 CAP, GER, 100PF, 5% 50V, CC0402 c7413 | WVP6: 1PHASE 13250099 | 1| CAP, X5R 0. 1UF, 10% 16V, 0402 c7434 | | /PG 1PHASE | T T e e 1T /N WoLE R PART
I'V ALL RI GHTS RESERVED 58 O: 76
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« =PPVI N_SO_MCPCORE

» =PP5V_SO_NCPREG
R7560 CRITICAL | CRITICAL | ORI TI CAL '
PP5V SO MCPREG VDD MCPCORESO BOOT R C75401|. (:75411 . C7560, |*Cr7561 |1C7563
N-RECR-WBHHES: 3 'R 54, (T R W BFER 2o | 68UF UP—— — 68UFr—* iLi;z)F — ggg/powF
R756 1" L 7550 11 G062 "R7565 7564 : mspgéaéﬁzl;smwm A L llei—x—z * 365
RS - 0w Fiow 0. 22UF —— 9 !
wfiﬁs = ig;% P 3 | e Y N\T A Ll
2
s MCPCORESO_RBI AS 1 |re as wérp y AT S g’gﬁ@%ﬁw) 4 :3 %KKosaspr- 02
Jin} [ CRI Tl CAL
MCPCORESO_SOFT 2|sceT § ueatel 18] MCPCORESO UGATE CEI7T5I g/aL R()?%(?ls
40 <O} MCPCORESO_| MON R7593 o NCGTU'Z:F&;% T/ T6W MF-LF 402 MCPOCRESO | MON_R 2811 MO % Boor| 17 NCECOEESO BooT 1_21—31 0. 56UH 31A ogFﬁ =PPMCPCORE_S0_REG, s
o MCPCORESO _PGOOD 31 |pcood 1 2 __PPMCPCORE SO_R 1 2 MAX CURRENT: 30.4A
,g% MCP_VI D<0> R/590 0 . 2 MCP_VI DO_REG 24)vi po - ) FDUL040D- SM @@;EE%;@EFEE:% W s 4 CRITICAL | (Q7560 Limt)
o oy MCP_VI D<1> R7591 0 . , o ITT6W MF-TF 402 MCP_VI D1_REG 25|vi p1 AGET 1C7566 | ,|'C7565 |f = 300 kHz
w o MCP_VI D<2> R/592 o0 . 2 o ITT6W W--TF 402 MCP_VI D2_REG 26lvipz CRI TI CAL —— 10UF —=270UF
» D MCP_VI D<3> R/594 0 . , 5% 1716W M-LF 402 MCP_VI D3_REG 27 i o3 CRI TI CAL 5 %(Q, 309
5% 17 T6W NMF-LF 402 23 e g565 %85 L oo PLACE NEAR-LTS60. 2: 1. 5Md
o [rm—=MCPCORESO_EN NCX e lvr on K0208DPA CRI TI CAL
s _=PPMCPCORE_SO_REG MCPCORESO_FDE 30 |21 MCPCORESQ LGATE C7567 1 E 1C7569
MCPCORESQ, VSEN i e 1 g«gﬁk‘lﬁ%ﬁﬁﬁfgg 2 WM 10;2'; - CZ?O?,OI%“::—\ (é).o/001UF
1 8 = "~ 2V
2(50563 NCPCORESO], RTN ol & gz case- ol ? —IEA%
%;E}é’ MCPCORESO| VW 4w
2 £
 MOPOORESO VSEN P RI06 {(vepocreso vsen) va 12,5 MOPCORESO_VO . (MCPCORESO_VO)
1% MCPCORESO| COVP 5 |lcove ocseT] 3 ET R7569
?g}é’ 1 C7570 % 9. 76K
a0 ::g HOL1UF MCPCORESQ FB 6lrp 1 sp[ 13 MCPCORESO_| SP A
R7568 |2 4% MCPCORESO| VDI FE 7lvor e venloy MPCORESO | SN Met”  ['RIS73 c75731
7 ZZEM/\N\/_‘ 1 cow| 10| MCPCORESO_| COWP %"1@/ 475%%,
14%/§¥v (MCPCORESQO_RTN) L C7577 PCG\D \;ss Tl—Rl:iPAD 2462 ngy;[ Rzg(g_)o
Rp7L R7f’4772K1 1C7576 _2837901% 1 C7578 " d 3 (MCPCORESO_| SN) - V1¥/“2 5B B e
6w %1%% - z E{}UF ? %65 _— S/{QO]‘UF = 1 1§‘,é‘/
e abs, 2 385 cerm 55 R7575 75751
%20 1K 47p|; i -
s f—
(MCPCORESO VWY XW561 ZYE;LE\/ 04'20\2/) 2
GND_MCPCORESO_AGND 1 2 (MCPCORESQ | COMP)
Cr75791 16R79%7K6 NEEKGW DTH=0! YY) PLACE_NEAR=U7500 @‘lwm -
crss0 NS s ] =
330PF X5 2 2%‘2&/
12
1
R7577 S Gra81
W 2 (MCPCORESO_CONP)
7 %
ot o VI D<3: 0> | VOLTAGE
(MCPCORESQ_FEB)
- 1100 0. 9750V
R75/8 Tloot 1101 0. 9625V
ﬂ%ﬂl@g’m’%oiy 2 (MCPCORESO_VD EE) 1110 0. 9500V
i R7579 g 1111 | 0.9375V
A2 0000 0. 9250V
MQ}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
o aremia g |
d} Appl e | nc. | 051-8561 |D
S C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
RSN BT
K6 NOTES : XOR AND | NVERTER | S REMOVED, CANNOT SYNC THI S PAGE FROM T27 | TO MA NTAIN TH S DOCUMENT | N CONFI DENCE 75 OF 109
Il NOT TO REPRODUCE OR COPY I T
"V AL mans st VPRSP S OF 76

8 7 6 5 4 3 2 1




8

=PP5V_S0_CPUVTTSO

CPUVITT PONER SUPPLY

8

=PPVI N_SO_CPUVTTSO

PRACE-NEAREG7858: 3/ - fnd™

, CRI Tl CAL

=PPCPUVTT_SO_REG

r vauT = 1.052V

)
7630 C7695 C7696
c76301, |t
39UF- 0. 027CHM—- J— iggf g %OlUF
2
Blﬁ;‘i{ﬂ : 6 %{1 2 cégy
- 5)
D ILCAL
= @Ez%*
o & |Sgeesame L7620
H 2. 2UH 8. 0A
<7601 :
1 2 PP5V SO CPUVTTSO_VSEILT
Wy DhERRSY DTS 8 R R7603" 174 .-
Wl VebmAsSsY T C7601 1 . £ 1 C7604 200§
o5 1UE —L— A 7UF HFlé v 5 PLACE_NEAR=L762p. 2:
0T V5FI LT V5DRV —|— émz% zbgz 2
PR 2 ORI TI CAL 2 X5~ CERM ) 1AL
2027 7660 o5 o gﬁ XW665‘;’8]
TPS5111ZREY. QFNL4 C7603 1 K CSPa85808 oM T
2 D =CPUVTTSO_EN 1 [EN_PSV N ToNL2 CPUVTTSO_TON 0.1 — : .
R
« @ CPUVITS0 PGOCD 8 Jpeocp vest| 14 CPUVTTSO_VBST oo N
! y
(=epcoivT_so_eeq 3 lvour s CPUVITSO DRVH M NCREGCW BHES. Sk 60571 13
CPUVTTSO_VFB 5 VB R CPUVTTSO LL N-NECK-W D bi=6: |
N MR BE RS
CPUVTTSO_TRI P ufRp orvifo  CPUVTTSO DRVL o —— o - CPUVTTSO_VSNS
GND THRM PAD PGND | .
A NO_STUFF
T 7 T R0 7670 1
; 100PF -
16R70§1(})<4 oM %’1?\9 c&?&? >
;og’lsw XW 600 2402 702
- LF SM <Ra>
2402 1532 (o
Btﬁ%:NEﬁﬁit%Sg 151 1MV mi 1R767 1
20. 0K
1%16¥V
Z%QL
FE-ERRE0 oD D
. mm
@&;R@EW DTH=8. g mm
(CPUNVTTSO _VEB) Vout = 0.75V * (1 + Ra / Rb)

CPWTTSO_VOUT

(=PPCPUVTT_S0_REG)

- B2- SM

A

7. 2A MAX QUTPUT
F = 320 KHZ

PLACE_NEAR=L7620.2:1.5 MM

C7661
0,.001UF

N e

oM T
XW601

e NS
Lo

PLACE_NEAR=C7660. 1: 2 MM

SYNC MASTER=( K84 M._B

SYNC DATE=(02/ 04/ 2009

T LE

CPU VTT(1.05V) SUPPLY

d} Appl e I nc.
®

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

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR
IV ALL RI GHTS RESERVED

NOTI CE OF PROPRI ETARY PROPERTY:

E COWPUTER, | NC.

