8 7

1

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

2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS.
3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.
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BOM Vari ant s
BOM NUMBER BOM NAMVE BOM OPTI ONS Bar Code Labels / EEE # s
639-1115 PCBA, M_.B_LDO, FOXCONN, K87 K86_K87_COWVON, K87_SPECI FI C, FOX_DDR_CONN, EEEE: DD16 PART NU'VBER QTY DESCRI PTI O\I REFEREl\CE DES CRI TI OAL BOV' GDTl O\I
639-1116 PCBA, MLB_LDO, MOLEX, K87 K86_K87_COVMON, K87_SPECI FI C, MOLEX_DDR_CONN, EEEE: DD17 826- 4303 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DD16] CRITI CAL EEEE: DD16
085- 1799 K87 M.B_LDO DEVELOPNENT BoM KB6_K87_DEVEL CPMENT_PVT 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DD17] CRI TI CAL EEEE: DD17
Devel Oprrent BOVI 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 DESCRI PTI O\I REFEREI\CE DES CRI TI OAL BOVI GDTI O\I 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DD19] CRI TI CAL EEEE: DD19
085- 1632 1 K87 M.B_LDO DEVELCPMENT BOM DEVEL CRI TI CAL DEVELCPNMVENT_BOM
BOM Groups (al ways- present ) Part Substitutions (differences with K6/ K69)
BOM GROUP BOM OPTI ONS PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
K86_K87_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, | M/P6: 2PHASE, SMC: PROG_K87, MCP89M A02
K86_SPECI FI C CPU: 1. 2GHZ, | WP6: 1PHASE, SMC: PROG_K86, MCP83M
BOM Groups (project phase-dependent)
BOM GROUP BOM OPTI ONS
PRQIECT_PHASE: DEV DEVELOPMENT_BOM
PRQIECT_PHASE: PROD K86_K87_DEBUG PROD
K86_K87_DEVELOPMENT_ONLY DEBUG_ADC, LPCPLUS_CON, SOPGOOD_| SL, EFI _DEBUG, MCPPLL_LDO, EXT1V05, XDP_CON, LPCPLUS
K86_K87_DEVELOPVENT_PVT LPCPLUS_CON, XDP_CON, VREFMRGN: YES, LPCPLUS
K86_K87_DEBUG DEV VREFMRGN: YES, BMON: ENG, BKLT: ENG SENS_R: ENG
K86_K87_DEBUG PRCD VREFMRGN: NO, BMON: PRCD, BKLT: PROD, SENS_R: PROD, MCPHVDD: P2V5, LDO: FI XED, HTOL_SENSE: YES
Modul e Parts
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33753680 1 PDC, LGDZ, PRQ 2. 40, 25W 1066, R0, 3M BGA U1000 CRI TI CAL CPU: 2. 4GHZ
33783792 1 CDC, SLGYW PRQ 1. 2, 10W 800, RO, 1M BGA u1000 CRI TI CAL CPU: 1. 2GHZ
33783797 1 I C, MCP89M AD1, 31X31MM BGA1168 u1400 CRI TI CAL MCP89M A01
33753866 1 | G, MCPBOM AO2, 31X3LIM BGALL68 U1400 CRITI CAL MCP8OM A02
33753876 1 | G, MCPB3M A02, 31X3LIM BGALL68 U1400 CRI TI CAL MCP83M
51650706 1 CONN, 204P, SODI MV SOCKET, DOR3, RAM BGA 33100 CRITI CAL FOX_DDR_CONN K8 6/ K8 7 BmRD STACK_ UP
516- 0201 1 CONN, 204P, SCDI MM P=0. 6MM J2900 CRI TI CAL FOX_DDR_CONN
51650790 1 CONN, 204P, SODI MM SOCKET, DDR3, RAM BGA J3100 CRI TI CAL MOLEX_DDR_CONN
516- 0213 1 CONN, 204P, SCDI MM P=0. 6MV 32900 CRI TI CAL MOLEX_DDR_CONN TO:) Sl G\IAL
452-1708 4 SCR. ML. 6X0. 35X6. 0, D4, HO. 3, BLK, M07 SCREWL, SCREW2, SCREV8, SCREW CRI TI CAL
8701940 2 e T 2 GROUND
870- 1940 3 POGO PI N, NED, NOI SE- | MPROVED, SI LVER, K87 250908, 250909, 250911 CRITI CAL -
P T TP [ ——— o 3 SI GNAL(Hi gh Speed)
870- 1939 5 POGO PI N, TALL, NOI SE- | MPROVED, SI LVER, K87 250912, 250913, 280914, 250915, 250919 CRI TI CAL 4 Sl G\IAL( Hl g h Sp ee d)
870- 1938 3 POGO PI N, THI N, NI SE- | MPROVED, SI LVER, K87 250017, 250918, 250916 CRITI CAL
35352718 |'S NEW | NTERSI L PART FOR FI XI NG B4 DONGLE | SSUE 5 GQQJND
514-0704 1S 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 PO/\ER
514-0706 |'S CLOUD GREY 4/LB3 PLASTIC W PDNI PLATI NG VERSI ON OF 514-0691 PART FOR M NI DP CONNECTOR
514-0718 |'S CLOUD GREY 4/LB3 PLASTIC WPDNI PLATI NG VERSI ON OF 514- 0694 PART FOR AUDI O CONNECTOR 7 PO/\ER
Progranmmabl e Parts LOCKED BOOTROM APN 1S 34152488 (QL: ol d info?)
33850563 1 1 C. SMC, HS8/ 2117, 9X9MM TLP, HF 14900 CRITI CAL SMC: BLANK 8 GQQJND
34170252 1 SUBASSY, IC, SMC, K87 u4900 CRI TI CAL SMC: PROG_K87 -
34170250 1 SUBASSY, IC. SMC, K86 w900 CRITI CAL SMC: PROG_K86 9 SI G\IAL( Hi g h Sp ee d)
33550610 1 1C, FLASH, SPI, 32VBI T, 3. 3V, 86MHZ, 8- SOP U6100 CRI TI CAL BOOTROM BLANK 1 0 Sl G\IAL ( Hl g h Sp ee d)
34170251 1 SUBASSY, |IC, BOOT ROM K86/ K87 uU6100 CRI TI CAL BOOTROM PROG
33752983 1 1C, PSOC+ W USB, 56 PI N, MLF, CYBC24794 us701 CRI TI CAL VEELLSPRI NG BLANK 1 1 mND
34182677 1 | C, VELLSPRI NG CONTROLLER, K87 us701 CRI TI CAL VEELLSPRI NG PROG BOI-T@/I SI G%L -
Alternate Parts

PART NUMBER | ALTERNATE FOR| BOM OPTI ON REF DES COMMENTS:
PART NUMBER

15250693 1520778 ALL DALE/ VI SHAY, MAGLAYERS AS ALTERNATI
15250796 15250685 ALL CYNTEC AS ALTERNATE
157S0058 157S0055 ALL DELTA AS ALTERNATE
138S0603 138S0602 ALL MRATA AS ALTERNATE
128S0093 128s0218 ALL KENET AS ALTERNATE
15250874 15280516 ALL MAGLAYERS AS ALTERNATE

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

Appl e I nc.
35352988 35352987 ALL M C5365 AS ALTERVATE. Y N
37650908 37650634 ALL 8 C 0 0
o et NOTI CE OF PROPRI ETARY PROPERTY:
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EASE 0.0. 1-
CEPPET N P e WA RegES
Proto 0 release 1.0.0

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

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

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

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

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

413 = 100p 5% 131 27

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

1.3.0
Added SATA HDD D2R |ines:
L opm 1% 11450093) and_OM Tt ed
% 13150029) and Fe
ohms URLTT e get Go-ahead for filter
1.4.0

Del eted net_properties {Qr FPP3V3 S3 e

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

P Yy oe AR AT Intersi]

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

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

6.
Added OM T to J6955, BOMtable to stuff K84 Hall effect connector
7.

1.
Added PLACENENT NOTE for passive deenphasis circui _
Changea-1BHASE BOM tabi e Do Sorrect Ty carl Sout ' 19250080 (0. 22uF) instead of 0.022uF

csa 74:
2009-12-16: 1.8.0
*** Resynced all gnced pages and cked the follow Rﬁ/R‘\fhan e noles from T27):
csa’ 18: T27: Swapped USB e Sag SB_EXTD 1 of 612340 (pg 18), ' Sradar 7416825> Ensurc USB EXTB i s on port ( NVRN- 612340)
127: Changed USB_RBI AS from 931- - ohns per 3 (pg, 18). <radar: 7459260 > Design Guide vi. %385 daf ¥
con 52,20 ¢ nCITn7 « fdded 'K CKPLUS VAl VE propernes kS d\sm 5o'fai 5 errors (pg. 20). <radar: 7368529> TASK: Wive fal se CheckPlus errors
Csa' 28, 31! "*Began synclng POt 337 ber <radar : 7424246 > BOM needs omi t on 3100 and 32000 from T27
T2 B 1 nd APNs_for Foxconn and [ DI MM connectors (pp. 29, 31).
csa 54: Began, sgnclng fromT27 &\ <radar 432091 > BATT | SENSE filter chang o address [oher max sink current on |SL6259 BMON pin (K17 auto-shutdown issue)
0 changed from CAP 402-0. DZZUF‘ 10% 16V, CERM X5R to CAP_402 022UF 20% 16V, CERM
$37°°a5028 CKPLUS_WAI VE Sfopertrer to%ytom SERM SR Lo §re-¢9
T27: Added gain note for U402 and SMC BATT | SENSE 4
T27; changed RC balance on BATT | SENSE “sane i me const ant” (pg. 54)
csa 57: Began_synci ng fromT27 <r adar : 730402 9 > T27 schermuc bom option for R5714 & R5030 to keep K87 in sync

BOVOPT]
*** Made the fol | gui naechanges foioll
csa R257!
Qher changes
csa

2009-12-17:
csa 4:

csa 34:

csa 72:

2009- 12-22:
csa 4:

csa 69:

csa 74:
csa 78:

2010-01-06:
csa 7

2010-01-07:
csa 23
csa 70:

2010-01-08:
csa 45:

2010-01-13:
csa 4:

2010-01-13:
csa 4:

csa 51:

2010-01-15:
csa 74

csa 74,

2010-01-18:
csa 4:

csa 23:

csa 37:

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

Added BOMI tabl e to substitute arts lhal have BOMDPTI ON xxx: K6_K69 (to al l ow sync with T27)
R5714 (114S0125) to lab e w th BOMOPTI ON LED: K86_K87
1.9.0
Added BOM table entry for MCPBI-A02 per <radar:7416858 > Task: Get part numbers for AO2 rev.
anged K87 MCP BOM group to cal
Changed U3440 fram APOO2 parl to APO16 34350511% ber <radar;7450498> BOM APN updates for FPFL009 and SAK parts
n?ed R3454 to 100k, 1% (11480411 27 and K69
dated DLy text note'for (3440 to fmtch T )
anged R3440 color to green, delete note about needi ng _
nangod P5526-1 T om 35350693% 152807 5hPer <t Gar < /7 brobl on 73559162 ss L7260 conbo foot print
Ternates tabl e on csa 4 al ready hab 15550778 ab alternate to 15250693
1.10.0
Per <rdar://probl eni 7473229> K86: Mbve to MCP83
ded’ table entvy for MCP83M (337S3876)
This is for KBe QM Adding entry to mnimize delta on csa 4 between K87 and K36
Per <rdar/[problen7495072> K87, Call out LED K86 K87 BOVCPTION in the K87_M SC BOM group
K86_K87 B 1 N to The K87 M SC 8OV gf oup
Per 2rdsr: I roblan 7455116> K87 “remove (N'Seri “al'ternale for (2300 537550524)
Remov Le ently i gs 37650868 is an alternate for 37650624
Per <rdar:// ent 74 5oz1> Ks TiBrs Peplace 'S AN W th UT0 ARRS Tor pragyammed SV and BR
on ROM PROG t out 34170251 (SUBASSY, |G, BOOT ROM K86
Gleafed SWC PROG KE7 poi aal ng to 34170252 (SUBASSY. IC SMC K87
Gealed SVC PRCG K86 pointing Lo 34170250 (SUBASSY |G SMC, K86
Changed K8 roup to point to SNC. P
Per Srdar// probl em 7494037 7: remove OM T from J6955 and del ete BOM table
Del et ed BOM t for Hall ef fect assenb)
Changed t ext ﬂ to y "HALL EFFECT ASSEMBLY"
Defeted OM T BOMGPTLGN-T1om J695
Added text note with part nuibers for components of the assembly
"Assenbly APN. 33950114
- B 639-0680
- PCBF: 820- 2801
- MO 056- 3515
- Conn APN: 51850788"
Cosmetic change: noved R7413, C7406 BOVOPTI ON | abel so they 1 ook Like wire name
Per <rdar |/ 7 problent (4950005 K7 “Add NOSTUEF 1o K782 Lo di 80nhect bbb Yort Al Bvs_pvre
ed oG Tor R7875 f rom SOPGUOD, | S 10 NOSTUF
1.
Peir<rdar: [/ probl enf 7517432> K86/ K87 functional net property needed on signals in schematics
Added the fol [owing functional test points under the J5100 LPC+SPI N FUNC_TEST group
LPCPLUS GPI O
LPC SERTRQ
SMETVE
1.12.
e SYNC W TH T27 A i
Per <rdar: T/ problent 1519025> K86/K8T: update al | instances of 37650786 schematic symbol s
dat ed’ (2385 and w3se w th new schemat|c symbo
0 Lo resync with 157 once the change. has: bee here
Per grdar: //problenf 75190285 K86/ k87, Change U7000 7039555085
Changed 0 from 35352392 to 3535292
dated APN text note
2.0,0 )
Per <rdar://probl enf 7524364> K86/ K87; change SATA HDD D2R passive EQ val ues
Remaved’ UFF from CA585, CA586
Removed OM T from RA585, RA586 _
Deleted BOMtable that stuffsdel the bypass option
Changed R4585, RAS586 to 11450065 (27.4 ohm 1
Changded C4383, CA386 to 13154713 (47pF, 599
2.1.0
Per <rdar://probl en 7540383> K86: Update CPU part nunber to 33753792
SdaGed BiBBOG(P1O3%E ERPTER Fr o aB355 778" 5593
2.2 ) )
tic: changed text sizes and alignme
Per rdar ./ /probl enf 7540522~ K86/ Ke1: B Stuct i on Debug Conponents
Changed 085-10 to call K DEVEL PVT instead of 87 EL_ENG
Changed K'877 tlo but kg7 BEBOG PVI T nSEead of ke 7 DEBUG ENG
og
VREFMRGN: NO
BVON: PROD
BKLT: PROD
SENS_ R PROD
unch diADC. SOPGOOD_I SL, EFI _DEBUG MCPPLL_LDO, EXT1V05, MCP_T_DI ODE_SENSOR, XDP_CON
change.
| US, DEVEL _BOM SMC DEBUG YES, XDP
Added LPCPLUS CON o K87 DEVEL_ENG Tdoes mot change BOM for DVT)
Granged al I Tnstances of K87 DEBUG xxxx 1 o K87 DEBUG Xxx
changed al I instances of DEVEL to :
(Per srdar: /] pr obl' end 754 7540522> K86/ K87 F‘roductl on Deb - hponent s)
changed 1B188 BEMGBTI T r om LePLUS To" TPl to unstuff connector at DVT
2.3.0
Per <rdar://7525313 > K86 CPU |oadline, OCP update
Keeping (85 and K87 pgs I dent i cal for CSA 74, nodifying BOMtable for | WP 1 phase on K87's schematic to reflect changes for Kg6.
" al
R7417 changed to K ( APN 1145030‘__’?\‘
Rrats saaededo' 8t Rk LA7Ne 18K {APN 11450336)
csa 7. Added I WPG: 2PHASE BOM option to R7416 for K87's 13.7K
Per srdar: /7542674 > K86/ K87 Text notg change
Cleaned up text notes for lphase, 2phase, and edp #s per radar request.
2.4.0
Per <rdar://probl em 75491225 K36/K87: Switch to new BOM group structure
e

d nuch_of 2.0 chan

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

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

2010-01-19: 2.5.0
csa 37: Per <rdar’l/Erob\ enl 7554342 / K87: ange L3720 to 15251182
Changed L3720 152811 ND, PWR, SHD;'4. 7UH, 20% 0. 91A, 31X31X12MV) for |ower ESR

2010-01-22: 2.6.0
csa 4: Per

1y /L probl ent 75717862 KBS/ KS7: Add E3T EEE code for K86 to schematic
Added row to EEE tabl e for :
Changea’ BaMBPTT oS To be utual 1y excl usive (changed *_" to ")
2010-01-28: 2.7.0
Resynced wi th T27 and K6 (no differences)
*** Resynced Audig_pages with the Iollowg changes
-pg. 62, Changed FEZ11 to' 22
-pg. 66, added C5602
-pg. 67, no stuffed R6712 and R671 v
csa 45: Per srdar:7/ probl eml 7561001> KB/ ENC:  Radjated Enissions: Right Audio enissions fail
Added 14530 LassT (APN 19980187) Lo SIL comnector’ bi ns
csa 97: Per rdar ./ probl e 7689365> KBS/ k1. Conperisat i on se!tln hange to provide more phase margin, reduce ripple
Ghanged 726 {1 om 22k 'to 10k (11450318) ‘and r e ResTUR
Ghanged C0708 from 8 2nE o0 Sane (15250131)
Changed C9706 from 120pF to 220pF (13152225)
2010-02-02: 2.8.0
Resynced with T27 and K6 (no differences)
T EYneEE AN TR gR e R bl PoareE ) nanges:
“pg., o7, “added BOV 0 1 9ns Tor JUB700. R6712, and R6713 to support MAX14560 and NAX14504
osa 97 anged L0 Lom 7. 32K 0402 19 1o 7. 68K { APN 11250304) To support ol d Ks4 pane
: Added” OLD_AUDI O_SW TCH BOM OPTI ON t 0 KB86_K87_COWONL

5818:85: 18 5: %%

oke sync with T27. Per <rdar 1/ probl enl 7605797> K69/ KSG/ K87 sensor IN1C unreliable
Us400 changed from OPA348 to OPA330. (5434 changed to FF

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

2010- 02 18: 2.12.0
SLgat 77 7634836> K87 power conponent updat e
S3A 14 R7417 changed to S 90K C7428 changed to 0.47uF, C7434 changed to 0.033uF
CSA 75 R7572 changed to 147K
GSA 70: Rr015 changed to 56.2K, C7015 changed to 1000pF C7042 changed to 0. 068uF

Per <rdar /17634730> K86/ K87: add an RC on the LVDS |G Bl
R9725 changed to ZODOhm C9799 of 47pF addé d

7.

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

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

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

"6, 1 connection moved to LVDS_| G_BKLPW/

r doc purposes

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

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

2010- 02 25: 2.19.0, 2.20.0
Sdar] /776785155 KB7: EMC; ESD:
SER%Ge! ! B8878 G 7 S 75 s ©

2010- 02 25 2 18. 0
CSAA

ngs 90, &isscontact discharge to MPM connect or
SPE"ERIR 251805450 8a5ka

2010- 02 26: 2.21.0 .
Srdait /77488543> K87/ K86 Task Measure each power supply in mb.
SA'15 (1200, C1204, Claoy’ Cl209, (1211, (1219, 02, C1216 NOSTUFFED
SR 15 RHaoq pads or 0805 cps N 13850635) | Copobneni's C1230, C1231, C1232, Cl233, C1234, Cl235, C1236, C1237.
R 75 NGB 452" 1 om0 883u" o 6°8a70r | apn T3BER18) Sper T ang
20100304 B.0.0 .
Per <rdarl /776838522 K87 Protol: § of 6 systems failing araphics noise (Underwater) acoustic spec by up to 3.1dB
A2 E02337°701250, D287, 1834 cndnged 1 1 om NOSTORET o °STUREES.

** M.B_LDO branch

2010-03-09: 0.8.0
Summary of changes for
IS Oho8B05S o el 35525071, Rose2 of 10K and 2592 of 1UF, C2593 of 1UF added.
Nets MCP_PLL_LDO_EN and PP3V3_S0_LDO R added.

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

Rermved BB P o o B Fa6

G3H_ op 0

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

2010- 03 22 A 2.0
Lday: /777833075 K87: Add_cap to DG Line to avoid DDC line glitch issue
SEA%3! ' Added 303 3300pF c3p on DET.
CSA 25: Changed U250 power W Promavay_car

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

2010-03-22: A 4.0
ted ihe chandes and synced back o A 0.0 ) , )
oYLt 8 1775830852 RBY. *Xaa°dapts BB Phd to avoid bOC 1ine giitch issue
93:''Added C9303 3300pF cap on DP_CA_DET.
2010-03-22: A.5.0
Gp2s: Added Roso1, R594 for LDOADY of Changed L2592 to LDO! FI XED opt i
CSA 4. Added Alternate part for U2592 3533298 CT1Y: > 35352088(M crel) “Fo 853s2986(1 ntersil).
LDO FI XED, MCPHVI P2V5 added Iﬂ bom t al
2010-03-30: A 7.0
Reverted the changes and synced back to A 2,0, ,
CSA'a: Added Alternate parf for U252 B0 35352087(T1), 35352988(Mcrel) to 35352086(Intersil).
LDO FI XED, NCPH\/ P2V5 added in bomtable.
2010- 03 31: A 8.0

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

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

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

Rervoved I'nters

2010-04-14: C.0.0 ,
CsA'a:’ adied Toshiba(37650908) . Fairchil d(37650907) as an alternate to 37650634.
ONseminew spec part(37650912) as an alternate to @300(376S0868) .

°
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4

FAN CONNECTORS FUNC_TEST

— TRUE PP5V_S0
Prend TRUE FAN_RT_PVW
— TRUE FAN_RT_TACH

(NEED TO ADD 1 GND TP)

M C 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 Bl MC N
g TRUE Bl MCP
=>— TRUE Bl _MC SHI ELD
SPEAKER FUNC_TEST
> TRUE SPKRAMP_L_N_OUT
> TRUE SPKRAMP L P OQUT
[ TRUE SPKRAMP_R N OQUT
= TRUE SPKRAMP_R P_OUT
= TRUE SPKRAMP_SUB N_OUT
= TRUE SPKRAMP_SUB P_QUT
LVDS FUNC_TEST
[ TRUE PP3V3_ S0 LCD DDC F
i, TRUE PP3V3_SW LCD PANEL_F
= TRUE PPVOUT_SO_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<i1>
= TRUE LVDS | G A DATA N<2>
[ TRUE. LVDS | G A DATA P<2>
= TRUE LVDS |G A CLK F N
[ TRUE LVDS |G A CLK F_P
[ TRUE LED RETURN 1
[ TRUE LED RETURN 2
s TRUE. LED_RETURN 3
[ TRUE LED RETURN 4
0 TRUE LED RETURN 5
0 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

7 a3 as (NEED 4 TP)

33 35

33 71

33 71

33 71

33 71

(NEED 4 TP)
733

(NEED 3 TP)
54 55

38 74

38 74

54

. (NEED 2 TP)

54

= TRUE PP5V_SW ODD

P TRUE SMC_ODD_DETECT

TRUE SATA ODD D2R C P

= TRUE SATA ODD D2R C N

= TRUE SATA_CDD_R2D P

TRUE SATA_ODD_R2D N
(NEED TO ADD 4 GND TP)

SATA HDD/ SIL  FUNC_TEST
= TRUE PP5V_SO_HDD FLT
B TRUE SATA HDD_R2D P

TRUE SATA HDD R2D N
et TRUE SATA HDD D2R C P
= TRUE SATA_HDD D2R C N
TRUE SYS LED ANCDE R
(NEED TO ADD 4 GND TP)
BATT PONER CONN  FUNC_TEST
= TRUE PPVBAT_G3H_CONN
TRUE SMBUS_SMC BSA_SCL
= TRUE SMBUS_SMC_BSA SDA
TRUE SYS DETECT_L
(NEED TO ADD 3 GND TP)
HALL EFFECT CONNECTOR FUNC_TEST
[ TRUE PP3V42_G3H
= TRUE SMC LID R

(NEED TO ADD 3 GND TP)

Functi onal

X16 W RELESS CONN FUNC_TEST

po0000000000

TRUE PP3V3 S3 BT F w0
TRUE CONN POE MN_D2R P o a0 78
TRUE CONN PCIE M NI D2R N N
TRUE CONN POE MN_ReD P R
TRUE CONN_PCIE_ M N _R2D N o 30 75
TRUE PCI E CLKI0OM M NI_CONN P 75
TRUE PCI E_CLKI00OM M NI_CONN N ,,
TRUE PP3V3_W.AN (NEED 4 TP) ,
TRUE PCl E WAKE L 1o 50
TRUE CONN_USB2 BT P w5
TRUE CONN_USB2 BT N w7
TRUE AP CLKREQ Q L o
TRUE AP_RESET CONN L w0

]

(NEED TO ADD 4 GND TP)

| PD_FLEX_CONN FUNC_TEST

0000000000000000000

TRUE PP3V3_S3

TRUE PP18V5_S3

TRUE Z2 CS L

TRUE Z2 DEBUG3

TRUE Z2_NOSI

TRUE Z2 M SO

TRUE Z2 SCLK

TRUE Z2_BOOST_EN

TRUE Z2_HOST | NTN

TRUE Z2 CLKIN

TRUE Z2_KEY ACT L

TRUE Z2_RESET

TRUE PSCC M SO

TRUE PSCC_MOsI

TRUE PSCC SCLK

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

TRUE. Pl CKB L

(NEED TO ADD 2 GND TP)

KEYBOARD CONN FUNC_TEST

78

78

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

a3

TRUE PP3V3_S3

TRUE PP3V42 G3H
TRUE W5 KBDL

TRUE WS KBD2

TRUE W5 KBD3

TRUE W5_KBDA

TRUE W5 KBD5

TRUE W5_KBD6

TRUE W5_KBD7

TRUE W5 KBD8

TRUE W5 _KBD9

TRUE WS KBD10

TRUE W5 _KBD11

TRUE W5_KBD12

TRUE WS KBD13

TRUE WS _KBD14

TRUE W5_KBD15_CAP
TRUE W5 _KBD16_NUM
TRUE W5 _KBD17

TRUE W5 KBD18

TRUE W5_KBD19

TRUE W5 KBD20

TRUE W5 KBD21

TRUE WS KBD22

TRUE W5_KBD23

TRUE W5 _KBD ONOFF L
TRUE. WS _LEFT_SHI FT_KBD
TRUE W5 _LEFT_OPTI ON_KBD
TRUE W5 _CONTROL__KBD

a3

00000000000000000000000000000

(NEED TO ADD

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

TRUE

1 GND TP)

TRUE

ADAPTER SENSE

54

(NEED TO ADD 2 GND TP)

Test Poi nts

PONER NETS FUNC_TEST

— TRUE PPVCORE SO_CPU 8 30
e TRUE PPVCORE SO _MCP 8 39

= TRUE PP1V0O5_S0 8 62

— TRUE PP1V5 SO 86275
B TRUE PP1V8 SO s

=B TRUE PP5V_S0 7862
= TRUE PP5V_S0 7862
B TRUE PP3V3_S0 862 75
— TRUE PP1V5R1V35 S3 8 75
0 TRUE PP3V3 S3 78
0 TRUE PP5V_S3 s

— TRUE PP3V3 S5 86275
0 TRUE PP3Vv42 G3H 78
= TRUE PPBUS G3H 8 3

— TRUE PPOV9 ENET s

/o TRUE PP3V3 ENET s

=B TRUE PP3V3_G3_RTC 8 19 20 23
= TRUE PP3V3 W.AN 730
B 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 7 6a
B TRUE PPVOUT SO LCDBKLT 7 46 64 67
=B TRUE PPAV5_AUDI O ANALOG 48
TRUE SMC PM & _EN 55 62
(e TRUE PM SLP S4 L 19 35 36 62
=B TRUE PM SLP_S3_L 19 35 62 66
= TRUE PP5V_S3 CAMERA F 7 64
= TRUE PPOV9_S5 s

= TRUE PPDDRVTT_S0 .

(s TRUE PP1VO5_S0_MCP_PLL_UF 8

[y TRUE PPVTT_ S3_DDR BUF s

(NEED TO ADD 6 GND TP)

FSB SI GNALS W TH NOTEST

NO TEST=TRUE

FSB A L<35..3>

NO TEST=TRUE

FSB ADS L

NO TEST=TRUE

FSB ADSTB L<1..0>

NO TEST=TRUE

FSB D L<63..0>

NO TEST=TRUE

FSB DI NV_L<3..0>

NO TEST=TRUE

FSB_DSTB L_N<3..0>

NO TEST=TRUE

FSB DSTB L P<3..0>

NO TEST=TRUE

FSB H T L

NO TEST=TRUE

FSB HI TM L

NO TEST=TRUE

FSB LOCK L

NO TEST=TRUE

FSB REQ L<4..0>

666000 0 0 800

J5100 LPC+SPI

CONN FUNC_TEST

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

3 TRUE SMC TMS

-]
3]

(NEED TO ADD 2 GND TP)

SYNC NVASTER=MASTER

SYNC DATE=VASTEH

FUNC TEST

d}@ Appl e Inc.
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n 1 n n n 1
S0, SOM' RAI LS S3" RAILS G3H' RAILS
o3 57 =PPDDR_S3_REG _ PPLVERIV3S S3 s ss _=PP3V42 G3H REG — PP3V42 G3H ;
= LT RE AV OTRES o = W LI NE W DTH-0. 6 T
=PPVCORE S0_CPU_REG — PPVCORE_SO_CPU e o
53 = W RLINE WDTHED. 5 M 7 o5 _=PP5V SO _FET 76 Voraeer sv o™ Vortaces aav o
(CPU VOORE PVR) M NNESCU DTG $ = NAKE BASE-TRUE VAKE BASE= TRUE
ML St T L _— =PPLVDDR 53 MEM A 2 L — =PPVIN S5 SMCVREE I~
—  =PPVCORE SO_CPU 112 ——  -PPLVDDR S3 MEM B 27 l == -pp3v42 &H SMBUS SMC BSA .
:: 0 VA g — =PPIVSRIV35 S3 MCP MEM 15 — =PP3V42 G3H PWRCTL 62
—PP5V_SO_MPFSBEET 4250 WA §_— =PP1V5RIV35 SO MCPDDRFET 2 — -PP3V42 G3H CHGR - o
s0_=PPCPUVTT_SO_REG — 762 2 =PPVI N _SO_DDRREG LDO s =PP3V42 G3H SMCUSBMUX 2
PP5VR3V3 SO DPCADET
7 p— =PP5V SO CPUVTTSO - — =PP3Vv42 G3H TPAD .
& = = o0 — =PP3V3 S5 SMC 35 36
— _=PP5V SO _LPCPLUS - s =PP3V3 S3 FET — PP3V3 S3 ; =
=PP1V05 SO CPU 10 11 12 13 r— PPSV S0 FAN RT — M N LI NE_W DTF=0. 5 mm p— =PP3V3 S5 LPCPLUS a7
=PP1V05 SO MCP FSB 1420 23 ey —— “ Voltaces v e ™ PP3V3 G3 RTC 719 20 23
=PP1V05_SO_MCP_PE_DVDD o2 o VAKE BASESTRUE =PP3V42_G3H ONEW RE sa
-~ — _=PP3V3 S3 SMBUS SMC A S3 a8 =
=PP1V05 SO MCP AVDD UE 23 e opav - e ——  =PP3V42 G3H HALL 4
=PP1V05 SO MCP_SATA DVDD 20 23 = stVREF —— _=PP3V42 G3H BMON I SNS w0
=PP1V0O5_S0_MCP PLL_UF R 61 —_— —PP3V3 S3 WAN 29 — =PP3V42 G3H OPA330
=PP1V0O5 SO _MCP MPCLK DLL 15 23 = :PP3V3 S3_MCP_GPI O . o
=PP1VO5 SO MCP PLL | FP 17 24 63 _=PP3V3 SO FET —_— 7 62 75 b
—PP1V05 SO _MCP _DPO VDD M N_LI NE_W DTH=0. 30NV =PP3V3 S3 TPAD 43 44
Erp— s 1z o e oTreo- 2o =PP3V3 S3 SMB 5 ss _=PP18V5 DCI N CONN — PP18V5 G3H
= = =PP3V3 S3 BT 0 - M NREGKW DTH0. 3 W —
XpP 1 = VOLTAGEL T8, 5V
=PP3V3 S3 SMBUS SMC MGMI . VAKE. BASESTRUE
so _=PPMCPCORE S0 REG — PPVCORE SO_MCP . 2028 — =PPDCIN S5 CHGR ss
™M N_LI NE_W DTH=0. 6 MM QDD 33
N-NEGKCW DTH0. 5
(MCP VCORE AFTER SENSE RES) Varheer osy o2 M SMBUS SMC 0_S0 3
MAKE_BASE=TRUE SMBUS SMC B SO . ss _=PP5V_S3 REG — PP5V_S3 .
—  =PPVCORE SO_NCP 20 23 SVBUS o — M N_LI NE_W DTH=0.5_mm 55 _=PPBUS G3H — PPBUS G3H 7 39
=PPVOORE SO MOPGEXFET 22 e VoiTAGgy o M NREGCW BTreo. 25"
— EAN RT 22 MAKE. BASE=TRUE VOLTAGE=12. 6V
_ VAKE BASEZTRUE
Amg 48 52 83 - — 7:3 : EXTUE: 34 — =PPVIN SO_MCPCORE so
\Vau i s ——— o —  =PPBUS SO LCDBKLT
LVDDR VRef / VIT (0.75V/ 0. 675V) Rails e — ® = - | =—ceeels s Looex o
—— = s6
=PP3Vv3 SO _MCP_GPlI O =PP5V_S3 MCPDDRFET
s7 _=PPVIT_SO DDR LDO PPDDRVTT_SO . —PP3V3 S0 MOP PLL UF e = 2 =PPVI N_S3_5VS3 s6
——  -PP3V3 SO_MP_HVDD 2 =PPSV 53 ADLO a0 50 52 —— =PPBUS S5 CPUREGS I SNS R w0
— 20 23 $— =PP5V S3 DEBUG I SNS 45 — =PPVIN S3 DDRREG 57
L — =PP3V3 SO SMC 36 )\ — =PP5V S3 SYSLED 36 —
— =PPDDRVIT_SO_MEM A 2 —  =PP3V3 SO MCPTHVBNS @ — _-PP5V_S3 TPAD s
=PPDDRVTT_SO_MEM B 27 =PP3V3 SO_CPUTHVENS a =PP5V_S3 ODD as
PP3V3 SO DPCONN 66 =PP5V_S3 DEBUG ADC AVDD P
PPSPD_SO0_NMEM A — =PP5V_S3 DEBUG ADC DVDD
s7 20 _=PPVTT S3 DDR BUF — PPVTT S3 DDR BUE , 2 — “° 40 _=PPBUS S5 CPUREGS | SNS — PPBUS S5 | WP VTT | SNS
- M NREGCW DTH0. 3 M SO_MEM B 27 p— ~=PPSV S3 PSVSOFET o - M NREGCW DT, 3 Wi
VOLTAGE=0. 75V SO_PWRCTL 62 — =PP5V S3 DDRREG 57 VOLTAGE=12. 6V,
VAKE BASE= TRUE S0 CPUVTTI S . VAKE BASELTRUE
SO_SMBUS MOP 1 — _=PPVIN SO CPUVTTSO oo
63 _=PP1V5 SO FET — PP1V5_SO 76275 * — =PPVIN S5 CPU | WP s
= VN LI NE WDTFEL 5 SO_P1V8S0 o =
W?A'giwseT*D 25 mm SO0 _MCP_PLL _VLDO 61 n 85" RAI LS
VAKE. BASE-TRUE SO_MCPDDRI SNS 0
=PP1V5_ SO0 CPU 11 12
SO_DEBUGROM a7
=PP1V5 SO _MCP _PLL VLDO 61
SO_MCPOORE! SNS 0
=PP1VBRIV5_S0_AUDI O a8
SO_OPA330 23 o1 _=PPOVO S5 REG — o 7
=PP3V3R1V5 SO0 _AUDI O 48 -
=PP3V3RLV5_SO_MCP_HDA 1o 28
105/ 241 WA g_— _=PPOVO S5 MCP VDD AUXC 20 23
—  =PPOVO ENET POVOENETFET o
o1 _=PP1V8 SO REG — PP1V8 SO 7
= W N_LT NE_W DTFE0. TOMT " "
M N_REGCW DTH-0. 10MM ENET" RAILS
VOUTAGEST. 8V
MAKE_BASE=TRUE o 62 01 s _=PP3V3 ENET FET — PP3V3_ENET 7
— =PP3V3RIV8 SO MP | FP VDD 17 24 = ™ N LINE W DTFE0 6
Val'tAGes sy 2 ™
MAKE_BASE=TRUE s _=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
— =PP3V3 ENET MCP RVGT 918 20 23 - — MP_GPI O 18 19
A ENET1VO5: | NT ROM a7
— =PP1V0O5 SO MCP PLL UF 23 R0§14 LCD PANEL 64
2 PP3V3 ENET PHY VDDREG Vel 20 23
M N-RECKW DTHEO, 5 MCPPWRGD 2
1/ 16W VOLTAGE=3. 3V
MjbliF MAKE_BASE=TRUE P3V3S3FET 63
— =PP3V3 ENET PHY VDDREG _ s P3V3SOFET o DI Gl TAL GROUND
POVOS5E o1
P3V3ENETFET
63 _=PPOV9 ENET FET . PPOV9 ENET 7 — o NKEGKCW BTH0: 50
— ™M N_LT NE_W DTFH=0. 4 rm DP_PORT_PVR o6 VoL TAGESoY
CK
?f'c{“?ﬁ%;aws\[fr o2 m o
MAKE_ E=TRUE =
- POVOENETFET
— _=PPOV9 ENET MCP_RMGT 20 23 N
UNUSED MCP PEO[ 3: 0] AVDD/ DVDD
20 _=PP1V05_ SO0 _MCP_PE _DVDDO _—
—_— l ENET1VO5: | NT 0
e prna——— = ﬁmTlésgAlsé ERE?IJT = u =RTLe211 REcour  ROBL AIAAMNE VAKE_BASE=TRUE BB \I\CION:'FIFNElT_NrDTFtO amm
(SINCE PEO[3:0] IS NOT USED ON K6) M N_CINE_W DTH=0. 4MV 402 s% wiw | Wl VOLTAGE=1. 05V M N_NECK_W DTH=0. 2nm
M N_NECK_W DTH=0. 2nm
— VOLTAGE=T. 05V ENET1VO05: EXT 0
PP1V05 S0 REG o =PP1V05 S0 REG  RO81 LAAAZ — =PP1V05_ENET_PHY 0
MAKE BASE=TRUE —_— — — =
M N EIENE w B¥¢8 IZIMVI 402 5% 1/ 16W M- LF
( CONNECTS TO MCP BALLS) 20 _=PP1V05 SO MCP PE DVDDL — =PP1V05 SO MP PE VDD 5 ( CONNECTS TO THE DECAPS) VOLTAGE=T. 05V m
(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
min
T
@ Appl e Inc. o
FI X ME!I'! QUTPUT OF REGULATOR VALUES [] C.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
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2

3

3

HEATSI NK STANDOFFS 20 POEMN RDCP — PCIE AP R2D C P 1671 UNUSED USB PORTS
= =
Z0902 Z0901 2 POEMN RDCN — PCE AP R2D C N 16 71 72 15 _USB_EXTD P — TP USB EXTD P
STDOFF- 4. 50D, 98H 1. 1- 3. 48- TH STDOFF- 4. 50D, 98H 1. 1- 3. 48- TH G BT Te— = 15 Uss exTo N T TR
N A 75 30 7 CONN PCIE MNI_D2R P = PCIE AP D2R P 16 71 USB_EXTC P — TP USB EXTC P VAKE_ BASE-TRE 15 TP _ENET RESET L —_ ENET_RESET L a1
P s e e = TR BT 1o TP _MCOP CLK25M BUFO R —  MCP_CLK25M BUFQ R MWEBASETRE
7530 7 _CONN P E MN_D2R N — PCIE AP D2R N 1671 72 18 _USB EXTC N TP_USB EXTC N = Pr— T A TRy
_— MAKE_BASE=TRUE MAKE_BASE=TRUE 18 VDC _
: 7215 _USB MNI_P TP USB MNI_P . 0C T
= = 3 _POLE CLKIOOMMN_P — PCI E_CLK100M AP P, 167 e T 1o TP_ENET_TX_CTRL —  ENET_TX CIRL - x
= = USB MNI_N TP USB MNI_N = = =
LEFT OF CPU ABOVE CPU [rare=rr 72 18 UsB — TP ENET CLK125M TXGLK = ENET OLK125M TXOLK VARE BASESTRE
20 _PCE CLKIOOM M NI_N — PCI E_CLK100M AP N 1671 72 15 _USB_SDCARD P TP_USB SDCARD P . TP ENET TXD<O0. . 35 = ENET TxD<0.. 3> VAKE_BASETRUE
70904 = [rare=rr ST pe— P USB SDCARD N [raTe=rr 10 .. = .. sl
20903 STDOFF- 4. 5CD. 98H- 1. 1- 3. 48- TH a7 CONPCIEMN RIDP = PAEAP RIDP ™ UsB W P TP USB W P R BTk
STDOFF- 4. 50D, 98H 1. 1- 3. 48- TH v T 7 10 -
1 7530 7 _CONN PCE MN_R2D N — PCIE AP R2D N n 72 18 _USB WM N TP _USB WM N
1 UNUSED GPU LANES NAKE BASE-TRUE USB IR N TP USE IR N VAKE BASE-TRUE
72 18
16 _=PEG D2R N<15: 0> p— NC PEG D2R N<15: 0> 7218 _USB IR P — TP USBIRP NAKE_BASETRUE
= No_TEST-TRE = = TN B TRE
= = OW CP - 8 UsB T57 P — TPusBTS7 P .
= BELOW MCP BEL U 16 _=PEG D2R P<15: 0> — NC PEG D2R P<15: 0> 2 18 —
= No_TEST-TRE = 72 18 _USB T57 N TP USB T57 N =
FAN STANm:F 16 _=PEG R2D C N<15: 0> — NC PEG R2D C N<15: 0> MAKE_BASE=TRUE
oM T = Mo TEST-TRE [rare=rr
70905 16 _=PEG R2D C P<15: 0> — NC PEG R2D C P<15: 0>
= Mo TEST-TRE [rare=rr
35’2R2P7 1 16 _PEG CLK1OOM P — TP_PEG CLK100M P LVDS ALI ASES
- e BASETE 51 s _=PP3V3 ENET PHY
71 16 _PEG CLKI0OM N — TP_PEG CLK100M N
= [rare=rr )
: =MCP | FPA TXD P<0..2> — LVDS |G A DATA P<0..2> ENET1V05: | NT
= 16 _PEG CLKREQ L — TP PCIE CLKREQ L v D = e D 7 1RO915
= [rare=rr
- =MCP | EPA TXD N<O. . 2> — LVDS |G A DATA N<O..2> 0
L = e LD T 5%
1/16W
ME-LF
402

a RTL8211 ENSVREG

MLB MOUNTI NG (TO C. BRACKET) SCREW HOLES v =M LEPAB 00 L Lves 16 ooc ak e T i um am e
OM T. =MCP_| FPAB_DDC_DATA LVDS | G DDC_DATA ME BT 1 o
M Z0907 D [Car=r s 91 — =RTL8211 ENSWREG oD =
70906 orory 1 [I>—=MCR_LEPA TXD P<3> NC LVDS | G A DATA P3 =
o TESTTRE = 5%
3P2R2P7 1 1 [I>—=MCR_LEPA TXD Ne3> NC LVDS | G A DATA N3 el
1 NO_TEST=TRUE AKE_BASE-TRUE 5402
1 [TR)—=MCP I FPB TXC P NC LVDS IGB CLK P
o TESTTRE =
= = =M LEPB TXC N NC LVDS IG B CLK N =
- v NO_TEST=TRUE MAKE_BASE=TRUE -
1 [TE)—=MCR | FPB TXD P<0. . 3> NC LVDS | G B DATA P<0..3>
o TESTTRE =
17 [TE)—=MCR | FPB TXD N<O. . 3> NC LVDS | G B DATA N<O..3> MCP89 ETHERNET VREF
UNUSED FI REW RE LANE NO_TEST=TRUE MAKE_BASE=TRUE
LCD 1 G BKLT PWM LVDS | G BKL PWM
M_LB MOUNTI NG ( TO TGDCASE) SCREW HOLES 7116 POE FWD2R P — TP_PCIE_FW 2R P Rl nniog oD o7 o0 23 20 15 s _=PP3V3_ENET_NCP_RVMGT
PCIE_FW D2R N — TP POE FWDPR N MEmSETRE 1 LCD 1 G BKLT EN LVDS 1G BKL ON o
71 o oD
= LoD | EN LVDS | G PANEL
oM T Z(()]\ganO 7116 _POE FWRD C P TP PO E FWReD C p "WE™SE™E v o PYR oD o RO957!
Z0911 [rae=rr i =MCP_IEPA TXC P LVDS 1G A ALK P o
P2R2P7 7116 _POLE FWR2D C N TP_PCIE FWR2D C N "™ (g e D 1. 47K
3P2R2P7 3P2R2 = 1 =MCP | FPA TXC N LVDS 1G A CLK N - 6 71 19
1 16 _EW PWR EN TP_FW PWR EN S mng == 10 1/ 16W
1 = - =
16 _FW CLKREQ L TP_FW CLKREQ L \PHE BRSETTRE Mss
FW PMVE L TP FWPME L \PHE BRSETRE ?
16
= = o MCP_RGM | VREF
= = 71 16 _PCE CLKI0OM FW P TP_PCIE CLKIOOM FW P VRKE BASETTRE DI SPLAY PORT ALI ASES oD @
71 16 _PCE_CLK100M FW N TP_PCi E_CLK100M FW N \PHE BRSETTRE N
LVDS CONNECTOR HOLE T BT R0958 1 0958
UNUSED ETHERNET LANE 1 [R>—DP 1G MO P<0.. 3> — DP EXT M. P<0..3> o e 7 1. 47K o 10
16 _ENET CLKREQ L TP_ENET CLKREQ L DP 1G M._P<0..3> VAKE_BASE-TRLE oo 1 1ew 20
913 PO E_CLKI00M ENET P TP PO E akioom Ener p MEPSETRE - Mos 2 oo
71 7 202, R
3P2R2P7 71 16 _POLE CLKI0OM ENET N TP PO E clkioom ENeT N TNERSETRE 17 DP_IG MO_N<O..3> — DP_EXT_M._N<O..3> 66 75
T mTE ™ = e D
1 71 16 _PCIE ENET D2R P TP _PCIE ENET D2R P MAKE — DP IG M N<O..3> MR o
PCIE_ENET _D2R N TP _PCE ENET D2R N VAKE BASETTRUE -
7116
7116 _POE ENET RRDC P — TP_POIE ENET R2D C P \KE BASETRUE 1Ay 1G AX CHO P — DPIGAUXCHP Ve LR =
= 7116 _POE ENET RRDC N — TP POE ENET RED C N \E BrseTRE 17 CEry—DP 1G AUX CHO N — DPIGAUXCHN il
" \RKE_BASESTRUE DP IG M1 P<0..3> TP DP 1 G ML1P<0. . 3> MRKE_BASE-TRUE
1 .. .
EM 10O MEDI UM POGO PI NS (870-1794 ) ROQYO - m@ P IG M1 Neo. 3> TP DP 1O MLINGD. 5o e mETRE CPU FSB FREQUENCY STRAPS
OM T oM T 15 [TTy-ENET_ENERGY DET 1 '\/\/\/2 =PP3V3 ENET FET [OoDy 5 o1 52 6 @S DP | G AUX CHL P TP DP | G AUX CHLP NAKE_BASE-TRUE
ZS0900 ZS0901 ZS0902 5% DP 1 G AUX CHL N TP DP | G AUX CHLN VARE BASETRE 60 10 [TE)—CRUBSEL<0: 2> —  -mcP BSEL<0: 2> oo
4 KE._ E=TI -
2. 0Dl A- MED- EM - MLB- K84 2. 0Dl A- MED- EM - MLB- K84 2. 0Dl A- MED- EM - MLB- K84 ew D e BT WRKE_BASESTRUE
SM SM SM M- LF 17 (OoTp—RE LG HPDO DP_EXT HPD Vani [ 14 _CPU PEQ MCP — TP_CPU PECI_NMCP.
402 DP_AUX CH C N — DP EXT AUXCHCN \KE BASETRUE - MAKE_BASESTRUE
1 1 1 D = e > ° 7°
osCBry—DP_AUX CH C P DP_EXT _AUX CH C P D ¢ 75 BSEL<2. . 0> FsB Mz
DP_CA DET DP_EXT CA DET \PHE BRSETTRE
* < o= o 000 206
= = = N 001 133
010 200
011 166
R094 ig0 )
oM T oM T oM T oM T TOOK 110 (400)
250908 ZS0909 ZS0911 ZS0903 1» _DP I G HPDL LAAA 2 SMC ALl ASES 111 RSVD)
2. 0Dl A- MED- EM - MLB- K84 2. 0Dl A- MED- EM - MLB- K84 2. 0Dl A- MED- EM - MLB- K84 2. 0Dl A- MED- EM - MLB- K84 5%
SM SM SM SM 1716w
M= LF
1 1 ( : ) 1 (: ) 1 402 35 _SMC_SYS KBDLED —— TP SMC SYS KBDLED
= [rae=rr
= = = = MCP89 M SC ALI ASES
e e s s 1 CHARGER S| GNAL
EM TALL POGO PI NS (870-1698 ) e e 55 [TRy-=CHER ACK MC BC ACOK o 35 %0 s
23 m T 280307 28910 = e
oam T Z Z
750904 S0905 S0906

