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1.

ALL RESI STANCE VALUES ARE IN OHMS, 0.1 WATT +/-
2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS.

3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.
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1 ' Table of Contents NA NA 39 " Vol tage Sensing K87_MB 02/ 26/ 2010
2 ' System Bl ock Di agram K87_M.B 02/ 26/ 2010 40 " current Sensing K87_M.B 02/ 26/ 2010
3 ' _Power Bl ock Di agram K87_M.B 02/ 26/ 2010 41 " Thermal Sensors K87_M.B 02/ 26/ 2010
4 ' BOM Configuration K87_mB_ 01/19/2010 42 " Fan Connect or K87_mB 02/ 26/ 2010
5 " Revision History K87_MB___ 02/ 26/2010 43 " VELLSPRI NG 1 k87_mB 02/ 26/ 2010
6 " Revision History K87_MB___ 02/ 26/2010 44 " VELLSPRI NG 2 Ke7_mp 02/ 26/2010
7 " _FUNC TEST K87_mpB __ 02/26/2010 45 S S kg7 M  02/26/2010
8 ' Power Aljases K87_mB___ 02/ 26/2010 46 " DEBUG SENSORS AND ADC K87_mg___ 02/ 26/2010
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17 " MCP_Graphics K87_mB__ 02/26/2010 55 " PBus Supply & Battery Charger K87_mB 02/ 26/ 2010
18 " MCP SATA, USB & Et her net K87_MB 0226/ 2010 56 " 5V/ 3.3V SUPPLY K87_MB _ 02/26/2010
19 " MCP HDA, LPC & M SC K87_MB 0226/ 2010 57 " 1.5Vv/0.75V DDR3 SUPPLY K87_MmB _ 02/26/2010
20 " MCP Power & Ground K87_M.B___ 02/ 26/2010 58 " I MVWP6 CPU VCore Regul ator K87_M.B___ 02/ 26/ 2010
21 “ MCP89 Menory Rail Gating K87_M.B 02/ 26/2010 59 " MCP VCore Regul ator K87_M.B 02/ 26/ 2010
22 " MCP89 GFX Core Rail Gating K87_M.B 02/ 26/2010 60 " CPU VTT(1.05V) SUPPLY k87 MB 02/ 26/ 2010
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BOM Vari ant s Bar Code Labels / EEE #'s
BOM NUMBER BOM NAME 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_SPECI FI C, FOX_DDR_CONN, EEE: E3T o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEE_E1A] CRI Tl CAL EEE: E1A
639- 1059 PCBA, MLB, MOLEX, K86 K86_K87_COVNVON, K86_SPEC! FI C, MOLEX_DDR_CONN, EEEE: DCV3 o 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
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON D
085- 1154 1 K86 M.B DEVELCPMENT BOM DEVEL CRITI CAL DEVELCPMENT_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 = 11450125 1 RES, ML FI LM 1/ 16W 113 CHV 1, 0402, SVD, LF R5714 LED: K86_K87
K86_K87_COVMON K86_K87_COMMONL, PRQJECT_PHASE: PROD, COMMVON, ALTERNATE, BOOTROM PROG, VELLSPRI NG PROG, MCP_T_DI CDE_SENSOR
K86_K87_COVMONL DP_ESD, M KEY, MCPPLL_R: REG, ENET1VO05: | NT, LED: K86_K87, SOPGOOD_BJ T, ENET_ESD, VFRQ SLPS3, SMC_DEBUG YES, SPI : 25MHZ, LPCPLUS, XDP, OLD_AUDI O_SW TCH »
K87_SPECI FI C CPU: 2. 4GHZ, | WP6: 2PHASE, SMC: PROG_K87, MCP89M A02 ‘ »
K86_SPECI FI C CPU: 1. 2GHZ, | WP6: 1PHASE, SMC: PROG_K86, MCP83M

BOM Groups (project phase-dependent)

e
BOM GROUP BOM OPTI ONS
PRQIECT_PHASE: DEV DEVELOPMENT_BOM
PRQIECT_PHASE: PROD K86_K87_DEBUG PROD
K86_K87_DEVELOPMENT_ONLY DEBUG_ADC, LPCPLUS_CON, SOPGOOD_| SL, EFI _DEBUG, MCPPLL_LDO, EXT1V05, XDP_CON
K86_K87_DEBUG DEV VREFMRGN: YES, BMON: ENG, BKLT: ENG, SENS_R: ENG
K86_K87_DEBUG PROD VREFMRGN: NO, BMON: PROD, BKLT: PROD, SENS_R: PROD
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, R0, 3M BGA U1000 CRITI CAL CPU: 2. 4GHZ
33783792 1 CDC, SLGYW PRQ 1. 2, 10W 800, RO, 1M BGA u1000 CRI TI CAL CPU: 1. 2GHZ
33783797 1 I C, MCP89M AD1, 31X31MM BGA1168 u1400 CRI TI CAL MCP89M AO01
33753866 1 | C. MCPBIM AD2, 31X31MM BGAL168 U1400 CRITI CAL MCPBIM A02 K8 6 BMRD STACK— UP
33753876 1 | C. MCPB3M AD2, 31X31MM BGAL168 U1400 CRITI CAL MCP83M
51650706 1 CONN, 204P, SCDI MV SOCKET, DDRS, RAM BGA 33100 CRITI CAL FOX_DDR_CONN
516- 0201 1 CONN, 204P, SCDI MM P=0. 6WM 32900 CRITI CAL FOX_DDR_CONN TC]D Sl G\IAL

fr—
516S0790 1 CONN, 204P, SCDI MM SOCKET, DDR3, RAM BGA J3100 CRI TI CAL MOLEX_DDR_CONN

GROUND

516- 0213 1 CONN, 204P, SCDI MM P=0. 6MM 32900 CRITI CAL MOLEX_DDR_CONN

452-1708 4 SCR. ML. 6X0. 35X6. 0, D4, HQ 3, BLK, M7 SCREWL, SCREV2, SCREV8, SCREM CRI TI CAL SI G\IAL( Hl g h Speed)
870- 1940 4 POGO PI N, NED, NOI SE- | MPROVED, SI LVER, K87 250900, ZS0901, 250902, 250903 CRITI CAL

570- 1940 s 0PI VD 3 S HPROVED, 1 VR K7 P JE—— SI GNAL( Hi gh Speed)
870- 1939 5 POGO PI N, TALL, NOI SE- | MPROVED, SI LVER, K87 250904, 760905, 250906, 250007, 280910 CRITI CAL

GROUND

870- 1939 5 POGO PI N, TALL, NOI SE- | MPROVED, SI LVER, K87 250012, 760913, 250914, 750015, 280919 CRITI CAL

870- 1938 3 POGO PI N, TH N, NOI SE- | MPROVED, SI LVER, K87 250017, 750918, 250916 CRITI CAL

POAER
PONER B
GROUND

35352718 IS NEW I NTERSI L PART FOR FI XI NG B4 DONGLE | SSUE

514-0704 |'S CLOUD GREY 4/LB3 PLASTIC W PDNI PLATI NG VERSI ON OF 514-0692 PART FOR RJ45 CONNECTOR
514-0705 |'S CLOUD GREY 4/LB3 PLASTIC W PDNI PLATI NG VERSI ON OF 514-0689 PART FOR USB CONNECTORS
514-0706 |'S CLOUD GREY 4/LB3 PLASTIC WPDNl PLATI NG VERSI ON OF 514- 0691 PART FOR M NI DP CONNECTOR
514-0718 |'S CLOUD GREY 4/LB3 PLASTIC W PDNl PLATI NG VERSI ON OF 514- 0694 PART FOR AUDI O CONNECTOR

© |00 |NoO 0w N

Progranmmabl e Parts LOCKED BOOTROM APN 1S 34152488 (QL: ol d info?)
p— B 1 e e 2117, o L 1 w900 JE—— S oL SI GNAL( Hi gh Speed)
34170252 1 SUBASSY, |IC, SMC, K87 u4900 CRI TI CAL SMC: PROG_K87

: 10 S| GNAL( Hi gh Speed)
34170250 1 SUBASSY, IC, SMC, K86 w900 CRITI CAL SMC: PROG_K86
33550610 1 1 C. FLASH, SPI, 32MBI T, 3. 3V, 86M-Z, 8- SCP U6100 CRI TI CAL BOOTROM BLANK 1 1 mND

34170251 1 SUBASSY, |C, BOOT ROM K86/ K87 U6100 CRI TI CAL BOOTROM PROG
33752983 : e — w701 cTIcA VELLSPRI NG BLAK BOTTOM S| GNAL —
34182677 1 1 C, VELLSPRI NG CONTROLLER, K87 us701 CRI TI CAL VEELLSPRI NG PROG

Alternate Parts

PART NUVBER ALTERNATE FOR| BOM OPTI ON REF DES COMVENTS:
PART NUMBER

15250693 15280778 ALL DALE/ VI SHAY, MAGLAYERS AS ALTERNAT|
15250796 15250685 ALL CYNTEC AS ALTERNATE
15750058 157S0055 ALL DELTA AS ALTERNATE
138S0603 13850602 ALL MRATA AS ALTERNATE

SYNC MASTER=K87 M_B SYNC DAT!
12850093 12850218 ALL KENET AS ALTERNATE ————
1sas0a7a | 15250816 PR BOM Conf i gur ati on
15250847 15250586 ALL MAGLAYERS AS ALTERNATE 051_ 8407

Appl e I nc.
104S0018 10450023 ALL DALE/ VI SHAY AS ALTERNATE V o)
8 A. 0.0

35382811 35351832 ALL NEW | MPROVED | NTERSI L PART AS ALTERNATE.
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Revi sion History NOTE: All page nunbers are .csa, not PDF. See page 1 for .csa -> PDF mapping.
10/ 1/2009:1 NI TI AL_ RELEASE 0. 0. 1- 2010-01-19: 2.5.0
- RAGES, SYNC D | 84 csa 37 Per grdar://problem 75543425 K86/ K87: Change L3720 o 18251182
1% S CA x /P\ﬁ KIJLEEEGI f\"égis Changed L3720 to 251182 (I ND, PWR, SHD;'4. 7UH, 20% 0. 91A, 31X31X12MV) for |ower ESR
2010-01-22: 2.6.0
2009-12- 03' Proto O release 1.0.0 csa 4: Per ;{jggr I(/Wlog\ 2?57 7é 85> ngéKB7 Add E3T EEE code for K86 to schematic
2009- 12-04: . - Changed BOMOPTI ONs t o be mutual Iy exclusive (changed "_" to ":"
Ega %51 9 CEY PLaek text Lp hacl pde. PR ?F?F” ption for both K86 and K87 2010-01-28: 2.7.0 ¢ ! (ehanged " ’
d BOM entry under Mdule Parts table to include CULV processor (337S3779) to mininize delta on this page between K86 and K87 per Di ana Resynced with T27 and K6 (no differences)
*** Resynced Audig pages wth the fol lowing changes:
2009- 12 07 1.2 -pg. 62, chan nge, ed R6211 to 22
CO"])DI’!EH( val ue changes per Leo (Inle S %0 -pg. 66, added C6602
R7417 from 5. 3 638K, % (41450298), -pg. 67, no stuffed R6712 and R6713 ,
Cr434 from 0. 12uF e uF 0% (13250102) csa 45: Per <rdar’l/grob\ el 7561001> K87; EMC: Radi ated Eni ssi ons: Fagm Audi 0 enissions fail
I npl ement ed di f ferent Stufip ng T ons Tor 1-phase vs 2-phase: Added 14530, L4S31 [APN 18580137 Lo SIL connector pins
AdGed | M/PG: SPEASE 0. t he f of | ow ng gonponent's csa 97: Per grdar://problenf 7589365> K88/ kBI: Compensation settings change to provide more phase margin, reduce ripple
R7417, C7428, R7409, R7411 06, 414, C7414, C7413 Changed 726 from 22k to 10k (114S03. 5{ and renov
Added BOM table to inseft the follow hg APNs' for | M/P6: 1PHASE: changed 9705 from 8. 2nF to 33nF (13250 31%
gﬁ%g = 3 gng %f)/”a/ %%‘2‘%?8‘2‘ Changed C9706 from 120pF to 220pF (131S2225)
= U b
R7409 = 1,58k 1% (11430236 2010-02-02: 2.8.0 D
R7411 = 255 1% (11450160 Resynced with T27 and K6 (no differences)
Cra06 = 470gF 10% (13254720 *** Resynced Audlo pages with the f Ilow ng changes:
Rr414 = 97. bk % (11450410 -pg. o7, “added BOM o t1 9ns For U8 700" o712, and RE73 to support MAXLES6O and MAX14504
7414 = 1000pF  109% (13250045 csa 97 anged R9710 from 7. 32K 0402 1% t0 7, 68l SAF‘N 112S0304) o support ol d K84 pane
Cr413 = 100p 5% (13151027 . : Added~ OLD_AUDI O_SW TCH BOM OPTI ON to KB6_ COMVONL
Updated tabie to add new val Ues for 1phase (PWMfreq., Max current, Load Iine)
STILL NEED TO UPDATE VALUE OF C7428! %8}8 83 1% 5 %0 N N
Soe sync with T27. Per <rdar//probl enf 7605797> K69/ K86/ K87 sensor |NIC unreliable
2009-12-08: 1.3.0 U5400 changed P om cPRaan To" B8 °459 changed to FF
csa 45 Added SATonSP 2R 1i5'55093) d oM Tted
ol Q an e
PF. 39 131 150025) "ant Fe 2010-02.16: 2.11.0 )
t' 0 0hms nt i1 e get Go-ahead for filter Resync Wih 27 and Ke. G ean up and rerel ease schematic.
2009-12-08: 1.4.0
csa 8: Del et ed net or the followi ng nets: 2010- 02 18: 2.12.0
EBp! N Sidar’ /l7644836> K87 power component updat e
CSA'7 417°changed "to'5, 90K, C7428 changed to 0.47uF, C7434 changed to 0.033uF
CSA 75 R7572 changed to 147K
CSA 70: R7015 changed to 56.2K, C7015 changed to 1000pF C7042 changed to 0.068uF
Per srda://7634730> K86/ K87: add an RC on the LVDS |G B .
5754 Crangea €a’ 2800hm" E5788 6% rpP aiGed —RS126. 1 connection moved to LVDS_I G BKLPWM
csa 34 Del eted neT properties for =PPSV3 S3 WL
csa 74 Qhanged, C7434 from NOSTUEF to [ M/PG: 2 PrASE per Intersil 2010-02-18: 2.16.0
P Yy oo AR S AT Lntersi] Per Srdari/77676934> K36/ K87: Hall eff documentation change  Substitute 607-6831 for doc purposes _—
Changed 07328 from 0i47u|F =>'0 ?é3 (1 3250101) per Intersil J6955 BOMOPTI ON change to OM T. Added BOM table with 607-6831 for J6955
anged conponent col or to
Cosmet1c el eanub Per srdar.//7488543> K86/ K86 Task: Measure cach Pover supply in M8
csa 90 Del led net prcpert\es for —PF'5V S3 CSA 7 For K86 only: C7434 0. added, R7417 changed to 8.25Kohm
csa 98 BEl 51 2a net Bropertiss {or ShRRYs 2 heohkL AR = only: Cl272 = 850uF aaded:
csa 108 Added NET_PHYSI property lc SATA ADD_| DQR FILT_P and _N .
Per srdag://7685202> K86/ K87 schemmtic: change U9700 to 35352965 for Freescale backlight issue
2009-12-09: 1.5.0 9700 changed to APN 35352965
miltipre: = Added parentheses for SYNC DATE property on all pages that_have broken syn
csa 4; Deleted entry in Nodule parts Pal% Yo Rabho 617, R0630, R6633 i fice they were removed when we switched from piezo to dynamic speakers 2010-02-18: 2.17. 0
csa 69: Ganged 5685% Shnbor 't 6 kA7 Pal Fefr 68l Gosenbl y (33080114) Per srdar? //7686179> K86/ K87 schemmtic: Change audio jack part number for new connector cap
2009-12-10: 1.6.0 J6700 changed from APN 514-0718 to 514-0750
csa 69 Added OM T to J6955, BOMtable to stuff K84 Hall effect connector 2010- 02 25 2 18. 0 o
&odapi/]7685811> KBO/KBT schematic: add additional 639 for differentiation between Foxconn and wblex DiMV connectors
2009-12-11: 1.7.0 CSA 4 added to Mbdule Parts, renoved from Alternate table. Added second 639 and EEEE # to BOM tabl e
csa 45: Added PLACEMENT NOTE for passive deenphasis circui .
csa 74! Changed 1PHASE BOM table to correctly call out $4b50080 (0.22uF) instead of 0.022uF 2010-02-25: 2. 19, 0 .
Per “<rdar://7678515> K87: EMC; ESD: System hangs on air/contact discharge to MPM connect or
2009-12-16: 1.8.0 CSA"69: ' 06970, C8971, C6972 of 1000pF (APN 13150222) added
**% Resynced ‘all _synced pages and picked the follovi mR&chan e notes from T27):
csa’ 18: T27: Swapped USB EXrE g S EXT 612340 (pg 18), =i adar;7416825> Ensure USB EXTB is on port ( NVRN- 612340)
155 BaPRC] LSB-RAl A T Hom 631 ohms” -ohns per V13 (pg. 18). <radar: 7459260 > Design Guide vi. %385 daf ¥
cen £58.200 nc‘Tn7  fAdded K CKF'LLB WAI VE properties P! & S s8"T5 88 ervors (pg. 20)." <radar: 7368529> TASK: Wive fal se CheckPlus errors
258" 569337 "°5adan synclng O 9% ber <radar: 7424246 > BOM needs omi t on 3100 and J2000 from T27
T2 B 1 nd APNs_for Foxconn it ot 5% 30D Wl Conasetore (pp. 29, 31). ) :
csa 54: Began sgnclng from 127 &\ 5gdar; 7432091 > BATT LSENSE'f ITter chang to address ioher max sink current on |SL6259 BMON pin (K17 auto-shutdown issue)
0 changed frOm P_402- 0 DZZUF‘ 10% 16V, CERM X5R t o CAP_402 022UF 20% 16V, CERM
$37° adtod CKPLUS_WAI VE properties’ to dismss false errors=(p
T21i Added gain note for US402 and SNC BATT I'SENSE (pg, o4
127t Changed RC bal ance on BATT | SENSE “sane tme consiant (pg. 54)
csa 57: Began,_syncing"fom 127 <radar; 7304029 > T27 schematic bom option for R5714 & R5030 to keep K87 in sync
BOVOPT] LED K6_K69, and to substitute a different part on csa
*** Made the foll gui naechanges Lo fol Low 127 on the follow ng unsy nced pages:
gsa 25t R2575 & R2580 per DG V1.3 (p per <radar: 7459260 > Design Quide vi.3 updates
i EV chan es
csa 9 Added BOM table to substitute in parts lhal have BOMOPTI ON xxx: K6_K69 (to allow sync with T27)
R5714 (114S0125) to table wi'th BOVOPTI ON LED: K86_K87
2009-12-17: 1.9.0
csa 4: Added, BOM table entry for MCPB9-A02 per <radar: 7416858 > Task: Get part numbers for A0 rev.
anged K87 NCP BOM group to cal
csa 34: Changed U3440 from APO02 part to ADO16 34350511% br <radar:7459498> BOM APN updates for FPF1009 and SAK parts
n?ed R3454 to 100k, 1% (114S0411 27 and K69
dated DLY text note for (3440 to maich X
anged R3440 color to_green__del et ed note about needing PY _
csa 72 Changed L7220 from 15250693°to 15250778 per e /' problenf 7347216>_K69 L7260 combo f oot print
Ternates table on csa 4 already hab 15550778 ab alternate to 15250693
2009-12-22: 1.10.0
csa 4: Per <rdar://probl enf 7473229> K86; Mbve to MP83
ded table entry for 3M (337S3876) —
Jhisis for K86 QLY. Adding entry tomnimize delta on csa 4 between K87 and K86
BOVOPTI ON i s " MCP83M'
Per <rdar:// robl enl 7495072> K87: Cal| out LED K86 K87 BOVOPTI ON in the K87_M SC BOM group
K86_K87 B 1 to the K87 M rP
Per 2rdsr: I roblent 1495116> K87: “remove N seri “al't érnafe for (300 537550624)
mov I'e entr at says 37650868 is an alternate for
Per <rdar:// Lent 74 5oz1> K86/ K87 lace "S'"APNs Wi th "T" APKS for gramred SMC and BR
ch ROV P cal I out 341T0251 (SUBASSY, |C, BOOT ROM K86
Created SMG PROG K87 pcl nting to 34170252 (SUBASSY, |G SMC K87
Geated SNC:PROGKB6 pointing to 34170250 (SUBASSY |G SVC, K3e
Changed BOM group to polif to SNCP 7
csa 69: Per Srdar://prof 05\ erri 7494037 7 OM T from J6955 and del ete BOM table
Del et ed for Fal | af fect assenbl
Ghanged text ' to sa }/ HALL EEFECT ASSEMBLY”
Defeted OM T BOMGPTLGN-T1om J695
Addeg text note wi th part nu UBers for components of the assenbly
"Assenbly APN: 33950114
- B 639-0680
- PCBF: 820- 2801
- MO 056- 3515
- Conn APN: 51850788"
csa 74: Qosmetic change: moved R7413, 7406 BOMDETION | abel sg they don't | ook Like wire name
csa 78 Per grdar /7 probl enf 74950005 K87, ‘Add NGSTUFF Lo Rr872 to di sconnect 7876% om AL Svs_PuRaD
Changed BOMOPTION for R7872 from SOPGOCD_I SL (s Ore
2010-01-06: 1.11. _ B
csa 7: Per “s<rdar:// probl eml 7517432> K86/ K87 functional net property needed on signals in schematics
ded the fol Lowi ng functional test points under the J5100 LPG+SPI IN"FUNC_TEST group
LPCPLUS_GPI O
LPC SERTRQ
SME_TMB
2010-01-07: 1.12.
csa 23 127 . .
Per <rdar // DCobl o 18100255 KBS/KB7: update all instances of 37650786 schematic symbol s
355 and ‘2386 w th new schemat|c symbo
e E Feavnc Wt R137 neo [ Change. has: hee here
csa 70: Per grdar://preBlenf 75190285 K36/ K87, Change U7000 7039555085
Chai 000 from 35352392 to 3535292
dated APN text note
2010-01-08: 2.0,0 v
csa 45: Pel <rdar://probl enf 7524364> K86/ KBT; change SATA HDD D2R passive EQ values
Remaved’ UFF from CA585 CA586
Renoved OV T from R4585, R4586
Deleted BoMtable that Stuffsdel the bypass option
Changed R4585, RA586 to 11450065 (27.
Changed C4585, C4586 to 13154713 47pF 5
2010-01-13: 2.1.0
csa 4: Per <rdar://probl enf 7540383> K86: Update CPU_part nunber to 33753792
Changed 1000 CPU: 1. 2GHZ BOVOPTI ON from 33753779 to 33753792 —_—
2010-01-13: 2.2.0 . .
csa 4: Cosnetic: changed text sizes and align
Per grdar://probl enl 75405225 K6/ K87: ¥ Qiuct i on Debu Component
Changed 085-10 to call K87 DEVEL PVT instead of 87 DEVEL ENG
Gnanged K‘877 tlo out KB7_DEBUG PVT instead of KB87_DEBUG ENG
og
VREFMRGN: NO
BVON: PROD
BKLT: PROD
SENS_R: PROD
Uneh diADC. SOPGOOD_| SL, EFI _DEBUG MCPPLL_LDO, EXT1V05, MCP_T_DI ODE_SENSOR, XDP_CON
change
LUS, DEVEL_BOM _SMC_DEBUG YES,
Added LPCPLUS_CON £ K8/ DEVEL ENG Tdoes not chan e BOM for DVT)
Quanged al I' Thistances of K87 DEBUG xoxxx "t o K87 DEBUGH 00
Changed aII i nstances of K87 DEVEL_: to K87_DEVEL:
csa 51: (Per srdar: //pr obl em7540522> K85/ K87: Produc!lon g Component s)
anged J5100 BOVOPTI ON 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
Keeplhg K35 and Ker bgs I dentical for CSA 74, nodifying BOMtable for | WP 1 phase on K87's schematic to reflect changes for K86. A
" al
Rr7417 changed tg K (APN 1145030':;\‘ SYNC NMASTE 87 NM_B SYNC DATE=02/ 26/ 2010
Rrats saaedeto' 8l Rk A6 18K (APN 11450336) T
csa 74, csa 7g: Added I'M/PBI2PHASE BOM option to R7416 for K87's 7K " . .
' Por <rdar: /7542674 > KB6IKBT Text notg change ReVl S| On Hi st or
Cleaned up text notes for lphase, 2phase, and edp #s per radar request. -
2010-01-18: 2.4.0 . 051 8407
csa 4: Pel <rdar://probl ent 75491225 K86/ K87 Switeh to new BOM group structure | I -
Rever t d back to ENG BOM er PROD BOM (i.e. reverted nuch of 2.0 changes p e nc.
Changed  BOM group Struct ur e o et en et o §he’r aoay of $68 BBE"aPt aghaa’t O"FAdS?
Net change was Lo rove LPCPLUS to the 639 (fromthe 085 ® A 0.0
Pe. swdtch”wg frblommEl_;g\Agggél ni 86/ Ks[]oducldllon aghgul d cnéy require changl ng PROJECT_PHASE: DEV t o PRQJECT_PHASE: PROD . .
r <rdar: r obl el > at e NVCP escri ion on csa
anged Geder | pt\on 76 t(L)p"IC, MCP83M AD2, 31&31M\/\ B 1168 NOTI CE OF PROPRI ETARY PROPERTY:
csa 23: Per Srdag://probl enl 7544 520 o k. ' Bix Sehemat e synbol for @355, Q@356
ymcoharted syncing with K& THELNEQRVATLON_OONTAL NED HEREI N LS. THE
SXHCI ng with Ké to pick UE new. S;n‘b I's for Q@355 and Q@356 Rl ETARY PROPERTY_OF Al wVPUT I NC.
csa s per SIS PULENSY 09, BaC LD JETCONSE Ll LS BRAaLe TNLC, ) o ) g THE Pestesan RGeS 0 e e Lol
Ghged RB780SHa785 1 6°11690004 (6: ohm 0403) ' from 32" 6hm | TO MAINTAIN TH S DOCUMENT | N CONFI DENCE 5 OF 109
Il NOT TO REPRODUCE OR COPY I T
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FAN CONNECTORS FUNC_TEST - -
o e Pesv o Functi onal Test Points
P TRUE FAN_RT_PWM "
— TRUE FAN RT_TACH 42
(NEED TO ADD 1 GND TP)
X16 W RELESS CONN FUNC TEST PONER NETS FUNC TEST J5100 LPC+SPI CONN FUNC_TEST
M C FUNC_TEST
~ PP3V3_S3 BT F
[em TRUE 0
o TRUE BI_MC N I = TRUE CONN PCIE_ M NI_D2R P - TRUE PEVCORE S0 _CPUJ o3 = TRUE PP3v42_G3H 7o
TRUE Bl MC P TRUE CONN PCIE M NI D2R N o078 = TRUE PPVCORE _SO_MCP 53 ey TRUE SPI_CLK 2
=— RE 525375 = N PO E M N R2D P TRUE PP1V05_S0 o 62 TRUE SPI_CS0_L a7 72
=>— BI_M C SHI ELD o s = TRUE CONI 03078 > PP1V5 SO
= TRUE CONN_PCLE_MNL_R2D N 0 2075 TRUE VR se27s = TRUE SEl_M SO 1097 72
SPEAKER FUNC_TEST [ TRUE PCIE CLKI0OM M NI _CONN P4 45 = ;gtjg PPV S0 B o TRUE SPI_MOSI 5
ToUE POLE_ CLKIOOM M NI_CONN N . = 7002 TRUE SPI ROM USE_M B 1097 47
= TRUE SPKRAMP_L_N_QUT o e = s PP3V3 W AN =R el TRUE PP5V_S0 72 > TRUE LPCPLUS GPI O 1097
= TRUE SPKRAMP L P QUT 5152 D‘ = TRUE PCl E WAKE L 1o 50 0B TRUE E‘;”i\\géo 86275 TRUE LPC SERI RQ 19 35 a7
[ TRUE gFF”IliEﬁNNE’ l; g QUT 5152 = TRUE CONN USB2 BT P oo TRUE V35 S3 575 . TRUE SMC TMS 35 36 37
= PP3V3 S3 (NEED TO ADD 2 GND TP)
= TRUE o s s TRUE CONN_USB2_BT N [ TRUE 7o
= TRUE SPKRAMP_SUB_N_OUT o e = TRUE AP CLKREO O L o et TRUE PP5V_S3 .
=D TRUE SPRRAVE SUB B OUT 5 5z = TRUE AP_RESET CONN L . TRUE PP3V3_S5 aerts
= (NEED TO ADD 4 GND TP) = TRUE PP3v42 G3H 7
= TRUE PPBUS G3H gl
LVDS FUNC_TEST TRUE PPOV9 ENET . _—
[ TRUE PP3V3 SO _LCD DDC F o D ;&E Eggg g;\lEFRTC .
D“1 8 19 20 23
> TRUE PP3V3 SWLCD PANEL F___; (NeeD 2 TP) | PD_FLEX_CONN FUNC_TEST B TRUE PP3V3 W.AN 72
= TRUE PPVOUT_SO_LCDBKLT 7 46 64 67 (NEED 2 TP) B TRUE PP5V_SW ODD 7 5 a6
= TRUE Il_-\\//gg II g DDC &;(A oo o TRUE PP3V3 S3 7o TRUE EES%%”ESREETSNC e
TRUE DDC 56 TRUE PP18V5_S3 7 a8 = TRUE PP18V5_S3 .
B e Leicaomens e —v— > T — TR
= oE LVDS | G A DATA N<1> e = TRUE Z2 DEBUGS 4 44 oE PF’VQJTSVSVO E?)DBKLT . i
= TRUE LS. cA DA 964 B TRUE 22 NOSI N [ TRUE 7 a5 64 67
s TRUE DS | G TA P<1> BN = TRUE Z5 M SO o = TRUE PP4V5_AUDI O ANALOG 18
B TRUE LVDS |G A DATA N<2> o6 71 = TRUE 75 SCLK N TRUE SMC PM G2 _EN 25 62
= TRUE LVDS | G A DATA P<2> 064 71 B TRUE 22 BOOST EN » 0 TRUE PM SLP S4 L 10 35 36 62
=B TRUE |I__\\//8§ :((5; 2 &E E [';| . = TRUE 72 HOST | NTN - e 0 TRUE PM SLP_S3_L 19 35 62 66
D TRUE N aa o1 75 = TRUE 72 CLKI N o > TRUE PP5V_S3 CAMERA F 7 e
= TRUE = E N3 o o7 = TRUE 72 KEY ACT L 42 0 D TRUE EEODVQDR ,rsi % °
= TRUE CER TN S s o7 = TRUE 72 _RESET 1o as = TRUE PPIVOS L UF ’
D TRUE L RE o 67 = TRUE PSOC_M SO . o TRUE SO_MCP U .
= TRUE ED_RETURN 4 e = TRUE PSCC_MOSI w5 as (e IRUE P S R e
= TRUE LED RETURN 5 o o7 = TRUE PSOC SCLK 1o as
= TRUE LED RETURN 6 o o7 = TRUE SMBUS SMC A S3 SDA .,
= TRUE PPSV_S3 CAMERA F 7 04 = TRUE SMBUS_SMC A S3_SCL i,
= TRUE USB CAMERA CONN P o 75 = TRUE PSCC F CS L o aa
TRUE USB_CAMERA CONN_N o 75 = TRUE PI CKB L 1o aa
(NEED TO ADD 5 GND TP) (RSCRC BP0 2 EENDETR)
SATA ODD CONN  FUNC_TEST
KEYBOARD CONN  FUNC_TEST
PP5V_SW ODD (NEED 4 TP)
[ TRUE 7334
et TRUE SMC_ODD_DETECT - = TRUE PP3VE_S3 7
TRUE SATA ODD D2R C P = TRUE PP3V42_G3H 76 FSB SI GNALS W TH NOTEST
— 33 71 TRUE W5 KBD1 no tEsT=TRIE FSB A L<35. . 3> 10 14 69
= TRUE SATA ODD D2R C N I (= a3 =
— TRUE. SATA ODD R2D P . [ TRUE W5 KBD2 . = no TEsT=TRUE FSB ADS L 10 14 69
— TRUE. SATA ODD R2D N z: 71 0D TRUE W5_KBD3 3 5 no TEsT=TRUE _FSB ADSTB L<1..0> 10 14 69
TRUE WS_KBD4
(NEED TO ADD 4 GAD TP) g TRUE VS KBDS :: [z Mo TesT-TRE _FSB D L<63..0> 10 14 68
— TRUE W5 _KBD6 - = ao TesT-TRie FSB DINV 1<3.. 0> 10 14 69
SATA HDD/ SIL  FUNC_TEST [ IRUE N KRIT - P s resrray FSB DSTE L Ne3., 0> 10 13 00
B (NEED 4 TP) = ;gti ﬁ I;gl:[g *° = no rest=TRie FSB DSTB L P<3..0> 10 14 69
PP5V Hi = a3 = FSB HIT L
o q——T= A tiD D o IRE V& KEOL0 « G = T VT oo
= TRUE SATA HDD R2D N o = TRUE W KBD11 " & s resrrme FSB LOCK L B
:: o SATA HOD D2R C P z: - =B TRUE WS_KBD12 43 ? no test=trie FSB REQ L<4. . 0> 10 14 69
Dl: TRUE SATA_HDD_D2R C N - = TRUE Vv\g KBS “
KBDL4
TRUE SYS LED ANODE R = TRUE “
= B TRUE WS_KBD15_CAP a3
(NEED TO ADD 4 GND TP) E TRUE. WS KBD16 NUM a3
[ TRUE W5 _KBD17 a3
BATT POAER CONN FUNC_TEST = TRUE B KBDLS b
- (NEED 3 TP) = TRUE WS KBD19 43
= TRUE PPVBAT_G3H_CONN o 55 0 TRUE WS KBD20 =
TRUE SMBUS SMC BSA SCL w67 = TRUE WS KBD21 -
= TRUE SMBUS _SMC BSA _SDA 8 74 s TRUE WS KBD22 4 _—
TRUE SYS_DETECT L sa B TRUE W5_KBD23 a3
(NEED TO ADD 3 GND TP) = TRUE WS KBD ONOEF L .
[ TRUE WS LEFT _SHI FT_KBD P
= TRUE WE_LEFT_OPTI ON_KBD i
HALL EFFECT CONNECTOR FUNC TEST D TRUE vE (NEEII()B'?O ADD 1 GND TF)
= TRUE PP3V42_G3H o (NEED 2 TP)
B TRUE SMC LID R o
(NEED TO ADD 3 GND TP)
DC POAER CONN  FUNC_TEST
= TRUE PP18V5 DClI N FUSE (NEED 2 TP) ,,
— TRUE ADAPTER_SENSE
=D (NEED TO ADD 2 GO 1) s SYI\K%I ll\/LAtSTERbK87 M.B SYNC DATE=02/ 26/ 2010
d} Appl e Inc. 5' 8407
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n 1 " n n 1
S0, SOM' RAI LS S3" RAILS G3H' RAI LS
63 57 =PPDDR_S3_REG _ PP1VERIV3S S3 s ss _=PP3V42 G3H REG — PP3V42_G3H ;
= LT RE Y OTRES o = W N_LINE W DTF-0. 6 T
=PPVOORE. RE( — PPV( e LLENE
o SEEVOORE 0GP REG = RO S0 o, T o _=prsy o per . U Ui £
(CPU VCORE PWR) M N_KECK W DTH-0. 3 MM = NAKE. BASE-TRUE VAKE BASE= TRUE
va 25V
VAKE. BASE-TRUE L — =PPLVDDR S3 MEM A 26 L — =PPVIN S5 SMOVREE 6
— =PPVCORE_S0O_CPU. 11 12 — =PPLVDDR S3 MEM B 27 &—— =PP3Vv42 H B: 38
:: 0 vAg — =PPIVSRIV35 S3 MCP MEM 15 — =PP3V42 G3H PWRCTL 62
- p— 4250 VA g — =PP1V5RIV35 SO MCPDDRFET 2 — =PP3V42 G3H CHGR 5 62
s0_=PPCPUVTT_SO_REG — 762 v VS“SOC' 2 =PPVI N _SO_DDRREG LDO s =PP3V42 G3H SMCUSBMUX 2
£ ) — =PP5V SO CPUVITTSO o — =PP3V42 G3H TPAD s
e = 7PP5V S0 _LPCPLUS . PP3V3 S3 FET PP3V3 S3 = =PPavs S5 Sk o e
- o = — =
=PP1V05 SO CPU 101112 13 — * = WAL RE W OTFE0. 5 7 ! | — =PP3V3 S5 LPCPLUS 5
— =PP5V SO FAN RT a2 M N_NECKW DTH-0. 25 mm =
=PP1V05 SO MCP FSB 14 20 23 _PP5V SO CPU | M/P va?«;—;i PP3V3 G RTC 719 20 23
=PP1V05 SO MCP_PE DVDD o2 * VAKE BASEETRUE =PP3V42 G3H RE sa
— =PP3V3 S3 SMBUS SMC A S3 a8 =
=PP1V05 SO MCP_AVDD UE 2 = v s ase — =PP3V42 GBH HALL sa
=PP1V05 SO MCP_SATA DVDD 20 2 = _oewvs SngREFm :E =PP3V42 G3H BMON | SNS P
=PP1V05 SO MCP PLL UE R o1 = eravs s wan .
=PP1V05 SO MCP_MRCLK DLL 15 23 "= prova s3 mp mio -
= 190
=PP1V0O5 SO MCP PLL | FP 17 24 63 _=PP3V3 SO FET —_— 7 62 75
=PP3V3 S3 TPAD
=PP1V05 SO MCP DPO_VDD 172 M NREGCW DTH0, 20MM = u
A —  =PP3V3 S3 SMB a5 ss _=PP18V5 DCI N CONN — PP18V5_G3H
=PP1V05 SW MCP_FSB 20 23 = == W N_LI NE W DTF-0. 6 T
A —  =PP3V3 S3 BT ) M N_NEGK_W DTH=0. 3 MM
NCP @ = —rravs s3 swveus svc vewr - VALTAGE 8. oV
s _=PPMCPCORE SO REG — PPVOORE SO MCP 730 2oges — =PPDCIN S5 _CHGR 55
™M N_LI NE_W DTH=0. 6 MM QDD 33
N-NEGKCW DTH-0. 5
(MCP VCORE AFTER SENSE RES) Varheer osy 02 M SMBUS SMC O_SO 38
MAKE_BASE=TRUE SMBUS SMC B SO 2 ss _=PP5V_S3 REG — PP5V_S3 .
— =PPVCORE _SO_MCP. 20 23 SVBUS NCP O — M N_LI NE_W DTH=0.5_mm 55 _=PPBUS G3H — PPBUS G3H 7 39
= =S oTH
=PPVCORE SO_MCPGEXFET 2 * VoiTAGgy o M NREGW Do, 25" M
— FAN _RT 42 MAKE_BASE=TRUE VOLTAGE=12. 6"
_ VAKE BASEZTRUE
AIUI\JN g 48 52 83 p— =PPSV S3 EXTUSB 34 — =PPVIN SO_MCPCORE so
. — _=PP5V S3 CAMERA =
s8 —— o4 — =PPBUS SO LCDBKLT
LVDDR VRef / VTT (0.75V/0.675V) Rails — > e —— - —=—=eeaLs 50 Lce o
—= = s6
=PP3Vv3 SO0 _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 —= :PP:V\?;O o Y = =PEBY 53 A O 48 50 52 —  -PPBUS S5 CPUREGS I SNS R 0
= = MCP_HVDD 20 2 — =PPSV S3 DEBUG I SNS 16 = _viN S3 DORREG -
), — =PP3V3 SO SMC 36 )\ — =PP5V S3 SYSLED 36 —
— =PPDDRVIT_SO_MEM A 2 — =PP3V3 SO MCPTHVENS a — =PP5V S3 TPAD s
—— =PPDDRVIT SO MEM B 2 =PP3V3 SO CPUTHVENS n =PP5V_S3 ODD a
PP3V3 S0 _DPCONN 66 =PP5V_S3 DEBUG ADC AVDD a6
PPSPD_SO0_NMEM A — =PP5V_S3 DEBUG ADC DVDD
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—_— M N_LI NE_W DTH=0. 3 MM SO MEM B 27 p— =PP5V S3 PSVSOFET 63 mz,&&,a gtg g ™
Vo a0 2 SO_PWRCTL 62 — =PP5V_S3 DDRREG 57 VOLTAGE=12. 6V
VAKE BASE= TRUE = VAKE BASELTRUE
. SO_CPUVTTI SNS i
SO_SMBUS MCP 1 v | =PPVIN SO _CPUVITSO 0
53 _=PP1V5 SO FET — PP1V5_SO Fae— o — =PPVIN S5 CPU | WP 58
= VN LI NE WDTFEL 5 SO_P1V8S0 o =
g S0 P pu w00 . "S5" RAILS
VAKE BASE-TRUE SO_MCPDDRI SNS w0
=PP1V5_ SO0 CPU 11 12
—  =PP1V5 SO MCP PLL VLDO . =
' —Priverivs s amio - =0 _LpCERE LIS E
= =PPRLVoE A 61 _=PPOV9 S5 REG — 7
— =PP3V3RIV5 SO AUDI O a8 -
:E =PP3V3RLV5_SO_MCP_HDA 10 2
105/ 241 WA g__— =PPOVO S5 MCP VDD AUXC 20 2
—  =PPOVO ENET POVOENETFET o
o1 _=PP1V8 SO REG — PP1V8 SO 7
= ™ N_LT NE_W DTFE0. TOMT " "
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VOUTAGEST. 8V
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VO TAGES
NAKE. BASE=TRUE ss _=PP3V3 S5 REG — 76278
— =PP3V3_ENET_PHY - M N-REGKW DTF0. oMM
61__=PP1VO5 SO MCP PLL OR PP1V05 SO NMCP PLL UE . —— =PP3V3 ENET MCP PLL MAC 23
= WN_LI NE W DTFEO. 6 —
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VAKE BASETRUE —ENET1VOS: | NT ROM a
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- 2 PP3V3 ENET PHY VDDREG Mo 20 23
59 M N_RECKW BTHEO, 5 MCPPVRGD 2
1/16W VOLTAGE=3. 3V
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POVOS5E o
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MAKE_BASE=TRUE :E =
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20 _=PP1V05_ SO0 _MCP_PE _DVDDO
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HEATSI NK STANDOFFS 20 POEMN RDCP — PCIE AP R2D C P 1671 UNUSED USB PORTS
= =
70902 Z0901 0 POE MN _RDCN — PCIE AP R2D C N 1671 72 19 _USB EXTD P — TP USB EXID P
STDOFF- 4. 50D, 98H 1. 1- 3. 48- TH STDOFF- 4. 50D, 98H 1. 1- 3. 48-TH = T BT Te— = 15 Uss X N T TR
75307 _CONN POE MNI_D2R P — PCIE AP D2R P 1671 = e T 1o TP_ENET_RESET_L —  ENET_RESET_L w7
1 1 - WAKE_BASe=TR 7210 USB EXIC P =PSB EXIC D - TP_MCP_CLK25M BUFO_R MCP_CLK25M BUFQ R MKE_ BASE-TRE
CONN PCIE M NI_D2R N — PCIE AP D2R N USB EXTC N — TP USB EXIC N e e
wer = e T T vrewrs P — T 1__TP_ENET M ENET_MDC T s
72 18 — VAKE_BASETRUE
— — PCIE_CLKI0OM M NI_P — PCI E_CLK100M AP P, = = TP_ENET_TX_CTRL ENET_TX_CTRL -
= LEFT OF CPU = ABOVE CPU * = = 7218 USB MNL_N — TPUSBMN N (e e T ENET CLK125M TXCLK ENET CLR125M TXCLK  VARE BRSETRE
30 _POE CLKIOOM M NI_N p— PCl E_CLK100M AP_N 16 71 72 18 _USB SDCARD P — TP USB SDCARD P VAKE BASETRUE e ARE BASETTRE |
70904 = [rare=rr T LeB spoARD N = Us SDoARD N TR BT 1o TP _ENET TXD<O..3> ENET_TXD<O. . 3> Sl
Z0903 STDOFF- 4. 50D, 98H. 1. 1- 3. 48- TH 7530 7 _CONN PCIE MNI_R2D P — POE AP R2D P n ° = e VAKE_BASE=TRUE
STDOFF- 4. 50D. 98H- 1. 1- 3. 48-TH : g s e — VARE BASETRE 72 18 _USB WM P — TPUSBWIP - D
1 1 7530 7 _CONN PCE MN_R2D N — PCIE AP R2D N " 2 15 _USB WM N = 15 UsE WIN =
UNUSED GPU LANES e psTRe 7216 _USB IR N — TPUSBIRN il
16 _=PEG D2R N<15: 0> j— NC PEG D2R N<15: 0> 7218 _USB IR P — TP USBIRP VIE BASETRUE
L = BELON CPU - NO_TEST=TRUE MAKE_BASE=TRUE . USB T57 P : TP USB T57 P MAKE_BASE=TRUE
= BELOW MCP =PEG D2R P<15: 0> — NC PEG D2R P<15: 0> 8 = -
EAN STANDOFE * = o TESToTRE A ETE 72 10 _USB T57 N — TPusBTSZ N iy
=PEG R2D C N<15:0> — NC PEG R2D C N<15: 0> =
(]\n T * _— NO_TEST=TRUE MAKE_BASE=TRUE
70905 16 _=PEG R2D C P<15: 0> — NC PEG R2D C P<15: 0>
= Mo TEST-TRE [rare=rr
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11 16 _PEG CLK100M N — TP _PEG CLK100M N e
= [rarT=rr
: =MCP | FPA TXD P<0.. 2> — LVDS |G A DATA P<0..2> ENETLVOS: | NT
= 16 _PEG CLKREQ L = TP _PCIE CLKREQ L Rl nave = e D 4 1RO915
VAKE_BASETRE . =MCP_| FPA TXD N<O.. 2> — LVDS | G A DATA N<O..2> 76471 Q
o = == 0 5% _—
1/16W
M- LF
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[T—=MCcR 1FPB TXC P — NCLVDSIGB OKEP
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C 1 16 _EWPWR EN pu— TP_FW PWR EN e e v D = e D 218w
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UNUSED ETHERNET LANE 1 [R>—DP 1G MO P<0.. 3> — DP EXT M. P<0..3> oD o 7 1. 47K o 10
16 _ENET CLKREQ L — TP_ENET_CLKREQ L 1 E piem po..3> MIKE_BASE-TRUE o Y- 2%
- MAKE_BASE=TRUE I M- LF 2 CERM
913 71 16 _POLE CLKIOOM ENET P TP_POIE_CLK100M ENET P a 02, o —
3P2R2P7 71 16 _POLE CLKIOOM ENET N TP PO E alkioom EneT ny  MEPEETRE 17 DB LG MO N<O.. 3> — DP EXT M. N<O..3> oo o6 7
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71
7116 _POE ENET RRDC P p— TP_POIE ENET R2D C P \IKE BASETRE 17Ery—DP 1G AX CHO P DP |G AUX CH P Va:n LR =
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7116 _POE ENET RED C N TP POE ENET RZD C N gy DR 1G AUX G N DP |G AUX CH N & s 7
= [rare=rr [rarT=rr
- v DB LG M1 P<0..3> TP DP |G M.1P<0. . 3> .
EM | O MEDI UM POGO PI NS (870-1794 ) aolOQOZ(O v DB LG M1 N<O. . 3> TP DP I G MLINKO. . 3> VRKE_BASE TR CPU FSB FREQUENCY STRAPS
oM T oM T 16 [T)-ENET_ENERGY pET 1 ’\/\/\/2 =PP3V3 ENET FET [T 5 61 62 63 1@y 1G AUX CHL P TP DP | G AUX CHIP VAKE BASETTRUE
ZS0900 ZS0901 ZS0902 VARE_BASETRE 69 10 [TE)—CRUBSEL<0:2> —  -McP BSEL<0: 2> oo
2. 0Dl A- MED- EM - MLB- K84 2. 0Dl A- MED- EM - MLB- K84 2. 0Dl A- MED- EM - MLB- K84 18w D TEDP-LS A CHIN WAKE BASESTRE —
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1 1 1 D> NAKE_BASETRE
osCBry—DP_AUX CH C P DP_EXT AUX CH C P B o 7 BSEL<2. . 0> FSB Mz
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R * 000 206
[rarT=rr
- - — 001 133
619 (1o
100 333
oM T oM T oM T T 940 110 400)
100K 111 (R
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SM SM SM SM 116w L
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1 1 ( : ) 1 (: ) 1 402 35 _SMC_SYS KBDLED — TP SMC SYS KBDLED
= [rare=rr
e Beeee N CHARGER S| GNAL
EM TALL POGO PI NS (870-1698 ) e prseTe 55 [TR)-=CHER ACK —  s\c BC AOK O 35 %0 0
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. - - - - - EY EY
s 1 (:) 1 (:)
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ZSOglz 250913 Zs0914 2. 0Dl A TAL%SSSlaB MO7- VD8 2. 0Dl A TAL%SSI\?]-?/LB MO7- VD8
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ACA3 |TEST6 rsvD14|_AL5 NC CPU RS! 5 1K o a1 ESB_DSTB L_P<1> DSTBPL* DSTBP3* FSB_DSTB_L_P<3> 7 14 60
CPU JTAG SuppOorgiogo 2%;5}4’ o 17y FSB_DINV_ L<1>  R43 doiwir Diwa L BC37 FSB DINV_L<3> oy uie
o 13 10 _XDP_TMB AR e 22 CPU_GTLREF AM3 |GrLrer covee|_AE43 CPU_COVP<0>
R CPU TEST1 ,, M sC coves| _AD44 CPU COMP<1>
RI091 it R1006 CPU_TEST2,, covee| AE1__CPU_COVP<2>
o9 13 10 _XDP_TDI LRAN 2, 0K coves|_AF2 _CPU_COMP<3>
18w R1092 i,énlﬁ,\é\/ CPU_TEST4 ,,
Ve LF a3 L4062 NO_STUFF DPRSTP* |, G7 CPU DPRSTP_L Yano RO R1023* R1021*
o0 13 10 _XDP_TDO LAANAR Cl014: ppsLp[sB8 CPU DPSLP L 1560 54.9 9
PLACEMENT_NOTE=Pl ace R1092 near | TP connector (if present) 1%/ NO STUFF 0. 1}%.,5,__ pPwer [, C41 FSB DPWR L 1460 %/Flé(zv %/Flé(zv
VELLF R1010 8% 2 69 BSEL <0> BSELO PWRGOOD! P 1314 69 202, 202,
0 402 609 CPU BSEL<1> BSEL1 SLP* ESB _CPUSLP L 14 69
NO STUFF‘ NO STUFE 69 9 @M%ELZ PS'*D%@SE 1R1022 1R1020
R1011! R1012 AR 27.4 27. 4
XDP TCK 15 1K PLACEMENT_NOTE=PI ace C1014 within 12. 7nm of CPU. 16w HisW
o0 13 10 }E'\ég {(,é‘jlﬂg PLACEMENT_NOTE=P| ace R1005 within 12.7nm of CPU. L4162 , 402
R1094 202, 402 PLACEMENT_NOTE=P| ace R1006 wi thin 12. 7nm of CPU.
649

