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BOM Vari ants Bar Code Labels / EEE #'s
BOM NUMBER BOM NAMVE BOM OPTI ONS PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
639-0708 PCBA, M_B, FOXCONN, K86 K86_K87_COMVON, K86_SPEC! FI C, FOX_DDR_CONN, EEE: E3T 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE_E1A] CRI TI CAL EEE: E1A
639- 1059 PCBA, M.B, MOLEX, K86 K86_K87_COVMON, K86_SPECI FI C, MOLEX_DDR_CONN, EEEE: DCV3 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE_E3T] CRI TI CAL EEE: E3T
085- 1154 K86 M.B DEVELOPMENT BOM K86_K87_DEVELOPMENT_ONLY, K86_K87_DEBUG DEV 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DCV2] CRI TI CAL EEEE: DCV2
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DCV3] CRI TI CAL EEEE: DCV3
Devel opnent BOM
D PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON D
085- 1154 1 K86 M.B DEVELGPMENT BOM DEVEL CRITI CAL DEVELOPNVENT_BOM Part Substitutions (differences with K6/ K69)
BOM Groups (al ways- present ) PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
BOM GROUP BOM OPTI ONS 11480125 1 RES, MIL FI LM 1/ 16W 113 OHM 1, 0402, SWD, LF R5714 LED: K86_K87

K86_K87_COMVON K86_K87_COMVONL, PRQJECT_PHASE: PROD, COVVON, ALTERNATE, BOOTROM PROG, WELLSPRI NG PROG, MCP_T_DI CDE_SENSCR

K86_K87_COVMMONL

DP_ESD, M KEY, MCPPLL_R: REG, ENET1VOS: | NT, LED: K86_K87, SOPGAOD_BJT, ENET_ESD, VFRQ SLPS3, SMC_DEBUG: YES, SPI : 25M-Z, LPCPLUS, XDP, CLD_AUDI O_SW TCH _

K87_SPECI FI C CPU: 2. 4GHZ, | WP6: 2PHASE, SMC: PROG_K87, MCP89M A02

K86_SPECI FI C CPU: 1. 2GHZ, | WP6: 1PHASE, SMC: PROG_K86, MCP83M

BOM Groups (project phase-dependent)

BOM GROUP

PRQJECT_PHASE: DEV

BOM OPTI ONS

DEVELCPMENT_BOM

PRQJECT_PHASE: PRCD K86_K87_DEBUG PRCD

K86_K87_DEVELOPVENT_ONLY DEBUG_ADC, LPCPLUS_CON, SOPGOCD_| SL, EFI _DEBUG, MCPPLL_LDO, EXT1V05, XDP_CON

K86_K87_DEBUG DEV VREFMRGN: YES, BMON: ENG, BKLT: ENG, SENS_R: ENG

K86_K87_DEBUG PRCD VREFMRGN: NO, BMON: PROD, BKLT: PROD, SENS_R: PROD

C Modul e Parts C

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33753680 1 PDC, LGDZ, PRQ 2. 40, 25W 1066, RO, 3M BGA U1000 CRITI 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 1 C, MOPBOM A02, 31X31MM BGALL68 U1400 CRITI CAL MCPBIM A02 K8 6/ K8 7 BmRD STACK— UP
33753876 1 | C, MOPB3M A02, 31X31MM BGALL68 U1400 CRITI CAL MCP83M
516S0706 1 CONN, 204P, SODI MM SOCKET, DDR3, RAM BGA 33100 CRI TI CAL FOX_DDR_CONN
516- 0201 1 CONN, 204P, SCDI MM P=0. 6MVI 32900 CRI TI CAL FOX_DDR_CONN TOD SI G\IAL
516S0790 1 CONN, 204P, SODI MM SOCKET, DDR3, RAM BGA 33100 CRI TI CAL MOLEX_DDR_CONN ]
516- 0213 1 CONN, 204P, SCDI MM P=0. 6MV 32900 CRI TI CAL MOLEX_DDR_CONN 2 GQQJND
452-1708 4 SCR ML. 6X0. 35X6. 0, D4, HO. 3, BLK, NB7 SCREWL, SCREV2, SCREVE, SCREWA CRITI CAL 3 Sl G\IAL( Hl g h Speed)
870- 1940 4 POGO PI N, MED, NOI SE- | MPROVED, SI LVER, K87 ZS0900, ZS0901, ZS0902, ZS0903 CRI TI CAL
570- 1940 s 0PI VD 3 S HPROVED, 1 VR K7 Lan000, 250909, 250911 e 4 SI GNAL( Hi gh Speed)
870- 1939 5 POCO PI N, TALL, NOI SE- | NPROVED, SI LVER, K87 250804, 250905, 250906, 250807, 250910 CRITI CAL
870- 1939 5 POCO PI N, TALL, NOI SE- | NPROVED, SI LVER, K87 250912, 250913, 280014, 250915, 250919 CRITI CAL 5 GQQJND
870- 1938 3 POGO PI N, THI N, NOI SE- | MPROVED, SI LVER, K87 250917, 250918, 250916 CRITI CAL 6 PO/\ER
B 35352718 |'S NEW I NTERSI L PART FOR FI XI NG B4 DONGLE | SSUE B
514-0704 |'S CLOUD GREY 4/LB3 PLASTIC WPDNI PLATING VERSI ON OF 514- 0692 PART FOR RJ45 CONNECTOR 7 F)O/\ER
514-0705 |'S CLOUD GREY 4/LB3 PLASTIC WPDNI PLATI NG VERSI ON OF 514- 0689 PART FOR USB CONNECTORS
514-0706 |'S CLOUD GREY 4/LB3 PLASTIC WPDNI PLATI NG VERSI ON OF 514-0691 PART FOR M NI DP CONNECTOR
514-0718 |'S CLOUD GREY 4/LB3 PLASTIC WPDNI PLATI NG VERSI ON OF 514- 0694 PART FOR AUDI O CONNECTOR 8 GROJND
Progranmmabl e Parts LOCKED BOOTROM APN 1S 34152488 (QL: ol d info?)
33850563 1 I C, SMC, HS8/ 2117, 9X9MM TLP, HF u4900 CRI TI CAL SMC: BLANK 9 SI %L ( Hi g h Sp e e d)
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 10 SI G\IAL( Hi g h Speed)
33550610 1 1 C, FLASH, SPI , 32VBI T, 3. 3V, 86MZ, 8- SCP U6100 CRI TI CAL BOOTROM BLANK 1 1 GQQJND
34170251 1 SUBASSY, |IC, BOOT ROM K86/ K87 uU6100 CRI TI CAL BOOTROM PROG
33752983 1 1C,PSOC+ W USB, 56 PI N, M.F, CYBC24794 Us701 CRITI CAL VEELLSPRI NG BLANK BO-I-TOVI SI G\IAL -
34182677 1 I C, VELLSPRI NG CONTROLLER, K87 us701 CRI TI CAL VEELLSPRI NG PROG

Alternate Parts

PART NUMBER ALTERNATE FOR| BOM OPTI ON REF DES COWENTS:
PART NUMBER
15250693 15250778 ALL DALE/ VI SHAY, MAGLAYERS AS ALTERNAT]
15250796 15250685 ALL CYNTEC AS ALTERNATE
157S0058 15750055 ALL DELTA AS ALTERNATE
A 138S0603 138S0602 ALL MURATA AS ALTERNATE
SYNC MASTER=K87 M._B SYNC DAT!
128S0093 128s0218 ALL KENET AS ALTERNATE ————
AL | manre e BOM Confi gurati on
15250847 15250586 ALL MAGLAYERS AS ALTERNATE '-"
Appl e I nc.
104S0018 104S0023 ALL DALE/ VI SHAY AS ALTERNATE V N
353s2811 35351832 ALL 8 A 0 0
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M ILAL RELEASE 0.0. 1- 2010-01-49° 2. 8.0 sar:// probl K36/ KBT;
BB e ARoCRE P ARRS NITHER®, RegES o gpdanl Prth oL

2010-01-22: 2.6.0
csa 4: Per

2009-12-10: 1.
csa 69: BOM table to stuff K84 Hall effect connector 2010- 02- 25: 2. 1
Per ééga‘rl" /17685 811> KBE/ K87 schematic:

2009-12-11: 1. EX_| added to Mbdul e Parts,
csa 45 ‘Added PLACEMENT NOTE for passive deenphasis circui )
csa 72 Changea- 1BHASE BOM tabi e Do Sorrect v carl Sout ' 19250080 (0. 22uF) instead of 0.022uF 2010-02-25: 2. 19.0
rdar /17678515> K87: EMC: ESD: = Syst em hangs on
2009-12-16: 1.8.0 ER%69! | 88970, °Ged7H, T2 or AG66pF CASN
** Resynced all_synoed pages and picked up the fol | owi mR&chan o notes from T27):
csa’ 18 T3y ah A AR R E e S8 EXTD 1 or 612340 (pg . 18)." <radar 7416825> Ensurc USB EXTB is on port ( NVRN- 612340)
T27: Changed USB RBI AS from 931- - ohms per 3 (pg. 18). <radar: 7459260 > Design Guide v1. 3 U dat es
. Slarled s nclTn7 l/h-\gdfeo Q(F‘LLE V\A|VE properlles tO d\sm ss fal se errors (pg. 20). <radar : 7368529> TASK: ive false CheckPlus errors
258" 589337 "°5adan synclng O 9% ber <radar: 7424246 > BOM needs omi t on 3100 and J2000 from T27
T27! Added Bc:vc:moes and ARG T ar “Roxconn ang bl ox S Bl M connectors (pp 29, 1)
csa 54: Began S ncing fromT27 <radar 7432091 > BATT I SENSE filter chan to address |ower max sink current on |SL6259 BMON pin (K17 auto-shutdown issue)
0 changed lrom P 402- 0. 022UF, 10% 16V, CERM X5R to CAP. 402 UZZUF 20% 16V, CERM
$37°0 o9&l LR WAl VE B oper t 1 Wi smi ss false errors—(p
T27. Added gain note for Us402 NC BATT I'SENSE (pg, 54)
T27: Changed RC bal ance on BATT_I'SENSE “eane Ui me consiant (pg. )
csa 57: Began S HCI ﬂg fromT27 <r adar : 7304029 > T27 SChel’mll c bom option for R5714 & F5030 to keep K87 in sync
BOVOPT] LED’ K6_K69, nd we to substitute a different part on csa
*** Made the follow naechanges To rol Low 127 on Che follovw ng Ansyncan: pages:
Elsﬁ h R2575 & R2580 per DG v1.3 (p . per <radar: 7459260 > Design CGuide vl1.3 updates
i er chan es
csa 9 Added BCMtab e to substitute arts lhﬁl have BOVOPTI ON xxx: K6_K69 (to allow sync with T27)
R5714 (114S0125) to (ab e w th BOMOPTI ON LED: K86_K87
2009-12-17: 1.9 0
csa 4: Added BOM t abl e entré for MCP89- AO2 Fer <radar: 7416858 > Task: Get part nunbers for AO2 rev.
anged Ke7 NP BaVoroup to cal
csa 34: Changed 440 fTom APOO2 part to AP016 34350511% [Il <radar 7459498> BOM APN updates for FPF1009 and SAK parts
n?ed R3454 to 100k, 1% (11480411 27 and K69
dated DLY text note for LB440(0ITBCh N
anged R3A40°CoL 0 to green. del ot PoLe abou needing ,
csa 72: cnanged P5326°1 T om 259506831 6 15288/ 5b  er <t Gar : /7 probt o 73555162 ss L7260 conbo f oot pri nt
ternates table on csa 4 already has 15250778 BS alternate to 15250693
2009-12-22: 1.10.0
csa 4: Per <rdar://probl enml 7473229> K86: Myve to MCP83
Added’ tabl e entvy for MCP83M (337S3876)
This is for K86 Adding entry to mnimze delta on csa 4 between K87 and K86
BOVOPTI ON i s " MCP83 )
Per <rdar:// 0Bl ent 7495072> K87: Call out LED K86 K87 BOVOPTI ON in the K87_M SC BOM group
ded K86 "Ro7 BOMCETI ON'i 0 The RE7 W ScBem ar oup
Per 2rdsr: I ioblent 7aSS1T6n K7t °r enbue G 'Sem Ualt 87 faPe 1or coaoo 537550524)
Renov Pe_eniry ih gs 37650868 i s an al ternate for 37650624
Per <rdar:// | e 74! 5021> K3 /K87: Replace "S" APNs with "T" APNs for gr amed SMC and BR
Chan ROM PI out 34170251 (SUBASSY, |C, BOOT ROM K86
handed SV ProG K87 poi l! ng to 34170252 (SUBASSY. |G SNC, K87
GEAi &) SV broc s Boi i1 R 19 34170250 (SUBASSY 1€ SV K86
Changed K87 roup to point_to SNC. PROG K87
csa 69: Per rdar: [/ probl em 7494037 7 P enovE OM T f'rom 36955 and del ete BOM tabl e
Befet ed’ Bt for te | afrecf Passemb)
Changed t ext I1 to y "HALL EFFECT ASSEMBLY"
Del ef ed OVITB vT|O\1 rom J695!
Addeg Text note i th part ALTBers for components of the assembly
Assenbl APN: 33950114
2B 839- 0680
D BGE 83082800
s 056- 3815
- &in e 51853788"
csa 74: Cosmetic change: noved R7413, C7406 BOVOPTI ON | abel so they. | ook _like wire name
csa 78: Per <rdar: l/grcb\ em 7495000> K87: Add WUFF to R7372 to d sconnecl uU7870 from ALL_SYS PWRGD
Changed BOVOPTION for R7872 from SOPGOOD_I SL to NCFr

2010-01-06: 1.11
csa 7:

Per <rdar://problem 7517432> K86/ K87 functional net property needed on si nal s in_schematics
ded the fol [owi ng functional test points under the J5100 LPG+SPI N FUNC_TEST group
LPCPLUS GPI O
LPC_SERTRQ
SMETVB
2010-01-07: 1.12.
csa 23 rrx E W TH T27 ) .
Per Srdar: T/ problent 1519025> K86/K8T: update al | instances of 37650786 schematic symbol s
Updat 355 and ‘Q358 with new schemat]c symbo
0 to resync with 157 once the change. has: bee here
csa 70: Per grdar: //problenf 75190285 K86/ K87, Change U7000 7039555085
Chang 000 from 35352392 to 3535292
Updated APN text note
2010-01-08: 2.0,0 v
csa 45: Per <rdar: r obl 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, R4586 to 11450065 (27.4 oh 1
Changed C4585) C4586 to 13184713 (47pF,
2010-01-13: 2.1.0
csa 4: Per <rdar: r obl enl 7540383> K86 date CPU part _number to 753792
SdaGed BiBBOG(P1O3EE ERPTER Fr o aB355778™Pe" 559<3%
2010-01-13: 2.2.0 ,
csa 4: Cosnetic: changed text sizes and alignnel
Per <rdar’//8rob\ enl 7540522> K86/ K87 Productl on Debu W nents
Changed 085-10 to call K87 DEVEL PVT instead of 87 EL_ENG
Chan ?? K'877 tlo out K87_DEBUG PVT instead of KB7_DEBUG ENG
og
VREFMRGN: NO
BNVON: PROD
BKLT: PROD
SENS_R: PRCD
unch d7ADC. SOPGOOD_I SL, EFI _DEBUG MCPPLL_LDO, EXT1V05, MCP_T_DI ODE_SENSOR, XDP_CON
change.
| US, DEVEL_BOM SMC DEBUG YES, XDP
/-\dded LPCPLUS_CON to K87_DEVEL _ENG (does not change BO\IIfcr DVT)
Changed al | Instances of “K87_DEBUG ; xxxx to 8 '_DEI UG x
changed al I instanc of DEVEI to :
csa 51: (Per <rdar gr obl erri 7540522> K86/ K87: F‘roductl On Deb OJrrpcnen s)
anged J5100 BOMOPTION from LPCPLUS to LPCPLUS to unstuff’ connector at DVT
2010-01-15: 2.3.0
csa 74: Per <rdar://7525313 > K86 CPU |oadline, OCP update
A reeggn? KBBEaggMKs7 gs i dentical for CSA 74, nodifying BOMtable for IMP 1 phase on K87's schematic to reflect changes for K86.
al
R7417 changed to K ( APN 1145030':?\‘
Rrate saaededo' 8ol Rk A6 8K {APN 11450336)
Added | WP6: 2PHASE BOM opti oh to R7416 for K87 s 13.7K

csa 74, csa 79
Per

<rdar //7542574 > K86/ K87 Text note change
O eaned Up text notes for lphase, 2phase; and edp #s per radar request.
2010-01-18: 2.4.0
csa 4: Per <rdar://probl em 7549122> K86/ K87: S\M tch to new EO\A gr OUP SlrUC!U e
Rever t e back" o no, | onger ¢ réverfed mich of 22,0 changes
Changed BOM gr oup S!I’UCt ure to match !hat in he radar see PDF B‘IBChed to radar
Net change was to nove 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: PRCD
Per fuart) ' obl’ehy 7844855 6 PkB7 O URhare M3 us ) | pien’dn cga
Shoed BeSr Tption For 30793876 t 0" TC MSBaM A0S, 31K81 M BeaiiBs”
csa 23: Per STdaf; 1/ prabl chi 79446f 637 > KBeTKa7: | Fix schemati o synbol for Q2ass, Q2ass
Synerng win KBCt 0901k up new synbol s for Q2355 and CR3Se
oul doswi t oh' syngi ha_back fo 127 once it is. updated th
csa 37: Per <rdar'(/Ezr3cb\ el 7548726> K86/ K87 Ethernet series R's need to be 0 ohmed
anged 790- R3795 to 116S0004 (0-ohm 0402) from 22-o

PWR SHD, 4. 7UH, 20% 0. 9IA, 31X31X12M\) for

eff_docunentation change. Subs
Add:

R7417 change

Change U9700 to 353S2965 for

R9725 changed to ZODOhm C9799 of 47pF adde d

csa 34 Del eted net properties lor —PP3V3 53
csa 74 Chan ed C7434 from NOSTUFF to IWPG HASE per Intersil 2010- 02 18: 2.16.0

Adde 2P E t o F\'7413 per n ersil <rdar 11767 934> K86/ K87: Hal |

Chan%ﬁd C7428 from 0. 47uF =>" 0. 33ul ( 3250101) per Intersil 69: J6955 BOMOPTI ON change to OM T.

anged corvponenl color to & ey

Cosneti c clean Per <rdar /7483 43> K86/ K86 Task Measure each_Power
csa 90: Boratednet Sproperties for =BPoV. S3 CSA 74! 'For K86 only: Cr434 = 0. added,
csa 98: Del eted net properties for = US_SO_ LC[E CsA 12 For K86 only: Cl272 = 330uF added.
csa 108, Added NET_PHYSI property =6 SATA HDD_| DQR FILT_P and _N

Per <r dar /17685202> K86/ K87 schematic:
2009-12-09: 1.5.0 U9700 changed to APN 35352965
miltipre: = Added parentheses for SYNC DATE property on all pages that_have broken syn
csa 4: Deleted entry in Mdule Parts tabl or R6612 617 R6630, R6633 si ce they were renoved when we switched from piezo to dynanmi c speakers 2010- OZ 18: 2.17.0
csa 69: Changed J6955 synbol to K87 Fali effect assenbly (335S0114) Per rdar //7686179> K86/ K87 schematic: Change audio
0 J6700 changed from APN 514-0718 to 514- 0750

add addi tional

Change L3720 to 15251182

I ower ESR

2009-12-03: Proto O release 1.0.0 srdar://probl end 7571786 K86/ K87: Add E3T EEE code for K86 to schemtic
2009- 12- BRanget BaBRTT o P o bt frut val | lusive (ch; d t )
- . . ange: 0 be nutual excl usive (changed "_" to ":"
S22 % thd By oy bhap 1 oy uge. Y ?.eff“p“fm for both ki and Ko7 20100128 270 ' "
ry under Mdule Parts table to include CULV processor (337S3779) to nmininize delta on this page between K86 and K87 per Di ana Resynced with T27 and K6 (no differences)
*** Resynced Audig_pages with the fol I'owi & changes
2009- 12 07 1.2. -pd. 62, changed Re211 to 22
Cormonem val ue changes per Leo (Intersil -pg. 66, added C5602
417 from 5. 3 6,34k 1%& 52) -pg. 67, no stuffed R6712 and
34 from0. 1 0% (132 102) csa 45: Per” <rdar// probl e 7561001> K87 ENC Radiated Emssions: Right Audio enissions fail
I npl enent ed di f ferent Stufip ng tions for 1-phase vs 2-phase: Added L4530, LaSsl (APN 195S0137) (o SIL connector bins
€d° I M/PG: SPHASE- L0 the f of | ow gomponent s csa 97: Per Srdar: //problen 7589365> 3oy kay Qonpensat i on se!tlnawhange to provide nore phase margin, reduce ripple
R7417, Cr428, R7409, R741l, Cr406 413, ‘Craia, c1413 Qnanged Ro726 from 22k fo 10k (114S0315) and remo
Added BOM table to inseft the follow ng APNs for | M/P6: 1PHASE: Changed 9705 from 8. 2nF to 33nF (13250 31%
Rralr = 7.68k 1% (11450304 Changed C9706 from 120pF to 220pF (13152225)
= U b
R7409 = 1.58k 1% (11450236 2010-02-02: 2.8.0
R7411 = 255 1% (11450160 Resynced with T27 and K6 (no differences)
7406 = 470pF  10% (13254720 *** Resynced At pages with the fol low ng changes:
Rr414 = 97.6k 1% 450410 -pg. 67, "added’ BOM o 1 9ns Tor JUB700. R6712, and R6713 to support MAX14560 and MAX14504
7414 = 1000pF 109% (13250045 csa 97: anged R9710 from 7. 32K 0402 1% t0 7. 68K (APN 11450304) to support ol d K84 pane
C7413 = 100p! 5% (13151027, . : Added” OLD_AUDI O_SW TCH BOM OPTI ON to KB6_K87_COVVONL
Updated table to add new val Ues for lphase (PWMfreq., Max current, Load Iine)
STILL NEED TO UPDATE VALUE OF C7428! 38}8 8% ig 3 %0 . .
oke sync with T27. Per <rdar.//probl em 7605707~ K6/ K86/ K87 sensor |NLC unreliable
2009-12-08: 1.3.0 U5400 changed " om cPRaan To 30. C5434 changed to FF
csa 450 Added, SITonoP 2R 115'53093) d oM Tted
ol Q an e
52 131S0029) and NOSTUFFed 2010- 02 16: 2. o] .
ohms URLiT e get Go-ahead for filter Resync thh 59 and K6. Cean up and rerel ease schematic.
2009-12-08: 1.4.0
csa 8: Del eted net or the follow ng nets 2010- 02 18: 2.12.0
Sidar, /7 7634836> K87 power conponent updat e
Rral/"changed (o 5 SOK, C7428 changed to 0.47uF, C7434 changed to 0.033uF
KA 75 Riert changed to 2a%%
CSA 70: R7015 changed to 56.2K, C7015 changed to 1000pF C7042 changed to 0.068uF
Per srdar://1634730> K86/ KST: add an RC on the, LVDS | G B

"6, 1 connection mved to LVDS_| G_BKLPW/

it r doc purposes
ed BOVI tabl & with 607-683

in MB

suppl
Roed 16 & Fskohm

Freescal e backlight issue

jgok part nunber for new connector cap

differentiation between Foxconn_ and Ml e: connect or s

639 for Dl MW
Added second 639 and EEEE # to BOMtabl e

renoved from Alternate table.

gjglsontact discharge to NPM connect or

13150222) add

SYNC NMASTE| 87 NM_B
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4

FAN CONNECTORS FUNC_TEST

[nn TRUE PP5V_S0
e TRUE FAN RT PWM
[ TRUE FAN RT _TACH

(NEED TO ADD 1 GND TP)

M C FUNC_TEST

TRUE Bl MC N
CD—
=- TRUE Bl MCP
— TRUE Bl _MC SHI ELD
SPEAKER FUNC_TEST
= TRUE SPKRAMP_L_N_OUT
= TRUE SPKRAMP L P_QUT
= TRUE SPKRAMP_ R N QUT
= TRUE SPKRAMP_R _P_OUT
[ TRUE SPKRAMP_SUB _N_OUT
= TRUE SPKRAMP_SUB P_OUT

LVDS FUNC_TEST

52

52

52

51

51

51

51 52

51 52

Funct

X16 W RELESS CONN FUNC_TEST

53 75

53 75

53

I onal

52

52

52

B

900008000000

51 52

64

7
64

TRUE PP3V3 S3 BT F w0
TRUE CONN POE MNI_D2R P o 2078
TRUE CONN PCIE M NI D2R N 5078
TRUE CONN POE MN_ReD P R
TRUE CONN_PCIE_ M N _ReD N 03075
TRUE PCI E CLKI0OM M NI_CONN P 75
TRUE PCI E_CLKI0OOM M NI_CONN N ,, ¢
TRUE PP3V3_W.AN (NEED 4 TP) ,
TRUE PCl E WAKE L 1o 50
TRUE CONN_USB2 BT P w075
TRUE CONN_USB2 BT N w7
TRUE AP CLKREQ O L ©
TRUE AP_RESET CONN L w0

(NEED 2 TP)

7 46 64 67 (NEED 2 TP)

9

9

9

9 64 71

9 64 71

9 64 71

9

9

64 75

64

64

64

64

64

64

64

7 64

64 75

[ TRUE PP3V3_ S0 LCD DDC F
[Eiv S TRUE PP3V3_SW LCD PANEL_F
[ TRUE PPVOUT_SO_LCDBKLT
= TRUE LVDS | G DDC _CLK
[ TRUE LVDS | G DDC DATA
= TRUE LVDS | G A DATA N<O>
[ TRUE LVDS | G A DATA P<0>
= 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
[ TRUE. LED_RETURN 3
[ TRUE LED RETURN 4
[ TRUE LED RETURN 5
[ TRUE LED RETURN 6

= TRUE PP5V_S3 CAMERA F
= TRUE USB_CAMERA CONN P
— TRUE USB CAMERA CONN N

64 75

(NEED TO ADD 5 GND TP)

SATA ODD CONN FUNC_TEST

64

(NEED TO ADD 4 GND TP)

| PD_FLEX_CONN FUNC_TEST

64

64 71

64 71

64 71

75

67

67

67

67
=

67

67

0000000000000000000

TRUE PP3V3_S3
TRUE PP18V5_S3
TRUE Z2 CS L
TRUE Z2 DEBUG3
TRUE Z2_NMOSI
TRUE Z2 M SO
TRUE Z2 SCLK
TRUE Z2_BOOST_EN
TRUE Z2_ HOST | NTN
TRUE Z2 CLKIN
TRUE Z2_KEY ACT L
TRUE Z2_RESET
TRUE PSCC M SO
- TRUE PSOC_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

7 a4

43 aa

43 aa

43 aa

43 aa

43 aa

aa

43 aa

43 aa

43 aa

43 aa

43 aa

43 aa

43 aa

38 74

38 74

43 aa

43 aa

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

a3

= TRUE PP5V_SW ODD s ssas  (NEED 4 TP) S prava S
= TRUE SMC_ODD_DETECT 3 38 =
= TRUE SATA ODD D2R C P o B TRUE PP3V42 G3H
= TRUE SATA ODD D2R C N S 0 TRUE WS _KBDL
= TRUE SATA_ODD _R2D P o — TRUE WS KBD2
= TRUE SATA ODD R2D N . (e TRUE W5 KBD3
= TRUE WS_KBD4
(NEED TO ADD 4 GND TP) E IRUE WS _KBD5
= TRUE W5_KBD6
SATA HDDY SI L FUNC_TEST = TRUE WS KBD7
- 0 TRUE W5_KBD8
= TRUE PP5V_SO_HDD FLT (NEED 4 TP) = TRUE Vs K500
[ TRUE SATA HDD R2D P 371 = TRUE 0
— TRUE SATA HDD R2D N o =B TRUE WS KBD11
B TRUE SATA HDD D2R C P I = TRUE WS_KBD12
= TRUE SATA_HDD D2R_C N - — TRUE W5 KBD13
— TRUE SYS LED ANODE R s [ TRUE WS_KBD14
(NEED TO ADD 4 @D TP) = TRUE WS_KBD15_CAP
[ TRUE W5 KBD16_NUM
= TRUE WS _KBD17
BATT PONER CONN FUNC_TEST = TRUE W5 KBD18
- (NEED 3 TP) [ TRUE W5 _KBD19
= TRUE PPVBAT G3H CONN 54 55 [ TRUE. WS KBD20
— TRUE SMBUS SMC BSA SCL 2 74 — TR E WS KBD21
[ TRUE SMBUS _SMC _BSA SDA 3 74 s TRUE WS KBD22
— TRUE SYS_DETECT_L I = TRUE W5_KBD23
(NEED TO ADD 3 GND TP) — TRUE W5 _KBD _ONOFF L
[ TRUE WS LEFT_SHI FT_KBD
= TRUE WS_LEFT_OPTI ON_KBD
HALL EFFECT CONNECTOR FUNC_TEST — TRUE — COWR(OK.E;)BPO ADD 1 GND TP
= TRUE PP3Vv42 G3H , s (NEED 2 TP)
— TRUE SMC LID R .

(NEED TO ADD 3 GND TP)

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

TRUE

TRUE

ADAPTER SENSE

(NEED TO ADD 2 GN\D TP)

54

Test Poi nts

PONER NETS FUNC_TEST

[

[0

[

[

-]

Be9EE0N0BE000EE00EE00000000B00000

TRUE PPVCORE SO_CPU 8 30
TRUE PPVCORE SO _MCP 8 30
TRUE PP1V0O5_S0 8 62
TRUE PP1V5 SO 862 75
TRUE PP1V8 SO N

TRUE PP5V_S0 7862
TRUE PP5V_S0 7862
TRUE PP3V3_S0 862 75
TRUE PP1V5R1V35 S3 8 75
TRUE PP3V3 S3 78
TRUE PP5V_S3 s
TRUE PP3V3 S5 862 75
TRUE PP3Vv42 G3H 78
TRUE PPBUS G3H I
TRUE PPOV9 ENET 8
TRUE PP3V3 ENET s
TRUE PP3V3_G3_RTC 819 20 23
TRUE PP3V3 W.AN 7 30
TRUE PP5V_Sw CDD 733 46
TRUE PP5V_SO_HDD FLT e
TRUE PP3V3_ S5 AVREF SMC 35 36
TRUE PP18V5_ S3 7 aa
TRUE PP3V3_SW LCD PANEL_F 7 64
TRUE PPVOUT_SO_LCDBKLT 7 a6 64 67
TRUE PPAV5_AUDI O ANALOG 48
TRUE SMC PM & EN 35 62
TRUE PM SLP S4 L 19 35 36 62
TRUE PM SLP_S3_L 19 35 62 66
TRUE PP5V_S3 CAMERA F 764
TRUE PPOV9_S5 s
TRUE PPDDRVTT_SO 8
TRUE PP1VO5_S0_MCP_PLL_UF 8
TRUE PPVTT S3_DDR BUF 8

(NEED TO ADD 6 GND TP)

FSB SI GNALS W TH NOTEST
no TEsT=TRUE FSB A L<35.. 3>

no TEsT=TRUE _FSB ADS L

no TEsT=TRUE _FSB ADSTB L<1..0>

no TEsT=TRUE FSB D L<63..0>

g

Mo tes=tRie FSB DINV_L<3.. 0>

S

no TesT=TRiE FSB DSTB L_N<3..0>

no TEsT=TRUE FSB DSTB L P<3..0>

no TEsT=TRIE FSB HIT L

no TEsT=TRUE FSB HITM L

[

Be000 0 6 60

no TEsT=TRIE FSB LOCK L

no TEST=TRUE _FSB REQ L<4. . 0>

]
S
S

J5100 LPC+SPI CONN FUNC_TEST

[0 TRUE PP3V42_ G3H 7
= TRUE SPI_CLK

[ TRUE SPI _CSO_L

[z TRUE SPI_M SO

= TRUE SPI_MOSI

= TRUE SPI ROV USE_M.B

[zn TRUE LPCPLUS GPI O

= TRUE LPC SERI RQ

[ TRUE SMC TMS

(NEED TO ADD 2 GND TP)

SYNC MASTER=K8/7 M.B

8

37 72

37 72

19 37 72

37 72

19 37 47

19 37

19 35 37

35 36 37

SYNC DATE=02/26/ 2010
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n i n " ' Ll
S0, SOM' RAI LS S3" RAILS G3H' RAILS
63 57 =PPDDR_S3_REG _ PP1VERIV3S S3 s ss _=PP3V42 G3H REG — PP3V42_G3H ;
=PPVOORE_S0_CPU_REG PPVCORE_SO_CPU - M N-REGKW DTF0. 57" - M NREGCW DTH0. 3 W
° = = N LINE WDTH0 6 M 739 s _=PP5V_SO FET 762 Vo ThceT gy o™ VoL TAGES, 42V
(CPU VOORE PVR) M NNEGK W DTH0. 5 M = VAKE BASE= TRUE VAKE BASE= TRUE
ML St T L _— =PPLVDDR 53 MEM A 26 L _— =PPVIN S5 SMOVREF I~
—  =PPVCORE SO_CPU 1 12 — =PPLVDDR S3 MEM B 27 ¢—— =PP3Vv42 G3H B! £l
:: 0 VA g _— =PPIVSRIV35 S3 MCP MEM 15 — =PP3V42 G3H PWRCTL 62
D e w— 4250 WA & — =PP1V5RI1V35 SO MCPDDRFET n —  =PP3V42 G3H CHGR 5 62
s0_=PPCPUTT SO REG — 762 p— SOC = =PPVI N SO DDRREG LDO - ) — =PP3V42 GBH SMOUSBMUX
ore = VR3 DPCADET o6 —  =PP3V42 G3H TPAD .
V — _=PP5V SO CPUVITSO 60 = =
RE . =PP5V_SO_LPCPLUS . 63 =PP3V3 S3 FET — PP3V3_S3 N = =PPov3 55 SVE %
=PP1V05 SO CPU 1011 12 13 = v o A AT = W N_LI NE_W DTFE0. 5 , — =PP3V3 S5 LPCPLUS ar
=PP1V05 SO MCP FSB 14 20 23 e ——e “ ﬁé%ﬁgﬁo 26 mn PP3V3 G3 RTC 719 20 23
= ss =
=PP1V05_SO_MCP_PE DVDD - | — =PP3V42 GBH ONEWRE
=PP1V05 SO MCP_AVDD UF 2 p— -PPoVS S SMBS SMoASS =PP3V42 G3H HALL .
= 23 = _ — = 54
—  =PP3V3 S3 PDCI SENS —
=PP1V05 SO MCP_SATA DVDD 20 23 ey ——— —— _=PP3V42 G3H BMON I SNS w0
=PP1V05 SO MCP PLL_UF R o1 I — e s wan .
=PP1V05 SO MCP_MRCLK DLL 15 23 "= prove s3 mp amio -
- 1
=PP1V0O5 SO MCP PLL | FP =PP3V3 SO0 FET —
=PP1V05 SO MCP_DPO_ VDD e ? ™ N LT NE W DTFE0. 307 rerTe =PP3V3_S3 TPAD 43 a0
1724 o e oTro- 20 =PP3V3 S3 SMB s ss _=PP18V5 DCI N CONN — PP18V5 G3H
=PP1V05_SW MCP_FSB 20 23 = WL W0 6
=PP3V3 S3 BT 30 M N_NECK_W DTH=0. 3 MM
XDP. 13 VOLTAGE: V.
=PP3V3 S3 SMBUS SMC MGMI . VAKE BASESTRUE
s _=PPMCPCORE SO REG — PPVOORE SO MCP 730 2% — =PPDCIN S5 _CHGR 55
W NLINE_W DTF-0. 6 T oD s
DhecCw oTiio 2
(MCP VCORE AFTER SENSE RES) Varhee T osy 02 M SMBUS _SMC O_SO 38
jt=4 SMBUS SMC B SO . s _=PP5V _S3 REG — PP5V_S3 7
— =PPVCORE SO_NMCP 20 23 SMVBUS MCP O — M N_LI NE_W DTH=0. 5_mm 55 _=PPBUS G3H e PPBUS G3H 7 39
= - N_LI NE_ DTH=0. 4
—  -PPVOORE SO MCPGEXFET 2 % VILAEOGW DTH-0. 25 M NREGCW Do, 25' M
= FAN _RT 42 MAKE_BASE=TRUE VOLTAGE=12. 6"
_ VAKE BASEZTRUE
Alusv g 48 52 53 p— =PPSV S3 EXTUSB 34 — =PPVIN SO_MCPCORE so
— _=PP5V S3 CAMERA =
i s8 —— o4 — =PPBUS SO LCDBKLT
LVDDR VRef / VIT (0.75V/ 0. 675V) Rails e —— ® e —— - = =reBLS SO Leoa o
—= = s6
=PP3Vv3 SO _MCP_GPlI O =PP5V_S3 MCPDDRFET
s7 _=PPVIT_SO_DDR LDO PPDDRVTT_SO . fires PLL UF e 2 =PPVI N_S3_5VS3 s6
- M Nk BT 4 o :Ppss\,\fsio e Y = =P8V 53 A O 48 50 52 —  -PPBUS S5 CPUREGS I SNS R o
C = = MCP_HVDD 20 23 — =PPSV 53 DEBUG I SNS 6 I — _hviN S3 DDRREG .
, — =PP3V3 SO SMC 36 )\ — =PP5V S3 SYSLED 36 —
— =PPDDRVIT_SO_MEM A 2 — =PP3V3 SO MCPTHVENS a — =PP5V_S3 TPAD s
—— =PPDDRVIT SO MEM B 2 =PP3V3 SO CPUTHVENS P =PP5V_S3 ODD )
PP3V3 S0 _DPCONN 66 =PP5V_S3 DEBUG ADC AVDD a6
PPSPD_SO_MEM A 26 — =PP5V_S3_DEBUG ADC DVDD a6
57 20 _=PPVIT S3 DDR BUF _— PPVTT S3 _DDR BUFE 7 = 40 _=PPBUS S5 CPUREGS | SNS — PPBUS S5 | MVP_VTT | SNS
— M NLINE WOTH=0. 3 W SO _MEM B 27 p— =PP5V S3 PSVSOFET 63 — M NLNE WDTHE0. 6 T
M N NEGCW DTHR0. 2 M S0_PVRCTL o — —PP5V S3 DORREG s VISR e
VAKE BASE=TRUE = VAKE BASELTRUE
SO_CPUVTTI SNS
SO_SMBUS MCP 1 . — _=PPVIN SO CPUVTTSO oo
sa _=PP1V5 SO FET — PP1V5_SO Fpe— o — =PPVIN S5 CPU | WP 58
= MN LI NE WDTFEL 5 SO_P1V8S0 o =
R A S EX X " "S5" RAILS
VKL BASECTRUE SO_MCPDDRI SNS P
=PP1V5_ SO0 _CPU 11 12
SO_DEBUGROM a7
=PP1V5 SO _MCP _PLL VLDO 61
SO_MCPOOREI SNS P
=PP1VBRIV5_S0_AUDI O a8
61 _=PPOV9_S5 REG — 7
=PP3V3RLV5 SO AUDI O 8 =
=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
= ™ N_LT NE_W DTFE0. TOMY " "
M N_KEGKCW DTH-0. 10MM ENET" RAILS
VOUTAGEST. 8V
MAKE_BASE=TRUE s 62 01 o _=PP3V3 ENET FET — PP3V3_ENET 7
— =PP3V3RIV8 SO MCP | FP VDD 17 24 — M N_LI NE_W DTH=0. 6 nm
M N_NEGCW DTHE0. 2 mm
VOLTAGE=3. 3V
NAKE BASE-TRUE ss _=PP3V3 S5 REG — 76278
— =PP3V3_ENET_PHY om M N-REGKW DTF0. oMM
B 61__=PP1VO5 SO MCP PLL OR PP1VO5 SO MCP PLL UE . =PP3V3 ENET_MCP PLL NMAC 23
— =PP3V3 ENET MCP RMGT 918 20 23 MP_GPI O 18 19
A TENET1VO05: | NT ROM a7
— =PP1V0O5 SO MCP PLL UF 23 R0§14 LCD PANEL 64
- 2 PP3V3 ENET_PHY VDDREG Mo 20 23
59 M N_RECK-W DTHEO, 5 MCPPVWRGD 2
1/ 16W VOLTAGE=3. 3V
MjbliF MAKE_BASE=TRUE P3V3S3FET 63
— =PP3V3 ENET PHY VDDREG 5 P3V3SOFET o DI Gl TAL GROUND
POVOS5E o
P3V3ENETFET DTH=0. 50MM
63 _=PPOV9 ENET FET . PPOV9 ENET . o3 DTH-0. 20MM
— M N_LI NE_W DTH=0. 4 nm DP_PORT PWR 66
i e -
MAKE_BASE=TRUE -
NE POVIEI FET
— =PPOV9 ENET MCP_RMGT 20 23 N
UNUSED MCP PEO[ 3: 0] AVDL DVDD
20 _=PP1V05_ SO0 _MCP_PE _DVDDO —_—
— | ENET1VO5: | NT 0
20 _=PP1V05 SO NCP PE AVDDO = RTL8211 REGOUT  — = =RTL8211 Recour RO812 B - \nﬁnugmiﬁrmmo -
. MAKE BASE=TRUE _ =
(SINCE PEO[3:0] IS NOT USED ON K6) J_ e . for ¥ e view | wir AT oo NRERE-W DTTED: 4mv
M N_NECK_W DTH=0. 2nm
— VOLTAGE=T. 05V ENET1VO05: EXT 0
PP1VO5 SO FEG o =PP1VO5 S0 REG  RO813 — =PP1V05_ENET_PHY 2
M N EI NE W DTH:D 4m 402 5% 1/ 16W M- LF
- = TH=0. 21
(CONNECTS TO NCP BALLS) 20 _=PPIV0S SO MCP_PE DVDOL —— =PP1V0S SO MCP PE VDD 5 ((CONNECTS TO THE DECAPS) VA sy =0 2m
(CCNI\ECTS TO MCP BALLS) =PP1V0O5 SO _NCP_PE AVDD1 —— PP1V0O5 SO _MCP_PE_AVDD zg(quEcTS TO THE DECAPS)
A == NAKE_BASE=TRUE
SYNC MASTEI 87 M.B SYNC DATE=02/ 26/ 2010
mia
oa g
Appl e I nc. -l
FI X ME!'! OQUTPUT OF REGULATOR VALUES ® A 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMVATI ON_CONTAI NED I—EI{I N IS THE
P 'Rl ETARY Pl ERTY_OF_Al CO\IPUTER I NC.
THE POSESSOR AGREES TO Tl—E FCL OW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 8 OF 109
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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7 5

2

HEATSI NK STANDOFFS s _POE MN_RD C P — PCIE AP R2D C P
= T AeTRE
Z0902 Z0901 30 POEMN_RDCN — PCIE AP R2D C N
STDOFF- 4. 50D. 98H- 1. 1- 3. 48-TH STDOFF- 4. 50D. 98H- 1. 1- 3. 48-TH MAGE_BASE=TRLE
R R 75 30 7 _CONN PO E MNI_D2R P — PCIE AP D2R P
= T AeTRE
75 30 7 _CONN PO E MNI_D2R N — PCIE AP D2R N
= T AETRE
L = PCIE CLKIOOM M NI_P — PCI E_CLKI00M AP P
= LEFT OF CPU = ABOVE CPU * = TAKE BASETROE
50 _PCIE CLKIOOM M NI_N — PCI E_CLKI0OM AP N
Z0904 — S AETRE
Z0903 CONN POE MN_RD P — PCIE AP R2D P
TDOFF- 4. 50D. 98H 1. 1- 3. 48- TH 707 =
D STDOFF- 4. 50D. 98H 1. 1- 3. 48- TH S 5CD. o8 3.48 e
1 75 30 7 _CONN PO E MNI_R2D N — PCIE AP R2D N
1 = S AETRE
UNUSED GPU LANES
16 _=PEG D2R N<15: 0> — NC PEG DPR N<15: 0>
= OW CP — NO_TEST-TRE AKE_BASETRUE
= BELOW MCP BEL U 16 _=PEG D2R P<15: 0> — NC PEG D2R P<15: 0>
= No_TEST-TRIE T AeTRE
FAN STANDOFF 16 _=PEG R2D C Nk15: 0> — NC PEG R2D C N<15: 0>
MT = No TEST-TRE S AETRE
=PEG R2D C P<15:0> — NC PEG R2D C P<15:0>
Z0905 e = N TEST-TRE e SRR
3P2R2P7 1 10 _PEG CLKI0OM P — TP_PEG CLK100M P
1 — NAKE_BASETRE
1 16 _PEG CLKIOOM N — TP_PEG CLK100M N
= S AETRE
16 _PEG CLKREQ L — TP _PCIE CLKREQ L

MLB MOUNTI NG (TO C. BRACKET) SCREW HOLES

NAKE_BASE=TRUE

590t 20807
59298 3P2R2P7
3P2R2P7 F
1
C UNUSED FI REW RE LANE
MLB MOUNTI NG ( TO TOPCASE) SCREW HOLES e PGt FwooR NS s
7116 _[POLE FWD2R N j— TP PCIE FWD2R N \E BASETRUE
591" Z(()]\inTO 7116 POE FWRD C P TP PO E FwReD C P T
ZAskE 3P2R2P7 7116 [POE FWRD C N TP_PCLE FWR2D C N _"WEMSETRE
A 2 16 _FWPWR EN TP_FW PVR EN WAKE_BASE-TROE
1 16 _FW CLKREQ L TP_FW CLKREQ L \PHE BRSETTRE
16 _FWPME L — TP _FWPME L VAKE_BASE-TROE
- N e Pt oo rwe = rrrocccomme e
71 16 _PCE CLK100M FW N —_— TP _PCl E_CLK100M FW N MAKE_BASE=TRUE
LVDS CONNECTOR HOLE = e
UNUSED ETHERNET LANE
16 _ENET_CLKREQ L TP ENET CLKREQ L
913 71 16 PO E CLK100M ENET P TP PCI E_CLK10OM ENET P :Z,:Z:::
3P2R2P7 71 16 _POLE CLK10OM ENET N TP_POIE CLKI0OM ENET N -
+ 71 16 _POE ENET D2R P TP_POE ENET D2R P VRKE BASETRUE
71 16 _PCLE ENET D2R N TP PO E ENET D2R N NAKE_BASESTRUE
7116 _POE ENET RRDC P = TP PO E ENET RD C P NAKE_BASE=TRUE
) 71 16 _POE ENET RRD C N j— TP _PCIE ENET R2D C N NAKE_BASE=TRUE
— MAKE_BASE=TRUE
EM 10O MEDI UM POGO PI NS (870-1794 ) R?()%?(O
OM T OM T 18 [T—ENEL ENERGY DET 1 ’\/\/\/2 =PP3V3 ENET FET [0 o o1 02
ZS0900 ZS0901 ZS0902 A
2. 0Dl A- NED—SEM - MLB- K84 2. 0Dl A- NED—SEM - MLB- K84 2. 0Dl A- NED—SEM - MLB- K84 aew
402

&

OM T OM T
ZS0908 ZS0909
2. 0D A- NED—SEM - MLB- K84 2. 0D A- NED—SEM - MLB- K84
M M

EM TALL POGO PI NS (870-1698 )
280505

M T M T
ZS0911 ZS0903
2. 0D A- NED—SEM - MLB- K84 2. 0D A- NED—SEM - MLB- K84
M M
1 ( : : ) 1

MT
ZS0907

OM T
oM T
250906 ZS0910

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

SM
_I: ]

oM T

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

SM
_[ 1

Bo
o
s

2.0DI A- TALL- EM - MLB- MB7- MB8

SM
_[ ]

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

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

SM
_I: ]

oM T
ZS0914
0Dl A TALL- EM - MLB- NB7- VDS 2. 0Dl A- TALL- EM - MLB- MD7- VD8

SM SM
SM
1 1
1

EM THI NBC POGO PI NS (870-1820 )

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

SM
_I: 1

oM T
ZS0919

|

OM T
ZS0912

N

SM
_[ 1

:

oM T
ZS0916

oM T

Z50918
2. 0Dl A- MLB- THI N- BC- K84 2. 0Dl A- MLB- THI N- BC- K84
sm sm
1 1

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

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

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

2.0DI A- TALL- EM - MLB- MB7- MB8

USB ALI ASES

ETHERNET ALI ASES

UNUSED USB PORTS
72 18 _USB EXTD P — TP USBEXIDP
22 18 _USB EXTD N — TP USB EXID N MAKE_BASE-TRUE
s exce = Ues e P [T 1o TP_ENET_RESET_L —  ENET RESET L s
N = T ST 1s__TP_MCP_CLK25M BUFO R = MCP_CLK25M BUFQ R MAKEBASEETRE .
72 18 _USB EXTC N TP_USB EXTC N . VAKE_BASE=TRUE
USE MNP o USE MNP [rae=rr 1o TP _ENET_MDC ENET_NMDC - £ .
e . MM N b s M N N e T 1o TP_ENET_TX_CTRL —  ENET_TX CIRL MAKE_BASESTRE
72 10 LSB S8 e to_ TP _ENET CLK125M TXCLK —  ENET CLKI25M TXCLK MWEBASSSTRE |
72 15 _USB_SDCARD P TP_USB SDCARD P . = VAKE_BASE=TRUE
USB SDOARD N P USE SOCARD N T T 1o TP _ENET TXD<O..3> ENET_TXD<O. . 3> - £
72 18 DCA = VAKE_BASETRUE
72 18 _USB WM P TP_USB W P \PHE BRSETTRE
72 18 _USB WM N TP_USB WM N \PHE BRSETRE
72 18 _USB IR N TP USB IR N VAKE BASETTRUE
7218 _USB IR P — TP USBIRP \IKE BASETRE
72 18 _USB T57 P — TPusBTS7 P MRS BASETRE
72 19 _USB T57 N TP_USB T57 N [E TR
= [rae=rr
31 s _=PP3V3 ENET PHY
17 [T)-=MR | EPA TXD P<0.. 2> — LVDS |G A DATA P<0..2> oo 7 e 1EI\ET19VD]5:‘EI)NI'
= [ae=rr
=MCP | FPA TXD N<O.. 2> — LVDS |G A DATA N<O..2> 0
e = e D T 5%
1/16W
ME-LF
402
. RTL8211 ENSWREG
= M N_LI NE W DTH=0. 4MM MAKE_BASE=TRUE
7 D _M:P : E::: Lbe. (DJ‘A:A tzz :z Doe (;‘;A reeree=rv 2 Rl 1EI\ET19VD]5: EXT M N-NECK-W DTH=0. 2nm -
== =MCP_| FPA_TXD P<3> NC LVDS | G A DATA P3 \PKE BASETRE e = =RTL8211 ENSVREG oD =
17 = =
™ Lese — %
17 [THy—=MCR_LEPA TXD Ne3> NC LVDS | G A DATA N3 VS OF
o TESTTRE = 402
17 [TR)—=MCR I FPB TXC P NC LVDS IGB CLK P
o TESTTRE =
17 [TE)—=MCR I FPB TXC N NC LVDS IG B CLK N =
o TESTTRE =
17 [TR)—=MCR | FPB TXD P<0. . 3> NC LVDS | G B DATA P<0..3>
o TESTTRE =
17 [TR)—=MCR | FPB TXD N<O. . 3> NC LVDS | G B DATA N<O..3> MCP89 ETHERNET VREF
o TESTTRE =
LCD 1 G BKLT PWM LVDS |G BKL PWM
7 D oD o7 o0 23 20 18 8 _=PP3V3_ENET_MCP_RMGT
17 [T—LCD 1 G BKLT EN LVDS |G BKL ON oo o
17 LCD | EN LVDS | G PANEL_PVR oD o .
17 [TR)—=MCP | EPA TXC P LVDS IG A CLK P oo o 7 R0957
=MCP_| FPA TXC N LVDS I1G A CLK N [E BT 1.47K
R v e LD 7 118w
M- LF
202 ,
DI SPLAY PORT ALl ASES ' D
1
R0958 1 00958
1 [TR>—DP 1G MO P<0.. 3> — DP EXT ML P<0..3> o 56 7 1. 47K oo
= [rae=rr % ;
DP IG M P<0..3> 7 1/ 16W 29
L= = Wi T
402 2 402
17 DP_IG MO N<O..3> — DP EXT M._N<O..3> o6 75
[BaD, = e LD
— DPIGM N<O..3> oD
1 DP I G AUX CHO P — DPIGAX CHEP o5 71 =
fa:ing = v i
1 DP I G AUX CHO N — DPIGAUXCHN o5 71
< == g
DP IG M1 P<0..3> TP DP I G M.1P<0. . 3> .
7 I CP
- O G MI o 3> P b 16 ML1NGO. 35 [Tar=r U FSB FREQUENCY STRAPS
17g@y—DP 1G AUX CHL P TP DP 1 G AUX CHIP \PHE BRSETTRE
P 16 AUX N b Db 1 G ALX GHIN [rae=rr 69 10 [TE)—CRUBSEL<0:2> —  -vop esELc0:2> o
17@ CHL CH1 MAKE_BASE=TRUE -
17 (DB LG HPDO DP_EXT HPD \MKE BASETTRE am s 14 _CPU PECI_MCP — TP_CPU PEC_MP
= [rae=rr = [rare=rr
osg@y—DP_AUX CH C N — DPEXTAXGHCN o
s @B AUX CH C P DP_EXT_AUX CH C P HE BT o 7 BSEL<2. . 0> FSB MEZ
=
os qoo—DP_CA DET DP_EXT CA DET .
[rae=rr 000 266
001 133
010 200
011 (166)
940 iof 95
100K 110 (4UD))
111 RSVD
DP_I HPD1 1 2
v & ’\/5\0//\/ SMC ALI ASES
1/ 1§W
CLF
402 35 _SMC SYS KBDLED — 1P swC svs keolep
= [rae=rr
g e s s 1 CHARGER S| GNAL
VK BASETRE - —CHGR ACCK = MC BC ACKK

CPU VCORE ALI ASES

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

= D
= D

NAKE_BASE=TRUE

| M/PE_NTC TP_I WP6_NTC

NAKE_BASE-TRUE

SYNC MASTER=K8/7 M.B

Dy 35 3 54
NAKE_BASE=TRUE.