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

2.0DI A- TALL- EM - MLB- MB7- MB8 2. 0Dl A- TALL- EM - MLB- MB7- MB8

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

SM
_I: ]

oM T

ZS0915
2. 0Dl A- TALL- EM - MLB- MB7- VD8

SM
_[ 1

SM
_I: 1

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

SM
_[ 1

SM
_I: ]

oM T
ZS0913

SM
_I: ]

oM T
ZS0914
2. 0Dl A- TALL- EM - MLB- MD7- VD8 2. 0Dl A- TALL- EM - MLB- MD7- VD8

SM SM
1(:) 1(:)

EM THI NBC POGO PI NS (870-1820 )

|

M T
Z50912
. 0Dl A- TALL- EM - MLB- MB7- VD8
sm

N

:

oM T oM T

CPU VCORE ALI ASES

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

= D>

| M/PE_NTC TP_I WP6_NTC

NAKE_BASE=TRUE

= D>

NAKE_BASE=TRUE

ZS0917

2. 0Dl A- MLB- THI N- BC- K84 ZS0918

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

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

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

SYNC MASTE| K84 M_B SYNC DAT 02/ 04/ 2009
e
o Vv'v: " 1
d} Appl e Inc. 5' 856
o C. 0.0
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o T
o 10 7qgry FSB_A_L<3> Ja a3+ Uul1000 ADS* W HL FSB _ADS L a7
CEERALEuge PREN amps fmEEL G5l
9 14 7 L4 A5+ BPRI * 1, G5 14 69
DA e ol B < — =PP1V05_SO_CPU . 1 1:
o 10 Gory ESB_A_L<7> Me a7+ DEFER‘ S FSB DEFER L (pyue
o 11 7qEy FSB_A_L<8> N2 g+ DROV* [ F21 __FSB_DRDY_L G e o )
1oy ESB_A_L<9> 11 no+ DeSy+[EL __ FSB DBSY L D v w ngng
0 1 7B FSB A L<10> N3 HA10* 1%
o 11 7qEry FSB_A L<11> psla1r & BRO‘LEL  FSB BREQD L mmyuioo Loy
o 1 oy FSB_A_L<12> P2 At oe g g 402,
o 11 gy FSB_A_L<13> L2 13+ | ERR* 3220 e CPU_ | ERR L
o 11 7qEry FSB_A_L<14> Paclaiar & E INT*RB3  CPU INIT L am e e
o 10 7@y ESB_A L<15> P1 JA15% 2
o 11 gy FSB_A_L<16> RL 16+ Lok i FSB LOCK L aD e
o 1 7@y FSB_ADSTB_L<0> ML ADSTBO*
RESET*|,CL  FSB CPURST L s s oo
60 14 7. FSB _REQ L<0> K3 {REQD* RS0* hF3 FSB RS L<0> am e
o 14 7 FSB REQ L<1> H {REQL* RS1* |y F4 FSB RS L<1> am e
o 11 7qEry FSB_REQ L<2> K2 JRece* Re2rp G FSB RS L<2>  muw
o0 147 FSB_REQ L<3> I3 JREQR* TROV*[,&2 __ FSB_TRDY L am e e
o 11 7qEry FSB_REQ L<4> L1 JRecu
HI T* h,GB FSB H T L Va:n SES
s @ ESB A L<17> V2 pa7e wTvES  FSB HITM L oD w omT
o 11 7y FSB_A_L<18> 5 a1e* o 11 7¢gyESB_D_L<0> £22 { o U1000 D2l Y22  FSB D L<32> aD e
o 11 7qEry FSB_A_L<10> R3 | A10* BPMD*[yADE  XDP_BPM L<0> ey i o0 R1001: o 11 7qEry FSB_D L<1> F24. o1+ PENRYN  Dss+[,AB24 FSB D L<33> Gy e
- 7@ ESB A L<20> ve oor , FMipAX XD BPML<l> o 903 11> ESB D L<2> E26D2" Foaea pearp V24  FSB D L<34> D e e
0 1 7CED NS - A21 . a BPM2 CBD 1 0 k% o0 10 7y ESB_D_L<3> @23+ 2 OF 4 D35+, V26 FSB D L<35> B 7 14 0
o 11T no2c § g BPMB*[ACH  XDP_BPM L<3> iy o iow o 11 7qEry FSB_D_L<d> F23pa D6+, v23  FSB D L<36> Gy e
o 11 7qmry ESB_A_L<23> UL Ja2z- g 9  provpA2  XDP_BPM L<4> Sryisw 4922 o0 11 7qmry ESB_D_L<5> @5dps* pe7+fh122__FSB D L<37> G 7w o
5 14 7B FSB_A L<24> R4 a4+ Z PREQ* WACL XDP_BPM L<5> ay e o9 10 7CEY FSB D L<6> E25D6* peg*j W25 FSB D L<38> B 7 14 0
o 10 7@y ESB_A L<25> 1525+ g F Tek|[_ACs  XDP_TCK a0 13 00 o0 10 7@y ESB D L<7> E23D7* D39+ W3 FSB D L<39> D 7 1o o0
o 11 rqEry FSB_A_L<26> 3azer 3 z 1Dl A% XDP_TDI am o e o 11 7qEry FSB_D_L<8> k24 pe+ a0+, ¥25 __FSB D _L<40> e
o 11 7qEry FSB_A_L<27> Ve Jao7 el oo AB3  XDP_TDO oD 0 55 o 14 7qEry FSB_D_L<0> @4]po* o | o p41rf V22 FSB D L<41> Gy e
o 1 7@y ESB_A_L<28> VB Jaog* T™E|_AB5 __XDP_TNB am o o o 14 7¢gy FSB_D_L<10> 324 p10* p42c[ Y23 FSB D L<42> e
s 1 ESB_A_L<29> vadaoor TRST A8 XDP_TRST Lm0 1s o o 11 S FSB D L<11> s2sdomis § | & 13- pves _FSB D L<43> o
o 11 7qEry FSB_A_L<30> w30 DBR* [,C20  XDP_DBRESET L 1 s o 14 7qEry FSB_D L<12> 22 b2+ < | < D44 V25 FSB D L<44> Gy e
o 101y ESB_A_L<31> Vadpa1x P D R1002 o 14 ey FSB_D L<13> oo % | & Dis+ [ A23 FSB D L<45> G 0
o 11 rqEry FSB_A_L<32> V8 Jaz2 25 o 14 1qEry FSB_D L<14> K22 {D14* D46* |y A24 FSB D L<46> oy 7 e e
o 10 1qEry ESB_A L<33> Ad Jazax THERVAL it o 10 1@y ESB_D L<15> H23 D15+ 47+, AB25 FSB D L<47> G e e
o 1 2qEry ESB_A_L<34> AB2 {A34* 422 50 107 ESB_DSTB_L_N<0> 326 psTeNo* psTene* [, Y26 FSB_DSTB_L_N<2> 71469
9 14 7CEY FSB A L<35> AA3 {A35* PROCHOT* 5021 CPU PROCHOT L O 14 30 o0 o9 10 7CEY ESB _DSTB_L_P<0> H26-psTBPO* psTEP2* |, AA26 FSB DSTB L_P<2> e
o 1 +qEry FSB_ADSTB L<1> V1 JADSTBL* THERVDA[ A24  CPU THERMD P oy i s o 14 7¢gry FSB_DI NV_L<0> 25 {Dr Vo Diwerp2  FSB DINV L<2> e
L pooM L N THERVDC| B25  CPU THERMD N g s s
69 14 A20MF
9 14 CPU FERR L AS {FERR* THERMTRI P* |5, C7 PM THRMIRI P_L 14 36 69 69 147 FSB_D L<16> N22 16+ D4g* W AE24 FSB D L<48> 7 14 69
o S CPUIGANE L ad awer i o S ESB D L<17> K25Jp17+ Dao+[;AD24 FSB D L<49> =
H Ak o9 10 7CES FSB D L<18> P26 p18* D50+ AA21  FSB D L<50> B 71 0
o 14 (TR CPU STPCLK L D5 {STPCLK* — o 147G FSB D L<19> R23 Ip1o* D51+ AB22 FSB D L<51> a7
o 1 frmy CPU_I NTR |11 o o 11 1gary, ESB_D_L<20> L23Jp20+ Do2+[AB21 FSB D L<52> G 7w
o 1 - CPU_NM B4 |Li NT1 BoLko[ 422 FSB CLK CPU P i oo o 14 7qEry FSB_D L<21> [ D53+ A6 FSB_D L<53> Gy e _—
o 14 (TR CPU_SM _L A3 {sm * BCLK1| A21 ESB K N 14 60 o9 10 7¢ES FSB D L<22> L22 |ppo* D54+ AD20 FSB D _L<54> o 7 e
o 14 7qEry FSB_D L<23> V23 b3+ D55+ [ AE22 FSB_D L<55> G 7 14 o0
TP_CPU RSVD M4 M [rsvoo o 10 1 ESB_D_L<24> P25 | o4+ a | D56* |, AF23 FSB_D L<56> D=
TP_CPU RSVD N5 N6 |RsvD1 o 10 1 ESB_D_L<25> P23 |Dp5* B8 D57+ L AC25 FSB D L<57> e
TP_CPU RSVD T2 T2 |Rsvoe o 14 7qEry FSB_D_L<26> P22 D06+ psg* [ AE21 FSB D L<58> G
TP_CPU RSVD V3 V3 |rsvos a o 14 7y FSB_D_L<27> T24 |7 il D59+ AD21 FSB D L<59> D o
TP_CPU RSVD B2 B2 |RsvDa g o 10 1y ESB_D L<28> R4 |Dog+ 518 D60 AC22 FSB D L<60> D e
TP_CPU RSVD F6 F6 |RsvDs E o 14 7qEry FSB_D_L<20> 125 |ppo* D1+ A3 FSB D L<61> Gy e
TP_CPU RSVD D2 D2 |rsvos g — o0 13 7qors ESB_D_L<30> 125 Do pe2* [ AF22_FSB D _L<62> G 7 e o
TP_CPU RSVD D22 D22 |rsvor s o 14 7qEry FSB_D_L<31> N25 | a1+ D63+ L AC23 FSB_D L<63> oy 7 e e
TP_CPU RSVD D3 08 _|rsvDs 5}005 I FSB DSTB L _N<1>  L26]psten* DsTeNG* [ AEP5 FSB_DSTB_L N<3> oy 7 14 o
CPU JTAG Support T PLACE_NEARs: 50 107 FSB_DSTB_L_P<1> M6]osTBPL* DsTBP3* [, AF24 FSB_DSTB_L_P<3> 7146
R1090 2%:_2“ Elgﬁg- 2 81§§§ ﬁDZg? 197 m o9 10 7CEY FSB DI NV_L<1> N24 oy NvL* DINV3*hWAC20 FSB DI NV _L<3> B 71 0
o0 12 10 _XDP_TMB 1249, c161%: 1: Uose: APasi 15: 7 e 20 CPU_GTLREF 026 |oTirer gy sc cowpo|_Re6 e CPU_COVP<0>
R1091 e CPU_TEST1 C23 |TEST1 cowpl| W6 s CPU_COVP<1>
a3 i 'R1006 CPU_TEST2 D25 |rEST2 covP2|_AAL & CPU_COMP<2>
o 13 10 _XDP_TDI 1/\/\/\/2 2. 0K TP_CPU TEST3 4 |TEST3 cowp3| YL e CPU COMP<3>
et R1092 i{n:ilﬁ!“ CPU TEST4 AF26 |TESTA
R 109 L5 TP_CPU TESI5 AFL DPRSTP*HES  CPU DPRSTP L ucso o R1023* R1021*
o0 12 10 _XDP_TDO 2 TP_CPU_TEST6 A26 pPsLP+[,B5 ___CPU DPSLP_L am e 0 54.9 54.9
PLACE_NEAR=J1300.51:12.7 mm 1% " NO STUFF TIP_CPU TEST? I oPwrr [, 024 FSB_DPWR L & e o0 1 18W 1/ 18W
WD o0 BSEL <0> B22 > CPU_PWRGD O 5 24 o0 V05 Va5,
. CPU_BSEL<1> B23 st D7 ___FSB CPUSLP_L am e
1 60 CPU _BSEL<2> c21 «[LAE6  CPU PSI L
NO STUFF * Ps! 'R1022 ‘R1020
R1011! 27.4 27.4
o 1210 _XDP_TCK K Hisw Hisw
asw 2402 Q%:ELF
R14094 402,
w013 0 XDP_TRST_L 1/53/1\02\,2 PLACE_NEARS:
Mjgg\é\l ngZO: 1 Hl§§§ % 1? % m
Ei % i Hi : 1;'11.7 Pa
SYNC MASTER=T27 M_B SYNC DATE=02/ 16/ 2010
e
CPU FSB
d} Appl e I nc. 5 8561
8 C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P 'Rl ETARY Pl ERTY _OF APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN TH' S DOCUMENT | N CONFI DENCE 10 OF 109
1l NOT TO REPRODUCE OR COPY I T
VAL mans resges o INWAERERIITT 0 OF 76
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Current nunbers from Merom for

(CPU CORE POVER)

=PPW( E 81112

PLACE_NEAR=U1000. AF7: 25. 4 nm

44 A (SV Design Target)
41 A (SV HFM
A7 AB20 30.4 A (SV LFM
A9 oMT AB7 23 A (LV Design Target)
ALD U1000 At
Al2 PENRYN A
AL3 FCBGA AC12
Al5 30F 4 AC13
Al7 AC15
A18 AC17
A20 AC18
B7 AD7
B9 ADY
B10 AD10
B12 AD12
B14 AD14
B15 AD15
B17 AD17
B18 AD18
B20 voc |LAE9
(o] AE10
C10 AE12
c12 AE13
C13 AE15
C15 AE17
C17 AE18
cis AE20
D9 AF9
D10 AF10
D12 AF12
D14 AF14
D15 | vee AF15
D17 AF17
D18 AF18
= AF20 (CPU | O PONER 1. 05V)
E9 =PP1V0O5_SO0_CPU ;1512 1s
Sg 321 4500 mA (before VCC stable)
£13 76 2500 mA (after VCC stable)
E15 K6
E17 M5
E18 J21
E20 K21
F7 VCoP M1
F9 N21
F10 N6
F12 R21
Fl14 R6
F15 T21
F17 T6
F18 V21
£20 w1 (CPU I NTERNAL PLL POWER 1.5V)
AA7 || ( BRL#) PP1V! 812
AR ,|.B26
AALO VCeA 26 130 m
AAL2 N
AAL3 VI DO|_ADE CPU_VI D<0> oo s o
AALS VI D1|_AF5 CPU_VI D<1> oo s o
AALT VI D2|_AES CPU_VI D<2> oo 5 o
AALS VI D3|_AF4 CPU_VI D<3> oo s o
AA20 VI D4|_AE3 CPU_VI D<4> oD = 0
AB9 VI Ds|_AF3 CPU_VI D<5> oD 5 o
ACL0 VI D6|_AE2 CPU_VI D<6> o s o0
AB10
AB12
AB14 VCCSENSH_AF7 CPU_VCCSENSE P
AB15
AB17
AB18 VSSSE AE7 CPU_VCCSENSE N

Santa Rosa EMIS, doc #20905.

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

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

[

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

DATE=02/ 16/ 2010

TTTLE

CPU Power & G ound

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

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

Pl ace i nside socket cavity on secondary side.
1 s =PPW( E. L
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF
CRI TI CAL | CRI TI CAL CRI TI CAL | CRI Tl CAL CRITICAL| CRITICAL| CRITICAL| CRITICAL |CRITICAL |CRITICAL
+C1200 (1 C1201 |+ Cl202 ([1C1203 |[:C1204 [:1Cl205 |+Cl1206 [1Cl207 |+Cl208 |[1C1209
—— 22UF —— 22UF —— 22U —— 22UF —— 22UF —/— 22UF —/— 22UF —/— 22UF —/— 22UF —/— 22UF
L I A o TP RN, RN, LB BN TR
—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 05 05 805 805 805 805 805
NO STUFF NO STUFH NO STUFF
CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL | CRITICAL | CRITICAL CRITI CAL | CRI TI CAL
+C1210 [+ C1211 (+Cl212 (1C1213 |:Cl214 |+C1215 |:Cl216 ([+Cl217 |[+Cl218 (1C1219
—— 22UF —— 22U —— 22U —2 — 22 —4— 22 —/— 22U —4 22 — —/— 22UF
20% —T— 20% —T— 20% 20% — 20% 20% 20% 20% —T 20% — 20%
—F BePm xsR 2 &A% xsr 2 &A% xR 2 &A% xR 2 & wer 2 &2 xsr 2 &2 xsr 2 &2 xsr 2 &A% xsr 2 &2 xsr
805 5 805 805 805 80! 05 805
PLACEMENT_NOTE (C1240- C1243): £
Pl ace on secondary si de.
CRI TI CAL
NO STUFF CRI Tl CAL CRI TI CAL CRI TI CAL
.[*C1240 1 C1241 1C1l242 .|t 3
:—470UF 4MOHM ——470UF- 4MOHM ——470UF- 4MOHM :—470UF 4MOHM
ITQ [é‘zz.ov F‘zz.ov [3‘2
LY. TANT BOLY- TANT BOLY- TANT LY. 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 Tl CAL
1 C123 E C 23 1 C1232 +C1233 |1 Cl1234 E C 235 1 Cl 236 1 C1237
—— 22UF — 22UF —/— 22UF —— 22UF f— —— 22 —— 22UF
T T A ThL ThL TAL O OTERL O OTH
2 X5R- CERM 2 X5R-CERM 2 X5R-CERM 2 X5R- CERM 2 X5R- CERM 2 X5R-CERM 2 X5R- CERM 2 X5R- CERM
603 03 603 603 603 603 603 603

VCCA (CPU Avdd) DECOUPLI NG

1x 10uF, 1x 0. OluF

BYPASS=U1000. B26: : 4 mm
C 1

VCCP (CPU 1/ O DECOUPLI NG

1x 330uF, 6x 0. 1uF 0402
PLACEMENT_| NOTE—PI ace Cl1260 between CPU & NB.

1511 100 ZPP1VO5_S0_CPU
CRI TI CAL
(31260l l01261l01262 1C1263 1%:112U§4 1ClZ(:‘»SJ‘01266
%:EM

1U
20% _— 2 505 p— p—
2.0V 2 2 2 2 i 2 8" 2 i
POLY- $ARY EOE;{M QERm QERm QERm

D2T- sve

SYNC MASTER=T27 M.B

SYNC DATE=02/16/201

" CPU Decouplin

d} Appl e I nc. 051- 8561
S C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY: PR —
THE | V\FCRMQ | ON_CONTAI NED HEREI NIS THE
I ETARY PROPERTY_OF APPL wVPUT I NC.

TTHE POSESSGR AGRERS TO THE FOLLOW NG IR S —
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 12 OF 109

11 NOT TO REPRODUCE OR COPY I T e p—
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69 14 10 [T

1211108

s =PP3V3_S0_XDP

M ni - XDP Connect or

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

MCP89- SPECI FI C PI NOUT

=PP1V05_S0_CPU

XDP XDP_CON
R1315' CRI Tl CAL
54.9 3
L W DF40C- 60DS- 0. 4V
2 > F- ST- SM HF
1 00 2
o 10LE XDP_BPM L<5> COBSEN_AQ =100l o= COBSEN_ 0 JTAG MCP_TDO am e
o 10 XDP_BPM L<4> CBSEN_A1 S i 00 g - CBSEN C1 JTAG MCP_TRST L oD
o 10 XDP_BPM L<3> COBSDATA_AQ G 88 10 e CBSDATA_ D TP_XDP_OBSDATA_CO
6 10 XDP_BPM L<2> CORSDATA_A1 - 11 12 am CQBSDATA_C1 TP_XDP_OBSDATA C1
o = - 8 8 " !
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 o= OBSDATA_C3. TP_XDP_OBSDATA C3
™ = v 19 88 20 -
TP_XDP_OBSEN_BO COBSEN_EQ 21 5 o} 22 CBSEN D0 JTAG MCP_TDI oD
TP_XDP_OBSEN B1 COBSEN_E1 23 5 o}-24 CRSEN D1 JTAG MCP_TMS o
25 26
TP_XDP_OBSDATA_BO csuram | | gg 270 ol 28 o cesoaTa o TP_XDP_OBSDATA_DO
TP_XDP_OBSDATA_B1 CBSDATA_B1 - 29 00 30 - COBSDATA_D1 TP_XDP_OBSDATA_D1
31 32
XDP TP_XDP_OBSDATA B2 COBSDATA_E2 - 33 88 34 om COBSDATA D2 TP_XDP_OBSDATA D2
TP_XDP_OBSDATA B3 CRSDATA B - 30001 36 o CRSDATA DA TP_XDP_OBSDATA D3
R%%?Q T, D BT
CPU_PWRGD 1W\/2 XDP_PVWRGD PVRGDY HOOKO - 39 00 40 - L TP K/ HOOKA ESB CLK | TP_P Van B XDP
5% XDP_0OBS20 HOOK1 -1 0 o042 - L TP K#/ HOOKS ESB CLK I TP_N am -
Mib 4 VCC_0BS_AB 43 5 o244 VCC_0BS_CD Rll3KO3
1 D> PM LATRI GGER L HOOK -6 0 46 - RESET#/ HOOK6 so XDP_CPURST_L 1AAA2 FSB_CPURST_L Pani ELRES
1 om JTAG MCP_TCK HOOK. - 100128 » DBRY/ HOOK XDP_DBRESET_L oo 0 2 5%,y PLACE_NEAR=UL000.CL:5 MM
49 5 o030 NOTE: XDP_DBRESET_L nust be pul | ed-up to 3.3V. Mzb 4
72 38 10¢Ey—SVBUS_MCP_0_DATA spA =40 012 o= hiv'e) XDP_TDO am o e
72 38 10LHTY SMBUS MCP_0_CLK sa - 53 5 of-34 - TRSTn XDP_TRST L oo 20 00
Tkl N2 0 036 ol XDP_TDI oD 0 e
o9 10 (0T} XDP_TCK TaKo - 57 5 o358 - VG XDP_TMS oD o
59 5 o} 80 XDP_PRESENT#
X XDP
C13001: 1C1301
0. 1%%2—— :g ggi/{;lufz
402 T 402

51880774

Direction of XDP nodul e

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

SYNC MASTER=( K84 M._B

SYNC DATE=(02/ 25/ 2009

TTILE

eXt ended Debug Port (M ni XDP)

d} Appl e I nc.
®

TG NONEE ez |
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
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oM T
U1400
MCP89M AO1
FBGA
(1 COF 11)
69 10 7 FSB_DSTB_L_P<0> K34 | cpu_psTBRO* CPU_ Do |38 ESB D L<0> e
69 10 7@M~i¢ CPU_DSTBNO* CPU_DL* |yN36 ESB D L<1> o e
oy ESBDINVL<0> g 1o7d ey oeior by S FSB D <25 o
60 10 7 FSB _DSTB_L_P<i1> T31 TEP1* CPU_DB* |36 FSB D L<3> 2 10 e
D PSR DSTE L Nel> LD pllygedlaiol cPuDies o B FSB D L<d>  om e
o0 10 1¢gy-FSB DI NV_L<1> o—t P28 | cpy DBl 1% CPU_D5* |35 FSB_D_L<5> 7 10 e
- CPU_D6* |P37 FSB_D_L<6> 10 s
69 10 7. FSB_DSTB L_P<2> K33 | cpu_psTBR2* cPy_D7* | P38 ESB D L<7> e
69 10 7. FSB_DSTB _L_N<2> K32 cpu_psTBNR* cPU_D8* |86 ESB D L<8> e
wuorcay FSB DINV L<2> g g  N5jcpy pai2r cPU_Do [oL34 FSB D L<9> e
60 10 7, FSB_DSTB L_P<3> C36 | cpU DSTBP3* CPU_D10* (K37 FSB_D L<10> 710 60
69 10 7. FSB_DSTB L_N<3> D36 | cpy DSTBNAG* CPU_D11* (5K36 FSB_ D L<11> 106
00 10 7¢gry--SB_DI NV_L<3> A35 ] cpU DBI 3* CPU_D12* |5K38 FSB_D L<12> 10 s
- CPU_D13* |5N37 FSB_D L<13> 7 10 e
60 10 7 FSB_A_L<3> w8 | cpy A3+ CPU_D14* (5H37 FSB D L<14> 7 10 e
60 10 7 FSB A L<4> W4 | cpy adx CPU_D15* (5-38 FSB D L<15> 7 10 e
00 10 7Bry-ESB_A L<5> o—t 5| cpy As* CPU_D16* (5N28 FSB_D_L<16> ;106
60 10 7 FSB A L<6> T34 | cpu A6+ CPU_D17* (530 FSB D L<17> 7 10 e
60 10 7 FSB A L<7> V87 cpy A7+ CPU_D18* (N29 FSB D L<18> 7 10 e
60 10 7 FSB A L<8> VB8 | cpy A8* CPU_D19* P34 FSB D L<19> 7 10 e
60 10 7 FSB A L<9> 137 ] cpu Ao+ CPU_D20* (5129 FSB D L<20> 2 10 e
60 10 7, FSB_A L<10> Y38 | cpu AL0* CPU_D21* (5132 FSB_D L<21> T 10 60
60 10 7 FSB A L<11> V85 cpy AL1* CPU_D22* (532 FSB D L<22> 7 10 e
60 10 7 FSB_A L<12> ¥36,] cpu A1+ CPU_D23* (5133 FSB D L<23> 7 10 e
69 10 7. FSB_A L<13> 33| cpy A13* CPU_D24* (5P3L ESB_D_L<24> ;106
60 10 7 FSB_A L<14> VB4 cpy AL4* CPU_D25* (5P30 FSB D L<25> 2 10 e
60 10 7 FSB_A L<15> Y37 | cpu A5+ CPU_D26* (N30 FSB D L<26> 7 10 e
9 10 7. FSB A L<16> Y35 ] cpu A6+ CPU_D27* |5P33 FSB D L<27> 2 10 6o
60 10 7 FSB A L<17> AF38 | cpu AL7* CPU_D28* (8L FSB D L<28> 7 10 e
60 10 7 FSB_A L<18> AB35 | cpu A18* CPU_D29* (5128 FSB D L<29> 7 10 e
60 10 7 FSB_A L<19> Y34 cpu ALo* CPU_D30* (5P3S FSB_D_L<30> 7 10 e
60 10 7 FSB_A _L<20> AE38_ | cpu A20* CPU_D31* (5P29 FSB D L<31> 2 10 e
60 10 7, FSB_A L<21> AC36 | cpu A21* cPU_DB2* (583 FSB_D L<32> T 10 60
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noom—PCLE_AP_D2R N -‘ ABLO | pE1_RXO_N @) PE1_TX0_N_Y6 PCl E_AP. D N -
no PCl E_ENET_D2R P Y10 | pE1_RX1_P o PE1_TX1_P| YO PCIE ENET_R2D C P o7
7o PCl E ENET_D2R N Y11 | pE1_RX1_N PE1_TX1_N
. PP3V3_SO_MCP_PLL_HVDD -
50 mA Vi1 |3 v pLL_wvop1 (PP PEXRST
Vi3 | 4+3.3V_PLL_HVDD_2
s _PP1VO5_SO_MCP_PLL_PEXSATA
325 mMA 100 mA O | ivio PLL PE
80 MA S | ivi 0 PLL_XREF_XS 1
AFL2 | 1V O PLL_XREF_XS 2
AF13 | 4vi O PLL_XREF XS 3 =
120 mA (A8 | +vio PLL_SATA 1
A | 4vi 0 PLL_SATA 2
25 mA M1 livioPLL H PEX0_TERM P| Y2 » MCP_PEXO0_TERMP
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 (DP++).
are necessary,

only pull-ups

R1710 100K 1 2

if used for TMDS/HDM only then
are necessary.

I f unused no pulls

RI/171100K1 2

DP_I G AUX_CHO_P
5% I7T6W MF-TF 402 55 | G AUX CHO N

GPl O

=PP3V3_S0_MCP_GPI O ; 1519

5% 17'16W MF-LF 402

Pul | - Ups

R1780 10K 1 2 SATARDRVR A EN R
[ 781 10K 1 2 °% IMIBW M-TF 402 AyD | P_PERI PHERAL DET ., s
[782 10K 1 2 o% I718W M-LF 402 \j KEY M C LOAD DET
5% I7T6W M-LTF 402
Current nunbers from

MCP89 AO1 Bring-Up Support docunent (MCP89_TDP_EDP_Bri ngup_Targets_Appl e. pdf, dated August 5, 2009).
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oM T
U1400
MCP89M AO1
FBGA
.« _PP3V3_S0_MCP_DAC (5 OF 11)
140 mMA B29 | .3. 3v_RaBDAC DDC_CLKO/ GPI O 38| F29 o, AUD_| P_PERI PHERAL _DET e 1 s
DDC_DATAO/ GPIO 30| 25 o  MKEY MC LOAD DET s
29
2 mm e e o o e 2 e 1o ace e e
- - RGB_DAC_GREEN_B31 TP_MCP_RGB_GREEN
@ RGB_DAC_BLUE| 31 g TP_MCP_RGB_BLUE
RGB_DAC_HSYNG D31 TP_MCP_RGB HSYNC
RGB_DAC_VsSYNG E31 g TP_MCP_RGB_VSYNC
s @m-DP_1G MO _P<3> D26 | ppo_3_p/ TMDSO_TXC_P IFPA_TXC P22 g =MCP_| FPA_TXC P o
o qon-DP_1 G MLO_N<3> E26 | ppo_3_ N TMDSO_TXC_N IFPA_TXC N2 g =MCP_| FPA_TXC N oo
s qon-DP_1 G MLO_P<2> &6 | ppo_2 P/ TMDSO_TX0_P 1FPA_TXD0_PL 22 g =MCP_| FPA_TXD_P<0> oD
s qom-DP_1 G MLO_N<2> F26 | ppo_2_ N TMDSO_TXO_N IFPA_TXDO_ N B22 g~ =MCP | FPA TXD N<O>  rmy s
s @m--DP_1G MO _P<1> &= 22 | DPO 1 P/ TMDSO_TX1 P | FPA_TxD1_P|_E22 - =MCP_| FPA TXD P<1> o o
s com-DP_1LG MO_N<1> o=— 25 | DPO_1_N/ TMDSO_TX1_N 1FPA_TXDL_NL 222 o =MCP_| FPA TXD N<1> oD ©
s @m--DP_1G MO_P<0> @=— 22| DPO_O_P/ TVDSO_TX2_P 1FPA_TXD2_P| P22 g =MCP_| FPA _TXD_P<2> oo o
o @m-DP_1G MO N<O> o=— 25 | DPO_0_N TVDSO_TX2_N 1FPA_TxD2_ N2 g =MCP_| FPA_TXD_N<2> o -
! FPAfTXm,P% 9
s @m-DP 1G M1 P<3> =28 | DP1_3_P/ TMDSOB_TXC P I FPA_TXD3_NJ22_ g =MCP_| FPA_TXD N<3> o
s q@m-DP 1G M1 N<3> o=— 28 | DP1_3_N TMDSOB_TXC_N 1 B2
DT oo nmrer § oS e Smimmnee o
s o DP 1G M1 N<2> D28 | pp1 2 N TMDSO_TX3_N Z S . e —— (21>
s qom-DP_1G M1 P<l> &= "28 | DP1_1_P/ TVMDSO_TX4_P & | FPB_TXD4_P| 123 =MCP_| FPB_TXD_P<0> .
sqm-DP_1G M1 N1> o A9 Ippy 3 N TMDSO_TX4_N | FPB_TxD4_N|_K23 = | FPB_TXD_N<0> .
o qp-DP_1G M1 P<0> €28 | pp1_0_P/ TMDSO_TX5_P - | FPB_TXD5_p| 23 =MCP_| FPB_TXD P<1> B
s @m-DP 1G M1 N<O> =28 | DP1_0_N TMDSO_TX5_N <  !FPB_TXD5_N 123 =MCP_| FPB_TXD_N<1> 3
1 | FPB_TxD6_pP| 23 = | FPB_TXD_P<2> 9
+ mm--DP_L G HPDO H26 | 1pL UG DETO/ GPI O_20 LL | FPB_TxD6_N|_F23 =MCP_| FPB_TXD N<2> 0
s mo--L2P_L G HPDL J26 | ypLUG DET1/ GPI O 21 | FPB_TXD7_P| P23 =MCP_| FPB_TXD P<3> .
v o-SATARDRVR A EN 925 | HpPLUG DET2/ GPI O 22 1FPe_TXD7_NLE23 g~ =MCP I FPB TXD N<3> s
vy DP 1G AUX CHO P o g 128 Ippc cik2/ DP_AUX_CHO_P DDC_CLK1/ GPI O_40[ J28 =MCP_| FPAB_DDC CLK .
s, DP_1 G AUX_CHO N K28 | ppc_DATA2/ DP_AUX_CHO_N  DDC_DATAL/ GPI O 41| 29 gy~ =MCP | FPAB DDC DATA s
. DP_I G Al 1_P K25 | pbc_cLK3/ DP_AUX_CH1_P
B DP_1 G AUX CHL N K26 | ppc_DATA3/ DP_AUX_CHL_N
( GMUX_I NT)
» _PP3V3_SO_MCP_PLL_DP_USB . Lo BT o 7] A28 (GUWX TN )
210 mA 180 mA o +3.3V_PLL_DPO_1 LoD BKL ON GPI O 50| B25 LCD | G BKLT EN .
+3. 3V_PLL_DPO_2 LCD_PANEL_PWRI GPIO 58] 25 5  LCDIGPWREN &,
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 O PLL_I FPAB_2
s _PP1VO5_S0_MCP PLL_CORE
160 mMA 40 mMA MBS | 4vi O PLL_CORE_LEG
60 M N25 | +vi O PLL_SPPLLO_1
L26 | .vi O PLL_SPPLLO_2
40 mA M6 | 4viQ PLL_V | FPAB_VPROBE| L20 MCP_| FPAB_VPROBE o
20 mA [‘zg VIO PLL_V_L | FPAB_RsET|_K20 MCP_| FPAB_RSET oD =
+VI O_PLL_NV_2 -
25 _=PP3V3R1V8_SO0_MCP_| FP_VDD
180 mA A22 | LvDD_I FPA
A23 | +vDD_| FPB
20 s _=PP1V0O5_S0_MCP_DPO_VDD
A26 |,
160 mA o PP ThDS0_vPRose|_He8 MCP_TMDSO_VPROBE o =
€26 | +vi 0 DPO_3 TvDso_RseT| F31 MCP_TMDSO_RSET oo 2

K6/ K69 EDP currents used.

71

Ckay to float all

RGB DAC Di sabl e:

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

required

(or use

as GPICs).

NOTE: No Conposite/ S-Video/ Conponent Video 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_| G DDC_DATA
LVDS: Power +VDD | FPx at 1.8V

TMDS: Power +VDD_| FPx at 3.3V

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

SYNC MASTER=T27 M.B

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

oM T
U1400
MCP89M AO1
FBGA
(6 OF 11) External A
7133 SATA HDD R2D C P AH4 | SATA_AO_TX_P usso_N| €20 USB_EXTA N 3 72
no@m-SATAHDD RRD CN o A lsATA A0 TXN usso_p | B20 USB_EXTA P 2 72
Al rPort (PCle M ni-Card)
73 SATA HDD D2R N AJ4 | SATA_AO_RX_N use1_p [ J20 USB M NI _P 072
nomm--SATA HDD D2R P~~~ 5 A5 IsATA A0 RX P " usBL N| 20 g USBMMNI N = ~—~on
- O T57
3 ussz_p | €19 USB_T57_P
o 9 use2_N| B9 o USB T57 N Do 72
s SATA_ODD R2D C P AJ3 | SATA AL_TX_P m Y External C
7 = (oo-SATA_ODD R2D C N - AJ2 | SATA AL TX_N % S| use3 p| R0 e=pUSB EXTC P Ve n LR
Of usBa N| P20 qug USBEXTCN - or
7 a3 SATA_ODD D2R N A2 | SATA AL_RX_N = g Wat er nel on
5 D SATA ODD D2R P > A8 | SATA AL_RX_P © usa_p | E20 o= UsB WM P a2
c usBa_N| D20 B N 072
° Caner a/ External E
< m o) usss_p | E19 USB_CAMERA P o 72
TP_SATA C R2D CP - A6 | SATA BO_TX P |—= N s uses_N | D19 USB_CAMERA N o 72
TP_SATA C R2D CN bl A7 lsataBo XN <L | D 8 = SD Car d/ Expr essCar d
0 "} [uses_p| Gl9 USB_SDCARD P -
TP_SATA C D2RN - AT | SaTA BO_RX_N = uses_N [ F19 LSB_SDCARD N o7
TP_SATA C D2RP - A6 | SATA_BO_RX_P = External D
> 2 uss7_p [ 317 B_EXTD P
c é uss7_N | HL7 USB_EXTD N o
H%' .- CGeyser Trackpad/ Keyboard =PP3V3_S5_MCP_GPI O ;4
TP_SATA_D D AL4 | SATA BL_TX_P 5 ! 9 uses_p | J19 B_TPAD P w72
TP_SATA D_R2D CN - AL3 | SATA B1_TX_N o3 uses_n | H19 USB TPAD N 15 72
10178 =PP3V3_S0_MCP_GPI O <= \ B1_TX_ NLT gty D
! 8% - u External B 'R1851 | [|'R1853
R1800* TP_SATA D D2RN - ALL | SATA_BL_RX_N o | usss_p|Cl7 USB_EXTB P a4 72 8. 2K 8 2K
800 TP_SATA D D2RP - AL2 | sATA B1_RX_P - o g usBo_N[BL7 o g USB EXTB N & o ifisw Piow
B = 'R 402 202
HEI,EEV 8(5 £ uss10_p | EL7 USB IR P : :
2 D17 USB IR N
4 USB10_N 972
MXM_GOOD L | saTa Lep/aPi 0 30 3 F st oot h — R1850°) | R1852°
> usB11_N| GL7 USB BT N 30 72 5% " 5%
. NCP_SATA_TERVP 21| surn rere 8 e P[P g g UsBBIP Rl K, L,
- — - 402, 402,
1R1805 UsB_oco*/GPI0 25 [ A7 o USB_EXTA OC L .
2, 49K UsB oC1*/GPIO 26 [ L17 o USB EXTB_OC L ..
/96w % NG 1 USB_0C2*/ GPI O 27_MePI 00 [ K17 o USB_EXTC OC L
462" NC)é NC 2 USB_OCc3*/ GPI 0 28 MPI O 1 | K19 o USB_EXTD_OC L
NC)é NC_3 oc2# Also for EXTE
1 W2 NG 4 USB_RBI AS_GND | 119 = MCP_USB_RBI AS_GND OC3# Al so for EXCARD
R vrer[C13 o MOP _RGM I _VREF am 18R817860
1%
- ENET_RXD<0> - 214 | Rav 1 _RxDo RaM 1 _Txoo | G183 o TP _ENET_TXD<0> . i
7 = omy--ENET_RXD<1> ; Cl4 | raM | _RxDL rRaM | _Txp1 | HL3 ; TP _ENET_TXD<1> 0 2402
73 a1 ENET_RXD<2> 216 | RGM | _RXD2 rRaM 1 _Txoz | F14 o TP _ENET_TXD<2> N
s s frmy—ENET_RXD<3> 5 | RoM | _Rxcs Rav | _Txos [ D14 g TP ENET TXD<3> . =
73 31 ENET_CLK125M RXCLK E16 | Ravi | _RXCLK Z RGM | _TxcLK | GL4 TP_ENET_CLK125M TXCLK,
_ s my—-ENET_CLKI2SM RXCLK g FE16 _ _
23 20 05 _=PP3V3_ENET _MCP_RMG - ENET RX CTRL - Al4 | pavi | _RXCTL 5 RGM | _TXCTL i‘Mq
R1810° o ENET ENERGY DET o M4 |gaui N ePi03s Raw i woc| FI3 o TP ENET_MDXC .
. K13
g »» _PP3V3_ENET_MCP_PLL_MAC RaMI_MIO[ KIS oy ENET MDIO s
- LF ML6
402, 20 m L6 J43.5v pLL_nac puaL BUF_2smz |13 TP MCP CLK25M BUFO R ,
 MCP_M | _COVP_VDD D13 | ravi I _cavP_voD
s MCP_M | _COVP_GND E13 | ravi | _cowp_a\D RGM | _RESET* 0314 > TP_ENET_RESET L o
1
R14891% I nternal MAC Di sabl e:
%/{:1%;\7\'} Connect RGM | _RXD<0: 3> together to 10K pul | -down.
402, Connect RGM | _RXCLK to 10K pul | - down.
Connect RGM | _RXCTL to 10K pul | - down.
€L Connect RGM I _INTR to 10K pull-down (if not used as GPlIO).

8

7

+3.3V_PLL_MAC DUAL must remain connected to 3.3V RMGT rail .

RGM | _COVP_VDD/ _GN\D nust

remai n connected as shown.