69 13 10

XDP_TRST_L LAAN2

PLACEMENT_NOTE (al |

4 resistors):

Place within 12. 7mm of CPU

SYNL IVASIER=Koos VLB

SYNL DAIE=1Z2/ Us/ Z0U

TTILE

CcPU F

d} Appl e I nc.
®

"UA 0.0
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8 7 6 5 4 3 2 1

—PPVCOR =PP1V05_S0_CPU
12 0 ZPPVCORE S0_CRU =20 w0002 13 v ( AJ3 B42 U1 0 AP34 E21 T LAE17
_ Y8 (8'6 AGR H42 Wd AMB4 E23 %" AE19
[(CPU" CORE PONERA B30 u1dda K20 AE37 R13 AKE UlBGA 023 F42 BGA AV36 E25 UlBGAO 0 ARL7
e\ 1000 s e UEOOO e sl D [ Pe| g3 |fa e | S | aed
H32 %T AD28 24 5 ﬁg AL37 0B AB10 AHB [T AL3 F44 LL — AVB3 N25 L AN1O
G33 U OO AD30 tpo L V20 C33 LL AD14 AE6 n . AVB a2 0. AVBS 121 n . AL17
F32 BGA AB28 f2 . Y29 B32 L — ACI1 AF8 8 AUB K42 < 8 AV34 123 8 AL1O
N33 (3 * 8) AB30 k24 120 H36 0. ACI3 AP6 Z BD4 AU3S 125 Z AW 7
VB2 LS Y28 Eou 28 vi6 F36 < 8 AB12 AP8 > . BC3 T42 E ! BD36 J21 > AW 9
133 oS Y30 E22 o s &5 AB14 ANB o BB2 P42 < o BB36 323 ko AUL7
K32 . AK26 24 o 18 F34 > AALL AMB ZOo BA3 AD42 LIJO BC33 125 ZO AULO D
133 AH26 oo Zo Tio E33 Ko AA13 AY6 LW oo Gl AB42 a o BA33 W1 L co BC17
VB3 28 AF26 oa Woo =T E35 E o Y14 AV o 2 El Y42 2 31 W23 D.; BC19
V32 <, AK28 s 0 Ela D32 o AK1O AUT AW AK42 9 W5 BA17
U33 o AK30 k22 2 B18 K36 o > AF10 AV6 o BA1 AHA2 S 27 w21 o BA1O
T32 pda) A28 Ko o o N35 AK12 A9 — A39 AF42 &1 23 — ci5
R33 o AH30 V22 o £o2 135 o AK14 AT6 |uss 241 AP42 o E31 ws ' i1
P32 AF28 a4 . X2 J35 A AJ11 ATS N A31 AMA2 @7 R21 N H10
AD32 2 AF30 122 N ADLE V85 ' AJ13 BD6 . A27 AY42 o @9 R23 . G5
AC33 ) AP26 s . Abie V36 N AH14 BCY — A29 AVA2 E27 ROS — E15
AB32 o vee |_AVR6 E22 - r T P36 o AGL1 BB6 . A21 AT42 ! E29 AC21 , MLO
AA33 , AP28 24 . 4 w35 AGL3 BA9 8 A23 AVA4 8 N31 ACO3 8 NI
Y32 N AP30 8 R35 . AF12 = A25 AY44 131 ACOS 115
AK32 AMRS in Foa AB36 8 AF14 B4 AL7 BB42 J31 AA21 J15
AJ33 - AVBO AC35 AE11 ) A19 BA43 27 AAD3 M2 —
AHB2 \ AY26 A T AA35 AE13 E3 ALS 39 N29 AA25 T10
AG33 8 AV26 L22 s AK36 AP10 D2 ALl H38 L27 AJ21 W5
AF32 AT26 AE36 ARLL N3 A9 @7 129 AJ23 uis
AE33 AY28 A2 AE20 AJ35 ARL3 L3 . A5 E39 ! J27 AI25 . RL5
AR33 AY30 k24 . ALLG AGRS ’ AP12 13 A7 N3O 129 AG21 T12
AP32 AV28 A2 1 vec ve-AHLE AE35 ANLL V& MBS VA1 AG23 ADLO
AN33 AV30 =T AELS AP36_| vooP voce_ANI3 U3 = 139 w7 AG25 Y10
AMB2 AT28 AE22 ACL8 AN3S AL1l R3 139 W29 AE21 ACIS
AL33 . AT30 el are AL35 AL13 AC3 V29 w31 AE23 AALS
AY32 BD26 ci3 AULL AA3 U39 R31 AE25 AD12
AV32 BB26 2,'35‘21 ﬁﬁig B14 AUL3 T38 w27 AR21 Y12
AU33 | VC BD28 oy AMLE B12 N7 = R39 w29 AR23 AHL0
AT32 (CPU | O POAER 1. D5SA AN AMLG H12 NO AD38 R27 AR25 AJ15 C
AT34 N37 =PP1V05_S0_CPU ; 1o 1: 2 1 Arez AT Hi4 L7 AC39 R29 ANDL AGLS
BD32 L37 GL1 L9 AA39 | \sq AC31 AN23 | Vss vss_AE15
BB32 K38 av22 2¥§8 Gl13 W Y38 AA3] ANDS AHI2
B26 137 e ared E12 Ve AJ39 ACT AL21 AMLO
B30 V87 ar2z VI F14 U7 AH38 AC20 AL23 ARLS
B28 V38 £124 VTS E11 T AGRO AAD7 AL2S ANLS
o6 w37 b2z VT E13 RY AE39 AADQ A1 ALLS
F26 veer [ R37 Dla R9 AR37 AI31 A3 AML2
D26 P38 8822 ﬁﬁg DI2 ACT AR39 AGR1 AR5 AT10
28 AC37 Bad 218 K10 ACO AN3O AE31 A21 A5
H30 AB38 pog T NI1 AAT AMBS AJ27 AL23 AULS
E28 AA37 75 =3 NI3 AAQ AL39 AJ29 AR5 AY12
F30 AK38 M4 AJ7 AVB7 AG27 BC21 A1 -
D30 AJ37 ;38 Sgig 111 AJQ AVBO AG2O B3 A3
D28 AGR7 113 AGT AU37 AE27 BC25 AVI2
M26 AF38 %g E’E}ﬁ K12 AGO AURO AE29 BA21 AT12
K26 e s ouy Ki4 AE7 AT38 AR31 BA23 BC15
MBS gy PV | NTERNAL 2 PQYER L 3Ace=1. 5 oy, tig NP 311 AEQ BD38 AR27 BA25 BA15
MBO veea(| D4 | =T AN1A J13 AR7 BD40 AR29 Cc19 BC11
K28 18 avla V10 AR9 BCA1 AN31 ci7
K30 BDB  CPUVIDO>  grmy e =8 £Le P10 ANT BA30 AL31 Gl7 BB12
V26 BC7 __CPUVIDI> o sew oo B4 W1 ANO B36 AN27 Glo BA11
T26 BBI10 CPUVID<Z>  yom woes W3 AL7 D36 AN2O E17 BA13
T i I Tvr—— ZPEVOORE S0 CPU 1 1 Via yeR Tt e v T
V30 BBA _ CPUVIDSE>  ymd e Uil A13 MB4 AVB1 N1O @ B
T28 AY4 __CPU VI D<6> o UL3 K34 AUBL 117 E6
T30 & 11R010100 Ti4 T36 ANR7 119 E9
& o 01 a o e 2 :
AD26 vsssensg _BC13 2402 P34 AU29 W7 MB
AB26 Py vdosensE - AD36 BC31 W9 K6
Y26 Y36 BA31 UL? K8
CPU_VCCSENSE N o o s o0 AD34 BC27 u19 Us
- _ - AB34 BC29 RL7 V6
1R1101 | LAYQUT NOTE: | Y34 BA27 R1O va
- — }090 | PLACE R1100 AND R1101 AK34 BA29 AC17 T6
| LAYQUT NOTE: | 116w L \_N IHI_N_l_I l\_lCli q:_CP_U _W_ STUB AH36 25 AC19 T8
CPU_VCCSENSE_P/ CPU_VCCSENSE_N SE MooLF AH34 23 AA17 P6
Z0O=27.4 OHM DI FFERENTI AL TRACEl ROUTI AE34 1 AA19 P8
““““““““ AR35 @1 AJ17 AD6
= AMB6 @3 AJ19 ADB
“Lava e T T T T : & Acto s
: = AGI19 AB8
! PROVI DE A TEST PO NT (W TH NO STUB) +
| TO CONNECT A DI FFERENTI AL PROBE 1
| BETWEEN VCCSENSE AND VSSSENS$E = _
Lo ________ 3
I%% STERERET VB SYNC DATE=0Zr2er2ord A
d} Appl e I nc. 5' 8407
S A. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
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| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 11 OF 109
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7

6

11 s =PPVCORE SO CPU

CPU VCore HF and Bul k Decoupli ng

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

PLACEMENT_NOTE ( C1200- C1209) :

11 8 =PP1V5 SO _CPU

Pl ace inside socket cavity on secondary side.
CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI TI CAL CRI Tl CAL
+ C1200 1 C1201 + C1202 + C1203 + C1204
—— 22UF —— 22UF —— 22UF —— 22UF 22UF
205 — %% — 0% —— %0% —— 0%
Tszv % % % %
2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R
805 805
CRI Tl CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL
+ C1205 + C1206 + C1207 + C1208 + C1209
—— 22UF —— 22UF —— 22UF —— 22UF 22UF
S0% p— — 0% pu— p—
S aR S aR S aR S R S R
iR X5R i xR it X5R i xR i xR
805
Pl ace inside socket cavity on secondary side. =
CRI TI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI TI CAL CRI Tl CAL CRI Tl CAL
1c1210 lci211 lc1212 1c1213 l1c1214 lci215 l1c1216 lc1217 lci218 lci219 1c1220
—— 4. 7TUF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. TUF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. TUF 4. 7TUF
T 20% T 20% T 20% — 20% -1 20% ED% — ED% ‘%D% 33% — EU% 33%
2 a1 2 Ser1 2 ra 2 %R 2 ra 2 Sdr 2 Wra 2 ra 2 %R 2 s 2 Sera
402 402 402 402 40: 402 402 402 402 402
Pl ace inside socket cavity on secondary side.
18;_2“2(;1 CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI Tl CAL
TS 1c1222 1c1223 1c1224 1c1225 lc1226 1c1227 lci228 l1c1229 1c1230 1c1231
20% —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7TUF —— 4. 7UF —— 4. 7UF —— 4. 7TUF —— 4. 7UF —— 4. 7TUF 4. TUF
2 Sera BEEA BEEA W NEES T W T W W BEEA BNEES 5 av"
402 2 X5R- 1 2 X5R- 1 2 X5R- 1 2 X5R- 1 2 X5R- 1 2 X5R- 1 2 X5R- 1 2 X5R- 1 2 X5R- 1 2 X5R- 1
,7 b P 05 P P P P P o5 P
Pl ace inside socket cavity on secondary side.
’ Tl
CRI TI CAL CRI Tl CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI TI CAL CRI Tl CAL CFélZiAZL
1c1232 1c1233 1c1234 1c1235 1c1236 1c1237 1c1238 1c1239 1c1240 l1c1241 I
4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 20%
20% -1 20% -1 20% 20% -1 20% 20% - 33% -T— 33% -1 33% — 33% 2 ;VR N
2 o1 2 Ser1 2 Ser1 2 Ser1 2 Ser1 Sor 1 2 Ser 2 Ser 2 Ser 2 %k P
P P b3 05 o5 05 05 05 o5
Pl ace inside socket cavity on secondary side.
CRI TI CAL CRI Tl CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI TI CAL CRI Tl CAL
1c1243 lci1244 1c1245 1ci1246 11247 lci248 11249 lc1250 lc1251 1c1252 1c1253
—— 4. 7TUF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7TUF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7TUF 4. TUF
T 200 = %o — %o — 20% == 2w = 2o = 2o = 2 20k =z 20
2 a1 2 Sur1 2 a1 2 SR 2 SR 2 SR 2 SR 2 SR 2 SR 2 SR 2 SR
402 402 402 402 402 402 402 402 402 402
Pl ace inside socket cavity on secondary side.
CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL
1c1254 1c1255 1c1256 1c1257 1c1258 1c1259 1c1260 lci261 1c1262 1c1263 1c1264
—— 4. 7TUF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. TUF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. TUF 4. 7UF
T 20% T 20% T 20% T 20% -T— 33% -T 33% - 33% 33% -T 33% -1 33% 33%
2 Ser1 2 Ser 2 Ser 2 Ser1 2 Ser1 2 %k 2 Ser 2 Ser1 2 Ser1 2 %k 2 Ser1
402 402 402 402 402 402 402 402 402 402 402

PLACEMENT_NOTE ( C1240- C1243) :

|:do70  ass @z

== 33QUF- 0. 0045EHVEIGLF- 0. 0045EHVEIOL- 0. 00450HM
Z%EE» D2- SM TZ\ £ D2- sM -;%%E» D2- SM
—L

VCCA (CPU Avdd) DECOUPLI NG

1x 10uF, 1x 0. O01luF

13 11 10 8 =PP1VO5 SO _CPU

BYPASS=U1000. B26: : 4MV

C1280 * 1 C1281

10uF 0. 01UF
20% 109%
6.3V , , 16V
R CERM
603 402

VCCP (CPU 1/ 0O DECOUPLI NG

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

D c1291 1C1292 |+ Cc1293 1C1294 | C1295 Jicmge

+
—— 330U 0. 1UF —— 0.1UF ——0.1UF —— 0. 1UF —— 0. 1UF 0. 1UF
20% 20% —— 20% — 20% —— 20% —— 20% —— 20%
2 3%, 1oV 1oV iov iov 1oV 1oV
TANT 2 CERm 2 CERm 2 CeERm 2 CERVM 2 CeERm 2 CERm
CASE. Bo- b 402 402 402 402 402

AlE=12/ UY/ ZUU

SYNU IVASTER=RKcs VLB SYNC
cp Decoup

I N

d} Appl e I nc.
®

051- 8407
A. 0.0
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69 14 10 (TR