TTILE

S| GNAL ALI AS

d} Appl e I nc.
®

"7UA 0.0
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8 7 6 5 4 3 2 1

v T
69 14 7 FSB A L<3> P2 A3~ ADS*H M4 FSB _ADS L 7 14 69
60 14 % FSB A L<4> V4 Jpar UngAOO enR i J5  FSB BNR L % o
60 14 7, FSB A L<5> WL A5+ (1 OF 8) BPRI*n L5 FSB BPRI _L 14 69 —
S Es A e 9 G % @ — =PPI1V05_SO_CPU 1 1 15
o0 10 7@y ESB_A L<7> AAL Ja7+ % - DEFER‘ LN FSB DEFER L pmy 1400
o 10 rqa ESB_A_L<8> AB4 Jns* > 8 DRDY* FSB_DRDY_L 1o oo "
0 11 7go3 ESB_A_L<9> T2 Jno- <. pesvfJl FSB DBSY L muew R1000
69 14 7 FSB_A_L<10> A10* 518 '1%
o0 147 FSB_A L<11> ALL* Ny BRO* M2 FSB BREQD L pmy i oo M:_lggv
o 14 7CE). FSB_A L<12> AD4 Ja10+ o 2 265,
D o0 10 7¢gry-ESB_A_L<13> AAS Ja13* 9 |ERR* g B40 CPU | ERR L
o 147 FSB A L<14> AE5 a4+ ! INT*pD8 CPUINT L am e
o 10 1@y ESB_A_L<15> AB2 a15+ N
6 147, FSB_A L<16> ACL Ja16* “ Lok b N1 FSB LOCK L ey 700 o0
o 10 1y ESB_ADSTB L<0> Y4 Japstso 8
g RESET-, G5 FSB CPURST L (rmyuiuier
60 14 7, FSB _REQ L<0> REQD* g RSO* EFSB L<0> 14 69
60 14 7, FSB REQ L<1> REQL* Q rRs1*lhH4A FSB RS L<1> am o
o0 147 FSB_REQ L<2> 1 JrEQR* § E Rs2*[y K4 FSB RS L<2> am e s
o0 11 7q> ESB_REQ 1 <3> REQE* § TRovpLl FSBTROY L fmue
o 1 g FSB_REQ L<4> VE Jrec-
E—— HT*KWH2 FSB HI T L Va:n SE
50 11 7B FSB A L<17> AN1 Ja17* HTMKWF2 FSB H TM L D 71 oM T
00 17 FSB A L<18> AK4 Jais* - o 10 1qgy-ESB_D L<0> E40door UL OOQ o2 AP44 FSB D L<32> D 7w
o0 10 7y ESB_A_L<19> AGL Ja19* 0 BPMD* [, AYS XDP BPM L<0>  pmy 15 0 1 o0 10 7y ESB D L<1> 43 o1+ BGA D83+ |, ARA3 FSB D L<33> oy 7 e
o 14 1¢p~ FSB_A_L<20> AT4 Jnor 2 sPv- [, BA7 XDP_BPM L<1> o ooor R1001 o 1 g~ ESB_D_L<2> E43 Joo (2 cF_8) 4+ AHA0 FSB_D_L<34> G oo
o 10 rqay ESB_A_L<21> AK2 a1+ L8 BPMR* XDP_BPM L<2> e 1% o 14 1ga ESB_D_L<3> 143 Jps L= a5+ AF40 FSB_D L <35> oy 7 e e
I FSB_A L<22> N s BPVBr [ AY2 XDP_BPM L<3> o 1o M:.lb‘év o 1 oy FSB_D_L<4> HA0 o % D36+ AJ43 FSB D L<36> o
o0 147 FSB_A_L<23> 23+ g 2 PROY* XDP_BPM L <4> 15 60 4023 o 11 7qgry ESB_D_L<5> HA4 Jos+ 3 8 a7+ FSB D_L<37> 7060
o 147, FSB A L<24> AF4 Ja2a* = PREQ' [, AV2 XDP_BPM L<5> D e o 10 1ry-ESB D L<6> G39 Jos+ Ze ose* |, AF44 FSB_D L <38> G 7 14 o0
o 1 7@y ESB_ A L<25> A5 Jazs* § x Tek_Av4 XDP_TCK a0 52 oo o 11 7@y ESB D L<7> E41 Jor+ Z18 Do+ [, AHA4 FSB_D_L<39> G 71 e
o 14 7, FSB A L<26> AHA Jaz6* <X o [ AW XDP_TDI Mo s e o0 10 1y ESB D L<8> 141 Joe oo D40+ |, AMA4 FSB_D_L<40> G 7 w0
o 147 FSB A L<27> AMA A7+ Tod_AUL XDP_TDO [ 10 13 50 o0 10 1ry-ESB_D L<0> K44 Jpo 2 1|, ANA3 FSB D L<41> G e e
o 10 1@y ESB_A_L<28> AP4 a2+ vs|_AVWS XDP_TNVB @ e o 10 1 ESB_D_L<10> N41 b0 S a2+ [ AMAO FSB D L<42> G e
o 147 FSB A L<29> AR5 a9+ TRST*|, AV8 XDP_TRST L g o0 10 1y ESB D L<11> T40 dp11+ . 43+ [ AKAQ FSB_ D L<43> DL
o 10 7y ESB_A L<30> AJ1 a0~ 1 o0 1 7y ESB_D L<12> M40 12+ N D44 L AGA3 FSB D L<44> e
C o 11 rGore ESB_A L<31> ALL Jas1+ — R1002 o 14 reor> ESB_D L<13> 41 s o D45+ L AP40 FSB_D_L<45> G 7 e e
o 1 rgory FSB_A_L<32> ANR_ nz2- THERVAL L 13% o 1 oy FSB_D_L<14> Middoas o | Die'ANALFSB D L<d6> oo
o 14 1qEry FSB_A_L<33> AUS5 Ja33+ e o 10 rqa ESB_D_L<15> L43 s+ D47+ L AL41 FSB D L<47> o
o 11 7qory ESB_A_L<34> AP2 Ja3a* 4023 60 14 7 ESB_DSTB_L_N<0> osTENO* § ostene FSB DSTB_L_N<2> 714 60
o 1 ~gory ESB_A_L<35> ARL 35 PrRocHoT+ |, D38 CPU_PROCHOT_L o o 1 g FSB_DSTB_L_P<0> psTeRo* < | < DsTeR2* FSB DSTB L_P<2> e
o 11 7qay FSB_ADSTB L<1> ANS5 JapsTBL* THRVDA BB34CPU THERMD P formy w1 75 o1 qmy FSB DINV L<0> P40 Joinwor & § onvrfbAJALFSB DINV L<2>  Smysuee
B — THRVDG_BD34CPU THERVD N ey a1 75 )
o 14 - CPU_A20M L C7 Jazom G
o 1 @ CPU_FERR L D4 FERR* THERMIRI P*|5,B10 PM THRMIRIP L rymy 14 36 o0 o 10 7¢q@gry-ESB_D_L<16> P44 Jp16* = D4g* |, AV38 FSB D L<48> B 7 14 0
wummCPUIGNNE L F104iawer o 117Gy ESB_D L<17> v4Q o7+ g6 D19+, AT44 FSB D L<49> D e e
IcH o 10 rqE ESB_D_L<18> Va4 Jpig- < | < D50+ |y AV40 FSB_D_L<50> G e e
o 10 -CPU_STPCLK L F8 JsTPcLk H oLk 00 14 7¢r> FSB_D_L<19> AB44 (b0 215 D51+ |, AU41 FSB D L<51> G 7 o0
o 1 oy CPU_L NTR €9 LinTo o 1 rgory FSB_D_L<20> R41 Jooor D62t FSB D L<52> e
o 1+ [ CPU_NM G5 JLim BoLko| A35 FSB CLK CPU P i o 10 1qury ESB D L<21> W1 Joe1+ D53+, AR41 FSB D L<53> G e —
wummCPUSM L ESdsm+ BCLK1 FSB_CLK N 14 60 o 10y ESB_D_L<22>  NA3 Jppo+ D54* FSB_D L<54> e
6 1 7 FSB D L<23> 41 Joos D55 FSB D _L<55> 714 60
o 10 1@y ESB_D L<24> AA41 (p2a* 56+ [, AY36 FSB D L<56> oD e
XDP DBRESET L 37 Aoere o 14 7 FSB D_L<25> D25+ D57+, ATA0 FSB D _L<57> D SEE
2 13 0T} J9  NC_CPU RSVD JQwresrmee 60 147, FSB_D L<26> D26* D58* FSB D L<58> 714 69
10 CPU_TEST1 TEST1 Essg E4 NC CPU RSVD F4rer=rme 69 14 7¢BI> ESB D L<27> ACAL Hp27+ %9*3%7 14 69
foon . —at e e B i -
TP_CPU TEST3 43 |rests RevDL1] V2 NC CPU RSVD V2 'er-mme L e I E2 RS 029 o1 BBAOFSB D L<6l>  mryruies
. CPU_TEST4 AE41 |tEsTa rsvDL2l_Y2__NC _CPU RSVD Y2 'oresme 69 14 7 S <30> Y44 pso* D62* (5 B FSB D L<62> 7 14 6
TP CPU TESTS AY10 heere Revona AGE NG CPU RSVD AGS ' erme IR1005 o0 10 1@y ESB_D L<31> T44 Jos1* Do+ |y AU43 FSB D _L<63> G i e
TP_CPU_TEST6_ACA3 |tests revbLal_ALS NC_CPU _RSVD AL 5 feest-re 1K 60 14 7. FSB DSTB L_N<1> DSTBN1* DSTBN3* |, AY40 FSB_DSTB_L_N<3> 7 14 69
L2 60 14 7. ESB 1B L_P<1> DSTBP1* DSTBP3* ESB TB _L_P<3> 7 14 69
B CPU JTAG Supporgiogo 2%;5}4’ o 17> FSB_DINV_ L<1>  R43 doiwir Diwa L BC37 FSB DINV L<3> oy uie
o 13 10 _XDP_TMB LRAE e 22 CPU_GTLREF AM3 |orLrer covee|_AE43 CPU_COVP<0>
R1091 1w CPU TEST1 , M sc covee| _AD44 CPU_COVP<1>
549 VELLF IR1006 CPU_TEST2 ,, covez| AE1 CPU_ COWP<2>
00 13 10 _XDP_TDI LRAN 2, 0K coves|_AF2 CPU_COMP<3>
1w R1092 ‘zlﬂév CPU_TEST4
Ve LF a3 L4062 NO_STUFF DPRSTP* |, G7 CPU DPRSTP_L Yano RO R1023* R1021*
%0 13 10 _XDP_TDO LAAAZ— C1014: oPsLP+[, B8 CPU DPSLP_L am o4 o0 54.9 54.9
PLACEMENT_NOTE=Pl ace R1092 near | TP connector (if present) %’ NO STUFF O 1nh— pPWR [, CA1 FSB DPVR L am e IEL IEL
VE-LF R1010 1% 2 o BSEL<0> BSELO Pwreoop_E7  CPU _PWRGD a5 1 o 202, 202,
L 0, 402 5 0 CPU_BSEL<1> BSEL1 SLP* FSB_CPUSLP L 14 69
NO STUFE ! NO STUFE o o (0T} CPU BSEL<2> B38 |BseL2 psi*(,BD10 CPU PSI L o = 1R1022 1R1020
R1011! 'R1012 o 27.4 27.4
XDP TCK 15 K PLACEMENT_NOTE=PI ace C1014 wi thin 12. 7nm of CPU. 16w 16w
00120 YRL i@sw PLACEMENT_NOTE=P| ace R1005 within 12.7nm of CPU. , 462 5402
R1094 402, 2402 PLACEMENT_NOTE=PI ace R1006 wi thin 12.7nm of CPU.
w0 XOP_TRST L 1,082 2 . PLACEMENT_NOTE (al | 4 resistors): |
%/Fll/f\év L Place within 12. 7nm of CPU =
402 -
A SYRC VASTERERSS MLB_SYNC DATE=T127 03/ 200
d} Appl e | nc. 5 8407
S A 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
T FOSESER AGREES 16 THE FaLLom NG~
| TO MAI NTAIN TH S DOCUMENT | N CONFI DENCE 10 OF 109
Il NOT TO REPRODUCE OR COPY I T
'V A mars ressrap e R PRTETT10 OF 76
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12 u s =PPVCORE SO_CRU PP1VOS_SO_CPUj 10 11 1213 g (8'6 AJ3 B42 Wd— AP34 21 T AEL7
R T ot zmo [ ong g H apaz R A UL00G o 2 U000 e =2 Ulng'AO Qs
Bt | | e ) s sty UEDOO etz act| o [ foed) s | [ane ]| o 'So | [ams
BGA
H32 %T AD28 24 S Kla AL37 g AB10 AH8 L — AL3 Fa4 LL — AVB3 N25 0 ANLO
G33 U 00 AD30 tpo L V20 Cc33 LL AD14 AE6 n . AVB M2 0. AVBS 121 n . AL17
F32 BGA AB28 Y D, 150 B32 LL — AC11 AF8 8 AU3 K42 = 8 AV34 123 8 AL19
N33 (3 ok ®) AB30 B 550 H36 . AC13 AP6 Z BD4 < AU35 125 Z AW 7
VB2 LS Y28 Eou 28 V16 F36 < 8 AB12 AP8 > BC3 T42 & BD36 J21 > AWM 9
L33 - Y30 Doa S vis &35 AB14, ANB o BB2 P42 S o BB36 J23 o AUL7
D K32 a, AK26 oo tro 116 E34 & 1 AALT AMB Z O BA3 AD42 LIJO BC33 125 ZO AU19 D
133 AH26 oo Zo Tio E33 a o AA13 AY6 LW oo Gl AB42 a o BA33 W1 L co BC17
VB3 28 AF26 oa Woo =T E35 & o Y14 AV o 2 El Y42 2 31 W23 D.; BC19
V32 S AK28 oo 0. bls D32 a © AK10 AU7 AW AKA2 = 29 V25 BA17
us3 tro AK30 g ; Ao0 K36 ; AF10, AV6 o BAL AHA2 S 27 w21 o BA19
132 Zo AH28 Voo o AB20 N35 AK12 AU9 — A39 AF42 G31 w23 — C15
R33 oo AH30 oy — oh 135 S AK14 AT6 | yss [ A4l APA2 o E31 25 ! c11
P32 AF28 Too , o J35 AJ11 AT8 N A31 AVA2 @7 R21 N H10
AD32 ; AE30 Tog I ADLS VB5 o~ AJ13 BD6 . A27 AY42 o @9 R23 . Gl5
AC33 o AP26 =% . ABLE V36 AH14, BCO — A29 AVA2 . E27 R25 — E15
AB32 — vec [_AVR6 ooa — e P36 o AGL1 BB6 ! A21 AT42 E29 AC21 ] MLO
AA33 . AP28 ADo2 \ 20 U35 AGL3 BA9 8 A23 AVA4 8 N31 AC23 8 N15
Y32 I AP30 ADoa 8 Yis R35 / AF12 3 A25 AY44 131 AC25 115
AK32 AMPS B> o0 AB36 8 AF14, B4 Al7 BB42 J31 AA21 Ji5
AJ33 — AMBO Ao A6 AC35 AE11 fex) A19 BA43 N27 AA23 ML2 —
AH32 \ AY26 s AKls AA35 AE13 E3 Al5 c39 N29 AA25 T10
AG33 8 AV26 Nog Ao AK36 AP10, D2 Al1l H38 127 AJ21 W5
AF32 AT26 Koo AES0 AF36 AR11 N3 A9 37 ; 129 A)23 u1s
AE33 AY28 ey e AJ35 AR13 L3 : A5 E39 J27 AJ25 ' R15
AR33 AY30 T ! ALTe AG35 - AP12 J3 A7 N39 129 AG21 T12
AP32 AV28 A2 vec voo-AH18 AE35 AN11 V8 VB8 ViB1 AG23 AD10
AN33 AV30 o> AFls AP36_| VCeP voor| AN13 w3 = L39 W7 AR5 Y10
AMB2 AT28 =7 AB20 AN35 AL11 R3 139 V29 AE21 AC15
AL33 \ AT30 ABo2 AP0 AL35 AL13 AC3 VB9 u31 AE23 AALS
AY32 é BD26 = APe C13 AUL1 AA3 U39 R31 AE25 AD12
AV32 BB26 B14 AUL3 138 w27 AR21 Y12
AU33 | Ve© BD28 2 APL8 B12 N7 = R39 029 AR23 AHLO
C AT32 (CPU | O POAER 1. R5VA 2T AMLS H12 N9 AD38 R27 AR25 AJ15 C
AT34 N37 =PP1V05_S0_CPU ; 10 11 12 15 Ao AY20 H14 17 AC39 R29 AN21 AGL5
BD32 L37 Gl1 L9 AA39 AC31 AN23 | VSS vss_AE15
BR32 K38 av22 20 Gl3 W vas | ° AA3] ANDS, AHI2
B26 137 T2 A6 E12 7 AJ39 AC27 AL21 AMLO
B30 V37 Ty ia F14 u7 AH38 AC29 AL23 AR15
B28 V38 Sooo Vi6 E11 9 AG39 AA27 AL25 AN15
H26 37 oD AVls E13 R7 AE39 AA29 AN AL15
F26 voce |_R37 Fror ATle D14 RO AR37 AJ31 AWR3 AML2
D26 P38 BEog AT1s D12 ACT AR39 AG31 AW25 AT10
H28 AC37 550 220 K10 ACO AN39 AE31 A1 AW 5
H30 AB38 BT8 BE20 N11 AA7 AMBS AJ27 AU23 AU15
E28 AA37 516 BOI6 N13 AA9 AL39 AJ29 AU25 AY12
F30 AK38 oo BD18 ML4 A7 AVB7 A7 BC21 AW 1 _—
D30 A)37 £50 BET6 111 AJ9 AVB9 AG29 BC23 AW 3
D28 AG37 550 SRis 113 AGT AU37 AE27 BC25 AV12
V26 AF38 | 5 e ADld K12 A AU39 AE29 BA21 AT12
K26 z K14 AE7 AT38 AR31 BA23 BC15
MR8 gy Y | INTERNAL B Le P&J,\E&lﬁu D/OAL S Y, Eig ﬁi‘("ﬂ J11 AE9 BD38 AR27 BA25 BA1S
MVBO veea(|_pa E A4 J13 AR7 BD40 AR29 C19 BC11
K28 ois ATia V10 AR9 BCA1 AN31 Cc17
K30 BD8 _ CPU VID<0> oo = e o6 B P10 AN7 BA39 AL31 Gl7 BB12
2 oooie B s i e = e o =
P26 vio [ BB8 _cPu viD<3> o 55 0 V12 ALY H34 AL27 E19 B6
V28 VI D<4> 55 0 1 vid A33 VB6 AL29 N17 He6
B V30 BBA CPUVIDSS> s U1l Al3 VB4 AVB1 N19 @ B
T28 AY4 ___CPU VI D<6> oo = e u13 K34 AU31 L17 F6
T30 T14 136 ANR7 119 E9
P28 vecsensg_BD12 R11 V34 AW29 217 D6
P30 T34 AUR7 J19 VB
AD26 vsssensg_BC13 P34 AU29 W7 MB
AB26 55 0 AD36 BC31 WO K6
Y26 oD Y36 BA31 u17 K8
CPU_VCCSENSE N o o s o0 AD34 BC27 u19 Us
e e - AB34 BC29 R17 V6
IR1101 | LAYOUT NOTE: | Y34 BA27 R19 V)
L ______. 100 | PLACE R1100 AND R1101 AK34 BA29 AC17 16
| LAYQUT NOTE: | oew L WTH N 1 INCH OF CPU W STUB AH36 25 AC19 T8
CPU_VCCSENSE_P/ CPU_VCCSENSE_N SE Mot - - T T T T - == AH34 23 AA17 P6 -
Z0O=27.4 OHM DI FFERENTI AL TRACEl ROUTI AF34 21 AA19 P8
““““““““ AR35 @1 AJ17 AD6
= AMB6 @3 AJ19 ADS
T v | 1 @5 AGL7 AB6
: AGL9 ABS
! PROVI DE A TEST POINT (W TH NO STUB) L
| TO CONNECT A DI FFERENTI AL PROBE
| BETWEEN VCCSENSE AND VSSSENSE = =
Lol ____ J
A Ig% STERERET VB SYRC DATE=0Zr2er2ord A
ower & (3 ound
d} Appl e I nc. 5 8407
8 A. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
e POBLOSOR AGREES TO THE FaLLoW G~ N
| TO MAI NTAIN TH' S DOCUMENT | N CONFI DENCE 11 OF 109
1l NOT TO REPRODUCE OR COPY I T
VAL mans resges o INWAERERIITT Y1 OF 76
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8 7 6 5 4 3 2 1
CPU VCore HF and Bul k Decoupli ng

2X 470UF. 10X 22UF 0805 , 55X 4. 7UF 0402

PLACEMENT_NOTE ( C1200- C1209) :

11 s =PPVOORE SO CPU

PI ace inside socket cavity on secondary si de
CRI Tl CAL CRITICAL CRI TI CAL CRITICAL CRI TI CAL
+ C1200 1 C1201 + C1202 + C1203 + C1204
22LF 22UF 22LF 22UF 22UF
205 2056 2056
‘,’ T % T T % ‘I' %
2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R
805 805 805
CRI TI CAL CRI TI CAL CRI Tl CAL CRI TI CAL CRI Tl CAL
+ C1205 + C1206 + C1207 + C1208 + C1209
22UF 22UF 22UF 22UF 22UF
20, S0% 20, 265 265
‘,’ T Y T T 3% T Y
2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM XS5R
805 805 805
Pl ace inside socket cavity on secondary side. =
CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI TI CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL
1ci1210 lciz211 1ci212 1c1213 1ci214 lci215 lci216 lci1z217 lciz1s lci1219 lci1z220
—— 4. 7TUF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF 4 7UF 4. 7TUF
[ = 2 = 2 = 2o Jrm— Jrm—t Jrm— jr— ju— 260
2 a1 2 a1 2 a1 2 a1 2 a1 2 k1 2 a1 2 a1 2 a1 XSR 1 2 %kt
oz oz oz oz oz oz oz oz oz oz —
Pl ace inside socket cavity on secondary side.
18;_2“2(iAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI Tl CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI TI CAL CRI TI CAL
TS l1c1222 1c1223 1c1224 lc1225 1c1226 1c1227 lci228 l1c1229 1c1230 1c1231
— 20% —— 4. 7UF —— 4. 7TUF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF 4. TUF
2 av T 20% -1 20% T 20% T 20% T 20% T 20% -T— 33% -T— 33% -T— 33% 33%
dos t 2 Ser1 2 Ser1 2 Ser1 2 Ser 2 %k 2 Ser1 2 Ser1 2 Ser1 2 k1 SeR 1
P P P P P P P P P P
Pl ace inside socket cavity on secondary side. J
CRI Tl CAL CRI Tl CAL CRI TI CAL CRI Tl CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI Tl CAL f‘é]:”ziAZL
1c1232 1c1233 1c1234 1c1235 1c1236 1c1237 1c1238 1c1239 1c1240 l1ci241 I
C —— 4. 7TUF —— 4. 7UF —— 4. 7UF 4. TUF —— 4. 7TUF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF 20%
20% -T— zu% -T— zu% 20% T 20% T 20% T 20% -1 20% -1 20% T 20% ;\S/R N
2 Ser1 25 XSR 1 25 XSR 1 ‘;ZR 1 2 Ser1 2 %k 2 Ser1 2 Ser1 2 Ser1 2 %k P
P P P P P P P
Pl ace inside socket cavity on secondary side.
CRI Tl CAL CRI Tl CAL CRI TI CAL CRI Tl CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI Tl CAL CRI TI CAL CRI TI CAL
1c1243 lci1244 1ci1245 1ci1246 11247 lci248 1c1249 1c1250 lci251 1c1252 C1253
—— 4. 7TUF —— 4. 7UF —— 4. 7UF 4. 7TUF —— 4. 7TUF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF 4. TUF
T 200 = 2 = 2 2604 prm— Jrm—t Jrm— —— %o ju— Jr— 2006
2 a1 2 a1 2 a1 2 a1 2 a1 2 %kt 2 a1 2 a1 2 a1 2 %kt 2 a1
oz oz oz oz oz oz oz oz oz 05 b3
Pl ace inside socket cavity on secondary side.
CRI Tl CAL CRI Tl CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI Tl CAL CRI TI CAL CRI TI CAL CRI TI CAL
1c1254 1c1255 1c1256 1c1257 1c1258 1c1259 1c1260 lci261 1c1262 1c1263 1c1264 |
—— 4. 7TUF —— 4. 7UF —— 4. 7UF 4. 7TUF —— 4. 7TUF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF 4. TUF
- 2o — %o — %o 2604 T 260 — 20% —— 260 — 200 — %o —— %60 2006
2 Ser1 2 Ser1 2 Ser1 Sor 1 2 Ser1 2 %k 2 Ser1 2 Ser 2 Ser1 2 %k Sor 1
P P P P P P P P P P 05
_.L_
B PLACEMENT_NOTE (C1240- C1243):
CRI TI CAL
| |
Jr&3 A 182

F20. 00458 F- 0. 00450HM
305 SREAGH)

T]

2
E» D2- SM E» D2- SM

T%%E;F';

|||——<

VCCA (CPU Avdd) DECOUPLI NG

1x 10uF, 1x 0. O01luF

11 s SPPLVS_ SO _CPU
BYPASS=U1000. B26: : 4MM

C1280 * 1 Cl281

10uF 0. 01UF
20% 10%
6.3V , , 16V
R CERM
603 402

A VCCP (CPU I / O) DECOUPLI NG SYNL VASITER=Kos VLB SYNC DAIE=1/Z/ UY/ ZUU
1x 330uF, 6x 0.1uF 0402 &H‘HTP mcoup I n 0

13 11 10 8 =PP1VO5 SO _CPU

! ! ! i 1 8407
FPROBYg c1201 |1 c1202 |1 c1203  |rc1204 |t 1295 | c1296 (j Appl e Inc. o~
——330Ui 0. 1UF 0. 1UF 0. 1UF 0. 1UF 0. 1UF 0. 1UF [c] A 0.0
oot 200 200 200 200 200 200 .
225 (2 oY, v, 2 v, 2 v v, 2 v, NOTI CE OF PROPRI ETARY PROPERTY:
CASE- B2- 402 auz 402 402 auz 402 THE | NEFORMATI ON_CONTAI NED HEREI NIS THE
'Rl ETARY PROPERTY OF APPL| CO\/PUT I NC.
. THE POSESSOR AGREES TO THE FOLLOW NG
J_ | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 12 OF 109

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 12 OF 76
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69 14 10 (TR

s =PP3V3_S0_XDP

M ni - XDP Connect or

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

MCP89- SPECI FI C PI NOUT

1211108 _=PP1VO5_S0_CPU

XDP XDP_CON
R1315' CRI Tl CAL
54.9 3
L W DF40C- 60DS- 0. 4V
2 > F- ST- SM HF
1 00 2
o 10 XDP_BPM L<5> COBSEN_AQ -~ 316 ob-2 - OBSEN_ Q0 JTAG MCP_TDO am e
o 108 XDP_BPM L<4> CBSEN_A1 S i 00 g - OBSEN_C1 JTAG MCP_TRST_ L oD
O O
o5 10 XDP_BPM L<3> COBSDATA_AQ o=—210 010 o CBSDATA_ D TP_XDP_OBSDATA_CO
6 10 XDP_BPM L<2> CORSDATA_A1 - 11 12 am CQBSDATA_C1 TP_XDP_OBSDATA C1
o - e 13| 8 8 14 -
o0 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 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 oo
TP_XDP_OBSEN B1 COBSEN_E1 23 5 o}-24 CRSEN D1 JTAG MCP_TMS o
25 26
TP_XDP_OBSDATA_BO esuram | | 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
O O
XDP TP_XDP_OBSDATA B2 COBSDATA_E2 >33 0 03 g COBSDATA D2 TP_XDP_OBSDATA D2
R1399 TP_XDP_OBSDATA B3 CBSDATA_E: >0 0136 o OBSDATA DG TP_XDP_OBSDATA D3
1K 37 00 38
CPU_PWRGD 1W\/2 XDP_PVWRGD PVRGDY HOOKO - 39 00 40 - L TP K/ HOOKA ESB CLK | TP_P Van B XDP
5% HOOK1 o——10 0122 gu L TP K#/ HOOKS ESB CLK I TP_N am i s
Mjgsl\év VCC_0BS_AB 43 5 o244 il VCC_0BS_CD Rll3KO3
1 > PM LATRI GGER L HOOK2 - 45 § o468 - RESET#/ HOOKG so XDP_CPURST_L LAAA2  FSB CPURST_L ) w0 14 60
1 o JTAG MCP_TCK HOOK. o002 » DBRY/ HOOK XDP_DBRESET_L oo 0 2 5%,y PLACE_NEAR=UL000.G5:5 MM
49 5 o030 NOTE: XDP_DBRESET_L nust be pul | ed-up to 3.3V. Mzb 4
72 38 10¢gy—SVBUS_MCP_0_DATA spA =40 012 o= hiv'e) XDP_TDO am o e
72 38 10CETY SMBUS MCP_0_CLK sa - 53 5 of-34 - TRSTn XDP_TRST L oo 20 00
TeKL NCx2L o 0156 0l XDP_TDI oo 10 6
o9 10 0T} XDP_TCK TaKo - 57 5 o358 - VG XDP_TMS oD o
59 5 o} 80 XDP_PRESENT#
X XDP
C13001: 1 C139: 1
0. 1%%—— - g%i{}u
2

51880774

Direction of XDP nodul e

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

SYNC MASTER=K8/7 M_B SYNC DATE=12/ 09/ 2009
Tiee

eXt ended Debug Port (M ni XDP)

=g

051- 8407

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
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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
o010 1CEry- OB DSTB L _N<O> o g K354 cpy DSTBNO* CPU_D1* [(N36 FESB D L<1> T
o010 ¢y ESB_DINV_L<0> g L8374 cPu DBIO* cPU_D2* [SP36 ESB D L<2> Tee
69 10 7 FSB_DSTB_L_P<1> T31 N CPU_D3* |53 FSB_D_L<3> 10 s
D PSR DSTE L Nel> LTS pltygedlaiol cPuDpes D FSB D L<d>  om e
o0 10 1¢gy-FSB DI NV_L<1> o—t P28 | cpy DBl 1+ CPU_D5* k35 FSB_D_L<5> 7 10 e
- CPU_D6* [5P37 FSB_D_L<6> 10 s
69 10 7 FSB_DSTB L_P<2> K33 | cpy_psTBP2* cPy_D7* [P38 ESB D L<7> e
69 10 7, FSB_DSTB _L_N<2> K32 cpu_DsTBNR* CPU_D8* |86 ESB D L<8> e
w0 gy OB DINV_ L<2> o g  N5cpy pBi2r cPU_Do* 34 ESB D L<9> e
60 10 7, FSB_DSTB L_P<3> c36 " CPU_D10* (K37 FSB_D L<10> 710 60
w10 <oy FSB_DSTB L _N<3> Sex plyyedietd oPU D11+ ka6 FSB D L<11> e
00 10 7¢gry--SB_DI NV_L<3> A35] cpy DBI 3* CPU_D12* (K38 FSB D L<12> 7 10 e
- CPU_D13* yN37 FSB_D L<13> 7 10 e
69 10 7 FSB_A_L<3> w8 | cpy A3+ CPU_D14* yH37 FSB_D_L<14> 10 s
60 10 7 FSB A L<4> W47 cpy Ad* CPU_D15* (L38 FSB D L<15> 7 10 e
00 10 7By SB_A L<5> o—t 5| cpy As* CPU_D16* (28 FSB_D_L<16> ;106
60 10 7 FSB A L<6> T34 cpU A6+ CPU_D17* (550 FSB D L<17> 7 10 e
60 10 7 FSB A L<7> V87| cpy A7+ cPU_D18* (N2 FSB D L<18> 7 10 e
60 10 7 FSB A L<8> V88| cpy Ag* CPU_D19* P34 FSB D L<19> 7 10 e
60 10 7 FSB A L<9> 137 cpu Ao+ CPU_D20* (1129 FSB D L<20> 2 10 e
60 10 7, FSB_A L<10> Y387 cpu AL0* CPU_D21* ({132 FSB_D L<21> T 10 60
60 10 7 FSB A L<11> V85| cpy A11* CPU_D22* (032 FSB D L<22> 7 10 e
60 10 7 FSB_A L<12> Y36 | cpu AL2* CPU_D23* (5133 FSB D L<23> 7 10 e
69 10 7 FSB_A L<13> 33| cpy A13* CPU_D24* (P81 ESB_D_L<24> ;106
60 10 7 FSB_A L<14> V84| cpy A14* CPU_D25* (P30 FSB D L<25> 2 10 e
60 10 7 FSB_A L<15> Y37 cpu ALS* CPU_D26* (NS0 FSB D L<26> 7 10 e
6 10 7, FSB A L<16> Y35 | cpU Al6* CPU_D27* [yP33 FSB D L<27> 2 10 6o
60 10 7 FSB A L<17> AF38 | cpu AL7* cPU_D28* HN81 FSB D L<28> 7 10 e
60 10 7 FSB_A L<18> AB35 | cpu Al8* CPU_D29* (1128 FSB D L<29> 7 10 e
60 10 7 FSB_A L<19> Y347 cpu ALo* CPU_D30* ([yPSS FSB_D_L<30> 7 10 e
60 10 7 FSB_A _L<20> AE38 | cpu A20* CPU_D31* (P29 FSB D L<31> 2 10 e
60 10 7, FSB_A L<21> AC36°] cpy A21* CPU_DB2* ({83 FSB_D L<32> T 10 60
69 10 7 FSB_A L<22> AF36°] cpy A22* CPU_D33* (1,334 FSB_D_L<33> 106
69 10 7 FSB_A L<23> AC387 cpy A23* CPUDBa 30 gy FSB D L<34> w0
69 10 7, FSB_A L<24> AB36°| cpy A2a* CPy_DB5* (k31 FSB_D L<35> 710 60
69 10 7 ESB_A_L<25> AB38 | cpy A25+ CPU_D36* (L33 FSB_D_L<36> 10 s
60 10 7 FSB_A L<26> AB37 | cpu A26* e CPU_D37* (P82 FSB D L<37> 2 10 e
00 10 7gBry-EOB_A L<27> o—t AC34 | cpy p27+ 7)) cPU_Dag* (HN82 FSB_D_L<38> 106
60 10 7 FSB_A L<28> AE36 | cpu A28* o CPU_D39* (N3 FSB D L<39> 7 10 e
69 10 7 FSB_A _L<29> AF37 | cpu A20* CPU_D40* (yH35 FSB_D_L<40> 10 s
60 10 7 FSB_A_L<30> AC37 | cpy A30* CPU_D41* (K31 FSB D L<41> 7 10 e
60 10 7 FSB_A L<31> AC35 | cpu A31* CPU_D42* B84 FSB D L<42> 7 10 e
6 107 FSB_A L<32> AE37 | cpu A32* CPU_D43* (K30 FSB D L<43> 10 60
60 10 7 FSB_A L<33> AE357| cpy A33* CPU_D44* [L32 FSB_D_L<44> 7 10 e
60 10 7 FSB_A _L<34> AE33 | cpu A34* CPU_D45* (333 FSB D _L<45> 7 10 e
o0 10 1Cgry-FSB A _L<35> o= AE34| cpy A35* CPU_D46* (yH32 FSB_D_L<46> 7 10 6o
- CPU_DAT7* S35 FSB_D _L<47> 10 s
69 10 7, FSB_ADSTB_L<0> V86 { cPU_ADSTBO* cPU_Da8* (37 FSB D L<48> e
69 10 7, ESB TB_L<1> AB34 ] cpy_ADSTBL* CPU_Dag* 3037 FSE D L<49> e
CPU_D50* yH38 FSB_D_L<50> 10 s
o 10 7 ESB_REQ L<0> w36 cpy_REQD* cPu_ps1+ &8 FSB D L<51> e
69 10 7, FSB REQ L<1> 36 cPU_REQL* P DB2+ T FSB D L<52> e
69 10 7 FSB_REQ L<2> U374 cPu_REQR* CPU_D53* (1,336 FSB D L<53> 710 69
69 10 7 FSB_REQ L<3> 138 cpy_REQE* CPU_DBa [ 835 FSB D L<54> Tee
69 10 7, FSB_REQ L<4> 135 cpy_REQH* CPU_Ds5* [JE35 FSB D L<55> e
CPU_D56* (yB36 FSB_D_L<56> 10 s
9 10 7 ESB L AE31 ] cpy ADS* CPU_D57* [JE36 FSE D L<57> e
69 10 FSB BNR L AE32] cpu_BNR* cPU_Ds8* 35 FSE D L<58> T
69 10 FSB BREQO_L AESOH cPU_BRO* CPU_D59* 284 FSB D L<59> 710 69
69 10 FSB_DBSY_L AE29 | cpy_DBSY* CPU_DSO0* [JE38 FSE D L<60> e
23 20 14 5 _=PP1VO5_SO_MCP_FSB 69 10 FSB_DRDY_L Y29 { cPU_DRDY* cPU_ D61+ {038 ESB D L<61> o e
w0 - ESB HLTL - VB2 CPU_HI T* CPU_D62* [E34 FSB D L<62> e
o 10 7 (D> ESB H TM L - AB3L ] cpU HI TM CPU_DB3* [4E37 ESB D L<63> e
R1410* R1415 68 10 7 FSB LOCK L AC32 ] opy_Look Py — D
54.13“ g’% o0 10¢gyFSB_TRDY_L - AC29 1 cpy_TRDY* CPU_BPRI* :2; ESB BPRI L L
’%;1‘?;,\/ %;E‘é’ , CPU PECI MCP At8a | cpu pec CPU_DEFER* - SB_DEFER L oD 0
2 2 6 36 10 [ L ¢ 28 | cpy PROCHOT*
o 3 20 rmy— PM THRMIRI P L bl VB3] CPU THERMIRI P BOLK ouT_cPUNLAFS2 g FSB CLK CPU Ny 10 6
s 10 (TR CPU FERR L - AB32] opU FERR: BCLK_OUT_CPU_P|_AF33 ESB K p o
= BCLK_OUT_I TP_N_AF35 ESB K I TP_N 13 68
D et - 234 | cPu BsEL2 BOLK QUI_ITP PLAFS g FSB OLKITP P fomyse
% =MCP_BSEL<0> - yey gﬂ—gzit; BCLK_ouT_NB_N_AF28 = FSB CLK_MCP_ N
g - BCLK_OUT_NB_p| AF29  FSB CLK MCP P
L
6 10 Egg % t:Cl)z 2:2 CPU?RSO: H—‘ Loop- back cl ock for del ay matching.
R1430!| |'R1435 et FSB RS [<2= - g RSt BOLKINPLATS0 o
49.9 49.9 woq@m-FSB RS L<2> g  AS1Hcpy Rs2* BOLK_| N_N_AF31 -
whts s o
40251 [2402 CPU_AZOM V18O CPU_A20M L . =PP1V05_S0_MCP_FSB 4 120 25
« MCP_BCLK_VM._COVP_VDD A7 | Bk VML CoVP VDD CPU_I GNNE 2;22 gg :g\l_ll\_lELL 0 6 J\ll?(;_ EZ%FF
o MCP_BCLK VM._COVP AH38 VM. COVP CPU_I NI T* 10 &
b BOLKVM._CaVP_GND PU_I NTRL VB CPU_I NTR we 150
« MCP_CPU COVP_VCC AH36 CPU_NM | AC30 - CPU NM 10 60 Lisw
- MOP_CPU GOV GND TR P UM AZs e PUSM L eB R
)| > cPU | Y32 - CPU PWRGD QD o e SYN(%. IIVLAESTERbK87 M._B SYNC DATE=02/26/ 2010
o o CPU_RESET* (yAE28 FSB_CPURST_L 10 13 60
R1A33 1436 CPU_DPRSLPVR. CL PM_DPRSLPVR o MCP CPU | nterface
PYELY 1w cPU_SLP[Y33 ESB_CPUSLP_L o o
. - LF CPU_DPSLP* %@ 10 69 -
abs, [ ), Py CPsLP: A58 CPUDPSLP_ d} Appl e I nc. 051- 8407
CPU_STPCLK: ;Y29 CPU_STPCLK L oo S A.0.0
1 CPU_DPRSTP* yV29 CPU DPRSTP L 10 58 60 NOTI CE OF PROPRI ETARY PROPERTY:
< = BEH I SRR NS TE | o
THE POSESSCR AGREES TO THE FOLLOWNG
| TO MAINTAIN THI
Il NOT TO REPROJJOES S?JJC’\D/%’;‘T\ !I'N NI DENCE 14 G: 109
11l NOT TO REVI P
WAL s resemes L ST 14 OF 76

8

WWW . AliSaler.

om




oM T MT
U1400
MCP89M AO1 U1400
iy MCP89M AO1
NVEM A 63> AP5 (2 &1 AN7 NVEM A (3 %3: 11)
o 2omy-NEM A DQ<63> g " |vpoo_63 _ <7> o 1o
B VEN A DO62> e T | v o e B e V= VN e T D wncay MEM B DO<63> o g A1 |ypon 63 MSL 7P| A2 o g NEM B DOS P<7> oy
w gy MEM A DO<61> o g AR |npop 61 VDGs0_6_p| ANI0 g e VEN A-DOB Pobs = » oD MEM B _DO62> gy 2% 1Mql_62 ML 7 N AL g MEM B DOS_NS7> a0
0 ngayNEM A DOS60> g A8 [ noop_60 VDQSO_6_N| AMLO VEM A N<6> o oo VMEM B DO<61> o g AV4 Ivpgr 61 MOGE1_6_Pl A g MEM B DOS P<6> oo
D 0 2oy MEM A DO<59> ol A4 | oo 59 mso*;p_Am—"‘—LEs —w NVEMA DOS P<5> <., o gy MEM B _DO<60> g g ~* Inoq1_60 MOOSI 6 N A o g MEM B DOS N<6> o o 1o
o gy VMEM A DO<58> g A |non_ss VDGS0_5_N| AML3 VEM A N<5> . w0 ngyVEM B DO<59> oy APS Inpor s9 Ms1 5 Pl AL o, MEM B DOS P<5> oo
70 28@y VEM A DOSE7> o g AV | yoop 57 NDaso_4_p| ALL6 = VA pens 2 7 28 VEM B 58> AP2 | vpQ1_s8 voost 5 AL @ NEM B DQS N<5> eyt
70 sy MEM A DOS56> g AW | voop 56 OGSO (N—"‘—L@AM NEM A DOS_Ned> o -0 ougy VEM B DOS7> o g AB fvoq 57 vDos1_a_p[ AU 8 VEM B_DQS P<4> o oo
7 gy VEM A DO<55> o g AIL | \on 55 VDGs0_3_p| A28 MEM A_DOS_P<3> o 02 gy VEM B DO<56> oy AT4 |vpo1 56 MDGS1_4_N_AVL3 MVEM B N<4> 70
10 2 cmy NEM A DOS54> o g ALlL [ypop 54 VDQSO_3_N| AI28 MVEM A_DOS_N<3> : w2y VEM B_DOS55> o g ATS Ivpi_ss M1 3 Pl AT28 o g MEM B DOS P<3> Suor
0 ngay NEM A DO53> o g AHI3 [ \oop 53 VDOSO_2_P| AVES MVEM A_DOS_P<2> nr wncEy VEM B DO<54> o g AT IvpQl 54 MDGs1_3_N|_AU28 MVEM B N<3> 70
o ngay NEM A DO52> o g A4 [hoop 52 VDGS0_2_N| AN29 MEM A_DOS_N<2> . w0 ncgy VEM B DO<53> o g AR Ivpg 53 Mas1_2 Pl ABL o g MEM B DOS P<2> oo
70 za@_ﬁ/ﬂﬂ_A_ML“& MDQD_51 MDQSO_1_P| AP34 M A P<1> 2: . 0 25@&5&“& MDQL_52 vogs1_2_ N AV31 -— MEM B_DOS N<2> o> 20
0 2oy VEM A DO<50> oo AKIO | g 50 NDQSO_1_N| AP35 ""’_“L‘*gﬁ‘_@_ o VEM A_DCS N<1> o w0 1o ooy VEM B _DOS1> gy A fvoqL 51 oos1_1_P[ A6 o o VEM B DOS P<1> Sy
70 2myMEM A DQ<49> o g ANI1 | \pop 49 NDas0_o_p| AHBL MVEM A_DOS_P<0> » 020y VEM B_DO<50> o g AB Ivpar s0 Moos1_1 N AT36 @ NEM B DQS Nel> i
0 20y NVEM A DO<48> g 13 | \ogo a8 MDQs0_0_ N ASL @ NEM A DOS N<0> oy - o gy MEM B DO<49> o g AP0 InoqL a0 Mos1_0_PLALSE o g NMEM B DQS P<0> gy 70
0 25y VEM A_DO<47> ARL3 | voop_a7 - o 70 w0 ngyVEM B DQ<48> oy ATS |\pgr a8 MQS1_0 N AL oy MEM B DOS N<O> s zoo
0 oG- NEMA DO<0> o g 204N 46 NRASO* |ANLO MEM A RAS L . 25@%"‘% oAl
o 2B DO< -—
. MVEM A 45> AJ16 " oNS g MEMA RAS L  mmyamo 0 2@y VEM B DQ<46> g g A0 Ivpgr a6 .
o oo VEM A DO<44> oo A6 Nt MoasorpALS o MEM A CAS L oo 7 70 20y MEM B _DO<A5> o o ARIS | \pgr a5 “’RASl*ﬁESD—-O%L@N o -
70 20cEyVEM A_DO<43> AI14 | vpoo_43 weo [AL20 g MEM A VE L oD = 70 20y VMEM B DQ<44> o—t 24 | NDGL_44 WASl*W@N 70
o gy NMEM A DQ<42> o g ALI3 | D _a2 o w0 2ncEy VEM B DO<43> o g ARIL Ivpgr 43 MEL -~ g NVEMB VE L e
70 s garyNEM A DO<41> AMLA | \poo_a1 vBao 2| AL25 VEM A BA<2> 70 20 gy VEM B_DQ<42> o= P11 | voQ1_a2 —
= = e OOy 20 70 70 2 MEM B 41> AT11 AR25
70 20y MEM A_DQ<40> g AN | \pop 40 6 VBAO 1| ANZO M A BA<1> . s@DNVEM B DQ<dl> g g AT Ivoq1 41 NBAL_2 MEM B BA<2> 1o
o sogary MEM A DO<39> L SARIT | \ocp 39 MA0_ 0| AMLO VEM A_BA<0> n G MNEM B DOM0> e e AU lwga G e a[ AT M B BA<1> e
o o gmry VEM A DO<38> o g ALL7 | oo 38 = o I — 0 ncgy MEM B DOS39> o g AVI4 Inpy 39 = veal o[ ARO o  MEM B BA<0> QU
70 20y VEM A_DQ<37> ANL7 | \pop_37 70 20 gy VEM B_DQ<38> o=t 1% | Vo138 ~
70 2ngEryVMEM A_DO<36> AJ19 | vpoo_36 o Mro_15| AK26 MEM A A<15> oo = 70 70 gy MEM B_DO<37> R | NDQL_37 _ P26 VEM B A<l
70 2 gary-NEM A _DOQ<35> ARLT | voo_35 E MAo_1a[ AR5 MVEM A_A<14> oD 7 o 70 snqayMEM B DO<36> o g AP17 | oot 36 E N s VN DA 1i> 2710
70 2 VEM A 34> AI17 | vpoo_34 < mo_13[ 20 g MEM A A<I3>  epmze o w0 20@yVEM B_DO<35> o g AP14 Inpy 35 A vy M <14> 2 70
== NEM A Doaae %% e =i eo D A% ST WEVAACIZe . I NEM B DO<34> e A3 |wogas L M3l MEM B A<13> i
C o e NEM A DO<32> AT oo w0 11| 4250 NEM A A<11> ol on e NEM B DO<33>  @ue A36 |yog 3s D M2 MEM B A<12> o
70 28 B NMVEM A DQ<31> = AN26 | ppp_ 31 > W,wm—‘M@zs 70 i EEM MDQL_32 MAL_11 AP20 MEM B A<11> 27 70
o wcoy MEM A_DO<30> A9 | vooo 20 o o[ A6 07 NEM A AO> oo o nas VEM B DOS31> @ e A6 lingy 31 fo Mo —e—NEM B /10> oy -
o sncory MEM A_DO<20> AK29 | \pop_20 vo sl A3 o  NEMA A<B> o 70 oy MEM B DO<30> o g AT26 | pg1 30 S avez MEM B Ases o
70 2By NVEM A DQ<28> AL29 NDQ3728 W77£‘M@ 26 70 70 25@@_&_&“& MDQL_29 MAL_8 AV23 VEM B A<7 2r 70
1 sngery MEM A DO<27> AVES | vooo 27 g MAo_6| ANR2 M A_A<6> 20 10 70y MEM B DO<28> o g AT29 |\oon 28 T Ve b A D"
0 2oy VEM A DO<26> o o A6 | g 26 Mao_s| AMES MEM A A<5> 270 w0 20@myVEM B DQ<27> o g AV2S |np 27 g M6 VEM B ﬁ< 2 2170
o gy MEM A DO<25> A28 | vpop_25 Mao_a| AN22 VEM A_A<4> e 7o 0 ngry VEM B DO<26> o g AV26 Ivpg1_26 A = VEM <5> @7
o ooy NEM A DO<24> g K28 | \oon o4 wo_s[A22 [ NEM A ASB> e »ngay MEM B DO<25> o g A28 |ypgy o5 N T VEM B Acas -
70 2ngmry MEM A DO<23> oo AV8 | ypop 23 mo_2| AK22 g 0 MEM A A<2>  epmze o o 20@VEM B _DQ<24> o g AV29 |npr 24 ML s <3> 2770
o oy VEM A DO<22> g 729 | \ip 22 wo_1[AR23 O MEM A ASI> e 0 gy MEM B DO<23> (0 AT | \poy 23 w2 722 g MEMB A<2> gy
10 2ncory MEM A DO<21> A1 oo 21 mo o[ A2 o MEMA A<O> i gy VMEM B DO22> o g AR [ypoy 22 N S < <V S S G
7 zza@—w A 20> gy A2 | NDQO_20 =PP1V05_SO_MCP_MRCLK DLL , . i 25@%‘-‘% MDQL_21 @ "
o 2ocmy-NVEM A DQ19> o g A28 Inpoo 19 +VIO MRCLK DLL 1%—550WA 7 EEE—MM“W MQL_20
70 gy MEM A _DO<18> @ g A28 |\pop 18 +VI O_VROLK_DLL_2| A%2S g 25@% MDQL_19 -
o sogery MEM A DOS17> @ QAW | \pop 17 PP1VO5_SO_MCP_PLL_FSBMEM., © o@D NEMLBDI18> g7 M0QL18
o 0@y NEM A DQ16> o g AVBL Ivpoo_16 V10 PLL MEM 1LAF25] 20 A 70 m wncgy VEM B DOS17> o g AB2 Ivpg 17
0 gy VEM A DQ15> o g ARSY |\pop 15 +VI O PLL_MEM 2| AG26 w0 20@myVEM B DOS16> g g AT32 |vpi_16
70 25@M NDQJ714 - 7 EEEM MDQL_15
70 20 BT MEM A_DQ<13> AL33 NDQJ713 IO PLL FSB 1L AF26] 25 ma 70 zaM MDQL_14
0 angry-VEM A DQ<12> o g ALSS | MDQO_12 +VI O_PLL_FSB_2| AG28 o 20@yVEM B DOI3> o g ARS7 Inpgr 13
0 25y VEM A_DO<11> AP32 | \oop_ 11 - w0 ngyVEM B DO<12> o g APSE I\pg 12
70 2@y VEM A DO<10> o g #P33 [vop_10 +VI O_PLL_CPU_ 1| AR6L 25 mA on@DVEM B DO<1l> o g A Ivpal 11
70 2ngaryVEM A_DO<9> o025 | MDQ0_0 VI O PLL_GPU 2| AD26 2@y VEM B DO<10> o g ABS Ivpar_10
70 2sary MEM_A_DO<8> AL32 | voop_s Vi O PLL OPU 3| AE26 wacgy VEM B DO<O> g g ARSE |\pgr 9
0 gy NVEM A DOST7> gy AISS | MDQO_7 +V1 O_PLL_CPU_4| AF27 nagry VEM B DOB> g g A9 fvoor 8
B 0 ogay MEM A DOS6> @ 0 W31 | \pop 6 =T gy VEM B DOST> g AVBS Inpgy 7 N
0o NEMA DOS> o g 280 00w 5 MCLKO Ae3 NEM A_CLK_P<1 . 25@% we-o e
70 20y MEM_A_DQ<4> O] . KOA_1_P > 26 70 wnmy VEM B DOSE> oy, AISO | 5
o oy VEM A_DO<3> ETE e MoLKoA 1 N[ A23 o VEM A CLK N<1> pom o 1o MM B DO e A6 v s MOLKIA 1P MEM B QLK P<1> gp, 2 o
70 2@y MEM A DO<2> o g AL34 3oy 2 r22 70 28 GBIy ﬁm B_DQ<3> o—s 737 |00 3 Moikia 1 N|AY2O g MEM B CLK N<1> mpmer o
70 2By MVEM A DQ<1> AJ33 - MCLKOA_0_P| MVEM A _CLK P<0> 26 70 70 28 (B B_DQ<2> o= AP36 >
o oy MEM A_DO<0> A132 | voco o MoLKoA 0 N[220 NEM A CLK N<O> g o v e MEMB DO e A% o s NCLILA 0_PLALS MEM B CLK_P<0> gm0
NEM A DVE7> . - Ao 70 20 (B VEM B_DQ<0> AJ37 | \pa1 o MCLK1A O_N - NMVEM B_CLK N<O> oo 2
702 7 T <1> .
o N A DVEGS & AL oo 6 e T Y= VN NI S oo NEM B DT> o AT2 | yoou 7 vosiA S o VEMB S L<l> g
70 28 MVEM A_DMK5> ALL4 | vpoovo_5 - 0 2 M B_DVK6> AU | MDQvL_6 MCSLA_0* |sAP19 MEM B CS_L<0> gpm oo
0 20 oy NVEM A_DMVE4> o ~N16 | nDVD_a NvCoTOA 1| AFRO MEM A ODT<1> o 2 MEM B DMe5> AVIO | vpove_s
70 28 M A_D\V&3> AI29 | vpovo_3 MOA*U—‘——@AMQ M A ODT<0> : © w0 @m-NVEM B DVE4> o, ATL4 |hpow 4 MoOT1A 1| ATL6 o MEM B_QDT<1> o = o
0 MEM A DMk2> AP31 | voovp_2 - - MEMA QDT<C> o w0 oM VEM B DME3> o, AR Inpow 3 MODT1A Of AVL7 o VEM B_QODT<0> o 27
e S EM A DVELS e AW | oo o NCkEoA 1| ALZ6 MEM A CKE<1> . nn g MEMB DM2> o AVS2 Ivoow 2
7 20 (gyVEM A_DMVEO> 230 | \Davo_0 MOKEOA 0| ANZ5 VEM A CKE<O> 1260 e @mNVEMB DVEL> o ATS7 |hvpow 1 MCKELA 1| A5 MEM B CKE<1> 270 —
- I e = w2 @ VEM B DMKO> o, AVBS |\povi_o MOKELA_O| AT25 g MEM B_CKE<0> D = = 7o
» MCP_VEM_COVP_GND AG3 | NEM COMP_GND
» MCP_MEM COMP_VDD AR2 | vEM COVP VDD
A -
SYNC VASTER=RE7 MLB SYNC_DATE=02] 267 2010
e
MCP Menory | nterface
d} Appl e Inc. 5‘ 8407
> A.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
PROPRIETANG | PROPERIY G- APPLE. COMPOTER | NG,
THE POSESSOR AGREES TO THE FOLLOW NG
o roweranms e ivcoromes |15 OF 109
Current numbers from MCP89 AO1 Bring-Up Support document (MCOP89_TDP_EDP_Bri ngup_Targets_Appl e. pdf, dated August 5, 2009). K6/K69 EDP currents used. 111 NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
= = IV ALL RI GHTS RESERVED 15 O: 76

8 7 6 5 4 3 2 1

WWW . AlISaler.Com




oM T
U1400
MCP89M AO1
FBGA
(4 OF 11)
s m—PEG CLKREQ L - RFAFLKREQ'/ GPI 049 PEO_REFCLK P 1 - PEG CLK100M P o o
( PEO_REFCLK_N W PE( K100M N -
V6
D 0 r—AP_CLKREQ L - FZ’IIE%&KREQ‘/GDI 050 e ReFcLk Pl VB PCl E CLK100M AP P o
v > oD
N ENET CLKREQ L W | pec o KREQH/ GPI O 51 PE1_REFCLK_N| -> PCl E_ CLK100M AP_N oo
(Fo PE2_REFCLK_P| W PCl E_CLK100M ENET_P -
s m—EW CLKREQ L - RERJLKREQ/ GPI 052 PE2_REFOLK N S e PCIE CLK100M ENET N _mmy 5 7
6 PE3_REFCLK_P|_Y” PCl E_CLK100M FW P o
» W PR EN - ARGLREQ/GIOS3  poy rera B g POE CLKIOOM FWN s n
s > FW PMVE L - Ve PII:'E’&KREQ/GDI 054 PE4_REFCLK_P| Y TP_PCl E_CLK100M PE4P
( PE4_REFCLK N8 g TP PCIE CLKI00M PE4AN
W0 TP_PCl E CLK100M PE5P
PE5_REFCLK_P|
- — PEO ports are Gen2-capabl e. 4 RCs: 4x, x2, x1, x1
o0 7 PCl E KE L - u * J W1 TP_PC E K100M PESN
o LA E VA - FE PEs REFOLK NW1__ . TP PO E CLKI00M PESN PELl ports are Genl-only. 2 RCs: x1, x1
' =PEG D2R P<0> - ACL | pEg RXO_P PEO_TX0 P AS3 =PEG R2D C P<0> N —
B =PEG D2R_N<0> - ABL | pEO_RXO_N PEO_TX0_N_AR2 - =PEG R2D C N<0> oD ©
. =PEG D2R_P<1> - " | PEO_RX1_P PEO_Tx1_P| AB2 =PEG R2D C P<1> .
0 =PEG D2R N<1> - AB3 =PE D C N<1> .