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

All other pins

K6/ K69 EDP currents used.
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MT *R1961
uU1400 10K
MCP89M AO1 Tasw
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 MgLF
72 40 (ry—-HDA_SDI NO - E2 T%?DATAJ NO HDA BI TCLK|_E4 - 1 HDA BIT CLK R__1 .22 » HDA BI T CLK o 50 72
5%
1/ 16W
Mete R1952
R1900* < “02
49.9 = g AUD_| PHS_SW TCH_EN 3 | ya SATA_I N1/ GPI 0.2 % roA RESET DL g 210 HDA RST_R L LNRA 2 HDA RST L oo
EL Qutput linmited to +VDD_HDA. (TPD N
402 Confirmed OK for this signal. R1953 v T T T s T - T T T T - -~ === |
2 o o 22 02 ! BUF_SI O CLK Frequency
2 MCP_HDA_PULLDN_COVP HDA_PULLDN_COVP HDA_SYNG - 230 HDA_SYNC R AAAA HDA_SYNC oo 72 ! = py !
e | Frequency |HDA SYNC !
402 | —
LPC AD<0> R1910 22 . 2 LPC_AD R<0> KL | pc ADo (1P L8 e LPC _SERI RQ 705 a7 24 MHz 1 !
72 37 35 LB, > (1PY) L(FI’%%ERI RQ CBD 7353 |
oy LPC AD<1> RIGIL 22 1,z 20 W om oor 7 LPC ADRS1> gy Lllipcant (1PY | I
e o7 ssqmy LPC_AD<2> RIOQI2™ 22 2 5% - LPC AD R<2> L2 | pe A (1PY) R1960 | 14.31818 Mz 0 I
o7 ey LPC_AD<3> RI9I3 22 . 2 % i LPC AD R<3> 3| Lpc_ams (1PY) O LPC FRAVEF ST g LPC FRAME R L LAAA, 2 LPC FRAVE L oy oo o0 72 | |
a a iy
TP_M.B RAM SI| ZE K2 || p */ GPl O_43 1 402 T T T TS AT . T ST |
{ (1PD) LPC_RESET*|SKT g LPC RESET_L oy 0 =5 72 | Bl OS Boot Sel ect |
57 35 oM CLKRUN L L6 | Lpc_CLKRUN*/ GPI O 42 (I PU) LPC_CLKo| L5 - LPC CLK33M SMC R o 2 72 : I/ E LPC_FRAI\/E# :
PP3V3 3 RTC s SMC_WAKE SCl _L DLl | 510 PME*/ GPI O 31 ~ M SC VDDENO/ GPI O 47| KIO MCP_CPU_VTT_EN L 10 | LPC 0 !
2087 s PM LATRI GGER L Gl | exT_sM */ GPI O 32 T MsSCVDDENL/ GPIO 48| B g M. B_RAM VENDOR 1 . ! !
s AUD | 2C INT L B3 | \20GATE/ GPI Q.55 = §, M SC_VDDEN2/ GPI O 17| 28 g g T57_PWR_EN ao NOTE: NFPBQ AOilgis | SPI 1 |
" i o mD-SMC RUNTIVE SCL L g M | KBRORSTI N/ GPI 075E| &2 M scvDoENs/ aPl 0 18 08 SMC_ADAPTER EN am = % = Su{ F?gO\(NnS 021 | |
R%gzgoK zll?él%%l M SC_VDDEN4/ GPI O 10| B o o LPCPLUS GPI O D 70w Fhese ins | NOTE: MCP89 does not support FWH, only |
C 1% 1% J10 MEM VDD_SEL/ GPI O_46]_<7 - MCP_MEM VDD SEL_1V5 epm s P : | LPC ROMs. So Apple designs will
T i s oM PVRBTN L - PURBTN" (1 PU-S5) g not use LPC for Boot ROM overri de
202, ,402 2 PM_SYSRST_ DEBX L F10] RSTBTN® (1 PU- S5) FANCTLO/ GPl O 61| H? - ODD _PWR_EN_L oD 0 e D P TR T T
FANRPMD/ GPI O_60/ MEPI O_2) 2 - MEM EVENT_L a0 2 27 3
a6 . FANCTL1/ GPI O_62 - ENET_LOW PVWR 10 r—- - .- - T T T T T =T === |
RTC RST L - RTC_RST FANRPML/ GPI 63/ NGPI O 3| A g SDCARD RESET @m o | SPlI Fr eqgquency Sel ect |
s T PM RSMRST L - L | PVRGD SB (IPD) SLP_S3* CO‘ - PM SLP_S3_ L [T 7 %5 52 56 ! |
2 -—-MP_PS_PVWRGD - 2| PrReD (1PD) SLP_RVGBT [0 PM SLP_RMGT_L oD = | Frequency] SPI _DOJ SPI _CLK |
«[ D5 e PM SLP L 7 19 35 36 62
NOTE: MCP89 AO1 has strong (~10K) e (IPD) SLP_S5 GK3 - = |D<Sg esn RER : 25.0 MHz 0 0 :
pul | -downs on these pins. 6 MCP_WAKE REQ L | gm0 MCP_VAKE_REQ* MCP_VI DO/ GPI O_13 - MCP_ VI > oo 19 59
HD OJt t C:a. N PM BATLOW L A7 v oo MoP_VIDL Gl O 14 K4 g MCP_VI D<1> o = 5 ! 31.2 WHz 0 1 |
A B D —————————1———( — MCP_VI D2/ GPI O 15| K5 - MCP_VI D<2> oo w9 50 | |
p u p S \ o2 =21 oo MCP_VEM VDD_EN @B/ | NCP_VEMDD_EN GPI O 44 8 MCP_VI DB/ GPI O 16| K6 g MCP_VI D<3> oD 0 = | 42. 7 Mz 1 0 |
For EM Reduction on HDA interface I: - MCP. MEM VTT EN - GLO | NEMVTT_EN GPI O 45 E SPI_CS0*/ GPI O 10| E;l - SPI CSO R L o : 62.5 NHz 1 1 |
HDA_SDOUT_ R 41 SM | NTRUDER L 226 | NTRUDER" SPI_CLK/ GPIO 11—y YN oD 7 7 | :
HDA BIT O KR 1 e R =P VoSl R ) 7 o0 7 72 NOTE: 42 & 62 Mtz use FAST_READ command.'
HDA RST R L SMC | G THROTTLE L & | vepu_pi cor Pl 0.6 - e e | Straps not_provided on this page. |
1072 s 19 - ;. e o e | M sPKR el A IR OEE T T2 PR
HDA_SYNC R 1o 72 « o157 _RESET T o pou o SPKR/ GPI O 1 - MCP_SPKR R
2 10 GEXVCORE_PWR_EN 0| vepu_pi o2 aP 0 23 THERM DI CDE AL S MCP_THMDI ODE_P oD .
C1950:| | C1952: o1 10 reomy SP| ROM USE_M.B oI | NGPU_PI 0B/ GPI O 24 THERM DI CDE N @ MCP_THVDL ODE_N n R1970
ToPF L 10PE <@ il - - . e g R Mop_sPkr
sV 5T 530 JTAG MCP_TDI C10 | yTAG TDI (I P SVB_OLKOL g SMBUS MCP O _CLK oD o <0 72 r%Z.iE‘év —_—
ceRl 2 cER 2 = D S VOP D0 - JTAGTD (1P SVB_DATAO| B4 gy SMBUS_MCP_O_DATA oo s L4527 0 = USER node (Normal boot node)
1 = JTAG_TDO N 1 CLK =
JTAG MCP_ TN B0 | rac v (1Y) SMB_CLK1/ MBMB_CL - SMBUS _MCP oD » 72 1 SAFE node (For ROVSI P recovery)
O - - B5 o MCP. . )
1 C1951 1 C1953 1 JTAG MCP_TRST_L | 04 ITAG TRST* (1PD) S?@ﬁé&fﬁf?& = - ing\?R EN 1_DATA D = = Connects to SMC for automatic recovery.
—— 1OPF 10PF - o> JTAG MCP_TCK o 7107 37ac Tk 3 ) - D % o
2 38, —F W - BUF SIO LK PO sa ML o ARB_DETECT L -
402 402 25 MCP_CLK25M XTALI N - XTALI N
l J_ 25 <01} MCP_CLK25M XTALOUT o Bl | xTALcuT SUS_CLK 6Pt 0 34 2 - EM (LKS2K SUSCLK R oo 2 72
bl TEST_MoDE_EN_D4 > MCP_TEST_MODE_EN
R 2s rmyRIC CLK32K XTALIN P16 [ xTALIN_RTC PKG TEST| L16 o
= Cl6 K16 o
GPI O Pul | - Ups/ Downs BRI 2 e e 0 e
'R1959 'R1966 'R1975
=PP3V3_S5_NCP_GPI O , 4 R1930| ['R1931 10K 10K 1K
=PP3V3_S3_MCP_GPI O , 500 50 6w 6w /56w
=PP3V. 10 5171010 Wy it 402" 02" 02"
2 2
R1980 10K 1 2 SDCARD_RESET 1
_‘__::l 1OK 1/\/\/\/2 5% I7T1T6W M-LTF 402 T57 RESE]—
RT999 100K s Wz 5% TTOW WETF 407 GEyyOORE PUR EN = =
R193 100K 2 5% I7T6W M- LTF 4027 1o 37 a7 R R R
N -_: AV oy —SPLEMISE S 3 Pl at f or m Speci fi ¢ Connecti ons
R1YO 10K 2 MCP VIT EN L 19
RTOBA 1ok & VWV o S0 TTsw eI 07 M e e e Sor R1965
R1985 100K 1 2 ° - 157 _PWR EN 19 72 25 19 LPC RESET L 1 33 2 LPC PVWRDWN L 35 37
RTO87 100K 1/\/\/\/2 5% 17 T6W MF-TF 402 | bopl US GPl O . mvg — — Vsn\//ﬂv D
/\/\/\/ 5% I7T6W M-LTF 402 ® 1/ 1E\£I
R1988 10K LAAAZ s OoDD PWR EN L 103 hos
R1989 10K 1 2 °% IMI8W M-LF 402 \EnM EVENT_L 10 26 27 3 62 36 35 19 7 PM SLP S4 L — PM SLP S5 L gy o
RTO00 10K 1m2 5% I7I6W MF-LF 402 ENET LOW PYR . [MDAREBASESTRUE =
199 10K 5% I7T6W M-LF 4027 . .
RL9YL 10K =it oM LG THROTTLE L NOTE: MCP SLP_SS# signal has the SYNC_NVASTER=T27 VLB SYNC_DATE=027 167 2010
R1992 100K 1 5 NCP VI D<O> o behavior of Intel’s SLP_S4# signal. ——
RI993 100K 1 A2 5% T IEW M=IF 02 \rp v Deds> o MCP HDA, LPC & M SC
R1994 100K 1 2 5% UIBWWETF 202 oy peps> - T
RII95 100K 1 WAz 5% TIEW M=IF 302 by D3> o 051- 8561
5% 17 16W M LF 402 App| e I nc. v .
R1996 10K 1 2 AP_PWR_EN 1950 62 (<] ;
/\/\/\/ 5% 1716W MF-LF 402 C O O
R1997 100K 1 2 ARB_DETECT_L 10 NOTI CE OF PROPRI ETARY PROPERTY:
R1998 20K 1 2 SPI _M SO 7107 72 PRI ETARY | PP e ONERRPE R OVPUTER. | NG
/\/\/\/ 5% 1716W M- LF 402 THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 19 OF 109
= NOT TO RODUCE OR COP'
- I::NOTIOEgEALO?PLBLIS;|‘¥INWK:LEO?PART
K6/ K69 EDP currents used. IV ALL RI GHTS RESERVED 19 OF 76

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

23 8

23 14 8

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

" SW

=PP1V05_SW MCP_FSB

2000 mA

=PP1V05_S0_MCP_FSB

200 mA

rails are dynamcally switched in the SO state as needed,

=PP1V5R1V35_SW MCP_MEM s 2 2

oM T
Ul1400
MCP89M AO1
FBGA
(8 OF 11)

32 | 4vTT_cPU_1 +VDD_MEM 1| AGL4
K29 | vTT_cPu_2 +VDD_MEM 2| AL7
D32 | ,\1T_cPu 3 +VDD_NEM 3| AF18
L29 | 4vTT_cPu 4 +VDD_MEM 4| AF21
Y26 | +\vTT_cPU 5 +VDD_MEM 5| AML
V26 | 4vTT cPU 6 +VDD_MEM 6| AME
P27 | +vTT_cPu 7 +VDD_MEM 7| AK8
T27 | +/TT_cPU 8 +VDD_MEM s| ACGL3
J29 | T cPU 9 +VDD_MEM 9| AF16
N27_ | 4+vTT_cPu_10 +VDD_MEM 10| AF22
P26 | \vTT cPU 11 +VDD_MEM 11| AG20
F32 | vTT_cPu 12 +VDD_MEM 12| AMB
A32 | \yTT_cPu_13 +VDD_MEM 13| AGL9
H29 | .17 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
U26 | \vTT cPu 22 +VDD_MEM 22| AF15
T26 | +vTT_cPU_23 +VDD_MEM 23| AMB
81 | \vTT cPU 24 +VDD_MEM 24| ALS
B32 | ,uTT_crPu 25 +VDD_MEM 25| AL8
R26 | .vTT_cPu 26 +VDD_MEM 26| AF17
N26 | w71 _cPu 27 +VDD_MEM 27| AJ11

+VDD_MEM 28| AJ8

+VDD_MEM 29| AF14
V&7 | VT cPuz_1 +VDD_MEM 30| AV10
VB8 | \VTT_cPuz_2 +VDD_MEM 31| AF20
Y27 | +vTT_cPu2_3
Y28 | \vTT_cPuz_a

controll ed by MCP89 GPI Gs.

oM T
Ul1400
MCP89M AO1
23 s _=PPVCORE SO0_MCP (9 %B:GAM) =PPVCORE SW MCP_GFX 22 24
8450 mA (0.85V) ABS +VDD_COREA_1 +VDD_COREB_1 $ 15350 mA (0. 85V)
+VDD_COREA_2 +VDD_COREB_2
4300 mA AB20 | ,\DD COREA 3 +VDD_COREB_3| P4
R13 | ,vDD COREA 4 +VDD_COREB_4| N12
R7 | +vDD_coREA_5 +VDD_CoREB_5| M
T6 | +vDD COREA 6 +vDD_COREB_6| N14
T13 | +vDD_COREA 7 +VDD_COREB_7| V20
R11 | ,vDD COREA 8 +vDD_coreB_g| N0
ABL7 | 1vDD_COREA 9 +vDD_cores_9| P3
R10 | +vDD_COREA_10 +vDD_CorEB_10| P1
AB18 | ,yDD COREA 11 +vDD_CoREB_11| N1
T1 | +VDD_COREA 12 +VDD_COREB_12| N6
T2 | +vDD_COREA_13 +VDD_COREB_13| P8
AB21 | ,yDD COREA 14 +vDD_CoREB_14| N2
R4 | +vDD_COREA 15 +VDD_CoREB_15| N9
ABLY | ,\yDD COREA_16 +VDD_COREB_16| N8
P13 | +vDD COREA 17 +vDD_coreB_17| MLO
R2 | +vDD_COREA_18 +VDD_COREB_18| N3
T8 | +vDD_COREA 19 +vDD_coreB_19| N
R8 | +vDD_COREA_20 +vDD_CoREB_20| M
T4 | +VvDD_COREA 21 +VDD_COREB_21| M
RS | +vDD_COREA_22 +vDD_CoreB_22| P2
T7 | +vDD_COREA 23 +VDD_COREB_23| M
TS5 | +VDD_COREA 24 +VDD_COREB_24| M1
T9 | +VDD_COREA 25 ~ —  +VDD_COREB_25| V19
U22 | 1vDD_COREA 26 —  +vDD_coreB_26| N7
V22 | ,vDD COREA 27 (v *+op_coREB 27 N16
VB2 | ,vDD_COREA_28 +VDD_COREB_28| P°
NOTE: VDD _COREXx_SENSE si gnal s shoul d NOT Y22 | +vDD_COREA_29 +VDD_COREB_29| o
be used for renote sensing unless AA22 | ,\yDD COREA 30 +vDD_coreB_30| N3
COREA/ COREB are powered by separate P12 | ,ypD_COREA_31 Q. +vob_cores_31| M5
regul ators. P10 | +vDD COREA 32 +VDD_COREB_32| P9
I nstead connect regul ator sense point P11 | .vDD_COREA 33 +VDD_COoREB_33| Y17
as close to COREB FET as possible. +VDD_COREB_34| V18
TP Vv ENSEP L10 | ,ypD_OCREA_SENSE iﬁfgizii s
TP_MCP_VDDCOREA SENSEN L9 | GND_COREA SENSE VDD CoRER_ 37| Y29
. _=PP1V05_S0_MCP_PE_DVDDO +VDD_COREB_38| Y20
200 mA (DVDDO & DVDD1) AFT | +vi O_PE_DVDDO_1 +VDD_COREB_39| Y17
(PEO[ 3:0]) ﬁ: +VI O_PE_DVDDO_2 +VDD_COREB_40 :;8
Ckay to if.n i | EO[ 3: 0 +VI O_PE_DVDDO_3 +VDD_COREB_41
UL VL, PR § o] VI OPE DO e oo coree a3l
s =PP1V0O5_S0_MCP PE DVDD1
290, (V020 & DUDO1) | | M0/ 001 v cor s 9T a2 vrocrren o
14], : ) PE_ _
AEB | 4\i 6 PE_DVDDL_3 GND_COREB_SENSE] TP_MCP_VDDCOREB SENSEN
s =PP1V0O5_S0_MCP_PE AVDDO PP1VO5_S0_MCP_SATA AVDD
500 mA (AVDDO & AVDD1) ACL3 | +vi O_PE_AVDDO_1 +VI O_SATA_AVDD_1| AEL 300 mA
(PEO[ 3:0]) 2(5:5 +VI O_PE_AVDDO_2 +VI O_SATA_AVDD_2 ﬁz
Ckay to if.n i | EO[ 3: 0 +VI O_PE_AVDDO_3 +VI O_SATA_AVDD_3|
GEEPL[JS—WA' VE-Bir TEPhE Rl ADLL | 41\i O PE_AVDDO_4 +VI O_SATA_AVDD 4| AE4
ADL3 | .\ 0 PE_AVDDO_5 +VI O_SATA_AVDD_5| AES
AB13 | 1\i 0 PE_AVDDO_6 =PP1V05_S0_MCP_SATA DVDD ; .,
s =PP1V0O5_S0_MCP PE AVDD1 +VI O_SATA_DvVDD_1| AFL 100 mA
500 mA (AVDDO & AVDD1) Y12 | s\vi 0 PE_AVDDL 1 +VI O_SATA_DvDD_2| AF2
(PEO[5: 4], PE1[1:0]) Y13 | +vi 0 PE_AVDDL_2 +VI O_SATA_DvDD_3| AF3
AALS | 41\1 O PE_AVDDL_3 +VI O_SATA_DvDD_4| AF4
W2 | 4vi 0 PE_AVDDL_4 +VI O_SATA_DVDD_5| AFS
W3 | +vi 0 PE_AVDDL_5 +VI O_SATA_DVDD_6| AF6
» ¢ =PP3V3_SO_MCP_HVDD " Sfiﬁiﬁfﬁ*; 220
T11 ) SATA_DVDD_|
30 m o 3 3V-HvVDD 1 +VI O_SATA_DvDD_9| AFL1
+3. 3V_HVDD_2 AE1L
U3 | +3 3v VoD o #V1 O_SATA_DVDD_101 “E12
Sl +VI O_SATA_DVDD_11
2 s _=PP3V3_S0_MCP +VI O_SATA_DVDD_12| AEL3
250 mA ULl | 13.3v. 1 =PPOV9_ENET_MCP_RMGT s 23
U2 |3 3v 2 +vm7m7m71£ 140 mA
FS | 4+3.3v_3 +VDD_DUAL_RMGT_2| L13
E29 | 13.3v 4 =PP3V3_ENET_MCP_RMGT 59 18 23
E5 [ 4+3.3v. 5 +3. 3V_DUAL_RwvGT_1| AL3 300 mA
2o _=PPOVO_S5_NCP_VDD_AUXC +3.3v_puaL Rvor 2 B3|
150 mA L11 | 1vDD_DUAL_AUXC 1 20 ZEPIVS_Sb MoP o
ML7 | .0 DUAL AUXG. 2 +3. 3V_DUAL_USB_1 e 200 mA 240 mA
M2O +VDD:DUAL:Auxc:3 +3. 3V_DUAL_USB_2
21087 _PP3V3_G3_RTC +3.3V_DUAL_1| F8 40 M
?? uA (&) AL6 | 13, 3v_VBAT +3.3v_puAL_2| E8
5 mA (S0)

K6/ K69 EDP currents used.

oM T oM T
U1400 Ul1400
MCP89M AO1 MCP89M AO1
FBGA
(10 CF 11) (11 OF 11)

AP21 | aND 1 GND_68| AP AR4 | o\p_135 ap_200| E33
MB7 | anD_2 @D _69| B12 AULS | e\ 136 G\D_201| MBS
AVL | o\p 3 anp_7o| D12 A | anp 137 a\D_202| AV2
AB7 | e\D 4 ap_71| E12 ADB5 | o\D_138 G\D_203| AK2
AT | anp 5 ap_72| G2 AJ18 | o\p_139 a\D_204| AK
D18 | a\p_6 ap_73| A2 AL18 | o\p_140 @ap_20s| P37

Bl | a\np 7 aND_74[ AL12 AR24 | oND_141 a\D_206] S
AD5 | oD 8 a\Dp_75[ AVMB AA5 | oND 142 aD_207| 937
J2 anp o anp_76| ADB7 Gl8 | onp 143 ap_208| Y35
ATL | aND 10 aNp_77| AG32 B9 | aD 144 aND_209| &7
AMBO | oD 11 ap_7s| H12 AP | onp 145 G\D_210| AA35
€l | e 12 aND_79| AR3S AVRA | o\D_146 G\D 211| AUL8
AT3 | aND 13 anp_so| MO H24 | anp_147 G\D 212| AR6
AP24 | oND 14 e 81| 4 B30 | onp_148 aD 213 AV36
AMB3 | aND 15 ap_s2| V10 AR2L | aND_149 G\D_214| B33
AE27 | eND_16 ap_s3| VS D24 | enp_150 @D _215| AI27
AI24 | o\p 17 anD_ga| AL30 A0 | o\p_151 & 216 @
AHLS | enp 18 aD_ss| &7 AKS | aND_ 152 G\D_217| A5
A8 | anp_19 anp_ge| V29 N8 | enp_153 anp_218| AST
AML8 | oD 20 anp_g7| APLS E24 | onp_154 G\D_219| AD8

BS | anp 21 GND_ss| AN2 K15 | aNp_155 G\D_220| A2
J32 | anp 22 aD_go| AJ12 M9 | aNp_156 a\D 221| AP9
AJ21 | oND 23 GND_9o| ARLS AH27 | oD _157 G\D_222| A1
AK3S | oND 24 anp_o1| N20 E18 | o\p_158 D 223| V37
HIS | anp_25 anp_o2| P21 AA34 | o\D_159 GN\D_224| AA37
D33 | a\p_26 awp o3| B21 AK31 | a\D_160 GN\D_225| AG37
B18 | o\p_27 a\D_o4| 21 K11 | onp_161 aD 226 AL15
MB2 | a\p_28 ap_os| H21 ARL | o\p 162 G\D_227| ARL8

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

E6 | anp_30 anp_o7| AR AL21 | o\p_164 a\D_229| K14
J5 | aNp 31 6 aD_os| AP27 AALL | D 165 6 G\D_230| F2
K18 | anp_32 G\D_99| AMLS MB4 | aND_166 G\D_231| K27
AN34 | eND_33 GND_100[ AA31 B27 | anp_167 a\D_232| AL
ADLO | eNp 34 G\D_101| AM® V28 | a\D 168 GN\D_233| AB26
F34 | a\p_35 G\D_102| AH24 38 | ap_169 G\D_234| M9
V8 | a\p_36 @D _103| K12 D27 | enp_170 D235 S0
R35 | anp_37 GND_104] J31 R34 | anp_171 aND_236| R28
AR | a\p_38 @aD_105| E30 I35 I anp 172 ap_237| R29
A2 | aND_39 aND_106| AK7 AK34 | enp_173 ap_238| 31
AALO | aND 40 ano_107| V7 E15 | anp_174 a\ND_239| Y17
R32 | anp_a1 ap_108| MBL ARB0 | aNp_175 aD_240| K8
AR9 | a\p 42 G\D_109| AUL2 ARB3 | a\p_176 a\D 241| Y21

H8 | aNp 43 G\ND_110| AP I34 | anp 177 a\D 242| V31
AP12 | oD 44 ap_111| B37 ARBO | anp_178 a\D_243| Y18
AML2 | o\D 45 aND_112| A36 J4 | anp_179 G\D_244| V&1
A1 | o\D 46 a_113| F35 AR7 | aND_180 G\D_245| Y19
V32 | anp a7 aD_114| L27 AUL | a\D 181 G\D 246 V48
ARB3 | aND 48 aD_115| D85 AGLO | aNp_182 G\D_247| Y20
J7 | oD 49 aND_116] AL24 E9 | ap_183 D _248| W7
AA32 | D 50 awp_117| AP30 E27 | aNp_184 a\D_249| V21
AGB4 | aND 51 G\D_118| AHLS L21 | o\p_185 GN\D_250| AA28
ARS7 | D 52 awp_119| B2L AB8 | o\p_186 a\D_251| AA29
K24 | anp_s3 aD_120[ A3 H18 | enp_187 ap_252| N7
K21 | anp 54 a\D_121| AT38 B15 | onp 188 a\D_253| AD28
J8 | anp 55 a\p_122| B38 AM | aND_189 GN\D_254| AD29
AR | anp_56 G\D_123| AA21 A15 | ap_190 a\D_255| A
ANS | aND 57 GND_124| AD4 L18 | oD 191 G\D_256| W9
V2 | a\p_58 @D 125 A37 A3 | aND_192 ap_257| V20
AD32 | aND 59 a\D_126| AP18 GI5 | aNp 193 G\D_258| AA26
AD2 | aNp_60 anp_127| AM AL27 | aND_194 GN\D_259| AB27
D15 | enp_61 ap_128| B24 AV37 | aND_195 aND_260| AALT
AR | aNp_62 G\D_129| D80 D9 | anp_196 G\D_261| AAL8
L15 | o\ 63 ao_130 V4 L4 | anp_ 197 G\D_262| ALY
AK32 | eNp_64 aND_131[ AA7 N19 | onp_198 aND_263| AA20
ARL2 | eND 65 GND_132| AD34 H27 | aNp_199 G\D_264| Y21
ANSS | eND_66 aND 133 AK4
AN37 GND_67 GND_134 R37 = —

SYNC MASTER=T27 M.B

SYNC

DATE=02/ 16/ 2010
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C2300 hel ps reduce input rail
droop during Q300 turn-on.

o« =PP1V5R1V35_S0_MCPDDREET PHACE NEAREQRS00.9:2 mm

CR&%%A(B_ @300
1
100%‘";“:: ORI TI CAL Part STMFS4854N
S SSTMFS485NSTLG | Type N- Channel
1206-1
1 l_D@DF%OO Rds(on) 10 mOhm @. 2V
= o o Loading | 4.3 A (EDP)
o =PP5V_S3_MCPDDRFET 13 N2 NC
4
§ KELVIN 6 MCPDDRFET _KELVI N oo «©
a 1 C2305 &
Vv -0 1UF i
U305 | - i, HEE
SLG5AP031 402 NC MCPDDRE
o 10 o MOP_MEM_VDD_EN 2 |en TOFN 05 ET_SENSE oy «
ORI TI caL $ (“C'G ’zf'iv'vciﬂfo Voo PPLV5R1V35_ SW MCP
MERNELAES e e REBE e (o
"EASE- (OR 1.35V)
'R2305 o oner 2 TP MCPVEM DONE — =PP1VBRIV35_SW NP _NEM ., -
560K oo 57@" - 4250 mA
1’;5"" NV Requi renents:
240 - Mn Ranp-Up Tine: 20 uS (10%to 90%
<R1> - Max Ranp-Up Tine: 65 uS (ENABLE to 90%
1 L - FET Ron <= 3.8 nChns
Approx. Ranp Tinme (EN to 1.35V, uS): 7.91 + 0.0678 * R1(Kohns) NOTE: nVidi a reconmends | nfi neon BSCO30NO3MS for Q2300.
Gated Rail Savings: 120mwW

2 s =PP5V_S3_MCPDDRFET

1 (TR VCP_MVEM V EN

DI MM CKE d anps

CKE nust be held

Cl anps enabl e before MCP89 MEMVDD rai |

| ow to keep nenory in self-refresh.
swi tched of f.

CRITI CAL Cl anps rel ease after MCP89 MEMDD is up and CKEs are driven by MCP89.
Q2355 C anps al so discharge VIT rail via termination resistor on each CKE signal
NTUDS170NZXXG | @355/ Q2356 chosen for | ow out put capacitance.
R23f_€)oKl 3 NMEM A CKE<0>
K D 5w
1/ 16W
MF- LF
402,
MEMVTT _EN L <
5 [} }—
350 oty
SS'\%(lSFV D|3 4
SCD- VESM HE | 4 6 NMEM A CKE<1> Va:n RCE R
KH
=
1[G7T s 2 S e
: iR
. 1

NO STUBS on

CRI TI CAL

Q2356

NTUD3170NZXXG
SOT- 963

3 NMEM B CKE<O>

CKE si gnal s!

30
1%

{

6 NEM B CKE<1>

CBD) 15 27 70

1%

{

CBD) 15 27 70

on DI MM

SYNC MASTER=K6_M.B

SYNC DATE=02/16/ 2010

T

MCP89 Menory Rail Gati ng
BTG ROV s |
d} Appl e Inc. I,!gsi 8561 ] D
S C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREIN | S THE
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=PPVCORE _SO_MCPGFXFET

1

C2400 hel ps reduce input rail
droop during Q400 turn-on.
PLACE_NEAR=C2400. 1: 1 mm
X\W2400
1 5%2 MCPCORESO_VSEN_ P Qo s 7

CRI Tl CAL
1 C2400 PLACE_NEAR=QR400. 5: 2 mm
—— 1900F
2 &2 xR X\/\%ﬂ'oj-
1206-1
1§42 NMOPCORESO_VSEN N gy oo 75
PLACE_NEAR=C2400. 2: 1 mm
» =PP5V_S0_MCPFSBFET = @ 400
°|el” Part Si 4838BDY
- 1 C2405 b CRITI CAL Type N- Channel
. T R400 Rds(on) | 3.2 nDhm @. 5V
u2405 2 1Y, (o Si 4838BDY s(on) : :
SLGSAP033 402 s so-8 Loadi ng | 15.35 A (EDP)
XVCORE_PWR_EN 2 [EN TOFN g5 —
CRITIcAaL GL—DMPGEX _GATE H? PPVCORE_SW MCP_GEX
MCPGEX CNEG 3 |onveo o 6 (G driven to VCO = B
s | TP MCPGEX DONE ik Sast-Thue

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

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

= - FET Ron <= 2.5 nChms

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

NOTE: nVidi a recommends | nfi neon BSCO20NO3MS for Q400.
Gated Rail Savings: 860mwW

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

MCP89 GFX Core Rail Gating
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7

6

L2560 MCP 1. 05V PCl e Anal og Power
MCP Non- GFX Core Power » _=PP1V05_S0 MCP_AVDD UF 30- OHM 5A PP1VO5_SO _MCP_PE AVDD
20 s _=PPVCORE SO_MCP 800 mA 1YY 12 o NECK W DTH=0: 2 500 mMA
8450 mA (0. 85V) . . 0603 AGE=T. DSV
C2560 1 1C2561 |1 C2562 |[:C2563 |1 C2564 | C2565 |:r(C2566
C2500 1 1C2501 |+ C2502 ([ C2503 [1C2504 ([:C2505 |[1C2506 |[:C2507 |+C2508 1008 — ——=4, /UF ——1UF —1uF — 0, 1UF 0., 1UF 9., 1UF
ToUF — -2 7UF~ L 1UF —L0.220F 0. 1UF 0. 1TUF  ——0. 1UF 0. TUF 0. TUF 623V Y 18V 18V 8% 8% 28V
20% —— —1— 20% — 10% —— 20% — 20% 20% — 20% 20% 20% X5R 2 2 XoR 2 ¥oR 2 ¥oR 2 CeRM 2 CeRM 2 CERM
629% v 8% 5. 3v 28% T 28% 28% T 8% T 8% 603-1 402 202-1 202-1 402 402 402
X5R 2 2 X5R 2 X5R 2 X5R 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM
603-1 402 402-1 402 402 402 402 402 402 .
£ L2567 MCP 1. 05V SATA Anal og Power
MCP Merory  Pover 30- OHM 5A PP1VO5_ SO MCP_SATA AVDD ., D
2015 _=PP1VBRIV35_SW MNCP_MEM L 1YY YL N THES: 2 300 mA
4300 mA (1.5V) . : : 0603 NS R
C2567 1 1 C2568 |1 C2569
C25101: 1C2511 [+ C2512 [+ C2513 [1C2514 |[:C2515 |1C2516 |[:1C2517 |1C2518 |[*C2519 108 — ——4, 7UF ——0. 1UF
470F — L g 1UF 0. 1UF L 0¢ 1UF L0 10F 0 1UF —L 0 1UF 0. 1UF —L ¢ 1UF 0. 1UF 6233 S iy S 30V
20% —1— —T1— 28% 28% -1 28% -1 28% 28% - 28% 28% - 28% 28% X;’)R X5R CERM
4V 2 2 10V —F 10V 2 10V 2 10V —F 10V 2 10V —F 10V 2 10V —,; 10V 603-1 402 402
X5R CERM CERM CERM CERM CERM CERM CERM CERM CERM
402 402 402 402 402 402 402 402 402 402
= TR MCP 1.05V CPU/ FSB/ MEM PLL Power
MCP CPU FSB (VTT) Power MCP SO FSB (VTT) Power » =PP1V05_SO_MCP PLL_UF 220- OM 2. 2A PP1VO5 SO _MCP PLL_FSBVEM
08 =PP1VO5_SW MCP_FSB 20 14 s —=PP1VO5_S0_MCP_ FSB 555 mA l L2 NECK W DT H= 12 70 mMA
2000 mA o 200 mA 0603 AGE=T. 05V —_—
C25701 1C2571 [+ C2572 [+ C2573
C2520j 1C2521 |1 C2522 [+ C2523 C2524 1 12525 4. 78 — — ,UF — 0 luF — 0 1UF
lOUE e 4.07UF 1 OF lLaJF 4. 7UE 1 OF v, R2570 5 28 , Iov , Tov
6239 i 1 L% 20 L% PLACE_NEAR=R2570. 1: 50 i | 85 So5M So5M So5M
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 PLL FSB
L L CE'2T5'7CA5'- 0402 MCP 1.05V PCl e/ SATA PLL Power
MCP 0.9V AUX Cor e Power MCP 0. 9V MAC/ SMJ Power 220- OHM 2. 2A PP1VO5 SO MCP_PLL PEXSATA ..
208 =PPOV9_S5_MCP_VDD_ AUXC 20 s _=PPOVO_ENET_MCP_RMGT 1 12 4 N@%ETH: ) 325 mA
150 mA J 140 mA 0603 AGEETL. DSV
C25751 1C2576 |1 C2577 |1 C2578 |1 C2579
1C2526 |1 C2527 C2528 : 1 C2529 477UF L0 1UF -0 1uF -0 TUF -0 1UF C
—L_ 0 TuF 0. TuF 4.7uF 0. 1uF 2% 8% T, 8¢ T, ¢ T, 1%
— 20% 20% 20% 20% X5R 2 2 CERM 2 CERM 2 CERM 2 CeR
2 10V 2 18v 4V 2 2 18v 402 402 402 402 402
SHam F55M X5 o5
o L o L TRs0 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 L2, . . NEGK_W DIFEO: 2 160 mA
200 mA 100 mA 0603 AGE=T. DSV
C2580 1 1C2581 (1 C2582 |1 C2583 |1 C2584
C2530j 1C2531 |1 C2532 [+ C2533 [1C2534 |[:1C2535 C2536* 1 C2537 4. 708 — 0, 1UF 9., 1uF 0, dUF —— 0. 1UF
2.20F L L TUF L 2 2UF L2 2UF -0 1uF 0. 1uF 4.7 0. 1TuF v S 1Y 5 1Y S 10V S i8¢
20% —1— —T1— 10% -1 20% -1 20% -1 20% 20% 20% 20% X5R CERM CERM CERM CER
6. gV 18v 6.3V 6.3V 18v 10V 4V 18v 402 402 402 402 402
CERM 2 2 ¥5R 2 CERM 2 CERM 2 CERM 2 CERr 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 ., HTOL_SENSE: YES
o =PP1V05_S0_MCP_MRCLK DLL s _=PP3V3RIV5_SO_NMCP_HDA 25 _=PP3V3_S0_NCP_HVDD 821%529 HTOL_SENSE: YES
550 mMA 70 m 30 m 2 20 297
C2540 1 Lo AAN, DL_SENSE: YES
4. 708 —— C2548 1 1 C2549 C2541 1 C2542 1% r5a152P
W 4. 7UF 0. 1uF 4. 7UF 0. 1uF Tt 502
X5 2% 2% 2% 2% 402
& 2 2 T & 2 2 T BRDG 3 THEAL_SENSE: YES
L CRI T CAL
PPEVE SO oL e TR PV e S ngSPEIV3 SOlCPA330 | HTEY CEneE: YES U2594  PLACEMENT_NOTEs:
MCP 3.3V I/ O Power L L 82_60 = MCP_ — 1.0 », PP3V3_S0_LDO HTOL SE%SQE'6Y HTO___SENSE: YES OPA330 P'|: aceRcI odsect o SMC
; ; MV RN WRITES: R2590 s LR Ve
20 =PP3V3_SO0_MCP MCPHVDD:|P2V5 view  VOLTAGES3. 3V 5 :
MCPHVDD: P2V5 P R2598
250 mA o R259021 1 C2593 02 +IN 453
10K 10k CRI Tl caL LDO ADJI 4 ol K .SMc NB M sc 1 sEnsE s
C2543 1 1C2544 |1 C2545 |1 C2546 |1 C2547 13% 2 19¥ OM T _TABLE R2594" % NSE: YES
2 70F L L 01uF 0 1uF -0 1uF 0 TuF oy %05 U2597 Tok s gENSE
2T T, I8 v T, 8% 2% 4022 /1 2UF
CERM 2 2 CERM —F CERM 2 CERM —F CERM = M C5365- 2. 5V ey 200
603 402 402 402 402 1 SC70 5 02, X/
. o Hun vauT| 2 53
1 MCP_PLL LDO EN 3len o NC|4LDO ADJ GND_SMC AVSS & 26 5 40
LDO. ADJ
. 3V Al B P 2) 1 MCP 3.3V PLL Power
N_{:;P 3\/3 UX/ USB Power Re591 _bRavs s bee an_1 2 PP3V3 SO MCP_PLL_HVDD ,,
200 2—40 :?T'A:; S5_MCP MCP 2. 0V- 3.3V RTC Power 1 i s SMC P24 VN RESW BTG 3 M 0402 i Ji NECK W DTH=0. 2 50 mA
w00 PP3VE_G3_RTC itk HTOL_SENSE, YES 25392 G232
C2550: |1 C2551 2 un (S8 59 T T $i
4 7uF 0 TuF 5 mA (S0) C2552 1 = 10k Cer &
P I 4T CRLTI CAL i e i
508! S5 & 2 L2595 o] MCP 3.3V DP & USB PLL Power 1
220- OHM 2. 2A - PP3V3 SO MCP PLL_DP_USB -
= - - 0603 ’ N WL pTHe=0. 2 210 m
MCP 3.3V MAC/ SMU Power
CRI Tl CAL C2595i 1C2596 |1 C2597
A w1000 ZPP3V3_ENET_NMCP_RMGT MOP 3. 3V MAC PLL Power L 2555 4.7UF ——0 1UF~ -0 1uF
300 mMA . _=PP3V3_ENET_MCP_PLL_NAC FERR- 240- OHM 200VA PP3V3 ENET_MCP_PLL _MAC .. % S\f“z 2 9% 51 v SYNC MASTER=( T27 M_B SYNC DATE=(11/ 16/ 2009
20 mA 1 LYY Lz - - 20 A PLACE_NEAR=R2595. 1: 50 i | O55%' R2595 &M &5 I\ga 3 d d |
553: | 2554 REESSML SO NOP PLL DP USE 10,33, MCP St andard Decoupl i ng
477yE 9, AUF C2555: |1 C2556 2 YV PrE-ToTEE
625V 00 4. 7gF —— L0 1UF he=iy 116w | 051- 8561
Cebw 2 2 ok e 209 ob = Appl e Inc. ey
iy 2 2 g <) C. 0.0
603 402 3 .
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON o PP ETARY PRorErTY
= 35352987 1 | . TPS71725, LDO REG 2. 5V, 150MA, SC70 U2592 CRI TI CAL LDGO: FI XED THE | NEGRVATI ON_CONTAI NED HEREI N | S THE
L P Rl ETARY PROPERTY OF APPLE COVPUTER, | NC.
= 35352979 1 1 G, LDQ, TPS717, ADU, 150M, 3% SC70, HFLF U2592 CRI TI CAL LDO ADJ T e o e o e e 25 OF 109
DO NOT SYNC FROM T27. DECOUPLI NG CAP VALUES CHANGED. 11650004 1 PP Ro596 CRITICAL | HTOL_SENSE NO |1 NOT TO REPRODUCE CR COPY 1T
. . 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
Current #s from MCP89 AO1 Bring-Up Support doc (MCP89_TDP_EDP_Bri ngup_Targets_Appl e. pdf, dated August 5, 2009) IV ALL Ri GHTS RESERVED 23 OF 76
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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 cheog 1C2610 |+ C2611 Ji02612 MOP 3. 3V RGBDAC Power
10UF — L4 7UF 41 —— 1UF ——0.22UF —L-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% —T— 20% —— 20% —1— 20% -1 20% -1 20% 20% —T— 20% — 20% 20% —
6. SV 2 2 av 2 lSV 2 lSV 2 6.3V 2 6.3V 2 lSV 2 lSV 2 lSV T lSV 2 lSV 2 lSV —F lSV 140 fm
X5R X5R X5R X5R X5R X5R CERM CERM CERM CERM CERM CERM CERM
603-1 402 402-1 402-1 402 402 402 402 402 402 402 402 402
> go
L %’%bg 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 nA (1.8V LVDS) 60 mA
C26201| [1C2621 C26301 [1C2631
4. 7TuF % 1uF 4. 7Tuk % 1uF
20% 95 20% 95
85: > > %% 25 S 8%
By SEEM %85 o
L L -

MCP 1. 05V Di spl ayPort Power

s =PP1VO5_S0_MCP_DPO_VDD
160 mA
C26401 1C2641
s AUF

n 1 _MCP_| FPAB _RSET
n 1 _MCP_| FPAB_VPROBE
NO STUF

11 _MCP_TMDSO_RSET
117 _MCP_TNMDS0_VPROBE
NO STUF 1R2650
C26551
0. 1UF
ki
402

NO STUFF

K6/ K69 EDP currents used

4

dat ed August 5, 2009).

SYNC DATE=02/16/201

ort

SYNC MASTER=T27 M.B

et -
MCP G aphi cs Su

051- 8561

d} Appl e I nc.
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RTC Cryst al

R2§10 2810
1

pF

" 2 RIC_CLK32K_XTALOUT_R . 1!|; 2

5%

8 CRI TI CAL %

118 MDY i <

D Re8lhl o Y2810 &

Mzié}z@’ 7 1?5&9%%.? 2811
2 12pF
1 @on—RTC _CLK32K XTALI N 1]]2
11

MCP 25MHz Cryst al

R2815

0
" MCP_CLK25M XTALOUT . 1 2 MCP_CLK25M XTALOUT_R
> ST
R2816" Mjb%}y CRI TI CAL
iM <
2 Y=
e 73 B39
w0 o MCP_CLK25M XTALIN T

MCP SO PWRGD & CPU VLD

: =PP3V3_S5_MCPPWRGD

Cg8159 1

: %

A % 3l
0)

T |, u2850
s m—YR_PWRGOOD DELAY i L3pugtersew
4 NMCP_PS PWRGD gm0
o s mm—ALL_SYS _PWRGD 2,
3

DO NOT SYNC Wil H T27. REMOVED PCI E RESET S| GNALS +CAESAR XTAL

LPC Reset (Unbuffered)
7 10 py—LPC_RESET L PLACE_NEARFUL400. K7:5 MMy 3838% LPCPLUS RESET L oD -
Wity Rogss3
40 1,33 2 SMC LRESET L o
PLACE_NEAR=U1400. K7: 5 MM M[%EW

R2891
16 PClE RESET L 1 0 2 PCA9557D RESET_L 20
E_WE_M =TRUE /\éy\/—@
118w
R2§93 ho5"
1 2 BKLT PLT RST L 68
'—’\/Sf/é\f oD
W R2go4
1 2 AP RESET L 30
’\/5\%\/ s
1
46%'\4\/
CE 00 W R238325
PLACE_NEAR=U1400. L5: 5
72 19 [T LPC CLK33M SMC R 2 LPC CLK33M SMC oo 55 72

Pl at f or m Reset Connecti ons

PCl E Reset

(Unbuf f er ed)

System Reset Circuit

s [T PM SYSRST_L

1 10 [ XDP_DBRESET L 1.9, 2

R228229
72 1 T PM CLK32K SUSCLK R 2 PM CLK32K SUSCLK o 5 72
PLACE_NEAR=U1400. H11: 5 MM 5%

LY
402

R2899 10K pull-up to 3.3V SO inside MCP

33 SYNC VASTER=(T27 M.B) SYNC _DATE=(10/07/2009)
1 2 SYSRST_DEBOUNCE L 1 e

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

SB M sc

d} Appl e I nc.
®

= ay e ez |
051-8561 | D
C. 0.0
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Page Not es

Power aliases required by this page:
- =PPLVDDR_S3_MEM A

- =PPDDRVTT_SO_MEM A

- =PPSPD_SO_MEM A (2.5 - 3.3V)

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

BOM options provided by this page:

( NONE)

NOTE: J3100 is OM Tted on this page.
Proper APN(s) required el sewhere.

8

=PPLVDDR _S3_NMEM A

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

. =PPDDRVTT_SO0_MEM A

C2911

3

S

C2912

J=
2

—F

C2913

.