1211108

s =PP3V3_S0_XDP

M ni - XDP Connect or

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

MCP89- SPECI FI C PI NOUT

=PP1V05_S0_CPU

XDP XDP_CON
ng,41%1 C\!]?l TI CAL
ELY DF40C- 60DS- 0. 4V
A gvz F- ST- S\ HF
1 00 2
o 10LB XDP_BPM L<5> QBSEN_AQ =100 o= OBSEN_ 0 JTAG MCP_TDO am e
o 1By XDP_BPM L<4> COBSEN_A1 S i 0o g - CBSEN C1 JTAG MCP_TRST L oD
o 10 XDP_BPM L<3> COBSDATA_AQ G 88 10 e COBSDATA_ D TP_XDP_OBSDATA_CO
6 10 XDP_BPM L<2> COBSDATA_A1 - 11 12 am COBSDATA_C1 TP_XDP_OBSDATA C1
mmg — - 8 g " !
o 10 T XDP_BPM L<1> CBSDATA_A2 - 1595 0126 g CBSDATA_C2 TP_XDP_OBSDATA C2
60 10 XDP_BPM L<0> CBSDATA_AC - 17 18 COBSDATA_C3. TP_XDP_OBSDATA C3
™ = 19 82 20 -
TP_XDP_OBSEN_BO COBSEN_EQ 21 5 o} 22 CBSEN D0 JTAG MCP_TDI oo
TP_XDP_OBSEN_B1 COBSEN_E1 23 5 o4 CBSEN D1 JTAG MCP_TMS o
25 26
TP_XDP_OBSDATA_BO e | | ge 270 ol 28 o cesoaTa o TP_XDP_OBSDATA_DO
TP_XDP_OBSDATA_B1 CBSDATA_B1 - 29 5 0130 o CBSDATA_D1 TP_XDP_OBSDATA_D1
31 32 N
XDP TP_XDP_OBSDATA B2 CBSDATA_E2 - 33 88 34 g COBSDATA_ D2 TP_XDP_OBSDATA D2
R1399 TP_XDP_OBSDATA B3 CBSDATA_E: 135 0138 o= COBSDATA DG, TP_XDP_OBSDATA D3
K 37 00 38
CPU PWRGD 1 W\/Z XDP_PWRGD PVRGDY HOOKO - 39 00 40 - L TP K/ HOOKA ESB CLK | TP_P Van B XDP
Sl/é: XDP_0BS20 HOOK1 21 0o 42 - L TPQI K#/ HOOKS FSB CLK I TP_N ) 14 o0
Mjb 4 VCC_OBS_AB 43 5 o044 VCC_0BS_CD Rll3KO3
1 D PM _LATRI GGER L HOOK. - 45 5§ o468 - RESET#/ HOOK6 se XDP_CPURST_L 1 2 FSB RST_L 10 14 69
1 ¢om} JTAG MCP_TCK HOOK - 47 5 o-48 - DBR#/ HOOK. XDP_DBRESET L oo w0 2 5%,y PLACE_NEAR=UL000.G5:5 MM
49 5 o130 NOTE: XDP_DBRESET_L nust be pul l ed-up to 3.3V. Mjb%l\év
72 38 19¢HD) SMBUS_MCP_0_DATA SDA 10 0122 o 0 XDP_TDO am o s
7 % 1@y SVBUS MCP 0_CLK sa - 00l 1RSI XDP_TRST_L o o
Tkl vNC>£—o o386 ; ol XDP_TDI oo 0 6
XDP_TCK TaKo - 57 58 o VG XDP_TMS
o0 10 T} o= 0 O - oD ©
59 5 o 80 XDP_PRESENT#
XDP XDP
C13001: 1C1301
0. 1%%2—— :g ggi/{;lup
402 T 402

51880774

Direction of XDP nodul e

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

SYNC MASTER=K87 M.B SYNC

DATE=12/ 09/ 200

TTTLE

eXt ended Debug Port (M ni XDP)

d} Appl e I nc.
®
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oM T
U1400
MCP89M AO1
FBGA
(1 COF 11)
69 10 7, FSB_DSTB_L_P<0> K34 | cpy_psTBRO* CPU Do |NB8 ESB D L<0> e
o010 gy OB DSTB L _N<O> o g  K35]cpy pSTBNO* CPU_D1* [N36 FSB D L<1> T
69 10 7, ESB_DI NV_L<0> 137 cpy_DBI 0* cPU_Do+ [JP36 ESB D L<2> e
69 10 7, ESB TB_L_P<1> T31 | cpu DSTBPL* CPU_D3* 4136 ESB D L<3> 10 6o
6 10 7 FSB_DSTB L_N<1> T30 cpU DSTENL* CPUDIT NG gy FSB D L<4> aeyiwe
6 107 FSB DI NV_L<1> P28 cpy DBl 1* CPU_D5* ;zj ESE g I|:<6> 10 60
O = @=p———— g & CPU_D6* <6> 710 69
69 10 7, FSB_DSTB_L_P<2> K33 | cpy DSTBP2* cPU D7+ |P38 FSB D L<7> o
69 10 7, FSB DSTB L_N<2> K32 cpy_psTBN2* CPU_DB* |36 FSB D L<8> i ::
w0y FOB DINV L<2> g g  NS4crPy pBi2 cPU_Do* L34 ESB D L<9> T
6 107 FSB_DSTB_L_P<3> ©36 | cpU DSTBP3* CPU_D10* (5K37 FSB D L<10> 10 60
05107 FSB DSTB L N<3> D86 opU DSTENG* CPU_D11+ |36 FSB D L<11> o e
o0 10 7y -SB_DI NV_L<3> o=t A35 ] cpy_DBI 3* CPU_D12* [ K38 FSB D L<12> 7 10 e
- CPU_D13* SN87 FSB_D L<13> 7 10 e
69 10 7 FSB_A_L<3> 38 | cpy A3+ CPU_D14* (SH37 FSB_D _L<14> 10 s
o 10 7 FSB A L<4> T P CPUDIS* 38 g FSB D L<I5> i
o0 10 1ggyESB A L<b6> —t W5 cpy A5* CPU_D16* [SN\28 FSB_D L<16> 7 10 e
69 10 7, FSB A L<6> 1347 cpu A6+ CPU_D17* 530 FSB_D L<17> 106
69 10 7 FSB_A L<7> V87 | cpy A7+ CPU_D18* 5N29 FSB_D L<18> 710 60
69 10 7 FSB_A L<8> V88| cpy As* CPU_D19* [xP34 FSB_D L<19> 7 10 o
69 10 7. FSB_A L<9> T37 cpu Ao+ CPU_D20* [5T29 FSB_D_L<20> 7 10 68
6107 FSB_A L<10> Y387 cpu AL0* CPU_D21* (4132 FSB D L<21> 710 68
60 10 7 FSB A L<11> V85 cpu A11* CPU_Dp2* [3U82 FSB D L<22> . -
60 10 7 FSB_A L<12> Y36 | cpu_A12* CPU_D23* [5T33 FSB D L<23> 7 10 e
6 107 FSB_A L<13> W3 cpy A13* CPU_D24* [5P8L FSB_D_L<24> 7 10 e
69 10 7 FSB_A_L<14> V84| cpy AL4* CPU_D25* [5P30 FSB_D L<25> 106
69 10 7 FSB_A L<15> Y37 cpu_A15* CPU_D26* ;N30 FSB_D L<26> 106
6 10 7, FSB_A L<16> Y35 | cpu A6+ CPU_ D27+ [5P33 FSB_D L<27> 10 6
60 10 7 FSB A L<17> AF38 | cpu AL7* cPU_D28* (N81 FSB D L<28> 7 10 e
6 107 FSB_A L<18> AB35 | cpu A18* CPU_Dpo* |5T28 FSB D L<29> 10 60
69 10 7 FSB_A L<19> Y34 | opy A10* CPU_D30* [5P35 FSB_D_L<30> 7106
60 10 7 FSB_A L<20> AE38 | cpy_A20* CPU_D31* [[P29 FSB D L<31> 7 10 e
60 10 7, FSB_A L<21> AC36 7 cpy_A21* cPy_D32* (83 FSB_D L<32> 710 60
6 107 FSB_A L<22> AF367 cpy A22* CPU_D33* 334 FSB_D L<33> 10 60
o 10 7 FSB A L<23> AC38| opU A3+ CPU D34 N30 gy FSB D L<34> e w0
6 10 7 FSB A L<24> AB36 | cpu A24* CPy_Da5* (8L FSB_D L<35> 7 10 60
69 10 7 ESB_A_L<25> AB38 | cpy A25* CPU_D36* [5-33 FSB_D_L<36> 10 s
69 10 7. FSB_A L<26> AB37 | cpy A26* o CPU_D37* (P82 FSB_D _L<37> 10 s
o0 10 1ggyESB A L<27> o—t AC34 | cpy p27+ 7)) cPU_Dag* (HN82 FSB_D L< 7 10 e
69 10 7 FSB_A L<28> AE36 | cpy A28* o CPU_D39* [\N33 FSB_D_L<39> 10 s
69 10 7. FSB_A _L<29> AF37 | cpu A20* CPU_D40* [5H85 FSB_D_L<40> 10 s
60 10 7 FSB_A_L<30> AC37 ] cpu A30* CPU_D41* (K81 FSB D L<41> 7 10 e
60 10 7 FSB_A L<31> AC35 | cpy_A31* CPU_Da2* B84 FSB D L<42> 7 10 e
60 10 7 FSB_A L<32> AE37 | cpy A2+ CPU_D43* (K30 FSB D L<43> 10 60
69 10 7, FSB_A L<33> AE35 | cpy A33* CPU_Da4* 3132 FSB_D_L<44> 710 60
69 10 7, FSB_A_L<34> AE33 ] cpU_A34* CPUDIS SBS  gegy FSB D L<45> gy7i06
69 10 7 FSB_A L<35> AE34 | cpy A5+ CPU_D46* 22 ESB D L<:117> 7 10 e
O @=p——— = CPU_DAT* <47> 710 60
6 10 7. FSB_ADSTB_L<0> WB6 4 CPU_ADSTBO* cPu_pas+ NG37 FSB D L<48> 7 10 69
69 10 7. ESB 1B L<1> AB34 1 cPU_ADSTBL* CPU_D49* (D37 FSB_D L<49> 7 10 60
CPU_D50* [5138 FSB D _L<50> 10 6o
69 10 7, FSB_REQ L<0> W36 cpy REQD* CPU D51+ 38 FSB D L<51> i
69 10 7, FSB_REQ L<1> T36 cPU_REQL* CPU D52+ |RG37 FSB D L<52> Tee
69 10 7, FSB_REQ L<2> w7 ] cpy_REQR* CPU D53+ [LG36 FSB D L<53> o
6 107 FSB_REQ L<3> T38| cpy_REGR* CPU_Ds4* B35 FSB D L<54> T
@00 FSB REQ L<4> T35 oPU_REQU* cPU_ a5 35 FSB D L<55> e
ESB L AE31 CPU_D56* [B36 FSB D L<56> 10 6o
69 10 7 CPU_ADS* CcPU_D57* [E36 FSB_D_L<57> 7 10 6
6 10 FSB BNR L AE32 ] cpU_BNR* cPU_Ds8* |35 FSE D L<58> e
- ESE SEEY |_L s held CPU_D59* (5734 FSB D L<59> 7 10 00
69 10 CPU_DBSY* CPU_D60* [E38 ESB D L< 7 10 6
2 20 14 5 _=PP1V0O5_S0_MCP_FSB o 10 Egg HDRDI TYLL iii CPU_DRDY* cPU_Ds1* [JD38 FSE D L<61> e
e - CPU_HI T* CPU_D62* [E34 FSB D L<62> 10 6o
oo 38 T L - 2B cPuH T U6 N7 g FSB D L<63> <= ..
R141Q* 'R1415 . FSB_TRDY L s plypeiel
54.9 62 o0 0B - CPU_TRDY* CPU_BPRI * [5Y31 FSB BPRI _L 06
sl e U DEFER B0 o FSB DEFER L e
i i » @m_CPU_PECI_MCP . 00 | oo pe -
2 2 69 36 10 Pl L U28 | opy_PROCHOT*
o0 36 10 ry—PM THRMIRI P_L bl V83| cPU THERMIR! P* BOLK oUT_cPUNLAFS2 g FSB CLK CPU Ny 1060
o 10 ry—CPU_FERR L - AB32 oPU FERR: BCLK_OUT_CPU_P|_AF33 ESB K p o
=NMCP. e 3 BCLK_OUT_I TP_N__AF35 B K P_N 13 60
(OD— gggt:iz - ii CPU_BSEL2 BOLK_OUT_| TP_P| AF34 > FSBOKITPP e
. B> _=MCP_BSEL<0> R 7 Py BoLK oUT e NLAF28 o 0 FSB CLK MCP N
- W BCLK_OUT_NB_p| AF29 e FSB_CLK_MCP P
L
e 10 ESB RS L<0> AB29 | cPU_RS0* Loop-back clock for delay matching.
R1430* 1R1435 69 10 FSB RS L<1> AC337 cpy_RS1* BOLK_I N_P|_AFBO -
49_19 4‘% 9 o 10 @m—FSB_RS_L<2> . AC317] cpy RS2+ BOLK_I N_N_AF31 -
WS S der
abk,| o402 CPU AZONT B0 ML o =PP1V05_SO_MCP_FSB 1 10 10 2
o MCP_BCLK VM._COVP_ VDD AHS7 |k vM._COMP_VDD UGN 2;22 gg : a\l"l\'lELL e 1%22%':':
s MCP_BCLK VM._COVP_GND AH38 UM COMP CPU_I NI T* 10 69
BALKVM._CaP_G\D PU_I NTRVEL CPU_INTR v 150
« MCP_CPU COMP_VCC A6 | cpy_covp_vee CPU_NM [ AC30 CPU_NM 10 60 i
s MCP_CPU_COVP_GND AHB5 | cpU CcOVP GND CPU_SM * (A28 - CPU SM _L oo w0 w0 2402
— - CPU | Y32 - CPU PWRGD 0 15 6 SYNC NVASTER=K87 M.B SYNC DATE=02/26/ 2010
R1431'| |'R14 CPU_RESET* [/AE28 FSB_CPURST_L 1o 12 00 oD al==
49.9 1436 CPU_DPRSLPVR G PM_DPRSLPVR o MCP CPU I nterface
1180 130w cPu_SLP 5133 ESB_CPUSLP_L o o ek
a0} i cPUDPSLP B3 8 CPUDPSLP L s Appl e Inc 051- 8407
’ ? CPU_DPVR* [;U81 FSB_DP L 10 6 o p . —
CPU_STPCLK* (529 CPU STPCLK L 10 6 A 0.0
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oM T oM T
U1400 U1400
MCP89M AO1 MCP89M AO1
FB FB
(2 oF 11) (3 oF 11)
70 28 MEM A 63> APS | MDQo_63 MDQso_7_ Pl AN MEM A P<7> 28 70 70 28 MEM B 63> APL | vDQL_63 MDQs1_7_pLARZ MEM B P<7> 2 70
0 gy VEM A DO<62> g AP7 |NDop_62 MDQS0_7_N|_ AW M A N<7> 28 70 0 ncgyVEM B DO<62> oo g AR Ivpal 62 MDQs1_7 NLARL M B N<7> 28 70
70 28 MEM A 61> AR8 | \Doo_ 61 MDQs0_6_p| ANLO MEM A P<6> 28 70 70 28 MEM B 61> AVA | vDQL_61 vogs1_6_pl A7 MEM B P<6> 2 70
70 28 MEM A 60> AP8 | Do 60 MDQS0_6_N| AMLO MEM A N<6> 2 70 70 28 MEM B 60> AX | vDQL_60 MoQs1_6_N_AV8 MEM B N<6> 2 70
70 28, MEM A 59> AR4 | \DQD_59 MDQS0_5_p| ANL3 MEM A P<5> 28 70 70 28 MEM B 59> AP3 | MDQL_59 MDGs1_5_p| AULL MEM B P<5> 28 70
70 28 MEM A 58> AR5 | v\po_58 MDQS0_5_N| AML3 MEM A N<5> 2 70 70 28 MEM B 58> AP2 | \DQL_58 MoQs1_5_N_AVLL MEM B N<5> 2 70
70 28 MEM A 57> AMB | \DQo_ 57 MDQs0_4_p| AL16 MEM A P<4> 2 70 70 28 MEM B 57> AB | \vpQ1_57 MDQs1_4_p| AUL3 MEM B P<4> 2 70
70 28 MEM A 56> AN8 | \DQD_56 MDQS0_4_N| AK16 MEM A N<4> 28 70 70 28 MEM B 56> AT4 | MDQL_56 MDQSs1_4_N_AV13 MEM B N<4> 28 70
70 28, MEM A 55> AKLL | \pQo_55 MVDQs0_3_p| A28 MEM A P<3> 28 70 70 28 MEM B 55> ATS | vDQL_55 MDQs1_3_p| AT28 MEM B P<3> 28 70
70 28 MEM A 54> ALLL [ \pQo 54 MDQS0_3_N| AJ28 MEM A N<3> 2 70 70 28 MEM B 54> AT7 | voQL_54 MDQs1_3_N|_AU28 MEM B N<3> 2 70
70 28, MEM A 53> AHL3 | vDo_53 MDQS0_2_p| AMRY MEM A P<2> 28 70 70 28 MEM B 53> AU | vDQL_53 MVDQs1_2_ Pl AUL MEM B P<2> 28 70
70 28, MEM A 52> AHL4 | \vpoo_ 52 MDQS0_2_N| AN29 MEM A N<2> 28 70 70 28 MEM B 52> ARLO | \poi_52 Mogs1_2_NAV31 MEM B N<2> 28 70
0 gy VEM A DOS51> g AL10 Inpop 51 MDQS0_1_p| AP34 M A P<1> 28 70 w0 ncgyVEM B DOSE1> oo g AYS Ivpol 51 MDQs1_1_p| AU36 M B P<1> 2 70
70 28 MEM A 50> AKL0 | \po 50 MDQS0_1_N| AP35 MEM A N<1> 2 70 70 28 MEM B 50> A | vpQ1_50 MDQs1_1_N|_AT36 MEM B N<1> 2 70
70 28, MEM A 49> ANLL | vDo_ 49 MDQS0_0_p| AHBL MEM A P<0> 28 70 70 28, MEM B 49> APLO | vpgu_49 MDQs1_o_p| AL38 MEM B P<0> 28 70
70 28, MEM A 48> AJ13 | \pQo 48 MDQS0_0_N| AG31 MVEM A N<O> 28 70 70 28, MEM B 48> AT8 | \DQL_48 MDQs1_0_N|_AL37 MEM B N<0> 28 70
70 28 MEM A 47> AK13 | vpoo_47 70 28, MEM B 47> AT10 | vpqL_47
70 28 MEM A 46> AKLA | \po_46 VRASO* |ANLO VEM A RAS L o "B MEM B 46> AULO0 | vpon_a6 VRASL* | ARLS VEM B RAS L e
0 ogay MEM A DOSA5>  0AIT6 | Mooy as D =M A es Lo 0 gy MEM B_DO<A5>  ARIS | voca_as OSSO
MCASO* [fAL19 MEM A CAS L MCAS1* [AY: MEM B CAS L
0 oG MEM A DOSAA> g w00 MOD 44 A0 o MEMAVEL ool oD MEM B DOcAd> gy A4 | ocu_as BT hveMevEL
2o 2 VEM A 43> AI14 | \poo_43 L o e (01> L - VEM B 43> AR | \oon 43 MAEL* (=" g NEML D VL L @y o
70 2 MVEM_A_DQ<42> AL13 | \oop_42 o 70 20 MEM B DQ<42> APLL | \pot_a2 A
70 28 MVEM A 41> AMLA | \Dn_ 41 vBAO_2| AL25 g MEM A BA<2>  myze o 70 28 MEM B 41> AT1L | \vpQu_41 MBAL 2| AR25 MEM B _BA<2> 2770
0 gy VEM A DQ40> g g ANI4 | \pop 40 6 VBAO_ 1| AN20 M A_BA<1> 26 70 0 gy VEM B DO<40> o g AP1S Inpo1 40 6 VBAL 1| AT19 M B_BA<1> 27 70
70 28 MEM A 39> AKL7 | vpQo_39 = vBAO_o| AMLO g MEM A BA<O>  rpmyzevo 70 28 MEM B 39> AV14 | \pQ1_39 - vBal ol AR20 gy MEM B BA<O> ~ ermerno
70 28, I\/Em ﬁ 3273> 2;1; MDQO_38 [ 70 28 I\/Em g 3273> 22;‘ MDQL_38 [
™ ”@NE—MAM"‘W VDQ_37 = mao_1s| AK26 g NEM A A<I5> oo & QE@NE—MBM"‘W MDQL_37 — MAL 15| AP26 MEM B_A<15> e
70 2acmryVEM A DQ<36> o g A9 Ivpop 36 E MAO 14| AK25 MEM A _A<14> 26 70 0 2y VEM B DQ<36> o g AP17 Ivpo1_36 E VAL 1a] ARG VEM B A<14> o
7o 28 VEM A 35> AHL7 | vpoo_35 e e A LS oD 2o 8 VEM B 35> APL4 | oo 35 T
AJL7 - MAO_13 MEM A_A<13> 26 70 AT13 - < MAL_13 MEM B_A<13> 27 70
70 28 NEM A 34> MDQO_34 < Fose e oD 70 28 NVEM B 34> MDQL_34
— o Mao_12| AI26 MEM A A<12> 26 70 - o wa1_12| AP25 MEM B _A<12> 2 70
70 28 NEM A 33> AMLE | Do 33 e P =L L e {OOD 20 70 28 NVEM B 33> AP16 | nvpQ1 33 —
— MA0_11| AH2S MEM A A<11> 26 70 - MAL_11| AT23 MEM B_A<11> 27 70
70 28 MEM A 32> AML7 | vDQo_32 S = L {OOD 70 28 NMEM B 32> ARLE | vpQ1_32 —
= > mao_10| AM2O NVEM A _A<10> = > MAL_ 10| AP20 MVEM B _A<10>
70 28 MEM A 31> AN26 | vpoo_31 A= {OOT) 26 70 70 28 NMEM B 31> AU26 | \por1_ 31 A = (oD 27 0
AH29 = MAO 9%@25 70 AT26 - MAl_g| AU23 M B_A<9> 27 70
7 29 MEM A_DQ<30> NDQ_30 o ol A3 MVEM A_A<8> 7 20 MEM B DO<30> MDQL_30 VAL 8| Av22 MVEM B_A<8>
70 25@M_A_M>_“ﬁ MDQO_29 S N Ry —yaswrvocra— o A 70 25@&%“& MDQL_29 - e
— Mo 7| AJ25 NEM A A<7> — VAL 7| AV23 NVEM B_A<7>
70 28 MEM A 28> AL29 | vpoo 28 = {OO) 20 70 70 28 NMEM B 28> AT29 | vpQL_28 e = {77 0
NEM A_DO<27> AR5 " E MRO_6 AVE2 MA_AzG> 20 10 MEM B_DO<27> VS - g o[ AT22 M B_A<6> 27 70
0 2@y VEM A DQ27> o g AVS |\pop 27 MAO 5| AMR3 MEM A _A<5> w0 2ngyVEM B _DQ<27> o g AV2S |vpi 27 AL | AUZ2 VEM B A<5>
70 28 MEM A 26> AMBS | NDQ_26 — D2 e 70 28 MEM B 26> AV26 | \pqL_26 —IAr23 e
AL28 - MAO_4 MEM A_A<4> 26 70 AV28 - MAL_4| MEM B_A<4> 27 70
70 28 NEM A 25> MDQO_25 70 28 NVEM B 25> MDQL_25 s e a2
— MAo_3| AL23 MEM A A<3> 270 = MA1_3| AR23 MEM B_A<3> 27 70
7o 28 VEM A 24> A28 | vpoo_24 3| VEMLA ASS2 ooy 2o 8 VEM B 24> AV29 | o124 B e VEMLD ASS2 oy
— MAO_2| AK22 NEM A A<2> — VAL 2| AP22 NVEM B_A<2>
70 28 MEM A 23> AVR8 | \Dao_23 e —p—— =St es OOy 20 70 70 28 NMVEM B 23> AT31 | vDQL_23 S = st e OOy 27 70
— MAO_ 1| AK23 NEM A A<1> — VAL 1| ARR2 MEM B_A<1>
70 28 MEM A 22> AP29 | \pp 22 LS D VEM A Ao 26 70 20 28 MEM B 22> AR32 | \pon 22 A e — N oo 27
2o 2 VEM A 21> AL31 | \poo_21 MAO_OL =22 g NN A A @D N VEM B 21> AT34 | voon_21 MAL Of === g NEVM D ASU> @
70 2By NMEM A _DQ<20> o=t AN32 | vpao_20 =PP1V05_S0_MCP_MPCLK DLL ¢, 70 23 CBY VEM B_DQ<20> = A4 | vpa1_20
70 28 MEM A 19> AP28 |NDQD_19  +VI O MRCLK DLL_1 AFZ“{ 550 mA 70 28 MEM B 19> AR29 | \vpqr_19
o zocayMEM A_DOQ<18> o g A8 INpo 18 +vi O MRCLK DLL_2| AR5 o 2ncgy VEM B DOI8> o g AR Ivpr 18
70 20 B MEM A DQ<17> o= AN3L | vpo_ 17 PP1VO5_S0 MCP_PLL_FSBMEM ,, 70 2048 MEM B DQ<17> = AUS2 | vpor 17
70 28 MEM A 16> AVBL [ \pbo 16 +VI O PLL_MEM 1| AF250 20 mA 70 mMA 70 28 MEM B 16> AT32 | \DQ1_16
70 28, MEM A 15> AR34 | \DQo_15 +VI O_PLL_NEM 2| AG26 70 28 MEM B 15> AV3S | vDQL_15
70 28, MEM A 14> AVB2 | \po 14 70 28 MEM B 14> AT3S | vDQi_14
70 28 MEM A 13> AL33 | \po_13 +VI O PLL_FSB_ 1| AF260 25 mA 70 28 MEM B 13> ARS7 | MDQ1_13
70 28, MEM A 12> AL35 | nvpQo_ 12 +VI O_PLL_FSB_2| AG28 70 28 MEM B 12> AP38 | vDQ1_12
70 28, MEM A 11> AP32 | \poo 11 70 28 MEM B 11> AV34 | vDQi_11
70 28 MEM A 10> AP33 | \bQo_10 +VI O PLL_CPU_ 1| AR26L 25 mA 70 28 MEM B 10> AUBS | vpqi_10
70 28, MEM A 9> AMBS | \bo_9 +VI O_PLL_CPU_2| AD26 70 28 MEM B 9> AR36 | vDQ1_9
70 28 MEM A 8> AL32 | \po_8 +VI O_PLL_CPU_3| AE26 70 28 MEM B 8> AR3S | \po1_s
0 gy VEM A DOST7> g I35 Voo 7 +VI O_PLL_CPU_4| AF27] 0 ncgy VEM B DOS7> gy AVBE |\ 7 .
70 20 MVEM A_DO<6> AT31 | vpco_6 70 20 MEM B_DO<6> AVBT | vpa1_6 NRESETO
AFG2 36
o VEM A 52 A MDQ0_5 MCLKOA_1_p| AH23 MEM A CLK P<1> 26 70 7028 MVEM B 52 AL MQL_5 MCLK1A_1_p| AY20 MEM B _CLK P<1> 270
s MEM A _DO<4> £52 | Moco_s AT23 MEM A_CLK N<1> 02 NEM B_DO<4> 36 | v 4 AV MEM B_CLK_N<1>
0 25 CES MVEM A _DQ<3> AI34 |\ 3 MCLKOA 1 NL"=Z" g WVEM A LLRA NS> (o2 7 B MVEM B_DQ<3> AP37 | \pon_3 MOLKIA 1 NLZZZ- g VEM D AR NSL2 [on 2 o
AL34 AP36
oy MEM A DO<2> ] -2 MOLKoA 0_p| A122 VEM A_CLK_P<0> rm o 10 n nggy—MEM B DO<2> e B MOLK1A 0_p| AULS VEM B_CLK_P<0> ym s 10
7o 28 MEM A 1> MbQD_1 MCLKOA 0_N| AH22 NMEM A _CLK N<O> 70 28 NVEM B 1> MQL 1 MCLKIA 0 NLAVL9 NMVEM B_CLK N<O>
2o 2 VEM A 0> AI32_| oo o \ O NLZZZ g VEMLA LLR NSD> foomy 26 2o 2 VEM B 0> AJ37 | o o O NL—" g VEMID LR NSD> mon 27 0
w0 omNEM A DVE7> o, AR7 [vpow_7 MoSOA_ 1A g, MEM A CS L<1> roomyzvo w0 @M NVEM B DMC7> o, AT2 |vpow 7 Mos1A 1r (U6 Ly 0 MEM B CS L<1> mervo
70 26 M A_D\Vk6> AMLL | NDQVD_6 MCSOA 0+ AK20 g MEM A CS L<0> pmy s 70 0 o VEM B_DVK6> o, AV Ivoow 6 MSIA O+ (AP19 g 0 NMEM B CS L<0> mmy2ro
70 28 MEM A_DVES> ALL4 | VDV 70 28 @w MDQML_5
70 28 @w MDQMD_4 herAilw_‘—MAwr<—1>@ 26 70 70 28 @M MDQML_4 m1A71M_‘—MM<—D@ 27 70
70 26 M A_D\V&3> AI29 | vpowo_3 MOOTOA O[ AK1S g NMEM A _ODT<0>  epymy 26 70 w0 oM VEM B _DME3> o, ARS8 |nvpow 3 MOT1A O AV17 g  NMEM B ODT<0>  mmy 27 70
w0 omNVEM A DMe2> o, APSL [hpowp 2 0 oy VMEM B DME2> o AV32 | \poui_2
70 28 MEM A Divkl> AMB4 | vDOWVD_ 1 NCKEOA?lALZGNE_‘—MACKE<—1>@ 21 26 70 70 28 @w MDQML_1 MCKELA 1| AY25 MEM B _CKE<1> 21 27 70
w0 om—VEM A DVEO> o, AISO fhvow o0 MOKEOA O[ ANZS g NEM A CKE<O>  eymy oz 26 70 w0 @M VEM B DMCO> o, AWS |npow o MKELA O AT25 o NMEM B CKE<O>  mrmyaior 7o
» MCP_NMVEM COVP_GND A3 | \gm covP_GND
- MCP_VEM COVMP_ VDD AR2 | VEM_COVP_VDD
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s —PEG CLKREQ L - RFAFLKREQ'/ GPI 049 PEO_REFCLK P 1 - PEG CLK100M P o o
( PEO_REFCLK_N| W PE( K100M N .
V6
30 AP_CLKREQ L FZ’IIE%&KREQ*/GDI 050 PE1_REFCLK_P| V8 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 PCI E_CLK100M ENET_P -
s mm—EW CLKREQ L - RERJLKREQ/ GPI 052 PE2_REFOLK_N S PCIE CLK100M ENET N _mmy 5 7
6 PE3_REFCLK_P|.Y” PCl E_CLK100M FW P 0
> o PWPVR_EN - RFRGKREQ/ G053 by perc K B9 PCIE CLKIOOM EWN o
s > FW PME 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|
5 - PEO ports are Gen2-capabl e. 4 RCs: 4x, x2, x1, x1
0 7 O PCl E KE L - us * Wil TP_PC E K100M PESN
9 . = ?IEPVL\f}é%) AlREA e "—C (K100 > PE1 ports are Genl-only. 2 RCs: x1, x1
s mm—=PEG D2R P<0> - "L | PEO_RXO_P PEO_TX0_P| A3 =PEG R2D_C P<0> . —
i =PEG D2R_N<0> - ABL | pEO_RXO_N PEO_TX0_N| A2 - =PEG R2D C N<0> oD ©
. =PEG D2R_P<1> - S | PE0_RX1_ P PEO_TX1_P|.AB2 =PEG R2D C P<1> .
0 =PEG D2R N<1> - AB3 =PE D C N<1> .
o G - PEO_RXL_N PEO_TXI N g =PEG R2D C Nel> o If PEO[3:0] are not used,
» o> =PEG D2R P<2> S0 | pe0_Rxo_p PeoTx2 | A% 4 =PEG RRD G P<2> g, +VI O_PE_AVDDO and +VI O PE_DVDDO can be GND
=PEG D2R N<2> ACL1 | pE0_RX2_N PEO_Tx2_N|ACY =PE D N<2> N
s m>—=PEG D2R_P<3> > 157 | PEO_RX3_P PEO_TX3_PLACE =PEG R2D C P<3> oo ©
' > =PEG D2R N<3> o  AB6 |pE0 RX3 N PEO TX3 N_AS =PEG R2D _C N<3> N
- _RX3_ 0 TE N ——— =2 e 2 2 OD |
TP_PCl E PE4_D2RP - B0 | PEO_RX4_P ) PEO_Tx4_p| AB4 TP_PCI E PE4_R2D CP
TP_PCl E_PE4_D2RN -5 | peo Ra N IEILJ PEo_Tx4 N AB5 TP_PCl E_PE4_R2D _CN
7o D PCl E_FW D2R P - Yz PEO_RX5_P o PEO_TX5_P|_Y> PO E FWR2D C P .
1o PCl E FW D2R N - Y Y4 PCl E FW D N -
>—Fkd - PEO_RX5_N ﬁ PEOTG N g POEFWRDCN o I'f PEO[4:5] and PE1[0:1] are not used,
o PGl E AP DPR P T P be1 0Pl Y7 PGl E AP ROD C P +VI O PE_AVDDL and +VI O PE DVDDL can be GND
o PClE AP_D2R N o B10 | pE1 RxO_N @) PE1_TX0_N|_Y6 PCl E_AP. D N -
no PCl E_ENET_D2R P Y10 | pE1_RX1_P o PE1_TX1_P| Y9 PCIE ENET_R2D C P o7
e PCl E_ENET_D2R N Y11 | pE1_RX1_N PELTXLNLYE g PCl E_ ENET_R2D C N o ©
s _PP3V3_SO0_MCP_PLL_HVDD .
50 mA Vi1 |3 v pLi_wvop 1 (PP PEXRST
V13 | 4+3.3V_PLL_HVDD_2
s _PP1VO5_SO_MCP_PLL_PEXSATA
325 mMA 100 mA &0 | ivio PLL PE
80 MA ACGLL | 4vio PLL XREF XS 1
AFL2 | 41\ O PLL_XREF_XS 2
AFL3 | v O PLL_XREF_XS_3
120 mA ¢ A8 | +vio PLL_SATA 1
AR | 4vi O PLL_SATA 2
25 mA A | ivioPLL_H PEX0_TERM P| Y2 n MCP_PEXO_TERVP
R1610*
2. 49K
1%
1/16W
MFZLF
4022

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

DDC Mode Pul | - downs

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

dual - nrode Di spl ayPort (DP++).
are necessary,

only pull-ups

R1710 100K 1 2

if used for TMDS/HDM only then
are necessary.