[navg G - PEO_RXL_N PEOTXIN"E g  =PEG R2D C Nel> o If PEO[3:0] are not used,
s =PEG D2R P<2> - ACLO | pEo Rx2_P PEoiszipM_‘ﬂL@q +VI O_PE_AVDDO and +VI O PE_DVDDO can be GND
. =PEG D2R_N<2> ACL1 | pEg RX2_N PEO_Tx2_N_AC? =PE D N<2> .

» m>—=PEG D2R_P<3> > 57 | PEO_RX3_P PEO_TX3_P| A8 =PEG R2D C P<3> oo ©
' =PEG D2R N<3> - AB6 [ pEo RX3 N PEO TX3 N_AS =PEG R2D _C N<3> N
- _RX3_ 0 TN ——— =2 e 2 OD |
TP_PCl E PE4_D2RP - B9 | PEO_RX4_P ) PEO_Tx4_p| AB4 TP_PCI E PE4_R2D CP -
TP_PCl E_PE4_D2RN "% | peo Rxa N IEILJ PEo_Tx4 N_AB5 TP_PCl E_PE4_R2D _CN
e PCl E_FW D2R P - Y2 | pE0_RX5_P o PEO_TX5_P|_Y> PO E FWR2D C P 0
1o PCl E FW D2R N - Y3 Y4 PCl E FW D N -

C o>—Fd - PE0_RXG_N ﬁ PEOTXS N g —PCEFWRID CN oy If PEO[4:5] and PE1[0:1] are not used,
o PGl E AP D2R P o 811 | bt o bes 10 ALY PG E AP R2D C P +VI O PE_AVDD1 and +VI O PE DVDDL can be GND
o PClE AP_D2R N B0 | pE1_RXO_N @) PE1_TX0_N_Y8 PCI E_AP. D N -
no PCl E_ENET_D2R P Y10 | pE1_RX1_P o PE1_TX1_p| YO PCIE ENET_R2D C P o7
o PCl E ENET_D2R N Y11 | pE1_RX1_N PE1_TX1_N

» _PP3V3_SO_NMCP_PLL_HVDD ) -
50 mA Vi1 |3 v pLL_wvop 1 (PP PEXRST
Vi3 | 4+3.3V_PLL_HVDD_2
s _PP1VO5_SO_MCP_PLL_PEXSATA
325 mMA 100 mA AT | ivio PLL PE
80 MA A1 | ivi O PLL_XREF_XS 1
AFL2 | 1\l O PLL_XREF_XS 2
AF13 | 1V O PLL_XREF_XS_3
120 mA (A8 | 4vio PLL_SATA 1
AR | 4vi O PLL_SATA 2
25 mA AHL | ivio PLL_H PEX0_TERM P| Y2 n MCP_PEXO_TERVP
R1610*
2. 49K
1%
1/16W
MFZLF
4022
B PLACE_NEAR=U1400. U2: 12. 7 mm

SYNC MASTER=K8/7 M.B SYNC DATE=02/ 26/ 2010
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NOTE: 100K pull -downs required if
HPLUG DETO/ HPLUG DET1 are not used.

DDC Mode Pul | - downs

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

R1710 100K 1 2
A R1I711 100K 1 5> 5% I7I6W MF-LF 402

5% 17'16W MF-LF 402

GPlI O Pul | - Ups

=PP3V3_S0_MCP_GPI O ; 1519

R1780 10K 1 2 SATARDRVR A EN 1
[781 10K 1 2 °% IMIBW M-TF 402 AyD | P_PERI PHERAL DET ,; s

[782 10K 1 2 o% I716W M-LF 402 \j KEY M C LOAD DET =
5% I7T6W M-LTF 402

917

P
N 017

DP_I G _AUX_CHO
DP_I G _AUX_CHO

8 7

71

71

71

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| 125 o  MKEY MC LOAD DET s
29
e ot — T T
- - RGB_DAC_GREEN_B31 TP_MCP_RGB_GREEN
@ RGB_DAC_BLUE| 31 TP_MCP_RGB_BLUE
RGB_DAC_HSYNG D31 TP_MCP_RGB HSYNC
ReB DAC VsYNG E31 5 TP MCP RGB VSYNC
s @m-DP_1G MO _P<3> D26 | ppp_3_P/ TMDSO_TXC_P IFPA_TXC P22 o =MCP_| FPA_TXC P oo o
s @m-DP_1G MO N<3> E26 | ppo_3_ N TMDSO_TXC_N IFPATXCN 22 g  =MCP IFPATXC N s
s qon-DP_1 G MLO_P<2> &6 | ppo_2 P/ TMDSO_TX0_P 1FPA_TXD0_PL 22 =MCP_| FPA_TXD_P<0> oD
s ¢ DP_IG M O_N<2> F26 | ppo_2 N TMDSO_TXO_N | FPA_TxD0_N|_B22 - =MCP_| FPA_TXD_N<0> oo ©
s @m--DP_1G MO _P<1> F25 | ppo_1 P/ TMDSO_TX1 P | FPA_TxD1_P|_E22 - =MCP_| FPA TXD P<1> oo o
sqm-DP_1G MO N<1> o @S Ippo 1 N TMDSO_TXI_N IFPATXDL N D22 g =MCP | FPA TXD N<1> s
s qom-DP_1 G ML.O_P<0> E25 | ppo_o_P/ TMDSO_TX2_P 1FPA TxD2 P P22 g  =MCP | FPA TXD P<2> s
o @m-DP_1G MO N<O> D25 | pPo_o_N TMDSO_TX2_N 1FPA_TxD2_ N2 =MCP_| FPA_TXD_N<2> o -
IFPA_TXDS_ P 22 g ~ =MCP | FPA TXD P<3> s
s @m-DP 1G M1 P<3> 22| DP1_3_P/ TMDSOB_TXC_P IFPA_TXD3_NI22_ g =MCP_| FPA_TXD N<3> o
s LG M1 N<3> =28 P13 NTSOB XN B23 MCP_| FPB TXC P
. DP_IG M1 P<2> E28 |ppy o prwoso_mxap W 1FPBTXCR = °
; % P 1 G M1 Ne2> D28 | ppy 2 N TVDSO_TX3 N Z | FPB_TXC | % )
s qom-DP_1G M1 P<l> & "28 | DP1_1_P/ TVDSO_TX4_P & | FPB_TXD4_P| 123 =MCP_| FPB_TXD_P<0> .
sqm-DP LG M1 N1> oo A9 Ipp1 1 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 TVDSO_TX5_N <  !FPe_TXD5_N 123 =MCP_| FPB_TXD_N<1> 3
1 | FPB_TXD6_P| 23 = | FPB_TXD P<2> R
+ 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 IFPB TXD N<3> s
vo@ayDP 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
0 DP_I G Al 1_P K25 | pbc_cLK3/ DP_AUX_CHL_P
B DP_1 G AUX CHL N K26 | ppc_DATA3/ DP_AUX_CHL_N
GMUX_| NT
= PP3V3 SO MCP PLL_DP USB 3 LOD BKL_CTL/ GPI O 57| A25 |(- LG BK|)—T 4
210 mA 180 mMA o +3.3V_PLL_DPO_1 LCD BKL_ONV GPI 0_59| B25 LCD | G BKLT EN .
*3. 3V_PLL_DRO_2 LD PANEL PWRIGPIOS8| 25 g  LCDIGPWREN oy
30 M N21 | 43 3v PLL_USB_1
M2 | 13.3v_PLL_USB 2
2o _=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 $i +VI O_PLL_V | FPAB_VPROBE| 120 MCP_| FPAB_VPROBE oD
-
20 mA 125 +3 S:Ettmj | FPAB_RsSET|_K20 MCP_| FPAB_RSET oD =
25 _=PP3V3R1V8_SO0_MCP_| FP_VDD
180 mA A22 | +vDD | FPA
A23 | +vDD_| FPB
20 s _=PP1V0O5_S0_MCP_DPO_VDD
26 |
160 mA o PP ThDS0_vPRose|_He8 MCP_TMDSO_VPROBE o =
6 | +vi 0 DPO_3 TvDso_rseT| F3L MCP_TMDSO_RSET oD 2

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

K6/ K69 EDP currents used.

71

Ckay to float all
DDC_CLKO/ DDC_DATAO pul | -ups still

RGB DAC Di sabl e:

RGB_DAC si gnal s.

required (or use

Connect +3.3V_RGBDAC pin to G\D.
NOTE: No Conposite/ S-Video/ Conponent Video support on MCP89

Interface Mde

as GPICs).

MCP Si gnal TMVDS/ HDM LVDS

=MCP_| FPA_TXC_P/ N TMDS_| G TXC_P/ N LVDS_ | G A_CLK_P/ N
=MCP_I FPA_TXD_P/ N<O> | TMDS_| G_TXD_P/ N<O>| LVDS_| G_A_DATA_P/ N<O>
=MCP_| FPA_TXD_P/ N<1> | TMDS_I G_TXD_P/ N<1>| LVDS_| G_A_DATA_P/ N<1>
=MCP_| FPA_TXD_P/ N<2> | TMDS_I G_TXD_P/ N<2>| LVDS_| G_A_DATA_P/ N<2>
=MCP_| FPA_TXD_P/ N<3> | ( UNUSED) LVDS_| G_A_DATA_P/ N<3>
=MCP_| FPB_TXC_P/ N ( UNUSED) LVDS_ | G B_CLK_P/ N
=MCP_I FPB_TXD_P/ N<O> | TMDS_| G_TXD_P/ N<3>| LVDS_| G_B_DATA_P/ N<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=K8/7 M_B

SYNC DATE=02/ 26/ 2010
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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 usBo_p | B20 USB_EXTA P s 72
Al rPort (PCle M ni-Card)
71 a3 SATA _HDD D2R N AJ4 | SATA_AO_RX_N usL_p| 320 USB M NI _P 072
nammSATA HDD D2R P~~~ 5 A5 IsATA A0 RXP " usBL N| 20 g USBMNI N = ——on
- O T57
3 ussz_p | €19 USB_T57_P
o 9 use2_N| B9 o USB T57 N Do 72
" SATA_ QDD R2D C P AJ3 | SATA AL TX_ P m Y External C
naqom SATA DD RRDC N o A2 IsATA AL_TXN B S| uss P| 20 g USBEXTCP  on
O usman[F0 oo USBEXTICN ..
71 a3 SATA_ODD D2R N AH2 | SATA_AL_RX_N = g Wat er el on
s EM‘—M SATA_AL_RX_P © usB4_P %@ 072
c usBa_N| D20 B N 072
° Caner a/ External E
< m 0 usss_p | E19 USB_CAMERA P ot 72
TP_SATA C R2D CP - A6 | SATA BO_TX P |—= N s uses_N | D19 USB_CAMERA N o 72
TP_SATA C R2D CN - A7 IsataBo XN <L | D 8 = SD Car d/ Expr essCar d
) Y [usee_p| GO USB_SDCARD_P o
TP_SATA C D2RN - AH7 | SATA_BO_RX_N - usss_N | _F19 USB_SDCARD N 972
TP_SATA C D2RP - AH6 | SATA_BO_RX_P = External D
> 2 use7_p| 917 B_EXTD P
c X use7_N | HL7 USB EXTD N o
H%' © o CGeyser Trackpad/ Keyboard =PP3V3_S5_MCP_GPI O ;4
TP_SATA_D D AL4 | SATA BL_TX_P 52 ! uses_p | J19 B_TPAD P w72
. _ppavs o M PLO TP SATA D ROD ON pemy Pyaogt 23 " ¥ oo [0 gg USBTPADN o U
52 ® — External B 1 1
R1800! TP_SATA D D2RN - ALl | SATA B1_RX_N @ S o useop ciz USB EXTB_P i 72 8. 2?(5 8. 28|(53
TP_SATA D D2RP - AL2 | SATA B1 RX_P - © O usso N|BL7 o= USB EXTB N D o 2w 2w
100K e HSc e g IR oo oo
%ig‘;’v 3;6 b use10_P | EL7 USB IR P 02 z z
2 uss10_N| P17 USB IR N 072
MXM GOOD L - AHL | SATA_LED*/ GPI O_30 82 B Bl uet oot h R1850" R1852*
b B B =7 use11_n | GL7 USB BT N e 8. 2K 8. 2K
» NCP_SATA_TERMP AI1 | saTA TERWP 8@ UsB11 P FL7 qg USBBT P ~ —mwn s s
—_ 2 2
‘R1805 USB_OC0*/ GPI 025 | ALT o USB EXTA CC L .,
2, 49K UsB oC1*/GPIO 26 [ L17 o USB EXTB_OC L ..
iew % NG 1 USB_0C2*/ GPI O 27_MePI 00 [ K17 o USB_EXTC OC L
402 NC)é NG 2 USB_OC3*/GPI O 28 MaPI O 1| K19 o USB_EXTD OC L
NC)é NC_3 oc2# Also for EXTE
1 2| NC_4 USB_RBI AS_G\D| 119 = MCP_USB_RBI AS_GND OC3# Al so for EXCARD
Rav | _vReF|[ C13 o MOP RGMI VREF  mpo 18Rg7860
1%
7 n ENET_RXD<0> 214 | RaM | _RxD0 Rav | _Txoo | G138 o TP ENET_TXD<0> . [t
7 o ormy—ENET_RXD<1> >4 | RaM 1 _RxO1 Rovi i _Txo1 [ HI3 o TP ENET TXD<1> . 2402
73 31 ENET_RXD<2> - 210 [RaVI I _RXD2 RaM | _Txpz | F14 TP_ENET_TXD<2> o
7 2 [y ENET_RXD<3> 6 | Rav 1 _rxos Rav | _Txos [ D4 g TP _ENET TXD<3> . =
_ 73 31 ENET_CLK125M RXCLK E16 | ravi| RXCLK Z RGM | TxcLk | G4 TP_ENET_CLK125M TXCLK,
_ so my—ENET_CLKI2SM RXCLK g FE16 ) _ _
23 20 05 _=PP3V3_ENET_MCP_RMGT - ENET RX CTRL - Al4 | pavi | _RXCTL 5 RGM | _TXCTL i‘Ma
R1810° o ENET_ENERGY DET o M4 |raui inRiPio3s Ravi_woc| P12 TP ENET MDC .
bl . _PP3V3 ENET MCP_PLL MAC RaMIMIONCS qug ENET MIO —  cgyuc
402, 20 m L6 J43.5v pLL_nac puaL BUF_2smz |13 TP MCP CLK25M BUFO R ,
s MCP_M | _COVP_VDD D13 | ravi I _covP_voD
= MCP_M | _COVP_GN\D E13 | ravi | _cowp_aND RGM | _RESET* |y 14 TP_ENET _RESET L

R1811*
49. 9
lllénV/\.}

M- LF
402,

8

7

o——p—E EDEL RESEL L

I nternal MAC Di sabl e:

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

Connect RGM | _RXD<0: 3> t oget her

to 10K pul | - down.

Connect RGM | _RXCLK to 10K pul | - down.
Connect RGM | _RXCTL to 10K pul | - down.
Connect RGM | _INTR to 10K pull-down (if not used as GPIO.

+3.3V_PLL_MAC DUAL nust
RGM | _COMP_VDDY _GND nust

remai n connected to 3.3V RMGT rail .
remai n connected as shown.

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

All other

K6/ K69 EDP currents used.

pins can be left TP or NC

SYNC MASTER=K8/7 M_B SYNC DATE=02/ 26/ 2010
T
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=PP3V3_S0_MCP_GPI O 17 15 1o
oM T
U1400 2Il?(';]kgt"l
MCP89M A0 ygﬁy
2. _=PP3V3RIV5_SO_MCP_HDA (7 1402 R1950
70 M D6 | +vDD_HDA HDA_SDATA_out| EL - 2 10 HDA SDOUT R 1/\/\/\/%@45 7
70 mMA 5%
1/16W
R129251 MEF
D 72 4 T HDA_SDI NO - E2 T%D§DATA’I NO HDA_BI TeLK_E4 - 210 HDA BIT CLK R 1 /\/\/\/2 HDA BI T_CLK oo e 72
5%
1/16W
R1900* < Mas" R129252
49.9 = AUD | PHS SW TCH EN E3 | o ?DATAJ N1/ GPl O 2 % HDA_RESET* (5PL - 219 HDA RST R L 1 2 HDA RST L oD«
180 Qutput linmited to +VDD_HDA. (TPD N
402, Confirnmed OK for this signal. rR1953 M, T T - - - ST T T T T |
o o 22 02 ! BUF_SI O CLK Frequency
2 MCP_HDA_PULLDN_COVP HDA_PULLDN_COMP HDA_SYNJ - 210 HDA_SYNC R LAAAZ HDA_SYNC oo @ 72 | — — |
e | Frequency |HDA SYNC !
402 | —
o nqayLPG AD<O> RI910 22 a1 zp2 o o IPCADRO> ey Kllircam (1PY LRGSR RS e LPC SERI RQ an s | 24 MHz 1 !
v gy LPC AD<1> RIOIT 22 1 2 % § LPC AD R<1> L | Lpc amt (1 PY) [ | |
- v seay LPC AD<2> RIQIZ 25 1 \VVp 5% UTWW-IF 107 | pC AD Rez> o g T2 lipcam (1py R1960 | 14.31818 Mz 0 .
72 37 3B LPC AD<3> RI913 22 1/\/\/\/2_517:_me2%“_|‘3 LPC_AD3 (I PU) o LPC_FRAME* CL7 - LPC FRAME R L 1/\/\/\/%@ 35 37 72 | I
50 T T T T T T T T T T T T T T T T T
TP_M.B RAM SI| ZE K2 || p */ GPI O 43 % M:;g‘é, ——————————————————————— |
G pRY ) i
{ (1PD) LPC_RESET*|SKT g LPC RESET_L oD 10 2 72 | Bl OS Boot Sel ect |
L6 LS
57 35 rmy—PM CLKRUN L LPC_CLKRUN*/ GPI O_42 (1 PU) LPC_CLKO - LPC CLK33M SMC R o 7 72 : I/ E LPC_FRAIVE# :
PP3V3 G3 RTC s SMC WAKE_SCI _L D11 | 51 0 PVE*/ GPI O 31 = M SC_VDDENO/ GPI 47| KIO MCP_CPU_VTT_EN L 10 ! LPC 0 !
25208 7 o PM LATRI GGER L GlL | ExT_SM */ GPI O 32 T M SC_VDDENL/ GPIlO 48] B o M.B_RAM VENDOR 1 NOTE: MCP89 AO1 has : |
s AUD 12C INT L B3 | A20GATE/ GPI O 55 =, MSC VDDEN2/ GPI O 17| 28 gy T57_PWR_EN oD " etrom (~10K) | SPI 1 |
R1920" R1921 s —SMS_RUNTIVE SCI L 2 | KBRDRSTI N/ GPI O_56 &< mscvooens/ P01 LR SMC_ADAPTER EN am > o all -gowns on | |
499K 49 9K M SC_VDDEN4/ GPI O 10| B o o LPCPLUS_GPI O D 70w Fhese ins | NOTE: MCP89 does not support FWH, only |
C wiswS S Piow » > PM_PURBTN_ L > 210 PurRETN (1 PU-S5) NEM.VDO_SEL/ GP1 0 46—y MF_MEM VDD SEL_1VS o » pins: | LPC ROMs.  So Apple designs will
s, [ )M - crm>_PM_SYSRST_DEB L o P10 reTeTN (1PUS5) FANCTLO P10 61| T QDD PWR_EN_L o o i_ _ _ _not_use LPC for BootROMoverride. |
FANRPMD/ GPI O_60/ MEPI O_2) 2 - MEM EVENT_L a0 2 27 3
RTC RST L _ aie . FANCTL1/ GPI O_62 - ENET_LOW PVWR o r—- - .- - T T T T T =T === |
CRS - RTC_RST FANRPML/ GPI O_63/ MGPI O 3| T g SDCARD_RESET am e | SPI Frequency Sel ect |
PM RSMRST_L - O | PvRaD SB (1PD)  SLP_S3* /A g PM SLP_S3_L 73 62 68 ! |
= o> - _ s+l - o DO
- > NCP_PS_PVIRGD D= s (1PD) SLP_ RGPS g PM SLP_RMGT L o - | Frequency| SPI _ SPI_CLK |
NOTE: MCP89 A0l has strong (~10K) (PD)  sPssp® g PM SLP_S4 L oD 7 10 55 3 02 ! 25.0 NMHz 0 0 |
pul | -downs on these pins. ~ 2 MCP_WAKE_REQ L | g6 McP_wAKE_REQ* MP_viDo/GPio 13 K8 g MCP_VI D<0> oD 0 5 ! |
PM BATLOW L A7 MoP_VIDL Gl O 14 K4 g MCP_VI D<1> D o = ! 31.2 MHz 0 1 |
HDA Qut put Caps e TR I R Neovi Db @ | |
o 2 qgm—MCP_MVEM VDD_EN e |MP MEWDD ENGPIO 44 () MPVIDS/GPIO 16 K6 g MCP_VI D<3> oD 0 = | 42. 7 Mz 1 0 |
For EM Reduction on HDA interface I: 2 qm—MCP_MEM V EN o— 0 [ VEWTT_EN GPI O 45 s sPl_csor/cPlo 10l E11 g SPI _CSO_R L D 7 72 : 62.5 MHz 1 1 1
HDA_SDOUT_ R . SM | NTRUDER L o116 I NTRUDER: SPl_aL POl YN o@D ~ , : '
HDA BIT CLK R .1 o e S ME R am | NOTE: 42 & 62 Mz use FAST_READ cormrand.:
HDA RST RL .o w10 o SMC LG THROTTLE L - & |mrupaeios SRR 01 B o MOP_SPKR i _ _ _Straps not_provided on this page.
HDA_SYNC R 1072 1 o157 _RESET & 5| MPU PO GPiO T ~ - oD -
22 19 GFXVCORE PWR EN M0 | MePU_PI 2/ GPI O 23 THERM DI CDE_P| S8 - MCP_THVDI ODE P a1 7s
> T - T - - oD 'R1970
Cl?OE,’DQ ! Cl?OEl)D% ! 1737 10 7cgrySPL ROM USE_M.B =11 | MCPU_PI B/ GPI 024 THERUD CE N2 MCP_THMDI CDE N oo TOK
_— 5% MCP_SPKR:
ST 5 TA o1 o sve_cLko| A4 - SMBUS MCP_0_CLK oo s % 72 FIAT =
o 2 o » D> jTAS MeP TDO Pl Pl svB_DATAO[ B o SMBUS_MCP_O_DATA oy w500 2 LM 0 = USER node (Normal boot node)
1 - 5 A5 0 72 =
o JTAG NCP_TMB - P10 [JTAG TV (1PY) SMVB_CLK1/ MSMVB_CL| = - 2@@ MCP i (D?LA_IK_A o 1 SAFE node (For ROVSI P recovery)
B 1 C1951 1 C1953 1 JTAG MCP_TRST_L | 04 ITAG TRST* (1PD) S?@ﬁé&fﬁf?& = - AP_PVR EN D > 7 = Connects to SMC for automatic recovery.
—— LOPF 10PF - o> JTAG MCP_TCK o 7109 1A Tk 3 ) - D o % o
2 e —F L BUF S0l Posa ML g ARB_DETECT_L .
02 402 5 MCP_CLK25M XTALI N - "L xTALIN
¢ @ MCP_CLK25M XTALQUT - P | xtaLour SUS LIV GPI O 34 22 —gy PM CLK32K SUSCLK R o == 2
J— bl TEST_MoDE_EN_DP4 - MCP_TEST MODE _EN
= = y—RLG CLK32K XTALIN > 228 | xTALIN_RTC PKG TEST| 116 g
GPl O Pul | - Ups/ Downs B AR e e 0 e
'R1959 'R1966 'R1975
=PP3V3_S5_MCP_GPI O , 1 R1930°| ['R1931 10K 10K 1K
=PP3V3_S3_MCP_GPI O , 5o 5% /6w /6w /6w
=PP3V! 10 517151 VELDE Ve OF 02" 02" 02"
402, 2402
— R1980 10K 2 DCAI
RT19O :l 1OK 1/\/\/\/2 5% I7T1T6W M-LTF 402 ?57 EESE$SET o
RT999 100K s WAz 5% UToW WETF 107 GEyyOORE PUR EN o = =
RT1986 100K 1 2 > ITIBW M-TF 402 op) pov USE_MLB 719 37 a7 s of H
1083 10k 4, T T Pl at f or m Speci fi ¢ Connecti ons
R1LIO 1 2 MCP_CPU VTT _EN L 19
R19O :4 1OK 1/\/\/\/2 5% I1I71I6W NMF-LTF 4027 !1 B BEM VEN% 1o R139365
R1985 100K 1 2 ° - 157 _PWR EN 19 72 25 19 LPC RESET L 1 2 LPC PVWRDWN L -
R1987 100K 1/\/\/\/2 5% 17 T6W MF-TF 402 | bopl US GPl O e ® 1 D — — Vsn\//u\/ — —{D = °
?_ 9,- 3 1OK /\/\/\/ 5% I7T6W M-LTF 402 1/1E\£I
L YO 1 2 ODD PWR EN L 19 33 402
RIOBY 10K 1 Az 5% T T6W W-TF 202 MEM EVENT L 10 26 27 3 62 36 35 19 7 PM SLP S4 L — PM SLP_S5_L -
RTO00 10K 1m2 5% I716W MF-LF 402 ENET LOW PVR v [D-rKE BASESTRUE = oD
RTI991 10K 5, 5% 1716W MF-LF 402 . . .
A LNt row e Tr—aor— e LG THROTTLE Lo s NOTE: MOP SLP_S5# signal has the SYNC. MASTERCRE 7 VLB SYNC. DATE=02/ 26/ 2010
R1992 behavi or of Intel’s SLP_S4# signal .
] 100K 1 \\p 2 MCP_VI D<0> w0 - ""MCP HDA, LPC & M SC
RTO93 100K 5, 5% ITI6W MFLF 402\ b \/| D<1> e
R1994 100K 1/\/\/\/2 5% 17 16W MF-LF 402 \rop V| D<2> . ; 2 r————
R19 :5 100K 2 5% I1I7T6W M- LF 4027 PCP 1o 5o -
L 5% 17 16W M- LF 402 R ° d} App| e I nc. 051- 8407
R1996 10K D —. - . 8 = 1950 62 <) ""UA. 0.0
R1997 100K 1 2 ARB_DETECT_L 10 NOTI CE OF PROPRI ETARY PROPERTY:
R1998 20K 1,/ 2 SPI_M SO 710 37 72 FHEPRN AN | PROPERIY GR-APFLE - COMPUTER | NC.
5% 1716W M—LF 402 THE POSESSOR AGREES TO THE FOLLOW NG 19 G: 109
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
= NOT TO REPRODUCE OR COP
. . |::No'rloggEALO?PLBLIS;:¥IN\mEO?PART
Current nunbers from MCP89 AO1 Bring-Up Support document (MCP89_TDP_EDP_Bri ngup_Targets_Appl e. pdf, dated August 5, 2009). K6/ K69 EDP currents used. IV ALL Ri GHTS RESERVED 19 OF 76
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NOTE: " SW

220 =PP1VO5_SW MCP_FSB

2000 mA

=PP1V05_S0_MCP_FSB

23 14 8

200 mA

rails are dynamcally switched in the SO state as needed,

controll ed by MCP89 GPI Gs.

=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 | \TT_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 | +vTT_cPu 8 +VDD_MEM s| ACGL3
J29 | LT cPU 9 +VDD_MEM 9| AF16
N27 | +vTT_cPu_10 +VDD_MEM 10| AF22
P26 | vTT _cPU 11 +VDD_MEM 11| AG20
F32 | 11T _cPu 12 +VDD_MEM 12| AMB
A32 | vTT_cPu_13 +VDD_MEM 13| AGL9
H29 | \v»1T cPu 14 =  +vDD MEM 14| AF23
W26 | +vTT cPU 15 (x *VOD_MEM15 A9
W27 | \vTT_cPU_16 +VDD_MEM 16| AFL9
SB1 | +vTT cPU_17 +VDD_MEM 17| AGL7
32 | +vTT_cPU_18 +VDD_MEM 18| AL6
E32 | ,viT_cPu_19 (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
AF20

VB8 | \\TT_cPuz_2

+VDD_MEM 31

Y27 | +vTT_cPU2_3

Y28 | \vTT cPU2_4

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

oM T oM T oM T
Ul1400 U1400 Ul1400
MCP89M AO1 MCP89M AO1 MCP89M AO1
FB
2 s _=PPVCORE_S0_MCP. (9 O,:GL) =PPVCORE SW MCP_GFX 22 24 (10 OF 11) (11F?>FGA11)
8450 mA (0. 85V) T3 | +vDD_COREA_1 +VDD_corEB_1| M 15350 mA (0. 85V) AP21 | aND 1 GND_68| AP AR4 | oD 135 G\D_200| E33
4300 A //:Sii +VDD_COREA_2 +VDD_COREB_2 ’;’E Al\":‘; QD _2 GND_69 gi; Aﬁ; GND_136 G\D_201 XB\;
+VDD_COREA_3 +VDD_COREB__ aND_3 GND_70 GND_137 G\D_202
R13 | +vDD COREA 4 +VDD_COREB_4| N12 AUB7 | aND 4 e 71| E12 AD3S | oND_138 GND_203| AK2
R7 | +vDD_COREA 5 +vDD_coreB_s| M AT | anp 5 ap_72| G2 A8 | enp 139 GND_204| AK
T6 | +vDD_COREA_6 +vDD_coREB_6|_NL4 D18 | a\p_6 anp_73| A2 AL18 | enp 140 @ap_20s| P37
T13 | +vDD_COREA 7 +VDD_COREB_7| V20 Bl |anD 7 aND_74[ AL12 AR24 | oND_141 a\D_206] S
Ri1 | +vDD COREA 8 +vDD_coreB_g| N0 ADS | D 8 a\D_75[ AVB AAS | D 142 aD_207| 937
ABL7 | 1vDD_COREA_9 +vDD_coreB_o| P3 J2 | ap_9 anp_76| ADB7 Gl8 | onp 143 ap_208| Y35
R10 | +vDD_COREA 10 +vDD_CorEB_10| P1 ATL | D 10 aND_77| AG32 B9 | oD 144 G\D_209| &7
AB18 | ,yDD COREA 11 +vDD_CoREB_11| N1 AMBO | a\p 11 ap_7s| H12 AB | o\p 145 G\D_210| AA35
T1 | +vDD_COREA 12 +VDD_COREB_12| N6 €l | e 12 aND_79| AR3S AVRA | o\D_146 G\D 211| AUL8
T2 | +vDD_COREA_13 +VDD_COREB_13| P8 AT3 | aND 13 anp_so| MO H24 | anp_147 G\D 212| AR6
AB21 | ,yDD COREA 14 +vDD_CoREB_14| N2 AP24 | oND 14 e 81| 4 B30 | onp_148 aD 213 AV36
R4 | +vDD_COREA_15 +VDD_CoREB_15| N9 AMB3 | aND 15 ap_s2| V10 AR2L | aND_149 G\D_214| B33
AB19 | ,yDD_COREA_16 +VDD_COREB_16| N8 AE27 | eND_16 ap_s3| VS D24 | enp_150 @D _215| AI27
P13 | +vDD COREA 17 +vDD_coreB_17| MLO AI24 | o\p 17 GN\D_g4| AL30 AUB0 | o\p_151 e 216 D
R2 | +vDD_COREA_18 +VDD_CoREB_18| N3 AHLB | o\D 18 aD_ss| &7 AKS | aND_ 152 G\D_217| A5
T8 | +vDD_COREA_19 +vDD_cores_19] N A8 | N _19 anp_ge| V29 N8 | enp_153 anp_218| AST
R8 | +vDD_COREA_20 +vDD_CoREB_20| M AML8 | eNp_20 @D _87| APLS E24 | onp_154 G\D_219| AD8
T4 | +vDD COREA 21 +VDD_COREB_21| M B6 | anp 21 aND_ss| AN2 K15 | anp_155 GND_220| AY2
R5 | +vDD_COREA 22 +vDD_CoreB_22| P2 J32 | anp 22 aD_go| AJ12 M9 | oNp_156 a\D 221| AP9
T7 | +vDD_COREA_23 +VDD_COREB_23| M AJ21 | oND 23 GND_9o| ARLS AH27 | oD _157 G\D_222| AD31
T5 | +vDD_COREA 24 +VDD_COREB_24| M1 AK3S | oND 24 GND_o1| N20 E18 | o\p_158 D 223| V37
T9 | +vDD_COREA_25 —  +vDD_coreB_25| V19 HLS | anp_2s ap 92| D21 AA34 | D159 G\D_224| AA37
Y22 | +vDD_COREA_26 —  +vpD_coreB_26| N7 D33 | a\p_26 awp o3| B21 AK31 | a\D_160 GN\D_225| AG37
V22 | ,vDD COREA 27 (v *+op_coREB 27 N16 B18 | o\p_27 a\D_o4| 21 K11 | a\p_161 a\D 226 AL1S
VB2 | ,vDD_COREA_28 +vDD_CoreB_28| P5 MB2 | a\p_28 ap_os| H21 ARL | o\p 162 G\D_227| ARL8
NOTE: VDD_COREx_SENSE si gnal s shoul d NOT Y22 | +vDD_COREA_29 +VDD_COREB_29| N5 B2 lanp 29 () anD_os| ARZY V34 | anp_163 () GAD_228f b14
be used for renote sensing unless AA22 | DD COREA_30 +vDD_coreB_30| N3 E6 | anp_30 anp_o7| AR AL21 | o\p_164 a\D_229| K14
COREA/ COREB are powered by separate P12 | svop corEA 31 [ +vDD_cores 31| NIS J5 | ap_31 6 anD_og| AP27 AL | e\ 165 6 @D _230| P2
regul ators. P10 | +vDD_COREA 32 +vDD_CoRrEB_32| P9 K18 | anp_32 GND_99| AMLS MB4 | aND_166 G\D_231| K27
I nstead connect regul ator sense point P11 | ,vDD_COREA_33 +VDD_COREB_33| Y17 AN34 | oD 33 G\D_100| AA31 B27 | aNp_167 a\D_232| AL
as close to COREB FET as possi bl e. +VDD_COREB_34| V18 ADLO | eNp 34 a\p_101[ AV V28 | aNp 168 GN\D_233| AB26
P N ENSEP 110 | 4yop sEnsE +VDD_COREB_35 m;‘ F\3/‘8‘ G\D_35 G\D_102 ﬁ;‘i“ gj G\D_169 G\D_234 ("’;g
TP MCP VDDOOREA SENSEN 5 G\DEmCOEAE pp +VDD_COREB._ 36| 1 G0 36 aND_103L K22 Qw170 aNp_235 533
- = +VDD_COREB_37 GN\D_37 GN\D_104 G\D_171 GN\D_236
s _=PP1V05_S0_MCP_PE_DVDDO +vDD_CcoREB_38| Y20 AR | anp_38 ap_10s] E30 I35 lenp 172 ap_237) R29
200 mA (DVDDO & DVDD1) AF7 | +vi O_PE_DVDDO_1 +VDD_COREB_39| Y17 A2 | anp_39 ap_106[ AK7 AK34 | aNp_173 ap_238| 31
(PEO[ 3: 0]) ﬁ: +VI O_PE_DVDDO_2 +VDD_COREB_40 :;8 A’;g G\D_40 G\D_107 ¥1 Azg G\ND_174 G\D_239 LKJ:
kay to ifn i ng PEO[ 3.0 +VI O_PE_DVDDO_3 +VDD_COREB_41 GN\D_41 G\D_108 G\D_175 G\D_240
el st VEPR FEPhEERE $ET0 +VI O_PE_DVDDO_4 +VDD_COREB_42| P8 AGR9 | o\p 42 G\D_109| AVL2 AB3 | o\p_176 @D 241 Y21
s =PP1VO5_SO_MCP PE DVDDl H8 | anp 43 G\D_110| AP6 J34 | oD 177 a\D _242| V31
200 mA (DVDDO & DVDD1) AES | +vi 0_PE_DVDDL_1 JRVA—— T TP MCP VDDCOREB SENSEP AP12 | oD 44 ap_111| B37 ARBO | anp_178 a\D_243| Y18
(PEO[5:4], PEL1[1:0]) AE7 | +vi O_PE_DVDD1_2 ~ — T10 TP MCP_VDDCOREB SENSEN AML2 | o\D 45 aND_112| A36 J4 | anp_179 G\D_244| V&1
AEB | +vi O_PE_DVDD1_3 GND_COREB_SENSE A1 | eNp 46 ap_113| F35 AR7 | a\p_180 G\D_245| Y19
s =PP1V0O5_S0_MCP_PE AVDDO PP1VO5_S0_MCP_SATA AVDD V32 | anp 47 D 114 L27 AUL | D 181 G\D 246 V48
500 mA (AVDDO & AVDD1) ACL3 | 4+\i 0 PE_AVDDO_1 +VI O_SATA_AVDD_1| AEL 300 mA ARB3 | aND 48 aD_115| D85 AGLO | aNp_182 G\D_247| Y20
(PEO[ 3: 0] ) 2(5:5 +VI O_PE_AVDDO_2 +VI O_SATA_AVDD_2 ﬁz AA;; GN\D_49 G\D_116 2;23 EZE;’ G\D_183 G\D_248 gz
kay to i f.n j| E0[ 3; 0 +VI O_PE_AVDDO_3 +VI O_SATA_AVDD_3 GN\D_50 G\D_117 GN\D_184 GN\D_249
RReLUs" oy VB-PA o hdichl $—7p 1 +VI O_PE_AVDDO_4 +VI O_SATA_AVDD_4| AE4 AG34 | aND 51 G\D_118| AHLS L21 | op_185 G\D_250| AA28
ADL3 | .\ 0 PE_AVDDO_5 +VI O_SATA_AVDD_5| AES AR37 | aND_52 a\D_119| B21 A8 | o\p_186 @D 251 AA29
AB13 | 1\i 0 PE_AVDDO_6 =PP1V05_S0_MCP_SATA DVDD , ., K24 | o\p_s53 G\D_120| AV3 HI8 | o\p_187 aD_252| N7
» =PP1V05_S0_MCP_PE_AVDD1 +VI O_SATA_DvDD_1| AF1 100 mA K21 | anp_s4 D 121| AT38 B15 | o\p_188 G\D_253| AD28
500 mA (AVDDO & AVDD1) Y12 | 4\vi 0 PE_AVDDL 1 +VI O_SATA_DvDD_2| AF2 I8 | aND 55 aD 122/ B38 AM | oD 189 G\D_254] AD29
(PEO[ 5: 4], PE1[1:0]) Y13 | +vi O PE_AVDDL 2 +VI O_SATA_DvDD_3| AF3 AR | aND 56 GND_123| AA21 AJ1S | aNp_190 GND_255| AGH
AALS | 41\1 O PE_AVDDL_3 +VI O_SATA_DvDD_4| AF4 ANS | eND_57 GND_124| AD4 L18 | oD 191 G\D_256| W9
W2 | 1vi 0 PE_AVDDL 4 +VI O_SATA_DvDD_5| AFS V2 | aND_58 G\D_125| A37 A3 | D 192 a\D_257| V0
W3 | +vi 0 PE_AVDDL_5 +VI O_SATA_DVDD_6| AF6 AD32 | oND 59 aND_126| AP18 GIS | ap_193 G\D_258| AA26
. =PP3V3_S0_MCP_HVDD +VI O_SATA_DVDD_7, iiio ’I;?z GND_60 aND 127 ’;’2“1 2;;; GND_194 G\D_259 ﬁii;
30 m 11 | 2 sy oo 1 +V10_SATA_DvoD 8| 410 e e ano_128, 529 S @195 aNp_260, 20T
12 | 15 3y VDo 2 #V1 O_SATA_DVDD_o| AFLL e N e > & 196 a0 261 LD
U3 | 15 av Voo o #V1 Q_SATA_DVD_101 251 | OND_63 aND_130L e G\D_197 a0 262 A0
— — +VI O_SATA_DVDD_11 GND_64 GND_131 GND_198 GND_26!
. s _=PP3V3_S0_MCP +VI O_SATA DVDD_12| AEL3 ARL2 | oND 65 G\D_132| AD34 H27 | anp_199 GND_264] W21
250 mA ULL |43 3v 1 =PPOV9_ENET_MCP_RMGT s 23 ANSS | eND_66 a\p_133| AK4
U2 |3 3v 2 +vm7m7m71£ 140 mA ANS7_| anp 67 anp_134| R37 = =
FS | 4+3.3v_3 +VDD_DUAL_RMGT_2| L13
E29 | 13.3v 4 =PP3V3_ENET_MCP_ RMGT 891823 = =
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 | 4vDD DUAL_AUXC 1 220 =PP3V3_S5 MCP o=
ML7 | +vbb DUAL AUXG 2 +3. 3V_DUAL_USB_1 e 200 nmA 240 nmA
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.

SYNC MASTER=K8/7 M_B

SYNC

DATE=02/ 26/ 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

RTLCAL Q@300
C2300 2] —— Par t STMFS4854N
20% —— 9 CRI TI CAl
S STMES48ENST1G | Type N- Channel
1206-1
l_D@DF%OO Rds(on) 10 mOohm @. 2V
= [ o Loading | 4.3 A (EDP)
2o _=PP5V_S3_MCPDDRFET 13 NG NC
4
§ KELVIN 6 MCPDDRFET _KELVI N oo o
o 1 C2305 @
Vi —L 0 TUF a
w2305 | T i, Tk
SLG5AP031 402 NC
o 10 oy MCP_VEM_VDD_EN 2 ey TORN ds MCPDDREET_SENSE gy 40
CRITI CAL § VCPVEM _GATE PPLV5R1V35_ SW MCP
MCPVEM CNEG 3 lenes (G driven to VCO — “g m
MRREABASE=TRUE (OR 1. 35V)
'R2305 e TP_NMCPVEM DONE — =PP1V5RIV35 SWNMCP_NEM .. =
560K oo 57@" - 4250 mMA
1’;5"" NV Requi renents:
240 - Mn Ranp-Up Tinme: 20 uS (10%to 90%
<R1> - Max Ranp-Up Tine: 65 uS (ENABLE to 90%
— = - FET Ron <= 3.8 nthns

Approx. Ranp Tine (EN to 1.35V, uS): 7.91 + 0.0678 * R1(Kohns)

2 s =PP5V_S3_MCPDDRFET

SNIRISRY  o)s

SOD- VESM HF

10 (TR VCP_MVEM V EN

R2350*
10K

5%

1/ 16W
M- LF

402 5

NOTE: nVidi a recommends | nfi neon BSCO30NO3MS for Q2300.

Gated Rail Savings: 120mwW

DI MM CKE d anps

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

MEMVTT_EN L

CRI TI CAL

Q2355

NTUD3170NZXXG
SOT- 963

3

Cl anps rel ease after

@355/ 2356 chosen for | ow output capacitance.

NMVEM A CKE<0>

o

[

ol T3 7o

1%

| et

6

MEM A_CKE<1>

CBD) 15 26 70

1%

~

G

| e

CRI TI CAL

Q2356

NTUD3170NZXXG
SOT- 963

3

NO STUBS on

NVEM B_CKE<0>

CBD) 15 26 70

CKE si gnal s!

30
1%

{

6

MEM B_CKE<1>

CBD) 15 27 70

1%

{

CBD) 15 27 70

MCP89 MEMVDD is up and CKEs are driven by MCP89.
Cl anps al so discharge VIT rail via term nation resistor on each CKE signal

on DI MM

SYNC MASTER=K87 M.B

SYNC DATE=02/ 26/ 2010 A

s

MCP89 Menory Rail Gati ng

d}@ Appl

e I nc.

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED_H
PROPRI ETARY PROPERTY_ OF APPI
THE POSESSOR AGREES TO THE
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A 0.0
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=PPVCORE _SO_MCPGFXFET

=PP5V_S0_MCPFSBFET

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

XVi2400

1
2

o
o
3

1 { } 2 MCPCORESO_VSEN P o s 7
CRI TI CAL
C2400 pLACE NEAR=QR400. 5: 2 nm
0UF
3 XV\?;}Ol
1 582 MCPCORESO_VSEN N oo s 7

3
PLACE_NEAR=C2400. 2: 1 mm

£QoRE

vV
M X5R
06-1

Q400

Part Si 4838BDY

R :()((\)'AL Type N- Channel
g483BBDY Rds(on) 3.2 nOhm @. 5V
so-8 Loading | 15.35 A (EDP)

PPVCORE _SW MCP_GFX
mm

)

Ranmp Tine (EN to 1V,

2 C2405
N 0. 1UF
L2405 &,
SLG5AP033 402
E_P' EN 2 |en TDFN d
fe MCPGEX_GATE
CRI TI CAL -
MCPGEX_CNFG 3 |onec (G driven to VCO
DONE TP_MCPGEX DONE
an BB

uS): 43.9 + 0.6943 * CL(pF)

iehete =i

— =PPVCORE _SW MCP_GFX 5 24

NV Requi renments:

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

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

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

Gated Rail Savings: 860mwW

SYNC MASTER=K8/7 M_B SYNC DATE=02/ 26/ 201 A

'MCP89 GEX Core Rail Gating

BrRTRG, NOVEET sz |
d} Appl e I nc. 051- 8407 | D
° A. 0.0
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MCP Non- GFX Cor e Power L2560 MCP 1. 05V PCl e Anal og Power
00 _=PPVOORE SO_MCP . _=PP1V05_S0_MCP_AVDD UF 30- OHVF 5A PP1VO5_SO MCP_PE AVDD
8450 mA (0. 85V) . 800 MA 1Y YY L2 R : 500 mMA
0603 VOLTAGE=T. 05V
C2500 : JiC2501 1 C2502 [+ C2503 [t C2504 |:C2505 [1C2506 |+C2507 JiCZSOS C2560 1 1C2561 [+ C2562 [+ C2563 |1C2564 |1C2565 |1C2566
TOUF - 4 7UFT L IUF L0 220F 0 1UF L g 1UF L0 1UF L0 1UF 0. 1TUF TouF - L 2 70F L 1U —L TUF L0 1TUF -0 1UF 0. 1TUF
20% —1— 20% -1 10% T 20% —— 20% - 20% —— 20% —T— 20% 20% 20% —1— —T— 20% —T— 10% —T— 10% 1 20% - 20% 20%
6 gv 2 T av 2 18v 2 6.3V 2 18v 2 18v 2 18v 2 18v —F 18v 6. gv 2 2 av 2 18v 2 18v 2 18v 2 18v —IZ 10V
X5R X5R X5R X5R CERM CERM CERM CERM CERM X5R X5R X5R X5R CERM CERM CERM
603-1 402 402-1 402 402 402 402 402 402 603-1 402 402-1 402-1 402 402 402
MCP Menory Power L2567 MCP 1. 05V SATA Anal og Power D
21 20 15 _=PP1V5RI1V35_SW MCP_MEM 30- OHM 5A PP1V05_ SO MCP_SATA AVDD .,
4300 mA (1.5V) o MNRECR W BTG 300 M
C25101: 1C2511 [+ C2512 [+ C2513 |1 C2514 |+ C2515 |1 C2516 |+C2517 |+C2518 Ji02519 C2567 1 1 C2568 [+ C2569
470k - Lo 1urT Lo iUk L0 1 L0 10 L0 10 L0 1UF L0 1U¢r L0 1UF 0. 1UF TouF - L 2 70F L0 1UF
0% T 39% - 29% - 29y - 29y - 29y o 39y T 28% T 28% 289 2% T 79% 209%
4V 2 2 10V 2 10V 2 10V 2 10V 2 10V 2 10V 2 10V 2 10V —F 10V 6.3V 2 2 av —F 10V
X5R CERM CERM CERM CERM CERM CERM CERM CERM CERM X5R X5R M
402 402 402 402 402 402 402 402 402 402 603-1 402 402
= CRITICAL =
MCP CPU FSB (VTT) Power MCP SO FSB (VTT) Power L2570 MCP 1.05V CPU FSB/ MEM PLL Power
s _=PP1VO5_SW MCP_FSB 20140 _=PP1VO5_S0_MCP_FSB . _=PP1V05_SO0_MCP_PLL_UF 220- OHM 2. 2A PP1VO5_ SO MCP PLL_FSBMEM .
2000 mA . . 200 M 555 mA L 1 (YYY L2 k- : 70 MA -
0603 VOLTAGE=T. 05V
C25201LJiC2521 JiC2522 JiC2523 C2524 1 C2525 C2570: 1C2571 [+ C2572 [+ C2573
TOUF 4 7UF TUF TUF 47U TUF 47TUF Lo TuUF™ L0 1TuF~ -0 1UF
62 S v S 187 S 187 27 S 187 2 2570 |- 207 T, 8 T, 8
6051 s pry pry s pry PLACE_NEAR=R2570. 1: 50 ni | ;3% 0.33 oM oM oM
J_ y GND MCP PLL_FSB : A 2
= = AoV i i AL ok =
MCP 0. 9V AUX Core Power MCP 0. 9V MAC/ SMJ Power L2575 MCP 1. 05V PCl e/ SATA PLL Power
e _=PPOVO_S5_NMCP_VDD AUXC 2 5 _=PPOVO_ENET_MCP_RMGT 220- OHAM 2. 2A PP1V0O5 SO MCP_PLL_PEXSATA
150 M J 140 mA 1YY YLz, M NRERR-W BTFES: 3 W 325 M
0603 VOLTAGE=T. 05V
Cc2528: |1 C2529 cz575i 1C2576 |1 C2577 |1 2578 |1 2579 C
47uF 0. 1uF 4 7UF Lo 1TuF L0 1uF L0 1UF L0 1UF
20% 20% 20% - 20% - 20% - 20% —— 20%
4V 2 2 10V AV;I’ 2 18v 2 18v 2 18v 2 10V
X5R CERM X5R CERM CERM CERM M
402 402 402 402 402 402 402
. = . = CRI TI CAL =
MCP 1.05V PCIE Digital Power MCP 1. 05V SATA Digital Power L2580 MCP 1.05V Core/ M sc PLL Power
. _=PP1V05_S0_MCP_PE_DVDD 2« _=PP1VO5_S0_MCP_SATA DVDD 220- OHM 2. 2A PP1V0O5_ SO MCP PLL_CORE .
200 M . . . 100 mMA 1(YYY L2 , - : 160 M
0603 VOLTAGE=T. 05V
C2530 1L 1 C2531 JiC2532 JiC2533 JiC2534 JiC2535 C2536 1 C2537 C2580i 1C2581 [+ C2582 (1 C2583 |1 C2584
2. 2UF L L TUF 2 2UF 2 2UF 0. TuF 0. TuF TTUE 0. 1uF 4 7TUF Lo 1TuUF~ L0 1uF~ L0 1UF~ L0 1UF
209 -1 10% 20% 20% 20% 20% 20% 20% 20% -1 20% -1 20% -1 20% -1 20%
6. gV 2—,7 2 18V T 6.3V F 6.3V F 18v —F 18v 4V 2 2 18v 4V ;IV 2 18v 2 18v 2 18v 2 10V —_—
X5R CERM CERM CERM CERM X5R CERM X5R CERM CERM CERM M
402- LF 402-1 402- LF 402- LF 402 402 402 402 402 402 402 402 402
) MCP 3.3V PCl e/ SATA 1/0 PLL Power TRSO NCP 3.3V PLL Power
MCP 1. 05V Menory DLL Power s _=PP3V3_SO_NCP_HVDD . _=PP3V3_SO_MCP PLL_UF FERR- 240- OHV 200MA " pp3v3 S0 MCP PLL _HVDD .
155 =PP1VO5_SO_MCP_M2CLK DLL 30 mM 260 M 30 (0 B O O N M NERERR-W BFEES: 2 WM 50 mMA
550 mA 0402 VOLTAGE=3. 3V
C2540 1 C2541 1 C2542 C2590: 1 C2591
47TUF 47UF 0. 1TuF 4 7TUF 0. 1UF
20% —1— 28% 20% 28% 28%
4V 2 6. 3V 2 2 10V 6.3V 2 2 10V
X5R CERM CERM CERM CERM
402 603 402 603 402
= CRITICAL =
MCP 3.3V I/ O Power MCP 3.3V/ 1.5V HDA Power L2595 MCP 3.3V DP & USB PLL Power
05 _=PP3V3_S0_MCP 105 _=PP3V3R1V5_S0_MCP_HDA 220- OHM 2. 2A PP3V3 SO _MCP_PLL_DP_USB ,,
250 M . . 70 mA 1YY Y L2 — : 210 mMA
0603 VOLTAGE=3. 3V
C2543 1 L JiCZ 44 JiCZ 45 |1 C2546 JiC2547 C2548 + 1 C2549 C2595i 1 C2596 [+ C2597
4.7 7uF - 0. TuF 0. 1uF -0 1uF 0. TuF 4 7UF 0. 1uF 4 7UF L0 1TUF~ L0 1uF
6 S 107 S 107 T, 8% S 107 629 S 107 629 R2595 |- 20 T, v
5oy oM oM oM oM 5oy oM PLACE_NEAR=R2595. 1: 50 mi | G5 6 33 oM oM
J_ y y GND_MCP PLL_DP _USB x A 2
= = NGESQVY PTHEO. 25 10’9‘1452‘” =
MCP 3.3V AUX/ USB Power _—
. =PP3V3_S5_MCP MCP 2. 0V- 3.3V RTC Power
240 mA 20108 7 _PP3V3_G3_RTC
? UA (XR)
C2550 1 1 C2551 5 mA (S0) C2552
4. 7TuF 0. 1TuF 47UF
20% 20% 20%
6. gv 2 2 10V 6. gv 2
CERM CERM CERM
603 402 603
MCP 3.3V MAC/ SMU Power ) MCP 3.3V MAC PLL Power
_ - FERR- 2
A s =PPIVS_ENET MCP RMGT ¢ ZbP3VS ENE] MUP PLLMAC SYNC VASTER=K8/ M.B SYNC DATE=02/ 26/ 2010
300 M 20 MA r— -
C25531 [1C2554 MCP St andar d Decoupl i ng
4. 7uf 0. 1uF TTRC T
29% 2% 051- 8407
g%%ﬁ“ 2 o d} Appl e I nc. 0oL
8 A.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
= = THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COWPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 25 OF 109
DO NOT SYNC FROM T27. DECOUPLI NG CAP VALUES CHANGED. 11 NOT TO REPRCDUCE CR COPY | T
. . 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
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MCP GFX Core Power
22 20 _=—PPVCORE SW MCP_GFX
15350 nA (0. 85V) . . . .
C2600 1L£02601 12602 |2 2603 JiC2604 Jiczeos 1C2606 |2 C2607 |:C2608 cheog Ji02610 Ji02611 Jiczelz VEP 3. 3V RCBDAC Power
ouF . TUF - I0F 0, 22UF 0,220F ——Q1UF g 1UF L g auF g, 1UF g, 1UF g, 1UF g, 1UF _ PP3V3 SO MCP DAC
6. SV T T 4av T 2 lSV F 6.3V F 6.3V 2 lSV 2 lSV 2 lSV T lSV F lSV F lSV —,; lSV 140 rm
X5R X5R X5R X5R X5R CERM CERM CERM CERM CERM CERM CERM
603-1 402 402-1 402 402 402 402 402 402 402 402 402
’ ’ ’ . . go
J__ %’%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
s =PP3V3R1V8_SO0_MCP_| FP_VDD =PP1V0O5_S0_MCP PLL_I|I FP
180 mA (1.8V LVDS) 60 M
C26201 1C2621 C26301 1C2631
4. TuUF % 1uF . TUF % 1uF
20% % 2 % %
85 NP3 5 8% 25 S 8%
oy So5M iy So5M
L L —
MCP 1. 05V Di spl ayPort Power
s =PP1V0O5_SO0_MCP_DPO_VDD
160 mA
C26401 1C2641
4. 7TUF —— gg 1uF
20% 9%
e ’2 o C
- 17 _MCP_TNMDSO_RSET 17 _MCP_| FPAB_RSET
n 1 _MCP_TNMDSO_VPROBE n 1w _MCP_| FPAB_VPROBE NO STUFF
NO STUF 1R2650 NO STUF IR2655
K 2 615%-'3 1K
0 1 . 0, 16
Li@ e T S e
402 re—
—
A SYNC VASTER=K87 M_B SYNC _DATE=02/ 26/ 201 A
\Racaumn= -
MCP G aphi cs Suggort
s |
d} Appl e | nc. 051- 8407 | D
L A.0.0
NOTI CE OF PROPRI ETARY PROPERTY:  [or———
THE | V\FCRMQ | ON_CONTAI NED HEREI N IS THE
PROPRI ETARY P ERTY_OF APPL wVPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG R —
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RTC Cryst al

R2810
1, 0

1 > MCP_CLK25M XTALOUT

pF
2 RIC_CLK32K_XTALOUT_R . li 2
5%
8 CRI TI CAL %
118 MDY i <
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

SI'
10 o MCP_CLK25M XTALI N .

o L 2 MCP_CLK25M XTALOUT R .
gl e
R s 3: B89N

[

MCP SO PWRGD & CPU VLD

. _=PP3V3_S5_MCPPWRGD

@8
%

1
2
0

Sule]

850
5
s m— YR_PWRGOOD DELAY g Lghigreosew
4 NMCP_PS PWRGD gm0
o s m—ALL_SYS _PWRGD 2f,

DO NOT SYNC W'l H T27.