C2914 |2C2915

AE UF g 1UF
e TE

I

I
i

I

£Q916 Ak

Cc2917

18 7

2C2919 |2C2920

T T

. _PPVREF_S3_MEM VREFDO A
70 21 15 <0> 73 - 74 M A CKE<1> 15 21 7
oo MEM A _CKE<O = g‘\j‘DtD” CRITI CAL"\‘I‘gég = ME ame =
>gl7 NC A5G4 | 78 MEM A A<15> 1570 C29301
o 1 > MVEM A_BA<2> NCXs 'g A2 ﬂ%ggg AMg 80 VEM A A<14> % 0 2. 223@)——
81 |~ vop wg VDG 82 EBM 2
1 > MEM A_A<12> 83 gAlZ/ BC L 0 A1 | 84 MEM A A<11> amys o 4°§'EW
o o MVEM_A_A<0> 85 [ 3 ao 3 b agles MNEM A_A<7> am s
87 [ 5 voo =N \ppg, | 88 1
7 15 > MEM A_A<8> 89 | 5 A8 o] Aso| 90 MVEM A_A<6> ams o =
70 15 rmy—VEM A_A<5> 91 5as g gl 92 MEM A A<4> amyis o
93 VDD 3 Vi 94
o 15 [y MEM A_A<3> %5 [ ns 3 Ezqé 9% MEM A_A<2> am
0 15 o VEM A_A<1> 7 [ m = A0 ] 98 VEM A_A<O> s o
99 | = vop VDD~ |_100
0 15 > MEM A_CLK_P<0> 101 gcm § mg 102 NEM A OLK P<1> i
0 15 o> MEM A_CLK_N<0> 103 | 3 cior . aar o] 104 MEM A QLK NE1> o
105 | - vop VDD~ |_106
70 15 D MEM A _A<10> 107 gAlO/ AP % BAlg 108 NMVEM A BA<1> ams o
70 15 [T NVEM A BA<0> 109 o BAD RAS* 110 MEM A RAS L ams o
111 VDD VDD 112
0 15 - MEM A_VE_L 113 gv\g so*g 114 MEM A CS L<0> ams
01 o MEM A _CAS L 115 | casr corog | 116 VEM_A_ODT<0> ams
117 VDD vop G| 118
70 15 D> MEM A A<13> 119 8A13 ooT1o | 120 MVEM A ODT<1> ams o
e - MEM A CS L<1> s to S No-—ENe PPVREE_S3_MEM VREFCA A
o) VDD VDDC
NC%—O TEST VREFSCSAC Eg .
VSS A%
2y =NEM A_DQ<32> 129 [ o> bos o | 130 =MVEM A DO<36> ey i C2936i 1C2935
@ =MEM A DQ<33> 12; o D®B3 DE76 1;21 =MEM A _DQ<37> oo 0.1, % — OOQIUF
1 vss VSS o CE 2 2
a> =MEM A_DOS_N<d> 135 | O posar Dvig | 136 =MVEM A_DMVk4> am- 0 “Le
25 B> =MEM A _DOS _P<4> 12; o Das4 VsS o Sg VEM A DO<38>
vss D88, = ao = L
e =MEM A_DQ<34> 141 gDQGA DQB9G | 142 —NVEM A _DO<39> & —
28 B> =MEM A DQ<35> 132 o D®BS VSS o 11‘61 NEM A 24>
VSS DQH4 = DOx< 28
woqm>—=NEM A_DO<40> 147 gwg pbous g, | 148 =MEM A_DQ<45> g
“Baeiatous Lwloon st [ e o
vss DGS5* & = 20
« m=MEM A_DIVKS5> 153 [0 ows oasso | 154 =VEM A _DOS_P<5> s
155 vss vss g | 15
woqas=MEM A DQ<42> 157 ng Qs | 158 =MVEM A_DQ<46> oo
qa>_=MEM A DQ<43> 159 | 0 ooes b7, | 160 =MEM A_DQ<47> oo
161 [ 3 vss vss G| 162 ~
268> =MVEM A DQ<48> 163 o D8 D20 164 =MEM A _DQ<52> =
2 =MEM A _DQ<49> 165 DQ49 DQB3 166 =MEM A DQ<53> 2
< 167 gvss Vssg 168 1T
woqm>=NEM A_DOS N<6> 169 | poss* DVB oy |70 =MEM A_DM<6> e
“Baeiatsee Thoon  mtlEd [ o o
VSS DB4 o = 28
woqas=MEM A_DQ<50> 175 gDQ;o Des5 | 176 =MVEM A_DQ<55> oo
ncE>—=MEM A _DQ<51> 1;; o DGB1 VSS o 1;2 VEM A DO<G0>
Vss DO = a
e =MEM A _DQ<56> 181 80@6 DL 182 =MEM A _DQ<61> oo
2B =MEM A DQ<57> 1:2 o bB7 VSSo 1:2 VEM A DOS Ne7>
vss DQS7* & = o =
o > =MEM A_DVK7> 187 ng bas7, | 188 =MEM A D5 _P<7> gm0
189 | - vss vss & | 190
e =MEM A _DQ<58> 191 gDcss D2 192 =MEM A _DQ<62> oo
20> =MEM A_DO<59> 193 | 5 oopo DQB36, 122 =MEM A_DQ<63> &
195 1
o) VSS VSSs
. _=PPSPD_SO_NMEM A MEM A_SA<O> 197 | 3 sa0 EVENT* ;) | 198 VEM EVENT_L oD 5 o7 %
199 [ 2 yooseo S 200 =1 2C_SODI MVA_SDA =
NEM A _SA<1> 201 [0 om Szfg 202 =1 2C_SODI MVA_SCL @Eu
203 [ J vt VIT o] 204
29401 R2940* 11RZK941 1
2ok — 19K 5“%5}4/ Foxconn: 516-0201 -
o] T 96 Mol ex: 516- 0213

SPD Addr :

OxAO( W) / OXAL( Rd) 1

n n
Factory" (top) sl ot
LoVREFDD VSO }-2
315 vss D44 =MEM A_DQ<4> ao
12931 qu>—ZMEM A DO<0> loo® o7 cal oL | ENEMADOS>
?80/1 woE> =MEM A_DO<1> ot Ty T - V%
2 Loy 915 vss b0 G 10 | =MEM A DG5S N<O> ey o
GoEM - o> =MEM A_DMkO> 11 S ow J2900 Des0 oy |12 =MEM A DS _P<0> Gy
3] 5 vss FRE-THE yes T 1a
> =MEM A_DOQ<2> 1510 o "2 bl 16| =MEM A DO<6> p
o> =MEM A_DO<3> 175 e Ry owgl 18 | =MEM A _DO<7> T -
1915 vss EH VsS o |20
wocas=MEM A_DQ<8> 21 ] O oce - bazg| 22 | =MEM A DQ<12> i
o> =MEM A_DO<9> 23 | poe 53 basg] 24| =MEM A DOX13> .,
250 vss S yssg| 26
Ve =MEM A DOS N<1> 27 o D51 o DML 28 =MEM A DMc1> am e
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o oy NEM A_DOS_Ne7> WREERSETRE — VEM A DOS N<7> oo o o e CES VEM B DOS_Ne7> WREFRSETRE — _\ev B DOS_N<7> o SO DI MM Pi nswaps
7015 MVEM A_DMk7> BASEETRE. —  —MEM A DIVE7> MVEM B_DMK7> —BASEETRE. — =MEM B DK7Y &
fanY o A VAKE PASF=TROE—— oo 2 70 15 [T NVARE BASESTRUE  —— = oD 7 .-ww
- DO<56> _ =MEM A _DQ<61> . . DO< - _ = DO< -
72 1:<E M A 7> = - @2: 0 15 g NEM E 562 VARE _BASE=TRUE =NEMS 5$z D 7 d} Appl e Inc. psEex
e MEM A_DO<58> . — VARE_BASE=TROE =MVEM B DO<62> . = C. 0.0
D EM A DO<59> — = e = = <D NOTI CE OF PROPRI ETARY PROPERTY:
D> = Ya:i» X4 MEM B_DQ<59> a7
70 15 'VEM A 60> -_| = p— ='\EM A w<57> 2 = > THE | NFORMATI ON CONTAI NED HEREI N | S THE
VAKE. BKSI:_ o> MEM B_DQ<60 27 PROPRI ETARY PROPERTY OF APPLE COMPUTER, | NC.
T MEM A DO<61> = | =TRUE — =MEM A DO<56> 2 =VEM B DO<61> THE POSESSOR AGREES TO THE FOLLOW NG
> -_| = - = — | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
o ey NEM A DO<62>  MARE BASE=TROE MEM A_DO<62> MEM B_DO< = 32 OF 109
. 5@ VM A ez WARE BASE=TRUE == \EM A~ DOca s D _NEM B D&ggz 27 1 g Tg REPRCDUi OR COPY I T
70 1 . _— = 26 = 27 (AN TO REVEAL PUBLISH I T IN WHOLE OR PART
@—LWE—M —TROE — <D <o IV ALL Rl GHTS RESERVED 28 OF 76
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2

1

8

=PP3V3_S3_VREFNRGN

Required zero

NOTE: Must
buffers at once or

not enabl e nore than two SO DI MM nar gi ni ng

VRef source may be overl oaded.

T VREFMRGN: YES
RS33OO =PPVTT_S3_DDR BUF R3321
1SHOR PP3V3 83 VREFNRG\I DAC , 70— 200 . PLACE_NEAR=J2900. 1: 2. 54mm
FEQ 3 om 10mA max | oad 1 2
REERG LGS 2 i MYV
X VREFNRGN YES EFNRGN YES MLpw
VREFMRGN: YES 40
- W }UF CRI Tl CAL C33201 §2 VREFMRGN: YESH T LRE EM VREFDQ A -
T T VREFMRGN: YES 0. 1%%__ | I\&,ZS% R3322 o, m
¢ U3300 Ry 2 AL VREFMRGN DQ_SODI MVA_BUF 13433 2
VDD - .
- =1 2C VREFDACS sCL s wegp VOUTAIL VREFMRGN_SCDI MVA_DQ A, A4 VREFMRGN. YES 1By PLACE_NEAR=R3321. 2: 1nm
s> =1 2C_VREFDACS_SDA Tsoa ¥ vourgl2 VREFMRGN_SODI MVB_DQ
90 ﬁ vaurd4 VREFVRGN_SODI MVB_CA
Addr =0x98( V\R) / 0x99( RD) 10a1 L vaurgs VREFMRGN MEMVREG FBVREF L VREFMRGN: YES
NOTE: MEMVREG and FRAMEBUF shar e : - R3323 _
go a DAC output, cannot enabl e VREFMRGN: YES 1 209 5 PLACE NEAR=J3100. 1: 2. 54mm
both at the sane tine! R3320 1%
100K Mib w
L it 8 §2 VREFMRGN: YESt YR Wi im0 B =
240 @ \Vl\n& 25% R3324 ValThAGE 0. 75V m
oM T a VREFMRGN DQ SODI MVB_BUF 1133,
R3310 = & VREFMRGN: YES 1% PLACE_NEAR=R3323. 2: 1nm
,SHORT, ] 16
1A K PP3V3 S3§é%E§m CTRL + Mia i
mm
. mm
VOLTAGE=3. 3V . CRI TI CAL
@E VREFNRGN.3 YlES ) o VREFMRG: YES ) VREFMRGN: YES
2ol e VREFMRGN: YES R3331
gtdng—— U3310 1R3325 1 200, PLACE_NEAR=J2900.126: 2. 54nm
6% PCA9557 100K W
e Pd6 e ifisw i R LE
3lp0 P17 VREFMRGN DQ SODI MVA_EN 2402 VREFNR&“g\éEgl VREFM“Q‘&\‘_ VEShERVREE S3_NEM VREFCA A .
Addr =0x30( WR) / 0x31( RD) 4|1 P29 VREFMRGN DQ _SODI MVB_EN S2E 2 '\5&%35% : WX@%‘”;E&* 3 mm
5o po 10 VREFMRGN CA_SCDI MVA_EN = o 0ess R33$2 o
pq 11 VREFMRGN CA_SODI MVB_EN 4023 VREFMRGN _CA_SODI MVA_BUF LAAAZ
ps 12 VREEMRGN_MEMVREG EN . £ VREFMRGN: YES W PLACE NEAR=R3331. 2 1nm
m— =1 2C_PCA9557D_SCL ilsa Pe 13, no( RSVD f or  FBVREF) + ¥ MZ&W
wq@m_=1 2C_PCA9557D_SDA 2|spa P7] VREFMRGN CPUGTLREF_EN
THRM RESET*|5 15 VREFMRGN: YES
PAD R3333
~ & = 1 200 , PLACE_NEAR=J3100.126: 2. 54mm
VREFMRGN: YES %11 /‘,é"
L 'R3330 G0 PPVREF S3 MEM VREFCA B ,,
lOOK B VREFMRGN: YES‘W
s [rmyPCA9557D_RESET L Yow Q_\Vl\,\&f‘z%% R31§334 NV BYF=0. 2 mm
RST* on 'platformreset’ so that system 2402 1 VREFMRGN CA_SODI MVB_BUF 1 2
wat chdog wi | | di sabl e mar gi ni ng. fos) ¢ VREFMRGN: YES M:ll/g,\g\/ PLACE_NEAR=R3333. 2: 1nm
NOTE: Margining will be disabled across all = j 402
soft-resets and sl eep/ wake cycl es.

ohm resistors when no VREF nargining circuit stuffed

Page Not es

Power

- =PP3V3_S3_VREF
- =PPVTT_S3_DDR BUF

aliases required by this page:
MRGN

Si gnal

- =1 2C_VREFDACS_SCL
- =1 2C_VREFDACS_SDA
- =1 2C_PCA9557D_SCL
- =1 2C_PCA9557D_SDA

VREFMRGN: YES

'R3335
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON 1,012 VREFMRGN: YES
116S0004 2 RES, MIL FI LM 0, 5% 0402, SM LF R3321, R3323 CRI TI CAL VREFMRGN: NO M LF 5 3149 1 © '\&)?4% VREFMRGN: YES
) L
11650004 2 RES, MTL FI LM 0, 5% 0402, SM LF R3331, R3333 CRI TI CAL VREFMRGN: NO cééﬂ?;q— - <:125 %3364%2 N
VREF IVEI G BUF 1 DRI
== 0 VRGN _VEMVRE( oD =
- <1N ¢ VREFMRGN: YES 1 11/§w PLACE_NEAR=R7320. 2: 1nm
v hos"
VREFMRGN: YES
R3340
anOK B ?4 VREFMRGN: YES
gy S S R3344
d02 AL VREENRGN_CPUGTLREF_BUF 128972 cPU GTLREF @ ©

aliases required by this page:

BOM options provided by this page:

+

74 VREFMRGN: YES

gt

PLACE_NEAR=R1005. 2: 1nm

VREFMRGN: YES - Stuffs VREF Margini ng 'R3345

Circuitry. 100K
VREFMRGN: NO - Bypasses VREF Margi hi ng %"gﬁy

Crcuitry. 2402

MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MVEM VREG ) CPU GTLREF ( FSB) e L LR 2L VLD SN DATE 02/ 1002010

DAC Channel - A B C C D D FSB/ DDR3 Vref Mar gi ni ng

: sz |
PCA9557D Pi n: 1 2 3 4 5 7 d} Appl e 1nc. 051-8561 | D
Nom 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 range: 0.000V - 1.501V (0x00 - 0x74) 0.000V - 1.501V (0x00 - 0x74) 0.000V - 1.191V (0x00 - 0x50Q) T EPROHRLEAIER NS TIE |\
VRef current: +3.4mA - -3.4mA (- = sourced) +33uA - -33UA (- = sourced) +750UA - -528uA (- = sourced) .l TO M NTAN TH S DOCUVENT | N OCNE DENGE 33 OF 109
DAC step size: 7.69nV / step @ out put 8.59nV / step @ out put 9.24nV /| step @ out put 11 NOT TO REVEAL CR PUBLISH I T IN WHCLE CR PART 29 OF 76
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PCl E WAKE L

Al RPORT

BLUETOOTH

727 NA PEAK
606 MA NOM NAL MAX

- PP3V3 W AN

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.

PLACE_NEAR=J3401. 15: 2MV
C3431
5o; CONN PCIE M NI _R2D P 1712 9-1UF poEMN RDCP e
10% | | 16VX5R402
20 CONN PCIE M NI_R2D N 1120-1UF pgEMN_RDCN e
10% | [ 16V X5R402
51650582 C3430
PLACE_NEAR=J3401. 17: 2MV
CRI TI CAL
CONN PCIE M NI _D2R P oo
506]9313'001302
FST-sM CONN PCIE M NI _D2R N
32~ 31 oD 7o s
oo jictlign
2 1
0o 90- OMA
(AP RESEIL CONN L) gy g 0 O Z -> PLACE NEAR-13401. 11: 204 _ S0
- 00 - s 3
YT Y TE 1 DA PCIE CLKIOOM M N_CONN P4 (Y YY) PCI E_CLKIOOM M NI _P e
10 9 —_—
0o -
NodZlo ol | o x: POE_CLKIOOMMNI_CONN N 1 (Y YY) 2 PCI E_CLKI00M M NI _N e
14 13
NCX751-0 O CRLT| CAL
0o - !
59 Ol (3403
20 o0 19 - PLACE_NEAR=J3401.23: 2vv  DLPONS
22[ 0 (a1 — s 7 CONN_USB2_BT_P 4 (Y YYL3 UsSB BT _P Do
240 oles - s 7 CONN_USB2_BT_N —
210 of2 L.
2
28] Jler . . PP3V3 S3 BT F L USB BT N Ya:n SURD
30 29 — .
00 PR WS 2 W
34 o2 1CS413§ L3406
- H1U 2 (YY1t =PP3V3_S3_BT ,
GEEM  PLACENEARSL3406. 120 FERR- 120- OHM 1. 5A
0402- LF
= PLACE_NEAR=J3401. 27: 2MV
PP3V3_WAN F 44
Supervi sor & CLKREQ# |sol ati on
=PP3V3_S3_WAN , .,
CRI TI CAL 1C3440
R3440' |'R3453 € AT
100K 232K -, 8%
%13\7\‘7 6w u3440 2 ¢EEm
ab5, (], SLGAAPO16V
TDFN
P3V3W AN VDN 2 |sense
. AP_RESET CONN L 4
DLY = 60 ms +/ - 20% AP RESET L om =
AP_PWR_EN 1062
L AP CLKREQ O L 7 AP_CLKREQ L o 1
'R3454
100K
1%
1/16W
VF- LF
2402

R3453 |I'S DI FFERENT FROM K6

VCLTAGE:%. 3V

C34221

0. 1yF —
06 —
PLACE_NEAR=J3401. 29: 2MM \/’2

mm

402

15580367

L3404
FERR- 120- OHW 3A

0

%{
=

ct
i

1

2

SENS_R: ENG
CRI TI CAL
R3452 CRI Tl CAL
0-1(%/%\,2 Q@B450
TPCP8102
1206 23VIK-SM

PP3V3_W.AN F
M N _LTNE W DTH=1 mm
M N_RE DTH=0. 5 mm
VOLTAGE=3. 3V

C3420

W

PLACE_NEAR=Q3450. 7: 2MM

ILACE_V\EAR=@A5O 5:2MV

1
3

3V S3 WLAN FET

MOSFET TPCP8102
CHANNEL P- TYPE

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

2 PP3V3 W.AN R

4 MNLINEWDTH-1 im
M N_NECK_W DTH=0. 5 nm
VOLTAGE=3. 3V

=PP3V3_S3_WAN ;3

'R3451
10K

o
2 2

C3450 A
0. 10F R3450
112 F3VBWAN SS LA PM WAN EN L e
| L/ 5%
1Y ey
b 02
L SNS_Al RPORT_P o -
I SNS_Al RPORT_N oD o s
PART NUMBER | QrY | DESCRI PTI ON REFERENCE DES | CRITICAL | BOM CPTI ON

101S0245

1 RES, 00HM 5% 1/ 4W M- LF, 120

5 R3452

SENS_R: PROD

SYNC NVASTER=MASTER SYNC DATE=VASTEH
oL

X16 W RELESS CONNECTOR
d} Appl e 1nc. 1-8561
®

05
C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:

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

I NC.

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

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

P A a0 8 3. 8 e NeareL00. 361 1.5 W ( 7mA typ - Energy Detect)
C:3710 1 C:3711 1 1| we: marvel | nunbers, update for Realtek
P —— 0.1UF CRI TI_CAL
=PP3V3_ENET_PHY >Jf<¥)2 180> L37 15
08— PLACE_NEAR=U3700. 37: 1. 5 MV 2 402 FERR— 120 O_|M l
(43mA typ - 1000base-T) o - P! 0402- LF BLACE NEAR-US700. 3615 WM
(19mA typ - Energy Detect) PLACE NEARHUBT00. 151 5 M| S NEARSUBT00. 28:5 M1
WF: Marvel | nunbers, update for Realtek 1 G 17U(F):0 1 8:3 01 |2 g:317U(F):2 =
CRI_TI CAL 07 = Qoo? = %o PP1V05_ENET PHYAVDD
L3705 2 2 2 U RFEe S W
FERR 120- OHM 1. 5A 435 435 435 ENET1V05: EXTC3715 1 C3716
0402- LF 37141 R3722 220 L 0.1
PRPIV P =7 )
X » 637 S [P e sToo. 015 e
> -4 63 gz %15}4\, X85 X35 =PP3V3_ENET_PHY VDDREG ,
X 1 - - -
PP3V3 ENET PHYAVDD . 2402 PLACE_NEAR=U3700 45 5| MV If internal switcher is used, nust place 1x 22uF &
S BFEES § MY . PLACE 700,411 5 W = ENET1 ngl NEF;\Z/OZS INT  1x 0. 1uF caps within 5mm of U3700 pins 44 & 45.
. PLACE. 700, 6: 1 = 1
v 1C3705 [1C3706 ARG T C3 3 o NOTE: VDDREG rise time nust be >1ns to avoid danmage to switcher.
W T R : ft o
2 45}2{ 2 4%}2{ B PP1V05 ENET PHYAVDD R 1 2 4
| k&_l:\\/\éETH: & 0402 50917 Y6WF- LF PLACE_NEAR=U3700. 44: 5 MM
T 05N = If internal switcher is used, nust place inductor within 5mm
= of U3700, and 1x 22uF & 1x 0. 1uF caps wi thin 5mm of inductor.
R3750* IR3751 R3752* If internal switcher is not used, VDDREG and REGOUT can fl oat.
NO STUFF ©|S|  S][&| 3|9 o &8 3% 4 725 4. 7K 4. 725 =RTL8211_ REGOUT ,
1 16 1 ACE_NEAR=L3720. 2.
R3720' |'R3725[ ~3- ~%— ~g- g ~g- o’ ;5}29’2 X A CRI TI CAL M:A }29'2 ENETIVO5: [ KT ENET1VO5: | NT
1%50 4?10.07K g § E B g 8 ENET1VO5: I NT C3721 1 C3720
1/ 16W _16W z S z
Al B8 00 BRD For Exrr mal 1. bBLSLNEL §W teher “’{Ezbﬁz Lt SIS 0. 3R E%A g%w on
= 39 48 2
' D =RTL8211 ENSWREG - NSVIREG RTL8251CA- VB- GR REGOU RTL ?211 RéEGQJT L = m pLAoE NEAR=L3720. 2: 5 MV
TQFP NECK-W|DTH= -
R3796 A I.Egg’ DIDIATRUE  PLACE_NEAR-US700. 45:5 WA
s o rmy—ENET_CLK125M TXCLKA Q2 » ENET_CLK125M TXCLK R - 22 Irxc R 19 g s ENET_CLK125M RXCLK R R3790 o . 2 ooz ENET_CLKI25M RXCLK o 1o 75
o
By > oy ENET_TXD<0> - 23 Tx0r0) RO0] | g »| ENET_RXD_R<0> R3791 o . 2 ENET_RXD<0> o
7 s [y ENET_TXD<1> DEZN R RXD[ 1]/ TXDLY| 16 g 3| ENET_RXD R<1> R3792 9 g o7 W W Y ENET RXD<1> oD 0
o rm—ENET_TXD<2> - X2 RGMI/MI RO 2]/ Ao L7, | ENET_RXD_R<2> R3793 ¢ L oy ENET_RXD<2> oD e
ENET_TXD<3> - 28 |Tx0 3] RXD[ 3]/ ANL|_ 18 o | ENET_RXD R<3> R3/94 g . 2 ENET_RXD<3> 1573
E . - o I7T6W  M--LCF 40 @
o ENET_TX_CTRL - 27 lTxcTL RxCTLL 13 o x| ENET_RXCTL_R R3795 o . 2 ENET_RX_CTRL o
E el - o I7T6W  WM--LCF 40 @
. ENET_MDC - 20 IMc MO+ 0] | g ENET MDDl _P<0> pmya
By ENET_MDI O —s 2L W0 MANAGENENT M -[0][ 2 gy ENET_MDI_N<O> _pry oo s
M+ 1] |2 gty ENET_MDI _P<1> I
R3724 , o . ENET MO Nel> oo o,
o rmy ENET RESET L 14/, 2 RTL8211_PHYRST L 9 JprvrsTer RESET | vEDI A DEPENDENT hand Nt
kY3 NO STUFF MO+ 2] |8 gty ENET _MDI P<2> (myos
MLE |1C3725 M -12] 2 g ENET_MDI_N<2> oy oo
4 — % 1UF RTL8211_RSET -6 |rsET REFERENCE M
ENET_RESET_L |'S NOT ASSERTED WHEN WOL IS ACTIVE. T, 8% - MO 3] L1 g ENET_MDI_P<3> s
HENCE, RC (C3725 AND R3725) ARE NOT STUFFED. o2 M- [3] |12 ENET_MDI _N<3> v
RTL8211_ CLK125 - 32 |cLkizs
R§743;;9<1 cLacK LEDO/ PHYADD| 3 gy RTL8211 PHYADO
: %% 73 31 RTL8211 CLK25M CKXTAL1 42 |okxTALL LED LEDL/ PHYADL| 35 o o RTL8211 PHYAD1
%’{Ezltbw TP_RTL8211_ CKXTAL2 -3 loxxTace LED2/ RXOLY|_38_ gy RTL8211 RXDLY
2 ——
~ OO~ NO_STUFF
1F\’3731 C37901: R3755'| R3756" 'R3757
~RIBIS 10PE —— 4. 735 4. 735 4. 7K
1/15w T 18W 18W 16!
et CE%X 2 Lt S R R
= Reserved for EM
per Real Tek request.
RTL8211 25MHz C ock
NOTE: MCP89 CAN PROVI DE 25MHZ CLOCK, BUT CLOCK RUNS WHENEVER RMGT RAI LS ARE POWERED.
Desi gns nust ensure PHY is powered whenever RMGT rails are, or use separate crystal.
R3746
s - MOP_CLK25M BUFO_R 1,35 2 RTL8211 CLK25M CKXTALL gy o -
oL ACENENT WE_PflO% . ‘o Lra00 IbYNL, IVAS | ER=IVAS | ER SYI DA E=IVAS | EN
Configuration Settings: | | 051- 8561 Ib
PHYAD = 01 (PHY Address 00001) App € nec. rEvreToN
AN[1:0] = 11 (Ful| auto-negoti ati on) ) C. 0.0
RXDLY = 0 (RXCLK transitions w th data) NOTI CE OF PROPRI ETARY PROPERTY:
TXDLY = 0 (No TXCLK Del ay) THE LNECRIAT, p%w\ITAIOI%lERPSERE%arTHE e
THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 37 OF 109
NOT TO RODUCE OR COP!
|::NOTlOEgEALCRPUBusLEWWQECRPART !
DO NOT SYNC, EXTERNAL 1. 05V REGULATOR OPTI ON IV AL R GITS RESERVED 31 OF 76
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- CCOPY THI' S PAGE FROM K36 CSA. 39

PLACE_NEAR=T3900. 3: 2

PLA NEA%TS“@’IRSEM EA{?E}A

= NEAR=T3901. 4: 2. 54 MM

ENET_CONN_CTAP - N 1.3:2.54 MM
1 C3900 1 C3901 1 C3902 1 C3903
0. 1UF 0. 1UF —L 0. 1UF —L0.1UF
10% 10% -1 10% -1 10%
2 Jg¥ 2 ¥ 2 ¥ 2 ¥
ENET_MDI _x<1> pi nswapped for | ayout 402 402 402 402 _—
. ETHERNET CONNECTOR
CRI TI CAL =
T3901 e
7 gy ENET MDI_P<l> 1 12 s ENET_MDI_TRAN P<i1> 93?99
,_|_l __,_|_l RJ45- 10 0TX- K83
7 s1ggry—ENET _MDI_N<1> 2 e 11 ;2 ENET_MDITRAN N<1> FRT S
R3 ) _
3 10 ENET CENTER TAP<1>1 9023 75 214 °© 12:3{2
™>—> 1%1/ 16W ~MF-LF 402 3 ol Tran P1
TLA- 6T213HH R3902 1o TRAN_P2
4 9  ENET CENTER TAP<3>1 2~ 75 s o Tran e C
191/ 1(,5\\%1\%- LF 402 510 TRAN_NL
7 s1qgryENET_MDI_P<3> 5 ban] 8 s ENET_MDI_TRAN P<3> 17 o] TR ps
== . L
™ uCEy ENET_MDI__N<3> 6 7 s ENET MDI TRAN N<3> o} TRAN_N3
<— RX 9
CRI Tl CAL 1% olshew
T3907 ¢—— 11 | PINS
12 o
s s1¢mry—ENET VDI N<2> 1 % 12 s ENET_MDI_TRAN_N<2> - 514- 0704
s s1¢pry—ENET_MDI_P<2> 2 11 - ENET_MDI _TRAN_P<2>
3 10 ENET_CENTER TAP<2>1 ¢ 902]75
™ —> 1% 1/ 16W  'MF-LF 402 |
TLA- 6 T213HA R3900
4 9 ENET_CENTER TAP<0>1 75
1% 1/ 16W M--LF 402
s s1¢mry—ENET_MDI_N<0> 5 8 - ENET_MDI _TRAN_N<0>
2o ENET_MDI_P<0> 6 7 5ENET_MDI _TRAN_P<0>
@ nCED S
{ | ENET_BOB SM TH_CAP
I“r r rf r Transformers shoul d_be M N-REREY BHES: M
mrrore on opposite
6| 5| 4 9| 2[10[ 1 6| 5 7| 4 2|10 1 H
SHI4EFE $4d5ig8d Sides of Cthe bbard 1 C3910
—L 1000PF
D3900. 1: PLACE_NEAR=T3901.6:4 M T o B
D3900. 5: PLACE_NEAR=T3902.2: 4 MM 2 cerw
D3901. 1: PLACE_NEAR=T3902.6:4 MM
D3900 01 . —
ROLAVBOS 24P B ROLAVBOES4p 8| | DB90L.5: PLACE NEAR=T3901.2: 4 MM
SLP2510P8 SLP2510P8
ENET_ESD 9 ENET_ESD 9
CRI TI CAL CRI TI CAL =
—
d} Appl e I nc. 5' 8561
8 C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
PRI ETARY | PP e ONERRPE R OVPUTER. | NG
THE POSESSOR AGREES TO THE FOLLOW NG 39 OF 109
s I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
DO NOT SYNC FROM K6, W TH K84’ S CONNECTOR |11 NOT TO REPRCDUCE CR OOPY I T ol OR PART
IV ALL RI GHTS RESERVED 32 O: 76
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CRI Tl CAL
ODD Power Contr ol i)
I L TPCP8102
[ 23VIK-SM |
- =PP5V_S3_ODD _ - T LIS LD R
51850519 *j}ﬁlr REERS -
| TI L
34502 RA596* 14595 [Ty 9
3450 10QK 0. 068UF
78171 0002 leg? T 16 T
L4530 305 =PP3V3_SO_ODD _ b 2 C4596
RAS31 FERR 1000- OHM o ’ oD PWR EN LS5V L 1Rf°5°?<§ %gwao PWR_SS 01?|1L2JF
s __SYS LED ANCDE 2 NNAL o rsvsteD anoE R 1 Y Y Y2 _svs LED AnooE UF 1 E| R4A597: —\@%\/ L SENS R ENG QRI TI CAL
5% 1/ 16W 0402 2 1/16W 18\;- 13
W ) ble o0 R459 ISNS ODD Py s 75
L4531 . o 02 F 4578
1 4531 FERR: 1000- OHM —20 [ I | SNS OB N
—— 0. 001UF oD 6 75
T Ll LA svs Lep RETURM L a NOTE: 3.3V nust be SO if 5Vis S3 or S5 to e
2 cem St ensure the drive is unpowered in S3/S5.
ssr\/Bnglﬁl
SOT!
1 aDD PWR EN L
.2 PP5V_SW QDD
. emm
W ETR-YY BTHEG.
SATA CODD FL4578 -
oo F&fPAva
%MPV}3§ PLACE_NEAR=CA4520: 3WM
o =PP3V3_S0_CDD 3 (Y Y Y )4 = SATA ODD R2D UF_P 1124521 SATA_CDD R2D G P o
R — 0. 01UF |l 10%16v CERM 402
CRI TI CAL —
, 14500 2 (YY Y1 . SATA ODD R2D UE N 11124520 SATA ODD R2D C N n
R4590K 54'7:252T_ 05164 ] 0. 01UE !l 10%16v CERM 402
31%% 2 PLACE_NEAR=14500. 6: M1 PLACE_NEAR=UL400. AJ2: 3MM
zb}zévz I 3884 o7 SATA_ODD R2D P
= HII o= SATA_ODD R2D_N
7 8
% 7 qomSMC_ODD_DETECT egglo w7 SATA DD D2R C N @%‘ngl_
I ndi cates di sc presence E 88 ij - SATA_CDD D2R C P 90- Tivt 1T MA PLACE_NEAR=FL4525. 3: 3MM
FE] D TS 4 (Y Y Y L3 . SATA ODD D2R UF N 1]12CA526 SATA_ODD D2R N jormy 10 7
L 1 R — 0. 01UF |l 10%16V CERM 402
51650616 1YY Y2 . SATA ODD D2R UFE_P 1124525 SATA ODD_D2R P gy s
0. 01UE |l 10%16v CERM 402
PLACE_NEAR=J4500. 10: 4MV
PLACE_NEAR=CA4526: 3VWM
SENS_R ENG
CRI TI CAL
CRITI CAL %4%3929 PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
FERR—L%)S-%QM AA FRn 101S0245 2 RES, 00HM 5% 1/ 4W MF- LF, 1206 R4599, R4598 SENS_R: PROD
. PP5V SO HDD FLT LYY Y L2 PP5V SO HDD R 1,%% 2 =pP5V_SO_HDD.,
k- 5N 0603 mﬂtﬂtﬁ& S 3 4
VOLTAGE=SV PLACE_NEAR=J4501. 9: 3mm = 2 C4502
0. 1UF L_ISNS HDD P om0 7
1 iéfw, I SNS_HDD Ny 46 75 Passi ve de-enphasis filter . .
402 Use O-ohmresistors and NOSTUFF caps if not using
PLACE_NEAR=L4500. 2: 2m
CRI TI CAL =
SATA HDD FL4 458612 |
502 1 PLACEMENT_NOTE: Pl ace R4585, R4586, CA585, CA586 on the sane si de.
90- GHM 100VA 47PF 2Ry 58y ) L ) ) }
RRELS Resi stors shoul d be on inside, wth SATA passing straight through.
n: SATA HDD D2R C P 3 (Y Y Y L4 s SATA HDD D2R UF P CA5161 2 s SATA_HDD D2R FILT P R4586 . 2 SATA HDD D2R Py 1o
CRI TI CAL _ 0. O1UE | 10%16V CERM 402 27. 4 % 138w
52&3'28 4 22 SATA_HDD D2R C N2 (Y Y Y\t SATA_HDD D2R UF_N CA5151 2 = SATA _HDD D2R _FILT_N R4585 . 2 SATA_HDD D2R_N gy 10
1o o2 PLACE_NEAR=J4501. 6: 3MV 0. 01UF 11006V CERM 402 27.4 vl ESW
X - NEAR=: -6 A - 6 -
Sho ot PEAGE-NEAREL1R2S: §: 3MM CA585 1>
dosk—= | aree g, Y
9 10 g
voxtto o oor P b
13 14 b DERLLS
158216 -*- .., SATA HDD R2D N 3 (YYY )4 __ . SATA HDD R2D UF_N C45114 2 SATA HDD R2D C N ermyue =
— 0. O1UE | 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 .
PEAGE-NEARET4382: 143 YW

ﬁl% gnnect ors

BrRTRG, NOVEET s |

d} Appl e I nc. | 051- 8561 ID
= C.0.0
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Port Power Sw tch

POR IS METAL USB CONNECTOR PARTS

USB PORT A ( FRONT PORT)

PLACE_NEAR=J4600. 1: 3 mm

CRI Tl CAL CRI Tl CAL
U4690. 7: PLACE NEAR: J4600. 1: L4605
TF%?(%?E%\I 4880 & PLASE-REAR 34898:1:3 W FERR- 220- CHM 2. 5A
s _=PP5V_S3 EXTUSB N uT1 PP5V S3 RTUSB A ILIM . EN AR Y L2 _ PP5v S3 RTUSB A
MSGP M NREGCW BTHEG. & i 0603 M NREGCW BTHEG. & CRI TI CA
©oT—USB EXTA OC L 8 . A s Dv=cal
18 oc1 VOLTAGE=5V 1 VOLTAGE=5V
3 e cur2| 8 PP5V S3 RTUSB B I LI M (0;4061%2 J4Ugé)0
M N_LTNE_W DTH=0. 5 mm :
10 (oom--USB EXTB OC L j oco* M NNEGCW DTH=0.5 é‘é{g ) ﬂ%c&-\t F-RI- TH K84
NOSTUFF e o BPoNE &
CRI Tl CAL CRI Tl CAL GND_TPAD = RO
C4690 * 1 C4691 1 C4616 1 C4696 1 9 75 72 USB_EXTA MUXED N 4 (Y Y 3 75 CONN USB EXTA N A
I 2 L C4695 1 C4617 -
10UF 0. 1UF 100UF 100UF o]
o2 7] i 2%, 20, T TR T~ 1o
2 2 2 2
o8 bz CRSEBo M | CASE B2-5m % 2 2 G s 72 USB EXTA MUXED P 1Y YY L2 —~ CONN_USB EXTQ @ j o
PLACE NEAR=D4
PLA 7NEAR_EAR=D4288 33 bl ls o 0
. . . OmORIo)
Can NOSTUFF one of C4616 or C4696, BUT NOT BOTH S22 L j)
— 8
% cacl
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 Mux

s _=PP3V42 G3H SMCUSBMUX

SMC_DEBUG YES

37 36 35 MC RX_L

g

K
MFSNCfDEBUG YESY+

o

-

'R4650
10K
5%
1/ 16W
VE- UF

, 402

PLACE_NEAR=J4610.1:3 MM TITCAL ToF

CRI Tl CAL

We can add protection to 5V if we want,

FERR- 220- OHM 2. 5A

1 2 PP5V _S3 RTUSB B F

but | eaving NC for now

Pl ace L4600 and L4605 at connector pin

IS

M

57 36 35 (@O}—SMC TX L

N

50
PI 3USB102ZLE
D+ TQFN

~

72 10 gy USB EXTA P

)

D

72 10 @y USB EXTA N

CRI TI CAL

USB _DEBUGPRT EN L

p 8 e+ SEL
GND

SMC_DEBUG NO

1

SEE=9 Ghesse Bk

DO NOT SYNC W TH K84. UPDATE
UPDATED SMC_DEBUG BOMOPTI ON,

R4651
1 0 2
5% SMC_DEBUG NO
16w
Vo5 R4652
1 0 2
5%
16w
oty
o5
NEAR NOTES

D PLACE
STUFFED C4690

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

USB PORT B ( BACK

= CRI TI CAL
J4610
E?‘4Té F- RI-TH K84
i 4
21 USB EXTB N 4 YY Y L3 5 CONN USB EXTB N
B~ ; o
ummﬁBEXTBP 1 [ Y 2 75 CONN USB E P 38
PHASE-NEARERIES: 3: 2 MM 4o
4 13 15 |2 7
°C2P 2 8
- C 6
C 2 514- 0705
_2 # a1
2 —
R A0S O2N BI&18: 3 PrAGE-NEAREJ4818:5:2 WM
TUFF ORI TTCAL

PORT)

SYNC_DATE=(T07 037 2000)

%MSTER:( RoZ ML)
ternal USB Conn

ectors
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8 7

NOTE: Unused pins have "SMC_Pxx"

( DEBUG_SW 1)
( DEBUG_SW 2)

( EXCARD_CP)

( EXCARD_OC L)

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

( EXCARD_PWR_EN) 3 Pl P10 |_L|£34S.29107 P60 PM EN 762
. SMC _RSTGATE L P11 LGA- HF PELL KI2 gy s NC
o2 25 rmy—ALL_SYS_PVWRGD - Al2 P12 (1 CF 3) P62l KI1 g s NC
62 @M‘_ﬁ& P13 oMT P63l 12 g NC
NCx—gu—DLL_[P14 PEAL_KI3 gy SMC_ADAPTER_EN Flow) SURLE
1 o PM RSMRST L @=—Cl3 [P15 pP65|_J1 &=—> NC
s @—-MP_VR _ON e—Cl2 P16 P66 SMC_PROCHOT_3_3_L a6
1 O PM PWRBTN L @=—DL0 P17 P67| HI2 g SMC BIL_BUTTON L am
s SMC_P20 @=—D13 [P20 P70|_NL SMC_CPU_| SENSE w0
NC. Ell |p21 P71 1 SMC_CPU_VSENSE 30
NCx—gm—D12 |P22 Pro| 110 _gn  SMC GPUISENSE
NCx—gm—FLL P23 P73| N1 g SMC_GPU_VSENSE am s
23 P24 P24 P74 N _| SENSE a0
NCx—gu—E12_{P25 P75 SMC _PBUS_VSENSE 0
20 _SMC_BMON_ MUX_SEL e—F13 |P26 P76| N3 SMC _BATT_| SENSE am ©
NCx—em—EL0_|P27 PT7| L12 e SMC NB M SC | SENSE 2
72 37 10 LPC AD<0> P30 PO|_ A7 g  SMC WAKE SCI L ey
72 37 19, LPC AD<1> P31 PBl{ B6 g 5 NC
72 37 19 LPC AD<2> P32 PBZL‘&@ 19 37
72 37 wE)M“_BZ_ P33 P83 LPC PWRDWN L 19 37
72 37 19 m%‘ip&t PBAL‘M@ 34 35 36 37
2 LRESET_L P35 PB5| BS  gu  SMC RX L mgosess s
72 25 LPC CLK33M SMC P36 PB6|_Co  quup (OC) SMB MGMI CLK D
@y LPC SERIRQ g D6 |P37 P90 SMC ONOFF_L 36 43
NC—gm—D4_[P40 POl| G g SMC _BC ACK ) © s 5
s _SMC P41 Pl A5 _|Pa1 P92 SMC BS ALRT L 6
8By SNVB_MGMI_DATA (QQ) ‘v-. B4 |p42 P93 PM SLP_S3_L 7 19 62 66
5 O} SMS_ONOFF_ L - Al |pa3 poa| H4 PM SLP_S4 L 7 10 36 62
NCX—1g= @ |Paa P95 PM SLP_S5_ L 19
NCx—g= B2 |p4s5 pos| F4 - PM CLK32K SUSCLK am s 72
36 SMC _GFX THROTTLE L 1 P46 PI7| Fl gy (OC) SMVB_0_SO0_DATA D
9 @M& P47
57 36 35 3 SMC TX L P50
mwesumm SMCRXL o e e
as@%@-ﬁ_ﬂ_ P52
s SMC_PAO - N3 |PAo |_L|é4s.29107 PEOL_K1 - SMC_CASE_OPEN am =
6 _SMC_PA1 - NI [PA1 LGA- HF PE1|_J3 - SMC TCK am s 57
25 PM SYSRST_L PA2 (2 OF 3) PE2|_K2 - SMC_TDI am s o
51 (T} USB_DEBUGPRT_EN L (QC) - M |PA3 oMT PE3|_J1 - SMC_TDO ooy 3 27
2o 10q@y VEM EVENT L (QC) gy N2 [PA4 PEAL K& g SMCTMS ___  +mqrssar
s SMC_PAS PAS PFOL_K5 * SMC_G3H PONERON L ey s
Rt T — e whe o gesim o
PF2| M - SMC LI D QT 36 43 54
X B8 |PBO PF3|_L5 -~
o @m SMC RUNTIME sa L "oy PR 15 e aNG
27 C—SMC_ODD_DETECT > B9 |pB2 PF5|_N4 - SMC_MCP_SAFE MODE  gyom 26
s SMC PB3 (See bhelow) g A0 |PB3 PFOl L4 g S NC
s _SMC_PB4 - C10_|PB4 PF7|_Ma - NC
%—gm——B10 IPB5
« SNC_PB6 O cii Jeee POE —@—XNC e s T .
wom—SMC GEX OVERTEMP L~ g A1l lPB7 e SVB BSA DATA "
2 qm—SMC FAN 0_CTL - Gl1 |Pco PG3|_K7 o= (OC) SMB BSA CLK D
36 SMC FAN 1_CTL PC1 PG4 SMB_A_S3_DATA s
36 SMC FAN 2 _CTL PC2 PG5 SMB_A S3_CLK s
s @m—SMS FAN 3 CTL Py H13 |pc3 PGBL_MZ SMB_B_SO_DATA a8
a2 SMC_FAN O_TACH pca PG7|_L6 * -((I:) SMB_B _SO_CLK D
s D SMC _FAN 1_TACH ’e G2 |pcs o SMC PROCHOT "
36 SMC_FAN 2_TACH H1l |Pce SMC_THRMIRI P
s > SMC_FAN_3_TACH > 13 |pcr = o -
12—
s my—SMB_X _AXI S - MLO_|PDO PH3|_A4 - ne SMC_PH3 3
= [T SM5_Y_AXI S - N9 |PDL PH4|_B3 &=—x NC
a5 Z (| PD2 PH5| C4 —w—X NC
3 SMC_ANALOG | D PD3
a6 SMC_NB_CORE | SENSE PD4
s D SMC_NB_DDR | SENSE ' N8 |PDs
36 M&L PD6
36 @M‘—U PD7
SMC_PB3:
SMC | G THROTTLE_L for MG systens.
O herwi se, TP/ NC okay.

. 7 _PP3V3_S5_AVREF_SMC

0 =PP3V3_S5_SMC

490
22

:

S TIN

1
2

B

BYPASS=U4900. ML2: L9: 5 nm

s _SMC_XTAL

55 37 36 @M_‘_&C RES*
A3
A2

s _SMC_EXTAL

NOTE: P94 and P95 are shorted in sone platforns.

NOTE: SMsS | nterrupt
If SMS interrupt

H8S2117- R:
(SMC_PECI )

( SMC_PECI _VREF)
( SMC_PECI _VSTP)

can be active high or
is not used, pull

| ow, renane net
up to SMC rail.