I'f unused no pulls

RI/171100K1 2

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

GPl O

=PP3V3_S0_MCP_GPI O ; 1519

5% 17'16W MF-LF 402

Pul | - Ups

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

MCP89 AO1 Bring-Up Support docunent (MCP89_TDP_EDP_Bri ngup_Targets_Appl e. pdf, dated August 5, 2009).
= =
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71

oM T
Ul1400
MCP89M AO1
FBGA
.« PP3V3_S0_MCP_DAC (5 COF 11)
140 mA [ 829 | 3. 3v_resoac DOC_CLKO/ GPI 038 P29 o, AUD | P_PERI PHERAL DET (s =
DDC_DATAO/ GPIO 30| 125 o  MKEY MC LOAD DET s
29
BiEmaess o mee A ey
- - RGB_DAC_GREEN_B31 TP_MCP_RGB_GREEN
@ RGB_DAC_BLUE| 231 g TP_MCP_RGB_BLUE
RGB_DAC_HSYNG D31 TP_MCP_RGB HSYNC
ReB DAC VSYNG E3L g TP MCP RGB VSYNC
s @m-DP_1G MO _P<3> @=— 225 | DPO_3_P/ TWMDSO_TXC_P 1FPA_TXC P K22 =MCP_| FPA_TXC P oo o
s @m—DP 1 G MO N<3> &— 28 | DPO_3_N TMDSO_TXC_N IFPATXCN 22 g  =MCP IFPATXC N = s
s q@op—DP_1 G MLO_P<2> — 28 | DPO_2_P/ TMDSO_TXO_P 1FPA_TXD0_PL 22 g =MCP_| FPA_TXD_P<0> oD
s ¢ DP_ I G MO_N<2> - F26 | ppo_2 N TMDSO_TXO_N | FPA_TxDO_N|_B22 - =MCP_| FPA_TXD_ N<0> oo ©
s @m-DP_1G MO _P<1> - F25 | bpo_1 P/ TMDSO_TX1 P | FPA_TxD1_P|_E22 - =MCP_| FPA TXD P<1> o 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_1G MO_P<0> @22 | DPO_O_P/ TWDSO_TX2_P 1FPA TxD2 Pl P22 g  =MCP | FPA TXD P<2> s
s qom-DP_1G M.O_N<O> 25 | DPO_0_N TVDSO_TX2_N 1FPA X2 N 22 g  =MCP | FPA TXD N<2> s
! FPAJXD?»,P% 9
s q@m-DP 1G M1 P<3> F28 | pp1_3_ P/ TMDSOB_TXC P IFPA_TXD3_NI22_ g =MCP_| FPA_TXD N<3> o
s @mDP_1G M1 N<3> G28 | pp1_3_N TMDSOB_TXC_N 1 623
e icuie Sl g mnede o amimsnes o
. o DP_1 G M1 N2> 328 | pp1 o N TVDSO Txa N & | FPEDCN" g  =NCP IFPB TXCN s
sq@m-DP 1G M1 P<1> A28 | pp1 1 P/ TMDSO_TX4_P & | FPB_TXD4_P| 123 =MCP_| FPB_TXD_P<0> N
sqm-DP1G M1 N1> o A9 Ippy 3 N TMDSO_TX4_N | FPB_TxD4_N|_K23 = | FPB_TXD_N<0> .
o qp—DP_1G M1 P<0> €28 | pp1_0_P/ TMDSO_TX5_P - | FPB_TXD5_p| 23 =MCP_| FPB_TXD P<1> o
s @m-DP_1G M1 N<O> B28 | pp1_0_N TMDSO_TX5_N < | FPB_TXD5_N|_H23 =MCP_| FPB_TXD N<1> 0
_ | FPB_TxD6_P| 23 = | FPB_TXD P<2> R
s mm—DP_L G HPDO H26 | pl UG DETO/ GPI O_20 LL | FPB_TXD6_N|_F23 =MCP_| FPB_TXD N<2> 0
s mm—L2P_L G HPDL J26 | ypLUG DET1/ GPI O 21 | FPB_TXD7_P| P23 =MCP_| FPB_TXD_P<3> N
v —SATARDRVR A EN 925 | HpLUG DET2/ GPI O 22 IFPe_TXD7_NLE23 g~ =MCP IFPB TXD N<3> s
vo@yDP 1G AUX CHO P o g 128 I oG cik2/ DP_AUX_CHO_P DDC_CLK1/ GPI O_40| J28 =MCP_| FPAB_DDC CLK .
g - DP_1 G AUX_CHO N K28 | pbc_DATA2/ DP_AUX_CHO_N  DDC_DATAL/ GPI O 41| 29 qg ~ =MCP | FPAB DDC DATA s
B DP_IG Al 1_P K25 | pbc_cLK3/ DP_AUX_CHL_P
0 DP_IG AUX CH1 N K26 | ppc_DATA3/ DP_AUX_CHL_N
( GMUX_I NT)
” |2PlF(’)3\r/'rs~:A SO_NCE_PLL_DE UlsgB() mA M3 | .3 3v PLL DPO 1 LCD_BKL_CTL/ GPI O 57| A25 L | BKLT .
N2 | 15 3v PLL DPO 2 LCD_BKL_ON GPI O_59| B25 LCD I G BKLT EN 0
s SVPRR PR LCD_PANEL PWRIGPIO 58| ©2° g  LCDIGPWREN s
30 M N21 | 43 3v PLL_USB_1
M2 | 13.3v_PLL_USB 2
2o _=PP1VO5_SO_MCP_PLL_| FP
60 mA N23 | 4vi 0 PLL_I FPAB_1
L24 | +vi O PLL_I FPAB 2
s PP1VO5_S0_MCP PLL_CORE
6o m 40 mA M5 | 1) O PLL_CORE_LEG
60 M N25 | +vi O PLL_SPPLLO_1
L26 | .vi O PLL_SPPLLO_2
40 M ﬂhﬁi +VIO_PLL_V | FPAB_VPROBE| 120 MCP_| FPAB_VPROBE oo =
+
20 M o e 1 FPAB_RsET| K20 MCP_| FPAB_RSET o
205 _=PP3V3R1V8_SO0_MCP_| FP_VDD
180 mA A22 | vDD_I FPA
A23 | +vDD_| FPB
20 s _=PP1VO5_S0_MCP_DPO_VDD
A6 |
160 mA o PV ThDS0_vPROsE|_Fe8 MCP_TMVDSO_VPROBE o =
6 | +vi 0 DPO_3 TMDso_rseT| F3L MCP_TMDSO_RSET oD 2

K6/ K69 EDP currents used.

71

Ckay to float all

RGB DAC Di sabl e:

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

required

(or use

as GPICs).

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

Interface Mde

MCP Si gnal TMVDS/ HDM LVDS

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

TMDS: Power +VDD_| FPx at 3.3V

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

SYNC MASTER=K87 M.B

SYNC DATE=02/ 26/ 2010
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oM T
U1400
MCP89M AO1
FBGA
(6 OF 11) External A
733 SATA HDD R2D C P AH4 | SATA_AO_TX_P usso_N| €20 USB_EXTA N 3 72
no@m-SATAHDD RRD C N~~~ o A lsATA A0 TXN usBo_p | B20 USB_EXTA P s 72
Al rPort (PCle M ni-Card)
7 a3 SATA_HDD _D2R N AJ4 | SATA_AO_RX_N us1_p| 320 USB M NI _P 072
namm-SATA HDD D2R P~~~ g A5 IsATA A0 RX P " usBL N| 20 g USB MNI N = ~—+or
- O T57
3 9 ussz_p | €19 USB_T57_P
a uss2_N|_BL9 e USB T57 N e 7
7 SATA_ODD R2D C P AJ3 | SATA AL_TX_P m Y External C
71 33 @M SATA_A1_TX_N % o USB3_P %@ 972
Of usBsa N| F20 g g USBEXTCN = ~—or
7 a3 SATA_ODD D2R N A2 | SATA A1 RX_N = g Wat er nel on
71 33 EM‘—N—B SATA_Al_RX_P © usB4_P %@ 972
c usBa_N| D20 B N 072
° Caner a/ Ext ernal E
< m » uses_p | EL9 USB_CAMERA P 64 72
TP_SATA C R2D CP A6 ISATABO_TX P = | (N s uss NI D19 o g USB CAVERAN  ~mow
TP SATACRD CON o  Allsatasoxn <[ I ] — SD Car d/ Expr essCar d
n T [poeep| 9 gy USB SDCARDP o
TP_SATA_C D2RN - AH7_| SATA_BO_RX_N - LsB6_N| F19 g USB SDCARD N~ ~——or
TP_SATA_C D2RP - AH6 | SATA_BO_RX_P = External D
> 2 Use7_p [ 317 B_EXTD P
c X bse7_N | HL7 USB_EXTD N
H%' © o CGeyser Trackpad/ Keyboard =PP3V3_S5_MCP_GPI O ;1
TP_SATA_D D ﬁtg SATA B1_TX_P 5 2 9 UsBs_P i&g B_TPAD P a3 72
_ TP_SATA D_R2D CN pdl SATA BL_TX_N o3 Lses_N USB_TPAD N o 72
10175 _=PP3V3_S0_MCP_GPI O - %25 5 O _"‘—M > B R1851 R1853
R1800" TP_SATA D D2RN - ALL | SATA B1_RX_N w@ £ | bsso_p c17 USB EXTB_P 3 72 8‘%2K 80./02K
TO0K TP_SATA D D2RP - AL2 | SATA B1 RX_P :: c o g JSBQ*“‘%@“ 72 %Flﬁ\év %Flﬁ\év
= 402 402
yﬁﬁv 8(5 £ ubs10_p | EL7 USB IR P : :
2 upB10_N| P17 USB_ IR N 072
IMXM_GOOD L - AHL | SATA_LED*/ GPI O_30 % 'E Bl uet oot h R188%91 R188%2K1
=7 usB11_N| GL7 USB_BT_N 0 72 * %o " %o
1 NCP_SATA TERMP AL | SaTA_TERVP 8@ upBl1 P| Fl7 qg USBBT P ~~~~~ Smwn s e
— 2 2
1R1805 UsB_oco*/GPI0 25 [ A7 o USB EXTA OC L .,
2, 49K UsB oC1*/GPIO 26 [ L17 o USB EXTB_OC L .,
iisw NC)% NC_1 USB_0C2*/ GPI 0 27_MaPI 0 0 | KI7 o USB EXTC OC L
402 NCseL| NC_2 USB_OC3*/ GPI O 28 MaPI O 1| K19 o USB_EXTD OC L
NGyl NC_3 oc2# Also for EXTE
1 NCx2-| NC_4 USB_RBI AS_G\D| 119 = MCP_USB_RBI AS_GND OC3# Al so for EXCARD
RaMi_VReF| G138 o MCP RGMI VREF  m 18Rg7860
1%
7 n ENET_RXD<0> - 214 | Rav | _Rxpo Rav|_Txoo [ G183 o TP ENET TXD<0> o [t
7 o oy ENET_RXD<1> - Ct4 | RV 1 _RXOL Rovi i _Txo1 [ HI3 o TP ENET TXD<1> . 2402
73 31 ENET_RXD<2> - P16 | RGVI I _RxD2 Rav | _Txpz | F14 TP_ENET_TXD<2> o
7 = [y ENET_RXD<3> -6 | Rav | _Rxos Rav | _Txos [ D4 g TP _ENET TXD<3> . =
_ 73 31 ENET_CLK125M RXCLK E16 | Ravi | RXCLK Z RGM | _TXCLK | G4 TP_ENET_CLK125M TXCLK,
22005 _=PP3V3 ENET_MCP_RMGT DT R CTRL 2 o et 5 ool =7, TEENET X o ’
R1810° - o> ENET_ENERGY_DET oML | R 1 i NTRIGPI 0 35 Rav i woc| F13 o TP ENET_MDC .
118w » PP3V3_ENET_MCP_PLL_NMAC RMI_MIO[ KIS g ENET MDIO s
062, 20 mA M6 | .3 3v_PLL_MAC DUAL BUE 25w | 913 TP MCP CLK25M BUEO R .
s MCP_M | _COVP_VDD D13 | ravi I _cavP_voD
s MCP_M | _COVP_GND E13 | ravi I _cowp_aND RGM | _RESET* 0314 > TP_ENET _RESET L N
1
R1489]-_% I nternal MAC Di sabl e:
%/{:1%;\7\'} Connect RGM | _RXD<0: 3> together to 10K pul | - down.
402, Connect RGM | _RXCLK to 10K pul | - down.
Connect RGM | _RXCTL to 10K pul | - down.
€L Connect RGM | _INTR to 10K pull-down (if not used as GPIO.
= +3.3V_PLL_MAC DUAL mnust remain connected to 3.3V RMGT rail.

RGM | _COWVP_VDD/ _GN\D nust renmin connected as shown.

Connect
Connect
All othe

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

8

7

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

K6/ K69 EDP currents used.
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=PP3V3_SO0_MCP_GPI O 4 1016
v T )
R1961
U1400 10K
MCP89M A01 Piow
2. =PP3V3RIV5_SO_MCP_HDA (7 1402 R1950
70 mMA D6 | +vDD_HDA HDA_SDATA ouT| BT o 210 HDA SDOUT_R 1 2 HDA SDOUT oo «
70 MA B - B e AN
1/ 160W
R1951 MLF
E2 E4 22 o2 D
72 48 @M‘_ T%?DATAJ NO HDA_BI TCL| - 210 HDA BI T _CLK R 1 W\/2 HDA BI T _CLK oo« 72
£
R1900* g W Rigs2
49. 9 = AUD | PHS SW TCH EN E3 | Hpa ?DATAJ N1/ GPI O 2 % HDA_RESET* CDl - 210 HDA RST R L 1,\/\/\/2 HDA RST L oD o 72
1180 Qutput linmited to +VDD_HDA. (TPD Yo
VFath firmed OK for this signal wiew o
contir e gnat RI3S3 "o ' BUF_SI O CLK Frequency |
22 MCP_HDA_PULLDN_COVP D3 | HpA_PULLDN_COMP HOA_SYNG D2 2210 HDA_SYNC R LAANAZ HDA_SYNC oo «© 2 | — — q y |
T | Frequency |HDA SYNC !
402 | —
o sqayLPG AD<0> RI910 22 1,3p2 o IPCADRO> ey Kllircam (1P LRGSR RS qomg LPC SERI RQ an s | 24 MHz 1 !
o gy LPC AD<1> RI91L 22 IAMNZ oW Ve r—aor— PG AD R<1> ey LllipcADi (1PY ! | |
v wgay LPC AD<2> RIIZ 700 &y e 0 TOOW I TE *0%7 \pC AD Re2> g P2 lipcam (1PY) R1960 | 14.31818 Mz 0 I
7 51 ssCary—LPC_AD<3> RI91I3 22 .1 ,\\/2 >% i LPC AD R<3> o= 2| LPC ADB (1PY) 0 LPC_FRAVES LT gy LPC FRAME R L IANA2—LPC FRAVE L oy a5 o7 72 | |
a wew oo
TP_M.B_RAM SI ZE K2 PG B)R@x/gm 043 1 402 . s s s s m = = = = = = = = = = = = = = = = =
{ (1PD) LPC_RESET*|SKT g LPC RESET_L oy 0 =5 72 : Bl OS Boot Sel ect :
57 35 y—PM CLKRUN L L6 | Lpc_CLKRUN*/ GPI O 42 (I PU) LPC_cLko| L5 - LPC CLK33M SMC R o 2 72 | 1/ El LPC ERANVE# |
| = |
PP3V3 G3 RTC s SMC WAKE_SCI _L D11 | 51 0 PVE*/ GPI O 31 = M SC_VDDENO/ GPI 0_47| K10 MCP_CPU_VTT_EN L 10 ! LPC 0 !
e — 1 PM LATRI GGER L Gl [ ExT SM*/GPI O 32 T M SC_VDDENL/ GPIlO 48] B o M.B_RAM VENDOR 10 NOTE: MCP89 AO1 has | |
s AUD 12C INT L B3 | A20GATE/ GPI O 55 = MSC VDDEN2/ GPI O 17| 28 qug T57_PWR_EN a&D " etrom (~10K) | SPI 1 |
R1920! ['R1921  m—SMC RUNTI VE SCI L > 2| KBRORSTI N/ GPI 075E|59 M SC_VDDENS/ GPI O 18] D8 g SMC_ADAPTER_EN am ==+ ul _gowns oh | |
499K 49 9K M SC_VDDEN4/ GPI O_19 S PRl LPCPLUS_GPI O B 7 10 7 Fhese pi ns | NOTE: MCP89 does not support FWH, only | C
2180 Hoow % m—PM _PYRBTN L - 210 purETNe (1 PU- S5) MEM_VDD_SEL/ GPI O_46| - MCP_NMEM VDD SEL_1V5 @ | LPC RCM;LPCS? Apgl e geosv: gns w Idl |
s, ), et - trm>_PM_SYSRST_DEB L o Fi]rstenv (1PU-s5) FANCTLO/ Pl 0, 61| W DD PWR EN L o |_ _ _ _not_use LPC for BootROMoverride.
FANRPMD/ GPI O 60/ McPI O 2| HB o MVEM EVENT _L Q) o 26 27 5
& o ENET_LOW PWR FmT - ST T T T T oo - - -
RTC RST L a6 . FANCTL1/ GPI O_62 - o |
C RS - RTC_RST FANRPML/ GPI O_63/ MPI 0.3 o SDCARD_RESET am = | SPI Frequency Sel ect |
3s PM RSMRST L - L | PYRGD SB (IPD) SLP_S3* CO‘ - PM SLP_S3_ L [T 7 %5 52 56 ! |
2 —MP_PS_PVWRGD - 2| PrReD (1PD) SLP_RVGT K9 g PM SLP_RMGT_L oD+ | Frequency] SPI _DOJ SPI _CLK |
NOTE: MCP89 AO1 has strong (~10K) (PD) sPssp® g PM SLP_S4_ L oD 7 10 5 o2 ! 25.0 NMHz 0 0 |
pul | -downs on these pins. ~ 2 MCP_WAKE_REQ L | 15 MoP_wAKE_REQ* MP_VIDO/GPI O 13| K8 g MCP_VI D<0> o 0 5 ! |
A7 MCP_VIDL/ GPI O 14| K& MCP_VI D<1> oD 0 = ! 31.2 MHz 0 1 |
m PM BATLOW L Di s* P |
p u p S e e VPR () MP_VIDGPIO 15 - MCP_VI D<2> o> 10 50 !
) ) o = o MCP_VEM VDD_EN 5T |MP MEWDD ENGPIO 44 () MPVIDICGPIO16 K0 g MCP_VI D<3> oD 0 5 I 42.7 MHz 1 0 |
For EM Reduction on HDA interface |:| - o NMCP_NEM VTT_EN .- GLO | vEM/TT EN GPI O 45 s SPI_CS0*/ GPI 010 ;1 - SPI CSO R L oD : 62.5 MHz 1 1 |
HDA_SDOUT R . SM_I NTRUDER L > 21641 NTRUDER: R = YN oD - , !
HDA BIT LK R 1 e zg:—g&g: g—gz 5™ S ME R O 7 0 27 72 | NOTE: 42 & 62 Mz use FAST_READ cormand.:
K ) - o« ) g
HDA RST RL .o w1 @mSMC LG THROTTLE L - & |mrupaeios SRR PO 1| FB MOP_SPKR i__ _ _Straps not_provided on this page.
HDA_SYNC R 1072 10 T57_RESET &5 | MPU PO GPiO T ~ - +—xD
< - ) )
22 10 GFXVCORE PWR EN & 10 | MePU_PI 2/ GPI O 23 THERM DI CDE_P|_ S8 - MCP_THMDI ODE_P. s
Deunt - X > 1.1 ODE | - o> 1
Cllgogl):’(lg N Cl?o‘r;’:% 1 a7 37 10 7¢Ery—SPI ROM USE_MLB o= 11 | MoPU_PI GBI GPI O 24 THERM DI CDE N2 g MCP_THVDI ODE N oo 1R(;_K970
__ % MCP_SPKR:
5% 8P T cio SVB CLKOL M SMBUS MCP_0_CLK 1330 72 $ew >
c;ny?l' e ° oD 1AG P _I0 T R SVB_DATAO| B2 g SMBUS_MCP_O_DATA =2 %" ¥ 0 = USER node (Normal boot node)
° ° » JTAG MCP_TDO 2 | ITAG TDO g SMBUS_MCP_1_CLK < z 1 = SAFE node (For ROMBI P
. JITAG MCP_INS - BI0 | J1aG T™hs (1PY) SMB_CLK1/ MBMB_CL = - SES AR oD = 72 = mode ( For recovery)
1 C1951 + C1953 o JTAG MOP TRST L | g FE10457AG TRST* (1PD) SVB_DATAL! NSVB_DATA———— gt D > 72 = Connects to SMC for automatic recovery. B
10PF 10PF - o _JTAG MOP_TCK ~ A0 Jrac Tk SVB_ALERT*/ GPI 0 64 - AP_PVR_EN o >
% % e N BUF Sloawarioss M o ARB DETECT L 1
z So5M z o5 25 MCP_CLK25M XTALI N - I XTALIN T - H11 e PM CLK32K SUSCLK R
2 qom—MCP_CLK25M XTALOUT o Bl | yraour SUS_CLK/ GPI O_34 - oD =
bl TEST_MoDE_EN_D4 > MCP_TEST_MODE_EN
= 2 —RIC _CLK32K XTALI N P16 [ xTALIN_RTC PKG_TEST| Ll? -
2 RT K32K_XTAL -« CL° Kip o
GPI O Pul | - Ups/ Downs AR S 1 s
1 1 1
—PPAVS S5 MCP GPILO , R1930"| ['R1931 moo?  UB20e [R97s
=PP3V3_S3_MCP_GPI O , 5o 5% $ew Tew
— 1/ 16W 1/ 16W CLF CLF
=PP3V3_S0_MCPGPI O & 17 10 1 W p s 402 L 40
2 2
R1980 10K LAAA, 2 SDCARD RESET 1 |
RI981 10K LAAN2 o% I7T6W M-LF 402 T57 RESET 1 1
R1999 100K]. o O% I718W M-TF 402 GexVCORE PWR EN 192 e =
R1986 100K|[1 2 °% IMIBW M-LF 402 op) pom USE M.B 719 37 a7 s of :
- MR T Pl at f or m Speci fi ¢ Connecti ons
R1983 10K LAAA 2 MCP_CPU VIT EN L 4
RI984 10K[1 \\)\72 3% TTISWW-TIF 302 v g RAM VENDOR 1 R1965
R1985 100K 1 N2 5% - T57_PWR_EN ,g e 25 10 [y LPC RESET L1 z% 2 LPC PWRDWN L gy =
R1987 100K LAAAZ S% ITIEW MF-LF 402 ) pCpl US GPI O 710 a7 5%
5% I1I71I6W NMF-LCF 4027 1/16W
R1988 10K LAAA 2 oDD PWR EN L 16 33 Vo5~
R1I989 10K LAANZ o% 1716W M-TF 402 \NEM EVENT_L 1o 26 27 35 62 36 35 19 7 PM SLP S4 L — PM SLP S5 L gy s
RTO00 10K LAAN 5% I7I6W MF-LF 402 ENET LOW PYR . [MDAREBASESTRUE =
RTI991 10K 5 5% 1716W MF-LF 402 . . .
LA A rowr e T A LG THROTTLE L NOTE: MCP SLP_S5# signal has the SYNC. WASTERCRE 7 M5 oo A
R1992 behavi or of Intel’s SLP_S4# signal.
] 100K/1 \\ 1 2 MCP_VI D<0> w0 T
RT993 100Ky \\n2 2% UTOW W LF 702 e Vi D<1> o MCP HDA, LPC & M SC
R1994 100K][1 o S% I718W M-LF 402 \pp v| D<2> 19 % T T
RTO9D5 100K[1 7 5% TT6W M-TF 202 \ro5 v D3> 10 59 051- 8407
NN\ 5% T TeW M- TF 302 App| e I nc.
R1996 10k |1 2 AP_PWR_EN 19 30 62 S o
5% 1716W MF-LF 402 A O O
R1997 100K 1 A ap 2 : ARB DETECT_L 10 NOTI CE OF PROPRI ETARY PROPERTY:
R1998 20K 1 AAA 2 SPI_M SO 71097 72 FHEPRN AN | PROPERIY GM-APFLE - COMPUTER | NC.
5% 1716W M- LF 402 THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
= 11 NOT TO REPRODUCE OR COPY I T 19 OF 109
. . 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
Current nunbers from MCP89 AO1 Bring-Up Support document (MCP89_TDP_EDP_Bri ngup_Targets_Appl e. pdf, dated August 5, 2009). K6/ K69 EDP currents used. IV ALL Ri GHTS RESERVED 19 OF 76
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NOTE:

23 8

23 14 8

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

" SW

=PP1V05_SW MCP_FSB

2000 mA

=PP1V05_S0_MCP_FSB

200 mA

rails are dynamcally switched in the SO state as needed,

controll ed by MCP89 GPI Gs.

=PP1V5R1V35_SW MCP_NMEM s 2 2

oM T
U1400
MCP89M AO1
FBGA
(8 OF 11)

32 | 4vTT_cPU_1 +VDD_MEM 1| AGL4
K29 | vTT_cPu_2 +VDD_MEM 2| ALY
D32 | ,\1T_cPu 3 +VDD_NEM 3| AF18
L29 | 4vTT_cPu 4 +VDD_MEM 4| AF21
Y26 | +\vTT_cPU 5 +VDD_MEM 5| AML
V26 | 4vTT cPU 6 +VDD_MEM 6| AM
P27 | +vTT_cPu 7 +VDD_MEM 7| AK8
T27 | +/TT_cPU 8 +VDD_MEM s| ACGL3
J29 | T cPU 9 +VDD_MEM 9| AF16
N27_ | 4+vTT_cPu_10 +VDD_MEM 10| AF22
P26 | 1T cPU 11 +VDD_MEM 11| AG20
F32 | 1T _cPu 12 +VDD_MEM 12| AMB
A32 | \yTT_cPu_13 +VDD_MEM 13| AGL9
H29 | 1T cPu 14 =  +vDD MEM 14| AF23
W26 | +vTT cPU 15 (x *VOD_MEM15 A9
W27 | T _cPU_16 +VDD_MEM 16| AFL9
SB1 | +vTT cPU_17 +VDD_MEM 17| AGL7
32 | +vTT_cPU_18 +VDD_MEM 18| AL6
E32 | vrT_cPu19 (L +vDD MEM 19| AGLE
M8 | .\ TT_cPu_20 +VDD_NEM 20| AHL2
H30 | +vTT_cPu 21 +VDD_MEM 21| AM2
W26 | 1T cPU 22 +VDD_MEM 22| AF15
T26 | +vTT_cPU_23 +VDD_MEM 23| AMB
H31 | \vTT cPU 24 +VDD_MEM 24 ALS
B32 | ,uTT_crPu 25 +VDD_MEM 25| AL8
R26 | .vTT_cPu 26 +VDD_MEM 26| AF17
N26 | w71 _cPu 27 +VDD_MEM 27| AJ11