REMOVED PClI E RESET SI GNALS +CAESAR XTAL

LPC Reset (Unbuffered)
PLACE_NEAR=U1400. K7: 5 MM 3%81
72 19 T LPC RESET L — — e 1 2 LPCPLUS RESET L oo -
i e
SMC LRESET L s
LAZYVE oD

R2891
" PC| E_RESET_L 1.0, 2 PCA9557D RESET L 2
(D WARE _BASE=TROE A A I —
178w
R2§93 ho5"
1.9, 2 BKLT PLT_RST_L o e
S
bt R2894
1 2 AP RESET L %
’\/5\%\, oD
1
46%'\4\/
R2825
S LPC CLK33M SMC R PLACE_NEAR=U1400. L5: 5 M\ 1/\?\:}\/2 LPC CLK33M SMC o =
Wiy R2826
40 LARA,2__LPC CLK33M LPCPLUS o 1
PLACE_NEAR=U1400. L5: 5 MV 1 51/§W
hob™

Pl at f or m Reset Connecti ons

PCl E Reset

PLACE_NEAR=U1400. K7: 5 MV

(Unbuf f er ed)

72 1 T PM CLK32K SUSCLK R

PM CLK32K_ SUSCLK

PLACE_NEAR=U1400. H11: 5 MM

System Reset Circuit

s > PM SYSRST_L

1 10 [ XDP_DBRESET L 129, 2

S/g oM
b R2897*
115
VF-LE

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

ot
RO
=

oo s 72

SYNC MASTER=K8/7 M_B

SYNC DATE=02/ 26/ 201

TTTLE

®

vy e e |
051-8407 | D
A 0.0
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THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

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

|

28 OF 109

|

8

7 6

2

25 OF 76
1

WWW . AliSaler.

om




8

Page Not es

Power aliases required by this page:
- =PPLVDDR_S3_MEM A

- =PPDDRVTT_SO_MEM A

- =PPSPD_SO_MEM A (2.5 - 3.3V)

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

BOM options provided by this page:

( NONE)

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

required el sewhere.

8

=PPSPD_SO_NMEM A

8

=PPLVDDR _S3_NMEM A

. =PPDDRVTT_SO0_MEM A

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

2C2912

.

1

2C2913 (22914 |2C2915
0 JUF ——Q 1TUF ——Q 1UF

£Q916 Ak

Cc2917

i

2C2919

2C2920

T8 T8

. _PPVREF_S3_MEM VREFDQ A
70 21 15 M A E<0> 73 74 M A E<1> 15217
o= o rm—VEMLA_CKE<D 7512 oy CRITI CALT O ¢ MEM A K a
o o
7 78 MEM A_A<15> C29301:
NCLto e 398d0 o qm =
70 15 Ep—MEM A_BA<2> 9l B2 ERrTHs Aldg | 80 MVEM A_A<14> ams 2. 22%——
8115 vob mg VDol 82 %EB&-A 2
1 > MEM A_A<12> 83 | S Ai2/BC A1 | 84 VEM A_A<11> ams o 402
0 15 o MEM A_A<9> 85[0 no 3 ) A7 86 VEM A _A<7> ame
87 VDD >N \ppg | 88
7 15 > MEM A_A<8> 89 gAB o} Aﬁg 90 MVEM A_A<6> am:s o =
0 15 rmy—VEM A_A<5> 2; 0 A5 g AG 22 MEM A_A<4> ams o
VDD 0 VI 4
7 15— NVEM A_A<3> 95 8A3 é“ Ezqé 96 MEM A A<2> am o
7015 oy MVEM A_A<1> 2; oAl = A0G ?go MEM A_A<O> ames ©
VDD VDD
o 1 o VEM A_CLK_P<0> G s  §  eeole MEM A CLK P<1> o
0 1 o MEM A_CLK_N<0> 132 & CKo* , ot 122 MEM A CLK N<1> e o
VDD VDD
70 15 oy VEM A_A<10> 107 gAlO/ AP % BAlg 108 MEM A BA<1> ams o
70 15 D MEM A BA<0> 109 | 5 BAO RAS* o | 110 MEM A RAS L am s o
11 ] 5 voo vop | 112
70 15 oy MEM A_VE_L 113 | Jver sor o | 114 MEM A _CS_L<0> ams o
015 - MEM A_CAS L ﬁi o CAs* QoT0, ﬁg MEM A_ODT<0> ams o
VDD VDD
o o MEM A_A<13> 190 ms corig] 120 MEM A ODT<1> oo
01 C—MEM A CS L<i1> 121 | Js1x N(:O__lgch
123 | 5 voo VoD G| 124 PPVREF_S3_MEM VREFCA A
NC%—O TEST VREFCAG | 126 o
7 VsS VsS 128
o> =MEM A_DO<32> 129 | 0 oo Ng JEET SMEM A DO<36> oy 29361 [1C2935
@ =MEM A DQ<33> 12; o D®B3 D®B76 gi =MEM A DQ<37> o = 0.1 % - OOQIUF
=MVEM A_DQS_N<4> 135 ODQSVSS4 T 136 =MEM A_DMc4> Céo 2 Z M
2 CEO—— 57 1° " DM 38 = pan kg
=D =MEM A DXS Ped> o D vssg
139 | J vss Qe8| 140 =MEM A_DQ<38> an L
258> =MEM A DQ<34> 141 | 3 poss DQEY | 142 =MEM A _DQ<39> ao -
2By =MEM_A_DQ<35> 143 [ 5 s vss g | 144
145 o Vss DQH4 146 =MVEM A DQ<44> oo
woqm>—=NEM A_DO<40> 147 | £ boso D5 | 148 =MEM A_DQ<45> oo
sy =MEM A_DO<41> 149 | 5 ba1 vss o | 150
151 | 3 vss DGS5* & 152 =MEM A DOS N<5> oo
2 [T =MEM A DM<5> 153 o DV6 DQS50 154 =MEM A DQOS P<5> Ve
155 vss Vss 156
> =MEM A_DO<42> 157 [ porz Dotog | 158 =MEM A DO<46> oy 2o
woqm>_=MEM A_DO<43> 150 | 0 b3 D475 | 160 =NVEM A_DQ<47> oo
161 162
o) VSS VSSC
woqm>=NEM A_DO<48> 163 | 0 poug D520, | 164 =MEM A_DQ<52> an
B> =MEM_A_DOQ<49> 125 o DAY D36 122 =MEM A_DQ<53> oo
167 1
o) VSS VSSC
28 B =MEM A _DOQS N<6> 169 o DQs6* DVB 172 =MEM_A_ DM<6> am e
2w @>—=MEM A_DQS_P<6> 171 | 5 pQse vss o 17
173 | J vss DBag | 174 =MEM A_DQ<54> an
woqm>—=MEM A_DO<50> 175 | 5 boso Des5 | 176 =MEM A_DQ<55> oo
nmy—=MEM A_DQ<51> 177 | 5 bce1 vss | 178
179 | 5 vss DO | 180 =MEM A _DQ<60> oo
e =MEM A _DQ<56> 181 | 3 poge DL 182 =MEM A _DQ<61> oo
=gy =MEM A_DO<57> 183 | 5 bee7 VsS o 184
185 [ J vss Qs+ o | 186 =NEM A DOS N<7> (2o
> =MEM A_DMVE7> 187 ow bas7, | 188 =MEM A DOS P<7> &y .
189 190
o) VSS VSSC
e =MEM A _DQ<58> 191 | 3 pogs D2 192 =MEM A _DQ<62> oo
20 oy =MEM A_DQ<59> 193 [ 5 oopo DQe3g | 194 =MEM A_DQ<63> &
195 vss vss | 196
MEM A SA<O> 197 [0 50 EvenT o | 198 NEM EVENT_L o
199 | 5 vopsPD spAq | 200 = 2C SODI MVA_SDA e, 3
MEM A SA<1> 201 | ° s soLa | 202 =1 2C_SODI MVA_SCL s
203 g\,ﬁ vrrg 204 @
R2940'| ['R2941 |
M;%% %%Ié}év Foxconn: 516-0201 =
IR Mol ex: 516- 0213
SPD Addr: OxAO(W)/OxAl1(Rd) L

n n
Factory" (top) sl ot
1 SVREFDG — VSS5-2
315 vss D44 =MEM A _DQ<4> "
1 = 5 6 = &
C2/19U§:1 P e:in =$Mﬁ ﬁgz 100D oy Ti cAL DFOHS MEM A_DQ<5> oo
% “ @D on Tyt V% _
2 9145 vss DQs0* | 10 =MEM A _DQS N<O0> -
b5 w =MEM A _DMKO> 1% o0 J2900 e’z | =MEM A DOB P<0> o= o
™ B0 FRme SeeoT s
o =MEM A_DO<2> ol o '8 ool 16 T =MEM A DO<6> o
23 B> =MEM A_DQ<3> o b®s S DY o =MEM A_DQ<7> a> =
1915 vss EH VsS o |20
DM A DOo> STO0  2d BT SemA ot B
»@D>—= o 0@ g oaso = D =
25 0 vss £ vsso 26
= V=V were e I DS R o =
28 LHH—— T o DQs1 RESEF*C = Yan EEEL
o Vss 5 VECPS
o> =MEM A_DO<10> 33 [0 oo § barag] 3 | =MEM A DO<14> (..
w0 =MEM A DO<11> D baso] 26 | =MEM A DOXI5> .
D 7 Ovss B vssol o
O e
23 B> =MEM _A_DQ<16> 39 o DQL6 % DQR0 G, 40 =MEM_A_DQ<20> a> =
wogars_ =MEM A DQ<17> 41 ot b@ig| 42 | =MEM A DO<21> s
43 o VSS VSSC 44
O e
25 (B =MEM A DOS N<2> 45 o bas2* DVR G 46 =MEM A DM<2> am e
23 B> =MEM A DS _P<2> 47 | 5 oos2 vsso | 48
49 | 5 vss DQR2p| 30 =MEM A DQ<22> @ =
20 Va:m =MVEM A DQ<18> 51 o bl DR30o 52 =MEM A DQ<23> ao
= B =MVEM A _DQ<19> 53 | 5 D19 vss o 54
55 1 5 vss DQR8o| 36 =MEM A DQ<28> -
sy =MEM A_DO<24> 57 [ o oes beeg | 58 | =MEM A DO<29> @E 2
20 GBS =MEM A DQ<25> 59 | 5 oes VsS o| 60
61| 5 vss DQs3* | 62 =MVEM A_DQS_N<3> pm 2
2 [T =MEM A DM<3> 63 o D\B DGS30 64 =MEM A DQOS P<3> a>
65 | 5 vss VsS | 66
23 B> fNEm ﬁ DO<§$> 2; o DR6 DQBO 32 fNEm ﬁ DO<3({> a
25 B =ME DQ<27> o o b7 DB1o, o =MEI DQ<31> &
o Vss VECPS
REY
Foxconn: 516-0201
Mbl ex: 516-0213
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DDR3 Pl ane Stitching Caps (Space evenly across plane split)

2C3114 |2C3115 AEC3116 J3C3117

i,

2C3119 |2C3120

2C3121

T T TR

" Expansi on"

P Not
Power aliases required by this page:
- =PPLVDDR_S3_MEM B
- =PPDDRVTT_SO_MEM B
- =PPSPD_SO_MEM B (2.5 - 3.3V)
Signal aliases required by this page:
- =1 2C_SODI MvB_SCL -
- =1 2¢_SOD MVE_SDA « =PPLVDDR S3 MEM B
Chon | One Provided by this page: C3100 1 C3101i C3110 kcslll 23113
D] | NotE: " 33100 is oM Tted on this page. 100 —— 104k oA UF oA UF — = Qo UF = 0y fUF —— 0, 1UF
Proper APN(s) required el sewhere. Gé g;r Gé g;r g\,, —F g\,, 1 1 g\,, 1 g\,, 1 g\,,
s =PPDDRVTT_SO_NEM B =
. _PPVREF S3_MEM VREFDQ B
70 21 15 [TR) NVEM CKE<0> 73 O CRED KEY TRETG 74 MEM B CKE<1>
75 | 5 vob CRI Tl CAL vopg | 76
NC)%7 lo NC oM T A5 | 78 MVEM B _A<15> C3130:
70 15 Ep—MEM B_BA<2> 9o J3100 At4g] 80 MEM B _A<14> 2. zzté%—
8L |5 VDD F-RT-BGA3 VDDo| 82 %EB&-A 2
015 C—NEM B _A<12> 83 | J 12/ BCr EQ A1 | 84 MEM B_A<11> 402-
70 15 (TR NMEM B_A<9> 85 o A9 B Ao 86 MEM B_A<7>
87 [ 5 voo 3 vop g |88
0 15 r>—MEM B_A<8> 89 | 5 A8 nl Aso| 90 MEM B_A<6>
0 15 ey VEM B_A<5> o115 as ¢ Ao 92 MEM B_A<4>
93 [ voo g vory |94
70 15 (TR MEM B_A<3> 95 o A3 nRo 96 MEM B_A<2>
70 15 [T MEM B_A<1> o7 loa 0G| 98 NMVEM B_A<0>
99 [ 5 voo VDG | 100
0 15 E>—MEM B_CLK_P<0> 101 | 5 cxo K1 102 MEM B_CLK P<1>
70 15 (TR NMVEM B_CLK N<O> 103 o CKo* CK1* 104 MEM B _CLK N<1>
C 105 | 0 voo VoD | 106
7015 ry—MVEM B_A<10> 107 | 5 At0/ AP BALG | 108 MEM B_BA<1>
70 15 [T MEM B_BA<0> 109 | 5 BAO RAS* | 110 VEM B_RAS L
111 o VDD VDDC 112
0 15 > MEM B_VE_L 115 | ver sor o] 114 MEM B CS_L<0>
70 15 T MEM B_CAS L 115 | o cast ooT0G| 116 MEM B_ODT<0>
117 o VDD VDDC 118
7015 oy MVEM B_A<13> 119 | S a1z cor16 | 120 VEM B ODT<1> i
71wy MEM B CS L<1> 121 [ D NCo NG
123 [ voo vopg | 124 PPVREF_S3_MEM VREFCA B
NCES L o TEST VREFCAG | 126 o
127 o VSS VSSC 128
neer> =MEM B DO<32> 129 | oce2 Q86| 130 =MEM B DQ<36> o 61 1C3135
@ =MEM B _DQ<33> 131 | J pee3 DEB7 o132 =MEM B_DQ<37> oo E == 2,,2UF
133 [ vss vss g | 134 N P\
5 D =MVEM B_DQOS N<4> 135 | O posa* DviG | 136 =NMVEM B_DiM4> Ty -LF
25 B> =MEM B DQOS P<4> 137 o DAs4 Vss & 138
139 [ 3 vss DQss | 140 =MEM B DQ<38> oo 1
258> =MEM B_DQ<34> 141 | 5 pcea DQEY | 142 =MEM B_DQ<39> o =
25 B> =MEM B_DQ<35> 143 o D®B5 VSS 144
145 | 5 vss DQU4o | 146 =MEM B_DQ<44> aD =
woqm>—=NEM B_DO<40> 147 |3 oowo DU, | 148 =MVEM B_DQ<45> &
20 B> =MEM B_DQ<41> 149 o DAL vss g 150
151 | 5 vss DQBS* o152 =VEM B DOS N<5> oo
» > =MEM B_DMVE5> 153 | 0 ows bass | 154 =MEM B DOS P<5> .
155 | O vss Vs & |_156
B 268D =MEM B _DQx<42> 157 | o poaz D6 158 =MEM B_DQ<46> =
2 =MVEM B DO<43> 159 | - pous DQ#7¢ | 160 =MEM B_DQ<47> Ve ¥
D 161 | 5 vss vss & 162
268> =MVEM B _DQ<48> 163 o D8 D20 164 =MEM B_DQ<52> =
wo(a>_=MVEM B_DO<49> 165 | bouo Ds3g, | 166 =MEM B_DO<53> oo
167 | ) vss Vs & | 168
e =MEM B_DQOS N<6> 169 o DQs6* DVB 170 =MEM B DM<6> g
sy =MEM B_DQS P<6> 171 | 5 oese Vss o| 172
178 | 5 vss DB4o| 174 =MEM B_DQ<54> an
e =MEM B_DQ<50> 175 | 5 b0 DB5o| 176 =MEM B _DQ<55> oo
ncE>—=MEM B _DQ<51> 177 | 5 pos1 VsSo| 178
179 | 5 vss DO | 180 =MEM B_DQ<60> =
=PPSPD_S0_NEM B @ =MEM B_DO<56> 181 [ ogse D1, | 162 =MEM B DO<61> oy
o qa>_=MEM B _DQ<57> 183 | 5 pop7 vss o 184
185 | O vss Dos7+ o | 186 =MEM B DG5S N<7>  opmy o0
°R3140 2 D =MEM B _DM7> 12; o bw DQS7 133 =MEM B_DQS P<7> ao =
TOK o Vss VsS o
59 wqa>_=MEM B _DQ<58> 191 | pces DOs26y | 192 =MEM B_DQ<62> o
yé_lﬁ\év » —MVEM B DO<59> 193 |0 noge Dos3g | 194 =NEM B DO<63> oy o
1 O 195 | 0 vss Vs & |_196
MEM B_SA<0> 197 | 5 so EVENT* o | 198 MEM EVENT L o
199 | 5 vpDsPD SDAQ| 200 =12C_SCDI MVB_SDA e,
VEM B_SA<1> 201 [0 sar saLg | 202 =1 2C SODI MVB_SCL oy
203 [ 3 vrr VIT o] 204
1
C31401: 1RO3K141 205 | SSAGRIN - MG P NG| 206
A 2. 22%%:: 26 207 | 5 MrG PIN MIG PI N o298
%EW 2 5/5_2&\/ 209 | 5 MrG PIN MG PI No|—210
402- 2 211 | 5 MIG PIN MIG PI N o} 212
SPD Addr: OXA2( W) / OXAS( Rd) L Foxconn: 516s0706
Mol ex: 516s0790

1 2
O VREFDQ VSO
1C3131 MEM B_DO<0 SO e R VD =g
= > = >
UB B CBD— 10 BY oy 11 caL PPo— D >
% woa>_=MEM B_DO<1> 2 o v
5 189 9 oM T « o | 10 =MEM B_DQS_N<O>
a2 o J3100 %2 o -
2 > =MEM B DM<0O> 11 o Dw DQS0 12 =MEM B_DQS _P<0> o =
150 vss F- RT- BGA3 vsso ] 14
woqas=MEM B_DQ<2> 15 [ 3 o 28 ool 6 | =MEM B DO<6> as
o ca>_=MEM B_DO<3> 17 |5 oo 58 9o 18 | =MEM B DO<7> o -
19 o VSS B VSSC 20
25 CBD> =NMVEM B_DQ<8> 21 o b L~ DQ2g 22 =MEM B_DQ<12> a>
woa>_=MEM B_DO<9> 23 | poe g basg | 24 | =MEM B DOR13> s
25 26
o VSS VSSC
Ve =MEM B DOS N<1> 27 o DAsL* DMLG 28 =MEM B DMc1> am =
5 B =MEM B_DQS P<1> 29 o bast RESET* & 30 MEM RESET L am s =
31 32
o VSS VSSC
2 B> =MEM B DQ<10> 33 o DQLo DQL4 34 =MEM B DQ<14> a
seo> _=MEM B DO<11> 35 [0 oart baso] 26 | =MEM B DO<15> .,
37 38
o VSS VSSC
23 B> =MEM B_DQ<16> 39 | 5 DQie DO 40 =MEM B_DQ<20> a> =
woqa>_ =MEM B DQ<17> N D b@ig| 42 | =MEM B DO<21> s
43 44
o VSS VSSC
25 CBOY =MEM B_DQOS N<2> 45 o bas2* DVR G 46 =MEM B_DiVk2> am =
20T =MEM B_DQS P<2> 47 | 5 Dos2 Vss | 48
49 | 5 vss D@2 | 50 =MEM B DQ<22> @
20 Va:m =MVEM B _DQ<18> 51 o bl DR30o 52 =MEM B_DQ<23> ao
= B =MVEM B_DQ<19> 53 | 5 D19 vss o 54
55 1 5 vss D@8 56 =MEM B DQ<28> -
ey =MEM B_DO<24> 57 [0 oes beeg | 58 | =MEM B DO<29> @E 2
o> _=MEM B_DO<25> 59 | pces vss G| 60
611 5 vss DQs3* | 62 =VEM B_DQS N<3> o =
» m—=MEM B_DM<3> 63| S ove oS3 |64 =MEM B DOS P<3> s o
65 vss vss 66
oy =MEM B_DO<26> 67 |2 boes baB0g] 68 | =MEM B DO<30> (o w
gy _=MEM B DO<27> 69 | o ncer b®1o] 70 | SMEM B DO<31> .,
115 vss vsso | 72
REY
Foxconn: 516s0706
Mbl ex: 516s0790
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8 7 6 5 4 3 2 1

Host Partition A O -> SODIMMA O Host Partition B O -> SODIMMB 0O
o0 10T $MQ DOS Ezgz = =$m2 DQS E;8> an 0 5@y MEM B_DQS_P<0> — =NEM B DOS P<0> oo
w15y MEM A DOS N<0> THEWEETRE = —MEM A DOS N<0> oy - 70 15Ggy—MEM B DQS N<0> e — =MEM B DOS N<O> &
w015 MEM A_DVEO> = ZMEM A DVEO> 0 15 oy VEM B_DMVEO> VAREBRSE=TROE——=——MEM B _DMEO> oy =
i 15@@ VEM_A_DQ<0> WARE BASE= — =MEM A _DQ<0> D 0 15¢mryMEM B_DQ<0> - — =MEM B DOQ<0> o
015 @DVEM A _DO<1> = =MEM A DOc1> oy 7 gy VEM B DO<1> WREBASESTRE = _\EM g DOSIS e o
70 15 ey VEM_A_DO<2> VAREBASESTRUE — —\VEM A_DQ<3> 2 MEM B_DQ<2> VRRE_BASESTRUE — —\EM B_DQ<2> g
0 1oqmy MEM_A_DQ<3> VRRE BASESTROE — =VEM A_DQ<2> %26 S VeV B DO<3> VRRE BASESTROE —  —VEM B DQ<3> g
gy MEM A DQd> oo sz—B"Sb"x — =MEM A _DQ<4> oD 0 ,5@@ MEM B_DQ<4> WKE BASESTROE — —\VEM B_DQ<4> %
70 1 M — = —_ = ] =TRUE  — —
0 15CE> ﬁMﬁ DO<gz = =MEM A DO<5> D 0 1saryMVEM B_DQ<5> T — =MEM B DO<6> o
70 15 C DQO< PR ERSES TR =MVEM A _DQ<6> D = 70 15T MEM B DQ<6> — — =MEM B_DQx<6> o =
D 0 1o MEM A_DO<7> o ——=—=MEM A DO<7> ey o =g MEM B_DO<7> e TR — =MEM B DO<7>
HOST PARTITION A1 -> SODIMM A 1 Host Partition B1 -> SO-DIMMB 2
0 1oqmyMEM A_DQS_P<1> _ — =MEM A DG5 P<I> oy o 15 VEM B P<1> .
10 15qayVEM A _DOS_N<1> WE—BKSE::M — =MEM A DOS N<1> s 70 15gay VMEM B _DOS_N<1> _BASE= W
woqm MEMADVEL> P e — =MEMA DVEL> 0 15 > MEM_B_DVE1> BASESTREE —  _\EM B_DMk2> %
- = - =TRUE —
o MEM A_DQ<8> _ =MEM A DQ<12> . VEM B_DQ<8> - =
0 15B> - — Ya:» X4 70 15, _ — MEM B_DQ<17> 27
70 15 Cary— VEM_A_DO<9> mJK =MEM A_DQ<8> aD = 7 % MEM B_DQ<9> VRREBASESTROE — —MEM B DQ<16> g
e e = antanels 3! R e
7018 o = > 2 701 MEM B 11> _BASE= — -MEM B 23> o
oy NEM A DOS12>  MREBRSETRE — oMEM A DOSIS>  emmya D e e meTRE =M B D 2
7015 MVEM A 13> e e — =MEM A DO<9> oo 7015 MVEM B 13> _BASE= — =MEM B DO<20> oy .
70 15 gy VEM A_DQ<14> REFAe=TRe————NMEM A _DQ<11> 2 7 15y VMEM B DQ<14> - BASEETRE. —  —MEM B_DQ<22> oo
gy MEM A DOS15>  THEWEETRE = SMEM A DO<14> Gy 0 15¢ary_MVEM B_DQ<15> MWEBKSF'M — =MEM B DOXI8> o o
| = =T —
HOST PARTITION A 2 -> SO DIMM A 3 Host Partition B 2 -> SO-DIMV B 3
7035 VEM A P<2> — =MEM A DQS P<3> . 0 15y MEM B_DQS_P<2> — =NEM B DOS P<3> .
M A 70 15 MVEM B N<2> - FASES — =MEMB N<3> -
A 70 15y VEM_ B_DIVK2> oS — =MEM B _DMk3> oD
ﬁ 70 15cgy—MEM B_DO<16> _ — =MEM B DQ<29> @
0 15ary NVEM B_DQ<17> _BASE= — =-MEM B_DQ<25> -
A o ogay MEM B DO<18>  WCPSETRE — oVEM B_DO<26> @E .
A 7018 MEM B_DO<19>  VWEBASETRE = _MEM B DO<30> &S -
A 0 1oqay _MEM B_DO<20> “BASETRE = —VEM B_DQ<28> o o
A 7015 NEM B DO<21>  WWEESETRETTToNEM B DO<24> oo o
A 7018 MEM B_DQ<22> BRSETRE = SVEM B_DQ<27> oS
C 70 15 MEM B 23> - :ﬁ — =MEM B DQ<31> o o
Host Partition B 3 -> SODIMMB 1
S N A D Ny PREBRSETRE =\ eV A e s O DM B D Neas TR = e BB G
70 ISE—LWFBKSETRU::—_—LE 26 70 15 NMEM B N<3> — i —_ =MEM B N<1> .
0 55 (D Ezi DM<22>’Z e —=MEM A DVEZ> oD = 0 1 > MEM B_DMe3> e T — =MEM B DWKI> oD«
s DQ<24> _ — =MEM A DQ<17> § o VEM B_DQ<24> - _ =MEM B_DQx<9> .
70 15 MVEM A 25>  WREBASEETROE = —\VEM A_DQ<20> % . @@ VEM B DO<25>  VREBASETRE = _\EM B DO<13> e .,
0 1oqar> NVEM A DO<26> TESETRE — _VEM A DO<23> oo o e _VEM B_DO<26> TEASETRE = _\Ev B DOcl4> e .
0 1oqmy MEM A DQ<27>  WREBSETRE T VEM A DO<18> oo 01 VEM B DO<27>  WREBSETRE = _\Ev B DOcl5s e .
70 15y MEM_A_DQ<28> UN{EJKSE:;& — =MEM A DO<22> " PrEDVEMB 28> VRRE BASESTRIE = —)\EM B _DO<8> D
oy MEM A DO<29>  WRREWSETRE = -MEM A DO<21> @Ezs = ,SEE MEM B _DO<29>  WAREBASESTRE — _\EM B DO<12> @E -
70 15y VEM A_DQ<30> e e——=—=MEM A DO<16> oy e 10 15 gayMEM B_DO<30> WKE BASESTRUE —  —MVEM B_DQ<11> & >
70 15y MEM A_DO<31> R The——=——MEM A DO<19> ez 70 15, MVEM B 31> WEJ"S%:K — =MEM B DO<10> o
'\IjEloMsL Parpt«Lti on A4 -> S%MDLI\/M %(:‘; '\I;Elost Partition B 4 -> SO DI WM B 4
0 15CE> 5 WIRE BASESTROE——=—— X5 D o 15 NEM B DCB Ped> = =MEM B DQB P<d> e o0
70 15qary—MEM A_DOS_Ne<4> b — =MEM A DOS N<d> 70 s M B N4> WREBASEETROE =" —\EN B N<4> o
70 15 oy MEM A_DMk4> o= =VEM A D> oD = 0 1 > MEM B_DMkd> R T — =MEM B Dikd> oD+
70 15gry—VEM A_DQ<32> re——=-MEM A DO<33> ey 70 15¢gryMEM B_DO<32> ’ — =MEM B DQ<32> 2
0 15¢gy—MEM A_DO<33> MWE’BKSZM — =MEM A DQ<32> i 70 1sgayVEM B DO<33> —BASESTRUE. — —MVEM B_DQ<36> ao -
o@D NEMA D342 o = MEM A D34 2 0 gy NVEM B DQ<34>  MREBSETROE T -\VEM B_DO<34> o
70 1 MEM A DQ<35> — ~ — =MEM A _DQO<35> ) MEM B_DO<35> = =TRUE — _
0 15> _ — 6 70 1: — MEM B_DQ<35> .
o iga MEM A DO<36>  VNEBSETRE — _\EM A DO<36> = S NEM B DO<36>  PREERSETRE — _\Evi B DO<37> oo .
70 1 MEM A 37> — = — =MEM , VARE_BASESTRUE  — _—
D e weTee = S\ A D e e =SV EN Dt D
o 18 M A > REBASETRE — VeV A > o I —arv=vr: > VREBSETRE — _\evp D g
B l\leloMs'E\ Parpt<5i>ti0ﬁ A5 -> S%MDLNM %(55> Host Partition B5 -> SODIMMB 5
70 15 DS - = = DS Va:n 3 70 15y MEM B_DQS_P<5> _ — =MEM B_DQS P<5> &>
0 1oqmy NEM A DQS_N<b> WREBSETRE 7 - VEM A DOS_NS5> e 0 15 geryMEM B_DQS_N<5> _BASES — =MEM B DOS_N<5> e s
70 ISEM—WE_BKSE D|VKS>7=TRLE — =MEM A DIVK5> oo = 70 15 EMMWRRE:BKSEZTRLE E =MEM B_DM<5> o 2
70 15y VEM A &40>—mﬂ% — =MEM A DQ<45> ey 7 15cgry—MEM B DQ<40> _ — =MEM B DO<41> oy
70 1oy VEM A DOQ<41> e —=—=MEM A DO<41> ey 70 1sgary VEM B DO<41> e P — =MEM B DQ<40> G
0 1> MEM A DO<dp>  VREBASE — =MEM A DQ<43> 0 1ay MEM B DO<dp>  WREBASETROE T —MVEM B_DO<43> ar
70 5oy VEM A _DOQ<43> VREBASEETRE — —MEM A DO<A7> oy 70 15qaryMEM B_DO<43> WRE BASESTRE = —\EM B DO<42> oo .
o ooy NEN A DO<4d>  VREERSETRE — VeV A DO<40> . NEM B DO<d44>  TWEBSETRE — _\Ev B pOads oo
o M A TS VRRE BASESTROE — _\EM A 12> @26 :Zi:@ MB T WARE_BASESTRIE — _\ =\ g TS o
o MEM A_DO<46> _BASE= — -MEM A _DO<46> . <D I\/EM_B_DO<; 46> WREBASETRE — _\EM D@D
0 15> - — D = 70 15, — p— MEM B_DQ<47> .
70 15y MEM A_DQ<47> @;K — =MEM A DO<44>  Syu 70 % MEM B_DQ<47> m;:x — =MEM B_DO<46> @@ .
Host Partition A6 -> SO D MM A 6 Host Partition B 6 -> SO D MM B 6 ==
70 15, MEM A P<6> _ — =MEM A DOS P<6> ey 20 15 MEM B P<6> —_ =MEM B P<6> .
70 15y MEM A_DQS_N<6> e P — =MEM A DOS N<6> Sy 0 ey MEM B_DOS_N<6> _BASE= — -MEM B DOS N<6> oo o
7015 VEM A_DVK6> VAKE_BASESTRE " —  —MVEM A_DIVK6> 2o VEM B_DMk6> _BASE= — =-MEM B _DMk6>
SR VEM A 15 VARE BASESTRUE —— oD 7 1 D NARE BASESTRUE —— o >
70 15E> DQ<48> _ — =NEM A DO<52> § o MEM B DQ<48> - — =MEM B_DQ<52> -
0 15y VEM_A_DO<49> m;:x — =MEM A DQ<55> % . % MEM B _DQ<49>  WARE BASESTRE — —\EM B_DOQ<49> @E .
7015 MEM A DO<50>  MRRE_BASES — =MEM A DO<54> 2 0 VEM B_DQ<50> _ WAREBASESTRE = _\EM B DO<55>
m,fg'_" M A 1> VARE BASESTRIE — _\EM A 710> @2: 721:@ ME 1> VARE BASESTRIE — _\EM B DG
D VEM A DO<52> WARE BASESTROE — - \VEM_A_DQ<48> g D VEM B DO52>  WAREBASETRIE = _\eM B DO<50> e
. 15@@ MEM A_DO<53> _ MREBASESTRIE = _\EM A DO<53> @E % MEM B DO<53>  WREBRSETRE = _\eM B DO54> o o
gy MEM A DO<54>  TREWEETRE = SMEM A DOS51> oy 0 gy NVEM B DQ<54>  MREBSETROE — -\VEM B_DO<53> @@ -
A 0 1oq@yVEM_A_DQ<55> e = =MEM A DO<50> oy 0 1oqay _MEM B_DO<55> SETRE — SMEM B DO<48> o .
Host Partition A7 -> §O-DII\/MA7 Host Partition B 7 -> SODIMMB 7 SYNC NASTER=REB7 MLB SYNC_DATE=02/ 267 2010
0 5@y VEM A_DQS_P<7> — =MEM A DS _P<7> 26 70 15¢gryMEM B DQS P<7> — =NMNEM B _DOS _P<7> 2 pmya -
10 equry MEM ATDOS Ne7> TREFRSETRE — = IVEM A DOS NE7> (o oo o oo MEM B DOS_Ne7> VREBRSETRE — _\VEM B DOS_N<7> s SO- DI MM Pi nswaps
7 15 rmy—VEM A DMVE7> N e — =NEM A DIE7> oD = 7 15y MEM B_DM<7> BASEETRE. — —MEM B DVK7> oD
e il i sy acmte
10 15ary—MEM A_DQ<56> — =MEM A DQ<61> s - ; DO< - = DO< 051- 8407
73 1: M A 7> ot = 2: ° =D MEM E 56> VARE_BASE=TRUE :NEm S 5$z D 7 d} Appl e I nc. - o
70 15y VEM A _DO<58> B D VARE_BASE=TRUE MEM B DO<62> =27 S A.0.0
o 1o NVEM A DO<59> BRSEETRE — = a —MEM B DOsBos 27 NOTI CE OF PROPRI ETARY PROPERTY:
70 15, MEM A 60> VARE_BASESTRUE  —  —\VEM A _DO<57> - - > < THE | NECRMAT] ON_CONTAI NED HEREI N | S THE
- MEM B_DQ<60 27 PROPRI ETARY PROPERTY OF APPLE COMPUTER, | NC.
70 15CB> MEM A DQ<61> 2 :TRUE — =MEM A DO<56> — 2 —VEM B_DO<61> . THE POSESSOR AGREES TO THE FOLLOW NG
o 1oy VEM A_DO<62> MNKE?B?SSI:ZIRLL = _MEM A DO<62> o —MEM B DO<63> <D | TO MAINTAIN THI'S DOCUVENT | N CONFI DENCE 32 OF 109
o o mS MVEM A DO<63> VN BRSETRE —  _\VEM A DO<63> oo - =MEM B DO<58> - 111 NOT 10 REVEAL R PUBLI o 1T 1N WHOLE CR PART
= =TRUE — <D IV ALL RI GHTS RESERVED 28 OF 76
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NOTE: Must not enable npre than two SO DI MM nar gi ni ng
- =PR3VE 55 VREEMRCN buffers at once or VRef source may be overl oaded.
T VREFMRGN: YES
RS33OO s _=PPVTT_S3_DDR_BUF R3321
1 R PP3V3 83 VREFNRG\I DAC 10mA max | oad 1 200 , PLACE_NEAR=J2900. 1: 2. 54mm
N&K‘\/\EDTH= inm 1%
N VREFNRGN YES EFNRGN YES Lew
VREFMRGN: YES 40
PPVREE M VREFDQ A .,
. W }UF CRI TI CAL 3201 §2% VREFMRGN: YES a 3 T
VREFMRGN: YES 0. 1%%__ A2 _ &25 R3322 Zo.
g U3300 Ry 2 5! VREFMRGN_ DO SCDI MVA_BUF 1333 2
VDD - .
* m-=1 2C_VREFDACS sa 9scL  nsop VOUTAIL VREFMRGN_SCDI MVA_DQ ml, . ch VREFMRGN YES 11_1; w PLACENEARERSS2L. 2 1mm
soq@g>-=1 2C_VREFDACS_SDA Tsoa ¥ vourgl2 VREFMRGN_SCDI MVB_ DO 40
90 ﬁ vaurd4 VREFVRGN_SODI MVB_CA
Addr =0x98( V\R) / 0x99( RD) 10a1 L vargs 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 sanme tine! ‘R3320 1%,
100K Mib w
4 e B VREFMRGN: YESt YR Wi 2B =
= 2402 c \1*\&5’25% R3324 | ValrAGEo vsY m
oM T VREFMRGN DQ SODI MVB_BUF 1%&3\2
R53310 = o), & VREFMRGN: YES 1%, PLACE NEAR=R3323.2: 1nm
SHRT,  ppays S3§é%E§m CTRL V. Mib ¥
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. 54mm
ik PCA9557 100K \/1}//@&
ooy P& yne 4 REFMRGN: YES s
31p0 P17 VREFMRGN DQ SODI MVA_EN 2402 3330 1 VREFVRGN: YES! PPVREF_S3 MEM nyﬂREFCA A
Addr =0x30( WR) / 0x31( RD) ZIp P29 VREFMRGN DQ _SODI MVB_EN S2E . '\5&%%% A WX&E‘%‘”;E\E* 3 mm
5|n0 pd 10 VREFMRGN CA_SODI MVA_EN = 4 37’3— - 0cSP R333 o
pq 11 VREFMRGN CA_SODI MVB_EN R VREFMRGN CA_SODI MVA_BUF LAAAZ
ps 12 VREEMRGN_MEMVREG EN a3 £ VREFMRGN: YES W PLACE_NEAR=RE331.2: 1nm
=1 2C_PCA9557D_SCL ilscl Pe[ 13, no( RSVD f or  FBVREF) A MZ&W
@ =1 2C_PCA9557D_SDA 2|spa P7] VREFMRGN CPUGTLREF_EN
TR p T P VREFR3NRG\133:3YES
~ LY = 1 200 , PLACE_NEAR=J3100.126: 2. 54mm
T VREFNRGN: YES %/{:11; w
L 'R3330 40
= 100K VREFMRGN: YESY PP\;REF SinEMnYnREFCA B x
- o PCA9557D_RESET_L Yow Q\jl\\&g‘z%% R3334 PRER WS 2
RST* on 'platformreset’ so that system 202 VREEVRGN_CA_SCDI MVB_BUE LARR 2
wat chdog wi | | di sabl e mar gi ni ng. al, ¢t VREFMRGN: YES M:ll/g,\é\/ PLACE_NEAR=R3333. 2: 1nm
— Vo - L
NOTE: Margining will be disabled across all - 402

Required zero

soft-resets and sl eep/ wake cycl es.

ohm resistors when no VREF nargining circuit stuffed

VREFMRGN: YES

'R3335
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 100K™ ™\ e VRGN YES
116S0004 2 RES, MIL FI LM 0, 5% 0402, SM LF R3321, R3323 CRI TI CAL VREFMRGN: NO rﬂ:.lf‘év 3401 4 VREFMRGN: YES
ARl | aPel 5834 R4z
116S0004 2 RES, MTL FI LM 0, 5% 0402, SM LF R3331, R3333 CRI TI CAL VREFNMRGN: NO Eld%’q_ -
B o= cl VREFMRGN_MEMVREG BUF 6i5 DDRREG FB oD -
= o € VREFMRGN: YES 111/§w PLACE_NEAR=R7320. 2: 1nm
* Y ViabH
Pag e I\bt e S T VREFMRGN. YES
Power aliases required by this page: R3340
- =PP3V3_S3_VREFMRGN 100K VREFMRGN: YES
- =PPVTT_S3_DDR BUF Liow M\jl\\ﬁgﬁg R3344
Signal aliases required by this page: 02 VREFMRGN_CPUGTLREFE_BUE 12082 CcPU GILREF o o
- =1 2C_VREFDACS_SCL A, 74 VREFMRGN: YES 1%, PLACE_NEAR=R1005. 2: 1nm
- =1 2C_VREFDACS_SDA = 2 R pH
- =1 2C_PCA9557D_SCL
- =1 2C_PCA9557D_SDA
BOM options provided by this page: VREFMRGN: YES
VREFMRGN: YES - Stuffs VREF Margi hing 1R3345
Circuitry. 100K
VREFMRGN: NO - Bypasses VREF Margi ni ng E’Z'}E\év
Crcuitry. 2402
A MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG CPU GTLREF ( FSB) S L LT =Y D‘:‘TE:(_)Z 28,2010
DAC Channel - A B C C D D FSB/ DDR3 Vref Mar gi ni ng ]
PCA9557D Pi n: 1 2 3 4 5 7 d} Appl e Inc. 051- 8407 | D
Nom nal val ue 0. 75V (DAC. 0x3A) 1.5V (DAC. 0x3A) 0.7V (DAC. 0x8B) ® A 0.0
Mar gi ned target: 0. 300V - 1.200V (+/- 450nV) 1.998V - 1.002V (+/- 498nV) 0. 200V - 1.050V (+/- 500nV) NOTI CE OF PROPRI ETARY PROPERTY:
DAC r ange: 0. 000V - 1.501V (0x00 - 0x74) 0. 000V - 1.501V (0x00 - 0x74) 0. 000V - 1.191V (0x00 - 0x50 I:E E@g&h&gﬁ@:g&éﬁf&%&mﬂm
VRef current: +3.4mA - -3.4mA (- = sourced) +33uA - -33UA (- = sourced) +750UA - -528uA (- = sourced) || TO M NTAIN TH S DOCUMENT | N 0N DENGE 33 OF 109
DAC step size: 7.69nV / step @ 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
8 7 6 5 4 3 2 1
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PCl E

WAKE L

Al RPORT

BLUETOOTH

727 NA PEAK
606 MA NOM NAL MAX

- PP3V3 W AN

: AP_CLKREQ Q L

'R3454
100K
1%

1/ 16W
ME- LF
2402

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.