76 OF 109
60 OF 76

PART

2

1




S
GN\ND

2|

2 @m—POVIS5 PGOCD

R vrel® POVOS5_FB
SKI P Rsl 5
G\D THRM PAD
7] 9
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MCPPLL_R LDO =PP1V05_S0_MCP_PLL_UF_R R7Z45
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3.3V S3 FET

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

3.3V SO FET

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

5.0V LT SO FET

MOSFET TPCP8102
CHANNEL P- TYPE

RDS( ON) 13.5 MOHM @. 5V
LOADI NG 1.569 A (EDP)
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FSB (Front-Si de Bus) Constraints

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‘@#’{
FSB_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
FSB_DSTB_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =1:1_DIFFPAIR | =1:1_DI FFPAIR
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
FSB_DATA * =2x_DI ELECTRI C 2 FSB_DATA TOP, BOTTOM| =4x_DI ELECTRI C 2
FSB_DSTB * =3x_DI ELECTRI C 2 FSB_DSTB TOP, BOTTOM| =5x_DI ELECTRI C 2
FSB_ADDR * =STANDARD 2 FSB_ADDR TOP, BOTTOM| =3x_DI ELECTRI C 2
FSB_ADSTB * =2x_DI ELECTRI C 2 FSB_ADSTB TOP, BOTTOM| =4x_DI ELECTRI C 2
FSB_1X * =STANDARD 2 FSB_1X TOP, BOTTOM| =3x_DI ELECTRI C 2

All 4x/2x/1x FSB signals with i npedance requirenents are 50-ohm singl e- ended.

FSB 4X signals / groups shown in signal

table on right.

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

DSTB# conpl enentary pairs should be matched within 1 ps of each other, all
Spacing is 2x dielectric between DATA#, DI NV# signals,

FSB 2X signals / groups shown in signal
Signals within each 2x group should be nmatched wi thin 20 ps.
Spacing is 1x dielectric between ADDR#, REQ# signals,

FSB 1X signals shown in signal

I ntel

NOTE: | ntel

Desi gn CGuide allows closer

SOURCE: MCP89 Interface DG (DG 04625-001_vO0.9),
SOURCE: Santa Rosa Platform DG Rev 1.5 (#22294),

CPU Si gnal

table on right.

table on right.

spacing if signal
Section 2

Constraints

with 3x dielectric spacing

Desi gn Gui de reconmmends FSB signals be routed only on internal

| ayers.

| engt hs can be shortened.

L1

Sections 4.2 & 4.3

DSTB#s matched to +/-
to the DSTB#s.

ADTSB#s shoul d be matched +/- 270 ps.
with 2x dielectric spacing to ADSTB#.

135 ps.

CPU_VCCSENSE

*

25 ML

P

Most CPU signals with i npedance requirenents are 55-ohm singl e- ended.
Sone signals require 27.4-ohm singl e-ended i npedance.

SOURCE: MCP89 Interface DG (DG 04625-001_vO0.9),
SOURCE: Santa Rosa Platform DG Rev 0.9 (#20517),

Constraints

MCP FSB COWP Si gnal

Section 2

L1

Sections 4.4 & 5.8.2.4

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;Z"
CPU_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
CPU_27P4S * =27P4_OHM SE| =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE 7 ML 7ML
NOTE: 7 mi| gap is for VCCSense pair, which Intel says to route with 7 m| spacing w thout specifying a target
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff o
CPU_AGTL * =STANDARD 2 CPU_AGTL TOP, BOTTOM| =2x_DI ELECTRI C 2
CPU_8M L * 8 ML 2
CPU_COWP * 25 ML 2
CPU_GTLREF * 25 ML ? | SR DG recommends at least 25 mils, >50 nmils preferred
CPU_I TP * =2: 1_SPACI NG 2

FSB Cl ock Constraints

PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MCP_50S * =50_OHM SE|  =50_OHM SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT
MCP_FSB_COWP * 8 ML 2
SOURCE: MCP89 | nterface DG (DG 04625-001_v0.9), Section 2.1.4

PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE
ON LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH [ DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

CLK_FSB_100D

*

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
CLK_FSB * =3x_DI ELECTRI C 2 CLK_FSB TOP, BOTTOM| =4x_DI ELECTRI C X
SOURCE: MCP79 Interface DG (DG 03328-001_v01l), Section 2.2.5

i npedance.

FSB 2X

G oups

FSB 4X Si gnal

Si gnal s

FSB 1X Signal s

CPU / FSB Net

Properties

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O —ESBDATA GROUPO | ESR 50S ESB_DATA FSB D L<15..0>
O —ESBDATA GROPO | ESR 50S ESB_DATA FSB DI NV_L<0>
[O—ESB_DSTRQ | ESB DSTR 50S | ESB DSTB FSB DSTB L_P<0>
CO—ESBDSIBO | FSB DSTR 50S | ESB DSTR FSB_DSTB_L_N<O>
O ESBDATAGROP1L | FSR 50S ESB_DATA FSB D L<31..16>
[CO—ESB_DATA_GRAP] | ESB 50S ESB_DATA FSB DI NV_L<1>
O —ESBDSTRI | ESB DSTR 50S | ESB DSTR FSB DSTB L_P<1>
[ —ESBDSTRI | ESB DSTR 50S | ESB DSTR FSB DSTB_L_N<1>
OO ESBDATA GROP? | ESR 50S ESB_DATA FSB D L<47..32>
O —ESBDATA GROP? | ESR 50S ESB_DATA FSB DI NV_L<2>
o EsBDstB2 | ESB DSTB 50S | ESB DSTR FSB DSTB L_P<2>
O —ESB_DSTR2 | ESB DSTR 50S | ESB DSTR FSB DSTB_L_N<2>
O ESB DATA GROPZ | FSR 50S ESB_DATA ESB D L<63..48>
O —ESBDATA GROP3 | FSR 508 ESB_DATA FSB DI NV_L<3>
CO—ESBDSIB3 | FSB DSTR 50S | SR DSTR FSB_DSTB_L_P<3>
[O—ESB_DsTR3 | ESB DSTR 50S | ESB DSTR FSB DSTB_L_N<3>
CO—ESBADDR GROUPO | ESR 50S ESB_ADDR FSB A L<16..3>
O —ESBADDR GROPO | ESR 50S ESB_ADDR ESB REQ L<4..0>
CO—ESB_ADSTRO ESB_50S ESB_ADSTRB FSB_ADSTB_L<0>

3 2 | ESB 50S ESB_ADDR FSB A L<35..17>
O —ESB_ADSTRI ESB_50S ESB_ADSTR FSB_ADSTB_L<1>
O—EsB X ESB 50S ESB_1X FSB_ADS L
CO—ESB BREQ) | ESB 50S ESB_1X ESB_BREQO_L
O—EsB X ESB_50S ESB_1X FSB_BNR L
O—EsB X ESB_50S ESB_1X FSB_BPRI _L
[O—EsB1X ESB_50S ESB_1X ESB_DBSY_L
O—EsB X ESB_50S ESB_1X FSB_DEFER L
O—EsB X ESB_50S ESB_1X FSB_DRDY_L
O—EsB X ESB_50S ESB_1X FSB_H T_L
O—EsB X ESB_50S ESB_1X FSB_HI TM L