+VDD_MEM 28| AJ8

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

oM T oM T oM T
U1400 Ul1400 U1400
MCP89M AO1 MCP89M AO1 MCP89M AO1
FB
+»» =PPVOORE_SO_NCP (8 ') =PPVOORE_SW MCP_GEX - (10 60 1) (11 o0 11)
8450 mA (0. 85v) T3 | +vDD_COREA 1 +VDD_COREB_1| M 15350 mA (0. 85V) AP21 | a\D 1 @D _68| AD7 AR4 | o\p_135 ap_200| E33
4300 A //::Z +VDD_COREA_2 +VDD_COREB_2 ’;’E A$I QD 2 GND_69 gi; Ax(lg GND_136 G\D_201 XB\;
+VDD_COREA 3 +VDD_COREB__ a\D_3 GND_70 aND_137 GND_202
R13 | +vDD COREA 4 +VDD_COREB_4| N12 AUB7 | aND 4 onp_71| E12 AD3S | oND_138 GND_203| AK2
R7 | +vDD_COREA_5 +vDD_CoREB_5| M AR7 | ap 5 enp_72| GL2 A18 | o 130 D 204 AU
T6 | +vDD_COREA_6 +vDD_coREB_6|_NL4 D18 | o\p_6 anp_73| A2 AL18 | e\p 140 @aND_20s| P37
T13 | +vDD_COREA 7 +vDD_coreB_7| V20 Bl | anp_7 aND_74[ AL12 APA | oD 141 a\D_206| S
Ri1 | +vDD COREA 8 +vDD_coreB_g| N0 ADS | aND 8 a\p_75[ AVMB AAS | D 142 aD_207| 937
ABL7 | ,vDD_COREA_9 +vDD_coreB_o| P3 P2 ] aw o anp_76| ADB7 8 | anp_143 aND_208| Y35
R10 | +vDD_COREA 10 +vDD_CorEB_10| P1 ATL | eNp_10 aND_77| AG32 B9 | oD 144 a\D_209| &7
AB18 | ,yDD COREA 11 +vDD_COoREB_11) N1 ANBO | onp 11 ap_7s| H12 AB | o\p 145 G\D_210| AA35
T1 | +vDD_COREA 12 +VDD_COREB_12| N6 Cl | anp_12 aND_79| AR3S A4 | e\ 146 e 211[ AYL8
T2 | +vDD_COREA_13 +VDD_COREB_13| P8 AT3 | aND 13 anp_sol H® H24 | a\p_147 G\D_212| AR6
AB21 | ,yDD COREA 14 +VDD_COREB_14| 2 AR4 | D 14 ap_s1| 830 | ovp 148 aD 213 AV36
R4 | +vDD_COREA_15 +VDD_COREB_15| N9 AMB3 | aND 15 e 82| V10 AR21 | oND_149 G\D_214] B33
ABLY | 4vDD_COREA 16 +VDD_coREB_16] N8 AR7 | oo 16 ap_s3| V5 4 | o 150 awp_21s| A7
P13 | 1vDD_COREA 17 +vDD_CoREB_17| MLO AI24 | o\p 17 anD_ga| AL30 A0 | o\p_151 awo 216 @
R2 | +vDD_COREA 18 +vDD_coReB_18] N3 AH18 | a\p 18 a\D 85| &7 A5 | o152 e _217[ ASS
T8 | +vDD_COREA 19 +voD_cores_19| N A8 | oD _19 anp_ge| V29 N8 | enp 153 ap_218| AST
R8 | vDD_COREA_20 +VDD_COREB_20| M ANL8 | enp 20 a\p 87| APLS 824 | awo_154  awp_210 AD8
T4 | +VDD_COREA 21 +VDD_CoREB_21| M BS | anp 21 GND_ss| AN2 K15 | anp_155 G\D_220| A2
R5 | +vDD_COREA 22 +vDD_CorEB_22| P2 B2 | o 22 aDp_go| AJ12 M9 | onp_156 G\ _221| AP9
T7 | +vDD_COREA 23 +VDD_COREB_23| MB AJ21 | enp_23 anD_oo| ARLS AR7 | anp_157 aND_222| ADBL
T5 | +vDD_COREA 24 +VDD_COREB_24| M1 AK3S | oND 24 GND_o1| N20 E18 | o\p_158 GND_223| V37
T9 | +vDD_COREA_25 —  +vDD_coreB_25| V19 H15 | anp 25 anp_o2| D2t A4 | o\p 159 G\D_224| AA37
Y22 | +vDD_COREA 26 —  +voD_coreB_26| N7 D33 | a\p_26 awp o3| B21 AK31 | a\p_160 GN\D_225| AG37
V22 | ,vDD COREA 27 (v *+op_coReEB 27 N16 18 | anp 27 a\D_o4| 21 R11 | oo 161 a\D 226 AL1S
VB2 | ,vDD_COREA_28 +vDD_CoreB_28| P5 MB2 | a\p_28 ap_os| H21 ARL | \p 162 G\D_227| ARL8
NOTE: VDD _COREx_SENSE si gnal s shoul d NOT Y22 | +vDD_COREA_29 +VDD_COREB_29| o B2 | anp_20 A oD 9% ARpT 34 | anp_163 ) a\D_228 Lif
be used for renote sensing unless AA22 | DD COREA_30 +vDD_coreB_30| N3 E6 | anp_30 anp_o7| AR AL21 | o\p_164 a\D_229| K14
COREA/ COREB are powered by separate P12 | svop coreA 31 [ +vDD_cores 31| NIS [5 | avp a1 6 aND_og| AP27 MLl | &b 165 6 @D _230| P2
regul ators. P10 | +vDD_COREA 32 +vDD_CoRrEB_32| P9 K18 | anp_32 G\ND_99| AMLS MB4 | aND_166 a\D_231| K27
I nstead connect regul ator sense point P11 | .vDD_COREA 33 +VDD_COoREB_33| Y17 A4 | enp 33 G\D_100| AA31 B27 | aNp_167 a\D_232| AL9
as cl ose to COREB FET as possible. +VDD_COREB_34| V18 ADLO | eND 34 G\D_101| AV Y28 | onp_168 anD_233| ABRS
5 P vooOCRER SENSER 0| eo comn smse 0 27 Pons  aomierd oo anedi
- - +
TP_MP_VODCOREA SENSEN L9 ] ao_corea sense +VDD_COREB_37| Y19 R35 | enp_37 aD_104[ I31 R34 | enp_171 anD_236| R28
» =PP1V05_S0_MCP_PE_DVDDO +VDD_COREB_38| Y20 AR | eanp 38 ap_10s| E30 135 | oo 172 ap_237| R29
200 mA (DVDDO & DVDD1) AF7 | .1 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 Nillng GND_40 GND_107 ¥1 A?ég GND_174 GND_239 LKJ:
kay to i fn i ng PEO[ 3.0 +VI O_PE_DVDDO_3 +VDD_COREB_41 aND_41 a\D_108 G\D_175 GND_240
e st VE-PR FEPhEERl $Er0 +V1 O_PE_DVDDO_4 +VDD_COREB_42|_P8 AR | p 42 aD_100] AUL2 AR3 | oo 176 ap_241] 2L
s =PP1VO5_SO_MCP PE DVDDl H8 | anp 43 G\D_110| AP6 J34 | oD 177 a\D _242| V31
200 mA (DVDDO & DVDD1) A lwviopEovoDL 1 ool uo TP MCP VDDCOREB SENSEP A2l aa onp 12| B ABO fap 178 ap_243] UI8
(PEO[5: 4], PEL[1:0]) AE7 | +vi O_PE_DVDD1_2 5 - T10 TP MCP_VDDCOREB SENSEN AML2 | o\D 45 aND_112| A36 P4 | enp 179 anp_244] Ve
AEB | +vi O_PE_DVDD1_3 GND_COREB_SENSE A1 | eNp 46 ap_113| F35 AR7 | a\p_180 G\D_245| Y19
. =PP1V05_S0_NCP_PE_AVDDO PP1V05_SO_MCP_SATA_AVDD ., VB2 | anp a7 o 114 L2 AU | oo 181 aD_246] VLB
500 mA (AVDDO & AVDD1) AQ13 | 1\ o PE_AVDDO_1 +VI O_SATA_AVDD_1| AEL 300 mA ARB3 | aND 48 aD_115| D85 AGLO | anp_182 G\D_247| Y20
(PEO[ 3:0]) 2(5:5 +VI O_PE_AVDDO_2 +VI O_SATA_AVDD_2 ﬁg AAE; GND_49 G\ND_116 2;53 E|ZE€7’ GND_183 GND_248 gli
Ckay to i n i EO[ 3,0 +VI O_PE_AVDDO_3 +VI O_SATA_AVDD GND_50 GN\D_117 GND_184 GND_249
Y10 ORelLUs" oy VB-PR Torheichl $—prs +VI O_PE_AVDDO_4 +VI O_SATA_AVDD_4| AE4 A®B4 | op 51 G\D_118| AHLS 21 | anp_185 G\D_250| AA28
ADL3 | 1\ 0 PE_AVDDO_5 +VI O_SATA_AVDD_5| AES AK37 | aND 52 aD_119| B21 A8 | o\p_186 @D _251| AA29
AB13 | 1\i 0 PE_AVDDO_6 =PP1V05_S0_MCP_SATA DVDD , ., 4 | oo 53 G\D_120| AV3 HI8 | o\p 187 aD_252| N7
. =PP1V05_S0_MCP_PE_AVDD1 +VI O_SATA_DvDD_1| AF1 100 mA K21 | onp_s54 a\D_121| AT38 815 | oD 188 aND_253| ADR8
Y12 | 4\ 0 PE_AVDDL 1 +VI O_SATA_DvDD_2| AF2 J8 | aND 55 a\D 122/ B38 AM | aND 189 G\D_254] AD29
(PEO[5:4], PEL1[1:0]) Y13 | +vi 0 PE_AVDDL_2 +VI O_SATA_DvDD_3| AF3 A | anp_s6 ap_123[ ARL AJ15 | enp 190 G\D_255| A
AALS | 41\I O_PE_AVDDL_3 +VI O_SATA_DvDD_4| AF4 ANS | GND_57 GND_124| AD4 L18 | anp_191 G\D_256| W9
W2 | 1vi o PE_AVDDL 4 +VI O_SATA_DVDD_5| AFS M | oo ss a\D_125| A37 [A3 | o192 ap_257| V0
W3 | +vi 0 PE_AVDDL_5 +VI O_SATA_DVDD_6| AF6 AD32 | oND 59 aND_126| AP18 GIS | ap_193 G\D_258| AA26
_ +V1 O_SATA_DvDD_7| AF9 Ao | g 60 ao_127| A A7 | \p 194 enD_250| ABRY
238 _PP3V3—SO—’VC'D—|_NUD AF10 D15 B24 AV37 AAL17
30 M %11 | s 5y oo 1 +V10_SATA_DvoD 8| 410 = aw 61 ano_128, 529 S @195 e 260, 20T
T2 | o v s +V1 0_SATA DVDD 9| AL ﬂ15 a\D_62 oD _120| B |L4 GD 196 GND 261 AALD
U3 | 15 av Voo 9 +VI O_SATA_DVDD_10 GND_63 G\D_130 GND_197 G\D_262
-V +VI O _SATA DvDD_11| AE12 A2 | D 64 aND_131| AAT Y19 | anp 108 G\D_263| AA20
25 =PP3V3_S0_MCP +VI O_SATA DVDD_12| AEL3 ARL2 | oND 65 G\D_132| AD34 H27 | anp_199 aND_264] W21
250 mA §1 | 3 3y 1 =PPOV9_ENET_MCP_RMGT s 23 ANBS | o 66 a\p_133| AK4
U2 |43 3v 2 +vm7m7m71£ 140 mA AN37 | anp_67 anp_134| R37 = =
FS | 4+3.3v 3 +VDD_DUAL_RMGT_2| L13
E29 | 13.3v 4 =PP3V3_ENET_MCP_RMGT 89 18 23 = =
E5 | +3.3v. 5 +3, 3V_DUAL_RVGT_1| AL3 300 mA
. =PPOVO_S5 MCP_VDD_AUXC +3.3V_puAL_RvoT_2| 813 i
150 mA [ 111 | 4vpp_puaL_Auxc 1 20 SPPIVS_Sb Mo M)
T ) DUALAUXC L 5y s uss 1 200 M 240 mA
+VDD_DUAL_AUXC_2 AL9
W20 | 1vpo DUAL AUXG g *3 3V_DUAL_USB 2
21087 _PP3V3_G3_RTC +3.3V_DuAL_1| F8 40 M
?? uA (&) AL6 | 13, 3v_VBAT +3.3V_DUAL_2| E8
5 mA (S0)

K6/ K69 EDP currents used.

SYNC MASTER=K87 M.B

SYNC DATE=02/ 26/ 2010

TTILE

MCP Power

& Ground

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE
THE POSESSOR AGREES TO THE FOLLOW NG

| NEORMATI ON_CONTAI NED HERELN | S THE

RI ETARY PROPERTY OF APPLE COVPUTER, | NC.

TO MAINTAI N THI' S DOCUMENT | N CONFI DENCE
NOT TO REPRODUCE OR COPY I T
NOT TO REVEAL OR PUBLISH I T I N WHOLE CR PART

IV ALL RI GHTS RESERVED

TR O
051- 8407

A. 0.0

20 OF 109
20 OF 76

8

7

6 5

4

2

1




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

o =PP1V5R1V35_SO_MCPDDREET PHACE NEAREQRS00.9:2 mm

or TV Gar Q300
C43001 J—— Par t STMFS4854N
2% T~ 9
v STMFS485NST1G | Type N- Channel
1206
l_D@DF%OO Rds(on) 10 mOhm @. 2V
= b o Loading | 4.3 A (EDP)
o _=PP5V_S3_MCPDDRFET 13 N2 NC
4
§ KELVIN 6 MCPDDRFET _KELVI N oo o
o 1 C2305 @
K -0 1UF a
2305 | T &% R
SLGAPO31 Lo | e MCPDDREET_SENSE
o 10 > MOP_MEM_VDD_EN 2 |en TOFN 05 oD
ORI TI caL (“C'G ’;’E?AVS’:TFO Voo PPLV5R1V35_ SW MCP
MERNELAES e e 1o s oo REBE e (or
AEASE= (OR 1.35V)
'R2305 o pone 2 TP MCPVEM DONE — =PP1VERIV35_SWNCP_NEM ., .
560K oo 57@" - 4250 mA
1/16W .
NV Requirements:
2402 - Mn Ranp-Up Tine: 20 uS (10%to 90%
<R1> - Max Ranp-Up Tine: 65 uS (ENABLE to 90%
= = - FET Ron <= 3.8 nthns
Approx. Ranp Tinme (EN to 1.35V, uS): 7.91 + 0.0678 * R1(Kohns) NOTE: nVidi a reconmends | nfi neon BSCO30NO3MS for Q2300.
Gated Rail Savings: 120mwW

218

DI MM CKE d anps

10 (TR MCP_MVEM V EN

CKE nust be hel
Cl anps enabl e b
Cl anps rel ease

Clanps also dis
@355/ 356 cho

NMVEM A CKE<0>

d low to keep nenory in self-refresh.
efore MCP89 MEWVDD rail switched off.
after
charge VTT rail
sen for | ow output

via termnation resistor
capaci t ance.

MEM A_CKE<1>

CBD 15 26 0

CRI TI CAL
=PP5V_S3_MCPDDRFET Q355
NTUD3170NZXXG
" SOT- 963
R2350
10K 3
5%
1/16W
MF-LF
402 5
MEMVTT_EN L s e ﬁ
g2350 \Qﬁ-s
SSMBK15FV  pls 4
SCD- VESM HE | 4 6
Kk
=
1[G St 2 g ﬁ
\ S
- 1 i

CRI TI CAL

Q2356

NTUD3170NZXXG
SOT- 963

3

NO STUBS on

VEM B_CKE<0>

B 15 26 70

CKE si gnal s!

1%

q

6

MEM B_CKE<1>

CBD 15 27 70

1%

f

CBD 15 27 70

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

on DI MM
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. _=PPVCORE S0_MCPGFXFET

. _=PP5V_S0_MCPFSBFET

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

XVi2400

1
2

o
o
3

1 582 MCPCORESO_VSEN P o 5o 7
CRI TI CAL

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

PLACE_NEAR=C2400. 2: 1 mm

gﬂmm—\

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

PIU}

P\/

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

M RS B
PR N

— =PPVCORE SW MCP_GFX 4 2

NV Requi renments:

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

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

NOTE:

Gated Rail Savings: 860mwW

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

SYNC DATE=02/26/ 201 A

Gati ng

SYNC MASTER=K87 M.B
AS I

MCP89 GFX Core Rail
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NOTI CE OF PROPRI ETARY PROPERTY: PR —
THE | NFORMATI ON_CONTAI NED HEREIN | S THE
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1

MCP 1.05V PCl e Anal og Power

8

PP1VO5_S0_MCP_PE_AVDD
: 500 mA

MCP Non- GFX Cor e Power
205 _=PPVCORE SO_MCP =PP1V05_S0_MCP_AVDD UF
8450 mA (0.85V) 800 nmA MNZRECR W DY
C2500 1 1C2501 |+ C2502 |1 C250 C2506 |1 C2507 JiC2508 1 C2562 |1 C2563 |1 C2564 |1 C2565 |1 C2566
—— 14 7UF —— 1UF —— 0. 22U 0. 1UF —/— 0. 1UF 0. 1UF — 1UF —— 1UF —— 0. 1UF — 0. 1UF 0. 1UF
— T 20% - 1% —— 20% 2% - 28% 269% — 10% - 1% - 39% - 9% 20%
2 24V 21V 26.3V 10V 2:lV —|;1V 21V 2:lV 2:lV 21V —IZlV
X5R X5R X5R CERY CERM CERM X5R X5R CERM CERM M
402 402-1 402 402 402 402 402-1 402-1 s ———— 402 402
MCP Menory Power MCP 1. 05V SATA Anal og Power D
21 20 15 =PP1VS5R1V35_SW MCP_MEM PP1VO5 SO _MCP_SATA AVDD ,,
4300 mA (1.5V) VTR WEY 300 mA
1 1C2511 [+ C2512 |1 C2 1C2516 |1 C2517 ([1C2518 JiC2519 1 C2569
F-L Lo 1F L0 1U0F -0, 0. L g 1UF L0 TUF -0 1UF 0. 1UF ; - 0. TUF
YT T, 8% T, 8% T, 8¢ 28 I, v T, 8% T, v —F 207 S &y S 107
R CERM CERM CERY CERY CERM CERM CERM CERM X5 CERM
2 402 402 402 40 402 402 402 402 40 402
MCP CPU FSB (VTT) Power MCP SO FSB (VTT) Power MCP 1. 05V CPU FSB/ MEM PLL Power
205 _=PP1VO5_SW MCP_FSB 20 145 _=PP1VO5_S0_MCP_FSB s =PP1VO5_SO0_MCP PLL_UF PP1VO5 SO MCP PLL_FSBVMEM o
2000 mA 200 nmA 555 mA o) : 70 mMA e
VOLTAGE=T. 05V
C2520 1 1C2521 |1 C2522 JiCZ C2524 1 1C2 1C2571 [+ C2572 [+ C2573
UF L L Z70F L IUF T 4770F T L g TUFT L ¢ TuF~ —L ¢ TUF
BT T, W S 187 S 1 27 5 18 S 107 S 107 S 107
PR 3B BB 85 B85 PLACE_NEAR=R2570. 1: 50 mi | X - Soam Soam Soam
G\ND MCP PLL_FSB AN
=+ 1 NECKoWY DTH=0: 25 M:" L
MCP 0. 9V AUX Core Power MCP 0. 9V MAC/ SMJ Power MCP 1. 05V PCl e/ SATA PLL Power
s =PPOV9_S5_MCP_VDD AUXC 0 s =PPOVO_ENET_MCP_RMGT 220- OHM 2. 2A PP1V0O5 SO MCP_PLL_PEXSATA
150 mA P! 140 mMA - . 325 mA
VOLTAGE=T. 05V
1C2526 |1 C2527 25281 [1c2 1C2576 [1C2577 |1 C2578 |1 C2579 C
—— 0. 1uF 0. 1uF 4. 7TuF 0.1 —— 0. 1UF —— 0. 1uF —— 0. 1UF —/— 0. 1UF
- 9% 269% 2o%p— 269% - 9% - 29% - %3 — 20%
2 10V 2 10V A 2 2 10V 2 10V 2 10V 2 1 2 10V
CERM CERM X5R CERY CERM CERM CERY CERM
402 402 402 40 402 402 40 402
MCP 1.05V PCI E Digital Power MCP 1. 05V SATA Digital Power MCP 1. 05V Core/ M sc PLL Power
s =PP1V0O5_S0_MCP_PE_DVDD s, =PP1V0O5_S0_MCP_SATA DVDD PP1VO5 SO MCP_PLL_CORE 17
200 mA 100 mMA - . 160 mMA
VOLTAGE=T. 05V
C2530 ¢ 1C2531 |1 C2532 35 C2536 1 C253 1C2581 |1 C2582 (1 C2583 [1(C2584
2. 2UF — - 1UF —— 2. 2UF — F 4. 7U 0. 1uF —4— 0. 1UF —— 0. 1uF —— 0. 1UF —/— 0. 1UF
T T, 18V T, 8% ] 20 20 T, 8¢ T, 8¢ T, 8¢ T, 8¢
CERM 2 2 Xx5R 2 CERM X5R 2 2 CERM 2 CERM 2 CERM 2 CERM 2 M re—
402- LF 402-1 402- LF 402 402 402 40 402
MCP 3.3V PCle/ SATA |/ O PLL Power
MCP 3.3V PLL Power
MCP 1.05V Menory DLL Power s =PP3V3_S0_MCP_HVDD . _=PP3V3_SO_NMCP_PLL_UF PP3V3 SO MCP PLL HVDD
155 =PP1VO5_SO0_MCP_MPCLK DLL 30 M 260 mMA MNRER-WBHES 2 W 50 mMA
550 mA VOLTAGE=3. 3V
C2540: C2541 1 1 C2542 1 C2591
4. 7TUF 4. 7U 0. 1UF
20% —1— 280/0 % %
4V 2 6.3V 2 2 4
X5R CERM CERM
402 603 402
MCP 3.3V I/ O Power MCP 3. 3V/ 1.5V HDA Power - MCP 3.3V DP & USB PLL Power
205 =PP3V3_S0_MCP 105 =PP3V3RIV5_S0_MCP_HDA 220- OHM 2. 2A PP3V3 SO _MCP_PLL_DP_USB .,
250 mA 70 mMA veos MNTRECR WD . 210 mA
C2543: 1C2544 |1 C2545 C2548 1 1 C2549 1 C2596 |1 C2597
4. 7uF —— —— 0. 1uF —— 0. 1uF 4. 7TUF uF —— 0. 1UF —— 0. 1uF
o T T, v T, 8% 629 2 R2595 |- 20 T, v
e=:Y oo oSl CER CER PLACE_NEAR=R2595. 1: 50 mi | 6 33 Soam So5M
GND MCP PLL_DP W2
A1 17w 1
= 3 olfb2 =
MCP 3. 3V AUX/ USB Power _—
. =PP3V3 S5 MP MCP 2. 0V-3. 3V RTC Power
240 mMA 20108 7 _PP3V3_G3_RTC
? UA (R)
C2550 1 1 C2551 5 mA (S0) C2552 1
4. 7TuF 0. 1uF 4. 7TUF
9% 207 62
Cihw 2 2 CERM CERM 2
603 402 603
MCP 3.3V MAC/ SMJ Power ) MCP 3.3V MAC PLL Power FLRSE
- = FERR- 240- OHM 200MVA
A 2018 08 _=PP3V3_ENET_MCP_RMGT s =PP3V3_ENET_MCP PLL_ MAC PP3V3_ ENET I\/CP PLL_MAC SRS YA S NI IS
300 mA 20 mA : s :
553: | 2554 MCP St andard Decougl i ng
. 7TuF 0. 1uF 4. 7TUF 0. 1UF s |
o Oso b Oso -
ol e ik, el T %% d} Appl e I nc. Iungus—I—OE’l 8407 1D
603 402 603 402
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MCP GFX Cor e Power
22 20 _=PPVCORE SW MCP_GFX
15350 mA (0. 85V)
C2600: |:C2601 | C2602 | C2603 | C2604 | C2605 |:C2606 |*C2607 |C2608 |:C2609 | C2610 | C2611 Ji02612 MCP 3. 3V RGBDAC Power
10UF — L4 7UF — 1 —— 1UF ——0.22UF ——-0.22UF ——0. 1UF —4— 0. 1UF —— 0. 1UF —— 0. 1UF —/— 0. 1UF —/— 0. 1UF 0. 1UF — PP3V3 SO MCP DAC .
20% —1— —1— 20% T 10% —T— 10% —— 20% —T— 20% —— 20% —— 20% -1 2 —— 20% 1 20% 1 20% 20% =
6. gv 2 2 av 2 lSV 2 lSV 2 6.3V 2 6.3V 2 lSV 2 lSV 1 2 lSV 2 lSV 2 lSV —IZ lSV 140 rTA
X5R X5R X5R X5R X5R X5R CERM CERM CERM CERM CERM CERM
603-1 402 402-1 402-1 402 402 402 402 4 402 402 402 402
£ If RGBDAC is used, requires ferrite (155S0382)
plus 1x 4.7uF 0603 & 1x 0.1uF 0402 cap D
If RGBDAC is not used, tie to G\D.
MCP 3.3V/ 1.8V I FP Interface Power MCP 1.05V | FP PLL Power
78 =PP3V3R1V8_ SO0_MCP_| FP_VDD 75 _=PP1VO5_SO0_MCP_PLL_I| FP
180 mA ( 1.8V LVDS) 60 mA
Cc26201 [r1C2621 C26301 [1C2631
4. 7yF % JuF 4. 7uP %oluF
82"2 > %% T T2 80
By S5 55 o5
L L -
MCP 1. 05V Di spl ayPort Power
78 =PP1V0O5_S0_MCP_DPO_VDD
160 mMA
Cc26401 [1C2641
4. 7TUF —— ggluF
20% 9%
%q T C
117 _MCP_TMDSO_RSET 117 _MCP_| FPAB_RSET
17 _MCP_TNMDSO_ VPROBE 112 _MCP_| FPAB_VPROBE NO STUFF
NO STUF NO_STUFF 1R2655
06155 1 1K
Cé% %}EW
2 5402
402 re—

ﬁ“g

Current

1R2650

,\,.,_.o

(MCP80_TDP_EDP_Bri ngup_Tar get s_Appl e. pdf

nunbers from MCP89 AOl1 Bring-Up Support docunent

dat ed August 5, 2009)

5

K6/ K69 EDP currents used
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RTC Cr yst al Pl at f or m Reset Connecti ons

R2810 2810 LPC Reset (Unbuffered)
w 1,91 2 RIC CLK32K_XTALOUT_R . 12
A 15 R2881
R2811% Mzzl)ﬁ}év C?ggfgL . %v = 10 oy LPC_RESET_L PLACE_NEAR=UL400. K7:5 MM; 33 , L PCPLUS RESET L o -
10M 5%
8% 2, 768K = ey R2883
M:leb\évz 7 1.5><1.47§/|r< ngsjﬁl o5 1 33 2 SMC LRESET L o =
10 @on—RTC_CLK32K XTALI N 1 |’|)2 PLACE_NEAR=U1400. K7: 5 MM M:%}é’
!i‘% J_ o5
\/ —
=
R2815 y PCl E Reset (Unbuffered)
0
1 MCP_CLK25M XTALQUT . MCP_CLK25M XTALOUT R .
= No SToFE] AR R2891
R2816' k{zg%}é’ CRITI CAL o G ERESET L 1A\ 2 PCA9557D RESET L 2
]é[.\/{,l Y2815 ‘:’F':)()< NC el J slsgw @r
Miibgvz Sl&%zoxgoé)lmﬁ S NC R2§93 hob™
1 2 BKLT PLT_RST_L .
e MOP_CLK25M XTALI N T Vsléfgv oD
R Rego4
1 2 AP RESET L
o ©
o5
PLACE_NEAR=U1400. L5: 5 M\ R238325
2 10 my—LPC_CLK33M SMC R - NEARE L5 1 A 2 LPC CLK33M SMC a5
¥ }gzv R2826
40 LARA2__LPC CLK33M LPCPLUS gy o 1=
PLACE_NEAR=U1400. L5: 5 MV 151/gW
hob™
R2829
10 oy PM_CLK32K_SUSCLK_R 1,\5\3\/2 PM CLK32K_SUSCLK gy s 7=
PLACE_NEAR=U1400. H11: 5 MM 51/g¥v
hos
., _=PP3V3_S5_MCPPWRGD . .
System Reset Crcuit
1 w PM SYSRST_L
Cg.815% e XDP
c%‘fz R2896 R2899 10K pull-up to 3.3V SO inside MCP
0 XDP DBRESET L 1 0 > 1 33 5 PM SYSRST DEBOUNCE L SYNC MASTER=K87 M_B SYNC DATE=02/ 26/ 201
= 118w ov SB M SC
VR PWRGOCD DELAY s 92830, o R289T! rprr—r——r]
M B SOTS53 5% b 051-8407 | D
4 NMCP_PS PWRGD gm0 1/ 18W Appl e I nc. uzvms—l—
o 3 m—ALL_SYS_PWRGD 2|, V05 402 ® A 0.0
3 SILK_PART=SYS RST = NOTI CE OF PROPRI ETARY PROPERTY: [
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Page Not es

Power aliases required by this page:
- =PPLVDDR_S3_MEM A

- =PPDDRVTT_SO_MEM A

- =PPSPD_SO_MEM A (2.5 - 3.3V)

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

BOM options provided by this page:

( NONE)

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

. =PPDDRVTT_SO0_MEM A

=PPLVDDR _S3_NMEM A

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

o
o
Q
©
o
'_\

_L| |“_

O
o =
QP
N e
I
*5
D N
PO<STI

2 C2912

i

_[2C2916

2C2913 2C2914 2C2915
== QuptUF  —
W TR TR

2C2917

T

2C2918 |2 C2919
—— %t YF :

2 C2920

A

22921 |2C2922 |2 2923

.o PPVREF_S3_MEM VREFDQ A
0 21 15 rEy—VEM A_CKE<0> ;Z gu(tu R TI CAL('K;;C ;g MEM A_CKE<1> qamy s 2o
715N M55 78 MEM A A<15> 1570 C29301
e o MEM A BA<2> NOXTTO i%?g}.? ALag ] 80 NEM A A<14> = Y 22—
81 | 5 voD mg VDol 82 %E 2 2
1 > MEM A_A<12> 53 | 5 A12/ BC* ,; 5 Al ] 84 MEM A A<11> ams o 40
7 15 rmy—VEM A_A<9> 85 [ 5 no A7G]_86 MEM A A<7> am s o
57 | voo VoD |88 1
7 15 > MEM A_A<8> 89 | 5 A8 d Aso| 90 MEM A_A<6> ams o =
7 15 rmy—VEM A_A<5> 91 [ s s Ao 92 MEM A_A<4> am s o
93 [ voo [ )
7 15— NVEM A_A<3> 95 | 3 a3 é Ao 96 MEM A _A<2> am o
0 15 > MVEM A_A<1> 97 | 5 AL = Ao 98 MEM A_A<O> am s ©
99 | voo 8 VoD, | 100
70 15 [THD MEM A CLK P<0> 101 o K0 I} Kig 102 MEM A CLK P<1> am s o
7 15 o VEM A CLK_N<0> 122 0 & ¢ K1 o 122 MEM A CLK N<1> ams o
VDD
70 15 oy VEM A_A<10> 1o7 gA 10/ AP % BAlg 108 MEM A BA<1> ams o
70 15 > MEM A _BA<0> 109 [ 5 gao RAS* & |_110 MEM A RAS L amyss o
411 1 5 voo VoD | 112
0 > MEM A VE L 113 | ver S0* o | 114 MEM A CS L<0> @
015 - MEM A_CAS L 115 | 5 cas T0o| 116 MEM A_ODT<0> ams o
117 | 5 voo VoD G | 118
70 15 [T NVEM A A<13> 119 o Al3 DT 120 MEM A _ODT<1> ams o
715 > MEM A _CS L<1> 121 | Js1v N(:O__lgch
123 | 5 vop VDD 124 PPVREF S3_MEM VREFCA A
S TEST EF 126
Nc%—g VSSS 'k \,chg 128
»Ey—=MEM A_DQ<32> 129 | oos2 Q860|130 =MEM A DO<36>  (mryas C2936 1 |t C2935
woqa>=MEM A_DO<33> 131 [ 1 pos3 DG87Gy | 182 =MEM A _DQ<37> D 0. 1UF o2 UF
133 [ 3 vss vss g | 134 N W
sy =MEM A DOS N<4> 135 | pasar v 136 =MEM A DMk4> e -LF
=TS =NVEM A DOS P<4> 137 | 5 posa Vss & 138
B[ vss bB8 G| 140 =MEM A DQ<38> o
woqmy=NEM A_DO<34> 141 | ooga DBog, | 142 =MEM A_DQ<39> oo
=TS =VEM A DO<35> 143 o D®BS vss o | 144
145 [ vss oQtag | 196 =MEM A _DQ<44> o
woqm>=NEM A_DO<40> 1715 oo bous g, | 148 =MEM A DO<45>
s> =MEM A _DO<41> 149 | o b1 vss o] 10
451 1 5 vss DGS5* & 152 =MVEM A DOS N<5> o
2 [T =MEM A _DIVK5> 153 | 5 ovs DQS5 154 =MEM A _DQOS_P<5> Ve
155 | vss vss o] 156
268D =MEM A DQ<42> 157 o D2 D66 1538 =MEM A DQ<46> &
woqa>_=MVEM A_DO<43> 159 [ 3 pous D76 | 140 =MVEM A_DQ<47> oo
461 | 5 vss vss g | 162
woqm>=NEM A_DO<48> 163 | ooss B2, | 164 =MEM A _DQ<52> o
258D =MEM A _DQ<49> 165 o Do DEB30 166 =MEM A _DQ<53> Ve
167 | vss vss g | 168
nEry—=MEM A_DQS N<6> 169 | 5 ooss+ oMo L10 =MVEM A_DMVk6> am=
» o> =MEM A_DOS_P<6> 171 | 5 ooss vss g | 112
17313 vss DBag | 174 =MVEM _A_DO<54> o
Y nd =MVEM A DO<50> 175 | 5 bgso D55 | 176 =MEM A DO<55> o =
23 B> =MEM _A_DQ<51> 177 | 5 bcs1 Vss o 178
179 | 5 vss D0 1§40 =MEM A _DQ<60> e
268D =MEM A _DQ<56> 181 | 5 Ds6 DBl | 182 =MEM A DQ<61> ao
@y =MEM A DO<57> 183 [ ) pcp7 VSS o| 184
185 [ 3 vss Dos7+ G| 186 =MEM A DOB N<7> oy
> =MEM A_DMVE7> 187 | pw bas7, | 188 =MEM A DQS P<7> o
189 | vss vss & | 190
Y nd =MVEM A DO<58> 101 | J ooss oQs2Gy | 192 =VEM A DO<62> o
20 o> =MEM A_DQ<59> 103 [ 5 boge Dos3o | 194 =MNEM A DO<63> e o
o5 [ 5 vss vss o] 196
s =PPSPD_SO_NEM A MVEM A_SA<0> 197 | 5 sp0 EVENT* & | 198 MEM EVENT_L o 10 27 2
| 199 |5 voospp spag | 200 =1 2C_SODI NVA_SDA (g
MEM A SA<1> 201 [ Jsm scLo ] 202 =12C SODI MVA_SCL ermys
203 | - vrT VT | 204
C2940 i
2. 22’; Foxconn: 516-0201 -
i Ay Mol ex: 516- 0213