AP_CILKREQ L oo i

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 Tl CAL
CONN PCIE M N _D2R P
J3401 oD
500913- 0302
32 o~ 31 CONN PCIE M NI _D2R N oo SR
= T
2 1
(AP_RESET] - FID4E - 90- DLpus&ONA
g 6 O O 5 g PLACE_NEAR=J3401. 11: 2MV SYM.VER
- 0 0 - s 3
e armoon o W00 PCIE CLKIOOMMN _CONNP — 4{Y YY) PCIE CLKIOOM M NI _P ams
10 9 —
0 0 -
EVEE] D FER B 5. PCILE CLKI0OM M NI _CONN N 1YY Y L2 PCIE CLKIOOM M NI _N ame
14 13
NCx 510 o112 CRLT| CAL
0 0 - !
Tipee i e (3403
20 o0 19 - PLACE_NEAR=J3401.23: 2w DLPONS
22| 0 ot — s CONN_USB2 BT_P 4{YYYLs USB BT P aD e
245 23 — s CONN_USB2_BT N f—
210 of2 L.
2
28] 0 Olar . . PP3V3 S3 BT F L USB_BT Ya:n SURD
30 29 — .
00 VRN WS 2 W
() 33 1C341%g L3406
- o 2 (YY)t =PP3V3_S3_BT ,
%5 LACE_NEAR=L3406. 1: 2MV FERR— 120- O—'M l 5A
0402- LF
= PLACE_NEAR=J3401. 27: 2MV
PP3V3_W.AN F ..
Supervi sor & CLKREQ# |sol ati on
=PP3V3_S3_W.AN , 4
CRI TI CAL - 1 C3440
R3440'| |['R3453 s —L 0 1uF
100K 232K -, 8%
%13\7\‘7 6w u3440 2 ¢EEm
ab5, (], SLGAAPO16V
TDFN
P3V3W AN_VMON 2 |sense
. AP_RESET_CONN L 4
DLY = 60 ms +/ - 20% AP RESET L om =
AP_PWR EN 106

R3453 |I'S DI FFERENT FROM K6

VCLTAGE:%. 3V

C34221

0 —
PLACE_NEAR=J3401. 29: 2MV| \/’2

mm

402

15580367

L3404
FERR- 120- OHW 3A

|
o
R—NH
<N
N
|

3V S3 WLAN FET

MOSFET TPCP8102
CHANNEL P- TYPE

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

SENS_R ENG
CRI Tl CAL

R3452
0. 002

o PP3V3 W AN F 1

%{
=

c\
i

1

2

MNITREWDTH=T mm 5
M N_NE DTH=0.5 nm
VOLTAGE=3. 3V

C3420

W

PLACE_NEAR=Q3450. 7: 2MM

ILACE_V\EAR=@A5O 5:2MV

K
172w
1206

2 PP3V3 WAN R

4 ™
M N_NECK_W DTH=0. 5 nm

CRI TI CAL

Q8450
TPCP8102

23VIK-SM

M N_LTNE_W DTH=1

VOLTAGE=3. 3V

=PP3V3_S3_WAN ;3

'R3451
10K

o
2 2

C3450 3
0. 10F R3450
1|2 F3VBWAN SS 1 2 PM VAN EN L o
1] AN <
19% 1 1§\£v
05 02
| SNS_Al RPORT_P o < -
I SNS_Al RPORT_N o < -
PART NUMBER | QTY | DESCRI PTI ON REFERENCE DES | CRI TICAL | BOM OPTI ON

101S0245

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

R3452

SENS_R: PROD

SYNC MASTER=K8/7 M_B SYNC DATE=02/ 26/ 2010
L

X16 W RELESS CONNECTOR
d} Appl e I nc. 1- 8407
®

05
A. 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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D =PP1VO5_ENET_PHY ,
e (221mA typ - 1000base-T)
P A R0 81 1 8 e NeareLs00. 361 1.5 W ( 7mA typ - Energy Detect)
CB?].O 1 CB?ll 1 1| we: marvel | nunbers, update for Realtek
P —— 0.1UF CRITICAL
- i V2 16772 L3718
s _=PP3V3_ENET_PHY ACE NEARABT00. 371 1.5 202 2402 FERR- 120- OHM 1.
(43mA typ - 1000base-T) o o P! 0402- LF BLACE NEAR-US700. 3615 WM
(19mA typ - Energy Detect) PLACE_NEARUST00. 15 A il —NEARELB700. 28:5 W
WF: Marvel | nunbers, update for Realtek C3700 [1C3701 | C3702 =
CRI TI CAL (}J AUF — (}JQC}UF o (}Jg o PP1V05_ENET PHYAVDD
L3705 i T T TOCREE RS W
FERR- 120- OHV 1. 5A 435 435 435 X LENET1V05: BXTC3715 1 7
3714 R3722 2. 20E L 0.1
2. 28 0 618~ 1 :7)2 A NEAR-UR700. 101 1.5 w1
> £ 63 gz %15!, X85 X35 =PP3V3_ENET_PHY VDDREG ,
% . - - -
PP3V3 ENET PHYAVDD 5402 PLACE_NEAR=U3700 45 5[ v If internal switcher is used, nust place 1x 22uF &
BFEES § MY PLACE_NERR-UB700. 41: 1.5 MM = ENET1VOS: | NT ENET1VOS: INT 1y 0. 1uF caps within 5mm of U3700 pins 44 & 45.
7 . PLACE_| U3700. 6: 1.5 MV = &723 1@722 X . . X
1C3705 [t C3706 ARG W NOTE: VDDREG rise time nust be >1ns to avoid damage to switcher.
o,lUF __g o/1U;: ENET1VOS5: | NT ggéwt
2 45}2{ 2 45}2{ B PP1VOS ENET PHYAVDD R 0,23 4 oR
k&_l:\\/\éETH: & 0402 50517 16WF- LF PLACE_NEAR=U3700. 44: 5 MM
=T. 05V = If internal switcher is used, nust place inductor within 5mm
= of U3700, and 1x 22uF & 1x 0. 1uF caps w thin 5mm of inductor.
R3750* IR3751 R3752* If internal switcher is not used, VDDREG and REGOUT can fl oat.
no sTurr ol3| 8lR[E| 39| o 88l s|e 4-17250 460176K 4. 17350 =RTL8211_RECGOUT .
Rz 2:2 o
C R3720' |*R3725[ ~3- ~g— ¥’ o ~o- o ;5}29’2 240-2Lw CRI TI CAL M:A }29'2 ENET1VO5: | NT ENET1VO5: | NT
111%\“?& %“"1753 5 § E g g g ENET1VO5: I NT C3721 1 C3720
1 1 < > 2
AN B8s! 0o~ BRD Por ExeBral O, bBLeLRaL §w teher - “’{:4!352 452t cle|3 T7| 6,‘6\L 4. 7LU?—|-7(%%1A g%w
X5R
s D =RTL8211 ENSWREG - 2 NSVREG RTL8251CA- VB- GR REGOUT|_48  RTL8211 REwJT L 1 Y L2
- TQFP NECK TH=8 PLE031B- SM PLACE NEAR=L3720. 2: 5 MM
R3796 > e G5y OIDTETRE  PLACE NEARILS700. 45: 5 M
s o [ ENET_CLK125M TXCLKA R 2 » ENET_CLK125M TXCLK_R -2 ITxc R oy . ENET_CLK125M RXCLK_R R3790 o . 2 oot ENET_CLK125M RXCLK gy 15 75
o
%,é_LF s > ENET_TXD<0> -2 x00] ] R | ENET_RXD_R<0> R3791 o . 2 ENET_RXD<0> o e
e ENET_TXD<1> - 24 |Txo 1] RXD[ 1]/ TXDLY| 16 g | ENET_RXD R<1> R3792 ¢ p O TIOW MR P ENET_RXD<1> .
E ENEr TXD<2> i 25 RGM I/ M| 17 - H\S /9\5 o I7T6W  M--LCF 40 m
70 TR - TXD] 2] RXD{ 2] / ANO - | ENET _RXD R<2> 0 1 - — ENET_RXD<2> oo e
ENET_TXD<3> - 28 [Tx0 3] RXD[ 3]/ ANL|_ 18 o | ENET_RXD R<3> R3/94 g . 2 ENET_RXD<3> 1873
E . . o I7T6W  M--LCF 40 @
. ENET_TX_CTRL - 27 lrxcrL RCTL 12 oo »| ENET_RXCTL_R R3795 o . 2 ENET_RX_CTRL -
E h . o 17 T6W  WM--LCF 40 E
o rmy—ENET_MDC - 20 IMc MO+ 0] | L gty ENET_MDI _P<0> pmy 275
s 15CEy—ENET_MDI O PasEN VT VANAGENENT M -[0] |2 g ENET_MDI_N<O> ooy oo vs
R3724 M H 1] |2 gt ENET_MDI_P<1>  myirs
mo—ENET_RESET L 14 /\O/\ 2 M -[1] 0 ENET_MDI _N<1> s
e ENET RESET L 1 2 RTL8211_PHYRST L 9 JprvrsTer RESET | vEDI A DEPENDENT - N
o NO STUFF MO+ 2] |8 gty ENET _MDI _P<2> myos
MLE |1C3725 M -12] 2 g ENET_MDI _N<2> .
* < LUF RTL8211_RSET - 20 |RsET REFERENCE Dy
ENET_RESET_L |'S NOT ASSERTED WHEN WOL |'S ACTI VE. T; %8%’ - MO 3] |l g ENET M _P<3> mrysns
B HENCE, RC (C3725 AND R3725) ARE NOT STUFFED. o2 M -[3] |12 ENET_MDI_N<3> s
RTL8211_ CLK125 - 32 |cLkizs
R§743;;9<1 cLOcK LEDO/ PHYADO| 32 gy RTL8211 PHYADO
: %% 73 31 RTL8211 CLK25M CKXTAL1 42 |okxTALL LED LEDL/ PHYADL| 35 oo RTL8211 PHYAD1
%’{Ezltbw TP_RTL8211_ CKXTAL2 -3 looaace LED2/ RXOLY|_38_ gy RTL8211 RXDLY
2 o
~— G\~ NO_STUFF
'R3731 C3780 1 R3755!| R3756! |'R3757
~MRISIS 10PE —— 4. 725 4. 725 4o 7K
1/15w T 18W 18W 6
A5t EiB R T e
= Reserved for EM
per Real Tek request.
RTL8211 25MHz C ock
NOTE: MCP89 CAN PROVI DE 25MHZ CLOCK, BUT CLOCK RUNS WHENEVER RMGT RAI LS ARE POWERED.
Desi gns nust ensure PHY is powered whenever RMGT rails are, or use separate crystal.
R3746
s > MCP_CLK25M BUFO_R 1,35 2 RTL8211 CLK25M CKXTALL gy o s
b
A oL ACENENT WE_’:%E) F‘ ‘o Lra00 YNC IVASTER=KS 7 B SYNU DAIE=UZ/ £Z6/ ZUL
_NOTE=Pl ace ¢l ose to t ,,r ne1t P
Configuration Settings: 051- 8407 | D
PHYAD = 01 (PHY Address 00001) Appl e Inc. rEvreToN
AN[ 1: 0] = 11 (Full auto-negotiation) 1) A. 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
e PEEa6dR ACRERS T8 THE FOLLOW NG .
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 37 OF 109
Il NOT TO REPRODUCE OR COPY I T "
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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. 54 PLACE NEAR=T3901. 4: 2. 54 MM

ENET w\lN C—I—AP PLACE. EAR:T%SE:‘NEA%T 1.3:2.54 WM

1 C3900 1 C3901 1 C3902 1 C3903
—L 0. 1UF -0 1UF —L 0. 1UF -4 0. 1UF
- 10% — 10% — 10% — 10%
) 2 Sg¥ 2 ¥ 2 ¥ 2 ¥
ENET_MDI _x<1> pi nswapped for | ayout 402 402 402 402 _—
ETHERNET CONNECTOR
CRI TI CAL =
T3 O 1 CRI Tl CAL
7 uggy—ENET MDI_P<l> 1 g" 12 s ENET_MDI_TRAN P<i1> 93?99
RJ45- X- Ki
1o, ENET_MDI_N<1> 2 11 s ENET_MDI_TRAN N<1> 'Q R THcl) 83
La:ims = R3903 A ENET_NDI
3 .-U: 10 ENET CENTER TAP<1>1 2 75 EE DS °© 12:3{2
™> —> 1%1/ 16W ~MF-LF 402 3 ol Tran P1
TLA- 6T213HH R3902 410 TRAN_P2
C 4 9 ENET_CENTER TAP<3> 1 2- 75 5 ol TrRan N2 C
191/ 1(,5\\{1\%- LF 402 510 TRAN_NL
7 s1qgy—ENET_MDI_P<3> 5 ban] 8 s ENET_MDI_TRAN P<3> 1 o TR s
== . L
N3
7 gy ENET VDL Ne3> 6 7 s ENET VDI TRAN N<3> N
<— RX 9
CRI TI CAL —ifO SH ELD
.—O
s s1mry—ENET VDI N<2> 1 T3%02 12 s ENET_MDI_TRAN_N<2> - 12514 0704
> gy ENET_MDI_P<2> 2 11 2 ENET_MDI_TRAN_P<2>
3 I'U: 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
> ngmry ENET_MD_N<0> 5 8 s ENET_MDI _TRAN_N<0>
o ENET_MDI_P<0> 6 7 2ENET_MDI _TRAN_P<0>
i e:nt e
3 ENET_BOB SM TH_CAP
I_' 7|_' r I_' I_' gl_' r Tr ansf ormer s shoul 9 be M NI BRER: S,
mrrore on opposite
6] 5 4] 9 210] 1 6| 5 7| 4 210] 1 H CRI Tl CAL
SHI4EFE E4daiaed Sides of Cthe bbard 1 C3910
B —L_ 1000PF B
D3900. 1: PLACE_NEAR=T3901. 6: 4 MM T 1%
D3900. 5: PLACE_NEAR=T3902.2: 4 MM 2 cerw
D3901. 1: PLACE_NEAR=T3902. 6: 4 MM
ché;,g&gwg RG_ANP85124P3 D3901.5: PLACE_NEAR=T3901.2:4 MM
SLP2510P8 SLP2510P8
ENET_ESD 9 ENET_ESD 9
CRI TI CAL CRI TI CAL =+

A IbYNL, IVASIER=RKo/ VLB SYNL DAIE=UZ/ 25/ ZUL

d} Appl e Inc. 051-8407
S A. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P RI ETARY PROPERTY _OF APPLE COMPUTER, | NC.
THE POSESSCR AGREES TO THE FOLLOW NG
, | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 39 OF 109
DO NOT' SYNC FROM K6, W TH K84’ S CONNECTOR 111 NOT To REVEAL CR PLBLI SH | T I N WLE CR PART
IV ALL RI GHTS RESERVED 32 O: 76
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CRI Tl CAL
ODD Power Contr ol it
I L TPCP8102
[ 23VIK-SM |
«=PP5V_S3_CDD _ Gy FRoN SWOOD R
51850519 ﬁ}{ﬁ% Nefs A
[T
CRI TI CAL i =
14502 RA395 1 CA595 o—
78171-0002 M:lg% - (}’H%EJGBUF ]
L4530 ) - =PPAVS S0 0D bk, R4595 |* 5 GA590
RAS31 FERR 1000- G oDD_PVR EN Ls5v L 1 X00K, oDD_PWR_SS 01?|1L2JF
D o __SYS LED ANQ)EADZ 4.7 1 o 7 SYS LED ANODE R 1 ‘ ] ‘ \_ 2 SYS LED ANCDE UF 1 E| R4 1 50@ IL/ SENS_R ENG CRI Tl CAL D
5% 1/ 16W 0402 2 1/16W 18\;- 13
o o bl 1o§ R459 I SNS ODD P o s
L4531 . 2 02 F %8 oD
1 4531 FERR-1000- OHM O K e I SNS ODD N
0. 001UF 2 D ¢ 75
S 1 SYS_LED RETURN LE H NOTE: 3.3V nust be SO if 5Vis S3 or S5 to o 2ra
—F ol St ensure the drive is unpowered in S3/S5.
ssr\/Bnglﬁl
_L ST
1 oDD PWR EN L
_—
.2 PP5V_SW QDD
. emm
W ETR-WY BTHEG.
SATA ODD FLgpag -
oo F&fPAv
%MPV}3§ PLACE_NEAR=CA4520: 3WM
. =PP3V3_S0_CDD 3 (Y YY 4 SATA ODD R2D UF_P 11124521 SATA_CDD R2D G P o
R — 0. 01UF |l 10%16v CERM 402
CRI TI CAL —_— :
, 14500 2 (YY1 . SATA ODD R2D UE N 1112 C4520 SATA ODD R2D C N n
C R453930K 54'7:252T_ 05164 ] 0. 01UE |l 10%16v CERM 402 C
5% i 70 C 2 PLACE_NEAR=14500. 6: M1 PLACE_NEAR=UL400. AJ2: 3MM
zb}zévz 1 s[5 ola 7 SATA_ODD R2D P
= 55 ols - SATA_ODD R2D_N
7 8
% 7 qomSMC_ODD_DETECT gggm w77 SATA CDD D2R C N @%‘ngl_
I ndi cates di sc presence E 0 O ij - SATA_ QDD D2R C P 90- Tivt 1T MA PLACE_NEAR=FL4525. 3: 3MM
0o LPLT
15] 5 o l2e 4 (Y Y Y L3 1 SATA ODD D2R UF_N 1112 CA526 SATA _ODD D2R N oo s 7
L 1 R — 0. 01UF |l 10%16V CERM 402
51650616 1YY\ 2 .. SATA ODD D2R UF P 11124525 SATA_ODD D2R Py
0. 0LUE |l 10%16V CERM 402
PLACE_NEAR=J4500. 10: 4MV
PLACE_NEAR=CA4526: 3VWM
SENS_R: ENG
CRI TI CAL
ORI TI CAL %4%3929 PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
FERR—L%)S-%QM AA FRn 101S0245 2 RES, 00HM 5% 1/ 4W MF- LF, 1206 R4599, R4598 SENS_R: PROD
. PP5V SO HDD FLT LYY Y L2 PP5V SO HDD R, 1% 2 =pP5V_SO_HDD.,
= ) 0603 N RERR-TY BIFES: S 3 4
B VOLTAGESS PLACE_NEAR=J4501. 9: 3mm = 2 C4502 B
0. 1UF L _ISNS HDD P rpmy a6 75
209 . . .
1 ééfM I SNS_HDD N gy 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 CA586 12
FL4502 27pF 1% oy PLACEMENT_NOTE: Pl ace R4585, R4586, CA585, CA586 on the sane si de.
'%Mpv%;‘s CERM 402 Resi stors shoul d be on inside, with SATA passing straight through.
12 SATA HDD D2R C P 3 (Y Y Y4 . SATA HDD D2R UF P 45161 2 s SATA_HDD D2R FILT P R4586 . 2 SATA_HDD D2R P gy 1o
CRI TI CAL _ 0. 01UE | 10%16V CERM 402 27. 4 1%, 126w
5&%28 4 4 SATA HDD D2R C N 2 (Y Y Y\t . SATA HDD D2R UF N CA5154 |2 s SATA_HDD D2R FILT_N R4585 , 2 SATA_HDD D2R_N gm0
1 2 0. 01UF !l 10%16v CERM 402 27.4 1% 116w
00 PLACE_NEAR=J4501. 6: 3MM A . 6 M-LF 402 f—
3ho ot PEAGE-NEARELAR2S: §: 3MM CA585 1>
Toole — 13 T
odlo ST Bis
113 o2 - 90 ¥ MA
K] D X pal DERLLS
15[ o ]16 i 2 SATA_HDD R2D N 3 (YY Y4 _ . SATA HDD R2D UE_N 45111 2 SATA HDD R2D C N _(rm o n
e — 0. 01UE | 10%16V CERM 402
51650616 .12 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: 3MV A .3
PEAGE-NEARET4389: 143 YW
A £ SYRC VRSTERERS T MBSy DATE=0r2erzord A
d} Appl e I nc. 051- 8407 | D
<) A. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY OF APPLE COVPUTER, | NC.
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s _=PP3V42 G3H SMCUSBMUX

Port Power

s _=PP5V_S3 EXTUSB

Swi tch

POR IS METAL USB CONNECTOR PARTS

USB PORT A ( FRONT PORT)

PLACE_NEAR=J4600. 1: 3 mm

18 (OO} USB EXTA OC L

18 (T} USB EXTB OC L

NOSTUFF
CRI TI CAL CRI TI CAL
C4690 * 1 C4691 ' C4616 ,|' C4696
100F —— —— Q. 1UF ——100UF — 100UF
63V , , 1oV S % S %,
X5R CERM POLY- TANT POLY- TANT
603 402 CASE- B2- SM

CASE- B2- SM

CRI TI CAL CRI TI CAL
U4690. 7: PLACE NEAR: J4600. 1: L4605
U4690 | U4838: & BEASEREAR 34898: 113 WM FERR 220- OHM 2. 5A
TPS2064DGN
2 in Ut PP5V S3 RTUSB A ILIM . 1YY Y L2__PPsv s3 RTUSB A
o], P NIRRT T os LR WERST T
oc1* VOLTAGE=5V 0460 5 1 VOLTAGE=5V
3 |en ourz| 8 PP5V_S3 RTUSB B I LIM 0. O1uF
5 20%
oc2 T
: e C468b
402 90- OHM
DLPONS
= RIS

LT DTHED_5
N NCNEER-W DIVED. 2
NS
EN2
GN\ND__TPAD
1 9
4695 L 1 C4617

Can NOSTUFF one of C4616 or C4696, BUT NOT BOTH

62 MB PWR EN
CAN NOSTUFF C4696 AND C4616 AFTER CHARACTERI ZATI ON
We can renpve C4690 later if the output cap of the 5V_S5 regulator is close enough.

USB/ SMC Debug Mux

75 72 USB EXTA MUXED N 4 3

72 USB_EXTA MUXED P 1YYy 2

El

CRI TI CAL
J4600

USB
F-RI-TH K84

—

2

g%
NC&
g«

VBUSI6

alolnle
[eNeNeNe)

Sodh

—9

0

RCLAMPO502N
SLP1210N6
TTCAL NOSTUR

PLACE_NEAR=J4610.1:3 MM
CRI Tl CAL

514- 0705

BA888: 2 PLACE-REAREJ4688: 3:2 W

Ve can add protection to 5V if we want, but |eaving NC for now

FERR- 220- OHM 2. 5A

1 2 PP5V _S3 RTUSB B F

Pl ace L4600 and L4605 at connector pin

SMC_DEBUG YES .
C4650 * R4650
0. 1UF —— 10K
T 116w
o 2402
g
Vi
B a7 3 35 MG RX_L 5 [\ SMC_DEBUG YES, ] 4
373535@_5’\/DTXL 4 |m 50 vl 2
Pl 3USB102ZLE
72 18¢gry—USB EXTA P 7 lor TN
6
72 10 @y USB EXTA N > cRITI CAL
¢ 84CE* SEL| 10 USB DEBUGPRT EN L am >
ao SEEED &hesse &%
o
SMC_DEBUG NO J_
R4651 =
0
1 2
5% SMC_DEBUG NO
116w
o R4652
1 0 2
59
116w
VE-LF
402
SYNC W TH K84. UPDATEI NEAR NOTES

DO _NOT D PLACE
UPDATED SMC_DEBUG BOMOPTI ON, 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- RT-TH K84
i 4
72 1nggry USB EXTB N 4 YY Y L3 s CONN USB EXTB N I
—_— B
7215®J§BEXTBP 1 Yy 2 75 CONN USB E: P jg
PHAGE-NEARERIES: 3: 2 MM o
4 315 |2 7
°C2P 2 8
plinll e 6
4&"3”8 514-0705
al
R A0S O2N Bi&18: 3 PrAGE-NEAREJ4818:5:2 WM
TUFF ORI TTCAL

PORT)

SYNG DATE=02/ 267 2010

@TER:KEN MB
ternal USB Conn

ectors

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
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111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

TG O e |
| 051- 8407 I D
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NOTE: Unused pins have "SMC _Pxx" nanmes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.
6 7 _PP3V3_S5_AVREF_SMC
D 3 s =PP3V3_S5_SMC
C4902 1 C4906
221k ol UF
il L
( EXCARD_PWR_EN) SMC_P10 -—B12 0 L1900 60, PM EN ’
) | 3 6 P1 P 7 62 £ - - D2:
a6 SMC_RSTGATE L P11 FBL%?_%,:Jj Poll KI2 g w NC = SNCBY\F}AOs_s-uwoo. E1:D2:5 nm
o ALL_SYS PWRGD g A12 IP12 (1 OF 3) P62l KI1 g s NC
e RSMRST PWRGD g B3 [PI3 P63l 112 g
NCx—ebi1 P14 omT Poa K13 g '~ SV ADAPTER EN oo s N EERNE PR
w o PM _RSMRST_L e Cl3 |15 Pos| J10 gm s NG 5 &3% o 3 19%
oot | WP_VR _ON e—Cl2 |P16 Pe6l 111 SMC_PROCHOT_3_3_L am v s e CERM ng;Jj
19 PM PWRBTN L 6 SMC Bl L_BUTTON L
Qe e I R 5 1 R4909!| [*R4901 —
« _SMC_P20 D13 |p2o P70l SMC_CPU | SENSE w BYPASS=UA900. ML2: LO: 5 rm 00 W e = 10K 4§ 10K
NG E11 P21 pral SMC_CPU_VSENSE w0 T 12}24@ %‘iﬂg
e niz 22 P12l 110 g SMC_GPU_| SENSE o avh, [ ]402
NCx—egm—FLL P23 P73| N1 g SMC_GPU_VSENSE am s (363 SMC VDL
w P24 P24 P74 N_| SENSE w0 amMT e e am
NCx—am—EL2_|P25 P7s SMC_PBUS_VSENSE - s 0720 rmySMC RESET L | o s dresr M-
20 _SMC_BMON_MUX_SEL @—F13 |P26 pP76|_NL SMC _BATT_| SENSE 20
P27 P77 pe SMC_NB M SC | SENGE o3 s SM. XTAL £3_XTAL
NCx—em—E10— R A  _SMC_EXTAL A2 |exTaL NM | E3 g SMC NM P b
72 37 19 LPC AD<0> P30 P80 SMC WAKE _SCI _ L 10
72 37 19 LPC AD<1> P31 PBl{ B6 g 5 NC
72 37 19 LPC AD<2> P32 pg2|_c7 > PM CLKRUN L Flos) RORE
C D PCAD<3> - P33 Pos LPC_PWRDWN L - ETRSTL 15 _qgm N%N%TTUT:SFT L amo
7297 19 a4 35 35 37
LPC FRAME L P34 P84l A SMC TX L AVSS|_L9
= G Vo = A o o <3 S R O PRV 'RA902 |'R4998  ['R4903
72 25 ry—PC_CLK33M SMC e D7 (P36 PB6|_Co  quuup (OC) SMB MGMI CLK o 5% ow 5% ow 2% sw
™ g
@10 1@ LPC SER Pa7 Pa0 SMC_ONCEE_L w00 NAg48 XWAR00 zﬁfé'z” zﬁfé'z” zﬁfé'z”
NCx—gm—D4_[P40 P91 SMC BC ACOK 5 36 54 2 53t
3 _SMC P41 - 05 |Pa1 P92 SMC BS ALRT_L -
seqEry—SVB_MGMI_DATA (OC) @up— B4 |P42 Po3l Gl g PM SLP_S3_L Q) 7 20 62 o = L
s OO SMS_ONOFF_ L - Al |pa3 poa| H4 - PM SLP_S4 L am 7 % e =
X—gn—C2_|P44 P95, PM SLP_S5_L 19 NOTE: P94 and P95 are shorted in sone platforns.
% 52 |pas poo|_F4 PM CLK32K SUSCLK e L GND_SMC AVSS 3 5 40
s (T} SMC _GFX THROTTLE L - Cl |p46 PI7| Fl g (OC) SMVB_0_SO0_DATA D
° SMC_SYS KBDLED P47
a7 36 35 34 SMC TX L P50
37 36 35 34 SMC RX L F3_|p51
so@>—SMB_0_SO_CLK ~~ (QOC) quup E4 (P52
Uu4900
( DEBUG_SW 1) s SMC_PAQ - N3 [PAO H8S2117 PEO| KI e SMC CASE OPEN e
( DEBUG_SW 2) 3 _SMC_PA1 - NL_|PA1 LGA- HF PE1[ J3 - SMC TCK am o
25 PM SYSRST_L PA2 (2 OF 3) PE2| K2 - SMC_TDI am s 5
s @m—USB_DEBUGPRT EN L (Q0) 4 M |PA3 oM T PE3|[_J1 - SMC_TDO ooy %0 o7
27 26 10 M EVENT_L PA4 PEA| K& gu  SMCTME ____  +mqrsw
B s _SMC_PAS PAS PFO SMC_G3H_POWERON_L 5
Veim SYS_ONEW RE (O0) s K3 |PA6
. PM BATLOW L A7 PF1 SMC_SYS_LED w
PF2| M5 - SMC LI D LI 36 43 54
NCx—=gp—— B8 |PBO PF3[ LS gm—XNC
1 SMC_RUNTI ME_SCI_L PE1 PRl 0 g NG
s 7 (TR SMC_ODD DETECT > B9 _|PB2 PF5[_N4 - SMC_MCP_SAFE_MODE oD 2
6 _SMC_PB3 PB3 PFG_I_‘I_‘_XNC
( EXCARD_CP)  _SMC_PB4 - C10_|PB4 PF7L_a & NC
NCx—gu——B10 |PB5 PO
- @ NC : : ’
(EXCARD_CC_L) “SNSCNCG:F;(BGQ/ERTENP L - iﬁ E:g PGL = I NT a6 NOTE: SMS Interrupt can be active high or |ow, renanme net accordingly.
B L ———— PG2) SMVB_BSA_DATA s If SMB interrupt is not used, pull up to SMC rail.
w2 @ SMC _FAN O_CTL - Gl1 _|poo P&|_K7 o= (O SMB_BSA CLK o
36 SMC FAN 1_CTL PC1 PG4 SMB_A_S3_DATA s
s (O} SMC FAN 2_CTL * F12 |pc2 PG5|_N6 - .((I:) SMB_A S3_CLK >
s O SMC_FAN 3_CTL - H13 |pc3 PGB|_MZ o=t (O SMB_B_SO_DATA D »
2 D SMC_FAN O0_TACH > Glo |pca PG7|_L6 * -((I:) SMB_B _SO_CLK D
s D SMC FAN 1 _TACH ’e G2 |pcs o SMC PROCHOT "
ooD—SMC EAN 2 TACH 11 pos pru| F2 SMC_THRMIRI P
- oo s
* SMC EAN 3_TACH Per Pl 12 g NG H8S2117- R
s D SM5_X_AXI S - MO _|PDO PH3|_A4 - SMC_PH3 36 (SMC_PECI)
= m—_SMB_Y_AXI S - No |pD1 PHa|_B3 -~ \C ( SMC_PECI _VREF)
a5 @M_Z_AM—.._KW_ PD2 PHSL G4 g SCNC (SMC_PECI _VSTP)
5 SMC_ANALCG | D PG
36 SMC_NB_CORE | SENSE PD4
A s SMC_NB_DDR_| SENSE PO5
3 SMC_ADC14 PD6 SYNC VASTER=K87 M.B SYNC DATE=02/ 26/ 2010
s D SMC_ADC15 - L7 |PD7 TTTTE S'VC
SMC_PB3: d} Appl e I nc. 5' 8407
SMC | G THROTTLE L for MG systens. 8 A. 0.0
Q herwi se, TP/ NC okay. NOTI CE OF PROPRI ETARY PROPERTY:
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P Rl ETARY PROPERTY_OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 49 OF 109
Il NOT TO REPRODUCE OR COPY I T
NOT TO R St VWHOLE OR
VAL mans ressen L TEERPRTITTRE OF 76

8 7 6 5 4 3 2 1

WWW . AlISaler.Com




mn n H . .
SMC Reset "Button", Supervisor & AVREF Supply SMC FSB to 3.3V Level Shifting
w250 _=PP3V3_S5_SMC s =PP3V3_S0_SMC
» =PPVI N_S5_SMCVREF
Deskt ops: 5V
Mobi | es: 3. 42V 'R5061 'R5060
C5020 1 - © 'R5000 %;ngv'v( %o%l'é
0. 47UF VF VIN 1K Vv %_ZU\QV
eI T Us010 feey z 2 Toswe
CERM 3R VREF- 3. 3V- VDET- 3. 0V 5402 P -
D P SMC_TPAD RST_L 6VRL* (1 PeNoS03048  RESET* |5 SMC_RESET L oD = 57 5 CPU_PROCHOT_BUF .
4220 20 Ty SMC_ONGEFE_L TR (1PU) PP3V3 S5 AVREF SMC | .. ° 060
SMC MANUAL_RST L 4 |pELAY ReFoUT| 8 _ 1 &
oM T o TR AGESS3Y |,':, Drses O
o001 5001 » ~ °[ 0251 |+c5026 o R20Q2 ° 6060 i
g 0-0LE — TouP - L 60107 e nqu>-CPUPROCHOT Lo 1 A2 CPU PROCHOT L R s ) 060, %
M5t By 2 exggz B ECV' 1511 w 4soT-sfss s
SI LK_PART=SMC_RST o s/ o 1
PLACEMENT_NOTE=P| ace R5001 on BOTTOM si de GND_SMC_AVSS 25 39 40 ;l N%N15,:EAPE
o . SOT!
MR1* and MR2* nust both be |ow to cause nanual reset. VOTAGE=OV -1 L J_
Used on nobiles to support SMC reset via keyboard. . 1
NOTE: Internal pull-ups are to VIN, not V+. T[S = 92
SMC_PROCHOT am
n n
Debug Power "Buttons o 100 o PM_THRMIRL P_L
SMC_ONOFF_L s 56 4 3| 059
o [T o %5 % 2| R Tsreare
1|l | | SoT563
R5014'| |'R5015 ] ey
g% 59 X—]
}bkaé‘/ %}E}é" 7]S g5
603, 2603
SI LK_PART=PWR_BTN SI LK_PART=PVWR_BTN 1 SMC_THEMIRL P am s
C PLACEMENT_NOTEs:
= Place R5014 on TOP side
Pl ace R5015 on BOTTOM si de
SMC Pul | - ups
s 30 _=PP3V3_S5_SMC
SVMC Ali ases s _SMC_PAQ ?289% 100K 1 A ap 2 |
. . . _SMC _PALl 100K 1 2 2% -
SMC Crystal Circuit ~ SN e BOBE 10K 1 A5 r TTowT=TEaD:
C5010 a0 W%%W\L/EENSE — SMC ADC14 oD = - _SMC_PB6 50905 10K 1 2 5% UIEWW-LFA0Z ¢
R5810 15pF w SMC CPU FSB ISENSE  — SMC ADCL5 o = R5070
s SMC XTAL LA SMUXIAL R o b . SMC MCP CORE I SENSE . SMC NB CORE | SENSE - woe g% ﬁ'gFF L RS071 11000KK AN 25wt rew TR a0z
% =BASES = o a2 3s s
e xR Tbcféi 2%, . SMC NCP DDR ISENSE . SMC NB DDR | SENSE . o 55 s SMC_TX_L R5073 10K 1, \\/o 5% -
402 20. 00ONHZ 402 = g - 37 35 30 _SMC RX_L R5074 100K 1 > 5% I T6W NF-TF 407
5 20MEZ & c5011 TP SMC CPU HI_I SENSE . SMC NB M SC | SENSE w AN 7T TEw WETF 107
2 —oR =
SMC_EXTAL 11?5)'2: kSR - (2| SENSE = SME AMELOS LD oD w7 SMC TVG R0 77 10K AN oW vt A
s TP_SMC_GPU | SENSE — SMC GPU | SENSE w 2 2 _SMC_TDO 50/8 10K 1 2 % i
én% VAKE_BASE=TRUE D SMVC TDI 5079 10K 1’\/\/\/2 5% 17 I6W MF- LF 402
%v = TP_SNC_GPU_VSENSE __SMC_GPU VSENSE o T AMETR EO80 10K 1 VV\ a5 T TEW W TF a0z
c . SMC BIL_BUTTON L 5081 10K 1 2 5% i !
» rmSMC_GEX_THROTTLE L — SMC | G THROTTLE L s - L aMEBC A RE0B7 470K 1.\ 5% T TowmTraor—?
—an SMB_I NT_L R5093 10K 1 2 5% i
B 36F§¥§ IN;r L — =SMC_SMS_| NT 3s z: SMC_GEX_OVERTEMP L R500 10K 1\/\/\/2 5% 17 I6W MF- LF 402
- 5% 17 T6W M- LF 402
1 o MCP_WAKE REQ L — SMC G3H PONERON L oy 0 s o5 _SMC_G3H _POWERON_L o098 100K 2 1 o7 -
=PP3V3_S0_SMC
R5096 *°
- m_SMC MCP_SAFE MODE 1,1, 2 MCP_SPKR o R5089
. . 5% s _SMC_PA5 10K 1 2
System (Sl eep) LED Circuit M M3 TrTew wETE A0z
. =PP5V_S3_SYSLED SMC Pul | - downs
i + _SMC BS ALRT L R5076 100K 1 2
RS031') |'R5Q30  Target current: 7.5 ma Unused Pi ns Vot ey T
C e 1% o« —SMC FAN 1 CTL — TP SMC FAN 1_CTL s _SMC_CASE_OPEN 2086 10K 1 o °% ITIBWM-LF40Z T
Ry LB TP_SMC FAN 1_TACH _ "SMC FAN 1 TACH 3107 PMSLP S4 L 5090 100K 1 \/\/A72 2% -
402, 2402 WAKEBARE=THUE — o 5% 17 I6W NVF- LF 402
YS_LED I LIM - =
SYS s > SMC_FAN 2_CTL — NC SMC FAN 2 CTL ___
SYS_LED L_VDIV NP2 LA = FAN_2_TA -
s m—SMC_FAN 3_CTL — NC SMC_FAN 3_CTL
R5032! NC SMC FAN 3_TACH _ SMC FAN 3 TACH
5. 49K 6 5 4 VARE BASESTRUE — NO_TESI=TRUE — D >
1/16W
A Mg, o 18939 » mp—SMC_RSTGATE L _ TP SMC RSTGATE L
4 — NAKE_BASE=
SOT- 563 = SYNC MASTER=K87 M_B SYNC DATE=02/ 26/ 2010
SYS LED L {"' _@ » —SMC_P10 = e P10 T
@_| @ = m—SMC_P20 = NIE;%NC=PR%(E) SMC Support
. SMC_ P24 — TP SNC P24 o anem e
G : E —_— = Appl e I nc. 051‘ 8407
- . 5 » mSMC_P41 — TP SMC Pa1 o iy
= —SMC_PB3 = TpfsNC:F B2 NOTI CE OF PROPRI ETARY PROPERTY: —
= » mp—SM=PHS = ke BAGE= T TERETIETL N CNA IR IR LS TEE |
s D SMC SYS LED SYS LED ANODE oD = - THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 50 OF 109
Il NOT TO REPRODUCE OR COPY I T
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LPC+SPI Connect or

CRI TI CAL
LPCPLUS_CON
J5100
55909- 0374
M ST- SM
, _=PP3V3_S5_LPCPLUS 31~ a2
» _=PP5V_S0_LPCPLUS ~
o ol2 o LPC CLK33M LPCPLUS (2
72 55 19CED tgg ﬁ(lb —— 30 0l tgg ﬁ? D w0 5 72
72 35 19, > P ——- 5 6 P ——- > 19 35 72
La:ins - gg e <D
25 SPL_ALT_MOSI - DD ECRN SPI ROM USE_M B oD 7 o0
25 _SPI_ALT M SO - 10 ol2 o SPI_ALT CLK e
72 3 10 rmy—LPC_FRANE L DEEE B TR SPI_ALT CS L o 72
% 19 o PM_CLKRUN L 90 0% gup | LPC SERIRQ a7 s
w3 7 qomp—SMC_TMB 1008 gu | LPC PWRDVW L am e
2 > LPCPLUS_RESET L - 50l o | SMCTDI oD 5= 5
s 3 o —SMC_TDO - 20 0l?22 g | SMCTCK oD = =
s > SMC_TRST_L - 20012 g | SMC RESET L oD 55 56 55
= m—SMC VDL - oo e | SV MM @ =
% 3 s SV TX_L - 20018 g | SMCRXL oD 50 55 %
29l § o130 - LPCPLUS GPI O o 7
33 Tza
N\
516S0573

SPI Bus Series Term nati on

SPI _ALT_M SO

SPI_ALT_MOSI .,
SPI_ALT CLK ., »
SPI_ALT CS L a1 1
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
R5128'| R5127'| R5126'| R5125"
0 a7 47 47
5% 5% 5% 5%
WS s s ol
R5110 402, 402, 402, 402, R5120
o mSPI_CSO R L 1,552 ..sPl_cso L LAAN2Z_SPL_MB CS L gy e
5% 5%
10) 10)
R5111 Mg R5121 Mg
210 SPI_CLK R 1 2 22 SPl_CLK 1 2 SPI_MB CLK -
= % &% =
R5112 M f¥ R5122  Mb¥
o > SPL_MOSI_R S 2 2 SPI_MOSI N :Z 2 SPI_M.B_MOSI| gy or -
178w 1/ 18w
Wb R6123  Mgy!
719 7 qp—SPL_M SO LAAN2 SPI_MB_M SO e =
B Mf{é’g/
40,
» _=PP3V3_S0_DEBUGROM
EFl _DEBUG EFI _DEBUG
= - EFI _DEBUG
R5101'| |['*R5103 C5101 :
0 %, 0. 1UF —— 4 EFl _DEBUG
S < Iy BT o
402, |,402 6 U5101
DEBUGROM E2 3 ley MPAMOL-Ropal 5 =1 2G DEBUGROM SDA _(my o0
DEBUGROM E1 2 e
6 = JGROM
A NO STUFF NO STUFF 7 VDCR' TICALsa 6 =12C DEBUGROM SCL s SYNC VASTER=K87_ NLB SYNC_DATE=02/ 26/ 2010
R5102! |'‘R5104 —9 £0/ oo Lyene e
0l o vss LPC+SPI Debug Connect or
180 %6 4 T s |
WS z%ﬂ (j Appl e 1 nc | 051-8407 [D
8 A. 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.
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8 7 6 5 4 3 2 1

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_S0_SMBUS MCP_0 . =PP3V3_ SO SMBUS SMC 0_SO _ . =PP3V42_G3H SMBUS SMC BSA
MCP89 R5200'] |'R5201[ SO- DI MM " A" SMC Ro280’) 'Re2s1[ Debug T SMC Rs280') |'R5281[ Battery Char ger
U1400 5% %o J2900 4900 2% S0 TMP44ZA: u5535 4900 1% T 1SL6259 - U7000
( MASTER) Mib}z@; Q%QLEV (Wite: OxAO Read: OxA1l) ( MASTER) Mib}z@; Mg.zdé’ (WRI TE: 0X98 READ: 0X99) ( MASTER) Mib}z@; ZMEL}@’ (Wite: 0x12 Read: 0x13)
121012 SVBUS MCP O CLK — =12C SODIMVA SCL ., . SMB_0_S0_CLK —u SNBUS SVC 0 S0 soL | — =12C MCPTHMBNS SCL ., » SMB_BSA_CLK — 712 SMBUS_SMC_BSA SCL — =SMBUS_CHGR SCL . D
D SVAKE_BASE=TRUE = = oSS DI LS =
=101 SNBUS_ NCP_O_DATA — =12C SODIMVA SDA ., . SMB_0O_SO_DATA — 4 SNBUS sr;/r: 0 S0 _SDA — =1 2C MCPTHVENS_SDA ., .» SMB_BSA_DATA — 12 SVBUS SNC BSA SDA — =SMBUS CHGR SDA
I| L I| - L I| - L
SO DI VMM " B" - A,, US nnect | ons BATTERY
SNC 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) —
o — =12C SCDIMVB_SCL. -, = } : — = s
- ==l2 « SRE3V; A Battery LED Driver - (Wite: 0x36 Read: 0x37) =—=SMBUS BATT SO :
Debug Devi ces s =1 2C SODIMVB SDA ., Battery Temp - (Wite: Ox90 Read: 0x91) _ =SVBUS BATT SDA ..
(Not stuffed in production) L S'VC R52701 IR5271 Tr ac k(pad L
04900 e st 1580 —t
Vr ef DACs M ke ( MASTER) 100 | (Wite: Ox90 Read: O0x91) .
DACSS74: L3300 CD8275: U880 KT TR SMC " Managenent" SMBus Connecti ons
(Wite: 0x98 Read: 0x99) (Wite: 0x72 Read: O0x73) = SMB_A_S3_CLK — 44 SVBUS SVC A S3 SO — =12C TPAD SCL e The bus formerly known as "Battery B
. =1 2C_VREFDACS SO — — =12C MKEY sC - = SMB A S3 DATA 5’6&%"6%%:?5’* S3_SDhA = =12C 1PAD SUA & . =PP3V3_S3_SMBUS_SNMC_MGMI
2 =1 2C_VREFDACS_SDA — — =12C M KEY_SDA o a| L e
: ' SMC R5290' ['R5291 Debug ADC
- 04900 a e s dr LT2309° U000
Mar gi n Contr ol ( MASTER) WY BB | (Witer 0x10 Read: 0x11)
PCA9557: U3310
C (Wite: 0x30 Read: O0x31) . SMB_MGMI_CLK —u SVBUS SvC voMr saL | — =12C SMC ADCS SCL .. C
. =1 2C PCA9557D SCL — s SMB_MGMIT_DATA —s SM‘:’LUS Sl\=/C MGMT_SDA = =1 2C SMC ADCS_SDA .
2 =1 2C_PCA9557D SDA — /| L
J
SMC "B" SMB Co '
EF Debug Seri B us Connecti ons
M24MD1: U5101
(Wite: OXAC OXAE . =PP3V3_ SO SMBUS SMC B SO _
Read: OxAD/ OxAF)
. =1 2C DEBUGROM SCL —
. =1 2C_DEBUGROM SDA — SMC 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 — =1 2C CPUTHVBNS_SCL .,
MCP89 SMBus " 1" Connecti ons +SUB B SO DATA  —.BpS aCs o son = =126 CPUTHSNS S0
I| L
. =PP3V3_S0_SMBUS MCP_1
NO STUFF NO STUFF
R5230" IR5231
B (Wite: OXEO Read: OxE1) M:.lﬁ}@’ %FE}@’ B
202, 2402
12 SVBUS MCP_1_CLK
TNARE_BASE=TRUE
112 SVBUS MCP_1_DATA
TNVARE_BASE=TRUE
d R5235') ['R5236
MCP89 SMBus 1 is slave port to 18% 0"15
access internal thermal sensors M:thgv %-ZLEV
2 2
Anot her sl ave port is avail able
at 0x10/0x11l, probably not used.
_—
A SYNC MASTER=K87 M_B SYNC DATE=02/ 26/ 2010 A
e
K87 SMBus Connect | ons
d} Appl e I nc.
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT|I ON CONTAI NED HEREIN | S THE
T POSLASR AGRERS 10 THE FoLLomne©
| TO MAI NTAIN TH' S DOCUMENT | N CONFI DENCE 52 OF 109
1l NOT TO REPRODUCE OR COPY I T
"IV AL o ors pEsgen o INWOE R PR 38 OF 76

WWW . AlISaler.Com



7

6

: - _PPVCORE SO_CPU

» - _PPVCORE SO_MCP

CPU Vol tage Sense / Filter

XViB309
1 2 CPUVSENSE I N

PLACE_NEAR=U1000. AA13: 19. 05 nm

R5309
Ao SMC CPU VSENSE o, -
1%
W 11C5309
a0z _L g 3o0F
-1 20%
2 6.3V
X5R
402
GND_SMC_AVSS 3 36 39 40

Pl ace RC close to SMC

MCP Vol tage Sense / Filter

XVIB359
1 2 MCPVSENSE I N

R5359
A~ 53K

PLACE_NEAR=U1400. AB22: 5 mm

PBUS Vol t age Sense

SMC_MCP_VSENSE o s
1%
HeY | c5359

0

GND _SMC_AVSS ;56 30 40
Pl ace RC close to SMC

Enable & Filter

6315
NTUD3169CZ
SOT- 963
N- CHANNEL

6 PBUSVSENS _EN L

o —=PBUSVSENS EN 2 (<
Enabl es PBUS VSense i

3 PBUS G3H VSENSE

di vi der when hi gh. ,__

.| RTHEVENIN = 4573 Chns

SMC_PBUS VSENSE rom, 35

R5385*
27. 4K
5 G 1%%
.+ _PPBI H VLR
4 402
P- CHANNEL
R5i3>151 1
GOK R5386
1/ 16W 5.49K ¢ _|
MF-LF 1% —_
402, 1/ 16W
MF- LF
PBUSVSENS EN L_DI V 402,

1+ C5385
— 0. 22UF
— 20%
5 6.3V

X5R

202

GND_SMC_AVSS 4 5 20 40

Pl ace RC close to SMC

SYNC MASTER=K8/7 M_B SYNC DATE=02/ 26/ 201

TTTLE

Vol t age Sensin

d} Appl e I nc.
®

e |
051-8407 | D
A 0.0
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MCP MEM VDD Current Sense / Filter MCP VCore Current Sense Filter
. _=PP3V3_S0_MCPDDRI SNS
. _=PP3V3_S0_MCPCOREI SNS SMC_MCP_QORE_| SENSE oy o6
C54001 y
T C5420 L GobTR
2 U5400 o : b mé?
MCPDDREET_KELVI N ) s OPA330 v gg}up 2 4%82%
21 1., SC70-5 " "
E N 4 MCPDDR SENSE AMP (Sense R "output") H\51A422191 o R5415 GND_SMC_AVSS 4 20 2 40
- (> MOPDDREET_SENSE N v » mMCPCORESO_VO slin | Scio our |6 MCPCORE | QUT A D PLACEVENT_NOTEs:
g Gai n: 100X 3w Pl ace close to SMC
, MCPCORESO ISP R afiw reFLL . PR
s oy MCPCORESO_I SP R 4]
R541(81 (Sense R "input") (100V/V) Scal e: 10A / V 02 (For Rand O
% R54112 GND Max VOut: 2.48V .
Mié\év L 9 Sense R is R7525, imchm ~ NOTE: Do not stuff R5415 _and
2 M:léve Max Vdi ff = 24.8mVv R7593 at the sane tine!
MCPDDR_SENSE_E b5,
NO STUFF 1
1C5434 -
401 o UF
E& 154MFV- YAE —IE %}{
1 MCPDDR SENSE B | '*°
=
3 437
MCPDDR SENSE_C 1% SMC_MCP_DDR | SENSE
A/NA2—9g—SNC_MCP_DDR | SENSE o +»
e
RS437 | ooazs
%/{:111%% PLACEMENT_NOTEs: T~ Xﬁgg,
b5, Pl ace ol ose to SMC | 48
C | (For R and ©) |_GND_SMC_AVSS 5 s 20 40
MCP/ CPU 1. 05V AND CPU VCore Hi gh-Side Current Sense / Filter CPU VCore Load Side Current Sense / Filter
» _=PP3V3_S0_CPUVTTI SNS R5471
o o MP6_I MoN 15 A% SMC_CPU_I SENSE g s
. _=PPBUS_S5_CPUREGS | SNS_R A
105417 os- R5480' |105470
criTicaL ¥ 2 - go1uF ! 17. 4K L 9 22UF
R5492 13 _ * T, i PLACEMENT_NOTEs: M:_lé\év T gﬂg%
0'0%%/3 Pstz% 402 35é'3:,]-8 Pl ace close to SMC abs, 485
oM < | ISNS CPUWTT N sln 'S0 our |6 cPuvTT Laur 1% 23K SMC CPU FSB_| SENSE w (For R's and O
Sz vly/gv——@ GND_SMC_AVSS 44 5 5
$ oLISNS CPOVIT P thwe oo\ et REDW 1(542%9
. _=PPBUS_S5_CPUREGS | SNS o PLACEVENT NOTEs: T g"“g%
o Pl ace close to SMC 485
(For R and O | GND_SMC AVSS . 40 w40
Battery (BMON) Current Sense, MJX & Filter DC-IN (AMON) Current Sense Filter
. _=PP3V42_G3H BMON | SNS R5481
BVON. ENG  BMON: ENG o CHER AVMON 1% 3% | SMC DOIN I SENSE g s
PLACEMENT_NOTE=Pl ace near sense resistor o _ S CE/:L‘HE8 C%’,“P%i_ BMON: ENG %,%/g‘é’ 1 C542%Z
— O, P— _
Charger/ Load si de U5403 2 ggg\,, céﬁ.‘gz Us5413 PLACEMENT_NOTEs: T, gooé%
CKPLUS_WAI VE=Pdi f Pr_badTer TNA21S 0 NE7SB3157P6XG Place close to SMC | 402
B I e e sy SMC_BVON_MUX_SEL_¢rm == ) (For R and Q) GND SMCAVSS 4. 50 50 w0
CHGR CSO R N 4w o REFLL , | SL6259 Gain: 36X
74 55 5 H
CKPLUS_WAI VE=Ndi f Pr_badTer (50V/'V) av veq | NA213 Gai n: 50x
Battery side aD 3554:9@.
NOTE: Monitoring current from o 2 z) A4 BMON AMUX_ QUL L vly/v——@sm BALL 1 SENSE >
battery to PBUS (battery discharge) VER 1 BMON: ENG M:_lﬁ'\gv 1 C5490
across R7008 BMON: PROD IR5423 402 L0 022UF
= R5431 100K ™ PLACEMENT_NOTEs:  —T- #d7
CHGR BNON 229 1 oW I o2
s T Z%QL Pl ace close to SMC GND SMC AVSS
A From char ger For engineering. stuff BVON ENG Wby (For Rand O e SYNC. MASTERCRE 7 VLB SYNC. DATE=02/ 26/ 2010
For rgducti ong'stuff BVON PROD 402 NOTE: R5401/ C5490 changed due to | ow U= -
p J — PLACENVENT NOTE=PI R5431 next to US413 source/sink current of | SL6259. Current Sensi ng
1 | =Pl ace ex o -
d} Appl e I nc. 051- 8407 | D
8 A.0.0
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CPU PROXI M TY/ HDD FLEX AREA/ FI NSTACK THERMAL SENSOR

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

s _=PP3V3 SO CPUTHVENS R545715
B > __PP3V3 SO_CPUTHVBNS R
W N_LTNE W GTHE0. 25 mm
PTEY == At
Mok APN 35382571 1 5515 R5516'| |'R5517
DD i By 10K 10K
~ —— 26% 1% 5%
75 CPUTHVBNS D1 P . é'{%? }E:’ 2 v, ey LW
PLACEMENT_NOTE=PLACE CLOSE TO J4501 IN A CONVENI ENT LOCATION DEN 402 402 , 2402
C5521 1 2| pp1 THERM / ADDR]_/ CPUTHVENS THERM L
1 0. 0022uF | T1
DETECT HDD TEMPERATURE BC84ng I\E/)DEJXI2-| 85 3| R CAL v, 8 CPUTHVENS ALERT L
) c2rm
sorrsz3, 402 4| o2/ DN swoatal_9 =1 2C_CPUTHVENS_SDA D =
Hi D1 N
7 CRUTHVBAS 5 one/ pP3 svok | 10 | =i2¢ cpuhvens sa o
GND THRM_PAD
6 11
75 CPUTHVBNS D2 P

s I

501 1 C5520 ¢ PLACEMENT NOTE: PLACE U5515 NEAR CPU
DETECT FI N- STACK TEMPERATURE B(B‘l?EWXH 0. 0022]!.‘1]& —
SOT732- 3 N 052% 2

402

75 CPUTHVBNS D2 N

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

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

MPTROE SENSR  APN 35352795

s _=PP3V3 SO MCPTHVENS 1/\;‘\7/\/2 PP3V3 SO MPTHVENS R
VN LI NE WDTHO. 25 mm
5% M N_NECK_W DTH{0. 25 nm
et VOLTAGESS. 3V e 1_o1 coe_senscr
o2 8 1.C5535
75 19¢gry—MOP_THVDI CDE_P v i e
MCP_T_DI ODE_SENSOR - 20%
~ T cs522t Us5535 2 2,
DETECT MCP DI E TEMPERATURE 100PF —— 1 |oxpr TMP442A o
500 ——
S8 2 |oq SOT23-8 , B
R Ii NCP_T_DI ODE_SENSOR SCL =1 2C MCPTHVENS SCL Ya:n Rl
75 19y~ MCP_THVDI ODE N 3 |bxp2 spal & =1 2C MCPTHVENS SDA D
4 loxne
an
5 PLACEMENT NOTE: PLACE U5535 NEAR MCP

75 104gry——CPU_THERMD P =
MCP_T_DI ODE_SENSOR
C5540 1t

DETECT CPU DI E TEMPERATURE 100F;F o
50V
2

402

75 0B CPU THERMD N

[SYNG MASTERERE 7 VLB

SYNG DATE=02/ 267 2010

LEcammn=
Ther nal

Sensor s

d} Appl e I nc.
®
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1

1

=PP3V3_S0_FAN_RT
CRI TI CAL
|| | 7e128 %804
R5660 VS
1/12% ’\K: :
R5665 sk, [
* o SMC_FAN_0_TACH L AK S, EAN RT_TACH 2o
1/51D/é’w j O
Vo5~ o
R5661*
100K 660 No—20O
W &b
s SSMBK15FV 1 51850521
462, SCD- VESM HF
L . FAN_RT.

=PP5V_S0_FAN RT

MOTOR CONTRCL

SYNC MASTER=K8/7 M_B SYNC DATE=02/ 26/ 201

Fan Connect or

BrRTRG, NOVEET s |
d} Appl e | nc. 051- 8407 | D
®
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THE_| NEORMATI ON_CONTAI NED HEREIN | S THE

P RI ETARY PROPERTY _OF APPLE COMPUTER, | NC.

THE POSESSOR AGREES TO THE FOLLOW NG I T —
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 56 OF 109

Il NOT TO REPRODUCE CR CCPY I T e ———————

11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED 42 O: 76

8

2 1

WWW . AliSaler.

om




PSOC USB CONTROLLER

USB | NTERFACES TO M.B

SPI

HOST TO Z2

- TRACKPAD PI CK BUTTONS
- KEYBOARD SCANNER

5%
1/16W
M- LF

402

2 6.3V
X5R
603

|
|
|
|
|
|
|
I 1155 _=PP3V3_S3_TPAD R5704 VPASS-US701. 4BYEASS-UB701. 49: 50: 11 mm
D | 28 > L5, pp3avz 53 Psoc ByPass=Us701. 4875655 )
| 5% R X
| b’;gg‘g VOLTAGESS. 3V _iCE7O4 _in’?OS 1 C5706
TOOPF 0. 1UF 4. 7UF
| — 5% —— 10% 20%
2 gOEXM 2 3% cerm 2 %%v
| 402 603
|
. i
| = W5_KBD23 ;s
| wr PLCKB L W5_KBD22 ;4
| + BUTTON DI SABLE WS KBD21 .,
| w7 _Z2_HOST | NTN W5_KBD20 ;.5
| » WS LEFT _SHI FT_KEY W5_KBD19 ;s
| +» W5_LEFT_OPTI ON_KEY e W5_KBD18 ;.
| olv|<|olaldla] ol ol | olw|<|e
(1] T Tol IToR Yol BToR INVOR BAS o IS B IS B B
! LOI\HCOLOI\U'JBOQ‘NOOQ‘
! Nlmlololololg>o|o|o|o|N|N|
| s WE_CONTROL_KEY 1p2_300400400 ooacooa p2_2/42 W KBDI7 7 a3
| w7 _Z2_KEY_ACT L qp2"1 CRI TI CAL P2 0[41__ W5 _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 CcY8C24794 P4_2{38 W5 KBDI3 ..
! v+ Z2_RESET dp4 1 WF P4 0[37_ WS KBDI12 .,
! w7 _PSOC_M SO 1p3 7 (SYM VER?) pP3 636 W5 _KBDL1 .,
! 1w, _PSOC F_CS L 4p3° 5 P3 435 WS KBD10 .
C | 7 _PSOC_MOSI 9p3 3 33752983 P3 2|34 WS _KBD9 s
| 17 _PSOC_SCLK 19p3” 1 P3 0[33 WS _KBDS 7 a3
| w7 _Z2_M SO 1 p5 7 P5 6/32 KBD7 7 a3
| w7 Z2_CS L 12p5 5 P5 4|31 WS _KBD1 7 a3
| w7 _Z2_NOSI 13p5_3 P5_2[30 W5 KBD2 743
| w7 Z2_SCLK 4p5_1 '\|"n|m|‘_'|(n 8 '\|O|O|N|v|©| P5_0}22 KB 7 a3
| THRWL
I PrralAaSERERERT PADY
TR RTINS o @
| HENEEEEREEBEEERE 1
| TP_PSOC SCL W5_KBD4 .
| TP_PSOC SDA W5 _KBD5 7 a3
| TP_PSOC P1_3 = W5_KBD6 1
| TP_| SSP_SCLK_P1_1 TP_| SSP_SDATA_P1_0
| | SSP SCLK/12C SCL | SSP SDATA/ | 2C SDA
| R527401 Z2 OKIN ;.
| 21w _USB TPAD P 1 2 - USB TPAD R P TP P7 7
| 116w . (PP3V3_S3 PSO0)
! Mios" ===
| R5702 1C5702 |1 C5703 [+ C5701
| 24 - T00PF —-0. 1UF 4. 7TUF
21w _USB TPAD N 1 2 - USB TPAD R N — 10% 29
|
|
|
|
|

a3

TPAD Buttons Di sabl e

BUTTON DI SABLE

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

701 |2
SSNBngSOETAngE Kh
M"_‘ THE TPAD BUTTONS W LL BE DI SABLE
2[G™” Sit WHEN THE LI D 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

Left
Keys

shift,

a7 B

a4 43 8

a3 8

option & control
ANDed wi t h PSOC power

36 35 (OO}

Keyboar d Connect or

a4 43 8

438

=PP3V3_S3_TPAD

32

=PP3V42_G3H TPAD

&

I

Reset & | sol ati on

button cause SMC RESET# assertion.

keys conbi ned with power

=PP3V42_G3H TPAD

=PP3V3_S3_TPAD

LEFT_SHI FT_KBD

to isolate when PSOC i s not powered.