1% ESB_50S ESB_1X FSB_LOCK L
O —ESB_CPURST | ESB 50S ESB_1X ESB _CPURST L
CO—EsB1X ESB_50S ESB_1X FSB RS L<2..0>
[O—EsB1X ESB_50S ESB_1X ESB_TRDY_L
CO—CRUASYNC CPU 50S CPU_AGITL CPU_A20M L

) BSEI CPU 50S CPU_AGITL CPU BSEL<2..0>
O CRUEERR | CPU 50S CPU 8M L CPU FERR L
O—CBLLASYNG CcPU 508 CPU_AGTI CPU | GNNE_L
O—CRUINTL CPU 50S CPU_AGITL CPU INIT L
[O—CRUASYNC R CPU 50S CPU_AGITL CPU_| NTR
[CO—CBULASYNG R CPU 50S CPU_AGITL CPU_NM
O CPUL PROCHOT | CPU 50S CPU_AGITL CPU_PROCHOT L
[CO—CRUPVYRGD CPU 50S CPU_AGTL CPU_PWRGD
O—CBLLASYNG CPU 50S CPU_AGITL CPU SM L

CPU_ASYNC CPU 50S CPU_AGITL CPU STPCLK L

[CO—PMIHRMIRIP | CPU 50S CPU 8M | PM THRMIRI P_L
O —ESB.CPUSIP | CPU 50S CPU_AGITL ESB _CPUSLP_ L
CO—CRU ERQM SR CPU 50S CPU_AGITL CPU DPSLP_L
CO—CRULDPRSTP | CPU 50S CPU_AGITL CPU DPRSTP_L
CO—CBLLASYNG CPU 50S CPU_AGITL ESB_DPWR L
O—ESBAK CPU CIK_FSB 100D | O K_FSB FSB_CLK_CPU P
CO—ESB.QK CPU CIK_FSB 100D | O K_FSB ESB_CLK_CPU N
OO—EsBakiTe CIK_FSB 100D | O K_FSB FSB_CLK | TP_P
OO—ESBaKITe CIK_FSB 100D | O K_FSB ESB_CLK | TP_N
O—ESBaK Mp ClLK FSB 100D | QK FSB ESB_CLK_MCP_P
O—ESBaK Mp CIK_FSB 100D | O K_FSB ESB_CLK_MCP_N
O—CRULERR | CPU 50S CPU | ERR L
O —BM.DERSLPVR CcPU 508 CPU_AGTI PM _DPRSLPVR
o—(See abhove) CcPU 508 CPU_AGTI | M\WP_DPRSL PVR
O M _CPu cOvP MCP_50S Mep Esg cave | MCP_BCLK_VM._COMP_ VDD
O ME_CPu cOve MCP_50S Mep EsB cave | MCP_BCLK_ VM. COMP_GND
O ME_CPu cOw MCP_50S Mep_EsB cave | MCP_CPU _COVP_VCC
CO—ME_cPu cove MCP_50S Mee_Esg_cawe | MCP_ CPU_COVP_GND
CO—CRU GILREE CPU 50S CPU_GTI REE CPU_GTLREF
DU e CPU 50S CPU_COVP CPU_COVP<3>
Do—ceucawe CPU 27PAS CPU_COVP CPU_COMP<2>
DU e CPU 50S CPU_COVP CPU_COWP<1>
DU e CPU 27PAS CPU_COVP CPU_COVP<0>
CO—XDE_1Dl CPU 50S CcPU | TP XDP_TDI
[O—XDE_ 100 CPU 50S cPy | TP XDP_TDO
O—XE_ M CPU 50S cPy | TP XDP_TMS
[O—XDE_TCK CPU 50S cPy | TP XDP_TCK