29

1 n
Factory" (top) sl ot
1 SVREFDD — VS5o-2
315 vss D44 =MEM A_DQ<4> &
= 5 6 =
oD _NNEEMQ DO<(£§ S 1ot® o 1y caL PEo— MVEM A_DQ<5> o
@@= DO< o 0aL VSSc
ol vss MT 1 =MEM A_DOS_N<O> "
2 o> =MEM A_DMKO> ]S ov 32900 %2 DQSUC 1 ~MVEM A _DOS_P<0> @EH
|13 o Vss F- RT- THB VSSC 14
28 CBD> fl\/EM A _DQ<2> S o b2 VR DB o 12 fl\/EM A _DQ<6> Va:im N
28 B> =MEM A_DQ<3> o O?,i'; §b \I/Dgc - =MEM A DQ<7> &>
rashenacose ThHoom o sl ] oammansaz o
D= Zfore 52 R =g
0@y =MEM A_DOS N<1> 27| oost+ ®  owg| 28 =NVEM A_DMk1> -
28 =MEM A DOS P<1> 29 DQS1 é RESET* o 30 MEM RESET L 15 27
da:nt a0t 2 VO 22 am
¥a:m fNEM A DQ<10> 33 o DQLo 1/8') DQL4o 34 fl\/EM A DQ<14> @ =
oAy =MEM A_DO<11> 2? O.\gglsl D\?;;C 2 =MEM A DO<15> ey
@y =MEM A_DO<16> 39 8.1;;15 % quog 40 =NEM A_DQ<20> ey s
w0 Ay =MEM A_DO<17> N e b@15 ] 42 =MEM A DO<21>
43 o VSS VSSC 44
n@y=MEM A DOS N<2> 45 | 5 pose+ oveo | 44 =MEM A _DiVk2> am =
woas_=MEM A_DCS_P<2> 47 [ 5 o2 vss o] 44
49 | 5 vss DQR2p| 30 =MEM A DQ<22> a>
28 B> =MEM A DQ<18> 51 o bais D@30, 52 =MEM A DQ<23> e
»@D—=MEMLA_DO<192 22 0 DS s 24 MEM A_DO<28
VsS D8 = > 28
oy =VEM A_DO<24> 5712 bopa oo | 58 | =NEM A DO<29> o,
=] 59 6!
2oy =MEM_A_DQ<25> o D@5 VP
61| 5 vss DQs3* | 62 =MEM A DOS N<3> 2
2 =MEM A DM<3> 63 DVB DQS3 64 =MEM A DQOS P<3> 2
° O B2 v o es @D =
i fl\/EM A DQ<26> 67 o D@6 DQBOG 6 fl\/EM A DQ<30> oo
oAy =MEM A_DO<27> 3? & D7 D®B1G ; =MEM A DO<31> &y
o VSS VSSC
Foxconn: 516-0201
Mol ex: 516-0213
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P Not
Power aliases required by this page:
- =PPLVDDR_S3_MEM B
- =PPDDRVTT_SO0_MEM B
- =PPSPD SO_MEM B (2.5 - 3.3V)
Signal aliases required by this page: . . .
- Z12c_sol MvB_ScL _PPLVDDR S3 MEM B DDR3 Pl ane Stitching Caps (Space evenly across plane split)
- = 2C_SODI MVB_SDA P =22 A2 . .
BOM options provided by this page:
(NCNE;D P Y pag C31001: C3101i J3C3110 2C3111 |2C3112 2C3113 2C3114 2C3115 2C3116 2C3117 2C3118 2C3119 2C3120 2C3121 |2C3122 J3C3123
: i i 10UF —— Ti0UF Ur~ g TUF g iUF JUF Q. iUF g, IUF" —— 0 1UF JUF D
NOTE: J3100 is OM Tted on this page. ey — W o —— 949 — Oy 5 = Qa9 o —— 99 —— 9 —— 9
Proper APN(s) required el sewhere. 6)@( 2 6@ g;r —|_1 }g\,, 1 g\,, 1 }g\,, 1 }g\,, 1 }g\,, }g\,, 1 g\,, 1 }g\,, 1 g\,,
] [
+ _=PPDDRVTT_SO_MEM B = =
H n
'Expansi on" (bottomnm) sl ot
. _PPVREF _S3_MEM VREFDQ B
70 21 18 MEM B_CKE<0> 73| SoRED——CRETg 4 MEM B_CKE<1> ams o 1 CSVREFDY — VS%H-2
= E oo EFY B MEM B A<15> C3130* JiC‘Sl31 =MEM B_DQ<0> ; ey o oM B B
NC Al5 15 70 28 = o O = D 28
70 15— MEM B_BA<2> NCXs 'g g2 J3100 A14g 80 MEM B A<14> %ls 70 27218 —— ?O}UF ZB% =MEM B_DO<1> 7 opa ORLTICAL VSSC 8 _—
<\ 8 oM T 1 =
8L | 5 VDD F-RT-BGA3 VDDo| 82 %E 2 2 EE%“' 915 vss MEM B_DQS N<O> pmy 25
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; 1
RST* on 'platformreset’ so that system 2402 i1 \ VREFMRGN CA SODI MVB BUF 1,\/:§/:;\/2
wat chdog wi || di sabl e margining. 3|, ¢ VREFMRGN: YES M:ll/g,\g\/ PLACE_NEAR=R3333. 2: 1mm
= + V. L
NOTE: Margining will be disabled across all 402
soft-resets and sl eep/ wake cycl es.
Required zero ohmresistors when no VREF margining circuit stuffed 1‘%5%%3\‘: YES
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 100K~ o oo lves
11650004 2 RES, ML FI LM 0, 5% 0402, SM LF R3321, R3323 CRI TI CAL VREFMRGN: NO %;‘EEV CZO?>2140 1 NG '\&?4% VREFVRGN: YES
) 1
116S0004 2 RES, MTL FI LM 0, 5% 0402, SM LF R3331, R3333 CRI Tl CAL VREFNMVRGN: NO 2 {’4’;— VP 25 R233é'|22
1 =Y cL | VREFMRGN MEMVREG BUF 1 DDRREG FB o -
= s, ¢ VREFMRGN: YES M:ll/gw PLACE_NEAR=R7320. 2: 1nm
i hob™
Page Not es S
Power aliases required by this page: ‘R3340
- =PP3V3_S3_VREFMVRGN 100K 5 a VREFMRGN: YES
- =PPVTT_S3_DDR BUF AR M\l@?zs% R3zg744
Signal aliases required by this page: 2402 AL \ VREFNRGN CPUGTLREF BUE 1 2 CPU_GTLREF oD w0 e
- =l 2C_VREFDACS_SCL a3, 74 VREFMRGN: YES M:ll/é")}é" PLACE_NEAR=R1005. 2: 1mm
- =1 2C_VREFDACS_SDA = + v g
- =1 2C_PCA9557D_SCL
- =1 2C_PCA9557D_SDA
BOM options provided by this page: VREFMRGN: YES
VREFMRGN: YES - Stuffs VREF Margi ni ng 1R3345
Circuitry. %‘QOK
VREFMRGN: NO - Bypasses VREF Margi ni ng Trisw
Crcuitry. 2402
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG CPU GTLREF ( FSB) SYNCI,,:’,"L%SéE/FtKW L= o =Y D_ATE:(_)Z 28,2010
DDR3 re Mar gi ni n
DAC Channel A B c c D D g _|
PCA9557D Pi n: 1 2 3 4 5 7 d} Appl e Inc. 051-8407 | D
Nomi 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 £R5 E@g@h&gﬁ@%@ﬁ&éﬁg@#&ﬁm
VRef current: +3.4mA - -3.4mA (- = sourced) +33uA - -33UA (- = sourced) +750UA - -528uA (- = sourced) || TO M NTAIN TH S DOCUMENT | N 0N DENGE 33 OF 109
DAC step size: 7.69nmV / step @ output 8.59nV / step @ out put 9.24nV |/ step @ out put 11 NOT TO REVEAL CR PUBLISH I T IN WHCLE CR PART 29 OF 76




PCl E WAKE L oD
PLACE_NEAR=J3401. 15: 2MV
C3431
5o, CONN PCIE M NI _R2D P 1712 9-1UF poEMN RDCP A
1o% | [ 16V X5R402
120 CONN PCIE M NI _R2D N 1120-1UF pgEMN _RDCN e
1% | [ 16V X5R402
51650582 C3430
PLACE| NEAR=J3401. 17: 2MV
CRI TI CAL
CONN PCIE M NI _D2R P
J3401 oD
Al RPORT
32 o~ 31 CONN PCIE M NI _D2R N oo SR
~ QRI_TI CAL
2o otk 90- OMA
(AP RESEIL CONN L) gy g 0 O Z -> PLACE_NEAR-13401. 11: 24 | 001
(AP CLKREO O L) : 8 o O 7 = 75 7 O OO N TUUIVICIVIINE CONINT T nd T T T = FOr = CECRITUUIVITIVIIND Ll @9
10 9 - —
Ncl_z_ggu * 57 POE_CLKIOOM MNI_CONN N 1 [YY Y2 PCl E_CLKI00M M NI _N g 3V S3 WLAN FET
14 13 h
ne Te'g g_i - qrT §|L MOSFET TPCP8102
18 17 -
20 o O_E - PLACE_NEAR=J3401. 23: 2W gD%MF‘vml\l‘S CHANNEL P- TYPE
20 ot -— s CONN USB2 BT P 4 L3 USB BT P oD RDS( ON) 20-30 MOHM @. 5V
24 23 — =2 CONN_USB2_BT N ==
0 o >— LOADI NG 0.727 A (EDP)
oo of ] YAT.Y ~ BLUETOOTH —
28] Jer . . PP3V3 S3 BT F <D
30 29 — .
oo %ﬁé@fﬁ BHEB3 TN
34 _~ a3 1C3432 L3406 SENS_R ENG
= DLUF CRI TI CAL
in. 2 (Y Y Y e =PP3V3_S3_BT ,
2 PLACE_NEAR=L3406. 1: 2MV 15550367 R3452 CRI TI CAL
402 FERR-o}oZzOLFCHM 1.5A L3404 0. q/02 Q3450
= PLACE_NEAR=J3401. 27: 2MVI 727 MA PEAK FERR- 120- OHM 3A 172w TPCP8102
606 MA NOM NAL NMAX 1206 > IVIR—SM
. PP3V3 W AN LYY Y L2 g0 PP3V3 WAN F 1 2 PP3V3 WAN R
—W BTFES. B 0603 M N-NEGK-W DTHEd. 5 3 4 M NRESCW BT, 5 4 =
VOLTAGE=3. 3V VOLTAGE=3. 3V VOLTAGE=3. 3V ~ zﬂ =PP3V3_S3_ WAN
©
= C§412f2= 1 C§412:;]f 1 1 C34}:20 © —
. e . - L 1
PLACE_NEAR=J3401. 29: 2MV L‘é;\\?z__ Cli % ;_ _; ié)gzy ¥ C:3451 1 1R03K451
702 702 805 0. 033%%52 %ﬁlﬁ‘é’
. C3450 285 R3450 2402
- 0. 10F 232
PP3V3_WAN F .6 LACE_NEAR=QB450. 5: 2MM 1|2 H3V3WAN SS 1 2 PM WAN EN L e
PLACE_NEAR=QB450. 7: 2MM | L/ I\{‘:y\l
Supervi sor & CLKREQ# |sol ation = 19y 1 -1§¥V
iy 0
=PP3V3_S3_WAN , .,
| SNS_AI RPORT_P o 7
I SNS_Al RPORT_N
CRI TI CAL 1C3440 oD =
R3] (13458 Voo = %"
T, 10¥
gh o B0, T
402, 2402
PAVAW AN VMON 2 |sense o PART NUMBER | QrY | DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
10150245 1 RES, 00HM 5% 1/ 4W MF- LF, 1206 R3452 SENS_R: PROD
, AP_RESET_CONN L _4
- - LL A
DLY = 60 ms +/- 20% AP RESET L om =
ol AP GkeEo T D"
 AP_CLKREQ Q L _7lin =2 oD SYNC VASTER=K87 M.B SYNC DATE=02/ 26/ 2010
T e
‘3454 B oo X16 W RELESS CONNECTOR
100K S as Rt o
1o 051- 8407
o d} Appl e | nc. oo
462 1 <} A.0.0
= NOTI CE OF PROPRI ETARY PROPERTY:
— THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COWPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 34 OF 109
Il NOT TO REPRODUCE OR COPY I T
DO NOT SYNC W TH K84. CHANGED M NI _RESET_CONN L CI RCUI T FROM SCHM TT TRI GGER TO SLG PART COPI ED FROM K69. R3453 |'S DI FFERENT FROM K6 111 NOT TO REVEAL CR PUBLISH I T IN WHOLE CR PART
I'V ALL RI GHTS RESERVED 30 O: 76
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=PP1VO5_ENET_PHY ,
(221mA typ - 1000base-T)

( 7mA typ - Energy Detect)

PLACE_NEAR=U3700.[28: 1. ’
ACe_NEAR-S 00, 36: 1.5 W
CB?J.OICB?J. l 1| we: marvel | nunbers, update for Realtek
0. 1UF - CRI TICAL
=PP3V3_ENET_PHY e /2 L37 15
o8 — PLACE_NEAR=U3700. 37: 1. 5 MV A FERR 120 O_|M l
(43mA typ - 1000base-T) - 0402- LF BLACE NEAR-US700. 3615 WM
(lQYTA typ - Energy Det ECI) PLACE NEARbLAZOD 151 PLAMifiNE, R=U3700. 21: 1.5 MV PLACE_NEAR=U3700. 28: 5 MM
WF: Marvel | nunbers, update for Realtek 1C3700 [1C37 01 1C3702 = 2
CRI_TI CAL - (}’g-o}UF f— (})8°/ —= (}’gf}UF PP1V05_ENET_PHYAVDD
L3705 B R T e R
FERR- 120- OHM 1. 5A 435 408 438 ENET1V05: BEXTC3715 1| C3716 1t AGEST. 05V
0402- LF G714+ R3722 2. 20F L 0. 10F L
22 ) ST T W s
> L 6 gz g,g’lﬁ\é/ 'ER R . =PP3v3_ENET_PHY_VDDREG ,
X . - - -
PP3V3 ENET PHYAVDD 2402 FLE e eop s il If internal switcher is used, nust place 1x 22uF &
BFFEER § MWV - PLACE 700,411 5 W = -4 ENEFIVO?ZI ENEF%\Z/(); INT 1% 0.1uF caps w thin 5mm of U3700 pins 44 & 45.
: PLACE NEAR-US700. 6: 1 = .
v 1C3705 |1 C3706 ARG T Cg 1 é 1 C3 NOTE: VDDREG rise time nust be >1nms to avoid damage to switcher.
0. 1UF -0 1UF ENET1VO5: | NT 18y -
B gg B }4’ —4 21 gz 2 éstR
235 285 PP1VO5 ENET PHYAVDD R 4
k&_l:\\/\éETH: & 0402 50017 16WF- LF p 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.
— Y R3750* IR3751 R3752* If internal switcher is not used, VDDREG and REGOUT can fl oat.
NO STUEE © g 3K << ) o =< . ’g!,/\n 4507K 4. 7351 =RTL8211 REGOUT ,
1 16 1 ACE_NEAR=L3720. 2.
R371200K1 1‘I1?377K25 %’ 5 g e ~g- o ;5}29’2 X A cRiTicaL WRE }29'2 ENETIVO5: [ NT| ENET1VO5: | NT
et I B - L ENETLOS TN Gre1: 720
1 1 < > 2
AN Bs! 0o~ BRD Por ExrBral O1. bBLeERaL s teher - abs, [ ), MBat" CRl T7| 6,‘6\L 4. 70K 6. 91A ng g&éw‘
X5R
» o =RTL8211_ENSWREG -2 |Enswres RTL8251CA VB- GR recouT| 48 RTL8211 REGour L 1YY YLz g
- TQFP NECK, TH=8 PLE031B- SM PLACE_NEAR=L3720. 2: 5 MM
R3796 A I.Eilg OIDTETRE  PLACE NEARILS700. 451 5 WA
s o rmy—ENET_CLK125M TXCLKA QA 2 » ENET_CLK125M TXCLK R - 22 Txc R 19 g s ENET_CLK125M RXCLK R R3790 o . 2 ENET_CLK125M RXCLK 10 73
how
L 1 » oy ENET_TXD<0> - 22 x00) RXOL0] |24 o »| ENET_RXD R<0> R3791 o 1 \\p2 ENET_RXD<0> P
7 o —ENET_TXD<1> ; 24 lrxpy 1] RXD[ 1] / TXDLY| 16 ; | ENET_RXD_R<1> RS /92 ¢ LAAN o UIOW VTR 02 ENET RXD<1> oD 0
s oy ENET_TXD<2> DEE | P =R R 2]/ Aol 17_g | ENET RXD R<2> RT3 0 i AAAZ o o —mr—roe—ENET_RXD<2> o
7o oy ENET_TXD<3> - 28 [TX0I 3] R3]/ ANL] 18 2| ENET_RXD_R<3> R3/94 ¢ LAAA—or—rrenr—r—ror—ENET_RXD<3> oD = 7
27 13
» gy ENET_TX_CTRL - L RXCTL - »| ENET_RXCTL_R R3795 0 1 \pAZ ooy ENET_RX_CTRL oD o 7
e ENET_NMDC - 39 Ivoc MO+ 0] | g ENET_MDI _P<0> 22 73
By ENET_MDIO 2L W00 MANAGENENT M -[0][ 2 gy ENET_MD_N<0> oo -
124 MO H 1] |2 ENET MDI _P<1> s
F230 M -[1] 12 gt ENET_MDI _N<1> 22 73
o rmy ENET RESET L 1,4/, 2 RTL8211_PHYRST L 29 |pyvrsTer RESET | vEDI A DEPENDENT - Nt
5% NO STUFF M (2] |8 gt ENET_MDI _P<2> Va:n T
REDE C3725 M -12] 2 g ENET_MDI_N<2> oy oo
4 -0, 1UF RTL8211_RSET - 26 |RsET REFERENCE T
ENET_RESET_L |'S NOT ASSERTED WHEN WOL |'S ACTI VE. ] %ﬂ{% - MDA 3] L1 g ENET_NMDI_P<3> s
HENCE, RC (C3725 AND R3725) ARE NOT STUFFED. o2 M -[3] |12 ENET_MDI_N<3> o s
RTL8211_ CLK125 - 32 |cLkizs
R§743;;9<1 cLacK LEDO/ PHYADO| 3 gy RTL8211 PHYADO
: %% 73 31 RTL8211 CLK25M CKXTAL1 42 |okxTALL LED LEDL/ PHYADL| 35 o o RTL8211 PHYAD1
Mib\év TP_RTL8211_ CKXTAL2 -3 loxxTaLe LED2/ ROLY|_38_ gy RTL8211 RXDLY
2 o
~ OO~ NO_STUFF
1R’3731 C37901: R3755'| R3756" 'R3757
~MRISIS 4. 7K 4. 7K 4. 7K
Qlmls 1OP|€:7)—— . g% . g% 606
1/16W 1 1 1
L5t el RS M TR
3 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
o > MCP_CLK25M BUFO_ R 1,35 2 RTL8211 CLK25M CKXTALL gy o s
40% YNC IVASTER=KS 7 b SYNL DAIE=UZ/ Zb6/ ZU1
PLACEMENT_NOTE=PI ace cl ose to UL400 t - r n e-|t P
Configuration Settings: 051- 8407 Ib
PHYAD = 01 (PHY Address 00001) Appl e Inc. rEvreToN
AN[1:0] = 11 (Full auto-negotiation) 8 A.0.0
RXDLY = 0 (RXCLK transitions w th data) NOTI CE OF PROPRI ETARY PROPERTY:
TXDLY = 0 (No TXCLK Del ay) THE LNECRVATL ON CONTAI NED HEREIN 1S THE
'Rl ETARY Pl Y_OF APPLI wVPUT I NC.
THE POSESSOR AG?EES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 37 OF 109
Il NOT TO REPRODUCE OR COPY I T "
DO NOT SYNC, EXTERNAL 1. 05V REGULATOR OPTI ON VAL mans resaven AL R PART 31 OF 76
3
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- COPY THI S PAGE FROM K36 CSA. 39
PLACE_NEAR=T3900. 3: 2. 54 . PLACE_NEAR=T3901. 4: 2. 54 MM
ENET CONN CTAP PLA *NEAR:TI—%'I@/IR(Q,E:‘NEA%T 1.3:2.54 WM
1 C3900 1 C3901 1 C3902 1 C3903
—L 0 1UF Lo 1uF Lo 1uF Lo auF
-1 10% - 10% -1 10% - 10%
2 ek 2 ¥ 2 o8 2 g8
ENET_MDI _x<1> pi nswapped for | ayout 3 B 43 R _—
ETHERNET CONNECTOR
CRI Tl CAL =
T3§MO 1 CRLTI CAL
7 @y ENET MDI_P<l> 1 12 s ENET_MDI_TRAN P<i1> ?OQ
,—'—, ,—'—' RJ45- '(:) o 1OHC1) X- K83
2 11 , R
7 @y ENET_MDI_N<1> I_ o) ana 2 ENET_MDI _TRAN_N<1> | L NET_MDI
|—3—1| 10| ENET CENTER TAP<1>1aan 2 (D L2145 ° IE:Z{E
X —> 1%1/ 16W' M- LF 402 3 o| TRANPL
TLA- 6T213HA R3902 — Clo | Trate
4 9 ENET_CENTER TAP<3>1 2 5 N2
— r I 191/ 1%- LF 402 D o) Ixz e C
7 sqary—ENET_MDI_P<3> 5 L Lt ]| 8 2 ENET_MDI_TRAN P<3> 12 6| Tranps
8
N3
- snqmry ENET_MDI_N<3> 6 7 s ENET_MDI_TRAN N<3> © | ™™
<— RX 9 %)
CRI TI CAL ﬁ Ofst ELD
1 T3§402 1 ENET_MDI _ TRAN_N<2> = g
73 a1, ENET_MDI_N<2> 73 | _ ||
< a > 514-0704
gy ENET_MDI_P<2> 2 1 2 ENET_MDI_TRAN P<2>
LIRS R390L,
il 19 ENET_CENTER TAP<2> 1 AN 2 5
X —> 1% 1/ 16W M--LF 402 pr—
TLA- 6T213HA R3900
9| ENET_CENTER TAP<0>1 2 75
— I— I 1% 1/16W' 'MF-LF 402
EE Ve ENET_MDI__N<0O> 5 |_ 8 73 ENET_MDI _ TRAN_N<0>
73 31 ENET_MDI _P<0> 6 7 7sENET_MDI _ TRAN_P<0>
e Sl
L L, ! ENET_BOB_SM TH_CAP
F | r F J: r Tr ansf ormers shoul 9 be M NAENE W BTHES: ShM
mrrore on opposite
6| 5| 4 9| 2[10[ 1 6| 5 7| 4 2[10| 1] H
SHI4EFE) #4d5i48d Sides of the bbard 1 C3910
—L T000PF B
D3900. 1: PLACE_NEAR=T3901.6:4 M T
D3900. 5: PLACE_NEAR=T3902.2: 4 MM 2 cerw
D3901. 1: PLACE_NEAR=T3902.6:4 M
D3900 01 : -
ROLAVBOS 24P B ROLAVBOES4p 8| | DB90L.5: PLACE NEAR=T3901.2: 4 MM
SLP2510P8 SLP2510P8
ENET_ESD 9 ENET_ESD 9
CRI TI CAL CRI TI CAL =
—
d} Appl e Inc. 051-8407
<} 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.
THE POSESSOR AGREES TO THE FOLLOW NG
DO NOT SYNC FROM K6, W TH K84' S CONNECTOR oo e et (89 OF 109
y 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED 32 O: 76
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CRI TI CAL
ODD Power Contr ol i)
TPCP8102
Z3VIR SV
PP5V_SW ODD R
» =PP5V_S3_CDD s ~pm
) R L 4mm
51850519 }:Ej.gﬁ}_ — PLhEER
CRI Tl CAL —
314502 R4596" 1 C4595 o— 9
L4530 3~ =PP3V3_SO_ODD _ ; 2 C4596
R4531 FERR. 1000~ OHM —0O abs, R EN LSoy L R4395 5" 5 0. 01UF
s __SYS LED ANCDE 2 AL ssvs LD anoE R 1 [ Y Y Y L2 _svs LED ANGDE UE 1ls R4597* 'Mz VRSS IIL/ SENS_R ENG  QRI TI CAL
2
Sanow 0402 101%50 596 . ols 14;5\9 %8)%/3' R459§1 3 ISNS ODD P oy s 75
L4531 4 S sswlegéEAPE = 0.00¢
L 4531 FERR. 1000- o+ —20 402, soT563 | Kh 1’%/;"/‘7 I SNS ODD N gy
—— 0. 001UF 2 46 75
- LYY\ 2lsvs Lep remum e L0 PVR EN 1 NOTE: 3.3V nust be SO if 5V is S3 or S5 to R
o= st ensure the drive is unpowered in S3/S5.
Q596 ol
SSMBN15FEAPE
sors63 | Kh
— 2 l—
s[c¥s Z
" oDD PWR EN L
- PP5V_SW QDD
. emm
W ETR-WY BTHEG.
SATA ODD FLgpag -
oo &P
l]&MPV%‘l‘S PLACE_NEAR=CA4520: 3WM
s =PP3V3_S0_CDD. 3 (Y Y Y4 s SATA ODD R2D UF_P 11124521 SATA_CDD R2D G P o
R — 0. 01UF |l 10%16v CERM 402
CRI TI CAL —
X 14500 2 (YY1 . SATA ODD R2D UE_N 112 CA4520 SATA ODD R2D C N n
R45930K 54|7:—252f—03164 ] 0. 01UE !l 10%16v CERM 402
130@ 1[5 ol2 PLACE_NEAR=14500. 6: MM PLACE_NEAR=U1400. AJ2: 3MV
202, 1 3|5 ole o7 SATA_ODD R2D P
= HI 1 SATA_ODD R2D_N
7 8
% 7 qomSMC_ODD_DETECT ° 8 g_£ 77 SATA CDD D2R C N @%‘/}%@L
- - 11 12 7 SATA D2R P
I'ndicates disc presence C = 88—7 - SATA_CDD D2R C | bO- CEIVIDUMA PLACE_NEAR=FL4525. 3: 3MM
FE] D TS 4 (Y Y Y L3 . SATA ODD D2R UF N 1]12CA526 SATA_ODD D2R N yomy 10 7
L 1 R — 0. 01UF |l 10%16V CERM 402
51650616 1YY Y2 . SATA ODD D2R UE P 1124525 SATA ODD_D2R P gy s
0. 01UF |l 10%16v CERM 402
PLACE_NEAR=J4500. 10: 4MV
PLACE_NEAR=CA4526: 3VMWM
SENS_R ENG
CRI TI CAL
ORI TI CAL %4%8)29 PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
FERR-L$()5-%Q|M AA 'll%w 101S0245 2 RES, 00HM 5% 1/ 4W MF- LF, 1206 R4599, R4598 SENS_R: PROD
. PP5V_SO_HDD FLT 1YY Y L2 PP5V SO HDD R, 1,%% 2 =pP5V_SO_HDD.,
VQTAGE—gV : W 0603 VQTAGE—QW B+FE8 am 3 4
a PLACE_NEAR=J4501. 9: 3nm a 2 C4502
0. 1UF L_ISNS HDD P ymy o v
209 . . .
1 ééfM | SNS_HDD Ny 40 7 Passi ve de-enphasis filter . .
O NEARSLAS00. 2: 2rmm Use O-ohmresistors and NOSTUFF caps if not using
CRI TI CAL =
SATA HDD FL4502 45862 |
oo 47PF 1 5% sov PLACEMENT_NOTE: Pl ace R4585, R4586, C4585, C4586 on the sane side.
BLP11S CERM 402 Resi stors shoul d be on inside, with SATA passing straight through.
——— 112 SATA HDD D2R C P 3 (Y Y Y L4 s SATA HDD D2R UF P CA5161 2 s SATA_HDD D2R FILT P R4586 . 2 SATA_HDD D2R Py 1o
CRI TI CAl —— 0. 01UF !l 10%16V CERM 402 27. 4 10 1416w
52&%28 4 1o SATA HDD D2R C N |2z (Y Y Y\t . SATA HDD D2R UF_N CA45151 2 1= SATA_HDD D2R FILT_N RAS8S 1\, 2 SATA_HDD_D2R N gy 0
k=l > 0. 01UF | ["10%16Vv CERM 402 27. 4 1% 1/ 16W
1 2 PLACE_NEAR=J4501. 6 3MM . ! Me-LF 402
g oo g PEAGE-NEARELAR94: §: 3MM CA585 1>
0 Ota— - a7pF 1T &% soy
7 8 CERM 202
9 O 0—1—0 - EQI#
NCXTT0 9712 90 & MA
13[9 oTia : I ODLPLIS
[15 16 ... SATA HDD R?D N 3 (YYY )4 _ = SATA HDD R2D UF_N 451112 SATA HDD_R2D C N _¢rm o n
— 0. 01UE | 10%16V CERM 402
51650616 1 SATA_HDD R2D P 2 (YY1 . SATA HDD R2D UF_P 45101 2 SATA_HDD_R2D C P (o n
0. 01UF |l 10%16v cERM 402
PLACE_NEAR=J4501. 12: 3MM .
PEAGE-NEARET4382: 143V

ﬁl% %nnect ors

BrRTRG, NOVEET s |

d} Appl e I nc. | 051- 8407 ID
= A 0.0

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NFORMATI ON_CONTAI NED HEREIN | S THE
P RI ETARY PROPERTY OF APPLE COMPUTER, | NC.
THE POSESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 45 OF 109
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART

IV ALL RI GHTS RESERVED 33 OF 76
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Port Power

s _=PP5V_S3 EXTUSB

Swi tch

18 (OO} USB EXTA OC L

POR IS METAL USB CONNECTOR PARTS

USB PORT A ( FRONT PORT)

PLACE_NEAR=J4600. 1: 3 mm

18 (T} USB EXTB OC L

NOSTUFF
CRI TI CAL CRI TI CAL
C4690 * + C4691 ||* 4616 |' C4696
100F —— —— 0 1UF ——100UF ——100UF
6.3V , , 1oV , 0% 5 %
X5R CERM POLY- TANT POLY- TANT
603 402 CASE- B2- SM CASE- B2- SM

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

s _=PP3V42 G3H SMCUSBMUX

Mux

SMC_DEBUG YES

PLACE_NEAR=J4610.1:3 MM TITCAL ToF

CRI Tl CAL

We can add protection to 5V if we want,

FERR- 220- OHM 2. 5A

1 2 PP5V_S3 RTUSB B F

ORI TI CAL ORI TI CAL
U4690. 7: PLACE NEAR: J4600. 1: L4605
U4690 | U4838: & BEASE-REAR 34898 113 WM FERR 220- OHM 2. 5A
TPS2064DGN
IN ot PP5V S3 RTUSB A ILIM . 1YY Y )2 Ppsvss RTUSB A
VECP M N_LTNE W DTH=0. 5 rm oo ™ N LT NE WDTH-0. 5 m
8 lor MNNEGCW D110 5 7o MNNEGCW DTHE0. 5 7o CRI TI CAL
X A X
3lem our2l® PP5V _S3 RTUSE B I LIM 4605 J4600
i M N_LTNe W DTH-0. 5 rm e T YoB
* N_NEC DTH=(
oz FHEER R 5 FUBEh g s
402 90- OHM p
G\D_TPAD = Lo
1 9 4695 + 1 C4617 75 72 USB_EXTA MUXED N 4 3 75 CONN USB EXTA N N
100F —— —L TouF — | 2 g
200 ——  —— 20%
82k 2 2 %2 7s 72 USB_EXTA MUXED P 1 Y 2 75 CONN USB E P 3 o
603 603 PLAC NEAR=D4! 2 4
PEASE-REARCRAS88: 3:2 ' b b s |2 o
o g0 .
5 s )
514- 0705
O . Al = .2
rcLAavPosozN | BA&BO: 3 BHAGE-NEARE34888: 3:3 MM
SLP1210N6

but | eaving NC for now

Pl ace L4600 and L4605 at connector pin

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

72 18¢HIy USB EXTB N

72 18¢HIy USB EXTB P

4650 'R4650
0. 1UF —— 10K
v /6w
Gt 240"
[
S
a7 36 35 MC RX_L 5 |\ SMC-DEBUG YES, | 1
o7 56 35 @OY—SMC TX L 4 v 50 -2
Pl 3USB102ZLE
7 10 gy USB EXTA P 7 |or TOFN
2 10 GEyUSB_EXTA N 12— errTI CAL
8 logs SeL] 10 USB DEBUGPRT EN L am =
B0 SEHZ? Gnssse o
B
SMC_DEBUG NO __I_
R4651 =
0
N 2
536 SMC_PEBUG NO
1 Tew
M5 R4652
1 0 2
5%
16w
e
ot
SYNC W TH K84. UPDATEI NEAR NOTES

DO _NOT
UPDATED SMC_DEBUG BOMOPTI ON,

D PLACE
STUFFED C4690

= CRI TI CAL
J4610
E?‘4Té F- RI-TH K84
BRON )
4 3 75 CONN USB EXTB N A
— O
4o
1 2 75 CONN USB E ) 3o
PHAGE-NEAREBIEB: 3: 2 MM 4o
4 13 15 |2 7
°C2P 2 8
- C 6
4&"3”8 514-0705
anl
R A0S o2N BI&18: 3 PrAGE-NEAREJ4818:5:2 WM
TOFF CRITT L

USB PORT B ( BACK PORT)

SYNG DATE=02/ 267 2010

%MSTER:K87 MB
t er nal

USB Connect ors
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8 7

NOTE: Unused pins have "SMC_Pxx"

( DEBUG_SW 1)
( DEBUG_SW 2)

( EXCARD_CP)

( EXCARD_OC L)