CRI TI CAL «

2[IN AL

VDD

Us750
SLGAAP006
TDFN

()
3[in A2 Li_\OUTA

4 WS _LEFT_SHIFT_KEY

TPy

7|l N A3 B2
TP
2 WS LEFT_OPTI ON_KBD shner 1) T B 8 WS LEFT OPTION KEY .
an B
n [=2]
CRI Tl CAL « 1 C5755
Vo I 08"’1UF sswsmglz,/gblrz
16V
Us755 ? e o= SOT563
SLGAAAPOO6
TDFN
2|IN AL 5(G

TPy
3|IN A2 \ OUT_Al

4 SMC _TPAD_RST

TPy

a3

s W5 _CONTROL_KBD 7 !‘r;ij3 B2
ouT Bl 8 WS _CONTROL_KEY
ohtver | )
an B

zg'g
- B KBD1 24 0
7 _WS_KBD2 21 g
w7 WS _KBD3 29 o
7 W5 _KBD4 25 o
17 WS _KBD5 24 O
w7 WS _KBD6 DY
7 W5 _KBD7 EZ D
w7 _W5_KBD8 21 5
w7 WS _KBD9 2d o
LED: K6_KB9 - \A\Asg ﬁggﬁ) EDY

ar 19
. S KBDLS C ?‘?1;01 f’ s W5 KBD12 fE DY
: \ 7 W5_KBD13 o
—Tﬁm - W5 _KBD14 EDY
Vo5~ . W5 _KBD15_CAP 2D
- W5 _KBD16_NUM EE I
Ra7ys [ vekenis S

10K a7 11
o WB_KBDI6N 1 2 “ e KoDLS wg
18w 7 W5 _KBD20 96
Mios" w7 _WS_KBD21 E DS
7 WS _KBD22 15
RS/10 .., ‘w5 KBD23 EDN
SMC_ONOFF_ L LAAA, 2 /W5 _KBD ONOEF L 15
5% 4 o
C5710: VLR w7 WS LEFT_SHI FT_KBD EDY
0. 108 02 o7 W5_LEFT_OPTI ON_KBD 1o
ciRy 2 w57 W5_CONTROL_KBD 1o

402
PLACENENT_NOTE=NEAR J57JJT = e 31_:
F- RT- SM
FF14- 30A- R11B- B- 3H
J5713
CRI TI CAL
518S0637

Pul | -up in U5010.
SMC TPAD RST L 3

D[3

SYNC MASTER=K87 M.B

SYNC DATE=02/ 26/ 2010

TTTLE

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
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Teadit CRLTI CAL
3. 3UH 870MA D5802
oM T PPEV S3 P18V5S3 1 (Y YY)\ 2 , P18VES3 Sw INE pPpP18V5_S3 R
: =PP5V_S3_TPAD RSSHSGQTS VoL TAGESSY VEFSOL0AT: SN HE YW TCH NoDESTRUE BO520WBXG Vol TAGESTS! 5V
3 ) PPSV_S3 P18V5S3 VI N \R5812
C5818 1
E Mﬁ:mgsw N F L lenl/\ull
! T S e
N | ).
1| US805 rsla P18V5S3_FB 5819 1|
TPS61045 0%
N N o ls 72_BOOST_EN , .. 1R5813 o3k 2
I TI CAL 71. 5K
C58161 |1 C5817 or
0. 1UF L L 3 5UF 8 'R5811 Fisw
w8 T, 1% THRML g o] 100K 2402
C X7R- CERM 2 2 XxsR PAD & Hoow
402 603

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

o ~ ©

CLF
5402

DO NOT SYNC FROM T27. REMOVED KEYBOARD BKLI GHT ClI RCUI T

| PD FI ex Connect or

a3 7

a3 7

a3 7

a3 7

a3 7

aa 7

a3 7

CRI TI CAL
285092
1 s _=PP3V3_S3 TPAD 5500 & PP18VS_S3

2 00 1
z2_Cs L Ioole Z2_KEY ACT L ..
Z2_ DEBUG3 6 00 5 Z2_RESET 7 43
Z2_MOSI o ol PSCC E CS L ;.
Z2_M SO 0[5 ole PLCKB L
Z2_SCLK 7] D I PSCC M SO
Z2_BOOST_EN wulo ol PSOC_MOSI
Z2_HOST | NTN [ D T PSOC_SCLK

18 17 =1 2C TPAD_ SDA s
Z2_CLKIN NG ST =1 2C TPAD SCL s

22 00 21

51650689 L

SYNC MASTER=K8/7 M_B

SYNC DATE=02/ 26/ 201

TTILE

VELLSPRI NG 2

TR NG NOVEER,
d} Appl e I nc. 051- 8407
S A. 0.0
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Anal og SMS

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

, _=PP3V3 S3_SMS R51%22
1 2 . _PP3V3 S3 SNVB FI LT,
ke l lm%ﬁ;%@%& B
40. N
R5921 %8 i =
R el 2 U5920
HELEE 402 402 BVAL41
22 LGA AL\
= NCXHPNC oy Ty AL 10 SVE X AXI S B
© > SMS_ONOFF L — SMS_PWRDN 12 |seo o
- —PASESTROE ) SR = a8 SMB Y AXIS o
5 8 SMB Z AXIS -
ST o A esd
j L L
' o T T
402 402 402

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

Desired orientation when

pl aced on board top-side:

+Z (up)

+Y
+X

O

Front of system

|

Circle indicates pin 1 |location when placed
in correct orientation

SYNC MASTER=K87 M.B

SYNC DATE=02/26/ 2010

TTTLE

SVS
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®

051- 8407 |D
A 0.0
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6

4

3

2

1

DEBUG_ADC DEBUG ADC
R6003 R6004
PLACEMENT NOTE=PLACE NEAR Q8450 PLACEMENT NOTE=PLACE NEAR Q1590 , SPPSV_S3_DEBUG ADC AVDD, 10 PP5V_S3_DEBUG_ADC_AVDD_FI LT PP5V_S3_DEBUG_ADC_DVDD_FI LT 1,10, =PPSV_S3 DEBUG ADC DVDD
T o T 1 e Votrhesy o8 e
XW5010 XW5020 MeLF DEBUG_ADC DEBUG_ADC DEBUG_ADC DEBUG_ADC M-LF
M M 1 1 1 1 2 1
0 PPAVA WANE 1 L°d 2  p3va WAN F_XwW 557 PPEV SWODD 1 L 2 PRV SWODD XW —4 gelou?io — (13338:0 — gsfu? —4 %&03
PLACE_NEAR=J3401. 22: 25. 4mm PLACE_NEAR=J4500. 9: 25. 4nm p— p—0s — 260 p—0s
DEBUG_ADC DEBUG_ADC 2 2 2 S 2 &2 2 Sex
1R6010 1R602 955 505 o5 505
634K PLACEMENT_NOTE=PLACE RC NEAR US000 M PLACEMENT_NOTE=PLACE RC NEAR US000 o
i};’"ww DEBUG_ADC i};’"ww DEBUG_ADC
it it L VDb DVDD L
2402 R6012 2402 R6022 = A =  DEBUG ADC
P3V3_WAN E DI 1 23K o ADC CHO o P5V_SW 00D DI 1 238K ADC CHI 4o LLTBCS,SO% REOOL  rememorsmes o 1o oo
o o =1 2C_SMC ADCS SDA
1DEtau(;JxD(: S DEBUG DEBUG_ADC ™ DEBUG 46 ADC_CHO 22 |cHO Py ADO! Va:n X
R6011 M- LF 1 1*2 1R6021 M- LF 1 2*2 a6 ADC_CHI1 23 |CH1 AD1
M a0z (2:620 681K a0z (2:620 16 ADC_CHR 2 g DEEUGARC
2UF —— 2. 2UF
56w ;Ugnvu 56w ;Ugnvu . ADC_CHR 1 |oms spA| . 0 PLACKIENTNTESPLAGE CLOSE TO 1000
Z%VZLF 2 o Z%VZLF 2 o ADC_CH3 unused, so pulling down. - ADC O > o sl s _apc saL N —1 2C SMC ADCS SCL "
DEBUG_ADC 4 ADC_CHE 3 o e <
R6005* 46 ADC_CHE 4 |cHe VREF|_7 ADC_VREE ML
= = 1K 4 ADC_CHZ s |omr
1100 . REFCOWP|_8 ADC. REECONP
DI VI DER: 2/3 DIVIDER - 2/5 M:;.é; 2 1 2C ADDRESS: 0X10 / 0X11 DEBLE7 DEBLE7
- THRM 1 4 1
ADC RANGE: OV TO 4. 096V ~— GO PAD 1 EGPUQ %&05
LSB: 0.001V gl o 2l 2 & T, i %
= 2 CERM 2 X5R
402 603
46 8 _=PP5V_S3 DEBUG | SNS .
DEBUG_ADC DEBUG_ADC
1 C6030 1 C6051
0. 1UF 0. 1UF
DEBUG_ADC v DEBUG_ADC 20%
2 2
R6030 DEBUG_ADC o R6050 o
5 50 Iy—LSNS Al RPCRT P N ,\'7\‘7\/2 15 | SNS_Al RPORT R P U030 PLACEVENT_NOTE=PLACE RC NEAR U000 5 55 (DL SNS COD P o 15 | SNS ODD R P DEBUG_ADC PLACEMENT _NOTE=PLACE RC NEAR US000
N s OPA330 1 . o U6051 = DEBUG_ADC
o iew an SC70-5 = 2 ADC 1/ 16w s OPA330 - .
s 4 R6034 s J in \h\scm.s R6054
31N V. | SNS_Al RPORT | OJT 1 2 o ADC CH? s 4 I SNS ODD | QUT S 2 o ADC CHA 46
DEBUG_ADC v = DEBUG_ADC 3 v =
R6031 i L (D:Eeaggi Koy P \2 ¥ (D:EGB;&
243 ;12! 402 1 499 : 402 1
7 %0 (TR | SNS Al RPORT N ) > s | SNS Al RPORT R N GAIN: 1239% 2. 2UF s 2 9> I SNS ODD N ) 2 s SNS ODD R N GAIN: 561X S oUr
1% 10% 1% 10%
L 1 2 B o 2 S
e . = 05 Moz G L 0
DEBI ADC DEBI ADC =
UG _ADC — NO STUFH  DEBUG ADC —
Yray R6032 R6033 -+ CB052 1 R6052 R6053 L
aTorE L 301K 301K = aropE —L_ 280K 280K =
10% — T 1% 1 2 10% —T1— 1% 1 2
sov 5 ey 1% 1%~ Hiow N
Ry , 02 iew NO STUFF oy 2402 iow NOQ STUFF
M5 033 Most C6053
470PF 470PF
1|2 12
r— 10% — 10%
Sov Sov
R R
05 03
4 s __=PP5V_S3 DEBUG | SNS
DEBUG_ADC
106061
0. 1UF
o
2 CERM
o5
DEBUG_ADC =
R6060
7 53 [Ty L SNS HOD P . ,\‘Kf\/z 25 | SNS HDD R P DEBUG_ADC PLACEMENT_NOTE=PLACE RC NEAR U000
N U6061 DEBUG ADC
o . OPA330 -
Most ) 1N SC70-5 R6064
N I SNS HDD | QuT, 1 228K, o AOC CHE 16
DEBUG_ADC 3 v
R6061 I_ N Y o DEBUG_ADC
) 1
7 53 [Ty—LSNS HDD N 1,\‘}3\/2 5 ISNS HDD R N GAIN: 845X 402 g:62(324
Tose
1/ ow L 2 Sn
o = 02
NO STUFF  DERUG ADG DEBUG_ADC
C6062 * R6062 R6063 1
a70pF —— 348K 348K =
0% —— 16w * 2
sov, iaen 1% “NO STUFF
402 , 402 ysw
host C6063
470PF
V6080 HE
46 5 _=PP5V_S3 DEBUG | SNS DEBUG ADC PPVOUT SO LCDBKLT M = IIOI/
1 06050 67 64 7 —~ = 1 2 ~_SO_LCDBKLT_XW SN,
T1UF PLACE_NEAR=J9000. 38: 25. 4mm 402
?83“ u DEBUG_ADC
2 o 'R6080
402 ™ PLACEMENT_NOTE=PLACE RC NEAR US000
1o
PLACEMENT_NOTE=PLACE RC NEAR US000 iew DEBUG_ADC
T = 62 SYNC VASTER=K87 M_B SYNC DATE=02/ 26/ 2010
DEBUG_ADC 2 ———
ueos0 R6074 BVOUT_S0_L CORKLT D1 DEBUG SENSORS AND ADC
7 & [Ty SNS LCDBKLT N shin sco . ouT | | SNS LCDBKLT | ouT 1 238K, o ADC_CHE __ uc DEBUG_ADC TR
DEBUG_ADC 13 R6081 051- 8407
> ) DEBUG_ADC 75K Appl e I nc.
s o T | SNS LCDBKLT P 4l REF|L M- LF . > o0 T
GAIN: 200X 402 C6074 116w ® A 0.0
2. 2UF it . 0.
GN\D %, 2 NOTI CE OF PROPRI ETARY PROPERTY:
N s THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_ OF APPLE COWMPUTER, | NC.
4 THE POSESSOR AGREES TO THE FOLLOW NG
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. =PP3V3_S5_ROM

SPI : 31MHZ&SPI : 62MHZ SPI : 41MHZ&SPI : 62MHZ
R6150*| |'R6101 C6100 o| CRITI CAL ‘R6151
C 10K 3. 3K 0. 1UF —— 10K
17180 ew CTR0w—T— ew
MF-LE ME-LF o 2 u6100 ME-LF
402, 5402 0D 32MBI T 402
sop
2 3 [ SPI_MB CLK SlscLk Sl /sl oo|s o SPI_M.B_MXSI qam o7 72
M25L3205DMRI - 12G
oM T
e SPI_MB CS L 1 e
et SPL WP L o/ ace sa'sialf2 SPL_MB M SO rmy 5 72
i O SPI ROV USE_M.B M
SPI : 25MHZ&SPI : 41MHZ D SPI : 25MHZ&SPI : 31MHZ
NOTE: | f D* is asserted RGll'%ZKl ¥ 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

! |
" Fr equency] SPI_MOSI |SPI_CLK |
| 25.0 Mz 0 0 |
B | 31.2 Mz 0 1 |
| 41.7 Mz 1 0 |
| 62.5 M 1 1 |
! |

NOTE: 42 & 62 MHz use FAST_READ conmand.

SYNC MASTER=K87 M_B SYNC DATE=02/ 26/ 2010
SPI ROM
% avpre inc. 051 5407 B
L) A. 0.0
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i >

=PP1V8RI1V5 SO AUDI O 1 2

L6201
FERR- 220- CHM

VD MUST BE LESS THAN OR EQUAL TO VL_HD

PP1V8BRIV5 SO AUDI O DI G

AUDI O CODEC

APPLE P/ N 353S2355

=PP5V_S3 AUDI O

8 48 50 52

0402

M N_LINE_W DTH=0.4 MV
M N_NECK_W DTH=0. 2 mm
VOLTAGE=1. 5V

=PP3V3RIV5 SO AUDI O
C6210 C6211 s
4, TUF 0. 1UF
209% 109% _ PP4V5_AUDI O ANALOG 7 a8
Sor 1 2 2 en Y
02 02
— C6219 ‘|,
= 10UF —— 1 1
e 2L L
G\D AUDI O HP_AMNP POy 2 e — ow
52 50 4 — 2012- LLP s ol w v, 2 16
@0 7 [[R>-PPAVS AUDIO ANALCG cs221 |+ | ©8220 ° 0 prsiteing QD ADI O P AVD 40 50 52
10UF 10UF D VA _REF VA_HP VA AUDI 48 49 52 53
200 20% BI AS DAC s [VBI AS_DAC
‘R6210 Iy > 2 Ssan -
Rozt R i csa206 Fp e AT HPOUT_L| se M N_LLNE_W DTHEQ 300 M N_NECK_W DTHEQ 200 AUD HP PORT L oD
; . AUD HP_PORT R
:?/.‘JGW ORI TI CAL CS4206 FN 4 VP FILT U6201 HPOUT_R|_ 40 M NLINE W DTH=0 30MV M N NECK W DTH=Q 20MV oD °
) ol CS4206ACNZC  HPREF|_as MONLLNE_WDTHEQ 300 M N_NECK_W DTH=0_20Mv AUD HP PORT REF am s
&N
GPI 00 = ANALOG SW CONTROL =2 AUD GPIO 0 GPI 00/ DM C_SDA1 LI NEOUT_L1+| 3! TP AUD LOL P L NC
GPIOL = HP AMP CONTROL 50 AUD GPIO 1 12 |GPI 019 %CFS%%Z LI NEQUT_L1-| 34 TP _AUD LOL N L NC
TP _AUD GPIO 2 - AUD LOL R P
NC 14_GPI C2 LI NEQUT_Ri+i_20 D **  gus SPKR AMP. SIG SOURCE
GPI GB = SPKR AMP SHDN CONTROL 51 (O} AUD GPIO 3 15 |GPl O3 LI NEQUT_R1- [ 3 AUD LOL R N oD st
AUD_SENSE A 13 |SENSE_A LI NEQUT_L2+| a1 AD LR L P 51
“ [TD-AUD SENS . - oD v e
CS4206 FLYP LI NEQUT L2- | 30 AD L® L N oD - LFT. SPKR . SIG SQu
=PP3V3 SO _AUDI O . LI NEQUT_R2+ AD LR RP
53 52 40 5 [T s |FLYP O e *z N AD L2 RN D gr. SPKR AWP. SIG  SOURCE
4 |FLYC - oD =
1C6226 42 [FLYN
0, 1UF cRITHCAL M CBI AS|_16 AUD _CODEC M CBI AS o s
o 1oV
en \VL_HD
VOOM_28_CS4206 VCOM
= 1 VLIF
LI NEIN_L+|_21 AUD LI P L a0
HDA BIT CLK = <
72 19 [T a & Bl TCLK LI NEI N_C AUD LI REF am e
72 19 [T HDA SYNC LI NEI N_R+|_2: AUD LI P R am e
R6211 | 10 |SYNC
HDA SDI NO 1 2 72 HDA SDI N CODEC SDI M CIN_L+ ADMCINL P
72 19 O} [ oo MaNTL - A Mo Nt N 8”  EXT M C CODEC | NPUT
o M N R : AUD MCINRP -
. I N_R+|_10 52
hos « L < CODE
72 10 [rEy—HOA SDAUT || H-QRESET MCINR- | 20 ADMCINRN ms Bomc C 1 NPUT
72 19 [FR)—HDA RST L
NC _TP_AUD SPDIF IN 2 |SPDIEIN
AUD SPDI E_OUT CHI P 4 |spPoiF_our VREF+_ADC|_217 CS4206 VREF_ADC NC
R6212
% (m—AUD SPDIE_QuT :/\/3\9/\/2 DM C SCL|_4 TP_AUD_DM C CLK NC
1 Tow
L DG\D THRM PAD AGND
1 g m
L c6224 |, ,|' C6225 NOSTUFF
= 1UF—— ——10UF N
v 2 v R6213
T TANT- LY § 100K
0603- SM 2012-LLP 5%
16w
VE- U
, 402
53 52 49 45 GND_AUDI O CODEC M NCRECE W OTre” Shad
VOLTAGE=0V
L6200 M N_LI NE_W DTH=0. 4MM M N_LINE_W DTH=0. 4Mv
FERR-220- OHM M RRESCW BRLEG. 240 u6200 MRSy B 2 DI FF FSI NPUT= 2. 45VRMB
= TPS71745 = SE FSI NPUT= 1. 22VRMS
=PP5V_S3 AUDI O 1 2 4V5 REG I N 6 SN 1 PP4V5_ AUDI O ANALOG 3
wen D oicz I out o 7 DACL FSOUTPUT= 1.34VRVE
oRITICAL -
R6200 4V5 REG EN 2 |EN NR/ FBl2_4V5 AR DAC2/ 3 FSOUTPUTDI FF= 2. 67VRVS
P 2. 21K DAC2/ 3 FSOUTPUTSE= 1. 34VRMS
53 52 48 8 [T =PP3V3 SO AUDI O s
1% G\D —
W 1 C6200 ? 1 06203
402 ——1UF 1 C6201 6202 * ——1UF
T g% 0. 1UF ——  —— 0%
, lov —— 1UF 10% —T— 2 ¥
2 w ) 2 =
X200 = e
P N G\D_AUDI O CODEC 48 49 52 53
NOSTUFF
R6201 SYNC_MASTER=K87 M.B SYNC_DATE=02/ 26/ 2010
1 0 2 TTTLE
e AUDI O CODEC/ REGULATOR
V- UF
o5 1-8407 | D
X\W6201 d} Appl e Inc. 051-840
= SM
I N e OTED: S G\D AUDI O HP_AVP 48 50 52 i) A.0.0
VOLTAGE=0V NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_ CONTAI NED HEREI N | S THE
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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
FCLP = 43KHZ
VIN = 2VRM5, CODEC VIN = 1.14 VRMS
CRI Tl CAL
R6301 P3G
o AUD LI L , 7. 81K AUD LI L DIV 1|2 AUD LI P L "
- - : 1/110/é’w - :VVVB:FFE HM %Iglzﬂ M N:HE@E:W EE ;W
K ol C
NOST!
106303 |'R6302
—L 820PF 21.5K
— 10%
s 8 oy
402 2402 CRI Tl CAL
C6302
2. 2UF
1|2
1T
20%
)GR:I:OCVERM
402
= o AUD_LI_GND M RERENR-VY BFHE: thM ) AE{D LI _REE oy
15()3300
TPow CRI Tl CAL
zﬁfé'z” C6312
2. 20F
1|2
1
GND_AUDI O CODEC 20%
53 52 48 MR- AU O CODEC |
e
—L 820PF
S a8 R6312 B
R 21. 8K
1/hew
MF-LF
2402
CRI Tl CAL
R6311 P35
- AUD LI R 10 B8/K  AUD LI R DIV e AUD LI PR w
— - : 1/11D/§w — - : ZIUI% — - :
VR gy TR ol
e
AUDI O LI NE | NPUT FI LTER
PR TR e |
d} Appl e I nc. 051- 8407 | D
<) A. 0.0
NOTI CE OF PROPRI ETARY PROPERTY: [
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CS4206 HP OQUTPUT ZOBEL NETWORK

s0 48 [TTO> AUD HP PORT L

NC _AUD HP ZOBEL L

525045EG\IDAUDIOI-PANP

NC _AUD HP ZOBEL R

s0 48 [TT> AUD HP PORT R

L6520
FERR- 120- OHM 1. 5A

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

HP/ LO AMP
APN: 35381637

=PP5V_S3_AUDI O m AUD_PP5V_F
52 48 8 1 2 e
0402-LF
6520 1 06521
0.1UF —— 10UF
10% — 20%
, 1oV , v
P o5 M N_NECK_W DTH=0. 15Mv
M N_LI NE_W DTH=0. 2MM
L " AUD LO AVP_OUTL @5052
o
\7[,0 M N_NECK_W DTH=0. 15MV
AUD_LO_AMP_I NL_M ORI TI CAL M N_LI NE_W DTH=0. 2MM UD LO AMP_OQUTR oo 5o 5
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
AEEAUDG:HOl TANA 2 AUD GPIO1 R 5~ SHDN* C1P 1 C6524
o CINLS 1UF A
i s o 9 g g i R6523
2 X5R
402 Q % % 1) 1) MAX9724_C1N xR 2. 21K
g > > 1%
= a n o 1/16W
1R6522 ] ~ ~ E) < !\‘IE-ZLF
2 1
100K R6524
5% MAX9724_SVSS 2. 21K
1/16W P 1%
M- LF 1/16W
2102 T cAL O“C%‘;E3 62"
1
t C6522 TUF
—1uF 0%
0% , 1oV
0V xR
GND_AUDI O_HP_AMP R 202
52 50 48 .
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_ANP_| NL_M
AUD_HP_PORT_L. 13. 7K AUD_LO_AMP_OUTL
50 48 [T 1 2 50 {ooD 50 52
1%
1716w
VE-LF
402
R6532 AUD_LO AMP_I NR_M
AUD_HP_PORT_R 13. 7K AUD_LO_AMP_QUTR
50 48 [T 1 2 50 {ooD =0 52
1%
1716w
VE- LR
402 R6533
13. 7K
i
1%
116w
VE- LR
402
oRITICAL
C6531
330PF
12

ISYNC MASTER=K87 M.B
TTILE

SYNC _DATE=02/ 26/ 201(
—

AUDI O HEADPHONE FI LTER

CB Appl e I nc.
®

THE
Pl
THE
|
N
1
v

NOTI CE OF PROPRI ETARY PROPERTY:
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8 7 6 5 4 2 1
SATELLI TE 796Hz < HPF FC < 936Hz
SUB 80 Hz < HPF FC < 94 Hz
GAI N 6DB (2V/V)
D SPRK AMP. | NPUT REFERRED CLI P PO NT = ~-6dBFS D
ALI AS OF PP5V_S3_REG M N_LI NE_W DTH=0. 60MV] M N_NECK_W DTH=0. 20V APN 3538262 1
..=PP5V_S3_AUDI O AWP
C66 1 CRI TI CAL
- ) 510" L .C6601 M N_LI NE W DTH=0. 30 nm
__ ADL®RRP FER}({?%J%O Fhkravp_InR P 0010 o7 | ose02 &2| &1 L 47UF MRS P 0- 20 v
0402 JAN T I8 Yt‘éL 2 56 1.p =D
25V CERM -
0% LM8311 R P e L 11 M N_LI NE W DTH=0. 30 mm
— AL cural 3 M_N_NECK_W DIH=0. 20 MV
FER&QQ&& B [MA831T R N S in aurs[ & SPKRANVP_R_N_OUT o
g AUD_LO2 RN L~ O rave | NR N 0, 01U | 2 | sor
0402 %Igl‘\’? | 11 pND CND
R6610 i %0(?( s
O ()
«mm AUD_GPI O 3 1@2 e
g
s SPKRAMP_SHDN
C C
1
ALI AS OF PP5V_S3_REG, M N_LI NE_W DTH=0. 60MV] M N_NECK_W DTH=0. 20MM
..=PP5V_S3_AUDI O AWVP T AL
AN S 1 h203 MNSERR VE BIEED 38 T
L6620 CRI TI CAL C66 1 B2| B1 p— o .
FERR- 1000- OHM gzzz T3AL 256 LIRS SPRRAMP_SUB_P_OT oD 7 52
(oo ARLOLRP 1rine sede ineie ey uwsaisie e B R M AR Y BFEES, 38
10% CRI TI CAL . ol i
L6621 2%5? C6621 ;321 N aure| S SPKRAMP_SUB_N_OUT oo 7 s
_ - SD*
AUD LOL R N FERR 1000 2(}|MSPKRAI\/P_I nsuB_N O; 1UF - 1w18311_SuB_N
“ 0402 1% e
S§ B3| C2
s _SPKRAMP_ SHDN
B + B
APN: 35352621
..=PP5V_S3_AUDI O AWP
ALI AS OF PP5V_S3_REG, M N_LI NE_W DTH=0. 60MV] M N_NECK_W DTH=0. 20MM C66 1 CRI TI CAL
L ,C6605
16830 630 j: ﬁ‘gzuf M N_LI NE W DTH=0. 30 mm
FERR- 1000- OHM C6630 oL Lp :
AUD L2 L P~y 2 SPKRAMP_INL_P  0010F LM48311_L_P B2 e M NNES< WEPL§70- 20 MV -
“ oD 0402 iy AL —= = o
| L M AR BFEES: 28 o
LM48311_L_N N o :
L6631 T AL —t Z.N aurs[ & SPKRAVP t_N_OUT —
FERR- 1000- OHM Be31 9
) AUD LO2_L_N > SPKRAMP_I NL_N |01t o G
" 0402 AN m o
A s _SPKRAMP_ SHDN SYNC MASTER=K87 M_B SYNC DATE=02/ 26/ 2010 A
1 .
- BrRTRG, NOVEET s |
d} Appl e I nc. 051- 8407 | D
° A 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
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=PP3V3_S0_AUDI O

AUDI O JACK:

LI/ LA HP CONNECTOR,

SPDI F TX

AUD_SPDI F_QU Van K

53 48 8

L6701
FERR: 1000- OHM
1(YYY L2 HSMCP@s::s
0402
AUD CONNJ1 M C FERF\U:SLZ(?OZ oM PLACE_NEAR=J6700: 3MM
D 1YY Y L2 HS MC N grm s XWG,702
0402 1 2 4
M RERERR-W BFFES: 2 4 53 AUD_HP_PORT_REFE e
UD CONNJ1_SLEEVE CRI TI CAL
FERR 1L2%78—|3M 1 5A PLACE_NEAR=J6700: 3MM
APN: 514- 0750 1YY 2 XW6700
0402- LF . % , GND_AUDI O_HP_AMP
CRI Tl CAL w50
DI A -\II'EE?KIQ& R- KB6K87 L6704 PLACE NEAR96700: WM
AUDI O JACK- TRANS- CF 86K8 FERR-220- OHM X701
CRITICAL g 1YY )2 AUD_CONN_L - 1532 AUD_LI _G\D -
2 AUD CONNJ1_SLEEVEDET e
1 AUD CONNJ1 _TI P L6705 AUD_CONN_GND
ZS AUD_CONNJ1_RI NG FERR- 220- OHM AUD N R M N_LI NE_W DTH=0. 4MM °
‘ ' ‘ ' ‘ _CO'I_ M N_NECK_W DTH=0. 2MM
AUDI O - 0402 2 * h -
PHS DETECT . 5 AUD | P_PERPH DET JACK
a3
L6706
| - AUD_CONNJ1_TI PDET FERR 1000-OHM e —
S LYY —————m" M C CONNECTOR ,Js701
KR SZ B - voo APN: 518S0520 M- RT-SM
o ool 1L I - 1ng|9 (2) AUD_J1_SLEEVEDET_R —O
-
OPERATI NG;/&TAE 3.3 DZ6705 2 2 Dz6703 /\/5}%\/ oD w57 Bl_MC N E1CY
12 1C6700 6. 8V- 100PF 6. 8V- 100PF i @ Bl_MC SHELD 2
1 402 462 40 O
SHELL 3 — i o o] @nea —— s, BLMCP I
C SHED 12 2 b DCZRléI7C6L DCZRléI7C6L D289719()AE,F ot Dz6700 R§179 1 AUD_J1_TI PDET_R
N % - LAAA 2 - - +—0
6. 8V- 100P 6. 8V- 100F) 6. 8v-1007¢ AN ”
462 W I 1CB701 1oy 1
1 —_ [9oPF 202
2
T ol SPEAKER CONNECTORS
— CRI Tl CAL
J6702
78171- 0002
M RT- SM
—20
- (s SPKRAVP_L_P, OUT 1
-+ + (T SPKRAVP, L_N| QUT 2[g| LEFT PIEZO
s0 48 s P POV_S3_AUDI O NCSTUFFE NCSTUFF
C67031 1C6702 4
T00PE —L I9oPF ——O
106710 2T T 2R 1
j— 1%, ik 55 CRI Tl CAL
o oy AUD_LOAVP_OUTL 2 %85* J6703
= 78171- 0002
M N_LI NE_W DTH=0. 2MV =
2 M N_NECK_W DTH=0. 15MM AUD_CONN_L " WRTSw
B U6700 R6ZO7 RAVP
AUD_LO AMP_QOUTR OLD_AUDI O SW TCH 17 SPKRAMP_SUB R _OUT 1 2 SPK SUB| P_OUT_CONN 1
= D= o || MXLAZE0BVEE | s ] 1 - O SPKRAVP_SUB N OUT A SPKRANVP_SUB[ N aUT_ConN 2] o | DYN- FULL RANGE
| 1 % ce7o5i CB704 | "% 4
CRI CAL .—O
24 not OMT'T cave| B -ZEW 0O0RE —— I00PF R6308
o 2
AUD LI _L | M N_LI NE_W DTH=0. 2Mv 2 = 2
- am e enpE2_ M N NEGK W DTHO” 1504 AUD_CONN_R ) oy o Y 1 —
ST o o o8 78171- 0003
= N‘Ii RT- %M
GND O
w0 AUD_LI _R Cc6711 LA QLD _AUDI O SW TCH R6709
<« 0.0033UF s g 8 ! o 1 s SPKRAMP_R P_QU] LA 2 SPKRAP_R_P_OUT_CONN 1o
T o - - [ SPKRAVP_R_\ QU et SPRRAYP_R N_oUT_convZo| RT. PIEZO
2 NOSTUFF UFF 603 o
C67071 1C6706 5
AUD_GPI O 0 1003%):: i SS\;’OPF R6710 O
C%ylz 2 1 0 2 =
‘R6721 it
100K ANALOG AUDIO 1 O SW TCH 1
ME- LF
402
AUD AN QD R6715 AUD SW TCH GND : GPICD = 0 AND GPIOL = 1 --> HP PATH SELECTED
A UD_CONN_G\D , , Q2 ) L GPIO0 = 1 AND GPIOL = 0 --> LI PATH SELECTED
5% — =
1/16W
G\D STUFFI NG OPTI ONS FOR CMDS SW TCH "525F R6714 R6‘OS7L;F7
53 a0 a5 GND_AUDI O CODE LAAAZ -
0 v
5% 1 2 PART# QrY| DESCRI PTION REFERENCE DESI GNATCR(S) | CRI TI CAL BOM OPTI ON
Mo A 1 d} Appl e Inc. 051 8407
402 1/16W 35352803 1 I C, MAX14560, Dual SPDT U6700 CRI TI CAL NEW AUDI O_SW TCH ON
Mios" = <) A. 0.0

DO NOT SYNC K84. UPDATED PLACE NEARS

35352536 1

I C, MAX14504, Dual SPDT

U6700

CRI Tl CAL

OLD_AUDI O_SW TCH

NOTI CE OF PROPRI ETARY PROPERTY:

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

I NC.

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 67 OF 109
Il NOT TO REPRODUCE CR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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CODEC QUTPUT SI GNAL PATHS

FUNCTI ON VOLUVE
HP/ LI NE OUT 0X02 (2)
LINE IN 0X05 (5)
SATELLI TES 0X04 (4)
suB 0X03 (3)
SPDI F OUT N A
CODEC | NPUT SI GNAL PATHS
FUNCTI ON

BULT-IN MC
HEADSET M C

4 (OOT}-AUD_SENSE A

CONVERTER
0X02 (2)
0X05 (5)
0X04 (4)
0X03 (03)
0X08 (8)

CONVERTER
0X06 (6)
0X06 (6)

0XO0D (13, B, Rl GHT)
0XO0D (13, V22, B, LEFT)

MJTE CONTROL
GPI 0.0 AND GPI O 1
GPIO0 AND GPI O 1
GPI O3

GPI O3

N A

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

PORT A DETECT ( HEADPHONES)

DET ASSI GNMVENT

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)

s PP3V3 SO AUDIO F

'R6806 'R6805
39. 2K 20. 0K
1 APN: 376S0613 1% 1%
R6801 - T
300K , 02" 502"
Mtﬂlf\év AUD_PORTA DET L NC AUD PCRTB DET L NC
45 Q6800
SSMBN15FEAPE D|s D
sorees SSNENl%SA?D]I; = sswlesFSA?:’:é i
Rﬁ?}(oz SOT563 H- SOT563 H-
s (Ty-AUD J1 TI PDET R 1 2 _AUD g1 DET RC 4 [
2 . = o
16w 6801 G Si7 2|G ST
205 5
5 20% 10V
B 207
s 52 49 45 GND_AUDI O CODEC I
R6803
55 PP3V3 SO AUDIO F 1229 2 AUD 31 SLEEVEGET 1w
5%
'R6804 e
220K 402 800 ss 52 AUD J1 SLEEVEDET R
Moy SSVBN15FEAPE
, 402 SOT563
s 52 [rmy-AUD J1 SLEEVEDET R
1 06802 2[G
0. 01UF
0%
L
v
s 52 49 45 GND_AUDI O CODEC 402

N_LINE_W DTH=Q. 1
N-NECK-W DTH=0' 18

53 PP3V3 SO AUDIO F
VO TAGE=3. 3V

L6862
FERR- 1000- OHM

53 52 48 8 =PP3V3 SO AUDI & 2

EXTRACTI ON NOTI FI CATI ON CKT

0402

PLACE L6800/ 06800 CLOSE TO JACK TRANS$. AREA

s2 AUD | P PERPH DET

)

®

SSMB ng

53 52 a0 45 GND_AUDI O CODEC

AUD_J1_TI PDET_I NV

M KEY
802
EAPE
SOT563

M KEY

'R6865

100K
5%

1/ 16W
VE- LF

2402

AUD PERPH DET R

ROSEY

1 0 2 _AUD | P_PERI PHERAL [El'@ 17

0
5[G™

vl T3 7o

5
T6W
LR

0.

53

b%t
Reo

PORT B LEFT( HEADSET M C)
HP=80HZ, LP=8.82KHZ

M KEY
L6880 N .
rersk S80SV BFES: 1000
Y YNM o
s 52 45 5 =PP3V3 SO_AUDI O L 2 3V3 SO _HS RX
0402 DRC M KEY
NOSTOFE  RiTicA APN: 35352256
M KEY
1
5% = ®
M KE'
ey = o
202 u6880
PULLUPS ON MCP PAGE cos2rs
=12C M KEY SCL 6 [sc. mcBlAg 1 _HS MC BIAS
=12C M KEY_SDA 5 [spa  DETECT|_2_HS SWDET
AUD | 2C INT_L 74 Nt BYPASY 10 RX_BP k3
AUD | PHS SW TCH EN 8 |ENABLE T
NOSTUFE DT
R6880* 1l 3 mker
100K css81 L G\D_AUDI O CODEC 45 40 52 55
1110w pr—
et 10 OLE, T MKEY
2 303 cERM R6881"
1K
GND_AUDI O_CODEC 1%
53 52 49 48 - yasw
CRI_TI CAL 402
eeses "5k
0. 1UF 5 2K
w @ ADMCINLEP 1“2 HS MC H gC 7 HS MCP sz s
RIMHEL 10% | MKev L Fow
C6886 X5R R6883 N M KEY ML
0. 1UF 402 100K 6884 B 6885
" AUDMCINL N 1|2 Thew 9,.0082UF —erS
< il s 2 38 R A
0% 2 CRI TI CAL
25v
:ng XW6880 CRI Tl CAL
Sm
53 52 49 48 GND_AUDI O CODEC 1 HS MC N
PLACE_NEAR=C6886: 3MM
PORT B RIGHT(BUI LT-IN M Q)
R6850
45 [IEy-AUD CODEC M CBI AS 14100
1/ J/BDW
its
402
53 52 a0 45 GND_AUDI O CODEC
Feh850 L6850
0. 1UF FERR- 1000- OHM
w @ADL MCINRP 1]z f Y Y 2 B MCP am =

CRILTI CAL 1Io!7/n
C6851  2sv
0.10F &8
w0 QAL MC INRN 12

10%

%r R6853
402 2. 4K
53 52 40 45 GND_AUDI O CODEC 1 2

L6851
FERR- 1000- OHM

1/ 16W
xvegs1

M
402-1

0402

Bl_MC SH ELD

1f Y Y L2 Bl MCN Ny 752 7

1 % 2
l PLACE_NEAR=J6701: 3MM

IDYNL, IVASIER=RKo/ VLB OSYI

DAIE=UZ/ 25/ ZUL

(j Appl e I nc.
®

T O
051- 8407

NOTI CE OF PROPRI ETARY PROPERTY:
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PROPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.
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8 7 6 5 4 3 2 1
MagSaf e DC Power Jack
CRI Tl CAL
J6900 CRI TI CAL
78048- 0573 F6905
6ANP- 24V

55

=PP18V5_DCI N_CONN __ ¢

1 . PP1 1 N FUSE 1 2
o
e ———{ Lo 10005 | oo0f8™ oo | cpre
gs L ADAPTER SENSE 1,04 2 = %P p— p— ju— ) =PP3V42_G3H ONEW RE ,
i ’ ECVI " e BBl B l TC7SZOBAFEAPE
NO STUFF 16w B 4 4 SMC_BC ACOK_VCC ICrse
'R6900 402 R6929? .| < 2 SMC_BC_ACK 055
100K L 2. 0K o .
51850656 " = K ( Us90
% e gy 6900 1 . 6908
o M0 3 L 0 TUF
sy SYS_ONEW RE 4l NT EXTLS f ﬁf PLACENENT_NOTE=PLAGE NEAR UB901
= 402
1-Wre OverVoltage Protection ap N = =

PPDCI N_G3H OR PBUS

ADAPTER _SENSE_R

3. 425V "G3Hot " Supply
Supply needs to guarantee 3.31V delivered to SMC VRef generator
R6905
/v]i/\/z PPDCII\‘ Pl R P3V42G3H BOOST
mm DI DT=TRUE
LT T
o5 s PR
c2edE == CRITI CAL
U6990 o220 L6995
LT3470A 402 33UH =PP3V42_G3H REG ,
SHDN* DFN sw 4 P3V42G3H SW P oTRE 1m 2 N -  sosy
e e BN e coromsrie o out = 3425
NCx—{NC 250MA MAX OUTPUT
1
. <R (switcher linit)
an BB 1 C6995 R6394%§
C6990 ol © —— 2¢PF )
1008 — 2 5ok, WEpE CRIT |_
BYPASS=U6990. 6: 5: 2 MV égz 402 4025| |1 ng
8 P3V42G3H_FB —Av
<Rb 2 B,
R6996* 05
20%5
1/ 16W
ﬁmz?
Vout = 1.25V * (1 + Ra / Rb) =
CRI TI CAL
58920 BATTERY CONNECTOR
M RT- TH
P1| o4t
P2| o2
P3| o3
P4| 012 — =SMBUS BATT_SCL .,
Ps| o5 - SYS DETECT L
P6| OLE =SMVBUS BATT_SDA
7| o7 e - PPVBAT_G3H_CONN CRITI CAL
P8 o—ﬂs NOSTUFF
9 PLACE_NEAR=J6950.9: 1 MV PL CE NEAR—J6950. 9:1 MM
T RE950! 1'C6950 1CB Ao De9oso
SHLD PIN| O 1Y i /1u;: i RCLAMP2402B
SHLD_PI N| oL M:_l%\gv T, %g T g’ SC- 75
SHLD_PI N| 012 202, % BR.
SHLD_PI N| o423 -
518- 0359~ =

HALL EFFECT ASSEMBLY

Assenbly APN:. 339S0114

- BOwu 639- 0680
- PCBF: 820- 2801
- MCO 056- 3515
- Conn APN: 51850788
om T
B J6955
o =PP3v42 GBH HALL HALLEFFECT- ASSY- K87
R6%61 F-ST-SM
SMC LID 2 1 - SMC LID R5 6
43 36 35 (OOT} O O
0 3 4
NCGTUFFl St 3o o
402 O O
339S0114 4

0. OOlLé;;_Jj

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

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

WTER:KW M.B
T

SYNG DATE=02/ 267 2010

DC-In & Battery Connectors

d} Appl e I nc.
®

TG OV e |
051- 8407 | D
A 0.0

NOTI CE OF PROPRI ETARY PROPERTY:

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

8

7

6 5

| TO MAI NTAIN THI S DOCUMENT | N CONFI DENCE 69 C]: ]_09
DO NOT SYNC W TH K84. R6900, C6960, SI GNAL NAMES CHANGED. HALL EFFECT CONNECTOR CHANGED. .n§§§§§%§§§531LNWQEmMm =4 OF 70
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Rever se- Current

FROM ADAPTER

=PPDCI N_S5 CHGR

%80
sl '9DPCRI TI CAL
0

Pr ot ecti on

This node is powered

through body di odes:

* DCI N t hrough Q7080.

* PBUS through Q7085,
Charger TOP FETs and
Q7055.

PPDCI N G3H OR PBUS 54

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

Inrush Limter

QTABO cmmion

PPDCI N G3H_| NRUSH

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

9 & M N_LINE_W DTH=0. 6 mm
w a M N_NECK_W DTH=0. 4 mm
D a b VOLTAGE=T8. 5V
n N %)
C7085 R7085 =
0. 1UF BIALS o——
10%
10% 116w
2V 2 NE-LF <
402 2 402
CHGR _AGATE DIV
M N_LINE_W DTHE0. 3 mm
M NNECK_W DTH=0. 3 mm
R7086*
332K
19
CRI Tl CAL 0w
D7005 4022
BATZ0CNEI LM (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 DGIN D R A2 - (CHER DAL N R7021
3% 1
2 1/ Tow CRI TI CAL
ACIN pin threshold is 3.2V, +/ - 50nV Mos” .\ c7020 1w 24 CHGR CSI R P 4 (2 R7020
M- LF
Di vider sets ACIN threshold at 13.55V . 402 9"59&2
10% iw
I nput inpedance of ~40K neets CERM R7022 14 CHER CS| RN Y12-1
30mMA nmex | oad 402 31
sparkitecture requirenents N 10
PP5V1_CHGR VDD R7001 {_PPDCI N GBH CHGR e o301 o
RIS b LAANE—gFE0L G Ve it R bR amon | s
VOLTAGESS, 1V At WAL W DTHED. 2 fos VOLTAGES18. 5V 1 7030 1 c7031 1 C7035 1 C7036 1 C7037
62 5 _=PP3V42 G3H CHGR oW VOLTAGE=S. 1V ——2ouF 22UF ——1uF —= 1UF 0. 001UF
o 402 C7001 * C7022 * 1 C7021 T 20% T~ 20% T, % 4 sov
1UF 0. 1lUF —/— —— 0. 1UF 2 BV. AT 2 BV. ranT 2 xR 2 xR 2 X7R
1 1 10% 10% —— 1% osE UonEm osE Uonim 603-1 603-1 202
R7010 Cr002 oV 38V 38V
C 1UF xR 2 xR 2 2 SR
30. 1K LU 'R7002 403 202 202
1/ 16W Yom 2 NO STUFF 00K o < -+
WECLF 202 GND_CHGR AGND %% < | APN 35352929 = =
2 E
wew VDD VDDP
X R7000 2402 12 [VHST CRITICAL DGl N2 CHGR DCI N b CRITI CAL Max Current = 8A
R7011ﬁ 57 30 oIy SMC RESET L 1 2 CHGR RST L 134SVB_RST_N Tl 26 CHGR SGATE PLACE NEAREUT000, 252 H Qr0o30
% = CHGR 11 SGA 4 .
118w yew @—_SNBUS SaL o SCL U7000 acatel 1 CHGR AGATE 1 C7025 S8 RIK03320PE- 01
M Mos e ED—=MBUS CHOR SDA SDA &N coip[282] cHmosl P —— 0. 22UF = f = 400 kHz
2 o [Ty CHGR VERQ 4 IVFRQ 2 CoiN 27| _cHorR cSI N . X
CHOR CELL 6 |ceLL « oS kD] ORITI CAL TO SYSTEM
[{e] BOOT|_25 CHGR BQOOI
Flom ®bfor 8 CHGER ACIN 3 ACIN = JGATE| 24 CHGR UGATE orTeE “ 4. 7U+ 9. 5A sEqugz?v
NO_STUF CHGR | COVP. 5 |i cow v PHASE| 23 CHGR PHASE CUE TR oomTRe 1 2 L 2 =PPBUS_G3H
R7013* CHGR_VCOWP 7 lveowe T MNLINeWDHED. 6 m | HLP4040DZ- SM
1K LGATE[ 21 CHGR LGATE SW TCH_NODE=TRUE 1206
1% CHGR VNEG 8 |VNEG GATE_NGOE=TRUE D DT-TRUE DI DT=TRUE NO STUFE
yasw 'R7015 S LR L0 B 18 fosee N o R7039°
022 g: CHGR CSO N 17 |cson 20vv Al 9 CHGR AVODN oD Y
% s6vv Bl 1‘5‘ oHeR BZD\‘ oD «© 1,13"&:% PPVBAT G3H CHGR REG .
'R7011 1 C7050 g3 (g A —CHGR ACCK o © - M NNEGCW DTH-0. 3 1 CRI TI CAL PLACE NEARLLT030. 2: 21
9. 31K 19F 2 & ] VOLTAGE=T2. 6V Cc7040¢* 1 C7045
iow 2 = < 39UF- 0. 0270HWM—= — 0. o010F
WELF 02 o) R CRI TI CAL CHGR PHASE RC 20% — a9%
2 R N o OroTRIE P&V 2 2 3%
- Q7035 B1A-SM 402
4 i RIK0305DPB NO STUEF R7050 3 CRI TI CAL
LFPAK- HE
H 1 C7039 %57 1 QU055
—— 470PF 0. 5% = SI 71370P
B T, % w o8 TAQ FROM BATTERY
2 CERm 0612-1
XWZ 000 | 1 1 402 1 2 PPVBAT G3H CHGR R 12
i 3 4 M N_LI NE_W DTH=0. 6 nm PPVBAT G3H CONN
1 Sz (G\D) Vot racesTs ev ot ™ M NLTNE W DTH=0. 6 nm
s M N_NECK_W DTH=0. 4 mm
PLACE NEAR=U7000. 29: 1 - VOLTAGE=T2. 8V
PLACE_NEAR=U7000. 22: 1 -4 O—
«
R7051 CHGR RP
{(CHR C0 ) 22 AN\ R GEORE
R7052 CHGR R N
(CHR.CON) LA RGO R Y
(PPVBAT_G3H CHGR R) (PPVBAT_G3H CHGR R)
(CHGR_BGATE)
1 C7042 C7011 * 1 C7000 C7005 * C7026 *
—L_ 0. 068UF 0.01UF == ——1UF 0. zzzLéL:m—— 0. 001]LDA;n f— * R7051 HAS 2. 20HM TO COVPENSATE UNBALANCED VOLTAGE
(— pr— p—
e 16V 16V 59V sV, DUE TO DI FFERENT CURRENT ON _P AND _N. (FROM | NTERSI L)
2 CerRm CERM 2 2 XxsR X5R 2 CERM - _
402 202 202-1 603 202
ssgGND CHGR AGND

I SYNC

MASTER=K87 M.B

SYNC _DATE=02/ 26/ 201d
—

TTILE

PBus Supply & Battery Charger

>z g RN
1-8407
d} Appl e I nc. 051-840
S A. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
BEHERTMAL DR IEELS I |\
THE POSESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 70 OF 109
: CHANGE Il NOT TO REPRODUCE CR COPY I T
I§E7’\%II:'ES' : L?z%go Al 87%8}7(5T0 K24 IND DUE TO LAYQUT Il NOT TO REVEAL OR PUBLISH IT I N WHOLE OR PART
IV ALL Rl GHTS RESERVED 55 OF 76
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= * +
VOouUT (2 RA / RB) 2 VOUT = (2 * RC/ RD) + 2
<RA> <RB> <RD> <RC>
R e R7267 R7268 R7269 R7270 | = = = = e e e e e e e e e e e
ROUTI NG NOTE: ! 203 :1Lﬂ;5 oK :1Lﬂ(/)K :1Lﬂ(/)K (150./49K 204 , ROUTI NG NOTE: ' -
1 Place XW203 by Pinl OF L7260. ! s %/‘:}E‘lév %/‘:}E‘lév %/‘:}E‘lév %/‘:}E‘lév 1Pl ace XW204 by Pin 2 of L7220. !
- s s s s s s s s = ZQ]5v,s3,vl:ta,><vxlzua alo/z\/v\/z "102 5 "10/2\/\/\/2 "102 5 3V3S5_VFB_R7270 ZQ] S s - s - s s s s s s s
s6
GND_5V3V3S5_SGND
e e e - e o oo oo
XWZ 205 , ROUTI NG NOTE: :
SM 1Pl ace XW205 by C7252.
. =P5V3V3 REG EN 2 54 s R
C =PPVI N_S3_5VS3
s 8
"roUTing NOTE R7273
! ! XWr202 1C727 100K
1 Place XW202 by C7292. . sm :%Lé"/': :/F]E\g
2 5 5 1 2 V 402 2
851
s s =PPVI N_S3_5VS3 e BEG
PLACE NEAIE 7260, 51 1. 5 [ 5vs3 avass vReF =PPVI N_S5_3V3S5
- | .51, 8 ’ .
. Cro82 1((::o;|Z'rE|;<SAL . c7281 (ZELHJ/F27O T oL PIACEINEAR=Q7220.2: 1.5 MM
—— 0. 001UF S 30U 0. 027GHM —— 1UF S 10V 1. C7241 .|t c7240 t Cr242
88 T, 39 1C7271 o S65M %ulgf T 39UF-0. 027CHM 0 001UF
* g - 2 B85 5 C7260 | —=Q,,22UF TR 2 B > .
B1A SM 8 603-1 P b
CRI TI CAL Qoo UF 2 Ceow 4sK1 PSEL = By
D 16 402 ~
I 260/ frasa K220 crzz0s o0 T
= S| S424DN G |4 T — CRITI CAL : s D1 -
PURPK- 1212- 8- SM - I - e o 2 R— —vesTi u7200 W LT oo 6 VNS wﬁOEH |& = KO384DPA
v s e 2 10 Guataeauente 2 WAL KW DI § 1 |la vg_«;?_n caL
s oo, 2 PN s oo, 2 ooTT CRI Tl CAL
B aTRE 1/ D2
L7260 pr— . = g B e ULl L7220 PW FREQ = 375 KHZ
Bpn s . doris 5 orviz|?? svessoe ANFESCREIO I e oo 4. 7U 10A
MAX CURRENT = 13. 3A LYY Y2 | o ¢ ; 6 |coli ) LYY YL MAX CURRENT = 9. 1A
B PWM FREQ = 300 KHZ CRI TI CAL Svss o VoL F V2| 3vessvee > PCMOO63T- SM
4. 7UH 13A- 15MOHM 5 2 5
=PP5V_S3 REG [ o 5V_S3_VEB VFBL VFB2[5 3vass vee S2
— =PP3V3_S5_REG
° CRI Tl CAL 5V_S3 ENTRIP JENTRI P1 ENTRI P2|® __ 3v3ss EntrlP o I w = ¢
PLACE_NEAR=U7260. 1: 1.5 MV 261 {__J' L varlis e ORI TI CAL PLIACE_NEAR=L7220. 2: 1.5 MV
Sl 26DN — PLACE_NEAR=U7200| 6: 1 MV
1 1 C72 1 4 | ' 1 C72
[x¢r293  |* ¢r290 ! cr201 PURPK. 12128 | — R7271 S~ R7272 L' cras1 2 €r2s0 . C7253
T 20% —— Z0%¢ 220UF — p C7273 p 150UF T 20% —- 0. 001UF
S 80V S 6% 2o, £ 86. 6K N Ey—— 75K o, S 8% —— S0
CERM X5R R 1% 1% 5 X5R , 50V
402 603 LA SM 3| 2|1 oW GND THRM PAD %%v yiew B1A- SM 603 GoRm
L[ 402 £} [ 2 %(gaR [ 402
CRI Tl CAL
s6_GND 5V3V3S5 SGND 1 6 E) 2 -l_
VOLTAGE-0V
M NCNEGOW BTHEG. 3 W XV\TSM201
Q7221 PLACE_NFAR=U7200. 25: 1 MV
SSMBN15FEAPE P5V3V3_PGOOD
SOT563 ez
r=--=-=-=-"=-—=-=-=- = = = = ==-"=-"=-=-===="=""=""="1
. ROUTI NG NOTE: .
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
A =P EN L = =
- 3V3S5_EN_| ISYNC MAETER-KB7 M,B SYNC DATE=02/ 26/ 2010
d} Appl e I nc.
SEPERATED MASTER PGOOD FCR BOTH 5V AND 3V3 ®
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI NIS THE
Rl ETARY PROPERTY_OF APPL| CO\/PUT I 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 CR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 56 O: 76
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1.5V/ 0. 75 DDR3 POWER SUPPLY

s =PPVI N_S3_DDRREG

PLACE_NEAR=Q7330.5:1.5 MM

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

. CRI Tl CAL . CRI Tl CAL c7332 |: c7383
C7330 C7331 B *
e 39LF- 0. 0270HM [y 394F-0.02700M —— TUF — 0., 001UF
2 \Y 2 W 5 23V 5 50V
T A% A % .
. =PPsv_s3 DORREG  R7305 = =
NN R
. mm
5% - 217 mm
Mjé g\g VOLTAGESSV R7 31](_) 9 * 5
17180 CRI Tl CAL
C7300: C7305: V65 330
4. 7TUF —— 1UF —— 9 3 9 2 S| S424DN
lggn - %8“\;0 -1 PWRPK- 1212- 8- SM
3% 2 2% 2 VBTN VBRI LT VLDO N
805 402-1
£ L__6 |coww ORI TI CAL VDDQSNS|_8 DDRREG VDDOSNS CEI7TI CAL
C 2 D =DDRVTT_EN 10 |s3 VTT Enabl e NoDE 4 . OuUH lgg% 6MOHM —PPDDR S3 REG 5 6
62 =DDRREG EN 11 |s5 VDDQ VTTREF Enabl e Vo = - ey BD2°°
™ VBST|_22 DDRREG VBST 1 2 o VoJUT = 1.501V
# qg—DORREG _POOCD 13-PGECD VDDQ PGOOD TLPZSS?G W BTES 5 POMEOGST- SM GRIT1 CAL e Fu o ] 19A X QUTPUT
20 s =PPVTT_S3_DDR _BUF 21 DDRREG DRVH DI DT=TRUE 5 .|t C7340 !
—PPVIT SO DDR LDO l 10mA max | oad 5 |VTTREF PN =TRE 85 ::gg/ﬂOUF (1)8.%001UF f = 400 kHz
° Vout = VDDQSNS/ 2 SYM (2 CF 2) Lil20  DDRREG LL W 2 a8y 2 PV
Vout = VTTREF =i = o “NECR= 17" — 335 S8 B2 sm 165
XV\FS’\%GO out = DRVL| 19 IJ?FRREG_ PRR\;:/L ﬁ%ﬁb}.ﬁm 4 lr__} %422693'\‘ CRI TI CAL C7345 PLACE_NEAR=L7330.2: 1 MV
DDRI =PROE” “NECR™ - 177 mm Kzt C73411. B 2
PEACE NEZAR—C7360RE61 \n/mTTSNS TTene e REG CS 3] CRITI CAL 3300F —— 10%%__ XWF 345
3 = e 7 Inoo 223 6.3V , SM
wner| |Fns et S P pEE T T
22\ —— —— 22UF VITGND _ THRM PAD GND PGND CS GND PLACE_NEAR=Q7335. 1: 1 mm
cor Sy 2] |2 Gekveera . d 4 XWI 335 <
o0 o ) ] DDRREG CSGND ) 1 il 2
MRS T ke ‘R7320 | c7320
- £ 15. 0K L 0. 001UF
iftew T &
X300 et B T
0C3333EL)J9 1 PLACE_NEAR=U7300.3:1 mmg 1 S 2 L PLACE NEAR=U7300.25: 1 mm (DDRREG FEB)
T 1 Vout = 0.75V * (1 + Ra / Req)
X8R 1
462 SEL_1V5=0: Req Rb Rr321
B SEL_1V5=1: Req = Rb || Rc <Rb>g tiow
2402
L_¢ GND DDRREG SGND