>_TRST_| CPU 50S cPy | TP XDP_TRST_ L
O—XDE_EPM.L CcPU 508 cPy I TP XDP_BPM L<4..0>
O—XDE_BPMLE CcPU 508 cPy I TP XDP_BPM L<5>
DO (ESB_CPURST 1) |cpuys0s CPU LTP XDP_CPURST_L
i CPU_50S CPU 8M 1 CPU_VI D<6. . 0>
[— CPU 50S CPU 8M | | MWP6_VI D<6. . 0>
[CO—CPU VCCSENSE CPY 27PAS cpy veesense | CPU_VCCSENSE P
CO—CRLULVCCSENSE CPY 27PAS cpy veesense | CPU_VCCSENSE N
= (CPU_VCCSENSE) CPY 27PAS cpy veesense | | WP6_VSEN P
[ (CPU_VCCSENSE) CPY 27PAS cpy veesense | | WP6_VSEN N
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ALLOW ROUTE e NET_TYPE
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 ELECTRI CAL RAI NT SET PHYSI CAL SPACI NG
MVEM 40S * =40_OHM SE|  =40_OHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD > evaax e 700 e MEM A CLK P<5. . 0> o
MEM 70D * =70_OHM DI FF | =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF fa— N MEM 70D NEM CLK MEM A CLK N<5..0> 15 2
I O MEMA CKE MEM 40S MEM CTRI MEM A CKE<3. . 0> 15 21
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT VEM A CNTL VEM 40S VEM CTRL 'VEM A $ L<3 3 O> 15 26
VEM_CLK2MVEM * =4: 1_SPACI NG 2 | NV DG says 3x inner, 4x outer O MEM A NI MEM 40S MEM CTRL MEM A_QDT<3. . 0> 15 20
MEM_CTRL2CTRL i =2: 1_SPACI NG 2 NV DG says 2x inner, 4x outer O MEMA D MEM 40S MEM CAVD MEM A A<15.. 0> 15 26
= . O MEMA D MEM 40S MEM CMVD NMVEM A BA<2..0> 15 26
MEM_CTRL2MEM * =2.5:1_SPACI NG ? NV DG says 2x inner, 4x outer = MEM A OMD MEM A0S MEM VD NVEM A RAS L 1o
VEM_CMVD2CMVD * =1.5:1_SPACI NG 2 | NV DG says 2x inner, 4x outer O—MEMA D MEM 40S NEM OMD MEM A _CAS L 1 2
— . O MEMA D MEM 40S MEM CAVD MNEM A VE L 15 26
MEM_CVD2VEM * =3: 1_SPACI NG ? NV DG says 2x inner, 4x outer =
— . [CO—MEM.A_DQ BYTEQ MEM 40S MEM DATA MEM A DQ<7. . 0> 15 28
MEM_DATA2DATA * =1.5: 1_SPACI NG ? NV DG says 2x inner, 4x outer MEM A DO BYTE] MEM A0S VEM DATA MVEM A _DO<15. . 8> 1o
MEM_DATA2NEM * =3: 1_SPACI NG 2 | NV DG says 2x inner, 4x outer O MEMA_DQ BYTE? MEM 40S MEM DATA MEM A_DQ<23. . 16> 15 2
= . O MEMA_DQ BYTE3 MEM 40S MEM DATA NMEM A DQ<31. . 24> 15 28
MEM_DQS2MVEM * =3: 1_SPACI NG ? NV DG says 4x inner, 5x outer MM A DG BYTES NEM 405 - MEM A DO<39.. 32> o
VEM_20THER * 25 ML 2 fa— MEM A_DQ BYTES MVEM 40S MEM DATA MEM A_DQ<47. . 40> B, 25
O MEM A _DQ BYTEG MEM 40S MEM DATA NMEM A DQ<55. . 48> 15 28
Menory Bus Spaci ng Group Assi gnnents [O—EMA D0 BYTEZ MEM 405 hey oata LVEM A DO<63. . 56>
= === O MEM A DQ BYTEQ MEM 40S MEM DATA NVEM A_DiVkO> 184ze
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 AN bl o e pa VEM A DMVEL> N _—
MEM CLK MEM CLK * VEM CLK2VEM MVEM_CVD MEM CLK * VEM CND2VEM O MEM A_DQ BYTE2 MEM 40S MEM_DATA MVEM A DMVK2> 1520
= == O MEM.A_DQ BYTES MEM 40S MEM DATA NVEM A _DIVK3> 15 28
MEM_CLK MEM_CTRL * VEM_CLK2NMEM MEM_CMVD MEM_CTRL * VEM_CMD2NMEM NEM A DO By TEA NN 405 MM DATA VEM A DVE4> e
MEM_CLK MEM_CVD * MEM_CLK2MVEM MEM_CVD MEM_CVD * MEM_CMD2CVD [ MEM A_DQ BYTES MEM 40S MEM DATA MEM A_DMK5> 15 28
= == CO—MEM A _DQ BYTF6 MEM 40S MEM DATA MEM A_DIVK6> 15 28
MEM_CLK MEM_DATA * MVEM_CLK2MEM MEM_CMVD MEM_DATA * VEM_CMD2NMEM Ty — MM 405, MM DATA VEM A DVE7> o
MEM_CLK MEM DG5S * MEM_CLK2MVEM MVEM_CVD MVEM DQS * MEM_CVD2MVEM [>_MEMA DGR MEM 700 MEM DCS, MEM A DOS_P<0> 52
N D_MEM;A;DSH’ MEM 70D MEM DOS MEM A_DQS_N<O> 15 28
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET O MEMA DS MEM 70D VEM DS MEM A DQS P<1> 15 28
= = O MEM.A_DOSI MEM 70D MVEM DCS MEM A _DOS _N<1> 15 28
MEM _CTRL MEM_CLK * MEM_CTRL2MEM MEM_DATA MEM_CLK * MEM _DATA2MEM MM A DOEp VRS N DOR VEM A DOS P<2> .
MEM_CTRL MEM_CTRL * MEM _CTRL2CTRL MVEM _DATA MEM_CTRL * MVEM _DATAZMVEM o MEM A_DGS? MEM 70D MEM DQS MEM A DQS N<2> 15 20
S S MEM 70D MEM DS MEM A_DQS_P<3> 15 28
MEM _CTRL MEM_CVD * MEM_CTRL2MEM MEM_DATA MEM_CVD * MEM_DATA2NEM s NN 70D MM DO VEM A DOS N<3> o
MEM _CTRL MEM _DATA * MEM _CTRL2ZMEM | MEM _DATA MEM _DATA * MEM _DATA2DATA O MEMA DGs4 MEM 70D MEM DQS MEM A _DQS_P<4> 15 28
= = O MEM A _DOsa MEM 70D MVEM DCS MEM A _DOS_N<4> 15 28
MEM_CTRL MEM_DQS * MEM_CTRL2MEM MEM_DATA MEM DQS * MEM _DATA2MEM = NN 70D MM DO VEM A DOS_P<5> o
O MEMA DGES L L
I _ O MEM A DGsS MEM 70D MVEM DCS MEM A_DQS_N<5> 15 28
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET D—w IVEM 70D MEM DQS NVEM A _DQOS P<6> 15 28
== P O MEM A_DGs6 MEM 70D MEM DCS MEM A _DOS_N<6> 15 28
MEM DGS MEM CLK . VEM DQS2MVEM MEM CLK . . MEM 20THER O MEMA DQS7 MEM 70D MEM DQS MEM A _DQS_P<7> —
MVEM_DQS MEM_CTRL * VEM_DQS2MVEM MEM_CTRL * * VEM 20THER Co—MEM A DXEZ MEM 70D MEM DOS MEM A _DOS N<7> oy
MEM DG5S MVEM_CVD * VEM DQS2VEM MVEM_CVD * * MEM 20THER CO—MEMEBE QK MEM 70D NEM. QLK MEM B CLK P<5..0> "
== === O MEMEB AK MEM 70D MEM O K. MEM B_CLK N<5. . 0> 15 BF
MEM DQS MEM_DATA * MVEM_DQS2MEM MEM_DATA * * VEM_20THER Tl =
== e O MEMEB CKE MEM 40S MEM CTRI VEM B_CKE<3. . 0> 15 21 27 _—
MEM_DQS MEM_DQS * VEM_DQS2NMEM MEM_DQS * * MVEM_20THER ===
- MEM B_CNTI MEM 40S MEM CTRI MEM B_CS L<3..0> 15 27
DDR3: Need to support MEM*-style wildcards! S aveomn MEM 40S MEM CTR MEM B ODT<3..0> oo
DQ signals should be matched within 5 ps of associated DQS pair. EM B NEM. 405, M MEM B A<15. . 0> .
DQS intra-pair matching should be within 1 ps, inter-pair matching shoulw be within 360 ps = M:M*R*( 2 M 20 M:MJ 2 VEM B BA<2 0> e
No DQS to clock natching requirenent. = Y M 40a v MEM B RAS L e
CLK intra-pair matching should be within 1 ps, inter-pair matching should be within 2 ps. = Y M 40a v MVEM B CAS L e
CMD/ CTRL signals should be matched within 150 ps. = M:M*R*( 2 M 20 M:MJ 2 VEM B VE L e
Al menory signals maxi mumlength is 1.030 ps. = = = = VEM B 2 o
. BYTEQ NMEM 40S NEM DATA m( . >
SOURCE: MCP89 | nterface DG (DG 04625-001_v0.9), Section 2.2.3 = Py M 40a NEM DATA MEM B DO<15. . 8> ne
SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112), Section 6.2 = Py NEr 408 NEM DATA MVEM B DO=23_ 165 e
I\/CP NEM CO\/]D Sl gnal Const r al nt S [— BYTE3 NEM 40S MEM_DATA VEM B_DQ<31. . 24> 15 28
— [ BYTE4 MEM 40S MEM DATA MEM B _DQ<39. . 32> 15 28
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP D BYTES MEM 40S MEM DATA MEM B DQ<47. . 40> 15 28
= [ BYTE6 MEM 40S MEM DATA NMVEM B_DQ<55. . 48> 15 28
MCP_MEM_COVP * =40_OHM SE =40_OHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD = Py MM A0S N DATA VEM B DO<63. . 56> .
— [ BYTEQ MEM 40S MEM DATA MEM B_DMVkO> 15 28
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT BYTE1L VEM 40S, VEM DATA 'VEM B M1> s 28
MCP_VEM_COMP * =2x_DI ELECTRI C 2 s BYTE2 MEM 40S MEM DATA MEM B _DM<2> 15 20
. BYTE3 MEM 40S MEM DATA MVEM B_DIVK3>
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.2.2 = py— M 408 A A VEM B DVEAS o
D BYTES MEM 40S MEM_DATA VEM B_DIVK5> g
= BYTE6 MEM 40S MEM DATA MVEM B_DIVK6> 15 28
[ BYTEZ MEM 40S MEM DATA VEM B _DMK7> e 2o
O MEM B DQS0 MEM 70D MEM DQS. MEM B_DQS_P<0> 15 28
O MEM B DGO MEM 70D MEM DS MEM B_DQS_N<O> 15 28
o MEM B_DGSI MEM 70D MEM DCS MEM B _DQS P<1> 15 28
O MEM B_DGSI MEM 70D MEM DCS MEM B _DQS N<1> 15 28
O MEM B_DGS2 MEM 70D MVEM DCS MEM B _DQS P<2> 15 28
O MEM B DGs2 MEM 70D MVEM DCS MEM B _DQS N<2> 15 28
O MEM B _DGs3 MEM 70D MEM DCS MEM B_DQS P<3> 15 28
O MEMB DOs3 MEM 70D VEM DS VEM B_DQS_N<3> 15 28
O MEMB Ds4 MEM 70D MEM DQS. MEM B_DQS P<4> 15 28
O MEM B DGs4 MEM 70D MEM DCS MEM B_DOS_N<4> 15 28
O MEM B _DGss MEM 70D MVEM DCS MEM B_DQS P<5> 15 28
O MEM B _DGss MEM 70D MEM DS MEM B_DQS_N<5> 15 28
O MEM B _DGs6 MEM 70D MVEM DCS MEM B_DQS P<6> 15 28 =
LB MEM 70D NEM_DOS VEM B_DOS N<6> . SYI\CII ll\ﬁSTEWT27 M._B SYNC DATE=02/16/ 2010
DM B Do MEM 70D MEM D08 MEM B_DOB Pel> e Menory Constraints
O MEM B_DGS? MEM 70D MVEM DCS MEM B_DOS N<7> 15 28 SN ez
O ME_MEM COVP McP MEM cave | Mop VEM cave | MCP_IVEM COVP_ VDD 15 le | nc 051- 8561
MCP_IVEM COVP. MeP_VEM cave | vee vEm cave | MCPVEM COVP_GND 15 App . psEeN
| m— =ML =ML =ML ®
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NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF_APPLE COWPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 101 OF 109
11 NOT TO REPRODUCE OR OOPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 70 O: 76