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

( EXCARD_PWR_EN) 3 Pl P10 |_L|£34S.29107 P60 PM EN 762
. SMC _RSTGATE L P11 LGA- HF PELL KI2 gy s NC
o2 25 ry—ALL_SYS_PVWRGD - AL2 P12 (1 CF 3) P62l KIl g s NC
62 @M‘_ﬁm_ P13 oMT P63l J12 g NC
NCx—gu—DLL_[P14 PEAL_KI3 gy SMC_ADAPTER_EN oo 1 36 62
1 O PM RSMRST L - Cc13 |p1s Pe5|_J1 &=—> NC
= qm—MP_VR ON &—C12 P16 P66 SMC _PROCHOT_3_3_L o
1 @o—PM PWRBTN L e D10 P17 P67l HI2 o SMC Bl L_BUTTON L am
s SMC_P20 D13 _[P20 P70|_NIO g SMC_CPU_| SENSE am
NCx—am—ELL P21 P71 1 SMC_CPU_VSENSE ot
NCx—gu—D12_{P22 P72l L10 gu  SMC GPU ISENSE =~ +mqse
NCx—gm—FLL P23 P73| N1 g SMC_GPU_VSENSE am s
36 P24 P24 P74 N _| SENSE a0
NCx—gu—E12_{P25 P75 SMC _PBUS_VSENSE 0
0 _SMC_BMON_ MUX_SEL e—F13 |P26 P76| N3 SMC _BATT_| SENSE am «©
NCx—gm—EL0_[P27 PT7| L12 e SMC NB M SC | SENSE e
72 37 10 LPC AD<0> P30 POl A7 g SMC WAKE SCI L mrmyes
72 37 19, LPC AD<1> P31 PBl{ B6 g 5 NC
72 37 19 LPC AD<2> P32 PSZL‘&@ 19 37
72 37 19@%& P33 P83 LPC PWRDWN L 19 37
72 37 19 M‘AF@A P84L‘M@ 34 35 36 37
25 LRESET_L P35 PB5| BS  gu  SMC RX L Amosess s
72 25 LPC CLK33M SMC P36 PB6|_ 06 quugp(OC) SVB MGMI CLK D =
oy LPC SERIRQ g D6 |P37 P90 SMC ONOFF_L 36 43
NC 4 |pao POl B3 SMC_BC_ACOK am o 5 s
3 _SMC P41 Pl A5_|Pa1 P92 SMC BS ALRT L 6
B SNVB_MGMI_DATA (QQ) ‘v. B4 |p4a2 P93 PM SLP_S3_L 7 19 62 66
s O SMS_ONOFF_ L - Al |pa3 poa| H4 PM SLP_S4 L 7 16 36 62
NCx—gm—2 P44 P95, PM SLP_S5_L 19
NCx—@—B2_|P45 Pos| F4 o PM CLK32K SUSCLK am s 72
36 SMC _GFX THROTTLE L P46 PO7| Fl gy ((OC) SMVB_0_SO0_DATA aD
9 @M_@_ P47
57 56 35 as SMC TX L P50
vamumm SMCRX L 8 e e
as@%@-ﬁ_ﬂ_ P52
3 _SMC_PAO - N3 |pao Ftégg 107 PEOL_K1 - SMC_CASE_OPEN am =
6 _SMC_PA1 - N1 |PAL LGA- HF PE1| J3 - SMC TCK ) 36 7
25 PM SYSRST L PA2 (2 OF 3) PE2| K2 - SMC_TDI am s 5
s @m—USB DEBUGPRT EN L (Q0) 4 M |PA3 oMT PE3[_J1 - SMC_TDO oo %+
2o 0@y WVEM EVENT L (QC) gy N2 [PA4 PEAL K& g SMCTMS __ mqrssa
3 _SMC_PA5 (O0) g 1 |Pas PFO|_K5 * SMC_GBH PONERON L a6
w@ SIS ERE (00 g3 o0 Pr1| g - SMC_SYS_LED o
an-EMBATLONL  (OC) 12 PF2| M - SMC LI D T 36 43 54
X B8 |PBO PF3|_L5 -~
o m SMC RUNTIME sa L "oy PRl 15 x NG
27 C—SMC_ODD_DETECT - B9 |pB2 PF5|_N4 - SMC MCP SAFE MODE  gormy a6
s SMC PB3 (See below) g AL0 |PB3 PF6|_L4 & NC
s _SMC_PB4 - C10_|PB4 PF7|_Ma - NC
%—gmu——B10 IPB5S
w SMC_PB6 N - c11 |res PO eXNC _ | NT .
s rmy—SMC_GEX_OVERTEMP_L - ALl |pB7 p@_NZ_‘A-M—@SNB BSA DATA °
 qom—SMC FAN 0_CTL - Gl1 |poo paa|_Kz o= (OC) SVB BSA CLK &> >
3 SMC FAN 1_CTL PCL Pc4|_K6 o= (OC) SMB A S3 DATA D
36 SMC FAN 2 _CTL PC2 PG5 SMB_A S3_CLK 38
o @m—SMC FAN 3_CTL - H13 |Pc3 PGs|_MZ SMB_B_S0_DATA s
22 SMC_FAN O_TACH pca PG7|_L6 ‘_.((!I) SMB_B _SO_CLK D
s D SMC FAN 1_TACH > G2 |pcs o SMC PROCHOT "
36 SMC _FAN 2_TACH H1l |Pce SMC_THRMIRI P
5 0D SMC _FAN 3_TACH - 113 |pc7 E:;Fz—‘—@“
12—
s y—SVB_X_AXI S - MLO_|PDO PH3|_Ad4 - ne SMC_PH3 a6
= [T SM5_Y_AXI S - N9 [PDL PH4|_B3 @&=—x NC
a5 Z | PD2 PH5| 4 —w—X NC
3 SMC_ANALOG | D PD3
a6 SMC_NB_CORE_| SENSE PD4
s D SMC_NB_DDR | SENSE > N8 |PDs
som—oMS ADCL4 0 L 0 K9 lPD6
eom—SMS ADCLS 0080 0 17 lPD7
SMC_PB3:
SMC | G THROTTLE_L for MG systens.
O herwi se, TP/ NC okay.

3 7 _PP3V3_S5

AVREF_SMC

s s _=PP3V3_S5

490

NOTE: P94 and P95 a

NOTE: SMsS | nterrupt
If SMS interrupt

H8S2117- R:
(SMC_PECI )

( SMC_PECI _VREF)
( SMC_PECI _VSTP)

can be active high or

SMC

S TIN

22

b

1
2

B

re shorted in sone platforns.

| ow,

is not used, pull

BYPASS=U4900. E1: D2: 5 nm
SMC_VCL
v
o~ o i
gl g=E o 2 0-47i%
X CERM xgg 2 P
AvVCC VvCC VCL AVREF . 1R4 9 0 1
L R4909
BYPASS=U4900. ML2: L9: 5 nm %29107 NIL_Ex NC - %50 %o(/?)K
LGA- HF 1 g\/ %}E,\é\/
(3 oF 3) abd, [ |,462
mMT &Y S KeC WoE =
& 37 5 [y SMC_RESET L o5 JReS* -
6 _SMC_XTAL A3 |XTAL
s SMC_EXTAL A2 |ExTAL NV [ ES g SMC_NM am
ETRST|_H3 g SMC TRST_L am
Avssl L9 NO STUFF
'R4A902 |'R4998 |'R4903
/VSSN 10K 10K 0
{4444 xwag00 e e < jbee
o o SM 2402 2402 2402
N ] S|
GND_SMC_AVSS 3 3 40
rename net accordingly.
up to SMC rail.
SYNC VASTER=K87 M.B SYNC DATE=02/ 26/ 2010
umia
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SMC Reset "Button" rvi r AVRE ; ;
, Supervisor & F Supply SMC FSB to 3.3V Level Shifting
w55 _=PP3V3_S5_SMC w5 _=PP3V3_S0_SMC
+ _=PPVI N_S5_SMCVREF
Deskt ops: 5V 1 1
Mobi | es: 3. 42V Il?('):'JOK(Sl 1Rﬁ'-BK()(:EO
C5020 1 - ° 'R5000 5% 5%
0. 47UE v N 1K st ¥
e U5010 ihigw 2402 b2 s
CERMXBR VREF- 3. 3V- VDET- 3. 0V 5402 p P s
- D gwc TPADFRET L oguras (1 Pd090304g  RESET* |8 SMC_RESET L oD s s CPU_PROCHOT_BUF .
49 36 55 y—SMC_ONOF MR2* (1 PY) PP3V3 S5 AVREE_SMC 5
SMC MANUAL_RST L 4 |peLAy REFUT| 8 _ 1 ° | ®060
. e A7) - DVB53DOWV
oo B o o 5062 do [io# | sorees
o [} 3
C50251| |1 C5026 3. 3K Q6060 L
102u|; 4 0.0/01UF 69 14 IDEM#\N\/Z CPU PROCHOT L R 5 p DVB53D0WV
Gxgg 2 2 g\" 1, 51/W SOT- 563
o hos" 4 S
6/D 1
PLACEMENT_NOTE=Pl ace R5001 on BOTTOM si de GND_SMC_AVSS 35 39 40 ;‘ %N%;:,\’,?SFEAPE
MR1* and MR2* nust both be |ow to cause manual reset. VO.TAGE=OV s — 2 I
Used on nobiles to support SMC reset via keyboard. o —1
NOTE: Internal pull-ups are to VIN, not V+. T[S ~ 92 °
1 SMC_PROCHOT am -
Debug Power "Buttons" o w0 0 oy PMLTHRMIRLP_L
SMC_ONOFF_L 35 36 43 3/D 059
o T oM T = 3 %"égé\'lsFEAPE
R5014'| ['R5015 L
9% 2%, "
603, 2603
S| LK_PART=PWR_BTN S| LK_PART=PWR_BTN L SMC THRMIRI P < >
PLACEMENT_NOTESs: =
= Pl ace R5014 on TOP side
Pl ace R5015 on BOTTOM si de
SMC Pul | - ups
355 _=PP3V3_S5_SMC
. s _SMC_PAQ R5091 100K 1 2
SMC Cryst al Crcuit SMC Al i ases «» SMC_PAL 2095 100K 2 rTewrTr o
- SNC PB4 gggg 1OK 1 2 5% 17 T6W M- LF 402
SMC_MCP_VSENSE — SMC ADC14 . _SMC_PB6 10K 5% 17 T6W M- LF 402
R5010 G010 ¥ WARE BASE-TROE 4 o > ’ L T W T 07
0 I5pF w0 SMC_CPU_FSB_| SENSE —_SMC ADCL5 oo =
1 VAKE_BASE= TRUE —3
s SMC XTAL = Y 2__SMC XTAL R I w0 SMC MCP CORE ISENSE ~ _— SMC NB CORE | SENSE as 0 m s SMC ONCEE L ?gg;g 110KK n 2 W W02
1 CRI TI CAL ._BASE= - st _SMC_LID R 00K 1 2
MZ-LIW 5010 » SMC MCP _DDR | SENSE — SMC NB DDR | SENSE - a7 35 5 _SMC_TX_L R5073 10K 1 o S% I7T6WM-LF402
02 = = —_— 5% 17 T6W M- LF 402
20, MK = C':':Oll TP SMC CPU HI_I SENSE _ SMC NB M SC | SENSE . oo SME RXL o074 100K s AN 2t rowrmerrmor
2 e =
SMC_EXTAL 11?'?5 e Aes o 0| SENSE — SMC ANALGG 1D oD - s 55 7 _SMC_TMB R5077 10K 1 2
W 1 TP_SNC_GPU | SENSE — SMC GPU_I SENSE o = s 35 _SMC_TDO 5078 10K 1 2 5% L IGWW-TFa0Z
© VAKE_BASE= — .. _SMC_TDI 5079 10K 1 5 5% 17 I6W M- LF 402
% TP75W=%J VSENSE = SMC_GPU_VSENSE o = ; ; SMG TCK 2822 TOK 1 > Zun i; Ea &t: Zg;
s _SMC BIL_BUTTON L 10K 1 2 O% -
s m—SMC_GFX_THROTTLE L = SNC LG THROTTLE L o LA CRCA 12“):7 70K 2 Z iﬁizwtiiﬁi
_ s _SMS I NT_L R5093 10K 1 2 % -
* R mAsE e =—=SMCSVELINT * - SNC_GFEX_OVERTEMP L R5094 10K 1 2 T
) ~LF 407
1 —MCP_WAKE REQ L — SMC _G3H PONERON L o =5 s o -SMC_G3H _PONERON_L 0098 100K 2 w307
s _=PP3V3_S0_SMC
R5096 *e
» o> SMC_MCP_SAFE MODE 1, O 2  MP SPKR o R5089
. . 5% s _SMC PA5 10K 1 2
System (Sl eep) LED Circuit Y : ST TEW W TFa07
+ =PP5V_S3_SYSLED SMC Pul | -downs
R5031! [*R5030 Target Current: 7.5 mA Unused Pi ns = SMC BS ALRT L RS076 100K 2T TEW Tz
1.74K 66.5 o 35 10 _SMC_ADAPTER EN o085 10K 1 2 [
1 O % mp—SMC_FAN 1_CTL — TP _SMC FAN 1 CTL »s _SMC_CASE_OPEN 5086 10K 1 2 DU 1/ I6W M- LF 402
it [t AR 235107 PM SLP_S4 L 5090 100K 1 g 2% ITIOWM-TF 402
402, 5402 TP SNCzFR&\I 1 TACH = SMC FAN 1 _TACH o 9 5% 17 I6W MF- LF 402
SYS LED ILIM s > SMC_FAN 2_CTL — NC SMC FAN 2 CTL ___ =
SYS LED L VDIV . FAN 2 _TACH = C FAN 2_TACH _ -
s mm—SMC_FAN 3 _CTL — NC SMC_FAN 3_CTL
R5032* _ E EAN -
RN . s . NG SMC_EAN 3 TACH = SMC FAN 3 TACH o =
116w B E Q6030
402, L DVB54DOUV s T SMC RSTGATE L = TPEEMC_ RSTGATE L
o SOT- 563 - SMC P10 _ N1A'l|<:’7Sl\/C_ P10 SYNC MASTER=K87 M._B SYNC DATE=02/26/ 2010
SYS_LED L = m = RKEBASESTROE imiz
& 3 » mp—SMC_P20 — TR S\ P20 SMC Support 1
. SMC P24 — TP _SMC P24 DARG ROREE !
o % D> = = I In 051-8407 | D
L 2 3 » —SMC_P41 — TP SMC P41 Appl e c.
* > SMC_PB3 — TP _SMC _PB3 S A. 0.0
—BASEST NOTI CE OF PROPRI ETARY PROPERTY:
= 35 [T SMC_PH3 — TP SM:: ]PH3 ‘erE Lei\lér%ﬂ ON_CONTAI NED HEREI N | S THE
s m—SMC_SYS LED L SYS LED ANCDE _grm > e POBLOSOR AGRERS TO THE FaLLom G~ ' N
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 50 OF 109
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L PC+SPI

Connect or

CRI TI CAL
LPCPLUS_CON
J5100
55909- 0374
M ST- SM
. =PP3V3_S5_LPCPLUS 31~y 32
s =PP5V_S0_LPCPLUS ~
1o o2 - LPC CLK33M LPCPLUS s 7
72 35 19CBD> II:EE ﬁ(lb o=—— 30 0l  emp II:EE ﬁ§> CED 19 35 72
72 35 19 > p——- S 6 P —- > 19 35 72
fa:ime - gg PR e <D
a7 _SPIL_ALT_MOSI - | Dol EL SPI ROM _USE_M.B o 7 1 47
2 SPL_ALT M SO - 11 5 o422 - SPI _ALT _CLK a7 72
72 35 10 [y LPC_FRAME L DO | D EC SPI_ALT CS L o )
% 19 PM CLKRUN L - 15l 5 0128 LPC SERI RQ B 719 3
3 35 7 (OO} SMC_TNVS - 17 5 o8 - LPC PWRDWN L am e s
s D LPCPLUS RESET L - 196 0 20 - SMC_TDI oo 35 3
56 35 @—oMC_TDO — 210012 » SMC_TCK oD 5 3
s —SMC_TRST_L V| DN LA SMC RESET_L oo 3 26 55
s qoom—oMC_MDL 25 001° - SMC_NM o s
% 35 o0 r—SME TX L DY D E NS SMC RX_L [ 5 35 3
29 5 130 - LPCPLUS GPI O o 7
33 M\ 34
(Y
516S0573

SPI Bus Series Term nati on

SPI _ALT_M SO 4

SPI _ALT_MOSI 4

SPL_ALT _CLK 4 »
SPlL_ALT CS L .
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
R5128'| R5127'| R5126'| R5125*
0 47 27 27
5% 5% 5% 5%
WBE s RS
R5110 402, 402, 402, 402, R5120
o SPL_CSO R L 1,355 .,sPl_cso L LAAN2Z_SPL_MB CS L ygrmyu
5% 5%
10) 10)
R5111 Mg R5121 Mg
o SPI_CLK R 1 2 2 SPlL_CLK ) 2 SPl_MB CLK o
= % P =
R5112  MELF R5122  ML¥
o mmy_SPL_MOSI R 1 15, 2 7 SPL_NMOSI A x7 SPI_M.B_MXSI| g
5% 5%
e R6123 Mg
e SPI_M SO 1 2 SPL_M.B M SO« =
an Y am
[

. _=PP3V3_S0_DEBUGROM

EFI _DEBUG EFI _DEBUG

R5101'| [*R5103
[9] Q

NO STUFF NO STUFF
R510%1 ‘R5104

0
WS < b

Wite: OxAC OxAE
Read: OxAD/ OxAF

-||—

1
C%’_ll%% 1 { EFI _DEBUG
BT o
CERM 2
202 U5101
DEBUGROM E2 3 ley MPAMOL-Ropal 5 =1 2G DEBUGROM SDA g o0
DEBUGROM 2
£l ! ORI TI CALsal 6 =1 2C DEBUGROM SCL (=
7
—q 0/ Noo| Ly N
VSS
4

SYNC MASTER=K87 M.B

SYNC DATE=02/ 26/ 2010

T L

LPC+SPI Debug Connect or

d} Appl e I nc.
®
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n 1] H n 1] H " 1] H
MCP89 SMBus " 0" Connecti ons SMC "0" SMBus Connecti ons SMC "Battery A" SMBus Connecti ons
. =PP3V3_S0_SMBUS MCP_0 . =PP3V3_ SO SMBUS SMC 0_SO _ . =PP3V42_G3H SMBUS SMC BSA
MCP89 R6200"| |'R5201[ SO- DI MM " A" SMC R5250'] ['me2s1[ Debug T SMC Rs280') |'R5281[ Battery Char ger
U1400 5% %o J2900 4900 2% S0 TMP44ZA: u5535 4900 ) T 1SL6259 - U7000
( MASTER) M:ib}zé; Q%QLEV (Wite: OxAO Read: OxAl) ( MASTER) Mcsz}zé/z Mg.zdé’ (WRI TE: 0X98 READ: 0X99) ( MASTER) M:ib}zé; Z%QLW (Wite: 0x12 Read: 0x13)
= SYBUS MO 0 _CLK — =I12C SODIMVA SCL ., » SMB_0_SO_CLK — SMBUS SMC 0 SO_SCL —  =12C MCPTHMBNS SCL ., . SMB_BSA_CLK — 12 SVBUS S\C BSA SO — =SMBUS CHGR SCL . D
=TRUE = ="WARE BASE=TRUE . — | = = = =
1210 12 SVBUS_MCP_O_DATA — =12C SODIMVA SDA . SMB_O_SO_DATA — 2 SVBUS SMC 0_SO_SDA — =12C MCPTHVBNS SDA ., .» SMB_BSA_DATA — 7.2 SMBUS_SMC BSA SDA _ =SMBUS CHGR SDA .
WAKE BASE=TRUE = ="WAKE BASE=TRUE = =—""fAKE_BASE=TRUE =
I| L I| L I| L
SO DI VMM " B" - A,, US nnect | ons BATTERY
SMNC SMBus Co
(Wite: 0xAZ Read: OxA3) NOTE: SMC RMI bus renmmi ns powered and may be active in S3 state M ) (See Tabl e)
o e . By I O 2 e 00 — sansna .
Debug Devi ces £ =12C SODI MVB SDA__ - Battery Tenmp - (Wite: 0x90 Read: 0x91) — =SMBUS BATT SDA .,
(Not stuffed in production) L S'VC IR5271 Tr aCk ad L
U4900 i JSBO(P o
Vr ef DACs M ke ( MASTER) zﬁé'zdé’ (Wite: 0x90 Read: 0x91) SVC bage nt" SMBus Connections
- DAC5574: U3300 - CD3275: 880 |\/h ne u |
(Wite: 0x98 Read: 0x99) (Wite: 0x72 Read: O0x73) » SMB_A_S3_CLK — =12C TPAD SCL e g The bus formerly known as "Battery B
» =1 2C VREFDACS_SCL — — =12C MKEY_SCL . = SMB A S3 DATA = =12C 1PAD SDA “ ., =PP3V3_S3_SMBUS SMC_NGMT
2 =1 2C_VREFDACS SDA — — =I12C M KEY_SDA o : -
' ' SMC R5290'] |'R5291 Debug ADC
04900 4. 7K ETUAN LT2309° U000
1 18W AT . :
Mar gi n Contr ol ( MASTER) WY WY | (wite: 0x10 Read: 0x11)
PCA9557: U3310
(Wite: 0x30 Read: 0x31) . SMB_MGMI_CLK —u SVBUS SvC voMr saL | — =I12C SMC ADCS SCL C
.. =1 2C_PCA9557D SCL — s SMB_MGMIT_DATA —rs SM‘:’LUS sr\=/r: MGMI_SDA = =1 2C SMC ADCS_SDA .
2 =1 2C_PCA9557D SDA — dl k
J
SMC "B" SMB Co '
EFlI Debug Seri al B us nneCt I ONsS
M24MD1: US101
(Wite: OXAC/ OXAE . =PP3V3_ SO SMBUS SMC B SO _
Read: OxAD/ OxAF)
« =1 2C DEBUGROM SCL —
+ =1 2C_DEBUGROM SDA — SMC R5260" |'R5261 Prod Te
N U4900 % 9w EMC1413: U551 |
( MASTER) iVF évz zygzLF (Wite: 0x98 Read: 0x99)
» SMB B SO_CLK —u SVBUS SMC B S0 SOL — =12C CPUTHMBNS SCL .,
mn mn H -
MCP89 SMBus " 1" Connecti ons +SUB B SO DATA  —.BpS aCs o son = =126 CPUTHISNS S0
II L
. =PP3V3_S0_SMBUS MCP_1
NO STUFF NO STUFF
R5230" IR5231
(Wite: OXEO Read: OxE1) M:.lﬁ}@’ %FE}@’ B
202, 2402
10 SVBUS MCP_ 1 CLK
TVAKE_BASE=TRUE
110 SVBUS _MCP_1_DATA
TVAKE_BASE=TRUE
d R5235') ['R5236
MCP89 SMBus 1 is slave port to 18% e
access internal thermal sensors M:thgv %-ZLEV
2 2
Anot her slave port is avail able
at 0x10/0x11l, probably not used.
_—
SYNC MASTER=K87 M_B SYNC DATE=02/ 26/ 2010 A
T
K87 SMBus Connect | ons
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8 7

6

CPU Vol tage Sense / Filter

XViB309
1 2 CPUVSENSE I N

» - _PPVCORE SO_CPU

PLACE_NEAR=U1000. AA13: 19. 05

mm

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

Pl ace RC close to SMC

MCP Vol tage Sense / Filter

XVI359
1 552 MCPVSENSE I N

» - _PPVCORE SO_MCP

PLACE_NEAR=U1400. AB22: 5 nmm

R5359
A 03K SMC_MCP_VSENSE g o
1%
ey 1 C5359
L B N P =
T 20%
2 6.3V
X5R

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

PBUS Vol t age Sense Enable & Filter

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

di vi der when hi gh. ,__

6315
NTUD3169CZ
SOT- 963
N- CHANNEL

6 PBUSVSENS_EN L

3 PBUS G3H VSENSE

R5385*
27. 4K
s g S
»7 PPBUS G3H W,
PPE H . Wabh,[ RTHEVENIN = 4573 Chrs
P- CHANNEL SMC _PBUS_VSENSE oo 5
R5315* 1
160K R5386'| |1 5385
1/ 16W 5.49K¢ | g 22UF
MF-LF 1% S —— 569%
402, 1/ 16W 6.3V
MF-LE 2 $5R
PBUSVSENS EN L_DI V 402, 205
GND_SMC_AVSS 4 26 20 4

Pl ace RC close to SMC

SYNC MASTER=K87 M.B SYNC DATE=02/ 26/ 201

TTILE

Vol t age Sensin
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MCP MEM VDD Curr ent

» _=PP3V3_S0_MCPDDRI SNS

Sense / Filter

MCP VCore Current

Sense Filter

R5416
. =PP3V3_SO_MCPCOREI SNS - MCPCORESO_| MON 1R ARy SMC_MCP_CORE | SENSE rrm, o
C5400 1 )
T 420 A2
1 L
Y (%(80 L “1uF T %’fig%
MCPDDREET_KELVI N 1 ®  scros = EEO/ fe
- D IRV N SENSE AWP (Sense R "output™") Us420 o GND_SMC_AVSS 45 56 2 10
[y MCPDDRFET_SENSE 3N W o > MCPCORESO_VO sl | NARM MCPCORE_| QUT 1 PLACENENT_NOTES:
i MCPCORESO | SP R 4|\ cerl 1 Gai n: 100x Mfln/ggv Pl ace close to SMC
1 s D—D el 1 oF I8 4 =
R541(8 (Sense R "input") (100V/V) Scal e: 10A / V 402 (For R and O
% R54112 GND Max VQut: 2.48V .
Miﬁ\év 4 9 Sense R is R7525, Lmchm | NOTE: Do not stuff R5415 _and
2 M:l%ve Max Vdi ff = 24.8mVv R7593 at the sane tine!
MPODR SENSE E 4021 o8 & |
NO STUFF 1
1C5434 L
401 o UF
2 154MFV- YAE —IE %}{
A\ 1 MCPDDR SENSE B | -
3 B
MCPDDR _SENSE C 1% SMC_MCP_DDR | SENSE
AANZ—g—SMC MCP_DDR | SENSE o,
W
R5412! Wb¥ |1 5435
118 — 0., 22UF
%1%% PLACEMENT_NOTEs: T ><0§’
b5, Place close to SMC | 48
(For R and Q) GND_SMC_AVSS 4 56 3 40

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

=PP3V3_S0_CPWVTTI SNS

8

Sense / Filter

. _=PPBUS_S5_CPUREGS | SNS R
criTica ¥ | | = CS‘!,|1:7
R5492 12 v = %t
0, 01 Us402 2 R5418
0. 5% NA213 02 53
osio'h goosf 1 SNS CPUVIT N | sl 'Scro  our | CPWIT 1 QUT 1% 23% SMC_CPU FSB | SENSE gy o
(3
§ ~Lisns cpovTT P | 4 1 M:.%}@’ 1 C543

» _=PPBUS_S5_CPUREGS | SNS

40

- gmé%zug

GND_SMC_AVSS 4 5 20 40

| SL6259 Gai n: 36x
I NA213 Gai n: 50x
SMC_BATT | SENSE g s
1 C5490
Q. 022UF
2 2w

D PLACEMENT_NOTES
N Pl ace close to SMC
(For R and ©
Battery (BMON) Current Sense, MJUX & Filter
. =PP3V42_ G3H BMON | SNS
C5218 ~ o459
PLACEMENT_NOTE=PI ace near sense resistor 1 1 .
- A —L g 1uF 0. 1yF BMON: ENG
Char ger/ Load si de U5403 2 g\,, céﬁ.‘gz U5413
CKPLUS_WAI VE=Pdi f Pr _badTer 'NA213 0 NC7SB3157P64G
o CHGR CSORP sl sc7o our [6 BMON_| NA_QUT 1ler SC70 smle SMC_BMON MUX_SEL
BMON: ENG
74 55 CHGR CSO R N 40\ REFLL
5! m—— 2 5
CKPLUS_WAI VE=Ndi f Pr _badTer ( s0v/ V) o ved
Battery side G\D 8155439%
3 4 IVON MUX OUT .
NOTE: Monitoring current from b = A BMON_AMX_ 14\/&/\/—
battery to PBUS (battery discharge) VER 1 BMON: ENG M:_lﬁ'\gv
across R7008 BMON: PROD IR5423 402
-+ R5g_31 :%o(/?)OK PLACEMENT_NOTEs:
CHGR_BMON 2 1 1Y Place close to SMC
=
From char ger /\/5}%\/ 2%2 (For Rand Q
9 For engi neering, stuff BMON_ENG ME&W
For production, stuff BMON_PROD

PLACEMENT_NOTE=PI ace R5431 next to U5413

GND_SMC_AVSS 4 5 20 40

NOTE: R5401/ C5490 changed due to | ow
source/sink current of |SL6259.

CPU VCore Load Side Current

Sense / Filter

B
L, I MPe_I MoN 1S SMC_CPU | SENSE -
[ /\/1}{/%\/ D
ol R5480 |1 5470
17. 4o L 9 22UF
PLACEMENT_NOTEs:  1.16W3 T, gﬂg%
Pl ace close to SMC 40b, a5

(For Rs and O

DC-I N (AMON) Current

R5481

cHER AMDN 1% 23K

GND_SMC_AVSS 4 5 20 40

Sense Filter

5 D AN SMC _DCI N_I SENSE o =

1%
1/16w
“’{Za?

PLACEMENT_NOTEs :

Pl ace cl ose to SMC

(For R and ©

|
|
Mm%\,
<N
c
T

GND_SMC_AVSS 4 5 20 40

SYNC MASTER=K87 M.B

SYNC DATE=02/ 26/ 201
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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
1 2 PP3V3 SO_CPUTHVENS R .
\ M N _LI NEW DTFH=0. 25 mm
o HREEGREE B
MELE APN 353S257|1 R5516" 'R5517
DD 10K 10K
~ 1% 5%
75 CPUTHVBNS D1 P é'{%? }E;.’ ey LW
PLACEMENT_NOTE=PLACE CLOSE TO J4501 IN A CONVENI ENT LOCATION DFEN 402 , 2402
C5521 1 2| pp1 THERM / ADDR|_” CPUTHVENS THERM L
2 1 0. 0022uF —— CRI TI CAl
DETECT HDD TEMPERATURE BC84£EBI\E/)D?XH B 3| ona by erre, 8 CPUTHVENS ALERT L
SOT732-3 CERM 4 9 _
2 402 DP2/ DN3 SMVDAT, =12C CPUTHVBNS SDA o
DL N
7= CPUTHVENS _ 5| ones o3 svok |10 | =2 cpuTHVENS saL o
GND  THRM_PAD
6 11
s CPUTHVBNS D2 P

s I

501 1 C5520 *
DETECT FI N- STACK TEMPERATURE 0. 0022uF ——
BCB846BMXXH 1006 ——

sor7a2-3 2o,

402

75 CPUTHVENS D2 N

PLACEMENT NOTE: PLACE U5515 NEAR CPU

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

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

MPT QD SESR  APN 35352795

o _=PP3V3 SO MCPTHMENS 1 A A/A 2 PP3V3 SO MPTHVENS R
M N LINE WDTHPO. 25 rm
5% M N_NEGCW DTHEO. 28 mm
1/ 16W VOLTAGE=3. 3V
NE;);F s T_DI ODE_SENSOR
C5535
75 19CEry—MOP_THVDI CDE P v 0 1UF
MCP_T_DI ODE_SENSCR 20%
= men U5535 &,
DETECT MCP DI E TEMPERATURE 100PF —— 1 |oxpr TMP442A
sV, 2 |y SOT23-8
R Ii NCP_T_DI ODE_SENSOR SCL|_7. =1 2C MCPTHVBNS SCL o
75 19y MCP THVDI CDE N 3 |pxP2 spal & =1 2C MCPTHVENS SDA a =
4 |pxne
G

75 10(gry—CPU_THERMD P L

DETECT CPU DI E TEMPERATURE

75 0By CPU THERMD N

PLACEMENT NOTE: PLACE U5535 NEAR MCP

[SYNG. MASTEERE 7 VLB

SYNG DATE=02/ 267 2010

PR T

Thernal Sensors
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. =PP5V_S0_FAN RT

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

SYNC MASTER=K87 M.B SYNC DATE=02/ 26/ 201

Fan Connect or

TG OVEET |

(3, pie tno. 0o 8A07[D
®
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SPI HOST TO 722

TRACKPAD PI CK BUTTONS

KEYBOARD SCANNER

PSOC USB CONTROLLER

USB | NTERFACES TO M.B

|
|
|
|
|
|
|
. —PP3V: TPAD R5704 _ YPASS=U5701. 49: 50: 11 nm
: 2 e SV3 S8 215 ppava s3 psoc BYPASS=US701. 48, 50°5 %701'4?' B3
| 5% R X
| VDR VALTAGESS. SV 1C5704 |1 C5705 (1 C5706
402 —L_100PF 0. 1UF 4. 7TUF
| -1 5% -1 10% 20%
2 50V 2 16V 2 6.3V

| %?M X7R- CERM T )6(351
|
! il
| = W5_KBD23 ;s
| s PLCKB L WE_KBD22 ;4
| . BUTTON DI SABLE WS KBD21 .,
| w7 _Z2_HOST | NTN W5_KBD20 ;4
| w W5_LEFT_SHI FT_KEY W5 _KBD19 ;4
| » W5_LEFT_OPTI ON_KEY e W5 _KBD18 - 4
| ol ol<|olal o] ool ~leo|w|<|e

(1] ToR Tol IToR Yol BToR INVOR NS IS B O IS B B
! mr\\—cmmr\waovmoov
! Nlmlololololg>o|o|o|o|N|N|
| s WE_CONTROL_KEY 1p2_30000400 aoacooa p2_2/42 W KBDI7 7 a3
| w7 _Z2_KEY_ACT L Ap2"1 CRI Tl CAL P2_0[4L W5 KBDL6N .
| NCx—3P4_7 oM T P4_6|40 KBD1 a3
| TP P4 5 4p4” 5 Us5701 P4 4l32 WS KBD14 ..

w7 _Z2_DEBUG3 9P4_3 CcY8C24794 P4_2{38 W5 KBDI3 ..