BYPASS=U4900. E1: D2: 5 nm
SMC_VCL
C4907iL
o~ o i
5| &g o 3 0-4nd,
CERM X8R 2 L
AVCC ~ VCC  VCL AVREF
L RA9Q9Y |iR4901
REPT s s 2k
LGA- HF 1 16
(33 205, 42
MOL| Dl g SMC_MD1 -
OMT o[t g | SMC KBC NDE <«
XTAL
EXTAL NM [_E3 g SMC_NM a7
ETRST|_H3 gu SMC TRST L am e
avssl Lo . . NO STUFF
—vss— I;élI?OZ ?51'?98 (?4903
o d 16w yg’lsw yg’lsw
9343 XWA-SI\?OO zyé-zLF LBt L¥BaLF
2 % 1
GND_SMC_AVSS . 56 39 40
accordi ngly.
SYNC MASTER=T27 M.B SYNC DATE=02/16/ 2010
umia=
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R mn n H . .
SMC Reset "Button", Supervisor & AVREF Supply SMC FSB to 3.3V Level Shifting
w20 _=PP3V3_S5_SMC o =PP3V3_S0_SMC
+ _=PPVI N_S5_SMCVREF
Deskt ops: 5V
Mobi | o5 3. 42V 'RB061 'RB060
1
C5020 1 - ° R5000 % LN
0. 47UF —— 3 VIN %o'/f, WE- L % i
G}Lé%’;_ U5010 %}E'\g\/ 402 ,402 o e
CERM R VREF- 3. 3V- VDET- 3. 0V 2402 p P s
- D g& TPADFRET L g (1 Pd090304g  RESET* |8 SMC_RESET L o s v s CPU_PROCHOT_BUF .
o ONGF| w2 (1P PP3V3 S5 AVREF SMC - °
SMC_MANUAL_RST_L 4 |peLAY ReFoUT| 8 _ 1 Paeo
VE; . AGES3 3V - DVB53DO0UV
'R5001 o Lk 10 CPU RE062 o |l d [oees
C5001 3
o, 0-ond, i 7 G502 | E8026 o 11 10 CPU_PROCHOT L 133K, cpy procror L R s ) 060 "1
%?E‘év 12y yb —— ——=0,01U D W DVB53D0WV
o83 CHRY Gxggz 5 ECV' 18w SOT- 563 s
SI LK_PART=SMC_RST 6 hos" 4
! . 6]D 059 !
PLACEMENT_NOTE=PI ace R5001 on BOTTOM si de GND_SMC_AVSS 23 35 39 40 — g’\/BNlSFEAPE
MR1* and MR2* nust both be |ow to cause manual reset. VO TAGE=0V -1 ﬂ SOTs63
Used on nobiles to support SMC reset via keyboard. W 5
NOTE: Internal pull-ups are to VIN, not V+. T[S~ G2 -
SMC_PROCHOT am s
Debug Power "Buttons" o 10 20 oo PMTHRMIRLE_L
SMC_ONOFE L fomy 5 56 45 22 gOSQ
o T v T VBN15FEAPE
1| g ™| Sors63
R5014 R5015 L
gw 5% -~ 3
s < figw 7[5 s
605, [ |2863 SMC_THRMIRI P
SI LK_PART=PWR_BTN SI LK_PART=PWR_BTN 4 -
PLACEMENT_NOTES: =
= Pl ace R5014 on TOP side
Pl ace R5015 on BOTTOM si de
SMC Pul | - ups
s 3 s =PP3V3_S5_SMC
SMC Al i ases s SMC_PAO ?289% 100K 2T W T
i i s _SMC PAL 100K 1 2 5% -
SMC Crystal Circuit SN e 2 O0RE 10k — W\ AT oW Tan?
« SMC _MCP_VSENSE — SMC ADC14 a5 . _SMC_PB6 5005 10K 5 5% 17 I6W V- LF 402
R5010 G010 ’ _PASESTRUE _ ADC1 oD ’ L 5% 17 T6W NF- CF 402
SMC XTAL 9 SMC XTAL_R 11 ?pF B — =S > D = ONOF| R5070
* ANE — . SMC MP CORE I SENSE __ SMC NB_CORE | SENSE - o s SM ONCPE L REOTT toak AN s mr s
~ERGES = ot a3 38 L
Mzég}@’ xR T'OclA(')-ll . SMC MCP DDR ISENSE  _ SMC NB DDR | SENSE — w7 25 20 SMC_TX_L R5073 10K 3 2 5% U IGWW-LF 402
20. OOMHZ /& 402 - - - 5 1 _SMC_RX_L R50/74 100K 1 5 5% 17 T6W V- CF 407
5X3. 2-SM %011 5% 17 T6W M- LF 402
2
- " 11?535 TP SMC GPU 1V8 | SENSE — SMC ANALOG ID oD . SMC TMB R5077 10K 1 2 |
* TP_SMC_GPU_| SENSE _ SMC GPU I SENSE w s JSMC_TDO C078 10K 1 5% T T6W M- TF 402
!iv VAKRE_BASE=TRUE — = -~ SMC_TDI D079 10K 1 5 5% 17 T6W MF-LF 402
% TP75W=%J VSENSE = SMC_GPU_VSENSE o = e TSMC TCK 2822 TOK 1 > Zun Z Ea &t: Zg; !
s _SMC BIL_BUTTON L 10K 1 2 % -
v > SMC_GEX_THROTTLE L = SMCIG THROTTLE L @ ARG Ao 12'):7 70K 1 > 5% UTeWWETFAUz 1
_ . SMB | NT L - 03 10K 1 2 5% 17'1I6W MF-LF 402
* b = =SMC SMB LT = .. _SMC_GFX_OVERTENP L RO094 10K 1,7z %0 U IoWI A0z
1 -MCP_WAKE REQ L — SMC _G3H PONERON L o s s o -SMC_G3H _POVNERON_L 0098 100K 2 W T 307
s _=PP3V3_S0_SMC
R5096 *°
- o SMC MCP_SAFE MODE 1,04 2 MCP_SPKR o R5089 10K
- . 5% s _SMC_PA5 1 2
System (Sl eep) LED Circuit MDY ’ S T TGW W= T 07
. =PP5V_S3_SYSLED SMC Pul | - downs
; 100K
R5031!| |'R5030  Target current: 7.5 mA Unused Pi ns - SMCBS ALRIL L RS0 76 100K, 2 T W VT 207
1.74K 66.5 o 35 10 _SMC_ADAPTER _EN o085 10K 1 2
A% >  mp—SMC_FAN 1 CTL — TP _SMC EAN 1 CTL s _SMC_CASE_OPEN 5086 10K 1 2 Z i; Ea &t: Zg;
WET T TIPS\ FAN 1 TACH — S\C FAN 1 TACH o - 6235107 PMSLP_S4 L 5090 100K 1 g TR
SYS LED ILIM - =
s > SMC_FAN 2_CTL — NC SMC FAN 2 CTL
SvS LED L VDIV SNCEAN 2 TACH o — FAN 2_TA w
 m—SMC_FAN 3_CTL — NC SMC_FAN 3_CTL
1 —_— | = ) =
R5032 NC SMC_FAN 3 TACH _ SMC FAN 3 _TACH “
5.491§ 6 5 4 WARE BASESTRUE — NO_TEST=TRUE — D
oW B e[ | @030
402, DVB54DOUV s T SMC_RSTGATE L — TP_SMC RSTGATE L
4 — NAKE_BASE=
SOT- 563 - SYNC MASTER=(T27 M_B SYNC DATE=(10/27/ 2009
SYS LED L j e
& 3 » mp—SMC_P10 — TP S\ P10 SMC Suppor t
s SMC_P20 — TP_SMC P20 DRTRCNOVEER s |
s g = WAKE BASE=TRUE Appl e I nc 051-8561 | D
1 2 3 5 [T SMC P41 — TP_SMC PR& p .
= WAKE_BASE=
» > SMC_PB3 — TP _SMC _PB3 S C.0.0
= WRKE BASESTROE NOTI CE OF PROPRI ETARY PROPERTY:
=+ v > SMC_PHS — TP _SVC PH3 BHEPR ETA PR R R E R Or
s (- SMC._SYS LED L SYS LED ANODE ey, - e POBLOSOR AGREES TO THE FaLLoW G~ N
| TO MAI NTAIN TH' S DOCUMENT | N CONFI DENCE 50 OF 109
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CRI TI CAL
LPCPLUS_CON
J5100
55909- 0374
. _=PP3V3_S5_LPCPLUS o~ 32
s _=PP5V_S0_LPCPLUS ~
Mo ol2 g | LPC CLK33M LPCPLUS (s v
72 35 15@y—LPC_AD<0> =0 0" qua | LPC AD<2> GO v % 72
72 55 10 gy LPC_AD<1> o 50 01" @me | LPC AD<3> &
7 8
o er SPL_ALT_MOSI - ool o 1 SPIROMUSE MB o 7 e
22 SPI_ALT_M SO 002 g | SPI_ALT CK e
2 55 19 > LPC_FRANE_L - 0o e | SPI_ALT CS L .
% 10 qm—PM CLKRUN L 50 0> @ua | LPC SERIRQ aD e s
w3 7 qom—SMC_TMB = 100l g | LPC PVRDWN L am s
2 > LPCPLUS_RESET L - 250l o | SMCTD oo s
% 3 qm—SMC_TDO - 2100 22 . | SMCTCK oD <
s > SMC_TRST_L - 220012 . | SMC RESET L o = 50 o
% @ SMC_MDL - 200l o | SMCNM o =
s 55 3 [rmy_SMC_TX_L - ool g | SMCRXL oD 5 5 56
29l § 130 - LPCPLUS GPI O o 7
33 o 34
N\
516S0573
SPI_ALT M SO., »
SPI_ALT_MOSI ., .
SPI_ALT CLK ., »
SPI_ALT CS L o
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
R5128'| R5127'| R5126'| R5125"
0 a7 47 47
R5110 402, 402, 402, 402, R5120
o m-SPI_CSO R L 1,352 ..sPl_cso L LAAN2Z_SPL_MB CS L yrmy. o
Wby Ty
R5111 hos R5121 hos
oy SPL_COLK R 1215 5 21 SPl_CLK 1,\8\/2 SPI_MB CLK .
5% 5%
10) 10)
R5112  Mb¥ R5122  Mb¥
o mmy_SPL_MOSI R 1 15, 2 SPI_NOSI LA SPI_M.B_MXSI| g
5% 5%
178w 1/ 18w
Ve R6123  Mgy!
12107 SPI_M SO 1 2 SPl_MB M SO e
g
. _=PP3V3_S0_DEBUGROM
EFI _DEBUG EFI _DEBUG
= - EFI _DEB
R5101') ['R5103 C5101 : .
10V cC
Mih}z{ 240'&!/ ChRy 2 U5101
DEBUGROM E2 3 ley MPAMOL-Ropal 5 =1 2G DEBUGROM SDA gy o0
DEBUGROM E1 2 g1
6 = JGROM
NO STUFF NO STUFF 7 VDCR' TICALsa 6 =12C DEBUGROM SCL s SYNC VASTER=( 127 NL.B SYNC DATE=( 12/ 15/ 2009
R5102'| ['*R5104 — E0/ Nool Ly ne T
0l So° vss LPC+SPI Debug Connect or
Yl %_1@4/ 4 TR O e |
AR d} Appl e 1nc. | 051-8561 | D
8 C. 0.0
Wite: OxAC/ OXAE J_ NOTI CE OF PROPRI ETARY PROPERTY:
Read: OxAD OXAF = THE | NEGRVATI ON_CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN TH' S DOCUMENT | N CONFI DENCE 51 OF 109
1l NOT TO REPRODUCE OR COPY I T
NOT TO oR S VWHOLE OR
"IV AL e as resemen AR PRTETTR7 OF 76
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n 1] : n 1] H 1" 1] M
MCP89 SMBus " 0" Connecti ons SMC "0" SMBus Connecti ons SMC "Battery A" SMBus Connecti ons
, =PP3V3_SO_SMBUS MCP 0 . =PP3V3_ SO SMBUS SMC 0_SO _ . =PP3V42_G3H SMBUS SMC BSA
MCP89 R5200%) ['R52011 SO- DI MM " A" SMC R5250'] ['R5251 Debujg SMC R5280") ['R5281| Battery Charger
U1400 2 s 12900 04900 1o s agn TVP442A; u5535 04900 204 S0l | SL6259 - U7000
( MASTER) Maa%” % B¥ | (Wite: 0xAD Read: OxA1l) ( MASTER) Maa%” Mg.zdé’ (WRI TE: 0X98 READ: 0X99) ( MASTER) Maa%” Miz ¥ | (wite: 0x12 Read: 0x13)
2 2 2 2
e SYBUS MO 0_CLK — =12C SODIMVA SCL ., » SMB_0_SO_CLK — 2 SVMBUS SMC 0 SO_SCL — =12C MCPTHMBNS SCL ., . SMB_BSA_CLK — 1 SVBUS S\C BSA SO — =SMBUS CHGR SCL .
=TRUE = ="WAKE BASE=TRUE . — | = =—""RKE_BASE= =
e SVBUS. MOP0_DATA — =12C SODIMVA SDA . SMB_0_SO_DATA —u: SNBUS SMC 0 S0 SDA — =12C MCPTHVBNS SDA ., .- SMB_BSA_DATA — 12 SVBUS SNC BSA SDA _ =SMBUS CHGR SDA .,
BASE-TRUE = ="WAKE_BASE= = =" TRRE_BASES =
I| L I| L I| L
SO DI VMM " B" "A" US nneCtionS BATTERY
SMC SMBus Co
(Wite: 0xAZ Read: OxA3) NOTE: SMC RMI bus remmi ns powered and may be active in S3 state M (See Tabl e)
— _ Battery Manager - (Wite: Ox16 Read: 0x17) —
e — =12C SODIMVB_SCL = . o g — = "
- = =12 » ZPRSY. A Battery LED Driver - (Wite: O0x36 Read: 0x37) ——=SMBUS BALT SCL °
Debug Devi ces B = 2C SODIMVB SDA ., Battery Temp - (Wite: Ox90 Read: 0x91) — =SMBUS BATT SDA .,
(Not stuffed in production) L S'VC R52719<1 11R|?271 Tr ac k(pad L
4900 & 505 J580 —
Vr ef DACs M ke ( MASTER) Miﬁgvz JREY [(Wite: 0x90 Read: 0x91) SVC " t" SVB ti
DAC5574: U3300 CD3275: 880 |\/h ( :O
(Wite: 0x98 Read: 0x99) (Wite: 0x72 Read: 0x73) s SMB_A S3_CLK = 147 SNBUS SMC A S3 SCL — =12C TPAD SCL as nagerre n TheLkl)E formerl ynkgv\?g . B!\t tng.S.
- =1 2C_VREFDACS SO — — =12C MKEY_SCL o = SMB A S3 DATA 5’6&%"6%%:?5’* S3_SDhA = =12C 1PAD SDA “ . =PP3V3_S3_SMBUS_SNMC_MGMI
2 =1 2C_VREFDACS_SDA — — =12C M KEY_SDA o | L
- | SMC R5290") |'R5291[ Debug ADC
- 4900 o o' LT23097 UB000
Mar gi n Contr ol ( MASTER) WY BB | (Witer 0x10 Read: 0x11)
PCA9557: U3310
(Wite: 0x30 Read: O0x31) . SMB_MGMI_CLK —u SVBUS SvC voMr saL | — =I12C SMC ADCS SCL C
| 2C PCA9557D SCL . .» SMB_MGMI_DATA 0 SVBUS sr\=/rl:RLNEvrr spA — =I12C SMC ADCS SDA
2 =L 2C_PCA9557D SDA ; | L
]
SMC " SVB Co '
EFlI Debug Seri al B us nnecti ons
M24MD1: US101
(Wite: OXAC/ OXAE . =PP3V3_ SO SMBUS SMC B SO _
Read: OxAD/ OxAF)
« =1 2C DEBUGROM SCL —
+ =1 2C_DEBUGROM SDA — SMC R5260") ['R5261 Prod Te
N U4900 1 13% 2% s EMC1413: U551 1
( MASTER) i RGN 1 (Wite: 0x98 Read: 0x99)
» SMB B SO_CLK —u: SVBUS SMC B S0 SOL — =12C CPUTHMBNS SCL .,
mn H -
MCP89 SMBus " 1" Connecti ons <SIB B SO OATA e aC g w0 oon = =12 CPUTHVENS SDa .
I| L
. =PP3V3_S0_SMBUS MCP_1
NO STUFF NO STUFF
R5230" IR5231
(Wite: OXEO Read: OxE1) LYY %FE}@’ B
402, 2402
12 SVBUS MCP_1_CLK
TNARE_BASE=TRUE
110 SVBUS NMCP_1_DATA
TNVARE_BASE=TRUE
d R5235') ['R5236
MCP89 SMBus 1 is slave port to % %
access internal thermal sensors M:iég’ %gﬂé"
2 2
Anot her sl ave port is avail able
at 0x10/0x11l, probably not used.
_—

SYNC NVASTER=MASTER SYNC DATE=VASTEH A
T

K87 SMBus Connectl ons

d} Appl e I nc.

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NFORMATI ON_CONTAI NED HEREIN | S IHE
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CPU Vol tage Sense / Filter

., _PPVOCORE_SO_CPU )(u55§09 315%)9
1 2 CPUVSENSE IN A 03K SMC _CPU VSENSE  fomy s
PLACE_NEAR=U1000. AA13: 19. 05 nm 1/11“/gw
VE-LF 1 C5309
402 ——0. 22UF
—— 20%
2 6.3V
X5R
402
GND_SMC_AVSS ;35 36 30 40

Pl ace RC close to SMC

MCP Vol tage Sense / Filter

., _PPVOCORE SO_MCP XW55§59 %5?359
14532 MOPVSENSE IN A 53K SMC_MCP_VSENSE gy s
PLACE_NEAR=U1400. AB22: 5 nm 1%

HEY |1 5359

0

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

PBUS Vol t age Sense Enable & Filter

QB315
NTUD3169CZ
SOT- 963
NCHANNEL |6 PBUSVSENS EN L
Re3e
o m=PBUSVSENS EN 2| | g Lt
Enabl es PBUS VSense N 402,
di vi der when high. _,__ s PBUS G3H VSENSE
R5385"
27. 4K
st S
PPE H . Wabh,[ RTHEVENIN = 4573 Chrs
P- CHANNEL SMC_PBUS_VSENSE oo 5
Roghe :
oS R2386') |1 c5385
116w C e —— 0. 22UF
102 WS T2 S
PBUSVSENS EN L_DI V 402, 202
GND_SMC AVSS 3 25 26 39 40

Pl ace RC close to SMC

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

" Vol tage Sensin

s |
CfB Appl e | nc. 051-8561 |D
o C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY_OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG PR —
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 53 OF 109
Il NOT TO REPRODUCE CR COPY I T e —
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IV ALL RI GHTS RESERVED 39 O: 76
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MCP MEM VDD Current Sense / Filter

=PP3V3_S0_MCPDDRI SNS

MCP VCore Current Sense Filter

R5416
. =PP3V3_SO_MCPCOREI SNS o MCPCORESO_| MON 1R AR, SMC_MCP_CORE | SENSE rm, o
C54001 p
0. 1%18?7’:: 1C5472
2 U5400 o 1 C5420 b ogZUF
MCPDDRFET_KELVI N o 1 N\ SRS v Iz EEE& ] z 4g82‘/
21 | - " " 2
™ N VN4 MCPDDR SENSE AVP (Sense R “"output”) U429 | G\D_SMC AVSS . s 10 0
2wy MCPDDRFET_SENSE 3N Vs % > MOPCORESO_VO slin - Scro our 8 MCPCORE_| OUT 1 PLACEVENT_NOTEs:
2 MCPCORESO 1 SP R 4l el Gai n: 100x Mfln/g\év Pl ace close to SMC
59 m— -
R541(81 (Sense R "input") (100V/V) Scal e: 10A / V 02 (For Rand O
% R54112 GND Max VQut: 2. 48V .
M:lé\év 4 0 Sense R is R7525, 1nthm - NOTE: Do not stuff R5415 _and
4922 M:lé\ﬁ Max Vdi ff = 24.8mVv R7593 at the sane tine!
MCPDDR_SENSE_E ab2,
NO STUFF L
1 05}4U3;4
401 9
2 %AZ(J).SM\/FV- YAE —IE %}{
3 1 MCPDDR SENSE B | '°
: w437
MCPDDR SENSE € 1% SMC_MCP_DDR_| SENSE
A/NAZ—¢-SMC MCP_DDR | SENSE gy 56
e
R5411181 MZO ¥ 1 C5242%F
lem PLACEMENT_NOTEs: T Xﬁgg,
b5, Pl ace close to SMC 8
| (For R and Q) | GND_SMC_AVSS . 55 35 50 40
MCP/ CPU 1. 05V AND CPU VCore Hi gh-Side Current Sense / Filter CPU VCore Load Side Current Sense / Filter
s _=PP3V3_S0_CPUVTTI SNS R5471
o oL MP6_I MoN 15 AR o SMC CPU I SENSE g =
» _=PPBUS_S5_CPUREGS_| SNS_R Y
o’ RS
criTica ¥ i At Cfiﬁ}] 402 17.
R5492 13 _ v+ T; Y PLACENENT_NOTEs:
010‘0?%"\} P%qg %65 35?3;].8 Pl ace close to SMC
W > | ISNS CPUVIT N slin  SC6° our L6 cPuvTT 1Laur 1% 23K SMC CPU FSB_| SENSE w (For R's and C)
0612-1 3y 7 /\/}%\’_ =D GND_SMC_AVSS .; 35 36 39 40
$ cLLISNS PWTT P ahme g, rerl MZa%w 1(542%9
. _=PPBUS_S5_CPUREGS_| SNS e PLAGENENT_NOTEs: :E gmé%
~ Pl ace close to SMC 485
(For R and O L_GND_SMC_AVSS .4 55 56 55 40
Battery (BMON) Current Sense, MJX & Filter DC-IN (AMON) Current Sense Filter
s _=PP3V42_ G3H BMON | SNS R5481
. 453K,
E%%\ll%m BI\C/%\I4%I\S o o CHGR_AMDN_ 1 AN SMC_DOI N | SENSE gy
PLACEMENT_NOTE=PI ace near sense resistor 1 1 . 1716w
_ i o § L iF 0. TyF BMON: ENG N%b%': 1 1 CE%%Z
Charger/ Load si de U5403 2 g\,, céﬁ.‘gz Us5413 PLACEMENT_NOTEs: T, gooé%
CKPLUS_WAI VE=Pdi f Pr_badTer 'NA213 0 NE7SB3157P6XG Pl ace close 1o swvc |~ 485
sy OHGR_CSQ R'P s.NB sc_voENGwre BMON_| NA_OUT 1| seu6 SMZ_BVMON_ MUX_SEL ¢y 55 _ (For R and O D SMC AVSS 1 v v o o
MON: | SL6259 Gai n: 36X
o CHOR CSO RN 4line g0\ REFL 2 . ;
CKPLUS_WAI VE=Ndi f Pr_badTer ( V) av veq | NA213 Gai n: 50x
Battery side G\D R5401
45.°3K,
) ) o 3 4 BMON_AMUX_OUT i SMC BATT_| SENSE .
NOTE: Monitoring current from B0 A A
battery to PBUS (battery discharge) VER 1 BMON: ENG M:_lﬁ,\gv 1 C5490
across R7008 BMON: PROD 1R5423 402 055U
= R5431 100K PLACEMENT_NOTEs: ;i
o [rm— CHGR_BVON 2 1 Mg;ﬂé’ Place close to SMC | %02
2
From char ger . : M:Sl/g}é’ (For R and © GND_SMC_AVSS :; 55 36 30 40 SYNC VASTER=127 NLB SYNC DATE=02/ 02/ 201
For engi neeri ng, S‘;‘}ffB,\B/m’\’ml—Dgg fa0b NOTE: R5401/ C5490 changed due to | ow icaual=2 -
or production, stu — LA — source/sink current of |SL6259. Current Sensin
CEMENT_NOTE=P| ace R5431 next to U5413 e |
d} Appl e I nc. 051-8561 |D
8 C. 0.0
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PLACEMENT_NOTE=PLACE CLOSE TO J4501 | N A CONVENI ENT LOCATI ON

DETECT HDD TEMPERATURE

DETECT FI N- STACK TEMPERATURE

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

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

s _=PP3V3 S0 CPUTHVENS

3

sca 3o (o)

SOT732- 3 A

R5515
L AAA 2 __PP3V3 SO_CPUTHVENS R ]
\ W N LT NE W GTHE0. 25
Wy WRESSTTUABN 35352571
MosT R5516" 'R5517
o5
10K 10K
}) 1% 5%
7s CPUTHVBNS D1 P o é&? }E;.’ Liew LW
62 02
DFN 2 2
C5521 1 |—2 DP1 THERM / ADDR]_/ CPUTHVENS THERM L
o 0022;3; 3 Df\11CRI m CAIALERT* 8 CPUTHVENS ALERT L
CERM 2
402 4| o2/ DN swoatal_9 =1 2C_CPUTHVENS_SDA D =
Hi D1 N
75 CPUTHIVENS ¢ 5| pne/ DP3 svoLk |10 | =12c cputHveNs sal D =
GND THRM_PAD
6 11
15 CPUTHVENS D2 P

3

1
BB 43304

SOT732- 3 N

C5520 *

0. 0022uF —
109% —

50V,
CERM
402

75 CPUTHVBNS D2 N

1

PLACEMENT NOTE: PLACE U5515 NEAR CPU

MCP DI E/ CPU DI E/f MCP PROXI M TY THERMAL SENSOR

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

75 19CE) MCP_THNVDI ODE P

MPTROE SENSR  APN 35352795
47

DETECT MCP DI E TEMPERATURE

75 19KB) MCP_THMVDI ODE N

s _=PP3V3 SO MCPTHMBNS 1 2 PP3V3 SO MPTHVENS R
VN LINE WDTHES. 25 mm
5% M N_NECK_W DTHEO. 25 nm
116w VOLTAGE=3. 3V
M- LF {P_T_DI COE_SENSOR
o 8 T 5535
V+ —— 0. 1uF
MCP_T_DI ODE_SENSOR - 20%
S U5535 - &,
1 |oxps TMPA42A
2 |oxng  SOT23-8
MCP_T_DI ODE_SENSOR SCL =1 2C MCPTHVBENS SCL Ya:n Rl
3 |oxp2 SDA =1 2C MCPTHVENS SDA & =
2

75 104EY CPU THERMD P

DXN2

PLACEMENT NOTE: PLACE U5535 NEAR MCP

DETECT CPU DI E TEMPERATURE

75 0B CPU THERMD N

= [ ER

SYRC_DATE=VASTEN

PR T

Ther nal

Sensor s

d} Appl e I nc.
®

= ay e ez |
051-8561 | D
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. =PP5V_S0_FAN RT

. =PP3V3_SO_FAN RT
CRI Tl CAL
|| 76192%%04
R5660 VA
s (N0
R5665 4022 45|5v DC
+ o SMC_FAN_0_TACH 1,<‘/</'§/z . EAN_RT_TACH 2[5 | TACH
M 3 5 | MOTOR CONTROL
16w 4 .| oD
2 ]
R5661* 6
T00K 5660 Nox—(O
T SSMBK15FV = 518S0521
402, SCD- VESM HF
= L ; FAN_RT_P

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

Fan Connect or

BTG OVEET |

(%, pietne. ool Eoor[D
®

NOTI CE OF PROPRI ETARY PROPERTY: PR —
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THE POSESSOR AGREES TO THE FOLLOW NG | T —
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PSOC USB CONTROLLER

USB | NTERFACES TO M.B

=PP3V3_S3_TPAD

a4 43 8

R5704
L 15
5%

1/ 16W
LF
02

PP3V3_S3_PSOC

VCLTAGE:%. 3V

- SPI HOST TO

z2

- TRACKPAD PI CK BUTTONS
- KEYBOARD SCANNER

BYPASS=U57

_ YPASS=US701. 49: 50: 11 nm
o1 4BYEASS=UsTOL. 2BYB6SE™ IR

1
2

ﬁ%’é

M

N
o
N,

CE 4

lcs7o5 lcsme
—F X7R CERM —IZ 6 3V
603

= W5_KBD23 ;s
w7 PLCKB L WE_KBD22 ;4
+ _BUTTON DI SABLE WS KBD21 .,
w7 _Z2_HOST | NTN W5_KBD20 ;.5
» WS LEFT _SHI FT_KEY W5_KBD19 ;4
«» WS LEFT_OPTI ON KEY e W5_KBD18 ;.5
BB 358|322 5[]23|S
LOI\HCOLOI\UJBOQ‘NOOQ‘
Nlmlololololg>o|o|o|o|N|N|
s _W5_CONTROL_KEY 1p2_300400400 ooacooa p2_2/42 W KBDI7 7 a3
w7 _Z2_KEY_ACT L Ap2"1 CRI Tl CAL P2 0[41 WS KBDI6N .,
NCx—3P4_7 oM T P4_6[40 KBD1 a3
TP_P4_5 1p4" 5 Us5701 Pa_4[32 WG KBDL4 .,
w7 _Z2_DEBUG3 9P4_3 CY8C24794 P4_2{38 W5 KBDI3 ..
w7 _Z2_RESET dpa 1 WF P4 0[37 _ W5 KBD12 ..,
w7 _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
w Z2_MOSI 13p5_3 P5_2|30 W5 KBD? v
w7 Z2_SCAK 4P5_1 I\Imlml\—clm I\IOIOIN < ol P5_0}2° KB T
THRML
Frrsdse8tkEaeE P
ORI ETATS TR e S T Te e ®
TP_PSOC_SCL W5_KBD4
TP_PSOC_SDA W5_KBDS
TP_PSOC P1_3 = WS_KBD6
TP_I SSP_SCLK P1_1 TP_| SSP_SDATA_P1_0
I SSP SCLK/ | 2C SCL | SSP SDATA/ | 2C SDA
R527401 Z2_ CLKIN .
21 _USB TPAD P 1 2 - USB TPAD R P TP P7_7
176w ,(PP3V3_S3_PSO0)
Mios" ==
R5702 1 C5702 |2 C5703 1 C5701
4 —— I00PF ~ ——0.1UF 4 7UF
21 _USB_TPAD N 2 - USB TPAD R N T &, T 1% 20%,
55 2 CERM 2 X7R- CERM —F X5R
116w 402 202 603
Moz
BYPASS=U5701 5 0m
BGPASSSLBT L. 28yPRs8-(BY01. 22: 19: 11 mm

TPAD Buttons Di sabl e

. BUTTON DI SABLE

701 |2
SSNBngSOE,%IZE; K
[
5
2[G™ st
s 36 35 Ey—oMC LID |

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

THE TPAD BUTTONS W LL BE DI SABLE
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 | POMER
TMP102 v+ 10UA 2.55 KOHM| 0.0255 V| 0. 255E-6 W
80UA 0.204 V| 16.32E-6 W

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

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

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

SMC

Manual

Keyboard Connect or

LED: K6_K69
R5714

470

s W5 KBD15_C 1
1/1sw
M- L
05"

R5715

W5_KBD16N 10K,

a4 43 8

=PP3V3_S3_TPAD 32

I

29

&

o =PP3V42_G3H_TPAD

KBD_ONOFF_L

209%
Iov ,

CERM

402
PLACEMENT_NOTE=NEAR J5713

Reset & | sol ati on

Left shift, option & control keys conbined with power button cause SMC RESET# assertion.
Keys ANDed wi th PSOC power to isolate when PSOC is not powered.
s _=PP3V42_ G3H TPAD
w0 =PP3V3_S3_ TPAD CRI Tl CAL « 1 C5750
0. 1UF
VDD — 1%
U5750 2 Yo oo
SLGAAPOO6
. WB_LEFT SHI FT_KBD 2N TOFN
3 !‘l;lD)AZ QUT Al 4 W5 LEFT SHI FT_KEY .
7|IN A3 B2
(TFD)
. W5 LEFT_OPTI ON KBD ohne | M8 8 | W5 LEFT OPTION KEY .
an B
n o
= Pul | -up in U5010.
SMC TPAD RST L oo
CRI Tl CAL « 1 C5755
veo I ?S%NF sswsmgg/gblrz e
U5755 2 Xl ceRM sors63 | Kh
SLGAAP006 1 M
2[IN AL TOFN . *
) 5(G7 sfz
3 !‘I;ID)AZ QUT Al 4 SMC TPAD RST
=7 W5 _CONTROL_KBD 7IIN A3 B2 :
QouT B| 8 W5 _CONTROL_KEY 43
6
R
an B

LEFT_SHI FT_KBD
LEFT_OPTI ON_KBD
CONTROL_KBD

a3 7

a3 7

plvlolslololylolo

a3 7

_O

17 \\B_KBDL 2 O
7 _WB_KBD2 27] o
a7 _W5_KBD3 29 5
s WS _KBDA 25 o
7 WS _KBD5 24 o
7 _W5_KBD6 23 o
a7 _W5_KBD7 22 o
w7 _W5_KBD8 21 3
7 _W5_KBD9 20 o
7 W5 _KBD10 19 3
7 WS _KBD11 1¢ o
7 W5 _KBD12 11 g
7 _WE_KBD13 EE DY
7 WS _KBD14 EEDS
- W5 _KBD15_CAP 45

- W5 _KBD16__NUM 19 o
7 W5 _KBD17 12] o
7 W5 _KBD18 EE|
w7 _W5_KBD19 19 5
7 W6 KBD20 o
s WS _KBD21 o
7 WS _KBD22 o
7 W5 _KBD23 o
W5 o

O

W5 o
W5 o
W5 o

= NC 31 C
F- RT- SM
FF14- 30A- R11B- B- 3H
J5713
CRI TI CAL

518S0637

SYNC MASTER=T27 M.B SYNC DATE=02/16/ 2010

o VELLSPRI NG 1
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®

051 8561
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BOOSTER +18. 5VDC FOR SENSORS

BOOSTER DESI GN CONSI DERATI ON:
- POVWER CONSUMPTI ON

- DROCP LI NE REGULATI ON

- RIPPLE TO MEET ERS

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

| PD FI ex Connect or

Teadit CRITI CAL
3. 3R 870MA D5802 CRI TI CAL
oM T PP5V S3 P18V5S3 1Y YY\L2_, P18V5s3 sw 1 N 2 ppP18VE_S3 R 55%6508%(2)28
. =PPsV_s3 TPAD  RDO805 VrRaEsY EOIOAT ST MR " moszowexc | | VhTAGESTE! B «« =PP3V3_S3_TPAD WS s PP18V5_S3
1 PP5V_S3 P18V5S3 VI N R5812 , s
E Bty B Cogls | Lim w1 22.CS L o ols Z2 KEY ACT L .,
42 - sa{’?—— e w+ Z2_DEBUGS s[5 ols Z2_RESET
VIN Ry L4027 w7 _Z2_MOSI 8l 5 od? PSOC F CS L 1.
1] B80S rals | P1avsss £ S8Rl e 570 ot Pe e
N ES w1 Z2_BOOST_EN 1 1 PSOC_MOSI e
NC32{Do CTRLLS Z2_BOOST_EN ; ., 1R5813 60Xk N Z2 HOST ININ PP gg P PSOC SCLK :
Co816: |1 C5817 CRITI CAL 2 13 5K NoC o ol =1 2C TPAD SDA
0. 7UF L L 2 2UF 8 R5811 riew o, Z2 CLKIN 20[ 0 ol1e =1 2C_TPAD SCL .,
T T2 180 M 8 0 190K 2402 = =
X7R: c%grén R PAD g o 1llﬁ\év °°
o ~| © 2402 —
51650689 L
SYNC_VASTER-VASTER SYNC_DATE=NVASTE]
e
IO
d} Appl e I nc. 051- 8561
o C.0.0
NOTI CE OF PROPRI ETARY PROPERTY:  |[Emom——
PR ET PR BB B ST 1 ne
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R5921 PULLS UP SEL PINS TO ENTER STANDBY MODE WHEN PI N IS NOT BEI NG DRI VEN BY SMC

Anal og SMS

=PP3V3_S3_SMS R5922
1 2 R o PP3V3 S3 SM5 FI LT,
o i R
40 e
C59221 1 C5926
R591%%1 0. 1UF O1UF o
M:lg% %( }2{2 2 oo Us5920 Desired orientation when C
ibgv B'\/ﬁg&“l Arvux_l}<NC pl aced on board top-side:
= NCX—PNC  oRi 71 AL 10 SVME X AXI S .
s r—SME_ONOFF L — SMVS_PVRDN 12 |seLo >
- —PASESTROE 6 IseLa A9 SMB Y AXIS o Y
s 6 SVE Z AXI S x Front of system
° G\D i o = +Z (up) o ¢
o<
C59231 1C5924 |1 C5925
> 0.033 ';:_ p— 0,033UF :z 0933UF Circle indicates pin 1 |location when placed
i(}{zF 2 %}{ 2 %}{ in correct orientation
202 402 402
- C4950- C4952 CAP VALUES WLL BE USED TO GET CUT- OFF FREQUENCY OF ~146HZ

PLACE_NEARS:

C5923. 1: PLACE NEAR=UA4: MLO; 2. 54MM

SH 1 AR 0

—
SYNC NVASTER=MASTER SYNC DATE=MASTER A
s S
BTG ROV s |
d} Appl e I nc 051-8561 |D
S C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY: PR —
THE | NFORMATI ON CONTAI NED HEREI N | S THE
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R6003 "Reg0d
=PP5V7537DEBU(37ADC7AV|331 10 PP5V7537IIBL(37A[I:7AVD?TJ:I LT PP5V7537%BL(37A[I:7D\/D|37FI LT 1 10 5 =PP5V_S3_DEBUG _ADC_DVDD .
PLACEMENT_NOTE=PLACE NEAR Q8450 PLACEMENT_NOTE=PLACE NEAR Q4590 o VNS N e S N
- T oMT 2w VOLTAGE=5V TAGE=5V 22w
oM MEO20 M- LF DEBUG_ADC DEBUG_ADC DEBUG_ADC DEBUG ADC MULF
910 02 1 1 1 .C6002 1 C6003
sm M C6000 C6001 600 o
PP3V3_\W AN E 1 54 2 P3V3 WAN F_XW 57 PPV SWODD 1 L°L 2 PRV SWODD XW e —L Towr Lo —
= PLACE_NEAR=J3401. 22: 25. 4nm - - PLACE_NEAR=J2500. 9: 25. 4nm —: }gv N éu?’v N %gv N éug,v
DEBUG ADC DEBUG_ADC S 3 o5 &5
'R6010 'R602
634K PLACEMENT_NOTE=PLACE RC NEAR U000 M PLACEMENT_NOTE=PLACE RC NEAR U000 o g
15 DEBUG_ADC Thew DEBUG_ADC
Hiow S AR > =+ AVDD _ DVDD =  DEBUG ADC
2" RZGZ%:Ikz 2% RZGZ%%Z u6000 RE001  PLACEvENT Nore=pLAGE CLosE TO W00
P3V3_WAN_F_DI 1 2 o ADC CHO 46 PSV_SW CDD DI ES 2 ADC CHI 46 S o LTC2309 ADO 33 =1 2C_SMC_ADCS_SDA a8
9% DEBUG_ADC 1% 5 - N <D
_DEBUG ADC S DEBUG ADC ;| - 5w DEBUG_ADC 46 ADG_CHI 23 |cHL ADL
R6011 Yoz 1 06012 R6021 s 1 C5022 R wilap  DEBUGAC
iM 2. 2UF 681K — 2. 2UF “° PLACEVENT_NOTE=PLACE CLOSE TO L4900
1% 10% 16w — 10% ADC CH3 1|cH3 SDA - 33
://F}E\év 5 isgv %ELF 2 isg‘/ ADC_CH3 unused, so pulling down. 46 ADC_CHA 2 |cra scLl 16 ADC sa 1 /\/\/\/2 =1 2C _SMC_ADCS_SCL 38
P <
, 462 203 2 DEBUG_ADC 1 ADC_CHE 3 |cHs 116w
R6005* 46 ADC CHE 4 |cHe VREF|_7 ADC. VREE e L
L -+ 1K 4 ADC_CHZ s |or
N B 1116w REFCOMP|_8 o ADC_REECONP
! s loom
DI VIDER ~ 2/5 NFAE? DEBUG_ADC DEBUG_ADC
DIVIDER -~ 2/3 2 | 2C ADDRESS: 0X10 / 0X11 THRM 1 C6004 1 C6005
ADC RANGE: OV TO 4. 096V ~— GO BAD 0. 1UF 10UF
LSB: 0.001V olald g as & S iov Y
= R
- o 505
4 5 _=PP5V_S3 DEBUG | SNS . EBUG
e 1 5051
1 C6030 o 1Ur
0. 1UF 200
DEBUG_ADC 2 i?w. DEB;G66A5DS 2 Goam
BUG_ADC 405
R6030 DEBUG 402 299 DEBUG_ADC
- PLACEMENT_NOTE=PLACE RC NEAR U000
5 50 [Iy—LSNS Al RPCRT P A28, 75 | SNS Al RPORT R P (U;’A%%g PLACEMENT_NOTE=PLACE RC NEAR US000 7 3 Iy LSNS COD P 5 ISNS CDD R P 6051 | e
19 N > scro's = DEBUG_ADC it b HA330 i R6654
1/ tew 1
L ¥ 4 R6034 Mot y Han \7;\9@0'5 oen
226K 4 o ADC_CHA
3N v | SNS Al RPORT | OUT 1 228K, o ADC. CH2 45 DEBUG ADC s L SNS Q0D 1 QUT = 2 ADC s
DEBUG_ADC 1% > SIN Vs 146w DEBUG_ADC
2 176w DEBUG_ADC R6051 2 Mo 4
e AN 1239% "ot 1 C6034 499 | SNS GoD R N AN 561 fos 1 C6054
5 30 I SNS Al RPORT N 23 . 75 | SNS AIRPORT R N 2. 2UF 7s 33 [N | SNS ODD N S 2 zs 2, 20F
o Tosg 19 %
1% , 6.3V 1/ 16W 2 xsr
el = i3y Mios a0z
DEBUG ADC =
“ Defuc ang | DEBUEAC NO STUFR  DERG e R6053
Yray R6032 R6033 = C6052 * AT on =
aTorE L 301K | 301K, 470PF —— 28 . >
00T S View CAN ey 1% STUFF
1 1% 2R
2 2 e uiow NO STUFF oz 2402 HE D SR
"oz 033 02 470PF
470PF e
12
£ 10%
—= 10% 50v
50V SR
Cerut 02
02
4 5 __=PP5V_S3 DEBUG | SNS
DEBUG_ADC
106061
0. 1UF
o
2 CERM
55
DEBUG_ADC =
R6060 DEBLG ADC
ro s | SNS HDD P A2, s | SNS HDD R P > PLACEMENT_NOTE=PLACE RC NEAR U6000
m AN Us061 DEBUG ADC
e . OPA330 -
LR 1 SC70-5 R6064
402 p +IN \74>\ 226K
4 I SNS _HDD | OUT 1 2 o-ADC _CHS 6
DEBUG_ADC 3 Y
RO061 SIN Vs 1/16W DEBUG_ADC
412 P GAIN 845X Moz 1 C6064
s 5 T9 I SNS HDD N LAAAA 75 | SNS HDD R N 2, 20F
13 Y
1/ tew L oR
VELF = o5
o3
DEBUG_ADC
NO STUFH  DERUG ADC —
21 R6062 R6063 =
606 348K 348K
470PF —— 3 1 2
i itow 1% VNO STUFF
= 502 sy
Most C6063
470PF
T N
XW6080 11
=PP5V_S3 DEBUG | SNS EY L Tobo
s DEBUG_ADC o7 o4 5 PPVOUT_SO_LCDBKLT s 2 - SO_LCDBKLT_XW R
* 6050 PLACE_NEAR=J9000. 38: 25. 4mm 402
0. 1UF — : DEBUG_ADC
200 1
e R6080
? o8 ™ PLACEVENT_NOTE=PLACE RC NEAR U000
4 DEBUG_ADC
Thew >
PLACEMENT_NOTE=PLACE RC NEAR US000 sty SYNC_VASTER-VASTER SYNC_DATE-NVASTENR
¥ = DEBUG ADC 2 TTTCE
UB050 R6074 BUCUL S0 LCDSKLL b DEBUG SENSORS AND ADC
! 10 6 I SNS LCDBKLT | OQUT 1 226K 2 ADC_CH6 DEBUG D=2\ g e Bz
o B
5 67 [Ty SNS LCDBKLT N slin scr0 ouUT A o ‘R6081 le Inc 051- 8561
DEBUG_ADC v DEBUG ADC 75K App . psmey
7 &7 (Ty—LSNS LCOBKLT P 4N REF| 1 GAIN 200X o5 + 06074 yisw (<) C.0.0
@D Zi ¥ 202 NOTI CE OF PROPRI ETARY PROPERTY:
6.3V
o s FHEPRN AN | PROPERIY GR-APFLE - COMPUTER | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
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. =PP3V3_S5_ROM

SPI : 31MHZ&SPI : 62MHZ SPI : 41VHZ&SPI : 62MHZ
R6150*| ['*R6101 C6100 : o| CRITI CAL ‘R6151
10K 3. 3K 0. 1UF —— 10K
1/13W 26w CTRm—T— /6w
MF-LE ME-LF o 2 u6100 ME-LF
402, 2402 oy 32VBI T 2402
sop
72 37 [TH SPI_MB _CLK 6|scLK s/ sl ools | SPI _M.B_MOSI
MX25L3205DMRI - 12G
oM T
. SPI_MB CS L 1 e
m SPL WP L o/ ace sa's a2 SPL_MB M SO oy s 72
5719 7 TR SPI ROM USE_M.B 7 HOLD*
SPI : 25WHZ&SPI : 41 VHZ D SPI : 25MHZ&SPI : 31MHZ
NOTE: | f D* is asserted R611'562K1 ¥ 11R(§K153
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 M 0 0

| 31.2 Mz 0 1
|41.7 Mz 1 0

| 62.5 Mz 1 1

I NOTE: 42 & 62 Mz use FAST_READ command.