8 7 6 5 4 3 2 1




8 7 6 5 4 3 2 1

PCl - Expr ess MCP89 Net Properties
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G&:" NEI_I YPE
b ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
PCl E_90D * =90_OHMDIFF |  =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF » p— ot oo o PEG R2D P<15. . 0>
CLK_PCI E_100D * =100_CHM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF [— PCl E_90D PClE PEG R2D N<15.. 0>
O—BEGRD PCIE_90D PO E PEG R2D C P<15.. 0>
= PCI E_90D PClE PEG R2D C N<15.. 0>
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI G—{T _ SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI G—{T _ PEG 2R PCLE 90D PCLE PEG D2R P<15.. 0>
PCl E i =3X_DI ELECTRI C ? PCl E TOP, BOTTOM| =4X_DI ELECTRI C ? [ PCl E_90D PCLE PEG D2R N<15. . 0>
N P = PCl E_90D PClE PEG D2R C P<15.. 0>
GKPAE 20 ML ? = PQLE 0D POLE PEG D2R C N<15.. 0> D
MCP_PEX_COWP * 8 ML ?
i [ PCl E_90D PClE PCl E AP_R2D P N
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.3 [ PCIE_90D POLE PClE_AP_R2D N N
O—BCLE AP RD PCl E_90D PClE PCILE AP R2D C P s 16
[ PCl E 90D PClE PCIE AP R2D C N s 16
NEED PCl Genl/ Gen2 t ' = et T PG £ AP DoR N o
e n n not es’ 3 eocaon Ten: PG E AP DOR N
i PCl E 90D PClE PCl E ENET_R2D P
[ PCl E_90D PClE PCl E ENET_R2D N
PCl E_ENET_R2D PCl E_90D PClE PClE_ENET_R2D C P 9 16
_ ) = e oo W | POl E_ENET_R2D C N -
Anal og Video Signal Constraints T PaEon  |ear PO E ENET 2R P
= D PCl E_ ENET_D2R N 1
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‘(yAM»:’» : ; :z::gz 2 :z PC‘ E ENEr mR C P 9 -
CRT_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD [ PCl E_90D PClE PCl E ENET_D2R C N
[ PCIE_90D PCLE PCIE FWR2D P
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET [— PCIE 90D PO E PClE FWR2D N
N B L P N orr O—BCQE EWRD PCl E_90D PClE PCE FWR2D C P s 16
il om el el ORT_2CRT = PQLE 0D POLE PCI E_FW R2D G N oo
CRT_2CRT * 15 ML ? [O—BCEEWRR PCl E_90D PClE PCl E FW D2R P s 16
PCILE_90D PO E PClE_ FW D2R N o 16
CRT_2CLK * 50 ML ? | m— =
= D PCIE 90D PCLE PCIE FWD2R C P
CRT_2SW TCHER * 250 ML 2 f— PCLE_90D PCLE PCIE 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 _ P [ K PCE 1000 K PG E PEG CLK100M N s 16
MeP_DAC. =2x_DIELECTRI C . O ME_PE1_REFQK K PCE 1000 K PCE PCl E_ CLK100M AP_P s 16 C
CRT signal single-ended i npedence varies by |ocation: = QK PAE 1000 QK PO E PCl E_ CLK100M AP_N o 16
- 37.5-ohmfrom MCP to first term nation resistor. O ME_PE2_REFQK QK PAE 1000 QK PO E PCl E_CLK100M ENET_P 916
- 50-ohmfromfirst to second term nation resistor. = CIK PCIE 1000 OK PAFE PCl E_CLK100M ENET_N 016
- 75-ohm from output of three-pole filter to connector (if possible). O ME_PE3_REFQK QK PAE 1000 QK PO E PCl E CLK100M FW P o 16
R/ &' B signals should be matched as cl ose as possible and < 10 i nches. i QK PAE 1000 QK PO E PCl E_CLK100M FW N s 16
SOURCE: MCP89 Interface DG (DG 04625-001_vO0.9), Section 2.4.1. O MCE_PEX_CLK_COVP Mep_pPEX_cave | MCP_PEXO_TERMP 16
1 i i 1 i CRT_RED CRT_50S CRT CRT_ IGR C PR
Digital Video Signal Constraints =iy cLsos g RIIGRCH
PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP O CRLEBLLE CRT_50S CRT CRT |G B COW_PB
=== CRT_SYNC CRT_50S CRT_SYNC CRT_| G HSYNC
DP_90D =90_OHMDIFF |  =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_CHW DI FF » D: e B B B CRT | G VSYNG
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,_ Mcp_pac cave | MCP_TV._DAC RSET
NCP_DV_COVP « v 20 ML 20 ML =STANDARD =STANDARD =STANDARD O MB_DACVREE wee_pac cove | MUPTV_DAC VRER =
OO IMS IGIXC DP_90D nsplaypert | TMDS |G TXC P
e = OIS LG IXC DP_90D pisplAyport | TMDS_ | G TXC N
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT : TM)S7I GﬁTXD |')P7°0|') DI SPL AYPORT T'\/DS I G TXD P<5 j O>
DI SPLAYPORT * =3x_DI ELECTRI C ? DI SPLAYPORT TOP, BOTTOM| =4x_DI ELECTRI C ? O IMS IG TIXD DP_90D pispLAayPorT | TMDS | G TXD N<5. . 0>
LVDS * =3x_DI ELECTRI C 2 LVDS TOP, BOTTOM| =4x_DI ELECTRI C 2 O—E BT M DP_90D pispLavporr | DP 1 G M._P<3. . 0> .
porT | DP_| N<3..0>
LVDS intra-pair matching should be 5 nils. Pairs should be matched within 100 nils. o BaIM DE_900 DLSPLAY op 1 g XLUX CE! PO °
) . . h DP_EXT_AUX_CH DP_90D DI SPLAYPORT. 9 65
NOTE: NV DG reconmends 90 ohmdifferential for LVDS, but cable/display assune 100 ohm = b ExXT ALK ot B 90D o Sl AY, DP | G AUX CH N
Di spl ayPort/ TNMDS intra-pair matching should be 5 ps. Inter-pair matching should be within 100 ps. = == = = oo
Di spl ayPort AUX CH intra-pair matching should be 5 ps. No relationship to other signals. O ME_TMISO_RSET MCP_DV_COVP MCP_TNMDSO_RSET 17 24
Max trace length: LVDS 10 i nches, DP 8.5 inches. O ME_TMDSO VPROBE MCP_TMDSO_VPROBE 17 24
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.4.2 [>_L\Ds 1A QK L\bs_ 1000 Lvos LVDS |G A CLK P oo B
( ) i LS 1GA QK LVDS 100D LVDS LVDS |G A CLK N o 64
SATA I nt erf ace nSt rai nt S N CO—L\VDS 1 G A DATA LVDS 100D LVDS LVDS | G A DATA P<2..0> 7064
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP O—LVDS LG A DATA LVDS 100D LVDS LVDS | G A DATA N<2..0> 70 6a
= LVDS | G A _DATA3 LVDS 100D LVDS LVDS | G A DATA P<3>
SATA_90D =90_OHMDIFF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF :E VDS G A DATAZ \vDe_1000 oe LVDS 1 G A DATA N<3>
LS IGREAK 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 1G B CLK N
TA * —3x DI ELECTRI P TA ToP. B —ax DI ELECTR P O—LVDS LG B DATA LVDS 100D LVDS LVDS | G B _DATA P<2..0>
SA =8| CTRI © M SA OP, BOTTOM] =ax_ CTRC i O L\DS 1 G B DATA LVDS 100D LVDS LVDS | G B DATA N<2..0>
SATA_TERMP * 8 ML ? CO—LVDS 1 G B DATA3 LVDS 100D LVDS LVDS | G B_DATA_ P<3>
SATA intra-pair matching should be 1 ps. O L\VDS 1 G B DATA3 LVDS 100D LVDS LVDS | G B_DATA N<3>
Max trace length: 12 inches for SATA Genl/ Gen2, TBD for SATA Gen3. >_| L MCP_DV_COVP. MCP_| FPAB _RSET b7 24
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.6 O MCE_LEPAB VPROBE MCP_| FPAB_VPROBE L7 24 —
[CO—SATA_HDD R2D SATA_90D SATA SATA HDD R2D C P 18 33
[— SATA_90D SATA SATA HDD R2D C N 18 33
= SATA_90D SATA SATA HDD R2D P 73
[ SATA_90D SATA SATA HDD R2D N 73
[CO—SATA_HDD 2R SATA_90D SATA SATA _HDD D2R P 16 33
[ SATA_90D SATA SATA HDD D2R N 16 33
[ SATA_90D SATA SATA_HDD D2R C P 733
[— SATA_90D SATA SATA HDD D2R C N 73
[CO—SATA 0D R2D SATA_90D SATA SATA ODD R2D C P 18 33
D SATA_90D SATA SATA ODD R2D C N 18 33
= SATA_90D SATA SATA _ODD R2D P 73 A
[ SATA_90D SATA SATA_ODD R2D N 7 a3 —
[CO—SATA_ 0D 2R SATA_90D SATA SATA _ODD D2R P 18 33 SY'\C,, ’,\ﬁSTERbT27 ME SNC DATEZ02/ 1672010
fa— SATA_90D SATA SATA _ODD D2R N 18 33 i
[ SATA_90D SATA SATA ODD D2R C P 73 IVCP ConSt ral nt S 1
[ ATA_ODD D2R C N , g s em ez
SATA_20D SATA S C as Appl e Inc 051- 8561
[ \MCP_SATA_TERWP saTA_TERVP | MCP_SATA TERMP " p . ey
o C. 0.0
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LPC Bus Constraints