N_LTNE W DTH=0. 6_1nmm
NI DTH=0. 17
%AE?;EW m

C7330 AND C7331 | S CHANGED TO OSCON CAPS

SYNC MASTER=K8/7 M_B

SYNC DATE=02/ 26/ 2010

TToLE

1.5V/ 0. 75V DDR3 SUPPLY

d}@ Appl e |

nc.

v ay e e |
051-8407 | D
A 0.0

THE
PROPRI ETARY PROPERTY_OF APPI

| TO MAINTAIN THI S DOCUMENT | N
Il NOT TO REPRODUCE OR COPY | T

IV ALL RI GHTS RESERVED

THE POSESSOR AGREES TO THE FOLLOW

NOTI CE OF PROPRI ETARY PROPERTY:
L INECRVATI ON_CONTA NED_HEREI N | S THE

E COVMPUTER,” | NC.
NG
CONFI DENCE
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8 14 6 5 4 3 2 1

PLACEMENT_NOTE=PLACE C7419 ACRCSS PINS 1/2/5/6 OF Q7400 AND PINS 3/4 OF Q7401
s s _=PP5V_S0_CPU | WP s =PPVIN_S5_CPU | WP o o
CRI TI CAL CRI TI CAL 418
LAAN2 PPSV_S0_| M/P6_VDD for 2100} I ¢raoe [ graiy l f }UF
Cr426 W RERERR-W BFFES: 25V s1 u 39UF- 0270—|M O%EM
R7412 ! U VOLTAGE=5V C7435 | DPRSLPVR | DPRSTP* PSI * | OPERATI ON MODE - 1 > ) 1 V
Y — && B QUF DI DT=TRUE 2 EDE@NEM BlA Ysm 402
o 2] 5 g‘l & 0] 1 1 2- PHASE CCM J 5 D
D 5 | & 1 4 q 6 L
w «=PPVI N_S5_CPU_I| WP LAAA2 PPVI N S5 | MWP6 VI N 0 0 1- PHASE ocMm 3 s CRI TI CAL
N 1L CRI-T1 CAL L7400
R7420 i C7496 Vomaa=lev ™ - 1 0 1 1- PHASE DCM 0. 36UH- 209% 40A- 0. 00075CHM
) f 1 0 0 o1 T=TRUE (1 M\WP6_PHASEL1) 1YY Y2 —PPV SO CPU REG ,
}El\év ;‘ gg 1- PHASE DCM Pl MALO4E- SM
o 1s [y PM_DPRSLPVR vz S BB IERBRRIMORT 55
E TH=0. 25 I\INI 2
l\rNEcw DTH=8 —“\/\/\M—RC 1|2]6]7 |
. ZPP3V3_SO_IMP 15z 2 PP3VZ SO I.M/P6_3V3 o BT-TRE = I TI CAL PLACINEITNOTESPLAGE LOSE TO PIN 3 @F L7400 xvi4d2 o C7fuzF0
C7430 | ] s = ﬁ;;
R7421 o, LuF 1 R7447 DI DT=TRUE sl o {é—} %F6795 %\{40:“‘2 PLACEMENT_NOTE=PLACE CLOSE TO PIN 2 OF L7400 |1 > 5
gbpo i( 20. oK 1 DI RECTFET- MX SM | MVP6_ Vo
16W 2 26w 1 —
e T | e |
s _GND_| M\WVP6__SGND 2402 20 22 |31 3|4 | M\VP6: 2PHASE | M\VP6: 2PHASE
VIN VDD PVCC —4 1 2 1112 1
AA%%
e 11 CPU_VI D<6> -3 Vs 3 11 =
o 11 CPU VI D<5> -2l lj'$'4T(')OCRmE, R7400 cr403 R7404
60 11 CPU VI D<4> - 41 s N n 09 b6
X = CPU_VI D<3> -l veaTEL it Bott ver it
R7445 o CPU VI D<2> -2 2 .
}/16W e 11 CPU_VI D<1> ; 38 |vip1 g PHASEL
et s 1 CPU_VI D<0> -7 Vi g towE ,7J | \WP6_PHASEL XW
[} —
o0 14 10 [rEy-CPU_DPRSTP_L - OdoprSTR 1 P!
s | MVP_DPRSLPVR ; 45 |oprsLPVR f 1 sen 24 ss | MWP6_ | SENL ( | WPG—I SENl)
C o -CPU_PSI_L - 2dPs* C
o 1 MVP6_ | MON PN TV ueaTe2|27 s | MWP6_UGATE2 Of OT=TRE PLACEMENT_NOTE=PLACE C7422 ACRCSS PINS 1/2/5/6 OF Q7402 AND PINS 3/4 OF Q7403
Leen; -
28 ., | MVP6 PHASE2 ss s =PPVI N S5 CPU | WP
48 |as PHASE2 I — 20 I M\/P(%_: 2PHASE | MVP6: 2PHASE | MVP6: 2PHASH ] LM/PG: 2PHASE
(N(:)v‘ﬂ(:CLK EN* Leate2|30 5o | MVP6_LGATE2 CRUTICAL N CRITI CAL 1 R CAL Il C742{1 1 C7422 3. 65K !
| WP_VR ON - R 20 (GND) |%€'91% | 740l * C74F()8 47 0. 00 %
ROV SMC 7 D VIRGOOD DELAY] e L o PaND2 ) 39UF-0. 0270 = 3BUF —— TUF 0., 1B
1]]2 25 T} - [PeOCD 1 Y BT , 28V 253v 265
P . LMWP6_VR TT gn 5 - 25 . | MWPB | SEN2 Tz B R 5 2
| SEN2 58 BI1A- SM CASEDZE- SM
C7405 EIb?4774|1(08 » LMVP6_NTC 6 e 5
0. 015uF %%
% 5/5_1&\4\/ o | MVP6_SOET 7 lsoer vsum 19 s | MVPE_VSUM 4 d 6 = VPG 2PHASE
16 3 oceeT|®_w | MVP6_OCSET : ] s L7401
402 1/\/\/\/2 ss | MVP6_RBI AS 4 |rgi as vol 18 s | MWP6E_VO NO 5TUFF_|_1 0. 36UH- 20% 40A- 0. 0007500HM
proop| 16 s | MVP6_ DROOP C7416 ( | M/PG_PHASEZ) CRI'T CAi rY‘m 5> PLAGEMENT_NOTE=PLACE C7428 CLGSE TO[PIN 2 CF L7401
ss | MVP6_VDI FE 13 |\p rr | MVP6: 2PHASE 0. OO%JF 5 O OTORUE ’ Pl MALO4E- SM PLA TO PIN 2| OF L7401
| M\VP6: 2PHASE R741 | M\VP6: 2PHASE orel 17 ss | MVP6_DFB i 2 10% BM
C7406 1 3 o | MP6_EB2 12 |y X 2 BLMRYOIERBRRIMORTSS 2 99%%3;
| MG 2PHASE - S,P0TUF K w | MPE_FB___ 11 i et g 3 1|2|6 |71 MVP6: 2PHASE 403 _ %
h ;g,, ipw w | MWP6_COMP_ 10 | SN N SM | MVP6: 2PHASE 2 5
Il?z409 2 ME‘ZL w L MWPE_VW 9 |y hl ¢ . L) QR T CAL El | WP6: 2PHASE | M/P6: 2PHASE|
CERM 1 2 TAAA 2
%}15‘5\’ 25 Ine o %gﬁ,\é\/ DOTTTRE S\ G SZFE(@ZF%? &1—’\/\/\/ H AN y\NPG Vo =
2 | P6; 2PHASE — 2 _
2 VR so 10 (1 MP6_VO) q [a0s | 7404 R740
2;55 21 49 3|4 a fb"lsw Ooé 5 oW
%olﬂév | -2LF : 55\2 X5R -2LF
2 402 (1 \P6_FB) C7431 é PLACEMENT_NOTE=PLACE CLCSE TO PN 1 OF L7401
B I MVPG: 2PHASE 0. 001UR | MvPe: 2FHALEVPS: 3 Rl 75215 2 = | MVP6: 2PHASE B
Cral4a —||—< 1 C7434 |+ C7428 MP6_VO R =PP5V_S0_CPU | WP . B R744
1 470pF (e %@ A oK o 1'R"’7”Zg'61PHASE NG
- - B ; ! |
7| | WVP6: 2PHASE i e e 2 G Y, %-ZLW B H iow
1 Cr413 1 1/15w 2
C7407 R7410 g0 WVE-
OPF j 10KOHM 5% el
{1 MP6_COVP_RC T: %, L 08'37’001UF 6, 81K 0603- LF 2 (| MVP6_| SEN2)
. AS 2| $55 » 16! >
1'|¥¥'ZBI£P E ﬂ A , 402 e ERT- J1VR103J (I \WP6_VSUM
94, 6K ) J (1 MVP6_VO)
e
2 (1 MVP6_COMP) R1100/ R1101 **ON THE CPU PAGE** PROTECT THE | WP6 | F THE CPU IS NOT | NSTALLED
o0 ss] MVP6_VSEN_P R7422 . 2 5% wm-LE  CPU VOCSENSE P 4, o
0 M N_LI NE_W DTH M N_NECK_W DTH
2PHASE 1PHASE s ssl MVP6 VSEN N R742 N : . | M\WVP6_OCSET 0.25 MM 0.20 MM
o0 5 _ L 3. 2 s% ML CPU VCCSENSE N ., o T M/PE VSN PR FRTRY Y|
PWM Fr eq. 300 kHz 300 kHz . G\D_| MVP6__SCGND 0.50 MV 0.20 MV
gail epel Lo B o o ——
Max Current | 44 A 17.6 A 61N A g% OM T _pLACEVENT_NOTE=PLACE CLOSE TO PIN 21 CF U7400 .| MVP6_DROOP 0.25 W 0.20 W
cgm‘}g; 1 cERM 1 1 CERM XW 400 . | M\WVP6_DFB 0.25 MM 0.20 MM G:l
Load Line |-2.107 nV/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 =
| MVP6: 1PHASE BOM - - emrie=ly 5_3)—_‘_ "TMWP6_RBI AS 0.25 WM 0.20 WM =
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON = M N_LI NE_W DTH M N_NECK_W DTH
11450307 1 / A, R7417 | WP6: 1PHASE .1 MVPE_P £l 1.5 MM 0.25 WM <3
RES, MTL FI LM 1/ 16W 8. 25K, 1, 0402, SMD, LF N
A -1 WP6_BaTL 2. 25 My 2. 25 M | TERCRE 7 ME R TATE=DT zerzor A
11450336 1 RES, MIL FILM 1/16W 16.9K, 1,0402, SM LF R7416 | \VP6: 1PHASE . | MVP6_UGATE1 1.5 W 0.25 WM a r———
| MWP6_LGATE1
13250080 1 CAP, CER, . 22UF, 20, 6. 3V, X5R, 0402 C7428 1 \WP6: 1PHASE M N_LI NE_W DTH M N_NECK_W DTH o 6_LGA 1.5 MM 0.25 v <3 I M/PG CPU VCDI’ e Regul at or
| WP6_VDI FF 0.25 W 0.20 WM o1 MVP6_T SENL 0.25 W 0.25 W a
11450236 1 RES, MIL FI LM 1/ 16W 1. 58K, 1, 0402, SMD, LF R7409 | M\VP6: 1PHASE : VVP6 EB2 0 25 W 0 20 W <3 M N_LI NE_W OTH M N_NECK_W DTH Appl e 1nc 051 8407
11450160 1 RES, MIL FI LM 1/ 16W 255 OHM 1, 0402, SND, LF R7411 | MWP6: 1PHASE . | M\VP6_FB 0.25 MM 0.20 MV <:: . | MVP6_PHASE2 1.5 MV 0.25 MM Vo . o)
- " TWP6_COVP 0.25 W 0.20 W "TWP6_BOOT2 0.25 W 0.25 W 8 A.0.0
13254720 = CAP CER 470PF, +/ - 10% 50V, 0402, S\D Cr406 | M/PG: 1PHASE . TMWP6_VW 0.25 WM 0.25 WM C': . TMVP6_UGATE2 0.25 WM 0.25 WM C': NOTI CE OF PROPRI ETARY PROPERTY:
11450410 1 RES, MIL FI LM 1/ 16W 97. 6K, 1, 0402, S\D, LF R7414 | MVP6: 1PHASE . s | MVP6_VSEN P 0.25 MM 0.25 MM . | MVP6_LGATE2 0.25 MM 0.25 MM THE | NECRIATI ON CONTAI NED HEREI N | S THE
o TMP6_VSEN N 0.25 MV 0.25 MV < " TWr6 I SENZ 0.25 MV 0.25 M | PROPRIETARY, PROPERTY, OF APPLE COMPUTER ™ | NG
13250045 1 CAP, CER, 1000PF, 50V, 10% X7R, 0402, SND Cr414 | WP6: 1PHASE 5 <33 <3 | TO MAI NTAI N THI S DOCUVENT | N CONFI DENCE 74 OF 109
. Il NOT TO REPRODUCE OR COPY I T
13151027 1 AP, GER, 100PF, 5% 50V, 000402 c7413 | MVP6: 1PHASE 13250099 | 1 | AP, XSR, 0. 1UF, 10% 16V, 0402 C7434 | | MVP6: 1PHASE | 11 NOT TO REVEAL OR PUBLISH I T I N VHOLE OR PART
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. =PPVI N_SO_MCPCORE
D . =PP5V_SO_NCPREG
R75260 CRITI CAL | CRITI CAL | ORI TI CAL C7561lC7563
h 1 1 1 1 1
PRR!&?WB“{%RSE%W VDD 1,\%\/2 M:PCOR ESO BOOT (or4 gg@g% . Ugséz%%;i UéB?g%:ﬁ . L%F gg Sg901UF
VOLTAGE=5V 1 16V 16V 16V
R7561'| |:c7550 L‘ okt | | osmarl’| cemerl) oeetll) [ s —F i3
Ks L Tur £ % % :
wibs T igff R oS iy B ~~_CRITICAL 1
4023 462 560 -
uU7500
MCPCORESO_RBI AS 1|reI AS QN B %ZKKOBGSDPA- 02
m CRI TI CAL
MCPCORESO_SCFT 2|scer o CRITI CAL R7525
— Wi e L7560 0. 51
0 I ngzg :DNO\I R7593 o [\/ixj\/\/g 5% 17 16W NF-LF 402 MOPCORESO_| MON_R 2811 MoN ;} 0. 56U 31A 0;54‘12; __=PPMCPCORE_S0_REG, s,
62 CORE GOOD 31 |pcooD 1 2 .
* % ML I D<O> R7239 0 AAANZ MCP_VI D0_REG 241vI DO - FDUL040D- SM @PB;PWEEg?mWB?FEESSOERW ; 421 CRI TI CAL ?%XS%RﬁFE’]Wt ) 50 4A
w [omy_MCP_VI D<1> R7DOL 0 1 \/An2 o0 U Tow et 0 MCP_VI D1_REG 25|vi b1 AGEST ' 1 C7566 1C7565 |f = 300 kHz
10 MCP_VI D<2> R7592 0 . , o% TIEW M-TF 202 MCP_VI D2_REG 26|vipz CRI TI CAL —— 10UF ~—=270UF
[mavg NN —5% T ToW V- TF 4202 - 20% T 200
» > MCP_VI D<3> R7594 0 1 W2 ™ MCP_VI D3_REG 27}vi o 2 4 3%
5% 17 I6W M- LF 402 23 ne &3 N s sm PLACE NEAR=L7560. 2: 1. 5MM
. ='\DDCOQESO EN '\K: 2o 4 P ACE_NEAR=R7525. 1: 1. 5MM
P VR N CRI TI CAL
s _=PPMCPCORE_SO_REG MCPCORESO_FDE 30|aF_EN LGATE[ 21 MCPCORESO _LGATE Cr7567 1 C7568* 1C7569
_32|roe RENR-W BIEES: 1T0UF —— 270UF = 0. 001UF
R7563 MCPCORESG, VSEN slsen DM TR A O
C 100 MCPCORESO], RTN olrrN § case- 1S TA
Mg}ﬂé’ MCPCORESO VW 4w
2402 £
R7566 =
o MOPOORESO VSEN P 1,20, pHMCBCORESO_VSEN) vq 12 MCPOORESO_VO (MCPCORESQ_VO)
o Vlly/ng 7570 MCPCORESO| COVP 5|cawp ocseTl 3 ET RJ%SISQ
- 1 A
02 ::g HOLUF MCPCORESQ FB 6|rs 1 sp[ 13 MCPCORESO_| SP A
R7568 |2 W MCPOCRESO| VDI FE 7|vor e I D — Met”  ['RrS73 c75731
s 2 [p—MCPOORESO_VSEN N __1AAA 2 | covp| 10 MOPCORESO_| COVP 19K a7eE
1 11/§\£v (MCPCORESO_RTN) L C7577 PGND VSS THRM PAD 2%;5}9’ C%%'\g 2 R7500
40 . 1 E < 3 100
R7571 R7572! = Qp001UR o 1 2 . MCPCORESO_| SP_R
I— 100 a7k _:1 CZ}SJFG 2 gg") ——U%ZEF (MCPCORESQ_| SN) %
%}EW M:_léw T 2 gg’ 65 T, 2’ hob™
2 ab%, o5 cER 5 'R7575 75751
22. 1K 47PF
/% 6w T
(MCPCORESO_ WY XW561 fz'lé'z“: o 2
GND MCPCORESO_AGND 1 2 (MCPCORFSQO_| CQVP)
OCZ(?17% i 1579%7K6 NECKW DTH= 3 W PLACE_NEAR=U7500 ?‘lwm -
. %_: 1%6 —
%7sg;§Fo %‘55 2 2%;&9’
12
L
B R7577 o Gh38!
W 2 (MCPCORESO_CONP)
e %
ot o eerec o VI D<3: 0> | VOLTAGE
- 1100 0. 9750V
R75/8 937%85% 1101 0. 9625V
ﬂ%wmg_m_g_ﬂ/ (MCPCORESO_ VDI EF) 1110 0. 9500V
Mggg}é’ R7579 %%\a 1111 0. 9375V
XAk 0000 0. 9250V
— e 0001 | 0.9125V _
o 0010 0. 9000V
0011 0. 8875V
0100 0. 8750V
0101 0. 8625V
0110 0. 8500V
0111 0. 8375V
1000 0. 8250V
A 1001 0. 8125V
1010 O 8000V SYN(%I ll\ﬁSTER:K87 M_B SYNC DATE=02/ 26/ 2010
1011 0. 7875V MCP VCor e Regul at or
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. =PP5V_S0_CPUVTTSO

CPUVTT PONER SUPPLY

8

=PPVI N_SO_CPUVTTSO

R7601
01,

N

1%

1718w
“’{Za?

PRACE-NEAREG7858: 3/ - Rnd™

I+
|

7620 C7695 C7696

1 1

3QUF-0.%Z76§4?A; - ! gO1UF
2 2

SUT TR, T

o

=PPCPUVTT_SO_REG

vauT = 1.052VvV

b ILCAL
] @Ez%‘
% )RR L7620
2. 2UH 8. 0A
Y 2R TICAL
PP5V_ SO CPUVTTSO_V5EI LT HEE
mhlang_Bﬂ:ESg m R7 6031 PCMBO65T- SM
AGESs ' C7601 1 9 & 1 C7604 200K
1UE —— 4 7UE M:lé v 5| PLACE_NEAR=L7620. 2: 2
1By V5FI LT V5DRV - L%, 20 5 >
2 2 Xk
205°K CBI?T(IS 8/8'— &gk CERM o) @gchl— XW/ 665
D58858 oM T
. TPS5111ZREY. QFNL4 C7603 1 ko $S588588 1
o mm_=CPUVITS0_EN 1len PSV QPN Toy 2 CPUVTTSO_TON 0. 1UF H
R
@ @ CPUVITS0 PGOCD 8 Jpeocp vest| 14| CPUVTTSO_VBST oo v
R s hvour 12 | cPuvTTS0_DRVH W NNECCWBHED Sk e0% {73
CPUVTTSO_VFB 5lvre (12 | CPUVTTSO LL NZNECKZW CH b |
S To e M N BE LR
CPUVTTSO_TRI P 1lrrp orvlo | CPUVITSO DRV M ERECC CPUVTTSO VSNS
GND THRM PAD PGND .
T T = IR7670 NE3E590 -
8. 06K J
'R7604 14 6w 100RE ——
6, 04K Qv q yé—zw cé?u‘wfﬂ
T X goo i
2402 1682 (a0
PEAGE-NEARED7688: 151 YW L R7671
= 20. 0K
%ﬁsy
=
2 2
G0 CANTTS0.SGD -
. mm
@d};xggégw DTH=8. g mm
(CPLNTTSO_VER) Vout = 0.75V * (1 + Ra / Rb)

CPWVTTSO_VOUT

(=PPCPW/TT_SO_REGQ)

7. 2A MAX QUTPUT
F = 320 KHZ

PLACE_NEAR=L7620.2:1.5 MM

C7661
0,.001UF

N e

oM T
XW601

e NS
Lo

PLACE_NEAR=C7660. 1: 2 MM

SYNC MASTER=K8/7 M_B
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1. 05V SO MCP PLL LDO

, _=PP3V3 SO_MCP_PLL_VLDO MCPPLL_R: REG
D MCPPLL_R LDO . =PP1V05_SO_MCP_PLL_UF R R7Z45
R77431
5%
1/16W %/{:}E‘é,
., =PP1V5_S0O_MCP PLL_VLDO. Pl
. MCPPLL_R: LDO 4022 MCPPLL_R L PP1VO5_SO_MCP_PLL_OR,
1. 05V ENET Swi t cher 77750 R
. ! 2 mm
VOLTAGE=3. 3V PP1V05 PLL REG 1 2
il | MoPPLL_L o m e R 5 MCPPLL_LDO 5% _
Vo5, BIAS VOLTAGEST. 05V R7746 wiew Vout = 1.05V
roeE ENEHXTFH ! EXT l NVCPI prlvs S0 MPPLLLDO ; ' No QuTo ?o 1.37K ? Max Current = 0.5A
Cc7 71i/85 (074 71i/%5i P('f'i7"ff1 Vol rAGeR by 0 2 N ouT iy MCPPLL _LDO
. ur740 22| |1 C7742
u 1UF <Ra>
¢ y o 5 len Fo| 8 MCPPLLLDO FB == 4 7UF
CEl
EXT1V05 763" TPSZOA}\I?Ol I\/CPPLL_LD(Z 2 %gvg
CRITI CAL MCPPLLLDO SS 7 lss pd_3 RT74r
N MCPPLL _LDO MCPPLL_LDO >
VN 2. 2UH- 3. 25A =PP1V05_S0_REG . 7401 [+ C7743 G\D_THRM._PAD] were
89;'7\?6 J 1UF 0. 0022UF - p <R50;2
NCP1529 EXT1v05 VOUT= 1. 05V @ 800NA E%gz 2 gggm A
o =P1VORENET_EN 6 len  UN g 1R7711 FREQ = 1. 6MHZ
s
A CRI TI CAL ok Vout = 0.8V * (1 + Ra/ Rb)
Fe 1% EXT1V05 L
EXT1V05 e %;‘EEV 1 C7715 MCPPLL_LDO
Crid il GD_PAD *<Ra> —— I0uF R7748
6. 3' .
C & e EXT1V05 |? &5 BOMOPTI ONS: MCPPLLLDO PGOOD R i\ 2 MCPPLLLDO PGOCD gy -
402 'R7712 MCPPLL_R: LDO - 05V SO_USED FOR MCP LDO POVER. Moy
P1V05S0_FB 133K MCPPLL_LDO - STURRY 07740 AND RELATED G R TRY: 402
Hiew TO USE U7740, MCPPLL_R: LDO AND MCPPLL_LDO MUST BE ACTI VE.
Q’XE;:EL TO USE 1.05V SO, MCPPLL_R REG MJUST BE ACTIVE, MCPPLL_LDO CAN BE ACTIVE, MCPPLL_R LDO MUST BE | NACTI VE.
< >

1I—

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

MCP 0.9V S5 (AUXC) Swi tcher
B 1 8V SO S\M t Cher . _=PP3V3_S5_POVOS5 BYPASS-UTTSD. 1:9: 2 WM

L 7750
- CRI_TI CAL
=PP1V8_S0_REG . o[ S@r N 2LU7H-735%5A
. =PP3V3_SO_P1V8S0 Vout = 1.8V 1% ; ’ —=PPOV9_S5_REG,
MAX CURRENT = 0. 3A 1 = POV o, L T Vout = 0.902V
CRI TLCAL — y 2tRo 2 ™ ] MAX CURRENT = 1.5A
C7760 1 1 CRI Tl CAL L7760 F = 1VWZ L|JS7L870£BO DI DT=TRUE C7751 1 ‘R7751 fo=1 6MHZ
1oy — T 10UH-0. 55A- 330MHM o 4TH — 25 5K =L
6,2y e 1C7762 - CRI TI CAL 50 Ve OF CRI TI CAL
o 19305 == TQuF - [o—=POVOS5_EN Zen e W ) |1 C7758
4|pg ST 2 S « y_POVOS5_PGOCD 3oor vre|S POVOS5_FB <Ra> L ZouF
o2 =P1VvV8S0_EN 3|EN S 803 , 6.3V
finn) sk P Rsl |3 R7752 g5
(E\ID GND  THRM_PAD 00K
7 9 1%
1/16W
M- LF
2402
< >
Vout = 0.8V * (1 + Ra/ Rb)
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e
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8 I 6 5 4 3 2 1

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

o =PP3V42 G3H PWRCTL Stat e SMC_PM_G2_ENABLE § PM SLP_S4_L j PM SLP_S3_L s o _=PP3V42_G3H CHGR
——— VFRO. SLPS4&VFROL SLPS3EVFROL HI GH
Run ( S0) 1 1 1 RQ RQ RI%SGll
Cr7840: -l CRITICAL Sl eep (S3) 1 1 0 10K
O 1uh = VoD Soft-Of f (S5) 1 0 0 EL
o ur840 Bat t Of (G3Hot) 0 0 0 VFRQ SLPS4 e
attery ]
D 5 evavs REG EN SLG4AP012 Internal pull-ups 100K + - 20% Ry864  VFRQ SLPS4&VFRQ Sng?) CHGR VERO rm ==
. — 8
SMC PM G2_EN 2lina our a4 P3V3S5 EN L =P3V3S5 EN L . wwsiny PMSLP S4 L 1 2 ssngzlst ol VERQ LOW
D WARE “BASE=TROE ey WD—W@ o SCD- VESM HE o R7860
.. PP3V3 S5 . ards  POVOSs EN. —_=POVOS5 EN e ey = oK
Threshol d: ?? c7 VFRQ SLPS3 = i
. R7§63 16" stz 2
S5PGOCD_DLY 7 e PMSLP S3 L 1ARAZ CHGR VFRQ GATE
1/ 1/60W 4
LR ot =
T W_.AN Enabl e Generati on
402
TWAN' = ("S3" & "AP_PWR_EN' && ("AC' || "S0")) _—

NOTE: S3 termis guaranteed by S3 pull-up on open-drain AP_PWR _EN signal . - 0 .
SO Rail PGOOD Circuitry

PM W AN EN L o ©

o m—POV9S5_PGOOD
Pull-up is with power FET.
=PP3V3_SO_PWRCTL
] 97890 \ole s =PP: P L
S3 Rail Enabl es SSVBRISTERRE |1y R7820:
8 oK
w+ =PP3V42_GBH PWRCTL 2[cH sty PGOCD (I SL Ver si on) oy
2
w019 AP_PWR _EN AC OR SO_L
RTegy =
C 1/ 18 97890 (ol 5o, 8 s o P5V3V3_P —
VELES SSMBNLSFEAPE NG CRITI CAL » oy MCPCORESO_PGOOD  — |
1 sors63 | Kh | Sorse | ~| SOPGOOD_I SL ==
NIIZI?EYB |=E]NRE|£ = =PSVS3 EN L oD =° o i i 3 — VDD VDDA 60 T P — ¢
891 .0 %%E?I%FF 5[ Sl7 s *g2 ur870 o PLLLDO P —
1 | SL88042I RTJJZ
- T 1§78 e 2 20 [y SMC_ADAPTER EN_| ToEN NOSTURF
sorses | Kh T, % 75 026 7 _PP3V3_SO 3 hv2non b1y ne
H ? o = e s+ PP1V5_SO 5 Jvanon R7872
5 PM 625 7 _PP1VO5_S0 6 |vavon RrRST*|R8  SOPGOOD RST_ L 1 2 ALL SYS PWRGD 25 35
5|G SI7 -4 66 62 35 19 7 [T SLP_S3_L 5% MNKEiBSEETRUE_@
PM SLP_S4 L Wor st - Case Threshol ds: G\D _THRM PAD s
R A B VDD: 2. 9140V S o 35352718 403
R7§12 V2MON: 3. 000V
1 2 P3V3S3_EN — =P3V3S3_EN . V3MON: 0. 610V
\ WARE_BASESTRUE —— oD - :
%/{:51?? %‘%851%:': ai n a e S VAMON: 0. 610V L
C ENET Rail Enabl
—L_ 0. 47UF . .
2 CERMH X5R © D PM SLP_]RRI\/LEF L — —P3V3ENET EN @ SO Ra.l I Pm ( BJT Ver S On)
o B L= =POVOENET EN g o . _=PP3V3_S5_VMON
R7811 = SOPGOOD_BJT
, 5. 1K o207 PP3V3 SO R7826"
1Y o o o100 =PP3V3 ENET FET SOPGOCD_BJT 150K
176w . EXT1V05 1 /18 SOPGOCD_BJT
R7810: i o : R78e0: "8zt S, R7828
1005§§ 1§ a70E 15K Tew SOPGOOD_BJT 10
B 18w 5 80%, N Ve B L SOPGOOD _BJIT L — SOPGOCD BIT  1Amp 2|
Va5, 2 CERMOGR oW 2402 R7823 Y
402, VMON 3V3 DIV 1 2 VMON (R _BASE © < VLR
L = . P1VOSENET EN oM 402
BIH5: — =P1VO5SENET_EN gy o Vioz" o
- 5
SO R . I E b I 10K SOPGOOD BT . {@| ] |criTica
1/ 18w R7824 NCX . SQPGOOD BJT
a,l n a. e S M:ibgz PP1V5 SO 11K 2 vvON @B BASE v Q7820—
T & ASMCC0179
5%
R7859 L R NCx DFN2015H4- 8
6 55107 PM SLP_S3_L 2 1 PM SLP. RL o — =P5VSO_EN « 0 1 Yo
v 176w e — =PBUSVSENS EN w SOPGOOD_BJT Ny
VELLF 2R7881 2R7880 ?R7882 |?R7883 2R7884 = R7825
1 VF- VF- VF- MF- MF- SOPGOOD_BJT 5%
R7§0709K 1402LF 1402LF 1402LF 1402LF 1402LF 1R7822 - Mjgg\é/ Vo ca ™ hol ds:
1180 P3V3S0_EN — =P3V3S0_EN - 7. 15K rst-Case Threshol ds:
MELDR M VAKE._BASESTRUE = oD oy @: 0. XXXV
4022 P1ves0 EN — =P1V8S0_EN oD = it @: 0.640V
= NIIZI%EVE _EN — =P1 EN - 2 4: 0.660V
S EN - - £S0 EN - L 3.3V W Divider: 2.345V
VAKE_BASE= —
CPUVTTSO EN — =CPWITTS0 EN gm0
VAKE_BASE=TRUE —
1 1 1 1 1
A LG8 L GTRB0 G882 11 GTRB3 I GTB%Y S ST T S SN PG
T, &% T, &% T, &% T, &% 8%, T -
2 QERV X5R 2 QERV X5R 2 QERV X5R 2 %z;{mst —Izgg;emst POV\Br SequenC| n
i |
d} Appl e | nc | 051-8407 |'D
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8 7 6 5 4 3 2 1
3.3V S3 FET ...
Q910 1.5V SO FET
._=PP3V3_S5_P3V3S3FET M . =PP3V3 S3 FET . 3.3V S3 FET 87?|9T2|8A|_
) - MOSFET FDC38P FDCB38P_G
R7912! C79111 2 CHANNEL P-TYPE —PPDDR S3 REG oM =PP1V5_SO_FET,
10K 0. 033 - .
1180 i8> — FOX(Y 48 mohm @. 5V ' . 5 1.5V SO FET
255 2 3 LOADI NG 0.811 A (EDP) . C7921 1 2
2 R7910 %:7091]09 R791202K 0. 033UF 1 MOSFET FDO638P
s Pavass EN L1 WK 2 P3V3S3_SS 1]]2 iy ;g’z — CHANNEL P TvPE
2By o a2 2 3C7920
903 b &, 2 R7920 C7920 RoS(a 78 nihm @ 5V
SSMEKI5FV
SOD- VESM HF §3 ¢P1VSSO_EN Lin 5/\1/8/\}4/2 e PI1V5S0_SS{ 1 HO/Z LOADI NG 0.795 A (EDP)
923 o5 Y,
b '—:]L ssrxglzlst ol3 402 403"
1% s > SCD- VESM HF :
o =P3V3S3_EN
Y l—}
_ 1fe®s 7
1 e =P1V5S0_EN
CRI TI CAL
3.3V SO FET b G 3 3V <o <
© _ . 3V FET
,.=PP3V3_S5_P3V3SOFET 2 =PR3VE S0 BEL
) < [fo[o{« MOSFET FDOBO6P 3.3V ENET FET
R7932! Cr9311: ISR E CHANNEL P- TYPE @2. 5V Vgs: CRI TI CAL
100K 0.033UF —— To Rds(on) = 90mChm max '\97960
K S RDS( ON) 26 MOHM @. 5V = RA101P
Mtlﬁgv % }2{2 I LOADI NG 1.240 A (EDP) Lm0 = L TALERO ey
4023 C7930 .
RZ;)K30 0. 01UF s =PP3V3_S5_P3V3ENELFET 2m3 =PP3V3 ENET_FET ¢ 2
P3V3SO_EN L 1 7Y 2 P3V3S0_SS 1 I|2 Iar
I6 e 1C7961 \F
oAy ols b %F\&/“" R7 91%2K1 -4 g(;)33UF \
SOD- VESM HF | 4 1R 2 %
< R, R7960 | * G
11 $PVIENET EN Lix\\2 § POVENET SS 2|1
% 5%
- G Sl e %
« mm_=P3V3S0_EN ?7961 b|s 402 403"
SSMBNLBFEAPE |
sOT563 | Kh
= H
s[c¥ s,
= > =P3V3ENET|_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
G0
' %Léi'?; CRI TI CAL
. _=PP3V3_S5_POVOENETFET R170%€I)<0 a6y 372%?9505
1 2 POVOENET_SS
’1\/5}%},/\1 Sor23
1 hob" 991
(Used to be 5.0V LT SO FET) RZ&%% SSVBNISEEAPE =PPOV9_ENET_FET ,
4%
5.0V SO FET w#&™ e Q7990
TPcpgfo% POVOENET EN L R718I?1 I : — | MOSFET | SI231280S
_ .0V LT FET 2 2 B
,=PP5V_S3_P5VSOFET VIR S =PESY S0 BEL >0 S0 ;\% - Type I Channel
& MOSFET TPCP8102 ?7991 (ol hos" POVOENET_EN L Rds(on) | 37 nthm @. 5V
R7943! C7942 1 E; CHANNEL P-TYPE SSMBNLSIEARE | o, ID(max) | 3.25 A @5C
47250 0-0331k, — ro— 3 ROS(ON) 13.5 NO'M GF. 5V 4 m'— Loading | 0.140 A (EDP)
Mi%\' %5 2 C7943 LOADI NG 1.569 A (EDP) 5[6™ siz
2 R7944 0. O1UF o rm—=POVOENET EN |
P5vso EN L 1 4K, P5VSO_SS 1|2 =
510/8}4\/ 1 I%u
SSI\8|7<195‘R/ b hos M SYNC. VAGTER=RB7 M5B SYNC. DATE=02/ 267 2010
SOD- VESM HF | amin=
Kn POVNER FETS
= N 051-8407 ||
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 mp—=P5VS0_EN 8 A.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
L PRI ETARY | PP e ONERPPE R CVPUTER. | NG
= THE POSESSOR AGREES TO THE FOLLOW NG }
oW s s (Vaaecmes |79 OF 109
DO NOT SYNC FROM K84. ADDED ENET ClRCU TS, REMOVED 1VO5 ENET CIRCU T 111 NOT TO REVEAL OR PUBLISH I T IN WHCLE CR PART
I'V ALL RI GHTS RESERVED 63 O: 76
8 7 6 5 4 3 2 1

WWW . AliSaler.

om




i

CHECK

LVDS | G RANEL PWR

1R9014

5%

%16¥V

« =PP3V3_S0_LCD PANEL

APN 35352805

CRI TI CAL

Us0o00
FPF1009
1|UFET- 252- 8I N

, | G_PANEL_PWR GLI TCHES ON POWER UP

LCD CONNECTOR

LVDS CONNECTOR: 518S0650

FOUR GROUNDI NG VI AS SHOULD BE DI STRI BUTED

2\VIN_1 vouT_1|4 PP3V3_SW LCD_PANEL 1(YYY L2 ALONG THE GROUND SHAPEFIIWﬂ &Rﬂ\‘D THE CONNECTOR BODY
B - VOLTAGE=3. 3V 0402- LF 9
3VIN 2 VOUT_2| 5 M N_LI NE_W DTH=0. 30 MM 20474- 030E- 11
1 M N_NECK_W DTH=0. 20 MM £ RI-SM
oo BRY 109012 51
§ 7 - &%F — 25
2 —
& o
o
3
T9008 N ey BTrED: 33 4
120- OAM- 0. 3A- EM WLEREEEDPTHO- E DY
2 . PP3V3_S0_LCD DDC F EDS
= 0402-LF M Ntk WB#EB?E Y o: LVDS | G A DATA_N<O>_ 15
nos LVDS | G A_DATA P<0>.o D
(LVDS DDC POWER) 9o
n1o7 LVDS | G A DATA N<1>_ 1q 5
noes LVDS 1G A DATA P<1> g EEI D
no, LVDS | G A DATA N<2> o 125 L 1/ E
nos LVDS |G A DATA P<2> g D
s LVDS IG A CLK F N - 7D
s, LVDS |G A CLK F P - EDY
., _LVDS 1 G DDC CLK CRIT 168 5
., _LVDS | G DDC DATA é e HY
? oMA o 40 2 PPVOUT_SO_LCDBKLT EE D
“m” J_C9017 t 90| LED BKLT I/F
no LVDS IGA CLK N 4 OUPE NG 200
— 5 «+ _LED RETURN 6 213
CERM LED RETURN 5 22
3 2 67 7 o
S LMOSIGA QK P m IPLACE?NEAF&JQDUO 19: 1M o7 LED RETURN 4 23 o
= «+ _LED RETURN 3 EZ
w+ _LED RETURN 2 25
L9050 o7 LED_RETURN 1 26 g
» _=PP5V_S3 CAMERA 2 (Y YY1 . PP5V_S3_CANVERA F 27
FERR- 120- CHM 1. 5A VRERERR WY BHES: 35 28 0
0402- LF C9016 N =5 29
L 35| CAMERA I/ F
PLACE_NEAR=L9050. 2: 1MVI EH T L

wlw
Alw

CRI TI CAL
L9080, CAIVERA

DLPONS
72 1 (O} USB_CAMERA P 3 Y Y 1 4 s 7 USB_CAMERA _CONN_P
2 Y Y 11 s 7 USB_CANMERA _CONN_N

72 18 (OO} USB_CAMERA N

PLACEMENT_NOTE=PLACE CLOSE TO J9000.

%TER&KB? MB
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C9300
__DP_I G AUX_CH P o tF DP_AUX_CH C P_
Johe
16V
XBR
282
o ~ DP_EXT DDC ClK* lo
- alvl o of Tylo
S| GNAL_MODEL=DP_AUXCH_FET % % S| GNAL_MODEL=DP_AUXCH_FET
oM T I olylovT
’ " 376S0857 -
B s 0300
SOT563 SS@S&GFE
9301
_ DP_I G AUX_CH_N 9 DP_AUX_CH C_N_
Johe
16V
XBR
282
o[ 1+ DP_EXT_DDC DATA o C
a @
S| GNAL_ MODEL=DP_AUXCH_FET Lyl % U:E lvlo S| GNAL_ MODEL=DP_AUXCH_FET
OMT (19 olyl oM T 37650857
Q302 302
sshgnisre 2302,
DP_CA DET ams
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
37650859 2 XSTR, FT, N- CH, DUAL, SOT- 563 @300, 302 CRI TI CAL
A %NC MASTER=K8/7 M.B SYNC DATE=02/ 26/ 201
DI SPLAYPORT SUPPORT
TG NOVEET s |
d} Appl e I nc. 051- 8407 | D
S A 0.0
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PP3V3 SO DPILIM

INEEE; L GTH=0-

TP_DPPWR OC L

Port Power Swi tch
D CRI TI CAL
. _=PP3V3_S5_DP_PORT PWR T%zjg%?s
5N out 1
w10 sy PMLSLP_S3_L 4 e oop?
D
::%IJISBAL CRI TI CAP]
1 1
Oﬁfy*;fm% | Phetmn| 9] %

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

12K 241%
. DP_EXT_M_E_P<Q> 1 OVRZl0;4sM
2 Y YY) 3
DR EXT M. F N<Q> Y
A
RCLAMPO524P
SLP2510P8
2l o 191
9INC NC[10

PLACE_NEAR=J9400. 3: 3MWM

12T

b

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

. DP_EXT M._F P<1> 1 TOML210- 4SM,,
| DP_EXT M._F N<]> 2 Y Y YL3

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

DO NOT SYNC. K6 PAGE W TH

7
RCLAMP0524P
SLP2510P8

(o]
N

g

&

PLACE_NEAR=J9400. 9: 3MWM

s DP_EXT M. _F_P<2>

12-

PR 00

1 TOML210-4SM,

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

K84 CONNECTOR

R9420*
10QK N
R HDM _CEC 9%
M NI DSPLYPRT- K83- GEN2
F- RT- THSM
'R9425
1M BOT ROW TOP ROW
i,é_lﬁ'\év R TH PINS SM PI NS
1
E 4 2402 QHOT_PLUG DETECT  GNDO
12; C‘Jal@{&o%g)wm 1 ‘6‘ OCONFI GL M._LANEOP O 2
5o DP_EXT_M__P<3> 9414 1|2 .« DP EXT P<3> 4 Sverz L = s O CONFI G2 M._LANEON O =
~1uF | [ T0% T6V eR 402 AN OG\D DO
0. 1u — s, DP_EXT_M._F_P<3> 1] OM_LANESP . Lanetpol®
5o mm—DP_EXT_M._N<3> C9415 142 s DP_EXT_M._C N<3> 3 (Y'Y Y\2 ;5| DP_EXT_M._F N<3> 12] S LANESN 11
o 1UF || T0% 16V X5R 40 12 Oe\‘* NLiLANElNC =
. OG\ND GND O
5 gy DP_EXT_AUX_CH C P 161 5AUX_cHP M._LANE2P 0422
s ogaryDP_EXT_AUX CH C N -;—g—oAux,CH\l M_LANEZNO2]
w s =PP3V3 _SO_DPCONN DP ESD OPP-PVR RETURNO
« ZPP5VR3VA S0 DPCADET CR TI CAL \ S LD P )
R9f14§1 R9442! D9411 22| 21
010% 100K R9421* RO e +P s14-0706
b%v 13'\4\/ 100K
DP_EXT_CA DET o2 a2, 180
° thgvz 2io 1d1
6 9INC NC|10
440 <
2N700209% X% & = 1 D:’?FSDL
SOT- 363 E:Gz DP CADETL QL 3 = CRI TI CAl
o PLACE_NEAR=J9400. 12: 3MV D400
1 3 RCLAMPO504F
2N7002 4)(4_.(()5 _‘ = GPLACE,NEAFtJQAOO»Z‘ 3w
SOT- 363 E:IGS DP_CA DET, Q |
4 DP to DVI/HDM
RO422| cable Adapter 2 5
. : 1M<4 (ca) has 100k
@440 nust have Drain to Gate | eakage of <500nA and Gate to Source resistance of >5Mdhm leg‘% pul | -up 10 DP_PWR ] 4
abb, Lo ]
s _.=PP3V3_S0_DPCONN
R9414§1 R944 1
WP M:lgm‘}
402, A 52
s @ DP_EXT_HPD
6
441
ZWOOZ% XS o
SOT- 36 Ig:ez DP_HPD Q)
1 3
441
ZWOOZ% ol 2
SOT- 363 E:Ie 5 DP HPD Q
4 1 DP Source nust pul |
Rgf‘b%% down HPD i nput with
1 12\% greater than or equal
Nf:it to 100K (DPvi.1la).

DP_EXT_M._F_N<2>

2 M YYY L3

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

DP_ESD
CRI TI CAL
D9411

RCLAMP0524P
SLP2510P8

(o]
N

g

&

PLACE_NEAR=J9400. 15: 3\

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

ISYNC MASTER=K87 M,B

SYNC _DATE=02/ 26/ 2010

Di spl ayPort Connect or

d} Appl e I nc.
®
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68

75 46

75 40 (T} I SNS LCDBKLT N

PLACE_NEAR=L9710: 3MV

DO NOT SYNC FROM K84.

L9710 CHANGED TO K6/ K69

CE'9T7' 108" CRILTI CAL
33UH- 1. BA 110MOHM 09710
PPVI N BKL 1YY Y2 PPVOUT SO LCDBKLT SW_ 1 l|>‘|Lz PPVOUT SO LCDBKLT ;40 o
N DTH=0. 38" MM 1217AS- 2SM N Brie KRR BTEES: 34" N
AeESoY PLACE_NEAR=L9710: 3MM CRI TI CAL s % RB160M 40 CRI TI CAL | CRI TI CAL | FEASE-NERRERI6701%1 %M Aeefstl
97131 1 C9710 R9730 109715 |1 C9716 |1 CO717
0LE—— —— %g%UF 10 DI DT=TRUE — ;‘8-% UF — ;‘8-% UF — f%,SOPF
Vv o S50V S50V
22 P8 2 f = 600kHz i N R I« Vi
PLACENENT NOTEs: PLACENENT_NOTE=PLACE PLOSE TO L9710 XV\QJOl
il G\D_LCDBKLT_PGND 1582
e
(C9710- C9711) L
LCDBKLT VI N
NZNECK-W DTH=0.
- . WF: C9711 AND C9717 NOT I N REF SCHEMATI C.
20 4
PLACEiNEAFtLB700 1 3MVI C97_‘]__‘]_ VbCL 3
1
1000"5 - igk;,'F PP5V5 S0 LCOBKLT | 23 |voco vour] 24 g{gFF g{gFF g{gFF PLACEMENT_NOTES
Vn 1 1 1 —_—
@e E&j g C9700:| |1 Co7Q1 VOTAESS'SY ORILTI CAL RO715!| —=g00PF | —L Io0PF~ | —L JoopF | PLACE NEAR U9700
2.2 T U9700 i 2 4, 2 4, 2 4, (C9721- C9726)
A 2 2 18% MC34845CEPR2 OVP = Vovp * (1 + Ra/Rb) 18 a0z 402 402
X5R- CERM X8k CERM SGND P VOP = B 6V +/ - 0. 35V i NOSTUEF NOSTUPF NOSTUFF
g < | Szl | Sl | S
C 22 i 4 1
735 ovp LCDBKLT OVP o5 5% 5% T BKLT; PROD
oo LVDS |1 G BKL_PW/ 2\/\(/)\/\1 . LVDS 1 G BKL_PWM R 16 | pyw cEry 2 i 2 2 2 17
m Yo 18 | wake | 7 _BKL_NC CHL 1 2 . LED RETURN 1_ - o
%/%gg\év 1 C9799 M N:Etw B:H:E8 gonwm M=5-D{f lézlﬁw Rgglg \y - 120 nm
TTEE 6 | en crel 8 BKL MC CHp ) 2 LED RETURN 2 - o
2% M NERESR-W BFFES: 3™ e ew Z TR oS
) 2 o LCDBKLT COMP 17 | cavp oel 9 BKL MC CH3 BKL T PROD 1 2 LED RETURN 3__ 7 e
RO726 PR - - M NERENRW BHES: 30 R9§20 W% H3OW o
19 = I SET ol 10 BKL_MC CH4 LAAAZ BKLT: PROD LED RETURN 4__ o
Hisw 9705 : LCDBKLT | SET [, RSB 5, e ew Ro721 MBS S
2402 o odate L 2 - ol 11 BKL 1 2 ; LED _RET! RN - 7 e
’ T M RH%EOFW BHFES: 30" MR R9322 0"
ey » el 12 ) 2 LED RETURN 6 .
o N BT S o VY iew WYY BFES: 3o
LCDBKLT_COMP_RC 0 VELF 403 CRECKS :
1 R9705 c9706: |'RO710 FaL| 14 LCDBKLT_FAI L
1
3.32 220PF —— Z%GSK £48 RO702! R9716 )
1% 2% 1/16W g 66 243K < PLACE NEAR=U9700. 25: 1MV
1/16W B 2 VS LF TR NOSTUFF O 1%
MOLF 402 2992 R set > > 1180 R ™
2 402 oo ol T MF-LF 402 XV 700
1IN ~ 402 <Rb>2 SM
- D LGB SSND L 2 PLACEMENT_NOTE=PLACE XW9700 FAR FROM THE NOI SY PINS 3 AND 4
| SET = 153mA / <Ri set> NEGK W DTH=0. 2471 -
- =
13.3 I nch, K84 Panel (9 LEDs per string)
TARGET: | SET = 20mA, OVP = 35V
ACTUAL: | SET = 19.9mA, OVP = 35.2V
PART 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 FLI M 1/ 16W 10. 2 CHM 0. 1, 0402, SM RO720, R9721, RO722 BKLT: ENG nmeasur enent on LED stri ngs.
101S0075 RES, MF, 0 OHM 5% 1/ 8W SND, LF, 0805 R9700 SENS_R: PROD

SYNG DATE=02/ 267 2010

WTER:K87 M.B
T

LCD Backl i ght

Driver

(MC34845)
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CRI Tl CAL
FDC638APZ_SBMS001
SSoT6- HF PPBI L CDBKLT. o
F9800 = 4o
2AMP- 32V &y
s m>—=PPBUS_SO_LCDBKLT 1 /\J 2 PPBUS SO LCDBKLT RUSED <
. mm
D oaTe VNN BYED 5 | RS
R9808 C9802 1 PPBUS SO LCDBKLT FET
%9,1?( 0. 1&%::
2%_2@4" i > MOSFET FDC638APZ
PBUS_SO_LCDBKLT_EN_DI V CraNnEL P TYPE
RDS( ON) 43 nhm @. 5V
1 LOADI NG 0.4 A (EDP)
R9809
147K
%16W
) SLF
PBUS_SO_LCDBKLT EN L
807 b
s ERORL |
sors63 | Kh
—
.a
5|G™ SIz
BKLT_EN L
C oo mm—LVDS | G BKL_ON
807 |0ble
SENBNIRORE |
sors63 | Kh
p 1
o
2[c*" stp
2o mm— BKLT PLT RST L
LVDS_I G BKL_ON, o
LVDS | G BKL_PWM, o,
MCP79 HAD | NTERNAL 10K PULL- UP FOR THESE Sl GNALS
MCP89 DRI VES THEM LOW
A NS = Y MR YR DATE=02 28] 2010
lasamms n
LCD Backl i ght Suppor t
|
d} Appl e | nc. 051- 8407 | D
L A.0.0
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8

7

6

4

FSB (Front-Si de Bus) Constraints

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ CAP
FSB_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
FSB_DSTB_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =1:1_DIFFPAIR | =1:1_DI FFPAIR
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’ SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VE| G“T ’
FSB_DATA * =2x_DI ELECTRI C 2 FSB_DATA TOP, BOTTOM| =4x_DI ELECTRI C 2
FSB_DSTB * =3x_DI ELECTRI C 2 FSB_DSTB TOP, BOTTOM| =5x_DI ELECTRI C 2
D FSB_ADDR * =STANDARD 2 FSB_ADDR TOP, BOTTOM| =3x_DI ELECTRI C 2
FSB_ADSTB * =2x_DI ELECTRI C 2 FSB_ADSTB TOP, BOTTOM| =4x_DI ELECTRI C 2
FSB_1X * =STANDARD 2 FSB_1X TOP, BOTTOM| =3x_DI ELECTRI C 2

I ntel

NOTE: | ntel

Desi gn CGuide allows closer

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

CPU Si gnal

FSB 1X signals shown in signal

FSB 4X signals / groups shown in signal
Signals within each 4x group should be matched within 5 ps of strobe.