SYNC MASTER=T27 M.B

SYNC DATE=02/16/201

TTTLE

TRTNG NOVEEr, s |
CS Appl e | nc. 051- 8561 | D
o C. 0.0
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APPLE P/ N 35352355
L6201 VD MUST BE LESS THAN OR EQUAL TO VL_HD
FERR- 220- OHM —PP5V_S3_AUDI O o 48 50 52
8 E =PP1VBR1V5 SO _AUDI O 1 2 ° o PP1VBRIV5 SO _AUDI O DI G
ML T
m
T =PP3V3RIV5 SO AUDI O
C6210 |t 1 Cg211 Ve ’
4, TUF 0. 1UF
209% 109% _ PP4V5_AUDI O ANALOG 7 a8
SR 1 d 2 jen <
202 202
C6219 *
) T 06218 1| |' 06217
16V > . 10UF
52 50 43 GND_AUDI O HP_ANP TANT- POLY 10% 2006
w7 PP4V5_AUDI O ANALOG ORI T CAL 201z LLP A 3 ¢l 8 xR LI G\D AUDI O HP_ANP 48 50 52
m 221 [+ | 06220 102 byl
10UF 10UF D VA _REF VA HP VA AUDI 48 49 52 53
200 20% Bl AS DAC 9 [VBI AS_DAC
‘R6210 Iy > 2 ik -
s R iy Ccs4206 FP P HPOUT_L| se M N_LLNE_W DTHEQ 300 M N_NECK_W DTHEQ 200 AUD HP PORT L oo s
; — AUD HP_PORT R
e ORITICAL 51206 FN o e FilT UB201 HPOUT_R_40 M N_LLNE W OTHEQ 300y M N_NECK_W DTHEQ 200 oD =
, ho2"" CS4206ACNZC HPREF| 20 M NN OTHEQ 30Mu M N_NECK W CTH=Q 2000 AUD HP_PORT REE =
GPl C0 = ANALOG SW CONTROL 52 AUD GPIO 0O GPl C0/ DM C_SDA1 LI NEOUT_L1+| a! TP AUD LOL P L NC e
GPIOL = HP AMP CONTROL 50 AUD GPIO 1 12_|GPI OL/ DM C SPAZ, LI NEQUT_L1-| 34 TP AUD LOL N L NC
TP _AUD GPIO 2 | - LI NEQUT_RL AUD LOL R P
NC 14 GPl 2 R+ e {00D " 5UB SPKR AWP. SIG SOURCE
GPl 8 = SPKR AMP SHDN CONTROL 51 <O} AUD GPIO 3 15 _|GPI C8 LI NEQUT_R1-| = AUD LOL R N o st
AUD _SENSE A 12 [SENSE_A LI NEOUT_L2+ a1 AD LR L P 51
o [Tm-ALD. SENS! 3 - o A e
CS4206 FLYP LI NEQUT_L2-|_30 AD L@ L N oD - LFT. SPKR . SIG SQu
=PP3V3_S0_AUDI O ° LI NEG + AD LR RP
53 52 40 © [T s |FLyP " NEOULE_ Z AD L2 RN 0D **  gr. SPKR AVP. SIG  SOURCE
2 |FLYC T oD =
106226 a2 |FLYN
ORITICAL
0, 1UF M cBI As|_1e AUD_CODEC M CBI AS s
o oV
ey VL_HD
VCOM__28CS4206 VCOM
= 1 VLI F
LI NEI N_L+_21 AUD LI P L .
HDA BIT CLK = <
72 19 TR aLl & {BI TCLK LI NEIN_C AUD LI REF am
72 19 (TR HDA SYNC LI NEI N_R+|_2: AUD LI P R am o
R6211 I 1 Jsvne
72 19 HDA SDI NO 1 2 72 HDA SDI N _CODEC sDI M CIN_L+ 18 AIDDMCINL P am -
~ EXT M C CODEC | NPUT
o o man b amuciiy —am-
. I N_R+|_10 52
o DOUT 402 * = <4
e DA S i} | | 11 RESET’ MANR | 2 AD MCINRN . Bl MC CcoDEC INPUT
72 19 (TRy—HDA RST L
NC _TP_AUD SPDIF_IN 47 |SPDIF_IN
AUD SPDI F OUT CHI P 4 |sPoiF_our VREF+_ADQ_27 CS4206 VREF_ADC NC
R6212
39
52 00 AUD_SPDI F_QUT 1 2 DM C _SCL| 4 TP_AUD DM C CLK NC
— VYV
1116w
Vo5 DGND THRM PAD_AGND
1 g d
4
1 6224 |, .|'ce225 osTuer
= 1UF—— ——10UF N
Frv 2 v R6213
TANT TANT- POLY 100K
0603- SM 2012-LLP 5%
116w
NE-LF
, 402
53 52 40 43 GND_AUDI O CODEC M NRECK-W BTIEQ 204
VOLTAGE=0V
L6200 M N_LI NE_ W DTH=0. 4V M N_LINE_W DTH=0. 4MM
FERR- 220- CHM M N NEGCW BTH-0. S0t uU6200 M RECCW DTHRG. 210 DI FF FSI NPUT= 2. 45VRMB
mm 5 TPS71745 - SE FSI NPUT= 1. 22VRMS =
=PP5V_S3 AUDI O 1 2 4V5 REG I N 6 SN 1 PP4V5 AUDI O ANALOG 3
i nn a0z IN auT| oD 7 e DACL FSOUTPUT= 1. 34VRVS
ORITICAL -
R6200 4V5_REG EN 4|en NR/ FBL2_4V5 AR DAC2/ 3 FSOUTPUTDI FF= 2. 67VRMVB
2. 21K DAC2/ 3 FSOUTPUTSE= 1. 34VRMS
53 52 48 8 [TN)- =PP3V3 SO AUDI O 1 2 I .
% awo  NGE—
W 1 C6200 E 1 06203
o2 —— 1UF 1 C6201 6202 * —— 1UF
—— 0% 0. 1UF —— — io%
, 1oV o6 —— , oV
xR 16V xR
402 XW6200 X7R-CERM 2 402
2Z 202
T NP G\D_AUDI O CODEC 48 4 52 53
NOSTUFF
R6201 SYNC_MASTER=AUDI O SYNC DATE=02/ 16/ 201
L0 - ——
e AUDI O CODEC/ REGULATOR
e BN e
051- 8561
L XV6201 d} Appl e Inc. e
I N N e DD S G\D AUDI O HP_AVP 48 50 52 8 C. 0.0
vaTacEsov NOTI CE OF PROPRI ETARY PROPERTY:
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I NPUT VOLTAGE DI VI DER

LI NE
CODEC RIN = 20K OHMVB
NET RIN = 10. 36K OHVS (| NCLUDI NG PULL- DOANNS AT ANALOG SW TCH COM PI NS)
FCHP = 3.6 HZ
FC LP = 43KHZ
VIN = 2VRM5, CODEC VIN = 1.14 VRMS
CRI Tl CAL
R6301 P3G
" AUD LI L , 7. 81K AUD LI L DIV 1|2 AUD LI P L "
O R WBTE T A%y 11 N-RESWBIE. I iy VTRE W BT T =
Moob" i C
NOST!
106303 |'R6302
—L 820PF 21.5K
10%
2 81, 1w
402 2402 CRI Tl CAL
C6302
2. 2UF
1|2
1T
20%
Xsﬂj:ochRM
02
« o AUD_LI_GND M RERENR-VY BFHE: ThM ) AE{D LI _REE oy
1|1?(()3300
TPow CRI Tl CAL
z?fé'z” C6312
2. 20F
1|2
1
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 10 8/K  AUD LI R DIV e AUD LI PR w
- - : 1/ éw = - : zlol% Y 3, I@E:WB FE. TW
PRI gy TR i
e
AUDI O LI NE | NPUT FI LTER
PR TOTEE e |
d} Appl e I nc. 051- 8561 | D
3] C.0.0
NOTI CE OF PROPRI ETARY PROPERTY: [
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CS4206 HP OUTPUT ZOBEL NETWORK

50 45 [TN)-AUD HP PORT L

NC _AUD HP ZOBEL L

525045EG\IDAUDIOI-PANP

NC _AUD HP ZOBEL R

s0 48 [TTO)- AUD HP PORT R

M N_LI NE_W DTH=0. 3MM

L6520
FERR- 120- OHMH 1. 5A M N_NECK_W DTH=0. 2MM

HP/ LO AMP
APN: 35381637

oD 50 =2

=PP5V_S3_AUDI O m AUD_PP5V_F
52 48 8 1 2
0402-LF
1 06521
—— 10UF
— 20%
2 6.3V
oy M N_NECK_W DTH=0. 15MV
M N_LI NE_W DTH=0. 2MM AUD LO AVP QUTL
o
\7[,0 M N_NECK_W DTH=0. 15MV
AUD_LO_AMP_I NL_M CRITI CAL M N_LINE_W DTH=0. 2MVI UD LO AVP_OUTR
50 6 || NL U6500 QuTL| 11
AUD LO AVP_INR M s i QuUTR] 10
= R MAX9724A R MAX9724_C1P
R6520 TN CRI TI CAL
1
o AD GO IANA 2 AUD GPIO 1 R 5 SHDN* 1A 6524
o CIN2 1UF .
i s o 9 gy i R6523
202 Q % & 1) 1) MAX9724_C1N XSR 2. 21K
o - 402 1%
= a n o 1/16W
'R6522 |77 71 T oo
2 'R6524
100K
530 ] MAX9724_SVSS 2. 21K
1/16W P 1%
M- LF 1/16W
2 402 oRITICAL CRITI CAL %-ZLF
C6523 2
t C6522 TUF
—— 1UF 0%
0% , 1oV
0V X5R
GND_AUDI O_HP_AMP R 202
52 50 48 o
MAX9724 GAI N/ FI LTER COVPONENTS
AV_PB = -1V/V, FC LPF = 35.2KHZ
oRITICAL
6530
330PF
1|2
I
59
50V
402
R6531
13. 7K
i 2
1%
116w
VE-LF
402
R6530 AUD_LO_AVP_I NL_M
AUD_HP_PORT_L. 13. 7K — AUD_LO_AMP_OUTL
50 43 [T 1 2 50 oD o 52
1%
116w
VE-LF
402
R6532 AUD_LO_AMP_I NR_M
AUD_HP_PORT_R 13. 7K — = AUD_LO_AMP_QUTR
50 43 [T 1 2 50 oD o 52
1%
116w
VE-LF
402 R6533
13. 7K
1%
116w
VE-LF
402
oRITICAL
C6531
330PF
12

oD 50 =2

ISYNC MASTER=AUDI O
TTILE

SYNC _DATE=02/ 16/ 201(
—

AUDI O HEADPHONE FI LTER

d} Appl e I 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
«.=PP5V_S3_AUDI O AMP

~- 6dBFS

APN: 35352621

CRI TI CAL
rerk 864 o H C66 gl__ ,C6601 M N_LI NE W DTH=0. 30 mm
e e FREII e SO VT | cosoz o s MNRESR WO R0 20 Wi
o402 N Tl TR St
s me || ML MR WIS 38 1)
L6671 L [MAS3IT_R N Shv e[S SPRRAVD R N_OUT S
o AUD_LO2 RN FER mzo'_sl KRAMP_| NR_ N O0;0ILF | 2 Jsor
0402 11
10% PGND_GND
R6610 %0@(11 o @
0 §
» —AUD GPIO 3 1,\%;»2 i _ZE}EV
ot
» 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 ANVP R T AL
AN S 11 h003 MNSERR VE BIEED 38 T
L6620 CRI TI CAL C66 1 B2| B1 o o SPRRANVE SUB P .
3 - M —_— AL 2 3pNy1 —_=Ub_F_ e
ADLGLRP | F @b60 B B =
wpp PO LOL R L2 3 P12 LMi8311 SUB P o | LMBERTL | M N LINE W DTH=0. 30 mm
L6621 ] Ty oS YRR sUEN S0 o -
_ - A2
AUD LOL R N FERR 1000 ZO"'MSPKRANP INnsuB_ N 9; 1YF  Lwis311_suB N =
- — — 0402 — — PGND_GND
1g°§/o B3| C2
.. _SPKRAVP_SHDN
L
APN: 35352621
...=PP5V_S3_AUDI O AMP
ALI AS OF PP5V_S3_REG, M N_LI NE_W DTH=0. 60MV] M N_NECK_W DTH=0. 20MM CRI TI CAL
o601 ,C6605
o230 6630 2 %g‘g’l{: M N_LI NE W DTH=0. 30 mm
FERR- 1000- OHM C6630 oL Lp :
AU LR LP i yyyLz SPKRAMPINL_P  O010F LM48311_L_P o MRS e VP J70- 20 MM -
0402 iy -
o T MNSERR A BIEES: 38 o
LMi8311 LN The  aneS SPKRAVP £ N_OUT
— — | N- ouTB @752
FERRI’_—61g(§ 01- OHM o631 Hos
. AUD LO2_L_N 2 SPKRAMP_INL_N 0, 01F oD G
0402 1 B3| @
2!
b
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=PP3V3_S0_AUDI O

53 48 8

AUDI O JACK:

LI/ LA HP CONNECTOR,

SPDI F TX

AUD_SPDI F_QU Vanu K

.n
m
B
[Ne)]
SN
a2

~ @
4

PLACE_NEAR=J6700: 3MV

GND STUFFI NG OPTI ONS FOR CMOS SW TCH 402

—
¥

1YY HS MC P romysavs
0402
AUD CONNJ1 M C L6702
FERR- 1000- OHM
1YY Y L2 HS MC N _momy 5o s
0402
M N-KERR-W BFHES: 4hM ORI TI CAL
AUD CONNJ1_SLEEVE L6703
FERR- 120- OHM 1. 5A
APN: 514- 0750 1YY Y2
0402- LF
TRAND a7 Lo
AUDI O JACK-"TRANS- CFR- K86 k6704 T
CRITICAL g 1YY Y L2 D - 52
2 AUD _CONNJ1_SLEEVEDET 0402
1 AUD_CONNJ1_TI P Cﬁ(??%%
7 AUD CONNJ1_RI NG FERR- 220- OHM AUD N R
6 M ) CONN_
AUDI O 1 a0 2 52
PHS DETECT 5 AUD | P_PERPH DET_JACK
a3
4 AUD_CONNJ1_TI PDET FERI-%6:I.Z(906- OHM
HP DETECT 1YY Y2 AUD_| P_PERPH_DET
s
A - VIN 20 0402
B - VvCC
NN SZ c- aof 1l o - 1R613|9 (2) AUD_J1_SLEEVEDET_R
CRITI T o =
CPERATI NG UGLTAGE 3.3 DZ6705 2 L Dz6703 Y
12 1 C6700 6. 8V- 100PF 6. 8V- 100PF 46%}4’
SHELL —LTUF crRTIcAL  40? 402
13 Tz v CRITI CAL RTICAL C | Dz6704 11 RO |2 Re6701
SHRE> [14 i Gk DZ670 DZ670 6. 8V- 100PF 6%%_61?)9;2 1 ,<1/'Y7\/2 AUD_J1_TI PDET_R .
6. 8V- 100R) 6. 8V- 100R) 402 ’ 202 5%
402 1 402 . . 106701 465}9’
E == 1QOPF

CRI Tl CAL
J6702
78171- 0002
M RT- SM
— 30
. SPKRAMP_L_P, OUT 1
E@ SPKRAMP, LN OUT 2§| LEFT PI EZO
e 7651 [166755
4
100RE, —L TooPF ——O
XS 4 L
710 BT T
= 1% 0 CRI Tl CAL
" AUD_LO_AMP_OUTL 2 xR 78\2 7617%302
M N_LI NE_W DTH=0. 2MM = -
2 M N_NECK_W DTH=0. 15MM AUD_CONN_L " WRTSw
R6ZO7 ———O
OLD_AUDI O SW TCH 517 SPKRAMP_SUB_R QUT 1 2 SPKRAMP_SUB| P_OUT_CONN 1 1)
o - AL AP TR ca |\ MXTADB0BVEY | s 1 1 - D SPKRAMP_SUB ) oUT eV SPKRAMP_SUB[N_auT_cown_2 [ o | PYN- FULL RANGE
| 1 % C67051| |1CBr04 | 5 4
Alor QL conel 1 i TooRE - - To0PF R6708 t———O
AUD LI L | Ne M N_LI NE_W DTH=0. 2MM Cg%ggl 2 2 %EW' : 2
" an 2l N [yB2 M N_NECK_W DTH=0. 15Mv AUD_CONN_R 5% L
1/10W |
SW TCH_CP * VECLF HFe' 94
P mnec 603 78171- 0003
= Né‘iRT- M
GND O
w0 AUD_LI _R Cc6711 4 QLD _AUDI O SW TCH R6709
< 0.G0s3UF |* E ! -+ > SPKRAVP_R_P_OUy AN SPKRAYP_R_P_OUT_CONN i
&l Liew =7 -SPKRAVP R N QUL 36w SPKRAYP_R_N_ouT_conn—ro | RT. PIEZO
2462 NOSTUF| UFF 603 o}
C67071 1 C67P9:6 5
AUD_GPI 0 0 100RE — —— 190 R6710 O
sov o > Bov 0 1
by o LAAA2 =
'R6721 1B
100K ANALOG AUDIO 1 O SW TCH L
ME- LF
402
R6715 : GPICD = 0 AND GPIOL = 1 --> HP PATH SELECTED
AUD_CONN_GND , ’\/(\)/\/2 AUD_SW TCH G\D GPIOD = 1 ANDGPIOL = 0 --> LI PATH SELECTED
18w = =
i Reqie ot
40 45 GND_AUDI O_CODEC 1 2 - T G T
” ’ /1\{5}/2‘,\; 1 /v(\)/\/? PART# QrY| DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI Tl CAL BOM COPTI ON | | 051- 8561
Mios" ﬁ?‘g J__ 35352803 | 1 | IC MAX14560, Dual SPDT U700 CRI Tl CAL NEW AUDI O_SW TCH o App € nc. v - 0.0
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. % 5 GND_AUDI O,HP,ANPAE w
PLACE _NEAR=J6700: 3MM
X701
= AUD_LI_GND
AUD_CONN_GND
M N_LT NE_W DTFE0. 4
M N_NECK_W DTH=0. 2MM
CRI TI CAL
M C CONNECTOR . Js701
78171- 0003
APN: 51850520 W v
wssa7 BlL_MC N HIDY
2, Bl _MC SH ELD 2 5
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7

6

CODEC QUTPUT SI GNAL PATHS

FUNCTI ON
HP/ LI NE OUT
LINE IN
SATELLI TES
suB

SPDI F OUT

VOLUMVE
0X02 (2)
0X05 (5)
0X04 (4)
0X03 (3)
N A

CODEC | NPUT SI GNAL PATHS

FUNCTI ON
BULT-IN MC
HEADSET M C

CONVERTER PI N COWPLEX MJUTE CONTROL
0X02 (2) 0X09 (9, A) GPIO0 AND GPI O 1
0X05 (5) 0X0C (12) GPIO 0 AND GPI O 1
0X04 (4) 0X0B (11) GPI O3

0X03 (03) OX0A (10) GPI O3

0X08 (8) 0X10 (16) N A

CONVERTER PI N COWPLEX VREF/ ENABLE

0X06 (6) 0X0D (13, B, Rl GHT) M C_BI AS (80%
0X06 (6) 0X0OD (13, V22, B, LEFT)  MCP79 GPI O 38

PORT A DETECT ( HEADPHONES)

DET ASSI GNVENT
0X09 (A)

0X09 (A) AND Ul ELEMENT
N A

N A

0X0D (B)

DET ASSI GNMVENT
N A

NER?8 &8l 8-37( (L BRB' BETEETFD

PORT B DETECT( SPDI F DELEGATE)

PORT B LEFT(HEADSET M C)

40 (oOm-AUD _SENSE A
ss PP3V3 SO AUDIO F . .
R6806 R6805
39. 2K 20. 0K
1 APN: 376S0613 1% 1%
R6801 1/ 16w 1/ 16w
300K AUD QUTJACK | NSERT_L 5 02" , 402"
1/“13\&/ AUD PORTA DET L NC AUD PORTB DET L
5 462 Q6800 | (B
SSVBN15FEAPE 801 | Bk 801 Bl
SSVBN15FEAPE SSVBN15FEAPE
Rﬁ?}(oz SOT563 h- SOT563 H-
s [Ty-AUD J1 TIPDET R 2 AUD g1 DET RC — 4 4
1/ Tow L Jfe%s 2‘G* S
i 6801 7 T
0. 1UF
5 20% 10V
B 207
s 52 40 45 GND_AUDI O CODEC .
R6803
55 PP3V3 SO AUDIO F 1220 5 AUD 31 SLEEVEGET 1w
'RE804 ity
E;OK 402 800 | Dl s 52 AUD J1 SLEEVEDET R
i SSMBN15FEAPE
22’5';“: SOT563 |<"
53 52 AUD J1 SLEEVEDET R 4 ==
™ T
1 C6802 .[cH* st
0. 01UF
100
S 18
v
s 52 49 45 GND_AUDI O CODEC 402
N_LINE W DTH=Q. 1
NERENR-W BFFES: 18M
ss PP3V3 SO _AUDIO F
VO TAGE=3. 3V
L6862 EXTRACTI ON NOTI FI CATI ON CKT
FERR- 1000- OHM
53 52 48 & =PP3V3 SO0 _AUDI & 2
0402
PLACE L6800/ C6800 CLOSE TO JACK TRANS. AREA T é4
220K
Co861 L %F%lﬁ\év M KEY
B ame] 2462 'R6865
100K
5%
62 e
M KEY 402
K 2
%9'12\/\/ 802 (ol R%liggi
SSMBEN15FEAPE AUD PERPH DET R 1 2 _AUD | P_PERI PHERAL DET
Me- LF 17
2402 SOT563 :i ’\/5\0/4\/ jieeind
' Q803" | ob i
2[6T STy ssveNLEPEAPE |
R%I 6 sorse3 | Kh
PERPH_DET_FI LT
s> AUD | P_PERPH DET 1 oK, ——— m|_‘
5% M KEY 5[G7 S
4
b%gg‘év 1 C6860
9., 1UF AUD_J1_TI PDET_I NV
2 10V
CERM

53 52 40 45 GND_AUDI O CODEC

HP=80HZ, LP=8.82KHZ
M KEY
L6880 N .
rerk S8 coan YN ARRE VB 101
A%
=PP3V3 SO AUDI O LYY Y L 3V3 SO HS RX
ner os02 DRC M KEY
NOSTUFF
L NosTU ORI TICAL APN: 35352256
R6885 M KEY
10K 0688('): E -
p— M
ey k= AL
2 062 u6880
PULLUPS ON MCP PAGE cos2rs
s —=12C MKEY_saL 6 [sc. mcBlAg 1 _HS MC BIAS M KEY
saqEry—=12C M KEY_SDA 5 |spa DETECT|_2__HS SW DET CRI Tl CAL
f
7 -« 10 C6882
19 (T} AUD 1 2C I NT_ L | NT” BYPAS! RX_BP 2L o0
[~ 20%
1 (TR AUD | PHS SW TCH EN 8 |ENABLE 2 83V
TUEE D __THM 402
R6880" i !
KEY
100K 26881__ G\D_AUDI O GODEC 46 40 52 50
ety 19, 01F —— M Key M KEY
02 2
2 a0z G R6881'| |'R6882
1K 2. 2K
GND_AUDI O_CODEC 1% 5%
53 52 49 a8 1160 ew
CRIMFI CAL o o2
C6883 M KEY 2 2
0. 1UF R6884
w @@ADMCINLP 1“2 HS MC H gC 22K HSMCP s
RMIEL 10% | MKEY ow
C6886 XSR R688 . MEKEY WLF M KEY
0. 1UF 402 100K 6884 6885
o AUDMCINL N 1|2 Thew 0, 0082UF _—
<« 1] e 2 30 3 A
10% 2 CRI TI CAL
357
:(SZR XW6880 CRI Tl CAL
Y
53 52 40 45 GND_AUDI O CODEC 1 2 HSMCN sz s
PLACE_NEAR=C6886: 3MM
PORT B RIGHT(BUI LT-IN M Q)
R6850 R6851
15 [OD-AUD_CODEC M CBI AS 1430 2 mgBiAs FILT 1 20K,
1% 1%
1/ 16W %§| %L 1/ 16W
ME- LF 1 5 M
402 r 2. 2UF 402-1
205
2 S
o>
53 52 49 45 GND_AUDI O CODEC
Feh850 L6850
0. 1UF FERR- 1000- OHM
AEEALDMCINRP 1|2 BL MCH F 1(m\%@75275
CRILTI CAL 1Io!7/ 0402
%6?3:1 Sen 'R6852 CRITICAL , . CRITICAL
’ 402 100K 4
@ ALD MCINRN 1]z % oo T == o
il 16w 50V 10% S 5% sov
10% 402 402 CERM CERM 402 L6851
%% R6853 2 FERR- 1000- OHM
402 2. 4K
52 52 49 40 GND_AUDI O CODEC 1 2 BLMCIOE SYYY e B MeN  amiw
1% 0402
XW6851 e
M -
1 542 Bl_MC SH ELD am- =
PLA NEAR=J6701:
l CE_NEAR=J6701: 3MM HP=801Z

A .

SYNL IVAS T ER=AUDI O SYI

DAIE=UZ/ 15/ ZUL
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8 7 6 5 4 3 2 1
MagSaf e DC Power Jack
CRI TI CAL
78\3)5132? %973 CE6T£)(C)gL
M RT- SM 6AMP- 24V
o ] : PPlE§ %I N _FUSE |, . 1 2 =PP18V5_DCI N_CONN_,
e R R ice%s lceglzcge'l CB971 | CB972
1 1
o—ﬁl EneE t«)gﬂ; ggo/m UF % 00PF —L 1000PF —— 1000PF =PP3V42 G3H ONEW RE ,
o5 =
NO STUFF L ? ECV' —F4 "e abg- ¢ abg- ¢ | svc BC Acok vec TC7SZOBAFEAPE
: 02 R6929" [ 5| SOTe%°
R6900 ’ o 2 SMC_BC_ACOK o3 3
100K 1 2. 0K (oo
51850656 = 505 4 Us901l
16p T U6900 1
% 462, MAX9940 5 L 8361%98
@y SYS_ONEW RE i ST s T 35 oo oreruace e s
= 402
1-Wre OverVoltage Protection an ne = =
il
ADAPTER_SENSE_R
HALL EFFECT ASSEMBLY
Assenbly APN: 33950114
- BOM 639- 0680
3.425V "G3Hot" Supply - PCBF: 820- 2801
: - MO 056- 3515
Supply needs to guarantee 3.31V delivered to SMC VRef generator - Conn APN: 518S0788
R6905 16955
PPDCI N G3H_OR PBUS R P R P3V42G3H BOOST =PP3V42_G3H HALL
* ’ O DT=TRUE ® HALLEFFECT- ASSY- K87
pi %E‘;héeﬁ ‘Wtﬁ R R6961 F 5T s
L tN BZ:ST %:6?29;4:1 433 35 om—SMC LI D 2 Ot SMC LID RS[, 16
: U —— CRITICAL NCGTUFF Lox 3 4
Us990 2T Te995 l e ool
LT3470A 105 33UH =PP3V42_G3H REG , 0. 001ﬁ; o
4 P3VA2G3H SW oo ™=l 1 (YY) 2 339s0114 L
O N 2 M VIR WBRED 3 corraiorie s vout = 3. 425V I =
NCx—{NC CRITI CAL 250MA MAX QUTPUT
FelL I o
a0 TE}ES" JiCGggS R639498§1 (Switcher linmt)
o001 ) o pF %
UF —— 1
BYPASSZUBS90. 6. 5 2 Q% céggz—— Jo=3 “’{%52 L &Rgo5 " PROTO 0: STUFFI NG K84 CONNECTOR ONTO MODI FI ED K84 PADS
0 P3V42G3H_FB p— go”': PROTO 1: STUFFI NG K87 HALL EFFECT ASSEMBLY ONTO K87 PADS
R69 <|gal 2 05
200K PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
%/{:ié\évz? 607- 6831 1 SUB ASSY - HALL EFFECT, K86 K87 J6955 CRI TI CAL
PN: 607-6831 for WCPM PN: 339S0114 for schenmtic/board | ayout
Vout = 1.25V * (1 + Ra / Rb) =

BATTERY CONNECTOR

=SMBUS_BATT_SCL

=SMBUS_BATT_SDA

ss » PPVBAT_G3H CONN

PLACE_NEAR=J6950.9:1 MM

1C6950

B |

3

PLACE NEAR—J5950. 9:1 MW

“ o~

T

CRI TI CAL
J6950
BAT- K24
M RT- TH
P1| o4t
P2| 042
P3| o2
Pa| O —
pPs| o5 - SYS DETECT L
I 4
P7| o4~
P8 O_js
9
Pol o7 R6950!
SHLD_PI N| o422 105n
SHLD_PIN| o441 M:la\év
SHLD_PI N| 012 402;
SHLD_PI N| o423
518- 0359~

CRI TI CAL

RCLAMP2402B

SC-75

WMSTER
T

SYRC_DATE=VASTEN

DC-In & Battery Connectors
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Reverse-Current Protection

FROM ADAPTER
=PPDCI N_S5 CHGR

SI%%QDPCRI TI CAL

PPDCI N G3H OR PBUS 54
M N_LI NE_W DTH=0.

This node is powered
through body di odes:

DCI N t hrough Q7080.
PBUS t hrough Q7085,
Charger TOP FETs and
Qros5s.

QTABO cmmion

WOTIE 4
5V

Inrush Limter

PPDCI N G3H_| NRUSH

K87 OrEs' : “RP380 “RENCTR, Bots T© K24 1 NP DUE TO LAvaUT

M NLIRE WDTH-0. 2 mm

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

A . & n M N_LI NE_W DTH=0. 6 nm
a = a M N_NEGCW DTH=0. 4 mm
VOLTAGEST8. 5V
5 A ~ m
c7085 ¢ R7085—
0. 1UF 470K O
10% 1/ 16W
5V
2V 2 V- OF <
402 2 402
CHGR AGATE DI V
™M N_LINE_W DTHE0. 3
M N_NEGCW DTHE0. 3 mm
R7086*
332K
5% To0
CRI Tl CAL 1/ 16W 1/ 16W
ESLF st
D7005 2402 2
BAT332T7323I M (CHGR SGATE) (CHGR AGATE)
M N_LI NE_W DTH=0. 3 nm M N_LI NE_W DTH=0. 3 nm
1 R7005 M N_NECK_W DTH=0. 3 nm M N_NECK_W DTH=0. 3 nm
s CHGR DCIN D R Ao - (CHER DAL N R7021
2 1/ Tow \ CRI TI CAL
ACIN pin threshold is 3.2V, +/ - 50nV MoLF .\ 7020 1w 24 CHGR CSI R P 4 (2 R7020
NE-LF
Divider sets ACIN threshold at 13.55V . 402 9.'594.2
10% 1w
i ~ 74 CHGR CSI R N M=
Input inpedance of ~40K meets 30mA nax | oad T e R71%22 3Ty 0612-1
sparkitecture requirements R7001 1 PPDOI N G3H PUACE NEAR-GQI030. 5 1, 51
MFLP?.\Ing W DTH=0. 2 nm 4.7 5% P ™M NLINE WDTH=0. 6 nm
M NRECKOW DTHE, 2 IAANZ PP5V1_CHGR VDDP ysw M NNEGCW DTH=0.4 CRI TI CAL CRI TI CAL
opavaz o VOLTAGES. 3V o M RCRESKW DTHED: 3 a02 ) * C7030 ! 7031 * Gro3s t Cros7
= CHGR VOLTAGE=S. 1V —_— — 22UF —_
- . Mo cr001 1 cro22 :| |+ cro21 T 7 a0 o 1%
1UF 0.1UF == ——0. 1UF 2 BV ranT 2 By 2 o bt
‘R7010 C7002 * 10% 19% 10% CASE. 05w CASE 05"
X5R 2 X5R 2 2 X5R
30. 1K i 1R7002 202 402 202
% 0V NO STUFF o o L
i/ng‘év s ? GND_CHGR AGND %S’OK et | APN 35352929 L =
? ew VDD VDDP 5
X R7gOO 2402 12 [VHST CRITICAL DA N2 CHGR DCI N D CRI Tl CAL Max Current = 8A
R7011ﬁ 57 56 as[TMy—SMC RESET L i AN 2 CHGR RST L 134SVB_RST_N 26 CHGR SGATE LA ReAR-U7000. 25 2m H Q7030
oW yitw sSBLS ma PR o u7000 poare 1| oo acare : C7025 8 ko RIK03320PB- 01
ey W g, =SMBUS CHGR SDA 10 Jspa ca 280 iR o b 0. 22UF — s f = 400 kHz
e o2 [—HR VFRQ 4_VFRQ 3’) CSIN2774] CHOR CSI N _ L o
CHGR CELL 6 |ceLL « ‘g L%'s%‘ ORITI CAL TO SYSTEM
Float CELL for 1S © BOOT|_25 CHGR BOOT F7040
CHGR ACI N 3 laaN (7,) el 22 TE o oTTRE ! 4. 7UH 9. 5A SAMP- 24V
NO STUF \ 5 |, s PHASE] 23 PHASE GATE_ NCDE=TRUE. O OT=TRUE 1 2 2 =PPBUS_G3H
R7013" CHGR VCOVP 7_|vcowp M N-REGKCW BTHEO: 5 I HLP4040DZ- SM
1K LGATE[ 21 CHGR LGATE SW TOH_NODE=TRUE 1206
1% CHGR VNEG 8 |VNEG GATE_NGOE=TRUE D DT-TRE DI DT=TRUE NO STUFE
el 'R7015 1« CHGR CSO P 18 |csop BGATE[ 16 CHGR BGATE R7039*
022 56. 2K 4 CHGR CSO N 17 |cson 20vv AMDNL9 CHGR AMODN oo 39
o0
i , M) v ey 08 piiS e oo mo
'R7011 2402 C7050 gz g~ = oD ° "ooh,[ [ M RReScw BES 4 ORI TI CAL PLACE pEaEL7030. 2 240
9, 31K 1 - VALTAGESE B C7040 045
ww . b = o ] ose RC 39UF- 0. 5270V
it HAS
FR— I\ o i
Q7035 B1A-SM
CRI Tl CAL
T e o STrF R7050 QU055
(o _i EZ(E)PS":Q 00_ 00/;.1 SI 7137DP
T 9% %iv so8 TO' FROM BATTERY
2 CeERm 0612-1
XWZ000 | 402 1 2 PPVBAT G3H CHGR R 12
70 3 4 | MNREWeTE Y b Sl HmAl G Cou T
t 52 (GND) oo VALTAGES12. 6V J_ RS BTEES: &
PLAGE NEAR=U7000. 29: 11 - VOLTAGE=
PLACE_NEAR=U7000. 22: 1 < O—
B
R7051 CHGR RP
(CHR CSO B) 22 NN R GEORE
R7052 CHGR RN
(CHER CSON) 0 AN ATe SR CSORY
(PPVBAT G3H CHGR R) (PPVBAT G3H CHGR R)
(CHGR BGATF)
1 C7042 C7011 1L 1 C7000 C7005 * C7026 *
—— 0. 068UF 0. 01UF F = —— 1 0. 22ur= F == 0. 001u= F—— * R7051 HAS 2. 20HM TO COVPENSATE UNBALANCED VOLTAGE
Y eV frv 3 S0V DUE TO DI FFERENT CURRENT ON _P AND _N. (FROM I NTERSI L)
2 cerm cErRM 2 2 Xsr X5R 2 CERM — _
405 a0z 203-1 603 a0z
55 GND_CHGR AGND

ISYNC MASTER=( K6_M_B)

SYNC _DATE=(11/06/2009)

PBus Supply & Battery Char ger

C} Appl e I nc.
®

D zr g

051 8561
"C.0.0

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N IS IHE
PROPRI ETARY PROPERTY OF APPLE COVPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
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Il NOT TO REPRODUCE OR COPY | T
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IV ALL RI GHTS RESERVED
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VOUT = (2 * RA/ RB) + 2

<RA> <RB> <RD> <RC>
e e e e e e e e o oo oo R7267 R7268 R7269 R7270 e e e e e e e e oo o oo oo
ROUTI NG NOTE: ' 203 le.ﬂ;‘; OK ZlLﬂ(/)K ZlLﬂ(/)K (150./49K 204 , ROUTING NOTE: '
1 Place XW203 by Pinl OF L7260. ! sm %}E\é\l %}E\é\l %}E\é\l M:lﬁ\é\l sMm 1 Place XWr204 by Pin 2 of L7220. !
R L g SR 402 ) 402 , 402 , 402 ) 3vass_VFB_R7270 = R R R
s
GND_5V3V3S5_SG\ND
e e e e e ool
XW205 ' ROUTI NG NOTE: '
\
SM 1Pl ace XW205 by C7252.
2 =P5V3V3 REG EN 2 541 - - m e
=PPVI N_S3_5VS3
s 8 o
"rouming NoTE R7273 .
! \ XWr202 1C7272 100K
1Pl ace XWr202 by C7292. , sm lLG'/F :/F]E\g
PR 2 28V a2 2
603-1
s =PPVI N_S3_5VS3 SV3V3SS REGH
- svss svass veer =PPVI N_S5_3V3S5
PLACE_NEAIFQ7260. 5: 1.5 W CRI TI CAL I. 1 (EZF27O ° ’ ’ T oL PIACEINEAR=Q7220.2: 1.5 MM
+ C7282 1 1 Cr7281
—— 0. 001UF L-?]Uf,??mw —L 1UF S 18V 1 C7241 .|t c7240 1 Cr242
88 T, 39 1C7271 o (6:0E3RM %ULUJ/L: 39UF- 0. 027CHM gé%OOIUF
* G 2Ry ? &5 5 C7260 —— 0;,22UF VR 2 2% 2 G 2 2
2 . - 0 1UF , 160 e pseL L a5 A b
10% CERM =
TRI TI CAL 3 16 365 R7220 ° '
260/ 4.\, Jronse P s SHeR0 B 5 200 =
= SI $424DN T CRITI CAL . %7 =
PVIRPK- 1212- 8- SM : I| : s S— HVBSTL u7200 e ontes 2 2 avass it 52 |£ ! V\PAKKO384DPA
o s e 2 10 SARET - T § 1 la D AL
s oo, 2 PN s oo, 2 ooTT CRI Tl CAL
O DT=TRUE S1/D2| 7 -
L7260 pp—— e S g e e L7220 PWV FREQ = 375 KHZ
B fiatoniieii . doris 3 DRV svesso ANFECREIO I M o 4. 7U 10A
MAX CURRENT = 13. 3A LYY Y Lz N 3 ; 6 | @ ) LYY YL MAX CURRENT = 9. 1A
PWM FREQ = 300 KHZ CRI Tl CAL ) Sv.ss vor VoL - Vo2 |~_svesevee — PCMO063T- SM
_ 4. 7TUH 13A- 1SMOHM 5 s5v_s3_vie AvFB1 VFB2|5 3wvass ves s2
=PP5\_S3_REG = e 83 —PP3V3_S5_REG .
CRI Tl CAL - 5V_S3 ENTRIP JENTRI P1 ENTRI P2|® __ 3v3ss EntrlP o I w
PLACE_NEAR=L[7260.1: 1.5 MM . 226% - vakl® s once sebarcro00l 6 1 ORI TI CAL 7250 PLIACE_NEAR=L7220.2:1.5 MM
+ C7293 1 C7290 1 Cc7291 3 4 - " 17 1 C7251 1
-0, 001UF  —=JoUF .| &72d RPK-12128 — py— N R7271 PGOCD| 22 7273 ° R7272 L T50UF —— J0UF : (677020?8':
T T R M 20% -T- Q —— 0.
, &0, s G N P 266K ENo[2 svave o of J_lqup 75K ) : St T
402 DLA M MRS ot GND _THRM PAD Y oty BiA S 5
402 ) i X5R 402
CRI TI CAL ? 603 ?
s6 GND 5V3V3S5 SGND %z_l —l—
VOLTAGE0V
M NNEGOW BTHEG. 3 W XWr201
SM
Q7221 PLACE_NFAR=U7200. 25: 1 MV
SSMBEN15FEAPE P5V3Vv3_PGOOD
SOT563 F - - - - - - - - - - - - - - - _52_ e e e e - o
' ROUTI NG NOTE: 1
62 SPOVSS ENL 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 = =
. _EN_| ISYNC VESTERC(KD MLE) SYNC DATE=( 10/ 27/ 2009)
= I O
d} Appl e I nc. 051- 8561
SEPERATED MASTER PGOOD FCR BOTH 5V AND 3V3 ®
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COWPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
NOTE: DONT SYNC THI S PAGE FROM T27 | TO MAINTAIN TH S DOCUVENT | N CONFI DENCE 72 OF 109
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
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1.5V/ 0. 75 DDR3 POWER SUPPLY

» =PPVI N_S3_DDRREG
PLACE_NEAR=Q7330.5:1.5 MM
CRI Tl CAL CRI Tl CAL
.|t C7330 .|} C7331 C7332 1 C73B3
——  39iF-0.0270HM ——  39UF-0.0270HM —1UF  ——= 0, 001UF
2 \/ 2 \/ 25V 50V
T B L 2 D
. =PPsv_s3 DORREG  R7305 = =
1L ARA 2 PP5V_S3 DDRREG V5FI LT
oM MQRFhE& W BFFES: 7
e D R7310" 5
CRI Tl CAL
1/ lGW
C7300: C7305: VFaoh, 330
4. 7TUF —— 1UF —— 9 3 Q Sl S424DN
lggn - %Sgn — PWRPK- 1212- 8- SM
XoR 2 XoR q VBN VBFILT VDO N
805 402-1
L 6 |cow —— VDDGSNS|_8 DDRREG VDDQSNS CRI T CAL
=DDRVTT_EN MODE| 4 L7330
o MD—= VTT_EN 10 [s3 VTT Enabl e . OUH 13A-5. 6MOHM =PPDDR_S3_REG 5 63
« m>—=DDR 11 |ss VDDQ VTTREF Enabl e vesT| 22 DDRREG VBST 1YY Y L2 . V—m> OUT = 1.501V
= gy PDRREG PGOCD 13 |PEOCD. VDDQ PEOCD TlPJgSS?B MR WS PCVBOGST- SM CRI T1 CAL porce fum e 19A MAX OUTPUT
2o _=PPVIT_S3_DDR BUF 21 DDRREG DRVH DI DT=TRUE 18V 1 1
’ | 10m max | oad 5 |VTTREF N BIDT=TROE - a8 - ;_%0%"!0 0, 001UF | f = 400 kHz
» _=PPVTT_SO_DDR LDO —— 0% 0%
Vout = VDDQSNS/ 2 SYM (2 OF 2) LL{ 20 DDRREG LL W 22,8y 2 RV
T b 2a v N EREE Y BIEER £, | gra3s o
X\/\Fs’éGO out = DRVL| 19 g?ﬂ.?r’-RREG_ PRR\;:/L mn 4 Jr__} §|MR§4226|238N CRI TI CAL C7345 PLACE_NEAR=L7330.2: 1 MV
=PBE FRERR S C7341%. ANE
1 53 2  DDRREG VITSNS 2 vrrens cd 16 DDRREG CS 9 | crITIcAL 3300F —— 10LE —— OXWF 345
PLACE_NEAR=C7360. 1: 1 mm Nexe oo — 228 e.xé\éjl' 'SM
CRITI CAL CRI Tl CAL *— DDR 1 %Y
C7360 1 C7361 NCx-12-NCL VDDQSET| 9 20 REG _FB - CASE- B2- SM . 603 N
22%’;-- —— 22UF VITGND _THRM PAD G\D PGND_CS G\D PLACE_NEAR=Q7335. 1: 1 mm
%R—%%R;\;A;Ir 2 g%%ycng | R o 2 )0 AFS§35 £
DDRREG CSGND ) L 2
! Nﬂé@ﬁ@éﬁi iy 6% ‘R7320 1 C7320
o £ 15. 0K L 0 00IUF
1/16W o A%
X300 — R & T
0C3333EL)J9 E PLACE_NEAR=U7300.3:1 mmg__ L &4 2 | PLACE_NEAR=U7300.25:1 mm (DDRREG FRB) <Ra>
CURYT L Vout = 0.75V * (1 + Ra / Req)
X5R 1
e SEL_1V5=0: Req = Rb Rr321
SEL_1V5=1: Req = Rb || Rc <Rb> tiow
2402
G\ND DDRREG SGND
o
TS T
SYNC_VASTER=( K6 _MLE SYNC_DATE=( 117067 2009
e
T TN s |
d} Appl e I nc. | 051-8561 |D
S C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT| ON_CONTAI NED HEREI N IS THE
'Rl ETARY PROPERTY OF APPL| wVPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
NOTE: DONT SYNC THI S PAGE FROM T27. C7330 AND C7331 |'S CHANGED TO OSCON CAPS || TO NAINTAIN TH S DOCUVENT | N CONFI DENCE 73 OF 109
NOTE: DONT SYNC TH S PAGE FROM K6 REMOVED R7380 111 NOT T REVEAL OR PUBLIGM I T I N WHOLE GR PART
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6