MCP89 Net Properties

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
LPC _55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
CLK_LPC 55S * =55_OHM SE|  =55_OHM SE =55_0HM SE =55_0HM SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG AEI GHT

LPC

=1. 5x_DI ELECTRI C 2

CLK_LPC

=2x_DI ELECTRI C 2

SOURCE: MCP89 Interfac

e DG (DG 04625-001_vO.

9), Section 2.

7

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

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

usB

=2x_DI ELECTRI C 2

usB

TOP, BOTTOM| =4x_DI ELECTRI C

SOURCE: MCP89

SMBus I nterf

Interfac

e DG (DG 04625-001_vO.
ace Constraints

9), Section 2.

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

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG AEI GHT

SvB

=2x_DI ELECTRI C 2

SOURCE: MCP89 |

HD Audi o

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

Interface Constraints

9

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

LI NE- TO- LI NE SPACI NG AEI GHT

HDA

=2x_DI ELECTRI C 2

MCP_HDA_COMP

8 ML 2

SOURCE: MCP89 I nterface DG (DG 04625-001_vO.

Constraints

SI O Si gnal

9), Section 2.

10

SOURCE: MCP89 I nterface DG (DG 04625-001_vO.

SPI Interfac

9), Section 2.

e Constraints

11

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

CLK_SLOW * =1. 5x_DI ELECTRI C 2

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
SPI _55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

SPI

=1. 5x_DI ELECTRI C

S

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

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

OO—LPC AD LPC_55S LPC. LPC AD<3. . 0>

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

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

O ME_LPC AKo K IPC 558 | QK IPC LPC CLK33M SMC R

= K IPC 558 | QK IPC LPC ClLK33M SMC

[— K IPC 558 | QK IPC LPC CLK33M LPCPLUS

O USB EXTA USB_ 90D USB USB_EXTA P

[ USB_90D USB USB_EXTA N

[— USB_90D USB. USB_EXTA MUXED P

[ USB_90D USB USB_EXTA _MUXED N

CO—USB M NI USB_90D USB UsB M NI _P

D USB_90D USB USB_M NI _N

[CO—USB EXID USB_90D USB USB_EXTD P

[ USB 90D USB USB_EXTD N

O USB_CAVERA USB_90D USB USB_CAMERA P

[ USB_90D USB USB_CANMERA N

O USB BT USB_90D USB USB BT P

= USB_90D USB USB_BT_N

[CO—USB TPAD USB_90D USB USB_TPAD P

D USB 90D USB USB_TPAD N

OB IR USB 90D USB USB IR P

[ USB_90D USB USB IR N

O USB EXTB USB_90D USB USB_EXTB_P

= USB_90D USB USB_EXTB_N

CO—UsB 157 USB_90D USB USB_T57_P

= USB_90D USB USB_T57_N

CO—USB EXTC USB_90D USB USB _EXTC P

[ USB 90D USB USB_EXTC N

[O—USB_SDCARD USB_90D USB USB_SDCARD P

[ USB_90D USB USB_SDCARD N

o UsB w USB_90D USB UsB WM P

= USB_90D USB USB_VWM N

O MP_USB RBIAS MCP_USB_RBI AY MCP_USB_RBI AS_G\D
> MCP_Q_¢ | SMB_55S SMB SMBUS MCP_0_CLK
> MCP_0Q_| | SMB_55S SMB SMBUS _MCP_0_DATA
_SMC, | . | SMB_55S SVB SMBUS MCP_1_CLK
_SMC, | . | SMB_55S SVB SMBUS MCP_1 DATA

OO HA BT AK HDA_55S HDA HDA BIT_CLK

HDA_55S HDA HDA BIT_CLK R

[O—HDA_SYNC HDA_55S HDA HDA_SYNC

[ HDA 55S HDA HDA SYNC R

O HDARST | HDA 55S HDA HDA RST R L

[ HDA 55S HDA HDA RST L

CO—HbA SDIND HDA 55S HDA HDA SDI NO

[ HDA 55S HDA HDA SDI N_CODEC

[O—HDA sDAT HDA 55S HDA HDA_SDOUT

= HDA_55S HDA HDA _SDOUT_R

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

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

= K SION55S | K Slow PM CLK32K SUSCLK

O—SBLaK SPI _55S SPI SPI _CLK R

[ SPl_55S SPI SPI _CLK

CO—SBL_Mx! SPl_55S SP| SPI_MOSI_R

= SPl_55S SPI SPI _MOSI

OO—SBLMs0o SPl_55S SPI SPlL _M SO

O—SBL_cs0 SPl_55S SP| SPI_CSO_R L

[ SPl_55S SPI SPI _CSO_L

[ SPl_55S SPI SPI_MB_CLK

D SPl_55S SPI SPI _M.B_MOSI

= SPl_55S SPI SPI_M.B_M SO

[ SPl_55S SPI SPIL_MB CS L

[ SPl_55S SPI SPI _ALT _CLK

D SPI _55S SPI SPI _ALT_MOSI

= SPl_55S SPI SPI _ALT_M SO

[ SPl_55S SPL SPI _ALT_CS_L

19 35 37

19 35 37

19 25

19 25

25 35

25 37

18 34

18 34

34 75

34 75

918

918

918

918

18 64

18 64

18 30

18 30

18 43

18 43

918

918

18 34

18 34

918

918

918

918

918

918

918

918

19

19 25

25 35

19 37

7 37

19 37

7 37

7 19 37

19 37

7 37

37 a7

37 a7

37 a7

37 a7

SYNC MASTER=T27 M.B

SYNC DATE=02/16/ 2010

TTILE
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8

7

6

MCP RGM | (Ethernet) Constraints

PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
MM _cawe ~sTANDARD 75 ML 75 ML -sTANOARD ~sTANDARD ~sTANDARD
ENET_M1_55S =s5_amse -s5_cHase -s5_oase -s5_oase —sTanoaRD ~sTANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG AEI GHT

MCP_BUFO_CLK

=3: 1_SPACI NG

ENET_M 1

12 ML

88E1116R (Et

SOURCE: MCP73 Interface DG (DG 02974-001_vO1),

her net

Sections 2.7.2 & 2.7.4

PHY) Constraints

ELECTRI CAL_CONSTRAI NT_SET

NET_TVPE

PHYSI CAL

SPACI NG

MCP_M 1 _COVP_VDD

PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE
ON LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

ENET_MDI_100D.