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

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

Constraints

table on right.

table on right.

table on right.

Section 2

with 3x dielectric spacing

Desi gn Gui de recommends FSB signals be routed only on internal
spacing if signal

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

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

| ayers.

| engt hs can be shortened.

.1

Sections 4.2 & 4.3

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

135 ps.

CPU_VCCSENSE

*

25 ML

P

Section 2

Constraints

.1

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

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

MCP FSB COWP Si gnal

Sections 4.4 & 5.8.2. 4

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

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

FSB Cl ock Constraints

PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE
ON LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

CLK_FSB_100D

*

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

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

i npedance.

FSB 2X
Signal s

G oups

FSB 4X Si gnal

FSB 1X Signal s

CPU / FSB Net

Properties

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ —ESB_DATA_GROUPO | ESB 50S ESB_DATA FSB D L<15..0>
[CO—ESB_DATA_GROUPO | ESB 50S ESB_DATA FSB_DI NV_L<0>
[O—ESB_DSTEQ ESB_DSTR 50S | ESB DSTB FSB_DSTB_L_P<0>
CO—ESBDSIBO | FSB DSTA 50S | SR DSTR FSB_DSTB_L_N<O>
CO—ESB DATA GROUP1 | ESB 50S ESB_DATA ESB D L<31..16>
[O—ESB_DATA_GROLPI | ESB 50S ESB_DATA FSB DI NV_L<1>
[CO—ESB_DSTRI ESB_DSTR 50S | ESB DSTB FSB_DSTB _L_P<1>
O —ESB_DSTR1 ESB_DSTR_50S | ESB DSTB FSB_DSTB L_N<1>
O —ESB_DATA GROUP? | ESB 50S ESB_DATA FSB D L<47..32>
O —ESB_DATA GRAUP? | ESB 50S ESB_DATA FSB DI NV_L<2>
CDo—EsBDstB2 | ESB DSTB 50S [ ESB DSTB FSB_DSTB L_P<2>
CO—EseDstB2 | FSh DSTR 50S | ESR DSTR FSB DSTB L_N<2>
[ —ESB_DATA GROUP3 | ESB 50S ESB_DATA FSB D L<63..48>
[CO—ESB_DATA GROUP3 | ESB 50S ESB_DATA FSB DI NV_L<3>
OO EsBDSIBR | FSB DSIA 50S | ESR DSTR FSB_DSTB_L_P<3>
[O—ESB_DSTB3 ESB_DSTR 50S | ESB DSTB FSB_DSTB L_N<3>
O —ESB ADDR GROUPO | ESB 50S ESB_ADDR FSB_A L<16..3>
O —ESBADDR GROUPO | ESB 50S ESB_ADDR FSB_REQ L<4.. 0>
O —ESB_ADSTRD ESB_50S ESB_ADSTR FSB_ADSTB_L<0>

» 2 | ESB 50S ESB_ADDR FSB A L<35..17>
O —ESBADSIEI ESB_50S ESB_ADSTR FSB_ADSTB_L<1>
O—ESB1X ESB 50S ESB_1X FSB_ADS L
CO—ESB_BREQQ | ESB 50S ESB_1X ESB_BREQO_L
O—EsB1X ESB_50S ESB_1X FSB_BNR L
O—EsB1X ESB_50S ESB_1X FSB_BPRI _L
CO—EsB1x ESB_50S ESB_1X ESB_DBSY_L
O—EsB1X ESB_50S ESB_1X FSB_DEFER L
CO—ESB1X ESB_50S ESB_1X FSB_DRDY_L
O—EsB1X ESB_50S ESB_1X FSB_H T_L
O—ESB1X ESB_50S ESB_1X ESB_HI TM L

1% ESB_50S ESB_1X FSB_LOCK L
O —ESB_CPURST | ESB 50S ESB_1X ESB_CPURST L
O—ESB1X ESB_50S ESB_1X FSB RS L<2..0>
CO—EsB1x ESB_50S ESB_1X ESB_TRDY_L
CO—CRUASYING CPU 50S CPU_AGITL CPU_A20M L

| BSFl CcPU 508 CPU_AGTI CPU BSEL<2..0>
O CRUEERR | CPU 50S CPU 8M | CPU FERR L
CO—CRUASYNG CcPU 508 CPU_AGTI CPU | GNNE_L
CO—CRUINT. CPU 50S CPU_AGITL CPU INIT L
[CO—CRUASNG R CPU 50S CPU_AGITL CPU_| NTR
CO—CRUASNG R CPU 50S CPU_AGITL CPU_NM
O—CPU_PROCHOT_| CPU 50S CPU_AGITL CPU_PROCHOT L
CO—CRU_PUWRGD CPU 50S CPU_AGITL CPU_PWRGD
CO—CRUASYNG CPU 50S CPU_AGITL CPU SM _L

CPU_ASYNC CPU 50S CPU_AGITL CPU STPCLK L

CO—BEM.IHRVIRI P | CPU 50S CPU 8M | PM THRMIRI P_L
O—ESBCRUSIP | CcPU 508 CPU_AGTI FSB_CPUSLP_L

)| A CPU 50S CPU_AGITL CPU DPSLP_L
[O—CPU_DPRSTP | CcPU 508 CPU_AGTI CPU _DPRSTP_L
O—CRUASYNG CcPU 508 CPU_AGTI FSB_DPWR L
O—ESBaK cPu CIK_FSB 100D | O K_FSB ESB_CLK _CPU P
CO—ESBE.OK CPU CIK_FSB 100D | O K_ESB ESB_CLK_CPU N

L LK 1 TP CIK_FSB 100D | O K_FSB ESB_CLK | TP_P

L LK I TP CIK_FSB 100D | O K_ESB ESB_CLK I TP_N

,_Cl K_MCP ClK FSB 100D | ALK FSB ESB_CLK_MCP_P
OO—EsBEaK Me CIK_FSB 100D | O K_FSB ESB_CLK_MCP_N
O CRULERR | CPU 50S CPU | ERR L
[O—BM.DPRSIPVR CcPU 508 CPU_AGTI PM _DPRSLPVR
—(See ahove) CcPU 508 CPU_AGTI | M\WP_DPRSL PVR
O M2 el cove MCP_50S Mep EsB cave | MCP_BCLK_ VM. COMP_ VDD
O M2 el cove MCP_50S Mep EsB cave | MCP_BCLK VM. COMP_GND
O M2 el cove MCP_50S Mep_EsB cave | MCP_CPU_COVP_VCC
O ME_CPU COWP MCP_50S Mvee_Ese_cawe | MCP_ CPU_COVP_GND
CO—CRUGILREE CPU 50S CPU_GTI REE CPU_GTLREF
Do—Ceucawe CPU 50S CPU_COVP CPU_COVP<3>
Do—euwe CPU 27P4S CPU_COVP. CPU_COVP<2>
Do—Ceucawe CPU 50S CPU_COVP CPU_COMP<1>
Do—Cucae CPY 27PAS CPU_CONP CPU_COVP<0>
CO—XDB 1Dl CcPU 50S cPy I TP XDP_TDI
CO—XDE_ID0 CPU 50S cPy I TP XDP_TDO
O X2 IMs CPU 50S cPy I TP XDP_TNS
[CO—XDR_ICK CPU 50S cPy I TP XDP_TCK
O XDB_IRST | CPU 50S cPy I TP XDP_TRST L
O XDP_BPM | CcPU 508 cPy I TP XDP_BPM L<4..0>
O XDB_BEMLS CcPU 508 cPy I TP XDP_BPM L<5>
OO (ESB_CPURST 1) |cpuys0s CPU LTP XDP_CPURST_L
[ CPU_50S CPU 8M | CPU_VI D<6. . 0>
= CPU 50S CPU 8M | | WP6_VI D<6. . 0>
[O—CPU VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE P
O—CPU VCCSENSE CPY 27PAS cpy veesense | CPU_VCCSENSE N
D>—(CPU VCCSENSE) | cpy 27p4s cpy_veesensE | | MWP6_VSEN P
D> (CPU VCCSENSE) | cpy 27pas cpy_veesensE | | MWP6_VSEN N
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ALLOW ROUTE “GAP NET_TYPE
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP ELECTRI CAL CONSTRAI NT SET PHYSI CAL SPACI NG
MEM 40S * =40_OHM SE =40_OHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD A OK e 700 e MEM A CLK P<5. . 0> .
MEM 70D * =70_OHM.DIFF | =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_CHM DI FF o> MEMA OK MEM 70D NEM CLK MEM A CLK N<5..0> 15 20
— O MEMA KE MEM 40S MEM CTRI MEM A CKE<3. . 0> 15 21 26
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI GHT VEM A CNTL VEM 40S VEM CTRL 'VEM A S L<3 3 0> 15 26
VEM_CLK2MVEM * =4: 1_SPACI NG 2 | NV DG says 3x inner, 4x outer O MEMA_CNTI MEM 40S MEM CTRL MEM A_QODT<3. . 0> 15 20
MEM CTRL2CTRL * =2: 1_SPACI NG 2 | NV DG says 2x inner, 4x outer O MEMA OD MEM 40S MEM OMD MEM A_A<15..0> 15 20
= . o MEMA QD MEM 40S NEM CAVD NVEM A BA<2. . 0> 15 26
D MEM_CTRL2MEM * =2.5:1_SPACI NG ? NV DG says 2x inner, 4x outer VEM A VEM A0S VEM MVEM A RAS L 1o
VEM_CVD2CMVD * =1.5:1_SPACI NG 2 | NV DG says 2x inner, 4x outer CO—MEMA VD MEM 40S NEM OMD MEM A _CAS L 15 2
— . o MEMA QD MEM 40S MEM CAVD MNEM A VE L 15 26
MEM_CVD2VEM * =3: 1_SPACI NG ? NV DG says 2x inner, 4x outer =
— . O MEM A DQ BYTEQ MEM 40S MEM DATA MEM A DQ<7. . 0> 15 28
MVEM_DATA2DATA * =1.5: 1_SPACI NG ? NV DG says 2x inner, 4x outer MEM A DO BYTE] VEM A0S VEM DATA MVEM A DO<15. . 8> 1o
MEM_DATA2NEM * =3: 1_SPACI NG 2 | NV DG says 2x inner, 4x outer O MEMLA_DQ BYTE2 MEM 40S MEM DATA MEM A_DQ<23. . 16> 15 2
= . O MEMA_DQ BYTES MEM 40S MEM DATA NMEM A DQ<31. . 24> 15 28
MEM_DQS2MVEM * =3: 1_SPACI NG ? NV DG says 4x inner, 5x outer MEM A DOy BYTEA MEM 405 MEM DATA MEM A DO<39. . 32> s
MEM 20THER * 25 ML 2 > MEM A_DQ BYTES MEM 40S MEM DATA MEM A DQ<47. . 40> 15 28
O MEMA_DQ BYTEG MEM 40S MEM DATA NMVEM A _DQ<55. . 48> 15 28
Menory Bus Spaci ng Group Assi gnnents O MM ADQ BYTEr MEM 405 rey oara L MEM A DO<63.. 56>
= === O MEMA_DQ BYTEQ MEM 40S MEM DATA NVEM A_DIVO> 15 28
NET_SPACI NG_TYPE1 | NET_SPACI NG _TYPE2 | AREA_TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG _TYPE2 | AREA_TYPE | SPACI NG RULE_SET NEM A DO BYTEL NEM 40S NEM DATA VEM A DMVE1> o —
MEM CLK MEM CLK * VEM CLK2VEM MVEM_CVD MEM CLK * VEM CND2VEM o MEM A_DQ BYTE? MEM 40S MEM_DATA VEM A DMVK2> 1520
== = CO—MEM.A_DQ BYTE3 MEM 40S MEM DATA NVEM A _DIMK3> 15 28
MEM _CLK MEM _CTRL * MVEM_CLK2MEM MEM_CVD MEM CTRL * VEM_CMVD2MEM MM A DOy BTEA NN 405 NN DATA VEM A DNVE4S o
MEM CLK MVEM_CVD * VEM CLK2VEM MVEM_CVD VEM_CVD * VEM CMD2CMD [ MEM A_DQ BYTER MEM 40S MEM_DATA VEM A DMVK5> 1520
== = CO—MEM A DQ BYTF6G MEM 40S MEM DATA NMEM A_DIVK6> 15 28
MEM _CLK MEM_DATA * VEM_CLK2NMEM MEM_CMVD MEM _DATA * VEM_CMVD2MEM NEM A DOy BIES MM 408 MM DATA VEM A DNVE7 > o
MVEM_CLK MVEM_DQS * VEM_CLK2MEM MVEM_CMD MVEM_DQS * VEM_CVD2MVEM EM 70D VEM DOR MEM A DOS P<0> -
N N D_MEM;A;DSBH MEM 70D MEM DOS MEM A_DQS_N<O> 15 28
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPEL | NET_SPACI NG _TYPE2 | AREA TYPE | SPACI NG RULE_SET O MEM A DXSI MEM 70D VEM DS MEM A DQS P<1> 15 28
= = O MEM.A_DQSI MEM 70D MEM DCS MEM A _DOS_N<1> 15 28
MEM_CTRL MEM _CLK * MEM_CTRL2NMEM MEM_DATA MEM _CLK * MEM_DATA2NEM MM A DoEp N 70D MM DOR VEM A DOS_P<2> o
C MEM _CTRL MEM _CTRL * MEM CTRL2CTRL MEM _DATA MEM _CTRL * MVEM DATAZMVEM o> MEM A DOS? MEM 70D MEM DQS MEM A DQS N<2> 15 28
— —— MEM 70D MEM DQS. NVEM A _DQOS P<3> 15 28
MEM CTRL MEM_CVD * MEM CTRL2MEM MEM _DATA MEM_CMVD * MEM_DATA2NEM O MEMADXS NN 70D MM Do VEM A DOS N<3> o
MEM _CTRL MEM _DATA * MEM_CTRL2MEM MEM _DATA MEM _DATA * MEM_DATA2DATA O MEMA DOsa MEM 70D VEM DS NVEM A _DQOS P<4> 15 28
= = O MEM.A DOs4 MEM 70D MEM DCS MEM A_DQS_N<4> 15 28
MEM CTRL MEM DQS * MEM_CTRL2NMEM MEM_DATA MEM DQS * MEM_DATA2NEM o NN 70D MM DO VEM A DOS_P<5> o
o MEM.A_DGSS L A
N N O MEM A DQSS 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 CoO—MEMA DXS6 MEM 70D MEM DQS NVEM A _DQOS P<6> 15 28
= e O MEM A DOS6 MEM 70D MEM DCS MEM A_DQS_N<6> 15 28
VEM DGS MEM CLK . VEM DQS2MVEM MEM CLK . . MEM 20THER O MEM.A_DQS7 MEM 70D MEM DQS MEM A _DQS_P<7> 15 2
MEM DQS MEM _CTRL * VEM DQS2VEM MEM _CTRL * * MEM 20THER o MEM A DGST MEM 70D MEM DQS MEM A DQS N<7> 15 28
MEM DG5S MVEM_CVD * VEM DQS2VEM MVEM_CVD * * MEM 20THER oMM B QK MEM 70D MEM. LK MEM B CLK P<5..0> 152
= == o MMBEaK MEM 70D MEM O K NMEM B_CLK N<5. . 0> 15 27
MEM DQS MEM_DATA * VEM_DQS2MEM MEM_DATA * * MVEM 20THER e =
= == O MEMEB KE MEM 40S MEM CTRI NMVEM B_CKE<3. . 0> 15 21 27 ]
MEM_DQS MEM_DQS * MVEM DQS2MEM MEM DQS * * MEM 20THER ==
- MEM B_CNTI MEM 40S MEM CTRI MEM B_CS L<3..0> 15 27
DDR3: Need to support MEM *-style wildcards! S eusom MEM_ 408 MEM CTRL MEM B_ODT<3. . 0> -
DQ signals should be matched within 5 ps of associated DQS pair. M B NEM. 405, M MEM B A<15. . 0> .
DQS intra-pair matching should be within 1 ps, inter-pair matching shoulw be within 360 ps = M:M*R*( 2 M 20 M:MJ 2 VEM B BA<2 0> e
No DQS to clock natching requirenent. = Y M 40a v MVEM B RAS L e
CLK intra-pair matching should be within 1 ps, inter-pair matching should be within 2 ps. = Y M 40 v MEM B CAS L e
CMD/ CTRL signals shoul d be matched within 150 ps. = M:M*R*( 2 M 20 M:MJ 2 VEM B VE L e
Al menory signals maxi numlength is 1.030 ps. = e = = VEM B s
f MEM B_DQ BYTEQ MEM 40S MEM DATA DQ<7. . 0>
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.2.3 = M B DO BTE] M 40 M DATA MVEM B DO<15. . 85 j: :
SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112), Section 6.2 D: [y — NEM A0S NEM DATA MEM B DO<23. . 16> .
B| MCP_MEM COWVP Signal Constraints O—teMemoars Mws aeuos  MEMB DOGL 24> ..
_ O MEM B DQ BYTE4 MEM 40S MEM DATA MEM B_DQ<39. . 32> 15 28
PHYSI CAL_RULE_SET LAYER AFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CO—MEM B DQ BYTFS MEM 40S MEM DATA MEM B DQ<47. . 40> 15 28
== O MEM B DQ BYTEG MEM 40S MEM DATA MEM B _DQx55. . 48> 15 28
MCP_MEM_COVP * =40_OHM SE =40_OHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD Yy NN A0S N DATA VEM B DO<63. . 56> o
— O MEM B_DQ BYTEQ MEM 40S MEM DATA MEM B_DMVkO> 15 28
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT NFMiFiim BYTE1L VEM 40S, VEM DATA 'VEM B W1> 15 28
MCP_MEM_COMP * =2x_DI ELECTRI C 2 = MEM B_DQ BYTE2 MEM 40S MEM_DATA MVEM B_DMk2> 15 28
. MEM B_DQ BYTER MEM 40S MEM DATA MVEM B_DIVK3>
SOURCE: MCP89 I nterface DG (DG 04625-001_v0.9), Section 2.2.2 o Gy M 40a NEM DATA VEM B DVEAS e
[ MEM B_DQ BYTES MEM 40S MEM DATA VEM B_DIVK5> 15 28
CO—MEM B DQ BYTF6G MEM 40S MEM DATA MVEM B_DIVK6> 15 28
CO—MEM B DQ BYTE? MEM 40S MEM DATA MEM B DIVK7> 15 28
O MEM.B DQS0 MEM 70D MEM DCS MEM B_DQS P<0> 15 28
O MEM B DQSO MEM 70D MEM DS MEM B_DQS_N<O> 15 28
O MEM B_DQSI MEM 70D MEM DCS MEM B _DQS P<1> 15 28
O MEM B_DQSI MEM 70D MEM DCS MEM B _DQS N<1> 15 28
O MEM B DGS2 MEM 70D MEM DCS MEM B _DQS P<2> 15 28
O MEM B DQS2 MEM 70D MEM DCS MEM B _DQS N<2> 15 28
O MEM B DOS3 MEM 70D MEM DCS MEM B_DQS P<3> 15 28
AB_| MEM 70D VEM DS VEM B_DQS_N<3> 15 28
O MEMB DOsa MEM 70D MEM DS MEM B DOS P<4> 15 28
O MEM B DOs4 MEM 70D MVEM DCS MEM B_DOS_N<4> 15 28
O MEM B DQSS MEM 70D MEM DCS MEM B_DQS P<5> 15 28
A O MEM B DOSS MEM 70D MEM DS MEM B_DQS_N<5> 15 28
O MEM B DOS6 MEM 70D MEM DCS MEM B_DQS P<6> 15 28
LB MEM 70D NEM_ DOS VEM B_DOS N<6> oo SYI\CII ll\ﬁSTE 87 M.B SYNC DATE=02/ 26/ 2010
O MEM B_DQs7 MEM 70D MVEM DS MEM B_DQS_P<7> 15 28 h/brmr y Cbnst r a| nts
O MEM B DQS7 MEM 70D VEM DS MEM B_DOS N<7> 15 28 o el
O MP_NEM COVvP McP_ MVEM cave | Mop VEM cave | MCP_IVEM COVP_ VDD 15 le I nc 051- 8407
MCP_IVEM COVP. MeP_VEM cove | vee vEm cave | MCPVEM COVP_GND 15 App . ypsmen
| m— =ML =ML =ML ®
A.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
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PCl - Expr ess MCP89 Net Properties
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GAbq NET_TYPE
i ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
PCl E_90D * =90_OHM.DIFF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF » = ot oo o PEG R2D P<15. . 0>
CLK_PCI E_100D * =100_CHM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF [ PCl E_90D PCIE PEG R2D N<15.. 0>
CO—BEGRD PGl E_90D PO E PEG R2D C P<15.. 0>
[ PCl E_90D PCIE PEG R2D C N<15.. 0>
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ : PFGﬁmF\’ bl F7QOD PCLE PEG DZR P<15 j 0>
PCI E * =3X_DI ELECTRI C ? PCIE TOP, BOTTOM| =4X_DI ELECTRI C ? [ PCl E_90D PCIE PEG D2R N<15.. 0>
— PCI E_90D PO E PEG D2R C P<15.. 0>
GKPAE 20 ML C D: POLE 90D PaE PEG D2R C N<15.. 0> D
DJ [ ver_pex cav - 8 ML ? = PCLE_ 90D PCLE PCI E_AP_R2D P ,
SOURCE: MCP89 | nterface DG (DG 04625-001_v0.9), Section 2.3 [ PCIE_90D POLE PCIE AP_R2D N .
CO—BPQE AR R2D PCl E_90D PCIE PCILE AP R2D C P s 16
[ PCl E_90D PClE PCILE AP R2D C N s 16
NEED PCl e Genl/ Gen2 not es! = Gi—— T PG E AP AR T
! PCl E_90D PCLE PCl E AP D2R N 9 16
[ PCl E_90D PClE PCl E ENET_R2D P
[ PCI E_90D PClE PCl E_ ENET_R2D N
CO—BCLE ENFT_R2D PCl E_90D PCIE PClE_ENET_R2D C P 9 16
- - PCl E_ 90D PCLE PCl E ENET R2D C N o 16
Anal og Video Signal Constraints S o awr s Paroan  |ear PO E ENET 2R P
ALLOW ROUTE = [ PCl E_90D PClE PCl E_ ENET_D2R N s 16
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP bl F7QOD PCLE PC‘ E ENE-I— DZR C P
— [ — = _—
CRT_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD [ PCIE_90D PCLE PCl E ENET_D2R C N
[ PCIE_90D PCLE PCIE FWR2D P
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET PCI E 90D PO E PClE FWR2D N
= POl E_FW R2D. PCI E_90D PClE PCE FWR2D C P
CRT * 20 ML 2 CRT CRT * ORT_2CRT = -t - o0
= [ PCIE 90D PCLE PCIE FWR2D C N 916
CRT_2CRT * 15 ML ? [O—BOE EWDR PCl E_90D PCIE PCl E FW D2R P s 16
== PCl E FW D2R N
CRT_20LK * 50 ML 2 [ — PO E 200 PO E 016
= D PCIE_90D PCLE PCIE FWD2R C P
CRT_2SW TCHER * 250 ML ? [ PGl E_90D PO E PClE FW D2R C N
CRT_SYNC * =4x_DI ELECTRI C 2 O MP_PEQ_REEGK QK PO E 1000 CLK PALE PEG CLK100M P .
NP DAC. Oove N —2x DI ELECTRI P [ K PCOE 1000 GK PG E PEG CLK100M N s 16
C - = X . O M®_PE1_REFAK K PCE 1000 GK PG 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 M®P_PE2_REFAK QK PAE 1000 QK PO E PCl E_CLK100M ENET_P 916
- 50-ohmfromfirst to second term nation resistor. = CK PAE 1000 QK PAFE PCl E_CLK100M ENET_N 016
- 75-ohm from output of three-pole filter to connector (if possible). O M®_PE3_REFAK QK PAE 1000 QK PO E PCl E_ CLK100M FW P o016
R/ &' B signals should be matched as cl ose as possible and < 10 i nches. f— 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. MCP_PEX_Cl K_COVP P pEX_cave | MCP_PEXO_TERMP 16
— | m—
Digital Video Signal Constraints o e RLIGRCER
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP D (‘RT:RI UE (‘RT:EOQ CRT CRT | G B_COw_PB
DP_90D « ~00_OHMDIFF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF [O—BLSIG CRL_50S CRI_SYNG CRT_1G HSYNG
R CO—CRL_SYNC CRT_50S CRT_SYNC CRT_| G VSYNC
LVDS_100D * =100_CHM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF >_DAC Mep_pac cave | MCP_TV_DAC RSET
MCP_DV_COVP « v 20 ML 20 ML =STANDARD =STANDARD =STANDARD O ME_DACVREE we_pac cove L MUPTV_DAC VRER -
OIS IGIXC DP_90D pspraypert | TMDS |G TXC P
= == OIS 1GIXC DP_90D pisplAyPorT | TMDS_ | G TXC N
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ : TM)S7I GﬁTXD I')Pigfll') DI SPLAYPCRT T'VDS | G TXD P<5 j 0>
DI SPLAYPORT * =3x_DI ELECTRI C ? DI SPLAYPORT TOP, BOTTOM| =4x_DI ELECTRI C ? IMDS_| G TXD DP_90D pisplayport | TMDS | G TXD N<5. . 0>
LVDS * =3x_DI ELECTRI C ? LVDS TOP, BOTTOM| =4x_DI ELECTRI C ? O ExM DP_90D nspiaypert [DP 1G M. _P<3. . 0> N
LVDS intra-pair matching should be 5 nils. Pairs should be matched within 100 mils. = :{Q{:J - :7222 ESP: i:me) g : g XLUXN:; i:0> °
NOTE: NV DG recommends 90 ohmdifferential for LVDS, but cabl e/display assune 100 ohm = b ExT ALX Gt b 900 HSPI o | DP 1 G AUX CH N oo
Di spl ayPort/ TMDS intra-pair matching should be 5 ps. Inter-pair matching should be within 100 ps. == A = SEl oo
Di spl ayPort AUX CH intra-pair matching should be 5 ps. No relationship to other signals. O MP_TIMDSO_RSET MCP_DV_COVP MCP_TNMDSO_RSET 17 24
Max trace length: LVDS 10 i nches, DP 8.5 inches. [CO—MP_TMDSO_VPROBE MCP_TNMDSO_ VPROBE 17 24
B SOURCE: MCP89 | nterface DG (DG 04625-001_vO0.9), Section 2.4.2 L\VDS_1G A K LS. 1000 oS LVDS |G A CLK P oo B
SATA | nt erf ace Const rai nts O—lwsiGAaK LVDS 100D L VDS LVDS IG A CLK N o 6a
O—L\VDS 1G A DATA LVDS 100D L\VDS LVDS | G A DATA P<2..0> 2o
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CO—L\VDS 1G A DATA LVDS 100D LVDS LVDS | G A DATA N<2..0> 70 6a
SATA_90D « ~00_OHMDIFF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF [ :ﬁf: ?fifxiﬁ: :ﬁ{ 222 :ﬁ tggg : g ﬁ §$ﬁ E;gz
= VDS IG B AK L VDS 100D LVDS LVDS IG B CLK P
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | VI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT OO—L\DSI1GB OK LVDS 100D LVDS LVDS 1G B CLK N
LVDS | G B DATA LVDS 100D LVDS LVDS | G B DATA P<2..0>
SATA * =3x_DI ELECTRI C ? _ SATA TOP, BOTTOM| =4x_DI ELECTRI C ? :: VDSl o B DATA L\vos_ 1000 e VDS | G B DATA N<2. 0>
SATA_TERMP * 8 ML ? CO—L\DS 1G B DATA3 LVDS 100D LVDS LVDS | G B_DATA_ P<3>
SATA intra-pair matching should be 1 ps. CO—L\DS 1G B DATA3 LVDS 100D LVDS LVDS | G B_DATA N<3>
Max trace length: 12 inches for SATA Genl/ Gen2, TBD for SATA Gen3. >_| | MCP_DV_COVP. MCP_| FPAB _RSET 17 24
SOURCE: MCP89 | nterface DG (DG 04625-001_v0.9), Section 2.6 O MCE_L EPAR_VPROBE MCP_| FPAB_VPROBE 17 24 —
[CO—SATA_HDD R2D SATA_90D SATA SATA HDD R2D C P 18 33
[ SATA_90D SATA SATA HDD R2D C N 18 33
= SATA_90D SATA SATA _HDD R2D P 73
[ SATA_90D SATA SATA HDD R2D N 73
[O—SATA_HDD 2R SATA_90D SATA SATA _HDD D2R P 16 33
[ SATA_90D SATA SATA _HDD D2R N 16 33
[ SATA_90D SATA SATA_HDD D2R C P 733
[ SATA_90D SATA SATA HDD D2R C N 73
[O—SATA DD R2D SATA_90D SATA SATA ODD R2D C P 18 33
D SATA_90D SATA SATA ODD R2D C N 18 33
A = SATA_90D SATA SATA _ODD R2D P 73
[ SATA_90D SATA SATA_ODD R2D N 7 a3 —
[CO—SATA_ DD 2R SATA_90D SATA SATA _ODD D2R P 18 33 SY'\C,, ’,vLAtSTERbK87 ME SNC DATEZ027/ 2672010 A
fa—t SATA_90D SATA SATA _ODD D2R N 18 33 i
[ SATA_90D SATA SATA ODD D2R C P 73 IVCP ConSt ral nt S 1
[ SATA ODD D2R C N 7 g e A
SATA_90D SATA as Appl e Inc 051- 8407
[O—_\MCP_SATA_TERWP saTA_TERMP | MCP_SATA TERMP " p . e
S A.0.0
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LPC Bus Constraints

MCP89 Net

Properties

PHYSI CAL_RULE_SET

LAYER

ALFON RUTE | M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

ON LAYER?
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_OHM SE =55_OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG

LPC

=1. 5x_DI ELECTRI C

CLK_LPC

=2x_DI ELECTRI C

D SOURCE: MCP89 Interfac

e DG (DG 04625-001_vO.

9), Section 2.

7

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

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

usB

=2x_DI ELECTRI C 2

usB

TOP, BOTTOM| =4x_DI ELECTRI C

SOURCE: MCP89 Interfac

SMBus I nterf

e DG (DG 04625-001_vO.
ace Constraints

9), Section 2.

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

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG AEI GHT

SvB

=2x_DI ELECTRI C 2

c| HD Audi o

SOURCE: MCP89 Interfac

I nt

e DG (DG 04625-001_v0.9), Section 2.
erface Constraints

9

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
HDA_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG AEI GHT

HDA

=2x_DI ELECTRI C 2

MCP_HDA_COMP

8 ML 2

SOURCE: MCP89 Interface 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 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

LI NE- TO- LI NE SPACI NG AEI GHT

CLK_SLOW

=1. 5x_DI ELECTRI C

S

SPI Inte

rfac

SOURCE: MCP89 Interface DG (DG 04625-001_vO.
e Constraints

9), Section 2.

11

PHYSI CAL_RULE_SET

LAYER

ALFON RUTE | M NI MUM LI NE W DTH

ON_LAYER?

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

B SPI_55S

*

=55_OHM SE

=55_OHM SE

=55_OHM_SE

=55_OHM SE

=STANDARD

=STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

SPI

=1. 5x_DI ELECTRI C

S

SOURCE: MCP89 Interface DG (DG 04625-001_vO0.9), Section 2.

12

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

O—LkC AD L PC_55S LPC. LPC AD<3..0>

CO—LPC_ERAME | L PC 5585 LPC LPC FRAME L

[O—LPC RESET | L PC 558 LPC LPC RESET L

CO—MP_LPC A Ko K IPC 558 | QK IPC LPC CLK33M SMC R

[ CKIPC 555 | QK IPC LPC ClLK33M SMC

[ K IPC 558 | QK IPC LPC CLK33M LPCPLUS

O USB EXTA USB_ 90D USB USB_EXTA P

[ USB_90D USB USB_EXTA N

[ USB_90D USB. USB _EXTA MJUXED P

[ USB_90D USB USB_EXTA _MUXED N

CO—UsB MmN USB_90D USB USB_M NI _P

[ USB_90D USB USB_M NI _N

[O—USB EXID USB_90D USB USB_EXTD P

(- USB 90D USB USB_EXTD N

O USB _CAMERA 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

O USB TPAD USB_90D USB USB_TPAD P

[ USB_90D USB USB_TPAD N

OO—UsB IR USB_90D USB USB IR P

[ USB_90D USB USB IR N

O UsB EXIR USB_90D USB USB_EXTB_P

= USB_90D USB USB EXTB N

CO—UsB 157 USB_90D USB USB_T57_P

= USB_90D USB USB_T57_N

[O—UsB EXIC 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 v USB_90D USB UsSB WM P

= USB_90D USB USB_VWM N

O MP_USB RBIAS MCP_USB_RBI AS 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 HABT AK HDA_55S HDA HDA BIT_CLK

HDA_55S HDA HDA BIT_CLK R

[O—HDA_SYNC HDA_55S HDA HDA_SYNC

[ HDA 55S HDA HDA SYNC R

O HDARST | HDA 55S HDA HDA RST R L

= HDA_55S HDA HDA_RST_L

O HDA_SDI N HDA_55S HDA HDA_SDI NO

[— HDA_55S HDA HDA _SDI N_CODEC

O—HDA_SDaT HDA_55S HDA HDA_SDOUT

[ HDA_55S HDA HDA _SDOUT_R

O MCR_HDA_PULLDN COVP MeP HDA cave | MCP_HDA _PULL DN _COVP

O—MP sus aK QK SIONS5S | QK _SILON PM ClLK32K_SUSCLK R

= CK SION55S | A K SILow PM CLK32K SUSCLK

O—SBLaK SPI _55S SPI SPI _CLK R

[ SPl_55S SPl SPI _CLK

CO—SBL_ Ml SPl_55S SP| SPI_MOSI _R

= SPl_55S SPl SPI _MOSI

CO—SPLMSO SPl_55S SPl SPlL _M SO

O—SBLCs0 SPl_55S SP| SPI_CSO_R L

[ SPl_55S SPI SPI _CSO_L

[ SPl_55S SPl SPI_MB_CLK

D SPl_55S SPl SPI _M.B_MOSI

= SPl_55S SPI SPI_M.B_M SO

[ SPl_55S SPl SPIL_MB CS L

[ SPl_55S SPI SPI _ALT _CLK

[ 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=K8/7 M_B

SYNC DATE=02/26/ 2010

TTILE

MCP Constraints 2
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MCP RGM | (Ethernet) Constraints

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

88E1116R (Et hernet PHY) Constraints

PHYSI CAL_RULE_SET LAYER &L%E%ITE M NIMUM LINE WDTH | M N MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI NARY GAP | DI FFPAI R NECK GAP
NCP_M | _covP . =STANDARD 7.5 ML 7.5 ML =STANDARD =STANDARD ——
ENET_M | 555 . =55_0HM SE =55_0HM SE =55_0HM SE =55_0HM SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Vel GHT
NCP_BUFO_CLK =3: 1_SPACI NG -

ENET_M 1 . 12 ML 2

LI NE- TO- LI NE SPACI NG AEI GHT

ENET_WD . 25 ML

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

PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
ENET_VDX_100D . —i00 anorE 100_aL0t PR ~100_aL01 PR ~100_aL01 PR =100_Gn 0l FE =100_GM 0l FE
SPACI NG_RULE_SET LAYER

NET_TVPE

ELECTRI CAL_CONSTRAI NT_SET Prvs oL senciG

O MeMI_cowe MCP_ M1 _COVP MCP_M | _COVP_VDD

o MeMI_cow MCP_ M1 _COVP MCP_M | _COVP_GND
[CO—MP_Q K25M BUEQ ENET_ M1 55s | vop Burg ak | MCP_CLK25M BUFO_R

[ ENET M1 55S | mvop BuEg ak | RTL8211 ClLK25M CKXTAL1
O—EMNELINIR | ENET_M | _55S | ENFT_M | ENET_I NTR L
O—EMELMIO ENET_ M1 55S | ENFT M| ENET_MDI O

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

O —ENET_PURDN | ENET M1 55S | ENFT M| ENET_PWRDWN L

[ ENET M1 55S | ENFT M| ENET_CLK125M RXCLK R
[CO—EMNELRXQLK ENET_M | _55S | ENFT_M | ENET_CLK125M RXCLK
[ ENET M1 55S | ENFT M| ENET_RXD R<3..0>
CO—ENEL_RXD ENET_M | _55S | ENFT_M | ENET_RXD<0>

O —EMEL_RXD_ STRAP ENET_M | _55S | ENFT_M | ENET_RXD<3. . 1>
[O—EMNELRXD ENET M1 55S | ENFT M| ENET_RX CTRL

[ ENET_ M1 55S | ENET M| ENET_RXCTL_R

[ ENET_M | _55S | ENFT_M | ENET_CLK125M TXCLK_R
OO—EMNELIXAK ENET_M | _55S | ENFT_M | ENET_CLK125M TXCLK
CO—ENEL_TXD0 ENET_M1_55S | ENET_M | ENET_TXD<0>
[CO—ENELTXD ENET_M | _55S | ENFT_M | ENET_TXD<3..1>
[O—ENELTXD ENET_M 1 _55S | ENFT_M | ENET_TX_CTRL

[ ENET_M 1 _55S | ENFT_M | ENET_RESET L

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

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

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

18

9 31

31

18 31

9 31

31

18 31

18 31

18 31

18 31

31

9 31

9 31

9 31

9 31

31 32

31 32

32

32

SYNC MASTER=K87 M.B SYNC DATE=02/26/ 2010
e

Et her net Constraints

d} Appl e I nc. 051- 8407 |D
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SMC SMBus Net

Properties

PHYSI CAL_RULE_SET LAYER &L%E%’TE M NI MUM LINE WDTH [ M NI MJUM 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_55S SMB SMBUS SMC A _S3_SCL -
> SMC_ A _S3 | SMB 555 SMB SMBUS_SMC A _S3_SDA 7 3
. SMC_B_S0_! | SMB_55S SMB SMBUS SMC B_SO_SCL s
_SMC_B_S0_. | SMB 555 | SMB B DA a8
» SMC 0_SO . | SMB_55S SMB SMBUS SMC O_S0_SCL s
. SMC_0_S0_ | SMB_55S SMB SMBUS SMC 0_SO_SDA s
S SIVC_BSA_ |sve 555 lsve | SMBUS SMC BSA SCL 738
> SMC._BSA_ | SMB 555 SMB SMBUS_SMC BSA_SDA 7 3
> SIMC_VGMT_ | SMB_55S SMB SMBUS _SMC_MGMT_SCL s

| SMB_55S SMB SMBUS _SMC_MGMT_SDA 3

SMBus Charg

er Net

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—CHER CsI 1TOl_DI FEPAIR CHGR CSI _P 55
[ 1TOl DI EEPAIR CHGR CsSlI _N ss
[ 1TOl DI EEPAIR CHGR CSI _R P ss
[ 1TOl DI EEPAIR CHGR CSI _R N ss
CO—CHER CSO 1TOl DI EEPAIR CHGR _CSO P s
= 1TOl DI EEPAIR CHGR CSO N s
[ 1TOl DI EEPAIR CHGR CSO R P 40 55
[ 1TOl DI EEPAIR CHGR CSO R N 40 55

SYNC MASTER=K8/7 M_B

SYNC DATE=02/26/ 2010

TTILE

SMC Constraints

d} Appl e I nc.
®

051-8407 | D
A 0.0
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M sc Net

Properties

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’(_‘*;P‘
SENSE_1TOl_55S * =1:1_DiFFPAIR|  =55_OHM SE =55_OHM SE =55_OHM SE =1:1_DIFFPAIR | =1:1_DIFFPAIR
THERM 1TOL_55S * =11 _DiFFPAIR|  =55_OHM 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_POVNER * =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 | sPacl I\CLRULE7$ET NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | sPacl I\CLRULE7$ET
MEM_CLK GN\D * GND_P2MM MEM_CLK VEM_POVNER * PVR_P2MWM
MEM_CVD G\D * GND_P2MM MEM_CVD VEM_POVER * PVR_P2MWM
MEM CTRL G\D * G\D_P2MM MEM CTRL MVEM _POVER * PWR_P2MM
MEM DATA G\D * G\D_P2MM MEM DATA MVEM _POVER * PWR_P2MM
MEM_DQS GN\D * GND_P2MM MEM_DQS VEM_POVNER * PVR_P2MWM
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | sPacl I\CLRULE7$ET NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | sPacl I\CLRULE7$ET
CLK_PCI E G\D * GND_P2MM CLK_FSB G\D * G\ND_P2MWM
PCIE G\D * G\D_P2MM CPU_COVP G\D * G\D_P2MWM
SATA G\D * GND_P2MM CPU_GTLREF G\D * G\ND_P2MWM
UsB G\D * G\ND_P2MM CPU_VCCSENSE G\D * G\ND_P2MM
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 | sPacl I\CLRULE7$ET NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | sPacl I\CLRULE7$ET
LVDS G\D * GND_P2MM ENET_MDI G\D * G\ND_P2MWM

MCP Fanout

Constrai nt

Rel axati ons

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR 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 MV 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 MM 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
O (BCLE_AR) G K PCIE 100D | QK POE PCl E_CLK100M AP_CONN P
[ G K PCIE 100D | QK POE PCl E_CLK100M AP_CONN N
O (USB_EXTA) USB_90D USB USB_EXTA MUXED P
O (UsB_EXTA) USB_90D USB USB_EXTA MUXED N
o (USB_EXTA) USB_90D USE USB_LT1 P
o (USB_EXTA) USB_90D USE USB LT1 N
O (UsB_TPAD) USB_90D USE USB TPAD R P
[ (USB_TPAD) USB_90D USE USB TPAD R N
O (USB_CAVERA) USB_90D USB USB_CAMERA CONN P
O (USB_CAVERA) USB_90D USB USB_CAMERA CONN N
[ USB_90D USB USB LT2 P
[ USB_90D USB USB LT2 N
[ ENFT_MDI 100D | ENFTOONN ENETCONN P<3. . 0>
[— ENFT_MDI 100D | ENFTOONN ENETCONN N<3. . 0>
o SATA_90D SATA SATA QDD R2D UF P
= SATA_90D SATA SATA_ODD_R2D UE_N
[ SATA_90D SATA SATA ODD D2R UF P
[ SATA_90D SATA SATA ODD D2R UE_N
[ SATA_90D SATA SATA HDD D2R FILT P
[ SATA_90D SATA SATA HDD D2R FILT N
[ SATA_90D SATA SATA HDD D2R UF P
[ SATA_90D SATA SATA HDD D2R UE N
[ SATA_90D SATA SATA HDD R2D UF P
[ SATA_90D SATA SATA HDD R2D UE N
= SATA_90D SATA SATA_HDD _D2R_RDRV_I N_P
[ SATA_90D SATA SATA HDD D2R RDRV_IN N
[ SATA_90D SATA SATA HDD R2D RDRV IN P
[ SATA_90D SATA SATA HDD R2D RDRV_IN N
[ SATA_90D SATA SATA HDD D2R RDRV_OQUT P
[ SATA_90D SATA SATA HDD D2R RDRV_OUT N
[ SATA_90D SATA SATA HDD R2D RDRV_QUT P
[ SATA_90D SATA SATA HDD R2D RDRV_OUT N
[ SATA_90D SATA SATA HDD D2R _NORDRV_P
[ SATA_90D SATA SATA HDD D2R_NORDRV_N
[ SATA_90D SATA SATA HDD R2D NORDRV_P
= SATA_90D SATA SATA_HDD _R2D_NORDRV_N
CO—BOE AP 2R PCI E_90D PO E CONN PCIE MNI_D2R P
[ PGl E_90D PO E CONN PCIE M NI_D2R N
CO—PCLE AP R2D PCI E_90D PCIE CONN PCE MN_RD P
[ PCI E_90D PO E CONN PCIE M NI_R2D N
CO—USB BT USB_90D USE CONN _USB2 BT P
[ USB_90D USB CONN _USB2 BT N
CO—LVDS IGA QK LVDS 100D LVDS LVDS IGA CLK F P
[ LVDS_100D LVDS LVDS IGA CLK F N
[CO—MCB_PE1_REEQIK G K PCOFE 100D | K POFE PCIE CLK100M M NI_CONN P
= CK PCE 100D | QK POLE PCI E_CLK100M M NI_CONN N
7FXTA USB 90D USB CONN_USB_EXTA_P.
= USB_90D USB CONN_USB_EXTA N
> USB EXIR 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
CO(DE_EXT_M) DP_90D DI SPI AYPORT DP_EXT_M._P<3..0>
[— DP_90D DI SPI AYPORT DP_EXT_M._N<3..0>
[ DP_90D DI SPIL AYPORT DP_EXT_M._C P<3..0>
[ DP_90D DI SPIL AYPORT DP_EXT_M._C N<3..0>
[ DP_90D DI SPIL AYPORT DP_EXT _M._F P<3..0>
[ DP_90D DI SPIL AYPORT DP_EXT _M._F N<3..0>
CO-(DE_EXT_AUX_CH) DP_90D DI SPI AYPORT DP_EXT_AUX CH C P
= DP_90D DI SPIL AYPORT DP_EXT_AUX_CH C N
[ DP_90D DI SPIL AYPORT DP_EXT_DDC DATA
[ DP_90D DI SPIL AYPORT DP_EXT_DDC CLK

34 72

34 72

Power Net Properties
NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O CRUTHNENS_[2 THERM 1TQL 559 THERM CPUTHVSNS D1_P "
= THERM 1TOL 559 THERM CPUTHVSNS D1_N “
[Z00—CRUTHIVENS, 2 THERM 1TOL 559 THERM CPUTHVMSNS D2_P “

— THERM 1TOL 555 THERM CPUTHVENS D2 N a
[CO—CRU THERWD THERM 1TOL 559 THERM CPU_THERMD P 10 a1
[ THERM 1TOL 559 THERM CPU _THERMD N 10 a1
O MCRTHVENS 2 THERM 1TOL 559 THERM MCPTHVENS D2_P

THERM 1TQL 559 THERM MCPTHVENS D2_N
O ME_THVD 0D THERM 1TOL 559 THERM MCP_THVDI ODE P 19 a1
f— THERM 1TOL 559 THERM MCP_THVDI ODE N 1o a1
[O—SENSE_DI EEPALR SENSE_1TOl 555 SENSE I SNS 1V5_S3 P
= SENSE_1TOl_555 SENSE I SNS_1V5_S3_N
= SENSE_1TO1_555 SENSE ISNS 1V5_S3_R P
[ SENSE_1TO1_555 SENSE ISNS _1V5_S3_R N
[ SENSE_DI EEPAIR SENSE_1TOl_ 559 SENSE | SNS_AI RPORT_P a0 46
[ SENSE_1TOl 555 SENSE I SNS_AlI RPORT_N 20 46
[ SENSE_1TO1_555 SENSE I SNS_AI RPORT R P P
= SENSE_1TOl 555 SENSE I SNS Al RPORT_R N a6
[O—SENSE_DI EEPALR SENSE_1TOl 555 SENSE | SNS_ HDD P 33 46
= SENSE_1TOl 555 SENSE | SNS_HDD N 33 46
f— SENSE_1TO1_555 SENSE I SNS HDD R P P
[ SENSE_1TOl_559 SENSE I SNS HDD R N w© )
[CO—SENSE_DIFEPAIR SENSE_1TOl_ 559 SENSE I SNS_LCDBKLT_P 46 67
[ — SENSE_1TOl 559 SENSE I SNS LCDBKLT_ N w6 o7
[ SENSE_1TOl_559 SENSE I SNS LCDBKLT R P
= SENSE_1TO1_555 SENSE I SNS_LCDBKLT_R_N
O SENSE_DI EEPAIR SENSE_1TOl_ 559 SENSE I SNS ODD P a3 46
[ SENSE_1TOl 555 SENSE I SNS_ODD N 33 46
= SENSE_1TOl 555 SENSE ISNS ODD R P a6
[ SENSE_1TO1_555 SENSE ISNS_ ODD R N P
[O—SENSE_DI EEPALR SENSE_1TOl 555 SENSE I SNS CPUWTT P 20
f— SENSE_1TO1_555 SENSE I SNS_CPUVTT_N w0
[CO—SENSE_DI EEPALR SENSE_1TOl 555 SENSE MCPCORESO_VSEN P 22 50
— SENSE_1TOl_555 SENSE MCPCORESO_VSEN N 2 50
[ MEM PONER PP1V5R1V35_S3 2
- SB_POWFR PP3V3_S5 7662
- SB_PONFR PP3V3_S0 7862
[ SB_PONFR PP1V5_S0 7862

T GND GN\D
Audi o Net Properties
NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ DI EFPAI R AUDI O AUD SPKRAMP_LIN P
[ DI EFPAI R AUDI O AUD SPKRAMP_LI N N
[ DI EFPAI R AUDI O AUD_SPKRAMP_SUBI N P
= DI EEPAI R AUDI O AUD_SPKRAMP_SUBI N_N
[ DI EFPAI R AUDI O AUD _SPKRAMP_RI N P
[ DI EFPAI R AUDI O AUD _SPKRAMP_RI N N
[ DI EFPAI R AUDI O SSMR315L_P
f— 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.QIr DI EEPAI R AUDIL O SPKRCONN L_OQUT P
= DI EEPAI R AUDI O SPKRCONN _L_OUT_N
CO—SeK. Qi DI EEPAI R AUDIL O SPKRCONN S QUT P
[ DI EFPAI R AUDI O SPKRCONN_S_OUT_N
CO—SeK. QI DI EEPAI R AUDIL O SPKRCONN R QUT P
[ DI EFPAI R AUDI O SPKRCONN R OUT_N
i DI EFPAI R AUDI O Bl MCP 752 53
= DI EFPAI R AUDI O Bl_MC N 752 53
= DI EFPAI R AUDI O HS M C P 52 53
[ DI EFPAI R AUDI O HS M C N 52 53
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K87 BQARD- SPECI FI C SPACI NG & PHYSI CAL CONSTRAI NTS

BOARD LAYERS

BOARD AREAS

BRARDPMAS | OERSPER

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

NO_TYPE, BGA_PLIM

ww 15.5.1

PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
oeFALT . v =s0_amse 0. 100M4 0 0w 0w
sTANOARD . v =oeFALT —oeFALT 12.7 ~DEFALLT ~DEFALLT
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP
55_orm e o, BoTTOM v 0.090 M4 0.090 M4
55_om e . v 0.076 M4 0.076 Wt -sTANOARD ~sTANDARD ~sTANDARD
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
S0_crm sE o, BoTTOM v 0.115 M4 0.115 w4
S0_cH sE . v 0.076 M4 0.076 Wt sTANOARD ~sTANDARD ~sTANDARD
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP
10_amse o, BoTTOM v 0.165 M4 0.100 M4
0_omse . v 0.126 Wt 0.100 Wt -sTANOARD ~sTANDARD ~sTANOARD
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
27P4_avsE Tcp, BOTTOM v 0.310 M4 0.310 M4
27P4_avsE - v 0.222 Wt 0.222 Wt sTANOARD —sTanoaRD ~sTANDARD
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
70_anon FE . N ~sTANDARD ~sTANDARD —sTANDARD —sTanoaRD sTANDARD
70_am o1 R L s s s v 0.151 Wt 0.100 Wt -sTANOARD 0.224 0.224
70_am o1 R Tcp, BOTTOM v 0.185 M4 0.100 M4 0.200 0.200
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
90_ane ot FE . N sTANOARD -sTANOARD sTANOARD ~sTANDARD ~sTANDARD
90_ane ot FF s s v 0.095 Wt 0.095 M4 0.238 Wt 0.238 Wt
90_ane ot FE Tcp, BOTTOM v 0.112 Wt 0.112 Wt 0.220 Wt 0.220 Wt
PHYSI CAL_RULE_SET LAYER ALFONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
100_HvLOI PR . N ~sTANDARD ~sTANDARD ~sTANDARD —sTanoaRD ~sTANDARD
100_HvLOI PR s s v 0.075 Wt 0.075 Wt 0.244 Wt 0.244 Wt
100_HvLOI PR o, BoTTOM v 0.091 M4 0.091 M4 0.230 Wt 0.230 Wt
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
11 DFFPAIR . v ~sTANDARD ~sTANOARD —sTANDARD 0.1 m 01w

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 . 0.08 M 2 . . BGA_PLMM w,ww’ ) MEM 408 BGA_PIMM 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_PIMM wﬁv?m’ o

— aK_sLow . BGA_PIMM wﬁv?m’ -

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

FsB_DSTB FsB_DSTB BGA_PLMM BGA_PaM

1.5:1_SPACI NG . 0.15 W ?

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

3:1_SPACI NG . 0.3 W 2

4:1_SPACI NG . 0.4 2

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

1.5X_DI ELECTRI C ToP, BOTTOM 0.105 M1 ?

2X_D ELECTRI C ToP, BOTTOM 0.140 M1 ?
3X_DI ELECTRI C ToP, BOTTOM 0.210 M1 ?
4X_D1 ELECTRI C ToP, BOTTOM 0.280 M1 ?
5X_DI ELECTRI C ToP, BOTTOM 0.350 M1 ?
1.5X_DI ELECTRI C . 0.095 M4 ?

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