5

4

3

| \WP6 CPU VCORE REGULATOR

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

s s _=PP5V_S0_CPU | WP s =PPVIN S5_CPU | WP
CRI TI CAL CRI TI CAL
1 2 PP5V_S0_| MWP6_VDD |%é91% 1 417 418i }UF
M NRERR-W BHES: MY s1 - - 0. 0270HM— O%EM
R7412 ! CJ426 VOLTAGE=5V : C7435 | DPRSLPVR| DPRSTP* PSI* | OPERATI ON MODE - 1 > 5 }{
4 ST && ! QUF D DT=TRUE 2 603- 1 302
i 2 éﬁ R 0 1 1 2- PHASE CCM 5
4 '2L¥v 402 2| 8B 4 6 1
5 | =
w «=PPVI N_S5_CPU_I| WP LAAA2 PPVI N S5 | MWP6 VI N 0 1 0 1- PHASE ocm 3 S CRI TI CAL
M EE RS o + ORI AL L7400
R7420 1| C7496 Volmacsr: eV - 1 0 1 1- PHASE DCM 0. 36UH- 20% 40A- 0. 000750HM
0 1 fgg,/?lUF o1 DT=TRUE (1 M\WP6_PHASEL1) 1 5 —pp SO CPU REG »
16w ﬂ_ o5y 1 0 0 1- PHASE DCM Pl MALO4E- SM
o 1 [y PM_DPRSLPVR 402 — BMAGO4ERBERMORTSS
wﬁgo%ﬁéwi 2 — 1AAA2LMP6_BOOT1_RC 1]26]7 N g C7420
. =PP3V3 SO | M/P 1 /W\/z PP3V3 I 3V3 DI DT=TRUE — I TI (:AL PLACE! :;‘T,WE—PLAQ CLOSE TO PIN 1 OF L7400 X\maz 1 0 }UF
C7430 — Y " 20%
R7421 gaGE R7447 S H} Q:Zpems W ao012 PLACENENT_NOTE-PLACE GLOSE TO PN 2 G L7400 |1 2] <2
) i%g — DI RECTFET- MX SM | MWP6_ VOl
%}E‘,{V 2 ;|_ ?/mw 1 _
ss _GND_| P6__SGN\D 2 2402 20 22 |31 4 | M\VP6: 2PHASE | M\WP6: 2PHASE
112
CPU VI De6> s, Dew N VDD PVCC s —4 1 /\N\/z I I : V'V \/_2 L
w1 CPU VI D<5> 22l R R7400 C7403 R7404 -
- u7400 K 0. 22uF
60 11 CPU VI D<4> - 41 s N n 09 6
1 e 11 CPU VI D<3> - 20 [vims UGATEL Pt _ZU\QV éEé‘\ﬁ X5R 4 'zu\év
R7445 w1 CPU VI D<2> DG VP % .
}/16W e 11 CPU_VI D<1> - 38 lvio g PHASEL
- 1
et w1 CPU_ VI D<O> -2 Voo Q Lo ,7 | \VP6_PHASEL XW
o e
6 14 10 CPU_DPRSTP_L. - SdoerSTR 1 P!
> | WB_DPRSLBVR o B lorrsee 2 rseal24 s | VPG| SENL (' MVP6_| SENL1)
CPU _PSI_L DN
© oo 1 MVP6_ | MON - 37 mon ueaTez| 27 _ss | MWP6_UGATE2 Of OT=TRE PLACEMENT_NOTE=PLACE C7422 ACRCSS PINS 1/2/5/6 OF Q7402 AND PINS 3/4 OF Q7403
28 o | MVP6 PHASE2 ss s =PPVIN S5 ,CPU | WP
48 ava PHASE2 = | M\/P(%_: 2PHASE 1 MVP6: 2PHASE 1 MVP6: 2PHASI i LM/P6: 2PHASE
30 CRI T1 CAL CRI TI'CAL CRITICAL | MVP6E: 2P R7401 *
(NC) aqorer roate2 = w0 | MVPE LGATED 1C7401 1C7408 |* C7411 |2 C7422 ' 3.65K
s - -MP_VR_ON 79 VR_on 29 (GN\D) |%€'91% . ) -33UF 1UF 0. 00IUF A%
FROM SMC VR _PWRGOOD DELAY 1 P2 s1 3o 0-027OM_— 953, 10% 26% Py
HE—————— ©am , LIMVP6 VRTT=SPGOCD L 2 187, 218 g (2 S8R 2 &Y a2 ,
R7408 VRTT | sene| 23 ss | MVP6_| SEN2 D 2 BIA SM CASEDDE. SM 603-1 402
C7405 7K s L MVP6_NTC 68 Inre 5 T
0. 015uF %
% 5/5_1&\4\/ o | MVP6_SOET 7 lsoer vsum 19 s | MVPE_VSUM 4 q 6 = VPG 2PHASE
18 3 ocseT[® s | MVP6_OCSET 3 S L7401
402 1/\/\/\/2 ss | MVP6_RBI AS 4 |rgi as vd 18 s | MWP6E_VO NO STUFF_L1 0. 36UH- 20% 40A- 0. 0007500HM
proop| 16 s | MVP6_ DROOP 416 ( | M/PG_PHASEZ) CRI T CAi 5> PLAGEMENT_NOTE=PLACE C7428 CLGSE TO[PIN 2 CF L7401
ss | MVP6_VDI FE 13 |\yp e . AS 0. 001UF O OTOTRUE ’ . PLA TO PIN 2| OF L7401
| M/P6 2PHASE R7413 | WP6: 2PHASE orel 17 s | MVP6_DFB ! M‘/P?- 2P 2 E 10% GERM Pl MALO4E- SM o 7423
1 2 s | MVP6_FB2 12 legp 1 R 7 sov T 2 Bb&%o%gi\ﬁéiw 55 2 ) 001UF
OOlUF ¥ w | M/P6 FB 11, vee 14 o R7418 "Sgo |1 C7429 . L . WF403 4
| M\WP6: 2PHASE —— Y% o 1K 1% _1 180pF | P6; 2P B 1|2]e|7! MVP6: 2PHASE
1 16 ss | MVP6_COVP__ 10 |oovp RTINS g % 1716w — 5o 1 41 L= SM | MVP6: 2PHASE 2 )
R7409 2| 402 et = | MP6 VW 9 b 1pW Yos" ]2 sov 13. 7K o\, T' CA'- 311 mps: 2PHASE . !
1K W b2 by — | MVP6: 2PHASE
K | WP6_VDI FE_RC 2 GERM (P Qra9 | 1ANA 2 12 1 P
%}E‘y | 25 |\ 402 o -ZUW worme 5| |19 L R';QF%? B 1 MV P6_VOR =
2 16 | ) PHASE — (1 WPE_VO) 2 Hs Y R7405 | C7404 R7407""°-
PRA a0 TPAD _ ~ < BOK 0, 22UF A
s 5o o
%16W e R7430 o ety , g“ﬁ R yégﬁ‘é"
2 2 (1 WP6_FB) C7431 ?%PGEVK J_ é PLACEMENT_NOTE=PLACE CLOSE TO PI|N 1 OF L7401
T M/PG: 2PHASE 0 00LH | MvPs: 2RHALIVPO: PFHASE 6 = | MVP6: 2PHASE
| cra1a 5= 1 C7434 |1 C7428 574%5_% M/P6_VO R , =PP5V_S0_CPU | M/P ) 2 R7443
470PF (LMPE W % - 98.%047ur—— 0. 47UF 9.5 1IRN7V4Pg 61PHASE 65K
_— = N 16 4
2 i%gw | WVP6: 2PHASE 7 2 30K B RN i B 3 6w
1 Cr413 1 1/15w 2 402
PE C7407 R7410 2o, M
0 1 10KOHM § ML
¢+l MWP6_COVWP RC —— Y, 1 08'37’001UF 5 81K 0603- LF 2 (| M/P6_I| SEN2)
I \WP6: 2PHASE 2| 402 20 %15 2
1 |5’¥4613 2 A 5 e ERT- J1VR103J (1 WP6_VSUM
97 6K (1 WWP6_VO)
¥ N
2 (1 MVP6_COMVP) R1100/ R1101 **ON THE CPU PAGE** PROTECT THE | WP6 | F THE CPU IS NOT | NSTALLED
o0 ss] MVP6_VSEN_P R7422 . 500 MELE  CPU VCCSENSE P 4, 6
0 M N_LI NE_W DTH M N_NECK_W DTH
2PHASE 1PHASE s ssl MVP6 VSEN N R7423 ” : .| M\VP6_OCSET 0.25 MM 0.20 MM
s8 _ | s 1 5% M- LF CPU _VCCSENSE N ;4 T WP6 VSUM 0 o5 WM 0 20 M Y e |
PWM Fr eq. 300 kHz 300 kHz C7421 2 C7433 2 2 C7432 o IGI\\EPIGWVEG SGND 0.50 MM 0.20 MM CI:
0. 22uF —— 0. 001UF —|— —— 0. 001UF 5 _ 0.25 MV 0.20 MV ]
Max Current | 44 A 17.6 A 1N T A g% OM T L ACEVENT_NOTE=PLACE CLCSE TO PIN 21 CF U7400 .| MVP6__DROOP 0.25 W 0.20 W
cerwiEEs 1 o * Y XW7 400 "TW/PG_DFB 0.25 W 0.20 Wi S
Load Line |-2.107 nmV/A|-4 nV/A « G\D | MVP6 SGND 2 ™ . NOTE 1: C7432, C7433 = 27.4 OHM FOR VALI DATI NG CPU ONLY. . | \WP6_SOFT, 0.25 W 0.20 W D]
| MVP6: 1PHASE BOM - VL TAGERD %j "TMWP6_RBI AS 0.25 W 0.20 W S
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON = M N_LI NE_W DTH M N_NECK_W DTH
114 7 1 R7417 | WP6: 1PHASE .1 MVPE_P £l 1.5 MM 0.25 WM <3
S030 RES, ML FI LM 1/ 16W 8. 25K, 1, 0402, SMD, LF ) TWVP6 BOOTL 0.25 WM 0. 25 WM TR T S -
11450336 1 RES, MIL FILM 1/ 16W 16.9K, 1,0402, SMLF R7416 1 MVP6: 1PHASE . | MVP6_UGATE1 1.5 W 0.25 MM ::' ﬁ ;, ,Lts
13250080 1 CAP, CER, . 22UF, 20, 6. 3V, X5R, 0402 C7428 | WP6: 1PHASE M N_LI NE_W DTH M N_NECK_W DTH © : WES_:_(SEE-II\—E:L ; gsml\:\/l g ;: m <3 I M/PG CPU VCDI’ e Regul at or
. | M\VP6_VDI FF 0.25 MV 0.20 MV s - <3 BT
11450236 1 RES, ML FI LM 1/ 16W 1. 58K, 1, 0402, SVD, LF R7409 | MVP6: 1PHASE "TMVP6 FB2 0 25 W 0 20 W g M N_LI NE_W OTH M N_NECK_W DTH Appl e Inc 051 8561
11450160 1 RES, MIL FI LM 1/ 16W 255 OHM 1, 0402, SND, LF R7411 | MWP6: 1PHASE . | M\VP6_FB 0.25 MV 0.20 MV D] .| MVP6_PHASE2 1.5 MV 0.25 MV P ) o
1325472 1 C7406 | MVP6: 1PHASE .| MVP6_COVP 0.25 W 0.20 W & -~ MPG6_BOOT2 0.25 W 0.25 W = (<] C. 0.0
3284720 CAP CER 470PF, +/ - 10% 50V, 0402, D TWP6_VW 0.25 W 0.25 W & = MP6_UGATE2 0.25 W 0.25 W = | NoTicE OF PROPRI ETARY PROPERTY:
11450410 1 RES, ML FI LM 1/ 16W 97. 6K, 1, 0402, SVD, LF R7414 | M\VP6: 1PHASE w55 | MVP6_VSEN P 0.25 WM 0.25 WM D] . | MVP6_LGATE2 0.25 WM 0.25 WM a THE | NECRIAT ON %A&:ERPEERE%&THE e
e 55 | MVP6_VSEN N 0.25 WM 0.25 WM . | MVP6_| SEN2 0.25 WM 0.25 WM 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 | MVP6: 1PHASE 13250099 | 1 | CAP, X5R 0. 1UF, 10% 16V, 0402 c7434 | | MW/PG: 1PHASE | T T e e 1T I WHoLE OR PART
IV ALL RI GHTS RESERVED 58 O: 76
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« =PPVI N _SO_MCPCORE

. =PP5V_S0_NCPREG
R7560 CRITI CAL | CRITI CAL | CRI TI CAL 1C7561Jic7563
2.2 C7540l Cr541'. C7560*
PP5V SO MCPREG VDD 1 2 . . .
N A% WEITES: 5 I Y 8UF S8lF - 'EsUE—t L Il ggopowF
i Mﬁ:fl)ow (:ASF‘C"|:>2T/1A§'T : CAS| DzT}A'gr\{ z CASP“‘!.'ZT’{'?{ z 2 Ggg 1 2 40§
R75611 1 C7550 4 E- D2E- SM E- D2E- SM E- D2E- SM -
E 5%
wll: Tt VDD e i NG L
! uU7500 ] X %7K0365DPA- 02
MCPCORESO_RBI AS trias FY JARES : e CRI TI CAL
MCPCORESO_SOFT 2|soFT @ : R7525
TUEF o R B
« qp MOPOORESO IV R7593 o NORIUEF MCPOORESO_| MON_R 2livn O _ & —PPMVCPCORE SO REG, .,
o o MCPCORESO_PGOCD silpaccy O 2 PPMCPCORE SO R 1 2 . MAX CURRENT: 30. 4A
1 > MCP_VI D<0> R/590 0 LAAA 25w I MCP_VI DO_REG 24vi po - FDU1040D- SM NECR : 3 4 CRITICAL | (Q7r560 Limt)
o [y MCP_VI D<1> R7D9L 0 1 \'NaTz o0 T Tow Vet 70 MCP_VI D1_REG 25vi D1 - 1C7566 | ,|[*C7565 |[f = 300 kHz
»» [y MCP_VI D<2> R7S920 1 e 0 TIoW v T Az NCP_VI D2_REG 26lice CRITICAL - IF Z=270UF
o —MP_VI D3> R7594 © A5 oW W07 Mo VIS REG e Mt 2 X388 %XNT . BLACE NEAR=L7960. 2: 1. 5MM
MCPCORESO EN Nc>&NC CASE-B4-SM EAR=R7525. 1: 1. 5MM
o = 29 CRI TI CAL
m « » =PPMCPCORE_SO_REG MCPCORESO_FDE 0] e LGATE| 21 _MCPCORESQ LGATE C7567 1 Cc75681. |1C7569
: 10U 270UF == 0. 001UF
32 |FDE gN%‘gTw . v UF L ¢
IR7563 MCPCORESQ, VSEN 8 lvsen = N gz R 2 égg
100 MCPCORESO] RTN 9 |rN 6 case- BA-5M a
¥ MCPCORESOL W abw .
2 =
 MCPOORESO VSEN P RI06 {(vceocreso vsen) va 12, MOPCORESO_VO (MCPCORESO_VO)
o Vllg/ng 7570 MCPCORES0| CcOvP 5 |cowe acseT| 3 MCPCORESO_OCSET &
= 1 N
402 ::g HOLUF MCPCORESO| FB 6les ' sPL13  MCPCORESO | SP M
R7568 | 42¥ MCPCORESOl VDI FF 2l e 15N 11__MCPCORESO_| SN i
= = [y MCPOORESO_VSEN N 1,30\ 2 | cow| 10 MCPCORESO_| COVP
iy pCHCROCRESAEI XA T MEPCORESO_L SP_R
1 1 — 0, ) « ~ © 20
Rt RT2% A SUZ:G :gg‘f __U%ng (MCPCORESO_1 SN) AN -
% = %ot IS — = 18w
Jew yapd - W o 2 ok
2 ab%, 55 5 'R7575 75751
22.71K L
T%mmw e
(MCPCORESO_ WY XWr561 L462F TRy 2
= SM
GND_MCPCORESO__AGND 1 2 (MCPCORESQ | COMP)
Cr75791 ‘R7576 @!EN RV BFES: 3 Th PLACE_NEAR=U7500 @‘lwm -
0 001% F L 26, 98K e L
VT 6 =
b %o LY
Y
R7577 S Gra81
1 430K, McPooreS6 cove ¢ 1 J|2 (MCPCORESO_COVP)
T %
ot %Fgm VI D<3: 0> | VOLTAGE
(MCPCORESQ_FB)
- 1100 0. 9750V
RI3{8 Tlooet 1101 0. 9625V
1A 1,\A: 2 MCPCORESO_VDI F_C 110IL/2 (MCPCORESQ_ VDI FF) 1110 0. 9500V
Mggg}é’ R7579 %%\z 1111 0. 9375V
S5, 01K 0000 0. 9250V
i 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 SYI\C” ll\ﬁSTEW K6 M.B SYNC DATE=(10/27/ 2009
1011 0. 7875V MCP VCor e Regul at or
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NOTI CE OF PROPRI ETARY PROPERTY:
T
K6 NOTES : XOR AND | NVERTER | S REMOVED, CANNOT SYNC THI S PAGE FROM T27 |70 NALNTAIN TH S DOCUVENT | N CONFI DENGE 75 OF 109
Il NOT TO REPRODUCE OR COPY I T
"V AL mans restn VPRSP S OF 76

8 7 6 5 4 3 2 1




8

=PP5V_S0_CPUVTTSO

CPUVTT PONER SUPPLY

= D

8

=PPVI N_SO_CPUVTTSO

=CPUVTTSO_EN

-

PEACE-NEAREG7858: 3/ - Rnd™

CRI TI CAL

o - CPUVTTSO_PGOOD

(=PPCPLNTT_SO_REG)

CPUVTTSO_VFB

o |w o

CPWTTSO_TRI P

C7630, |1Cr695
39UF- 0. 027CHV—= ——i = 1UF
%—T—~ T %
V2 2 &Y
B1A- SM 603-1 ;|_
B 5|
D I.CAL
= @Ez%* )
4 [ ¢ 3%83858@ L7620 =PPCPUVTT_SO0_REG
M o 2. 2UH 8. 0A ’
1YY 2 CRITI CAL VauT = 1. 052V
1% : 7.2A MAX OUTPUT
g l R7260%3K1 PCVBO65T- SM F = 320 KHZ
1
N 7 976U9:4 M:l%%/\? 5 PLACE_NEAR=L762D. 2: 2
V5FI LT V5DRV _E é‘j%, 26 5 2 1 C73:65 m«x mmmo 2:1.5 W
CRI Tl CAL XBR- CERM D | L
U7600 o H 551" KW 6650) g AR
TPS5111ZRGY_QFN14 C7603 1 4 . ¢ 39358388§NQ8 oM T L - C% \7’
—_ . . 3- 2
EN PSV QPN ToN 2 CPUVTTSO_TON 0.10F —— H 660 |1 0
PeooD vest 14| CPUVTTSO_VBST oorcres e oUR |"
. 603° 1 ) Tz
or s | cgiso o R 20 I3
VFB L1z | CPUVTTSO_LL NZNECROW Db |
T o WORWEIERIN
TRP orve 1 CRUVTTSO b : CPUVTTSO_VSNS L
GND THRM PAD PGND L .
& NO_STUFF
N = = 'R7670 C76701
?o‘QOGGK 100%\%::
v yé_lL‘éV B
XWZ 600 2402 C%Jz oM T
SM <Ra> 2| XW 601
152 (on 2?—3
ACE | = L7l 1
PEASE-REAREW688: 157 1Mm L R7671 7 PLAGE NEAR-CTO50. 1: 2 W
T% - L oo
%}El\é\/ ' ROUTI NG NOTE: '
2402 '
<Rb> 1Place XW601 by C7660.

GND_CPUVTTSO SGND

AR yBms T m

(CPUNVTTSO _VEB)

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

CPUWVTTSO_VOUT

(=PPCPW/TT_SO_REG)

SYNC MASTER=( K84 M._B

SYNC DATE=

02/ 04/ 2009

T

CPU VTT(1.05V) SUPPLY

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THEH V\FCRI\IA | ON_CONTAI NED HERELN IS IHE
| ETARY PROPERTY OF APPL OC)\/PUT
THE F‘CEESSCR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

I NC.

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

= ay e ez |
051-8561 | D
C. 0.0

76 OF 109
60 OF 76

2 1




63 62 9 8 =PP3V3_ENET FET

1. 05V ENET Swi t cher

EXT1V05 | EXT1V05
C77 10 C77 13
U

8

C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY: B —
THE | V\FCRNIQ | ON_CONTAI NED HEREl NIS THE
I ETARY PROPERTY_ OF APPL| wVPUT I NC.
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=PP3V3_S0_MCP_PLL_VLDO
MCPPLL_R: LDO

0_MCP_PLL_VLDO
MCPPLL_R: LDO

1. 05V SO MCP PLL LDO

=PP1V05_S0 MCP PLL_UF_R R7Z45

PP3V3_SO_MCP PLL_LDO BI AS

MCPPLL_LDO

MCPPLL_R: REG

REG 129, 2

5%
1/716W
ME-LF

402
MCPPLL_R: L
R7744

PP1V05
RHnEdi W BJrES 3

-

EXT1V05
CRLTI CAL
© L
VIJ]\I\fIEB 2. 2UH 3. 25A
NCIJé_:5N29
CRI TI cAL SV
THRM
GND PAD
o< ~
P1V05S0_FB

EXT1V05
‘R7 7K11

VOUT= 1. 05V @ 800NA

MCPPLLLDO FB

MCPPLL_LDO| |2 %%

R7747* 02
4. 42K

BOMOPTI ONS:

=PP3V3_S0_P1V8S0

-||—<

1.8V SO Swi t cher

=PP1V8_S0_REG

VOUT = 0.6V * (1 + RA/ RB)

BYPASS=U7750.1:9:2 MM

W<

CRI TI CAL
C7760 1 T L7760
10u Eﬂ:: Vi 10UH- 0. 55A- 3303[\@-&4

2 U7760

TPS62202

4|FB SOr23-5
3IEN S
G\D

2|

Vout
MAX CURRENT
1Mz

DFN
CRI TI CAL 8
N L

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

| SL8009B

POVOS5 PGOOD

SKI P Rsl 5

POR vFel® POVOS5_FB

- g mm
VOLTAGE=3. 3V e m < ORI TI CAL
BI' AS
PP1V5_ S0 _MCPPLLLDO 1 lino QuTO!
VOLTAGE=T. 5V wem N Ut
ur740
5 |en F
TPS74701
SON
MCPPLLLDO SS 7 _|ss PG
MCPPLL_LDO
1C774 GND THRM._PAD
0. 0022UF
S iy e 3
CERM
402
05V SO_USED FOR MCP LDO POVER.

STUFFS U7740 AND RELATED CI RCUI TRY.
TO USE U7740, MCPPLL_R LDO AND MCPPLL_LDO MUST BE ACTI VE.
TO USE 1. 05V SO, NCPF’LL R REG MUST BE ACTI VE, MCPPLL_LDO CAN BE ACTI VE, MCPPLL_R: LDO MUST BE | NACTI VE.

MCP 0.9V S5 (AUXC) Swi tcher

=PP3V3_S5_P0OVIS5

1
mm

nm | HLP1616BZ- SM

CRI_T
L7
2. 2UH

GND THRM PAD

7 9

Vout =

0.8V *

(1 + Ra/ Rb)
MCPPLL_LDO
R7748

MCPPLLLDO PGOOD R 14 AO,\ 2 MCPPLLLDO PGOOD o -
178w
M- LF
402

=PPOV9_S5_REG,
Vout = 0.902V

MAX CURRENT = 1.5A

= yisw Vout = 1.05V
1.37K 2 Max Current =
ST |
<Ra>| L 7'7ur

0. 5A

SYNC NVASTER=MASTER

SYNC DATE=NVASTEI

TTILE
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S5 Rail Enabl es & PGOOD Power Control Signals | SL6259 Frequency Sel ect

o _=PP3V42_ G3H PWRCTL State SMC_PM G2_ENABLE § PM SLP_S4_L § PM SLP_S3_L s o _=PP3V42 G3H CHGR
Sl B el RE e
R (50) - = = VFRQ SLPS4&VFRQ SLPS3&VFRQ H GH
R7861
Cr7840: - CRITI CAL Sl eep (S3) 1 1 0 10K
O 1uh— VoD Sof t-OFf (S5) 1 0 0 o
o ur840 Bat t Of (G3Hot) 0 0 0 VFRQ SLPS4 e CHER
attery )
“ —pP5V3V3 REG EN __ SLG‘TlDAFEOJ‘Z Internal pull-ups 100K +/ - 20% R7§64 VFRQ SLPM&VFRT'%%L&?% VERQ goomy 55
SMC PM G2_EN ] 2N A or al4 P3V3S5E EN L =P3V3S5 EN L o e @mmwy PMSLE S4 L1 2 SSMBKISFV  pls | VFRQ LOV
TDWRRE “BASE=TROE T Do P e {OD 2w soo-vesm ke | 'R7860
.. PP3V3 S5 o rAs POVoSs EN — =POVOS5 EN e TR ﬁ 10K
Threshol d: 2?2 c7 VFRQ SLPS3 s i;;‘ﬁﬁv
. R7§63 167 sl |?
S5PGOD DLY 7 sozss s PMSLP S3 L 1 A2 CHGR VFRQ GATE
1/51/60W 4
LB bt =
T WLAN Enabl e Gener ati on
402
TVLAN'T = ("S3" 8& "AP_PVR EN' & ("AC' || "S0"))
NOTE: S3 termis guaranteed by S3 pull-up on open-drain AP_PWR _EN signal . SO R - I Pm O- - t
o - POVeS5_PGOCD PM WAN EN L g 5o al I Cul r y
Pull-up is with power FET.
or8go ,ole . =PPaVa_SO_PVRCTL _
. SSMBN15FEAPE
S3 Rail Enabl es S |9 R7820:
- ok
o =PP3V42_ G3H PWRCTL 2[c* sy PGOOD ( | SL Ver si on) &’;ig%”
2
20 19 AP_PWR EN AC OR SO_L
RTeLy =
2o ola olo . P5V3V3_PGOOD —
LdW Q7890 2 oy Q18 CRI TI CAL co —
SSVENISTEARE: 1o, | % S o MECORS)_Zern
o ~ SOP! ) 1 SL =
— =P5VS3_EN L o — — — Db VDDA o TSO_P — 4
5 s[c* s, 5% u7870 o PLLLDO P =4
s BLORE | 2 9 10 rmy_SMC_ADAPTER EN_| | SLESRATTIIZ NOSTURE
Sots63 | K 7020 - _PP3V3_SO 3 [vavon URRL 1 e
H = s, PPIV5_SO 5 Jvavon R7872
e 625 7 _PP1VO5_ S0 6 |vavon RrRST*|R8  SOPGOOD RST_ L 1 2 ALL SYS PWRGD 25 35
5[G™" Siz -4 66 62 35 19 7 [T PM SLP_S3_L AA MNKEiBSEETRUE_@
PM SLP_S4 L Wor st - Case Threshol ds: G\D _THRM PAD s
e N @Dt | VDD 2. 9140V g ol 35352718 40z
R7§12 V2MON: 3. 000V _—
o 2 P3V3S3 EN  — =P3V3S3 EN o ﬁwmf 8. gigx
|Gl ai nabl es -
C ENET Rai | Enabl
—L 0. 47UF . .
S o > P SKP_RVGT L _ —PSVSENET EN . SO Rail PGOOD (BJT Version)
o B L= =POVOENET EN g o . =PP3V3_S5_VMON
R7811 = SOPGOOD_BJT
. 5. 1K, 75628 7 _PP3V3_S0 R7826*
A i o2 100 _=PP3V3 ENET FET SOPGOOD_BJT I50K
116w w EXT1V05 1R7821 17180 SOPGOOD_BJT
1 M- LF -
R7810 ol | R7850" 15.0K M55 R7828
it - % a8 e SOP%?T SOPGOOD BJT L S0PGOD BIT 1430, 2
402 M LF 2 500
: i 402, VMON 3v3 DIV 1 XK 2 vvON ceBASE o < iepw
= J P1VOSENET EN 3% 402
- ATV i
BIL0P: — =P1VOSENET_EN o 05 P Ao
SO R . I E b I 10K SOPGOOD_BJT . @ || CRI TI CAL
1/ 18w R7824 NCX . SQPGOOD BJT
al na es abt o0z s 1 PPIVE_SO K e vwvon s BasE 7| /g Q7820
J 5% R ASMCC0179
R7859 == Hisw NCx*- DFN2015H4- 8
s 1g PM SLP_S3_L 2 3001, PMSIP S RL , - =P5VSO_EN . 02 1 \@
5% = = SOPGOOD_BJT
1718w — _=PBUSVSENS EN g w0 L
Ve LF 2R7K881 22Rz7K880 2I1?7K882 2I1?7K883 2R71£|3<84 = R7l§( 25
?%GW ?7/“16W ?%GW ?%GW ?;/ulGW e PP1V05 SO . 2 V'\m 04 BASE @ 35352809
1 GOOD %
R72§0709K Lioz Lo Lo R T 1|S?07P 22 -2 %/El/f‘év
aw P3V3S0_EN _ =P3V3S0_EN [ 185K 402 \Wrst-Case Threshol ds:
116w @ WAKE BASESTRUE = oD <2 " 1% Q@: 0. XXXV
4022 P1Ves0 EN — =P1V8S0O_EN o it @: 0.640V
= NIIZI%EVE _EN — =P1 EN w 2 Q: 0.660V
S EN - 30 EN . 4 3.3V W Divider: 2.345V
VAKE_BASE= —
CPUVTTSO EN — =CPWITSO EN gy w0
VAKE_BASE=TRUE —
1 1 1 1 1
11678 116780 167882 1167882 11 GTB%A S ESTE T SR DATE 0272000
T, &% T, &% T, &% T, &% 8% e -
2 %z;{mst 2 %z;{mst 2 %z;{mst 2 %z;{mst —I;%;;emst POV\Br SequenC| n
s |
d} Appl e | nc | 051-8561 |D
= . <) C. 0.0
\ ['I' VTIT rail must ranp up in about 1 NOTI CE OF PROPRI ETARY PROPERTY:
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3.3V S3 FET

CRILTI CAL
Q7910
FDCB38P_G

=PP3V3_S3_FET

3.3V S3 FET

FET

._=PP3V3_S5_P3V3S3FET CRI T CAL
6 07920
. 5 MOSFET FDC638P FDO638P. G
R7912 C79111 2 CHANNEL P- TYPE .. =PPDDR S3_REG M, [=PPLVs so FeT,
10K 0. 033UF ——
i e T ST ] : 1.5V S0 FET
2 2 3 . 1 C79211
2 RZ%%O %:7091{,,(:) R791202K o 0393 F L 1 MOSFET FDO638P
P3V3S3 EN L 1 e P3V3S3_SS 1|2 bl %gq _3 CHANNEL PTvPE
903 G &, 022 R7920 €7920 RoS(a pra————"
SSMBKISFV o3 LlP1vsso EN L1 R 2 PIV5S0 SS{ 1|2 LOADI NG 0.795 A (EDP)
5%
K e J8y
923 L
b '—:]l ssrxglzlst bl3 402 403"
c¥s > SCD- VESM HF I;
o =P3V3S3_EN [ '_:']l
_ 1[c¥s 7
1 ey =PLV5S0_EN
CRI TI CAL
3.3V SO FET b G 3 3V <o <
_ . 3V FET
,=PP3V3_S5_P3V3SOFET 2 =PP3V3 SO_FET
Lo = oomoe 3.3V ENET FET
CRI TI CAL
R7932! C7931 1 :Lil [ CHANNEL P- TYPE ®@2.5v vgs: 960
100K 0.0331F —— o RDS( ON) 26 MOHM @. 5V Rds(on) = 90mthm max 1\9;4101P
2% ; 2 » I(max) = 1.7A (850 SOT. 53— I
[ bg‘/ %R LOADI NG 1.240 A (EDP)
¢ R C7930 /\
Z%?O 0. O1UF » _=PP3V3_S5_P3V3ENELFET 2/s [*]0\3 =PP3V3 ENET FET s00 «
P3V3S0_EN L 1 2 P3V3S0_SS 1 H 2 121
5% -
16 10% 1C7961 \ ¢
20 b 4 R7962! L
oAy ofs 2 2 91%5 - §¥933UF \
SOD- VESM HF >
= L, R7960 | &80
11K 1 pavaeneT EN 11 200K, | paveENET jsS 2 e
5 5%
B 1[c* st 16 P
« mm_=P3V3S0_EN ?7 961 .02 host =il
SSMBNLBFEAPE |
sOT563 | Kh
— (=
s[c%s T
62 @M_EN
MOBI LE: =
Recommend al i asing PM SLP_RMGT_L and
=P3V3ENET_EN. Nets separated on
ARB for alternate power options.
. _=PPOVO_ENET_POVOENETFET
999"
' %Léi'?; CRI TI CAL
+ =PP3V3_S5_POVOENETFET R7990 Gy 372%?9505
1 2 POVOENET_SS
’1\/5}%},/\/ SoT23
Used to be 5.0V LT SO FET R7992 fioz" 99 -
(Use o be 5. ) 592 SSMENL FEAPj =PPOVO_ENET_FET ,
T 79 SOT563
37650778 M:-l§
5 . OV SO FET CRI TI CAL 4022 Q7990
TPCPg]‘.lOsZ POVOENET _EN L Rzg'?l °° = | MOSFET SI 231280S
1 2 —
. _PP5V S3 PSVSOFET SYTRSW =PP5V_S0_FET 5.0V LT SO FET MY Type N- Channel
I i MOSFET TPCP8102 ?7991 (ol 05" POVOENET_EN L_RC Rds(on) | 37 nohm @. 5V
SSVBN15FEAPE ID(max) | 3.25 A @5C
R7943* Cr79421 CHANNEL P- TYPE sots63 | K .
47K 0. 0334k, — o— RDS(ON) 13.5 NOM @. 5V 1 Loading | 0.140 A (EDP)
Mziég" X8k 2 i C7943 LOADI NG 1.569 A (EDP) 5[c™ sz
2 R7944 0. 01UE SZEM_L
psvso EN L 12/K5 | psvso ss L}z =
5%
10) %
947 ELF i -
SSMEKIBEY  pls 3 SYNG. WA B VAGT ER SYNC. DATE=NAGTEH
SOD- VESM HF | umin=
< PONER FETS
= 051-8561 | D]
) Je%st, d} Appl e | nc. I,m.m_l_
o mp—=P5VS0_EN 3] C. 0.0
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CHECK

s LVDS | G FANEL PWR

1R9014

5%

%16¥V

s =PP3V3_S0_LCD PANEL

, | G_PANEL_PWR GLI TCHES

APN 35352805

CRI TI CAL

Us0o00
FPF1009
1 |Q/FET- 2X2- 81 N

2VIN_1 VOUT_1

I_3 IN_2 VOUT_2|

oo TR

ON POVER UP

PP3V3_SW LCD PANEL 1(YYY L2

6 7

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

M N_NECK_W DTH=0. 20 MM

LCD CONNECTOR

LVDS CONNECTOR: 518S0650

FOUR GROUNDI NG VI AS SHOULD BE DI STRI BUTED
ALONG THE GROUND SHAPEdIH?T Eg&ﬂ\lD THE CONNECTOR BCDY

9
20474- 030E-11
- RT- SM

EiRT
1 12
- ?S?L(J)F — 20
2 % \ ]
5] = o
| T CAL 3 g
9008 M N_NECK WL)_Irﬁlé éld 2l
120- C3A-EM DNEREEES W PTHEO- =0
2 . PP3V3 SO _LCD DDC F 9 g
MN kW BFES: 25 W LVDS | G A_DATA_N<O>_ 15
LVDS | G A _DATA P<0>.a. DY
(LVDS DDC POVEER) 95
LVDS_| G A DATA N<1> TN
LVDS | G A DATA P<i>g o
LVDS | G A DATA N<2> ED N I/ F
LVDS | G A DATA P<2>= 13| o
5 LVDS |G A CLK F N - 7D
s, LVDS IG A CLK F P - 18 5
.. _LVDS I G DDC CLK CRITI 160
LVDS_| G DDC_DATA NG o
lez oMA e 46 2 PPVOUT_SO_LCDBKLT FEDY
J_C9017 1 19 0| LED BKLT I/F
. LVDS |G A CLK N 4 00PE NC 295
e 3 = g i
no VDS IGACKP 3 2 —‘[PLACEiNEAFtJQDUO 19: 1M 7 LED RETURN 4 23 g
= o+ LED_RETURN 3 240
o+ LED_RETURN 2 25
L9050 o+ LED_RETURN 1 26 g
» _=PP5V_S3 CAMERA 2 (YY1 PSV_S3 CAVERA F 27
FERR- 120- OHM 1. 5A Mghmt W BFFEG: 35™n 28
Nesmvd O
0402- LF C9016 1 29 o
L 30 0| CAMERA I/ F
PLACE_NEAR=L9050. 2: 1MVI EH T e

L9095, CAMERA

wlw
AW

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

72 18 (OO} USB_CAMERA N

PLACEMENT_NOTE=PLACE CLOSE TO J9000.

%TER: Ro4 M.B SYNC
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__DP_I G AUX_CH P

71

DP_AUX_CH C P

R G I 8 AL
[a] [9] O
SI GNAL_MODEL =DP_AUXCH_FET & & S| GNAL_MODEL=DP_AUXCH_FET
oM T " [Y) olyl oM T
? ® 376S0857
S OFE Q0300
SOT563 SS@?&GFE
C9301
_DP_I G AUX_CH N 9 DP_AUX_CH C_N_
1I0I°Au
16V
X5R
402
o[ " 1< DP_ EXT_DDG DATAL " e
_ ol gl [» o Ty lo
S| GNAL_MODEL=DP_AUXCH_FET % = _I_ S| GNAL_ MODEL=DP_AUXCH_FET
MT (yl9 olyl OM T 37650857
Q302 302
SSMBNL6FE 1 C9303 SS%NlGFE
9.%0033UF SOT563
T et
402
DP_CA DET o,
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
@300, 302 CRI Tl CAL

376S0859 2

XSTR, FT, N- CH, DUAL, SOT- 563

SYNC MASTER=K6_M._B

SYNC DATE=02/16/201

DI SPLAYPORT SUPPORT
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s DP_EXT _M._F_P<0> 1

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

DP_EX] _% F_N<Q> 2/ YY L3
DP—E:
4
RCLAMPO524P
SLP2510P8

w
(o}
(]

N

g
g

PLACE_NEAR=J9400. 3: 3MWM

b

E

s DP_EXT M._F P<1> 1 TOMEZL0

SYMVER 2 4

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

s DP_EXT_M_C P<i1> C9412 1: 2 DP_EXT_M._P<1> am e
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Port Power Switch
CRI TI CAL
L9400
4 9 FERR- 120- OHM 3A
, _=PP3V3_S5_DP_PORT_PWR nggg% B PP3V3 SO DPILIM o 1YY Y\ 2 PP3V3 SO DPPVR
1 N 0603 5
SN o @JENE%%V&@TWS’ B W 1.C9400 NeEKSVEGTH=0-
6 % 10 7 my—PMLSLP_S3_ L 4 len ocrp? TP_DPPVWR OC L g%plup
o o
2
CRI TI CAL CRI TI CAP] I ECV'
9481 1£94801 |1C9487 |(C9485: 9486
0 1% — 2622 P — ::190%UF 0. 1% — —%%;7) =
Vsk- 2 2 A STe%0
Oﬁoﬂw—f@%% Ln v %
R9420*
100K T
EL HDM _CEC 9%
M NI DSPLYPRT- K83- GEN2
F- RT- THSM
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1M BOT ROW TOP ROW
i,é_lﬁ'\év TH PINS SM PI NS
2402 2| §HOT_PLUG DETECT  GNDO---
12508\1@43’ %):S%')MMA 1 ‘6‘ OCONFI GL M._LANEOP O
5o DP_EXT_M__P<3> 9414 1|2 7?DP EXT_M._C P<3> 4 swverz 1 = s OCONFI G2 M._LANEON O ?
) o OG\D G\NDO
0. 1uF s | DP EXT M._F P<3> 10[ oM LAESP 1 Lanapol®
oo DP_EXT M._N<3> C9415 112 =DP EXT M._C N<3> 3 (Y YY.2 ] DP_EXT M._F N<3> 12] M LANESN  w LAREINOEL
0‘ 1UF || T0% 16V X5R 40 14 QG\IB "— QDO 13
5 oy DP_EXT_AUX_CH C P 161 GAUX P ML_LANE2P O3
s smry—DP_EXT_AUX_CH C N A8LOAUX GHN  ML_LANEZNO-L
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INTO02 4)?!.(‘:)5 By = PLACE_NEAR=J9400. 2: 3WM
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440 h Dr ai Gal | k f <500nA d Gat Soj i f >5MJ :LL\//I (CA) has 100k
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1
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30 10K
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PLACE_NEAR=L9710: 3MV

CRI TI CAL -
s3ur L A ovorm Bo7io
S . - SOD- 123
’ PPVI N BKL 1YY Y L2 PPVOUT_SQ LCDBKLT SwW_1 Il>‘|Lz . PPVOUT SO LCDBKLT ;. o
&EN K DTH:gi gs M 1217AS- 2SM N Brie KRR BTEES: 34N
AeESoY PLACE_NEAR-LO710: 3WM CCR:Ig T7| 1c8|_ s %& % RB160M 40 CCR:Ig T7| 1cgl_ CCR:Ig |16 Etﬁ%ﬁ&‘%%l% 12125 Aeefstl
Cc9713 1 RO730 1 1 1
0.1F —— —— 10UF 10 DI DT=TRUE —— 4,/ UF — 45,/ UF 1000PF
75 46 I SNS_LCDBKLT P 25V 30V 5% 88V 88V 100V
%er 2 2 %R Mz}f‘é\’ f = 600kHZ 2 X7R- CERM 2 X7R- CERM 2 X7R oM T
I SNS LCDBKLT N e poes ; 2402 e e 7 Xwp /701
75 46 @ PLACE'\/ENT_'\DT-ES PLACEMENT_NOTE=PLACE [LOSE TO L9710 G\ID L KLT PG\ID 1 % 2
NE | . »
e
(C9710- C9711) L
LCDBKLT VI N
NZNECK-W DTH=0.
- - WE: C9711 AND C9717 NOT | N REF SCHEMATI C.
20 VDCL 4
PLACEiNEAFkLB700 1 3MVI 3
1C9711
1000"5 — = 1iWF PP5V5 S0 LCOBKLT | 23 |voco vour] 24 NOSTUFF NOSTUFF NOSTUFF | PLACEMENT_NOTES:
oG gkj 2 524 19721 19723 P OO725 | BlACE NEAR W9700
603-1 C9700 1 1 C970Q] VOTAGES 557 CRI Tl CAL RO715! —— 100PF —— 100PF —— 100PF
3 3 3
2. 2%’; 58'%2UF Uuo700 ]-1!,\//' 2 22w 2 22 2 22w (C9721- C9726)
0V 1oV - * o 402 402 402
X5R- CERM 2 2 X8R CERM MC34845CEP OVP = Vovp (1 + Ra/ Rb) 1/ 16W
W [H s R VRS- I AR A
22 <Ra> 100PE —— 100PF —— 100PF ——
RL4° om LCDBKLT OvP SO S0 5895 BKLT PROD
oo - LVDS_| G BKL_PWi 2 1, LVDS_| G BKL_PWM R 16 | pyw cERY CERY R ROg17
1% 18 | wake cHil 7 BKL_MC CH1 1 2 BKLT: PROD LED RETURN 1
| c9799 M NRESk W BFFES 5o e B ROLI8 MRHKEBCIBHER 5o
402 A7PF 6 | en capl 8 BKL_MC CH2 1 2 BKLT: PROD LED RETURN 2 7 6a
=9 [ W RESCWBIFER 50 E TN CEn RT3
CERM LCDBKLT COVP 17 | cow cH3 BKL_MC CH3 BKLT: PROD 1 2 7 64
1R9726 402 mm a - _m N:HE&;W BH:Eg 30% RO 720 5% 1/ 16W o
10K 15 i ser ol 10 BKL_MC_CHA N pi T prep ML 402 LED RETURN 4
1% = 64
Hisw LCDBKLT | SET [, RSB 5, oV ow R9721 W.;WW
2402 0C8373%§ i_ 2 3 MW sl 11 BKL M-LF 402 1A 2 BKLT: PROD | ED_ RETURN 5 o
i . il RFEEoFW BHES 30" ERA Y R9g22 M RERECR-W BFFEB: 30
187 12 M- LF 402 NN LED RETURN 6
L CDBKLT COMP RC RFEE&W BFHES: 30 e ew TR oS
1 14 | CDBKLT FAI L
1R9705 9706 |'Rr1O FAIL RO716:
3.732 220PF —— < 14, 88 R9702! ]
7 28 6w g 66 243K < PLACE_NEAR=U9700. 25: 1MV
ey 2| |, M 2. B8 B NOSTUFE 0 1 13% oM
o 402 402 2" <Ri set > wlolal  wla 0 i 2“552 XV\QSZOO
Al | N 402, <Rb>
- NP LEDBIL L SED L 2 PLACEMENT _NOTE=PLACE XW9700 FAR FROM THE NO SY PINS 3 AND 4
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*— =
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TARGET: | SET = 20mA, OVP = 35V
ACTUAL: | SET = 19.9mA, OVP = 35.2V
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
103S0198 3 RES, THIN FLI M 1/ 16W 10. 2 CHM 0. 1, 0402, SM RO717, RO718, RO719 BKLT: ENG 10.2 ohmresistors for current
103S0198 3 RES, THIN FLIM 1/ 16W 10. 2 CHM 0. 1, 0402, SM RO720, RO721, RO722 BKLT: ENG neasur enent on LED stri ngs.
101S0075 1 RES, MF, 0 OHM 5% 1/ 8W SMD, LF, 0805 R9700 SENS_R: PROD
WM\STER TYNG. DATE=MASTER
e
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CRI TI CAL

FDC638APZ_SBMS001
SSOT6- HF
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807 b
sSvBNI RO [
sOT563 | KhH
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5[G™N Si;
BKLT EN L
w0 > LVDS 1 G BKL_ON
807 |.bl¢
sovBNISRORL [
soT563 | KH
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26" skt
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LVDS | G BKL_ONs o
LVDS |G BKL_PWM, 4,
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MCP89 DRI VES THEM LOW

1RO808

301K e
16'
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PBUS_SO_LCDBKLT_EN DI V
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PPB