=100_0HMLDI FF

=100_0HMLDI FF

=100_0HMLDI FF

=100_CHVLDI FF

DI FFPAI R NECK GAP

=100_CHVLDI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG AEI GHT

ENET_WDI

25 ML

SOURCE: MCP73 Interface DG (DG 02974-001_vO1),

Section 2.7.4

OO MEMI_caw MP_M | _CONP

o—MEML_cOw MCP_M | _COVP MCP_M | _COVP_GND

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

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

O—ENEL M ENET_M 1 _55S | ENET_M 1 ENET_NMDC

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

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

= ENET M1 55S | ENET M| ENET_RXCTL_R

[ ENET M1 55S | ENET M| ENET_CLK125M TXCLK_R
OO—ENELIXAK ENET M1 55S | ENET M| ENET_CLK125M TXCLK
CO—ENEL_TXD0 ENET M1 55S | ENET M| ENET_TXD<0>

[O—EEL XD ENET M1 55S | ENET M| ENET_TXD<3. . 1>
O—EEL DD ENET M1 55S | ENET M| ENET_TX CTRL

i ENET M1 55S | ENET M| ENET_RESET L

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

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

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

18

9 31

31

18 31

9 31

31

18 31

18 31

18 31

18 31

31

9 31

9 31

9 31

9 31

31 32

31 32

32

32

SYNC NVASTER=MASTER

SYNC DATE=VASTEH
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6

4

w

SMC SMBus Net

Properties

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

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

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

| SMB_55S SMB SMBUS_SMC_MGMT_SDA 3

SMBus Charg

er Net

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O CHER Csl 1TOl DI EEPAIR CHGR CSI _P ss
[— 1TOl DI EEPAIR CHGR CSlI _N ss
[ 1TOl DI EEPAIR CHGR CSI _R P ss
[ 1TOl DI EEPAIR CHGR CSI _R N 55
[CO—CHGR CSO 1TOl DI EEPAIR CHGR CSO P 55
= 1TOl DI EEPAIR CHGR CSO N ss
[ 1TOl DI EEPAIR CHGR CSO R P 40 55
D 1TOl DI EEPAIR CHGR CSO R N 40 55

SYNC MASTER=T27 M.B

SYNC DATE=02/16/ 2010

TTILE

SMC Constraints
DTG OB gz |
d} Appl e | nc. | 051-8561 |D
o C.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREIN | S THE
P RI ETARY PROPERTY OF APPLE COMPUTER, | NC.
THE POSESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 106 OF 109
11 NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED 74 O: 76

2

1




7

6

5

2

M sc Net

Properties

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’@#"
SENSE_1TOl_55S * =1:1_DIFFPAIR|  =55_COHM SE =55_OHM SE =55_OHM SE =1:1_DIFFPAIR | =1:1_DIFFPAIR
THERM 1TOL_55S * =1:1_DIFFPAIR|  =55_COHM SE =55_OHM SE =55_OHM SE =1:1_DIFFPAIR | =1:1_DIFFPAIR
DI FFPAI R * =1:1_DI FFPAI R =1: 1_DI FFPAI R =1:1_DIFFPAIR | =1:1_DIFFPAIR
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
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—fr ’
ENETCONN * 25 MLS 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
G\D * =STANDARD 2
VEM_PONER * =STANDARD 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr o
GND_P2MM * 0.20 MM 1000
PVR_P2MM * 0.20 MM 1000
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET
MEM_CLK GN\D * GND_P2MM MEM_CLK VEM_POVNER * PVR_P2MM
MEM_CVD G\D * GND_P2MM MEM_CVD VEM_POVER * PVR_P2MM
MEM _CTRL G\D * G\D_P2MM MEM _CTRL MVEM _POVER * PWR_P2MM
MEM _DATA G\D * G\D_P2MM MEM _DATA MVEM _POVER * PWR_P2MM
MEM_DQS GN\D * GND_P2MM MEM_DQS VEM_PONER * PVR_P2MWM
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET
CLK_PCI E G\D * GND_P2MM CLK_FSB G\D * G\ND_P2MWM
PCIE G\D * G\ND_P2MWM CPU_COVP G\D * G\D_P2MWM
SATA G\D * G\ND_P2MWM CPU_GTLREF G\D * G\D_P2MWM
usB G\D * G\ND_P2MWM CPU_VCCSENSE G\D * G\D_P2MWM
CLK_PCI E SB_POWER * PWR_P2MM
SATA SB_POWER * PVR_P2MM
UsB SB_POWER * PVR_P2MM
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET
LVDS G\D * G\ND_P2MM ENET_NDI G\D * G\ND_P2MWM

MCP Fa

nout

Constrai nt

Rel axati ons

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
MVEM 40S * 0.09 MV 5.8 M w I
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 L
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
[ SATA_90D SATA SATA ODD D2R UF N
[ — SATA_90D SATA SATA HDD D2R FILT P
[— SATA_90D SATA SATA HDD D2R FILT N
[ SATA_90D SATA SATA HDD D2R UF P
[ SATA_90D SATA SATA HDD D2R UE N
[ SATA_90D SATA SATA HDD R2D UF P
[ SATA_90D SATA SATA HDD R2D UE N
= SATA_90D SATA SATA_HDD _D2R_RDRV_IN_P
[ SATA_90D SATA SATA HDD D2R RDRV_IN N
D SATA_90D SATA SATA HDD R2D RDRV IN P
D SATA_90D SATA SATA HDD R2D RDRV IN N
[ SATA_90D SATA SATA HDD D2R RDRV_OQUT P
D SATA_90D SATA SATA HDD D2R RDRV_OUT N
D SATA_90D SATA SATA HDD R2D RDRV_OQUT P
[ SATA_90D SATA SATA HDD R2D RDRV_OUT N
[ SATA_90D SATA SATA HDD D2R _NORDRV_P
[ SATA_90D SATA SATA HDD D2R_NORDRV_N
[ SATA_90D SATA SATA HDD R2D NORDRV_P
" SATA_90D SATA SATA_HDD_R2D_NORDRV_N
CO—BCE AP 2R PCI E_90D PO E CONN PCLE MNI_D2R P
D PCI E_90D PO E CONN PCIE M NI_D2R N
O PCE AP R2D PCI E_90D PCIE CONN PCE MN_RD P
[ PCIE_90D POE CONN PCIE MNI_R2D N
CO—USB BT USB_90D USB CONN _USB2 BT P
(- USB_90D USB CONN_USB2 BT N
oO—L\DS1GA QK LVDS_100D LVDS LVDS IGA CLK F P
— LVDS 100D LVDS LVDS IGA CLK F N
[CO—ME_PE1_REFQK CK PCIE 100D | QK POE PCIE CLK100M M NI_CONN P
F CLK PCLE 100D | QK POE PCI E_CLK100M M NI_CONN N
> SB_EXTA USB_90D USE CONN_USB_EXTA_P
= USB_90D USB CONN_USB_EXTA N
> USB_EXTB USB 90D USB CONN_USB EXTB P
USB_90D USB CONN_USB EXTB N
GRAPHI CS NET PROPERTI ES