=12. 6V

PPBUS SO LCDBKLT FET

MOSFET FDC638APZ
CHANNEL P- TYPE

RDS( ON) 43 nChm @. 5V
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FSB (Front-Side Bus) Constraints CPU / FSB Net Properties
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;Z" ELECTRI CAL RAI NT SET PHYSI CA':‘;tli T YPI:SPAO NG
FSB_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD _ — — o E— ESB D L<15. . 0>
— O ESBDATA GROPO | ESR ! _ . 71014
FSB_DSTB_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =1:1_DIFFPAIR | =1:1_DI FFPAI R CO—ESBDATA GROPO | ESR 50S ESB_DATA FSB_DI NV_L<0> 710 14
0| |CD—ESBDSIBO | ESB DSTB 50S | ESB DSTH FSB_DSTB L_P<0> 1014
| |[>—EsBDstB0 | EsB DSTR 50S| ESR DSTR FSB_DSTB_L_N<O> 71014
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG WEI GHT 3 - - - -
— — S
FSB_DATA * =2x_DI ELECTRI C ? FSB_DATA TOP, BOTTOM| =4x_DI ELECTRI C ? o D_W__Bﬂ,zgz E:*xii Egg B' k,\</3&'<'1i6> T
COESBDATA GROP1 | FSB | | 710 14
FSB_DSTB * =3x_DI ELECTRI C ? FSB_DSTB TOP, BOTTOM| =5x_DI ELECTRI C ? _ CO—EsBDstEl | S DSTR 50S | ESB DSTR FSB_DSTB L_P<1> 710 14
= = ®| |[>—EsBDsTBL | ESB DSTR 50S| ESR DSTR FSB _DSTB L _N<i> 71014
FSB_ADDR * =STANDARD ? FSB_ADDR TOP, BOTTOM| =3x_DI ELECTRI C ? g = == =
<47..32> 710 14
FSB_ADSTB * =2x_DI ELECTRI C ? FSB_ADSTB TOP, BOTTOM| =4x_DI ELECTRI C ? @ O ESBDATA RO BSR *:2: E:*xiz Egg B' I,:N4Z <2§2 °
O ESBDATA GROP2 | FSB | | 710 14
FSB_1X * =STANDARD ? FSB_1X TOP, BOTTOM| =3x_DI ELECTRI C ? X CO—EsBDstR2 | FSB DSTR 50S| ESR DSTR FSB DSTB L_P<2> 7 10 14
< FSB TB L_N<2>
o f f . - | ESB_DSTB 50S | 7 10 14
Al 4x/2x/1x FSB signals with inpedance requirements are 50-ohm si ngl e- ended. @ O ESBDSIE2 — BSBDSTA S80S BSADSTA SB DS °
FSB 4X signals / groups shown in signal table on right. @ D—w—ﬁﬂizz ESB*xIQ Egg B' k,\</63'<'338> T
Signals within each 4x group should be matched within 5 ps of strobe. O FSEDATA GROUPE PSR Sﬁfnsm FSE DSTB L P<3> 7o
f . i | ESB _DSTB 50S | FSB 7 10 14
DSTB# conpl ementary pairs should be matched within 1 ps of each other, all DSTB#s matched to +/- 135 ps. e g FSE DSTB L N<3> °
f . : . . . . N . | ESB _DSTB 50S | 7 10 14
Spacing is 2x dielectric between DATA#, DINV# signals, with 3x dielectric spacing to the DSTB#s. | (CD—FSBDSIE: . BSA DSTA S0S - BSA. 0
FSB 2X signals / groups shown in signal table on right. x O D_ESB!AIDR,GKLED__SB,EZZ ESfo Egg QEI(_)<i(<34 38> T
Signals within each 2x group should be matched within 20 ps. ADTSB#s should be nmatched +/- 270 ps. NG P _?s:}m ;:]mm FSB ADSTB L<0> oo
Spacing is 1x dielectric between ADDR#, REQ# signals, with 2x dielectric spacing to ADSTB#. @ 5 oS = = T
. . . . FSB_A L<35..17> 7 10 14 pre—
FSB 1X signals shown in signal table on right. Lo D_&!ﬁuﬁf:?zm_ﬂiz: E:i:?n FgB ADST:éSL<1> .
CO—EsB ! _ 710 14
Intel Design Cuide recormmends FSB signals be routed only on internal |ayers. - 1x <R 50S EsB 1x ESB ADS L
= ! _ 710 14
NOTE: Intel Design Guide allows closer spacing if signal |engths can be shortened. CO—ESBBREQQ | ESB 50S ESB 1X ESB_BREQO_L 10 14
2]
SQURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.1 = - ESha0s " ESEoAR-L- o
SOURCE: Santa Rosa Platform DG Rev 1.5 (#22294), Sections 4.2 & 4.3 g| |2 Fonas S ESE DBSY L o
o = u = 10 14
- H = L 1X ESB 50S ESB_1X FSB _DEFER L 10 14
CPU Si gnal Constraints - di=a=sr ey FSB_DROY L o
PHYSI CAL_RULE_SET LAYER &LE’A‘((E%TE M NI MUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP § CoO—EsB X ESB 50S ESB 1X FSB H T_L 7 10 14
== O—ESB1X ESB 50S ESB_1X FSB H TM L 7 10 14
CPU_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD (5% i e —— ESB LOCK L
— = ;! _ 710 14
CPU_27P4S * =27P4_OHM SE| =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 7 ML 7 ML LS CO—ESB_CPURST | ESB 50S ESB 1X FSB_CPURST L 10 13 14
. - A A A . A . A . . <2.. > 10 14
NOTE: 7 mi| gap is for VCCSense pair, which Intel says to route with 7 m| spacing w thout specifying a target inpedance. L *li ngﬁ E:*K Egg ?ng\_( i g o
CO—EsB ! _ 10 14
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG WG SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG WG CO—CRUASYNC CPU 50S CPU_AGITL CPU_A20M L 10 14
— — <2..0> N
CPU_AGTL * =STANDARD ? CPU_AGTL TOP, BOTTOM| =2x_DI ELECTRI C ? mJFFR'R ) zt 1722: :;t jf:;T: gg E’Eglﬁ f g o
— [ | FERR | L L 10 14
CPU 8M L * 8 ML ? CO—CRUASYNC CPU 50S CPU_AGITL CPU | GNNE_L 10 14
CPU COVP N 25 ML P O—CRUINT | CPU 50S CPU_AGITL CPU INIT L 10 14
— M [O—CBUASYNC R CPU 50S CPU_AGTL CPU_| NTR 10 14
CPU_GTLREF * 25 ML ? SR DG recommends at |least 25 nmils, >50 nmils preferred CO—CBUASYNG R CPU 50S CPU_AGTI CPU_NM 10 14
" . = O CRUL PROCHOT | CPU 50S CPU_AGITL CPU_PROCHOT L 10 14 36
cPu_I TP 2:1_SPACING ? I CO—CPU_PVRED CPU 50S CPU AGTI CPU_PWRGD 10 13 14
CPU_VCCSENSE * 25 ML ? CO—CRUASYNC CPU 50S CPU_AGITL CPU SM _L 10 14
O - - - - . CPU_ASYNC CPU_50S CPU_AGTL CPU STPCLK L 10 14 _—
st CPU signals with inpedance requirenents are 55-ohm singl e-ended. [V y—— oL 50s oL 8 L PM THRMIRI P L
Some signals require 27.4-ohm singl e-ended i npedance. | — oL oL 20a CPLL AGTL FSB CPUSLP T 1o ee
CO—ESB.CPUSLP | L LAG 10 14
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.1 O CPUERQM SB CPU_50S CPU_AGITL CPU DPSLP_L 10 14
SOURCE: Santa Rosa Platform DG Rev 0.9 (#20517), Sections 4.4 & 5.8.2.4 O CRULDPRSTP | CPU_50S CPU_AGTI CPU_DPRSTP_L 10 14 58
. . O—CBLLASYNG CPU_50S CPU_AGITL ESB_DPWR L 10 14
MCP FSB COWP Signal Constraints . s o o @k rsn 100n] qx e FSB LK OPU P
PHYSI CAL_RULE_SET LAYER &L?A‘({E%JTE M NI MUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CO—ESBaK crPU CK FSB 100D K ESB FSB_CLK_CPU N 10 14
" — — — — - - = L CLK | TP ClK_ESB 100D | QK _ESB FSB CLK | TP_P 1514
MCP_50S =50_OHM SE|  =50_OHM SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD Dﬂf ke Yy - FSB LK 1 TP N o
I CO—ESB.AK MP QK ESB 100D | QK ESB FSB_CLK_MCP_P 1a
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT O—ESBaK Mp ClLK FSB 100D | QK FSB FSB CLK MCP_N 14
MCP_FSB_COMP * 8 ML 2 O CPULERR | cPU 508 CPU | ERR L 0
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.1.4 [O—BM.DPRSIPVR CPU 50S CPU_AGITL PM _DPRSLPVR 14 58
FSB C:I o k Con t r | nt D_(jee above) CPU 50S CPU_AGITL | M\WP_DPRSLPVR s
C S a S - > ey cae MCP_ 508 Mce_Ese_cowe | MCP_BCLK_VM._COMP_VDD .,
PHYSI CAL_RULE_SET LAYER &LE’A‘((E%TE M N MUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [— MCP_CPU_COVP MCP_50S Wime 14
CLK_FSB_100D « ~100_OM DI FF| =100_OHM DI FF | =100_OHM DI FF | =100_OHM DI FF | =100_OHM DI FF | =100_OHM DI FF | o eceuc MP_50S MCP_ESE_C) NP gg CONE \éﬂg 5
o Me_cry cave MCP_50S MCP_ESB_COVP P_GND .
=== === CO—CRU GILREE CPU 50S CPU_GTI REE CPU_GTLREF 10 20
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ CPlL cpL LEOQ CPlL O:’U COVP<3> o
CLK_FSB * =3x_DI ELECTRI C ? CLK_FSB TOP, BOTTOM| =4x_DI ELECTRI C ? U e CPU 27PAS CPU_COVP CPU_COVP<2> 10
. N - Do—ceucawe CPU 50S CPU_COVP CPU_COMP<1> 10
SQURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2.5 - Y P CPU CONP<0= .
O—XPe_1nl CPU 50S cPy | TP XDP_TDI 1013
[O—XDE_ 10 CPU 50S cPy | TP XDP_TDO 10 13
O—XE_ M CPU 50S cPy | TP XDP_TMS 10 13
O—XDE_TCK CPU 50S cPy | TP XDP_TCK 10 13
>_TRST_| CPU 50S cPy | TP XDP_TRST_L 10 13
O—XDE_EPM L CPU 50S cPy | TP XDP_BPM L<4. . 0> 1013
O XDE_BPMLE CPU 50S cPy | TP XDP_BPM L<5> 1013
OO (ESB_CPURST 1) |cpuys0s CPU LTP XDP_CPURST_L 13
[ CPU_50S CPU 8M L CPU_VI D<6. . 0> 11 58
[ CPU 50S CPU 8M | | M\WP6_VI D<6. . 0>
O CPLLVCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE P 11 58
[CO—CPLLVCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N 11 58
O (CPU VCCSENSF) | cpy 27p4s cpy veesensE | | WP6_VSEN P s SYNC MASTER=12/ M.B SYNC DATE=02/ 16/ 2010
O—(CPU VCCSENSE) | cpy 27p4s cpy veesense | | WP6_VSEN N s pmya -
CPU/ FSB Constraints
d} Appl e I nc. 5' 8561
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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 NET_TYPE
bl ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
M 4 * =4 M_SE =4 M_SE =4 M_SE =4 M_SE = =
MEM_40S 0_CHM S 0_CHM S 0_OHM S 0_CHM S STANDARD STANDARp _ > _emaax VEM 700 VM K VEM A CLK P<5..0> e
MEM 70D * =70_OHMDIFF | =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF [ MEM 70D MEM O K MEM A CLK N<5. . 0> 15 26
— O MEMA CKE MEM 40S MEM CTRI MEM A CKE<3. . 0> 15 21 26
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ WM7A7WI NFM740§ NFMi(‘TRI 'VEM A & L<3 3 O> 15 26
MEM_CLK2NVEM i =4: 1_SPACI NG ? NV DG says 3x inner, 4x outer O MEM A CNTL MEM 40S MEM CTRI MEM A ODT<3. . 0> 15 26
MEM CTRL2CTRL * =2: 1_SPACI NG 2 | NV DG says 2x inner, 4x outer O MEMA QD MEM 40S NEM OMD MEM A_A<15..0> 15 20
. MEM A_CMND MEM 40S MEM CMVD NVEM A BA<2..0> N
N — &5 5 [ LA L A s 26
MEM_CTRL2MEM 2.5: 1_SPACI NG P NV DG says 2x inner, 4x outer NEM A_ VEM 40S NEM. VEM A RAS L 1o
MEM_CNMD2CMVD i =1.5: 1_SPACI NG ? NV DG says 2x inner, 4x outer O MEMA QD MEM 40S MEM CMVD MEM A CAS L 15 26
— . oD oD MNEM A VE L
VEM_CND2VEM * =3: 1_SPACI NG ? NV DG says 2x inner, 4x outer o MEMLA MEMAQS NEML e
- . MEM A_DQ BYTEQ MEM 40S MEM DATA NVEM A _DQ<7. . 0> 1
N = e 5 i LA L A s 20
MEM_DATA2DATA 1.5: 1_SPACI NG P NV DG says 2x inner, 4x outer NEM_A_DQ BYTET VEM 40S VEM_DATA VEM A _DO<15. . 8> 1o
MEM_DATA2NVEM i =3: 1_SPACI NG ? NV DG says 2x inner, 4x outer CO—MEM A DQ BYTE2 MEM 40S MEM DATA MEM A DQ<23. . 16> 15 28
=== . MEM A_DQ BYTER MEM 40S MEM DATA NMEM A DQ<31. . 24>
M DQS2VEM * =3: 1_SPA( 2 NV 4x inner X = LA L L o2
MEM. VE 3: 1_SPACI NG I DG says er, 5x outer O MEMA_DQ BYTE4 MEM 40S MEM DATA NMEM A _DQ<39. . 32> 15 28
MEM _20THER * 25 ML ? CO—MEM A DQ BYTES MEM 40S MEM DATA MEM A_DQ<47. . 40> 15 28
O MEMA_DQ BYTEG MEM 40S MEM DATA NMEM A DQ<55. . 48> 15 28
Menory Bus Spacing G oup Assignnents O MEMADQAIE, —{ME0S i beu para— NEML A DO<63.. 562 o
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG RJLE SE‘T NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG RULESE.T : NFM*A*m BYTEQ NFM740§ N':'VLDATA 'VEM A O> e
_ X _ h . L RULE SET_ . " — - - RULESET. O MEM A_DQ BYTE NEM 40S MEM DATA MEM A _DiVk1> 15 28 ]
MEM_CLK MEM_CLK * MEM_CLK2MEM MEM_CMVD MEM_CLK * MEM_CMD2MVEM CO—MEM A DQ BYTE2 MEM 40S MEM DATA NVEM A DiVk2> 15 28
N = MEM A_DQ BYTER MEM 40S MEM DATA NVEM A _DIMK3> N
« « [— LA A A s 20
MEM_CLK MEM_CTRL NEM_CLKZMVE‘N!H MEM_CMVD MEM_CTRL NEM_CNDQ‘NFMW NEM A DO BYTE NEM 408, NEM DATA VEM A DVE4> .
MEM_CLK MEM_CMVD * MEM_CLK2MEM MEM_CMVD MEM_CMVD * MEM_CMD2CMVD O MEM A DQ BYTES MEM 40S MEM DATA NVEM A _DIVK5> 15 28
= = MEM A_DQ BYTES MEM 40S MEM DATA MEM A_DIVK6> 15 28
* * | m— LA L L
MEM_CLK MEM_DATA NEM_CLKZMVE‘N!H MEM_CVD MEM_DATA NEM_CNDZ‘NEN.IH NEM A DO BYTEZ NEM 408 NEM DATA NEM A DVE7> o
« « 0=
MEM_CLK MEM_DQS VEM_CLK2NMEM MEM_CVD MEM_DQS VEM_CMD2NMEM Lo MEM 70D MEM DS VEM A DOS P<0> o
_ _ O MEM A DGS0 MEM 70D MEM DCS MEM A DQS N<O> 15 28
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET MEM 70D VEM DS MEM A DQS P<1> 15 28
S S MEM 70D MEM DS MEM A _DOS _N<1> 15 28
M _CTRL M _CLK * * = -
MEM_CT! MEM_CL NEM_CTRLZkI\(I‘EI\./’IF MEM_DATA MEM_CLK NEM_DATAZ‘I\V/EI\./’IF VEM 70D NEM DR VEM A DOS P<2> .
MEM _CTRL MEM _CTRL * MEM _CTRL2CTRL MEM _DATA MEM _CTRL * MEM_DATA2MEM MEM 70D VEM DS NVEM A _DOS N<2> 15 28
— — MEM 70D MEM DQS NVEM A _DQOS P<3> 15 28
M « « 1 A
MEM_CTRL MEM_CMVD NEM_CTRLZ‘I\(I‘EI\./’IF MEM_DATA MEM_CMD NEM_DATAZ‘I\V/EI\./’IF MEM 70D NEM DR VEM A DOS N<3> .
MEM _CTRL MEM _DATA * MEM_CTRL2MEM MEM _DATA MEM _DATA * MEM_DATA2DATA MEM 70D VEM DS NVEM A _DQOS P<4> 15 28
= S MEM 70D MEM DS MEM A _DOS_N<4> 15 28
M « N L L
MEM_CTRL MEM_DQS MEM_CTRL2MEM MEM_DATA MEM_DQS MEM_DATA2MVEM MEM 70D NEM DR VEM A DOS _P<5> .
_ _ MEM 70D MEM DCS MEM A_DQS_N<5> 15 28
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET MEM 70D VEM DS MEM A DQS P<6> 15 28
— — MEM 70D MEM DQS MEM A DQS N<6> 15 28
« L L
MEM OGS MEM_CLK nevoszvem | | vemak : : NEM_ZOTHER veuzon  Tewron [ NEM A DOS P<7> o
MEM _DQS MEM_CTRL i MEM_DQS2VEM MEM_CTRL i i MEM _20THER MEM 70D VEM DS NVEM A _DOS N<7> 15 28
MVEM DG5S MVEM_CVD * VEM DQS2VEM MVEM_CVD * * MEM 20THER MEM 70D MEM. QLK MEM B CLK P<5..0> 152
MEM_DQS MEM_DATA * VEM_DQS2VEM MVEM_DATA * * VEM_20THER MEMLZOD MEM.OK MEM B CLK R<5..0 e
_—
MVEM_DQS VEM DQS * VEM DQS2MVEM MEM DS N N MEM 20THER MEM 40S MEM CTRI VEM B_CKE<3. . 0> s 21 27
- MEM 40S MEM CTRI MEM B_CS L<3..0> ft
. * | L L 5 27
DDR3: Need to support MEM *-style wi |l dcards! MEM 408 MM CTR VEM B_ODT<3. . 0> o
DQ signals should be matched within 5 ps of associated DQS pair.
. . . . b ; ; : . . an M B _A<15.. 0>
DQS intra-pair matching should be within 1 ps, inter-pair matching shoulw be wi thin 360 ps &m{:g: &m* NNEEM B BA<2 8> o
No DQS to cl ock matching requirenent. MM 4GS vy VEM B RAS L e
CLK intra-pair matching should be within 1 ps, inter-pair matching should be within 2 ps. MM A0S vy VEM B CAS L e
CMD/ CTRL signals shoul d be matched within 150 ps. VM A0S M:MJ 2 VEM B VE L o
Al nenmory signals maxi numlength is 1.030 ps. = = =
. M B DQ<7..0>
SQURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.2.3 pEna0s pENLDATA NS DO15 0 o
: n . i . L A - 15 28
SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112), Section 6.2 MEM 405 MEM DATA MEM B DO<23. . 16> .
MCP MEM COWP Signal Constraints MEM 405 vEwoaTa | VEM B DO<31.. 24> o
— MEM 40S MEM DATA NMVEM B_DQ<39. . 32> 15 28
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP MEM 40S MEM DATA MEM B DQ<47. . 40> 15 28
— MEM 40S NEM DATA NMVEM B_DQ<55. . 48> 15 28
MCP_MEM_COVP * =4 M_SE =4 M_SE =4 M_SE =4 M_SE =STANDARD = = -
>_VEM_ 0_OHM S 0_OHM S 0_OHM S 0_OHM S S STANDARD MEM 405 NEM DATA VEM B _DO<63. . 56> o
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' o NFNLAOQ N':'VLDATA 'VEM B O> 2
— - — MEM 40S VEM DATA MEM B_Divc1> 15 28
MCP_MEM_COWP * =2x_DI ELECTRI C ? MEM 40S MEM DATA VEM B_DiVk2> 15 28
. . MEM 40S MEM DATA MVEM B_DIVK3> 15 28
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.2.2 \Ev 408 \Ev DATA NEM B DNEA> o
MEM 40S MEM DATA MEM B_DMVK5> 15 28
MEM 40S MEM DATA MVEM B_DIVK6> 15 28
MEM 40S MEM DATA VEM B_DIVK7> 15 28
MEM 70D MEM DCS MEM B_DQS P<0> 15 28
MEM 70D MEM DCS MEM B_DQS_N<O> 15 28
MEM 70D MEM DQS. MEM B_DQS P<1> 15 28
MEM 70D VEM DS VEM B _DOS N<1> 15 28
MEM 70D MEM DQS. MEM B_DQS P<2> 15 28
MEM 70D VEM DS NVEM B _DQS N<2> 15 28
MEM 70D MEM DCS MEM B_DQS P<3> 15 28
MEM 70D VEM DS VEM B_DQS_N<3> 15 28
MEM 70D MEM DQS. MEM B_DQS P<4> 15 28
MEM 70D MEM DQS. MEM B_DOS N<4> 15 28
MEM 70D MVEM DCS MEM B_DQS P<5> 15 28
MEM 70D MEM DCS MEM B_DQS _N<5> 15 28
MEM 70D MEM DCS MEM B_DQS P<6> 15 28
MEM 70D NEM_ DOS VEM B_DOS N<6> . SYI\CII ll\ﬁSTEkT27 M._B SYNC DATE=02/16/ 2010
MEM 70D MEM DQS. MEM B_DQS P<7> 15 28 P 1E -
MEM 70D MVEM DS MEM B_DQS_N<7> 15 28 nor y OOnSt raints
T
MCE_VEM cave | voe MvEM cave | MOP_VEM COVP_ VDD s le I nc 051- 8561
MeP_VEM cave | vee vEm cave | MCPVEM COVP__GND 15 App . —
S C. 0.0
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 THI'S DOCUMENT | N CONFI DENCE 101 OF 109
Il 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
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PCl - Expr ess MCP89 Net Properties
PHYSI CAL_RULE_SET LAYER ALLON ROUTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;Z" NEI_I YPE
- = ON LAYER? i ELECTRI CAL_CONSTRAI NT_SET | PHYSI CAL SPACI NG
PClI E_90D * =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF = PCLE 90D PCLE PEG R2D P<15. . 0>
CLK_PCl E_100D * =100_0HM DI FF|  =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF f— PCLE 90D PCLE PEG R2D N<15..0>
CO—BEGRD PCI E_90D PO E PEG R2D C P<15.. 0>
= PCl E_90D PClE PEG R2D C N<15.. 0>
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT [ BEG 2R PCLE 90D PCLE PEG D2R P<15. . 0>
PCI E * =3X_DI ELECTRI C ? PCI E TOP, BOTTOM| =4X_DI ELECTRI C ? [ PCl E_90D PClE PEG D2R N<15.. 0>
N e = PCl E_90D PClE PEG D2R C P<15.. 0>
GKPAE 20mL ? = POLE 90D PaE PEG D2R C N<15.. 0> D
MP_PEX_CovP - sML ? PQLE 90D PaE PCIE AP _R2D P .
SOURCE: MCP89 | nterface DG (DG 04625-001_v0.9), Section 2.3 g PCIE 90D POLE PCl E_AP_R2D N .
O—BCLE AP RD PCl E_90D PClE PCILE AP R2D C P s 16
[ PCl E_90D PClE PClE AP R2D C N s 16
NEED PCl e Genl/ Gen2 not es! = — T T —" o VR
. = PCI E_ 90D PCE PCl E_AP_D2R N o 16
i PCl E_90D PClE PCl E ENET_R2D P
PCI E_90D PO E PCl E ENET_R2D N
g PCl E_ENET_R2D PCI E_90D PClE PCl E_ENET_R2D C P 9 16
. . = PCLE 90D PCIE PClE ENET_R2D C N 9 16
Anal og Video Signal Constraints = _raroer e param  |eac PCIE_ENET D2R P
ALLOW ROUTE = [ PCl E_90D PCLE PCl E ENET_D2R N o 16
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP : bl F7QOD PCLE PC‘ E ENEr D2R C P -
CRT_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD = PCIE_90D PCLE PCl E ENET_D2R C N
[ PCIE 90D PCLE PCIE FWR2D P
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET [— PCIE 90D PO E PClE FWR2D N
N P N O—BCQE EWRD PCl E_90D PClE PCE FWR2D C P s 16
all 20 ML : el el ORT_2CRT = PCLE_ 90D POLE PCI E_FW R2D G N 010
CRT_2CRT * 15 ML 2 [O—PCLE_EW PR PCIE_90D PCLE PCIE FW D2R P o1
CRT_2CLK * 50 ML 2 [ PCl E_90D PO E PCl E_ FW D2R N o 16
= D PGl E_90D PO E PCE FWD2R C P
CRT_2SW TCHER i 250 ML ? [ PCl E_90D PCLE PClE FWD2R C N
CRT_SYNC * =4x_DI ELECTRI C 2 O MCP_PE0_REECI K QK PO E 1000 CLK PCLE PEG CLK100M P .
N _ e [ K PCOE 1000 K PO E PEG CLK100M N s 16
MeP_DAC_Covp =2x_DIELECTRI C ? O ME_PE1_REFQK K PCE 1000 K PO E PCl E_ CLK100M AP_P s 16 C
CRT signal single-ended i npedence varies by |ocation: [ QK PAE 1000 QK PO E PCl E_ CLK100M AP_N o 16
- 37.5-ohmfrom MCP to first term nation resistor. O ME_PE2_REFQK QK PAE 1000 QK PO E PCl E_CLK100M ENET_P 916
- 50-ohmfromfirst to second term nation resistor. = CIK POIE 1000 OK PAE PCl E_CLK100M ENET_N 016
- 75-ohm from output of three-pole filter to connector (if possible). O ME_PE3_REFQK QK PAE 1000 QK PO E PCl E CLK100M FW P o 16
R/ &' B signals should be matched as cl ose as possible and < 10 i nches. i QK PAE 1000 QK PO E PCl E_CLK100M FW N s 16
SOURCE: MCP89 | nterface DG (DG 04625-001_vO0.9), Section 2.4.1. O MCE_PEX_CLK_COVP MeP_PEX_cave | MCP_PEXO_TERMP 16
Digital Video Signal Constraints o= e s RLIGRCFR
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP g CRT_BIUF CRT_50S CRT CRT | G B_COw_PB
DP_90D « ~00_OHMLDIFF| =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF [CO—ELSXC CRL_S0S CRI_SYNG CRT_1 G HSYNG
= - - - - - - CO—CRLSINC CRT_50S CRT_SYNC CRT_| G VSYNC
LVDS_100D * =100_CHM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF >_DAC Mep_pac cave | MCP_TV_DAC RSET
NCP_DV_COVP « v 20 ML 20 ML =STANDARD =STANDARD =STANDARD O MB_DACVREE wee_pac cove L MUP_TV_DAC VRER =
OO IMS IGIXC DP_90D nsplaypert | TMDS | G TXC P
e = OIS IG IXC DP_90D pisplAyPort | TMDS | G TXC N
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI GHT : TM)S7I GﬁTXD r)Pian) DI SPL AYPORT T'\/DS | G TXD P<5 j O>
DI SPLAYPORT * =3x_DI ELECTRI C ? DI SPLAYPORT TOP, BOTTOM| =4x_DI ELECTRI C ? O IMS IG TIXD DP_90D pispLAayPorT | TMDS | G TXD N<5. . 0>
LVDS * =3x_DI ELECTRI C ? LVDS TOP, BOTTOM| =4x_DI ELECTRI C ? O EXT M DP_90D nspiaypert [DP 1G M _P<3. . 0> N
LVDS intra-pair matching should be 5 mls. Pairs should be matched within 100 mls. O D ppeap— $ : g XLUXNZa i’o> .
) . . h DP_EXT_AUX_CH DP_90D DI SPI AYPORT 9 65
NOTE: NV DG reconmends 90 ohmdifferential for LVDS, but cable/display assune 100 ohm = DP | G AUX CH N
Di spl ayPort/ TMDS i ntra-pair matching should be 5 ps. Inter-pair matching should be within 100 ps. OB EXTAUX.CH 15900 DL SBLAYPORT oo
Di spl ayPort AUX CH intra-pair matching should be 5 ps. No relationship to other signals. O ME_TMISO_RSET MCP_DV_CQVP MCP_TMDSO_RSET 17 24
Max trace length: LVDS 10 inches, DP 8.5 inches. O MCE_TMISO_VPROBE MCP_TNMDSO_ VPROBE 17 24
SOURCE: MCP89 | nterface DG (DG 04625-001_v0.9), Section 2.4.2 >_L\DS 16 A QK LS 1000 Lvos LVDS |G A CLK P Ve B
i LVDS IG A QK LVDS 100D LVDS LVDS 1G A CLK N o 64
SATA I nt erf ace ConSt rai nt S _ g LVDS 1 G A DATA LVDS 100D LVDS LVDS | G A DATA P<2..0> 7964
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> 7964
SATA_90D « ~00_OHM DIFF | =90_OHM DI FF =90_CHM DI FF =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF o ﬁf: ?fifmiﬁ: : ﬁ,:ggg : ﬁ tggg : g ﬁ §$ﬁ E;gz
g LVDS IG B A K LVDS_100D LVDS LVDS IG B CLK P
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT OO—L\DSIGE AK LVDS 100D LVDS LVDS 1G B CLK N
SATA * =3x_DI ELECTRI C 2 SATA TOP, BOTTOM| =4x_DI ELECTRI C 2 CO—LVDS. LGB DATA LVDS_100D LVDS LVDS |G B DATA P<2.. 0>
- M ’ i i O L\DS 1 G B DATA LVDS 100D LVDS LVDS | G B DATA N<2..0>
SATA_TERMP * 8 ML ? CO—LVDS LG B DATA3 LVDS 100D LVDS LVDS | G B_DATA_ P<3>
SATA intra-pair matching should be 1 ps. O MDS LGB DATAZ LM0S 100D LMDS, LVDS 1 G B DATA Ne<3>
Max trace length: 12 inches for SATA Genl/ Gen2, TBD for SATA Gen3. >_| | MCP_DV_CONP. MCP_| FPAB_RSET 17 24
SOURCE: MCP89 | nterface DG (DG 04625-001_v0.9), Section 2.6 [CO—MCE_| EPAB_ VPROBE MCP_| FPAB_VPROBE 17 2 —
[CO—SATA_HDD R2D SATA_90D SATA SATA HDD R2D C P 18 33
[ SATA_90D SATA SATA HDD R2D C N 16 33
[ SATA_90D SATA SATA HDD R2D P 733
[ SATA_90D SATA SATA HDD R2D N 733
[CO—SATA_HDD 2R SATA_90D SATA SATA _HDD D2R P 18 33
[ SATA_90D SATA SATA _HDD D2R N 18 33
[ SATA_90D SATA SATA_HDD D2R C P 733
= SATA_90D SATA SATA HDD D2R C N a3
[CO—SATA 0D R2D SATA_90D SATA SATA ODD R2D C P 18 33
D SATA_90D SATA SATA ODD R2D C N 16 33
= e ra— e — A
SATA_90D SATA 7 33
g SATA_COD 2R SATA 90D cATA §ﬁ$ﬁ % ng Z o5 SYI\CII II\ﬁSTEkT27 M._B - SYNC DATE=02/16/ 2010
SATA_90D SATA 18 33
g SATA_90D SATA SATA ODD D2R C P 733 IVCP ConSt ral _" v_ .
= SATA_90D SATA SATA ODD D2R C N 733 le Inc 051- 8561
O MCE_SATA TERVP SATA_TERMP MCP_SATA_TERMP 18 Ap p . o
o C. 0.0
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 MAI NTAIN TH' S DOCUMENT | N CONFI DENCE 102 OF 109
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LPC Bus Constraints

MCP89 Net

Properties

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

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG I GHT

LPC

=1. 5x_DI ELECTRI C 2

CLK_LPC

=2x_DI ELECTRI C 2

SOURCE: MCP89 Interfac

e DG (DG 04625-001_vO.

9), Section 2.

7

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

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

usB

=2x_DI ELECTRI C 2

usB

TOP, BOTTOM| =4x_DI ELECTRI C

SOURCE: MCP89 Interfac

SMBus I nterf

e DG (DG 04625-001_vO.
ace Constraints

9), Section 2.

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

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG I GHT

SvB

=2x_DI ELECTRI C 2

SOURCE: MCP89 |

HD Audi o

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

Interface Constraints

9

SOURCE: MCP89 |

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

Constraints

SI O Si gnal

10

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

SOURCE: MCP89 |

SPI Inte

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

rfac

e Constraints

11

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

CLK_SLOW * =1. 5x_DI ELECTRI C 2

PHYS| CAL_RULE_SET

LAYER

ALFON RUTE | M NI MUM LI NE W DTH

ON_LAYER?

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

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 | nterface DG (DG 04625-001_v0.9), Section 2.12

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

O—LPC AD LPC_55S LPC. LPC AD<3..0>

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

O—LBC RESET | L PC 55S LPC LPC RESET L

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

= K IPC 558 | QK IPC LPC ClLK33M SMC

[ K IPC 558 | QK IPC LPC CLK33M LPCPLUS

O USB EXTA USB_ 90D USB USB_EXTA P

[ USB_90D USB USB_EXTA N

[— USB_90D USB. USB_EXTA MJUXED P

[ USB_90D USB USB_EXTA _MUXED N

CO—USBMNI USB_90D USB UsB M N _P

D USB_90D USB USB_M NI _N

[CO—USB EXID USB_90D USB USB_EXTD P

[ USB 90D USB USB_EXTD N

O USB_CAVERA USB_90D USB USB_CAMERA P

[ USB_90D USB USB_CANMERA N

CO—USB.BT USB_90D USB USB BT P

= USB_90D USB USB_BT_N

CO—USB TPAD USB_90D USB USB_TPAD P

[— USB_90D USB USB_TPAD N

OB IR USB_90D USB USB IR P

[ USB_90D USB USB IR N

O USB EXTB USB_90D USB USB_EXTB_P

[ USB_90D USB USB EXTB N

O 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

D 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_SWNC HDA_55S HDA HDA_SYNC

D HDA 55S HDA HDA SYNC R

O HDARST | HDA 55S HDA HDA RST R L

[ HDA_55S HDA HDA_RST_L

CO—HDA SDIND HDA_55S HDA HDA_SDI NO

[— HDA_55S HDA HDA _SDI N_CODEC

O—HbA spaur HDA_55S HDA HDA_SDOUT

= HDA_55S HDA HDA _SDOUT_R

O ME_HDA PULLDN COVP McP HDA cave | MCP_HDA _PULLDN_COVP

O ME SUs aK CK SIONS5S | QK SILON PM ClLK32K_SUSCLK R

= K SION55S | K SIlow PM CLK32K SUSCLK

OO—SBLaK SPI _55S SPI SPI _CLK R

[ SPl_55S SPl SPI _CLK

CO—SBL_Mx! SPl_55S SP| SPI_MOSI_R

[ SPl_55S SPl SPI _MOSI

OO—SBLMso SPl_55S SPl SPlL _M SO

O—SBL_cs0 SPl_55S SP| SPI_CSO_R L

[ SPl_55S SPl SPI _CSO_L

[ SPl_55S SPl SPI_MB_CLK

D SPl_55S SPl SPI _M.B_MOSI

= SPl_55S SPl SPI_M.B_M SO

D SPl_55S SPl SPIL_MB CS L

[ SPl_55S SPl SPI _ALT _CLK

D SPI _55S SPI SPI _ALT_MOSI

[ SPl_55S SPl SPI _ALT_M SO

[ SPl_55S SPL SPI _ALT_CS_L

19 35 37

19 35 37

19 25

19 25

25 35

25 37

18 34

18 34

34 75

34 75

918

918

918

918

18 64

18 64

18 30

18 30

18 43

18 43

918

918

18 34

18 34

918

918

918

918

918

918

918

918

19

19 25

25 35

19 37

7 37

19 37

7 37

7 19 37

19 37

7 37

37 a7

37 a7

37 a7

37 a7

SYNC MASTER=T27 M.B

SYNC DATE=02/16/ 2010

TTTLE
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MCP RGM |

(Ethernet) Constraints

PHYSI CAL_RULE_SET LAYER ALFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
MM _caw ~sTANDARD 75 ML 75 ML sTANOARD ~sTANDARD ~sTANDARD
ENET_M 1S5S =55_orvSE -s5_case -s5_crase -s5_cHase —sTanoaRD ~sTANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG I GHT

MCP_BUFO_CLK

=3: 1_SPACI NG

ENET_M1

12 ML

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

88E1116R (Et

her net

Sections 2.7.2 & 2.7.4

PHY) Constraints

ELECTRI CAL_CONSTRAI NT_SET

NET_TVPE

PHYSI CAL

SPACI NG

MCP_M | _COVP_VDD

PHYSI CAL_RULE_SET

LAYER

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

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

ENET_MDI_100D.

=100_0HMLDI FF

=100_0HMLDI FF

=100_0HMLDI FF

=100_CHW DI FF

DI FFPAI R NECK GAP

=100_CHW DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG I GHT

ENET_WD

25 ML

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

o Me MI_cae MCP_M | _COVP

o—MEML_cOw MCP_ M1 _COVP MCP_M | _COVP_GND

O ME_CK25M BUEQ ENET M1 555 | vop BUEg ak | MCPCLK25M BUFO_R

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

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

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

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

= ENET M1 55S | ENET M| ENET_RXCTL_R

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

i ENET M1 55S | ENET M| ENET_RESET L

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

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

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

18

9 31

31

18 31

9 31

31

18 31

18 31

18 31

18 31

31

9 31

9 31

9 31

9 31

31 32

31 32

32

32
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SYNC DATE=VASTEH
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SMC SMBus Net

Properties

PHYSI CAL_RULE_SET LAYER CA,&‘L%E%”E M NI MUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
1TOLl_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 W™ 0.1 W

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

> SMC_A_S3 | SMB 558 SMB SMBUS_SMC A _S3_SCL 7 3

> SMC_A_S3 | SMB_55S SMB SMBUS_SMC A _S3_SDA 7 3

> SMC B SO | SMB 558 SMB SMBUS_SMC B_SO_SCL 3

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

> SMC 0 S0 | SMB_55S SMB SMBUS_SMC O_SO_SCL 3

> SMC 0 S0 | SMB 558 SMB SMBUS_SMC O_SO0_SDA 3

_SMC_BSA_| |svesss  |sws [ SMBUS_SMC BSA SCI L

> SMC._BSA_ | SMB_55S SMB SMBUS_SMC BSA_SDA 7 3

> SMC. | - | SMB 558 SMB SMBUS_SMC_MGMTI'_SCL 3

_SMC_ - | SMB 558 SVB SMBUS _SMC_MGMT_SDA 8
SMBus Charger Net Properties

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—CHER Csl 1TOl DI EEPAIR CHGR CSI _P ss
[ 1TOl DI EEPAIR CHGR CSlI _N ss
[ 1TOl DI EEPAIR CHGR CSI _R P ss
[ 1TOl DI EEPAIR CHGR CSI _R N ss
CO—CHER €SO 1TOl DI EEPAIR CHGR _CSO P 55
[ 1TOl DI EEPAIR CHGR CSO N ss
i 1TOl DI EEPALR CHGR CSO R P a0 55
[— 1TOl DI EEPAIR CHGR CSO R N 20 55

SYNC MASTER=T27 M.B

SYNC DATE=02/16/ 2010

TTTLE

SMC Constraints
TG OB g |
(f} Appl e | nc. | 051-8561 |D
o C.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
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2 1

M sc Net

Properties

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’@#"
SENSE_1TOl_55S * =1:1_DIFFPAIR|  =55_COHM SE =55_OHM SE =55_OHM SE =1:1_DIFFPAIR | =1:1_DIFFPAIR
THERM 1TOL_55S * =1:1_DIFFPAIR|  =55_COHM SE =55_OHM SE =55_OHM SE =1:1_DIFFPAIR | =1:1_DIFFPAIR
DI FFPAI R * =1:1_DI FFPAI R =1: 1_DI FFPAI R =1:1_DIFFPAIR | =1:1_DIFFPAIR
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
SENSE * =2: 1_SPACI NG 2
THERM * =2: 1_SPACI NG 2
AUDI O * =2: 1_SPACI NG 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
ENETCONN * 25 MLS 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
G\D * =STANDARD 2
VEM_PONER * =STANDARD 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' o
GND_P2MM * 0.20 MM 1000
PVR_P2MM * 0.20 MM 1000
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET
MEM_CLK GN\D * GND_P2MM MEM_CLK VEM_PONER * PVR_P2MM
MEM_CVD G\D * GND_P2MM MEM_CVD VEM_POVER * PVR_P2MM
MEM _CTRL G\D * G\D_P2MM MEM _CTRL MVEM _POVER * PWR_P2MM
MEM_DATA GN\D * GND_P2MM MEM_DATA VEM_PONER * PVR_P2MM
MEM_DQS GN\D * GND_P2MM MEM_DQS VEM_PONER * PVR_P2MWM
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET
CLK_PCI E G\D * GND_P2MWM CLK_FSB G\D * G\ND_P2MWM
PCIE G\D * G\ND_P2MM CPU_COVP G\D * GND_P2MWM
SATA G\D * G\ND_P2MM CPU_GTLREF G\D * G\ND_P2MWM
UsB G\D * G\ND_P2MM CPU_VCCSENSE G\D * G\ND_P2MWM
CLK_PCI E SB_POWER * PWR_P2MM
SATA SB_POWER * PVR_P2MM
UsB SB_POWER * PVR_P2MM
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI 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 Fanout

Constrai nt

Rel axati ons

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

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

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

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

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

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

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—(BCE AP) G K POE 100D QK POE PCl E_CLK100M AP_CONN P
[t G K PCIE 100D | QK POE PCl E_CLK100M AP_CONN N
CO—(USB EXTA) USB 90D USB USB_EXTA MJXED P
CO—(USB EXTA) USB 90D USB USB _EXTA MUXED N
CO—(UsB EXTA) USB_90D USB USB_LT1 P
CO—(USB EXTA) USB 90D USB USB LT1 N
O —(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
[t USB_90D USB USB LT2 P
[ USB_90D USB USB LT2 N
[ ENET_MDI 100D | ENETCONN ENETCONN P<3. . 0>
[ ENET_MDI 100D | ENETCONN ENETCONN N<3. . 0>
o SATA 90D SATA SATA ODD R2D UF P
= SATA_90D SATA SATA_ODD_R2D UE_N
[ SATA_90D SATA SATA ODD D2R UF P
D SATA_90D SATA SATA ODD D2R UE N
[ SATA_90D SATA SATA HDD D2R FILT P
[t SATA_90D SATA SATA HDD D2R FILT N
[ SATA_90D SATA SATA HDD D2R UF P
= SATA_90D SATA SATA HDD D2R UE N
[t 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
[ 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
[t 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
[t 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 PCIE_90D PO E CONN PCIE M NI_D2R N
O—PCE AP R2D PCI E_90D PCIE CONN PCE MN_R2D P
[ PCI E_90D PO E CONN PCLE MNI_R2D N
CO—USB BT USB_90D USB CONN _USB2 BT P
[t USB_90D USB CONN _USB2 BT N
LS 1Ak LVDS 100D LVDS LVDS IGA CLK F P
= LVDS_100D LVDS LVDS IGA CLK F N
CO—MP_PE1_REFCIK G K POE 100D QK POE PCIE CLK100M M NI _CONN P
= CLK PCIE 100D | QK POE PCI E_CLK100M M NI _CONN N
> SE_EXTA USB_90D USE CONN_USB_EXTA_P
= USB_90D USB CONN_USB_EXTA N
> USB_EXTB USB 90D USB CONN_USB EXTB P
USB_90D USB CONN_USB EXTB N
GRAPHI CS NET PROPERTI ES

NET_TYPE

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

34 72

34 72

Power Net Properties
NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O —CRUTHVENS D2 THERM 1TOL 559 THERM CPUTHVSNS D1_P n
[ THERM 1TOL 559 THERM CPUTHVSNS D1_N n
[0 CRUTHVENS D2 THERM 1TOL 559 THERM CPUTHVSNS D2_P n
= THERM 1TOL 559 THERM CPUTHVMSNS_D2_N n
CO—CRU THERVD THERM 1TOL 559 THERM CPU_THERMD P 10 a1
f— THERM 1TOL 559 THERM CPU_THERVD N 10 a1
O MCPTHVENS D2 THERM 1TOL 559 THERM MCPTHVSENS D2_P
[ THERM 1TOL 559 THERM MCPTHVENS D2_N
Co—MP_THD 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_1TQ1_559 SENSE I SNS 1V5_S3_R N
[O—SENSE DI FEPAIR SENSE_1TQ1_559 SENSE | SNS_AI RPORT_P 30 46
[— SENSE_1TQ1_559 SENSE I SNS_AlI RPORT_N 20 46
fa— SENSE_1TO1_559 SENSE | SNS_AI RPORT_R P 4
= SENSE_1TOl 559 SENSE I SNS_AI RPORT_R N a5
[O—SENSE DI EEPAIR SENSE_1TOl 559 SENSE | SNS_HDD P 33 a6
=t SENSE 17Ol 559 SENSE I SNS _HDD N 33 46
= SENSE_1TO1_559 SENSE I SNS HDD R P 4
- SENSE 1TO1_559 SENSE I SNS HDD R N 6
[CO—SENSE_DI FEPAI R SENSE_1TO1 559 SENSE I SNS_LCDBKLT_P 46 67
[ — SENSE_1TO1_559 SENSE I SNS LCDBKLT_N w6 o7
[ — SENSE_1TOl_555 SENSE ISNS LCDBKLT R P
= SENSE_1TO1_559 SENSE I SNS_LCDBKLT_R N
[O—SENSE DI EEPAIR SENSE_1TOl 559 SENSE I SNS_ODD P 33 a6
[ - SENSE_1TO1_559 SENSE I SNS_ODD N s 16
= SENSE_1TOl 559 SENSE ISNS ODD R P a6
f— SENSE_1TOl_559 SENSE I SNS ODD R N 4
[CO—SENSE_DI EEPAI R SENSE_1TOl_559 SENSE | SNS_CPWITT_P 0
=t SENSE _1TO1_559 SENSE I SNS_CPWTT_N 0
[O—SENSE DI EEPAIR SENSE_1TO1 559 SENSE MCPCORESO_VSEN P 22 50
= SENSE_1TOl 559 SENSE MCPCORESO_VSEN N 22 59
[ MEM PONER PP1V5R1V35_S3 .
[ SB_PONER PP3V3_S5 7862
- SB_PONER PP3V3_S0 7862
[ SB_PONER PP1V5_S0 7862

T GND GN\ND

z
=
o
8

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ DI EFPAI R AUDI O AUD SPKRAMP_LIN P

[ DI EFPAI R AUDI O AUD SPKRAMP_LI N N

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

[ DI EFPAI R AUDI O AUD SPKRAMP_RI N P

[ DI EFPAI R AUDI O AUD _SPKRAMP_RI N N

D DI EFPAI R AUDI O SSMR315L_P

[ DI EFPAI R AUDI O SSMR315L_N

[ DI EFPAI R AUDI O SSMP315S P

[ DI EFPAI R AUDI O SSMP315S N

[ DI EFPAI R AUDI O SSMR315R P

[ DI EFPAI R AUDI O SSMR315R N

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

= DI EEPAI R AUDI O SPKRCONN _L_OUT_N

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

[ DI EFPAI R AUDI O SPKRCONN_S_OUT_N

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

[ DI EFPAI R AUDI O SPKRCONN R OUT_N

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

BOARD LAYERS

BOARD AREAS

BRAROPMAS | OERSPER

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

NO_TYPE, BGA_PLIM

w 15.5.1

PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
DEFALT . Y =50_0HM SE 0. 100Mv 30 M o m om
STANDARD . Y =DEFAULT =DEFAULT 12.7 W =DEFAULT =DEFAULT

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI NARY GAP | DI FFPAIR NECK GAP
55_CHWLSE ToP, BOTTOM Y 0.090 M1 0.090 M1 o
55_CHWLSE . Y 0.076 M1 0.076 M1 =STANDARD =STANDARD =STANDARD

PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
50_CHVLSE TeP, BOTTOM Y 0.115 M1 0.115 M1 o
50_CHVLSE . Y 0.076 M1 0.076 M1 =STANDARD =STANDARD =STANDARD

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP
40_Hw SE TeP, BOTTOM Y 0.165 M1 0.100 M1 o
40_Hw SE . Y 0.126 M1 0.100 M1 =STANDARD =STANDARD =STANDARD

PHYSI CAL_RULE_SET LAYER &L%E%TE 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_oHM SE ToP, BOTTOM Y 0.310 M1 0.310 M1 o
27P4_oHM SE . Y 0.222 M1 0.222 M1 =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
70_GHVLDI FF . N =STANDARD =STANDARD =STANDARD =STANDARD sswowo
70_GHVLDI FF 153,154, 1519, 15010 Y 0.151 M4 0.100 M1 =STANDARD 0.224 M 0.224 M
70_GHVLDI FF ToP, BOTTOM Y 0.185 M1 0.100 M1 0.200 M 0.200 M

PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
90_CHVLDI FF . N =STANDARD =STANDARD =STANDARD =STANDARD oo
90_CHVLDI FF 153,154, 1519, 15010 Y 0.095 M1 0.095 M1 0.234 M 0.234 M
90_CHVLDI FF ToP, BOTTOM Y 0.112 M1 0.112 M1 0.220 M 0.220 M

PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI NARY GAP | DI FFPAIR NECK GAP
100_CHVLDI FF . N =STANDARD =STANDARD =STANDARD =STANDARD sswowo
100_CHVLDI FF 153,154, 1519, 15010 Y 0.075 M1 0.075 M1 0.244 M 0.244 M
100_CHVLDI FF TeP, BOTTOM Y 0.091 M4 0,091 M4 0.230 M 0.230 M

PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP

1:1_DIFFPAIR

Y

=STANDARD

=STANDARD

=STANDARD

0.1 M1

0.1 M

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

— 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_PIMM BGA_P3M

1.5:1_SPACI NG . 0.15 M ?

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

3:1_SPACI NG . 0.3 W 2

4:1_SPACI NG . 0.4 2

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

1.5X_DI ELECTRI C TeP, BOTTOM 0.105 M1 ?

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