NET_TYPE

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

34 72

34 72

Power Net Properties
— NET_JVYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O CRUTHVENS D2 THERM 1TOL 559 THERM CPUTHVENS D1_P "
= THERM 1TOL 559 THERM CPUTHVSNS D1_N n
[0 CRUTHVENS D2 THERM 1TOL 559 THERM CPUTHVSNS D2_P n
= THERM 1TOL_559 THERM CPUTHVSNS_D2_N n
CO—CRU THERVD THERM 1TOL 559 THERM CPU _THERMD P 10 a1
[ THERM 1TOL 559 THERM CPU_THERMD N 10 a1
O MCPTHVENS D2 THERM 1TOL 559 THERM MCPTHVSENS D2_P
[ THERM 1TOL 559 THERM MCPTHVENS D2_N
Co—MP_THVD CDE THERM 1TOL 559 THERM MCP_THVDI ODE P 19 a1
[ THERM 1TOL 559 THERM MCP_THVDI ODE N 19 a1
[O—SENSE DI EEPAIR SENSE_1TOl 559 SENSE I SNS_1V5_S3_P
= SENSE_1TO1_559 SENSE I SNS_1V5_S3_N
= SENSE_1TO1_559 SENSE ISNS 1V5_S3_R P
[ SENSE_1TO1_559 SENSE ISNS _1V5_S3_R N
[CO—SENSE DI FEPAIR SENSE_1TQ1_559 SENSE | SNS_Al RPORT_P. 20 46
[— SENSE_1TO1_559 SENSE I SNS_AlI RPORT_N 20 46
[— SENSE_1TQ1_559 SENSE I SNS AIRPORT R P w©
= SENSE_1TO1 559 SENSE I SNS_AI RPORT_R_N a5
O SENSE DI EEPAIR SENSE_1TO1 559 SENSE | SNS_HDD P 33 a6
Fa— SENSE 17Ol 559 SENSE I SNS _HDD N 33 46
= SENSE_1TO1_559 SENSE I SNS HDD R P a
= SENSE_1TOl 559 SENSE I SNS HDD R N P —_—
O SENSE_DI EEPAIR SENSE_1TO1 559 SENSE I SNS LCDBKLT P 46 67
= SENSE_1TQl_559 SENSE I SNS_LCDBKLT N 15 67
= SENSE_1TOn_559 SENSE I SNS_LCDBKLT R P
= SENSE_1TO1_559 SENSE I SNS_LCDBKLT_R_N
[O—SENSE DI EEPAIR SENSE_1TOl 559 SENSE I SNS_ODD P 33 a6
] SENSE 1TO1_ 559 SENSE I SNS ODD N 33 46
= SENSE_1TOl 559 SENSE ISNS ODD R P a6
f— SENSE_1TO1_559 SENSE I SNS ODD R N a
[O—SENSE_DI EEPAI R SENSE_1TO1 559 SENSE I SNS_CPWTT_P w0
s SENSE_1TOl_559 SENSE I SNS CPUVTT_N 10
[O—SENSE_ DI EEPAIR SENSE_1TOl 559 SENSE MCPCORESO_VSEN P 22 50
= SENSE_1TO1_559 SENSE MCPCORESO_VSEN_N 22 59
i MEM PONER PP1V5R1V35_S3 -
[ SB_PONER PP3V3_S5 7862
- SB_PONER PP3V3_S0 7862
[ SB_PONER PP1V5_S0 7862

T GND GN\D

z
=
o
8

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ DI EFPAI R AUDI O AUD SPKRAMP_LIN P

[ DI EFPAI R AUDI O AUD SPKRAMP_LI N N

[ DI EFPAI R AUDI O AUD_SPKRAMP_SUBI N P

= DI EEPAI R AUDI O AUD_SPKRAMP_SUBI N_N

[ DI EFPAI R AUDI O AUD _SPKRAMP_RI N P

[ DI EFPAI R AUDI O AUD _SPKRAMP_RI N N

[ DI EFPAI R AUDI O SSMR315L_P

[ DI EFPAI R AUDI O SSMR315L_N

[ DI EFPAI R AUDI O SSMP315S P

[ DI EFPAI R AUDI O SSMP315S N

[ DI EFPAI R AUDI O SSMR315R P

[ DI EFPAI R AUDI O SSMR315R N

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

= DI EEPAI R AUDI O SPKRCONN_L_OUT_N

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

[ DI EFPAI R AUDI O SPKRCONN S_OUT_N

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

[ DI EFPAI R AUDI O SPKRCONN R OUT_N

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

BOARD LAYERS

BOARD AREAS

BRAROPMAR | OERSPRR

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

NO_TYPE, BGA_PLIM

w 15.5.1

PHYSI CAL_RULE_SET LAYER ALOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
oeFALT - v =s0_am se 0. 100M4 0w 0w 0w
sTANOARD . v =oeFALT —oeFALT 12.7 ~DEFALLT ~DEFALLT
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
s5_om e o, BoTTOM v 0.090 M4 0.090 M4
s5_om e . v 0.076 M4 0.076 M4 -sTANOARD sTANDARD ~sTANDARD
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
S0_cr sE o, BoTTOM v 0.115 M4 0.115 M4
S0_cr sE . v 0.076 M4 0.076 M4 -sTANOARD ~sTANDARD ~sTANDARD
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
0_om e o, BoTTOM v 0.165 M4 0.100 M4
0_om e . v 0.126 M 0.100 Wt -sTANOARD ~sTANDARD ~sTANDARD
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
27P4_avsE Tcp, BOTTOM v 0.310 M4 0.310 M4
27P4_amvse - v 0.222 Wt 0.222 w4 sTANOARD -sTanoaRD —sTanoaRD
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
70_am o1 R . N —sTANDARD ~sTANDARD ~sTANDARD —sTanoaRD —sTanoaRD
70_an o1 R s s s v 0.151 Wt 0.100 Wt -sTANOARD 0.224 0.224 Wt
70_an o1 R o, BoTTOM v 0.185 M4 0.100 M4 0.200 0.200
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
90_ane ot FF - N -sTANOARD -sTANOARD -sTANOARD sTANDARD ~sTANDARD
90_aneon FF s s s v 0.095 M4 0.095 M4 0.238 Wt 0.238 Wt
90_aneon FF Tcp, BOTTOM v 0.112 w4 0.112 w4 0.220 Wt 0.220 Wt
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
100_HvL0I PR - N -sTANOARD -sTANOARD -sTANOARD =STANDARD =STANDARD
100_vLOI PR s s s v 0.075 Wt 0.075 Wt 0.244 Wt 0.244 Wt
100_cr Dt FF o, BoTTOM v 0.091 M4 0.091 M4 0.230 Wt 0.230 Wt
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP

1:1_DIFFPAIR

Y

=STANDARD

=STANDARD

=STANDARD

0.1 M1

0.1 M

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI mﬁRUL’EﬁSEr‘ NET_PHYSI CAL_TYPE | AREA_TYPE [ PHYSI O\Liﬂu;EisEr‘
DEFAULT . 0.1 M 2 . . BGA_PLMM Emiwwlb » MEM 40S BGA_PLMM swovo
STANDARD . =DEFAULT 2 MEM CLK . BGA_PLMM BGA_P2M o
BGA_PLMM . =DEFAULT 2 QK FsB . BGA_PLMM BGA_P2M o
BGA_P2M . =DEFAULT 2 ak_Lpc . BGA_PIMM wﬁv?m’ -
BGA_PaM . =DEFAULT 2 akpaE . BGA_PIMM wﬁv?m’ T

— aK_sLow . BGA_PLMM wﬁv?m’ -

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

FsB_DSTB FsB_DSTB BGA_PLMM BGA_P3M

1.5:1_SPACI NG . 0.15 M ?

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

3:1_SPACI NG . 0.3 W 2

4:1_SPACI NG . 0.4 2

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI G—IT

1.5X_DI ELECTRI C ToP, BOTTOM 0.105 M1 ?

2X_DI ELECTRI C ToP, BOTTOM 0.140 M1 2

3X_DI ELECTRI C ToP, BOTTOM 0.210 M1 ?

4X_D1 ELECTRI C ToP, BOTTOM 0.280 M1 ?

5X_DI ELECTRI C ToP, BOTTOM 0.350 M4 ?
1.5X_DI ELECTRI C . 0.095 M4 ?

2X_DI ELECTRI C . 0.126 M1 ?

3X_DI ELECTRI C . 0.189 M1 ?

4X_D1 ELECTRI C . 0.252 M1 ?

5X_DI ELECTRI C . 0.315 M1 ?
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