! w7 Z2_RESET dps 1 LF P4 O[37_WS KBDI2 ..,
! w7 _PSOC_M SO 1p3~ 7 (SYM VER2) pP3 6[36 W5 KBD11 .,
! 1w, _PSOC F_CS L 4p3 5 P3 435 WS KBD10 .
| . 7 _PSOC_MOSI 9p3 3 33752983 P3 2|34 WS _KBD9 .
| 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 .
| w7 Z2_MOSI 13p5_3 P5_2{30 W5 KBD2 7
| w7 _Z2_SCLK 4p5_1 '\|"n|m|‘_'|(n 8 '\|O|O|N|v|©| P5_0}2° KB 7 a3
| THRML
I PrralAaSERERERT PADY

TR R AT a[ NS o o @
| HENEEEERNNEEREE 1
| TP_PSOC SCL W5_KBD4 T
| TP_PSOC SDA W5_KBD5 v o3
| TP_PSOC P1_3 = W5_KBD6 ;B
| TP_I SSP_SCLK P1_1 TP_| SSP_SDATA_P1_0
| | SSP SCLK/ 1 2C SCL | SSP SDATA/ | 2C SDA
| R527401 Z2 OKIN ;.
| 21w _USB TPAD P 1 2 - USB TPAD R P TP P7 7
! 18w . (PP3V3_S3_PSCC)
| Mios" -
| R5702 1C5702 |1 C5703 [+ C5701
! USB TPAD N 1,24 » . USB TPAD R N ——iooPF - —— O, 1UF Tond U7
| e /\/5\0/{\/ “ 2 2% 2 9% cermt 2 Ssp/

116w 402 —094 603

: MEoE
| BYPASS=U5701. 22:19: 5 .
| = BGPASSSLBT 1. 2ByPRSE-(BY01. 22: 19: 11 mm
|

TPAD Buttons Di sabl e

. BUTTON DI SABLE

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

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

wso s p-SMC LID |

LID OPEN => SMC_LID LC ~ 3. 42V
LID CLOSE => SMC_LID LC < 0. 50V

Ic [PINNAME| COURRENT | RSNS | V.SNS | POWER

TPi0z G [ToA |2 55 KGW[0 0255 V| 0 Z55E 6 W Keyboar d Connect or

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 w10 _=PP3V3_S3_TPAD NCse 2
PSOC VDD 8MA (TYP) 1.5 OHM | 0.012 V 96E-6 W, w0 SPPEVAZ_GaH TPAD o
14MA ( MAX) 0.021 V 294E-6 W, =
18V BOOSTER VIN AMA (MAX) [4.7 OHM | 0.0188 V| 75.2E-6 W, o7 WS KBDIL 24
7 _W5_KBD2 27,
w7 WS _KBD3 24
s WS _KBDA 25
7 _WB KBD5 24
w7 WS _KBD6 23
7 W5 _KBD7 27
w7 WS _KBDB 21]
w7 WS _KBD9 20
LED: K6_K69 4+ \A\Ag ﬁggﬁ) 19
a3 7 18|
WS KBD15 C }?‘?l;(:)lf 7 W5 _KBD12 17]
“—/\@Af—| a7 WS _KBD13 16
1716w =7 W5 _KBD14 14
Vo5~ . W5 _KBD15_CAP 14
. W5_KBD16_NUM EE
R5715[ | «- W KBD17 17
10K 7 _WB KBDI18 1]
2 VB KBDI6N 1 M2 “ e KoDLS =
%,{:}Eﬂ‘é" 7 _WS_KBD20 9
402 7 WS _KBD21 E
7 W5 _KBD22 7
R5710 w7 _WS_KBD23 9
SMC_ONCEFE L NV - WS KBD ONOFE_L E
5% 4
C5710 1 VW w: WB LEFT_SHI FT_KBD 3
0. 108 02 =» W5 _LEFT_OPTI ON_KBD E
7+ _WB_CONTROL_KBD 1

SMC Manual

shift, option & control
ANDed wi t h PSOC power

Left
Keys

o _=PP3V42_GBH TPAD

209%
Iov ,

CERM

402
PLACEMENT_NOTE=NEAR J5713

Reset & | sol ati on

a7 B

keys conbi ned with power

button cause SMC RESET# assertion.

to isolate when PSOC i s not powered.

)
s =PP3V3_S3 TPAD CRI TI CAL 4| 1 C5750
55 0. 1UF
- 19
U5750 2 Yo oo
SLGAAAPOO6
LEFT_SH FT_KBD 2l TOFN
I A2 our Al 4 WS LEFT SHIFT_KEY .,
7|l N A3 B2
TP
w7 W5 LEFT_OPTI ON KBD shner 1) arpe | WS LEFT OPTION KEY .
an R
n o
= Pul | -up in U5010.
SMC_TPAD RST L gy =
ICRI TI CAL « 1 C5755
VDD __Og'all‘": §701 '23
U5755 2 oo SSVPNISGREE |k
SLGAAAPOO6 —
TDFN M
2 !\’;‘m 5[G7 s )
I A2 our Al 4 SMC_TPAD_RST
a7 W5_CONTROL_KBD 7lin as B2 =
Lr\ our Bl 8 W5_CONTROL_KEY -
cuner | J
an R
n o

SYNC MASTER=K87 M.B

VEELLSPRI NG 1

|OOOOOOOOOOOO(BOOOOOOOOOOOOOOOO(B|

—..—NC 31@

F- RT- SM

FF14- 30A- R11B- B- 3H
J5713
CRI Tl CAL

518S0637

SYNC DATE=02/ 26/ 2010
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DO NOT SYNC FROM T27.

BOOSTER +18. 5VDC FOR SENSORS

BOOSTER DESI GN CONSI DERATI ON:

POVNER CONSUMPTI ON

DROOP LI NE REGULATI ON

RI PPLE TO MEET ERS

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

CE'5Té (Cﬁ" CRITI CAL
3. 3UR 870MA D5802
oM T PP5V_S3_P18V5S3 1Y YY L2 , P18V5S3 SW TN 2 pPP18V5_S3 R
. =PP5v_s3 Trap  RB805 VT ReESsY) VLFSOLOAT- SMEE | M ESRQAL DT REE ossovexa || MTRECR Y DY
B 1 PP5V_S3 P18V5S3 VI N Ay
C5818
E mAgst ~ 39PF —— %nl/\.{l
2 50V T S 1iew
VI N c%g'ﬁ" 2 25\‘/‘8-le:
1]l _US805 rela P18V5S3_FB G819
TPS61045 0%
NCx2{DO I | s Z2_BOOST_EN ; . 17RP85%3 ok 2
| TI CAL .
C5816:| |1 C5817 R
0. 10F L L 57oUF 8 R5811 Fisw
BT To M B 9 100K i
7 5 ith L
o ~ © 5402
)|

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
3550926
s =PP3V3_S3 TPAD 5500 & PP18VS_S3

2 00 1
z2_Cs L o ole 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 2l ol 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

516S0689 L

SYNC MASTER=K87 M.B

SYNC DATE=02/ 26/ 201
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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 R5922
1,50 2 : _PP3V3 S3 SME FI LT,
l lm%ﬁ;%%& i
46%': 1 1 . |~
" cgopeil Llesaze —
1%5’ >J[< }fz 2 Us5920
M:Lllbg‘/ 202 402 BVAL A1
LGA AMN_ L NG
= NCXHPNC Ry T cAL 10 SVE X AXI S B
© m—SMS_ONCFF L — SMS_PWRDN 12 |seo o=0g
- STRE ) SR = a8 SMB Y AXIS o
5 8 SMB Z AXIS s
ST %D AZ oD
ozt |1 co0za csoze]
' o T T
402 402 402

PLACE_NEARS:

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 pl aced
in correct orientation

C4950- C4952 CAP VALUES W LL BE USED TO GET CUT- OFF FREQUENCY OF ~146HZ

SYNC MASTER=K87 M.B

SYNC DATE=02/26/ 2010

TTILE

SV5

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COVPUTER,
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Il NOT TO REPRODUCE OR COPY | T
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IV ALL RI GHTS RESERVED
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|
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8

6

4

3

2

1

DEBUG_ADC DEBUG ADC
R6003 R6004
PLACENENT NOTE=PLACE NEAR Q8450 PLACEVENT NOTE=PLACE NEAR Q4590 . =PP5V_S3_DEBUG ADC AVDD, 10 PP5V_S3_DEBUG_ADC_AVDD FI LT PPSV_S3_DEBUG_ADC_DVDD_FI LT , 10 =PP5V_S3_DEBUG ADC_DVDD .
T o T oW Votrhoesy o8 M
XW5010 XW5020 MeLF DEBUG_ADC DEBUG_ADC DEBUG_ADC DEBUG_ADC M LF
M M 1 1 1 1 2 1
0 PPAVA WANE 1 L7L 2  pava WAN F_XW 57 PPV SWODD 1 L°h 2 PRV SWODD XW —4 ?Pu?:o — %58:0 — EGPU? —4 %58:03
PLACE_NEAR=J3201. 22: 25. 4nm PLACE_NEAR=J4500. 9: 25. 4mm — 20% —— 20 — 26% — 20
DEBUG_ADC DEBUG_ADC 2 2 2 Sex 2 &2 2 Sex
1R6010 1R602 603 402 603
634K PLACEMENT_NOTE=PLACE RC NEAR U000 M PLACEMENT_NOTE=PLACE RC NEAR U000 o
Thew DEBUG_ADC Thew DEBUG_ADC
VL CF fy St L L
5402 R6012 5402 R6022 = AVDD bveb = DEBUG_ADC
P3V3 WAN E DI , 226K | AC GO Py SW o , 226K | CADC CHL e U000 R630301 PLACEVENT_NOTE=PLACE GLGBE TO U900
DEBUG _ADC 1% DEBUG _ADC 1% a6 ADC_CHO 22 |CHO LTC2309 ADO|_14 1 2 =1 2C_SMC_ADCS_SDA Va:n X
A 2 1/16W DEBUG_ADC N > 1/16W DEBUG_ADC = &N
R6011 Moz 1 CB012 R6021 Moz 1 CB022 4o ADC_CH 240 pepg ac AP 18w DEBUG_ADC
Y 2. 2UF 681K 2. 2UF 4 ADC_CHR 21 |orp > 1 3
56w 0%, 16w Lok, oo o . i ADC_CHa Pl P soal 17| anc spa 402 R630302 PLACEVENT_NOTE-PLACE GLGBE TO W1900
2ot P 302" - -G unused, - so pulling down. 1o ADC_CHA 2 Jou sl s apc sa LAAN, A =12C SMC ADCS sa am s
] DEBUG_ADC 46 ADC_CHS 2 |os
R6005* 46 ADC CHB 4 |cHe VREF{_7
L = 1K 4 ADC_CHZ 5 |or
5%
118 REFCOVP|_8
! s lcom
DIVIDER -~ 2/5 gt , DEBUG_ADC
DIVIDER ~ 2/3 1 2C ADDRESS: 0X10 / 0X11 THRM 1
— GND—
ADC RANGE: OV TO 4. 096V PAD 1
1 LSB: 0.001V b ] = I I T,
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
75 50 [y SNS Al RPCRT P A28, 5 | SNS Al RPORT R P 8.%03%8 PLACEMENT_NOTE=PLACE RC NEAR US000 7 53 [y— | SNS DD P 499 5 | SNS ODD R P DEBUG_ADC PLACEMENT_NOTE=PLACE RC NEAR US000
o~ s A — DEBUG ADC 1% Us051 = DEBUG_ADC
1716w N -5 >/ 1716w s OPA330 >/
MoLF 4 R6034 Vi | an scro-5 R6054
EINEVIRY) I SNS Al RPORT | OUT L 228K, o ADC CHD 46 \7\4 I SNS ODD | QUT LK . o ADC CHA 6
DEBUG_ADC Y = DEBUG_ADC 3 Y =
R6031 § yasw oese Ao R6051 I_ N Y yisw el Ao
243 ;12 402 1 499 L 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%
e 1 2 8% o 2 S
e = 05 Moz L 0
DERUG_ADC DEBUG_ADC NO STUFHA___DERUG ADG DEBUGADC =
R6032 R6033 — 6052 t R6052 R6053 =
A70PF —— 301K 301K = a70PF —— 280K 280K =
10% —T— b = = 10% —T— 1% L 2
50V 5 e 1% 1%~ aow "
o » 462 isw|NO STUFF G 2402 ey INQ STUFF
Most [ C6033 Most | C6053
470PF 470PF
12 12
|1
r— 10% — 10%
50V 50V
02 e
46 8 =PP5V_S3 DEBUG | SNS
DEBUG_ADC
1C6061
0. 1UF
fravg
2 CERM
955
DEBUG_ADC =
R6060
7 53 [Ty SNS HOD P . ,\‘}1\5\/2 5 ISNS HDD R P DEBUG_ADC PLACEMENT_NOTE=PLACE RC NEAR U000
1% U6061 DEBUG_ADC
e . OPA330 -
& ENN Roges
\7}\4 1 SNS HDD | QUT 1 2 o ADC CHE s
DEBUG_ADC 3 v
R6061 I_ N Y yisw el Ao
412 GAI N 845X 402 1
75 a3 I SNS HDD N 1 2 75 | SNS HDD R N > oUF
o ’\/1\./{\/ Tosg
1/ tew L 2 Sn
o = 402
NO STUFF  DERUG AC DEBLG_ADC
C6062 1 R6062 R6063 1
A70PF —— 348K 348K =
0% 36w SAAASE
o e O S NO STUFF
a0z 2 M5F | 06063
470PF
X080 HE
46 5 _=PP5V_S3 DEBUG | SNS DEBUG ADC PPVOUT SO LCDBKLT M = IIOI/
1 C5050 67 64 7 - 1 2 " SO_LCDBKLT_XW N
) 02
géu/}up PLACE_NEAR=J9000. 38: 25. 4rm DEBUG
2 e 'R6080
402 Y PLACEMENT_NOTE=PLACE RC NEAR U000
1o
PLACEMENT_NOTE=PLACE RC NEAR US000 iew DEBUG_ADC
T = %oz SYNC VASTER=K8/ M.B SYNC DATE=02/ 26/ 2010
DEBUG_ADC 2 ———
ue0s0 R6074 BVOUT_S0_L COBKLT. D1 DEBUG SENSORS AND ADC
7 &7 [Tmy— L SNS LCDBKLT N shine sco . ouT |8 | SNS LCDBKLT | ouT 1 228K, o ADC_CHE a5 DEBUG_ADC TR
DEBUG_ADC 1% R6081 051- 8407
X 146w DEBUG_ADC 75K Appl e I nc.
75 67 | SNS LCDBKLT P 4|l Ne REF[ 1 M- LF i 1% v ™
m GAIN 200X s03 + 06074 iew ® A 0.0
2. 2UF Ve LF . 0.
G\D %, 2 NOTI CE OF PROPRI ETARY PROPERTY:
N s THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF APPLE COVPUTER, | NC.
4 THE POSESSOR AGREES TO THE FOLLOW NG
= | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 60 OF 109
= DIVIDER 3740 Il NOT TO REPRODUCE OR COPY I T
= 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED 46 O: 76




. =PP3V3_S5_ROM

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

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

0K s 233K 8L 10K

WS S e adel Us100 ey

402, 5402 0D 32MBI T 402
soP
72 37 [TH SPI_M.B _CLK 6|scLK s/ sl ools | SPI _M_B_MOSI
MX25L3205DMRI - 12G
oM T
e SPIL_MB CS L e
e SPL WP L o/ ace sa'si a2 SPL_MB M SO oy s 72
5719 7 TR SPI ROM USE_M_.B T~ HOLD*
SPI : 25WHZ&SPI : 41 VHZ D SPI : 25WHZ&SPI : 31 VHZ
NOTE: | f D¢ is asserted R6152" "l 'R6153
. h 10K 10K
ROM wi I | ignore SPI cycles. 5% 5%
1/16W 1/16W
M- LF M- LF
402, 2402
ML "a4m

MCP89 SPI Frequency Sel ect

|

: Frequency] SPI _MOSI | SPI _CLK

| 25.0 Mz 0 0

| 31.2 Mz 0 1

| 417 Mz 1 0

| 62.5 Mz 1 1

I NOTE: 42 & 62 Mz use FAST_READ command.

SYNC MASTER=K87 M.B

SYNC DATE=02/ 26/ 201

TTILE

TG NOVEER gz |
d} Appl e I nc. 051- 8407 | D
S A. 0.0
NOTI CE OF PROPRI ETARY PROPERTY: PR —
THE | NFORMATI ON_CONTAI NED HEREIN | S THE
PROPR| ETARY PROPERTY OF APPLE COMPUTER, | NC.
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APPLE P/ N 35352355
L6201 VD MUST BE LESS THAN OR EQUAL TO VL_HD
FERR- 220- OHM -PP5V_S3_AUDI O o 48 50 52
8 E =PP1VBR1V5 SO _AUDI O 1 2 a a PP1VBRIV5 SO _AUDI O DI G
0402 M NKEGCW DTHo. 5
VOLTAGE-T. 5V =PP3V3RIVE_SO_AUDI O g
C6210 |t 1 C6211
4T 0, LUF . PP4V5_AUDI O ANALOG 7 a8
WV 5 16V <
SR 1 R
402 P
C6219 *
= 10UF — 6218 | | cB217
o 2 0. 1UF = 1ToUF
%2 50 43 QD ADLO 1P AVP L I N I
oRITICAL -
45 7 [TH)-BP4VS_AUDI O ANALOG 6221 PR 6220 @ ~ < o o TANT- POLY GND AUDI O HP ANP 48 50 52
10UF 10UF D VA _REFVA_HP VA ALDI 48 49 52 53
‘R6210 20% 2% Bl AS DAC 9 VBl AS_DAC
X5R z 2 'GR ouT AUD HP PORT L
2,87k Tl C306 FP 44 VHP_FI LT+ oy N So— T AD Hp PoRT R oD
§ Voow a1 Cs4206 EN o e LT UB201 & oD
) rod CS420£ACNZC HPREF|_39 MONLLNE W DTHEQ 308 M N_NECK_W DTH=0_20Mv AUD HP PORT REF am =
N
GPl Q0 = ANALOG SW CONTROL 52 AUD GPIO 0O GPl C0/ DM C_SDA1 LI NEOQUT_L1+| a! TP AUD LOL P L NC e
GPIOL = HP AVP CONTROL 50 AUD GPIO 1 12 |GPI OL/ DM C SPAZ, LI NEQUT_L1-| 34 TP AUD LOL N L NC
| AUD LOL R P
NC TP_AUD GPIO 2 15 |ePl LI NEOUT_R1+| 36 OOD % g SPKR AWP. SIG SOURCE
GPl 8 = SPKR AMP SHDN CONTROL 51 <O} AUD GPIO 3 15 |GPI C8 LI NEQUT_R1-| = AUD LOL R N o st
AD LR L P
s [Ty-AUD_SENSE A 12 [SENSE_A LI NEQUT_L2+ a1 [OOD *  |£1 SPKR AWP. SI G SOURCE
CS4206 FLYP LI NEQUT_L2-| 30 AD LR L N oD =
- AD LR RP
53 52 45 5 [TH)-=PP3V3_SO_AUDI O s lFLyp LI NEQL rrfg-g;)r 3 FEST [OD Rr SPKR AVP. SI G SOURCE
OUT_R2- 1
o lFLve LI NEOUT_| 3 D s
1C6226 42 |FLYN
€ oRITICAL
=01 M CBI AS|_16 AUD_CODEC M CBI AS oo 5
o 1oV
oy VL_HD
VOOM_28_CS4206 VCOM
i o vaF
LINEIN L+ 21 AUD LI P L am -
72 10 [rRy—HPA BIT CLK 6 1Bl TCLK LI NEI N_C- AUD LI REF Pani B
72 19 [T HDA SYNC LI NEI N_R+|_2: AUD LI P R am o
R6211 | 10 [SYNC
ADMCINL P
2 HDA SDI NO 1 2 72 HDA SDI N _CODEC sDI MOl N_L+ s am s Mc C I NPUT
178w Do MCONL-| 1 ADMCINLN Fms EX CODE
2 AUD MCINRP
Mios" | 11 JRESET* MCIN R <TM* B MC CODEC | NPUT
72 19 (Ty—HDA_SDOUT | MCIN_R| 20 AUD MC INRN am =
72 19 (TRy—HDA RST L
NC _TP_AUD SPDIF IN 47 |SPDIF_IN
= ADG CS4206_VREF_ADC _—
AUD SPDI F_QUT CHIP 4 |SPDIE_oUT VRERE_ < NC
R6212
39
AUD_SPDI F_OUT L 2 DM C SCL|_« TP_AUD DM C OLK NC
VYV
116w
Vo5 DGND THRM PAD_AGND
1 g d
4
L c6224 |, ,|' C6225 NOSTUFF
= 1UF—— ——10UF N
Frv 2 v R6213
TANT TANT- LY 100K
0603- SM 2012-LLP 5%
o
, 402
53 52 40 43 GND_AUDI O CODEC M NRECK-W BTIEQ 204
VOLTAGE=0V
L6200 M N_LI NE_W DTH=0. 4MM M N_LI NE_W DTH=0. 4MM FE FSI NPUT= 2. 45VRVE
FERR- 220- OHM M N_NECK_W DTH=0. 2MM u6200 M N_NECK_W DTH=0. 2MM DI = 2.
VoL TAGEL SV, i A VOLTAGE=3. 5V SE FSI NPUT= 1. 22VRMS |
52 50 40 o [TM)—=PPSY 53 AUDIO SYYY L awseeein SN S auTt PR4Vh AUDLO ANALOG oD 7 « DACL FSQUTPUT= 1. 34VRVS
RE6200. e REG EN o, Fre (N, W DAC2/ 3 FSOUTPUTDI FF= 2. 67VRVS
PS50 AU O 221K | EN NR/F DAC2/ 3 FSOUTPUTSE= 1. 34VRVS
5352 48 8 =
™ v ap N
116w
wELE t C6200 2 6202 : t C6203
3 1 C6201 0.10F — = I%F
L oV —auF 0% —— , oV
= T & i 2 =
o xwe200 .
02
P s N G\D_AUDI O CODEC 48 49 52 53
NOSTUFF
R6201 ISYNC MASTER=K87 M.B SYNC DATE=02/ 26/ 201
0 TTTLE
—AANA
P AUDI O CODEC/ REGULATOR
02 051- 8407
+ XW6201 d} Appl e Inc. e
= EY) ®
I o N N e OO S G\D AUDI O HP_AVP 48 50 52 A.0.0
voLTAGE=oY NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF_APPLE COWPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 62 OF 109
11 NOT TO REPRODUCE OR OOPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 48 O: 76
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D
LI NE | NPUT VOLTAGE DI VI DER
CODEC RIN = 20K CHVS
NET RIN = 10. 36K OHVB (1 NCLUDI NG PULL- DOANS AT ANALOG SW TCH COM Pl NS)
FCHP = 3.6 HZ
FC LP = 43KHZ
VIN = 2VRVMB, CODEC VIN = 1.14 VRMVS

R6301
. AUD LI L , 0. 81K AUD LI L DIV JE AUD LI P L "
D W RSCWBRE TW L MRS W B, T iy VT REWETE T =
Mo LF X5R- CERM
40; C

—— 820PF 21.5
i 1/ 16W
2 CERM M- LF
202
02 2 CRI TI CAL
6302
2. 2UF
1]]2
|1
20%
10V
X5R- CERM
e

M N-RERR-W BHE: 1V b A e

o > AUD_LI_GND
'R6300
;og’lsw CRI Tl CAL
Loy 6312
5402 2. 2UF
1 I I 2
s o 10 7y GND_AUDI O CODEC__| NoSTURF xori ey
1 C6313 02
— 820PF
S iy 'R6312
GERM %;J 5K
1/16W
M- LF
2402
CRI TI CAL
R6311 P35
y P MR BHE T =

- AUD LI R 0 B8/K  AUD LI R DIV |
M HZEE*W BFE: ;W 1% M WEE@E*W BHE: EW 1

— — 1/ 16W - — 2

M= LF XSRJ:

5

™AUDI O LI NE | NPUT FI LTER

TG OVEET |

(3, pie tno. 0o 8A07[D
®

NOTI CE OF PROPRI ETARY PROPERTY: PR —

THE | NFORMATI ON CONTAI NED HEREI N | S THE

P Rl ETARY PROPERTY_OF APPLE COVPUTER, | NC.

THE POSESSOR AGREES TO THE FOLLOW NG R —
| TO MAI NTAIN THI S DOCUMENT | N CONFI DENCE 63 OF 109

11 NOT TO REPRODUCE OR COPY | T e ————

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART 49 O: 76
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HP/ LO AMP
L6520 M N_LI NE_W DTH=0. 3MM
FERR. 120- OHM 1. 5A M N_NECK_W DTH=0. 2MM APN:. 353S1637
=PP5V_S3_AUDI O MMM AUD_PP5V_F
52 48 8 1 2
0402 LF
1 06521
—— 10UF
— 20%
2 6.3V
ey M N_NECK_W DTH=0. 15MM
M N_LI NE_W DTH=0. 2MM ALD LO AVP QUTL -
o o
a8 M N_NECK_W DTH=0. 15MM
AUD_LO_AMP_I NL_M ORI TI CAL M N_LI NE_W DTH=0. 2MM UD LO AMP_OUTR oo 5o 52
50 6 || NL UB500 ouTL| 1
AUD LO AVP I NR M s ) QUTR] 10
= R MAX9724A R MAX9724_C1P
CS4206 HP OQUTPUT ZOBEL NETWORK N o crle RTCAL
s M-AL CPLO 1 1 2 AD GPIO 1 R 5 SHDN* N C6524
o CIN 1UF
50 48 [TRy_AUD HP PORT L wiow 300 5 g 3 18 'R6523
?oeR 2. 21K
oz 24 & 2 9 MAX9724_C1N s )
NOSTUFF I 2 2 1%
R N = a L7 —C 1/16W
§ 'R6522 |77 LT oo
o - 2 'R6524
i 100K )
nd 5% MAX9724_SVSS 2. 21K
0z e ! /6w
NC _AUD HP ZOBEL L , 402 CRITI CAL MELF
oRITICAL
NOSTUFF C6523 2
R6500" 1 C6522 1UF
ot e v
1/1:»3 1o0v 2 XsR
V- LE GND_AUDI O_HP_AMP R 202
0z, 52 50 48 |
52 50 40 [TE)-GND AUDI O HP_ AVP
NOSTUFF, 1
R6510
39
s
110w
oot MAX9724 GAI N FI LTER COVPONENTS
NC _AUD HP ZOBEL R AV_PB = -1V/V, FC_LPF = 35, 2KHZ
NOSTUFF oRITICAL
CAL 1
(&glo C6530
0.1F —— 330PF
iov 12
et 2 [
50 45 [TE)—AUD HP_PORT R 5
402
R6531
13. 7K
' >
1%
116w
V- UF
w0z
R6530 AUD_LO_ANP_| NL_M
AUD_HP_PORT_L 13. 7K AUD_LO_ANP_OUTL
50 43 [T 1 2 50 oD o s2
1%
176w
V- UF
402
R6532 AUD_LO AMP_I NR_M
AUD_HP_PORT_R 13. 7K AUD_LO_AVP_OUTR
50 43 [T 1 2 50 oD o s2
1%
176w
V- UF
402 R6533
13. 7K
1 >
1%
116w
VE- UF
w02
oRITICAL
C6531
330PF
12
1
5%
50V
402
SYNC MASTER=K87 M.B SYNC DATE=02/ 26/ 201d
—— —

AUDI O HEADPHONE FI LTER

BrRTRG, NOVEET
d} Appl e | nc. 051- 8407
®

A. 0.0
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 2 1
SATELLI TE 796Hz < HPF FC < 936Hz
SUB 80 Hz < HPF FC < 94 Hz
GAI N 6DB (2V/ V)
SPRK AMP. | NPUT REFERRED CLI P PO NT = ~-6dBFS
ALI AS OF PP5V_S3_REG, M N_LI NE_W DTH=0. 60MV] M N_NECK_W DTH=0. 20MM APN: 3538262 1
..=PP5V_S3_AUDI O AWP
CRI TI CAL
) ) BB G601 .C6601 M N_LI NE W DTH=0. 30 nm
AUD_LC2_R P FEF%(?&JRO 2OH Mhkrane | NR P 0, 01LF g’z“ 6602 el & 4 7UF M RRNRS R PL 0. 20 M
* 0402 1T = O, 205 R SIE B - = - -
10% & %1 e
i ¥ L 11 M N LI NE W DTH=0. 30 mm |
'8 | PG Gt IR L I SRS M N_NECK_W DTH=0. 20 MM
rere88d0t 51 CMAB3TI_R N Sl cure S SPKRAMP_R_N_OUT o =
AUD LC2_R N Ne2as Za—é KRAMP_I NR_N 0 OtH 22 |spr
© oD 0402 AN o o
25V 1
R6610 i %&11 s
O 0,
«mm AUD_GPI O 3 1,\%;\/2 e
ot
s SPKRAMP_SHDN
-
ALI AS OF PP5V_S3_REG, M N_LI NE_W DTH=0. 60MV] M N_NECK_W DTH=0. 20MM
..=PP5V_S3_AUDI O AMP T AL
APN: 35352621 1C6603 M N_LI NE W DTH=0. 30
L6620 CRI T CAL C66. 1 B2{ Bl %)ZUF M _N"NECK-W DIH=0. 20 WM
FERR- 1000- OHM gZ:: T Tebath prgrave slB POl —
wqp POLALRP . 2 1|2 LM48311_SUB P LVABSTL M N_LI NE W DTH=0. 30 mm
0402 = = e e | ALl outal A3 M N_NECK_W DTH=0. 20 MM
L6621 2135? 7t A?IN e[ 3B SPKRAMP_SUB_N_QUIT oD 7 5
_ - M F sp*
AUD LOL R N FERR 1000 20H SPKRAVP_I NsuB_N O; 1Y Lw18311_SuB_N
4 D 0402 1U% PGND GND
5§ B3| C2
s _SPKRAMP_ SHDN
-
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 (C:Ré%((:)AL
i 2 5
L6830 6630 A ﬁ?g‘gzlf M N_LI NE W DTH=0. 30 mm
FERR- 1000- OHM C6630 o3t P :
AUD L2 L P vy 2 SPKRAMP_INL_P  ©01F LM48311_L_P B2 e M NNES WEPL§70- 20 MV
- 0402 iy T3A 1 - o =
55 L 11 M N_LI NE W DTH=0. 30 nm
L 1 MAS311 N AL N outal A3 M N_NECK"W DTH=0. 20 MM
-t lin e[ & SPKRAVP _t_N_QUT —
L6631 CRI TI CAL o e
FERR. 1000- OHM ook N
AU LR LN o~ SPKRAMP_I NL_N |01t o G
m 0402 AR w| @
s _SPKRAMP_ SHDN SYNC MASTER=K87 M_B SYNC DATE=02/ 26/ 2010
— .
- TG NOVEET sz |
d} Appl e I nc. 051- 8407 | D
° A 0.0
NOTI CE OF PROPRI ETARY PROPERTY: B —
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b e s s I
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 66 OF 109
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6

5

53 48 8

D

DO NOT

AUDI O JACK:

LI/ LA HP CONNECTOR,

SPDI F TX

SYNC K84. UPDATED PLACE NEARS

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COVPUTER,
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

I NC.

=PP3V3_S0_AUDI O AUD_SPDI E_QUT (7 s
L6701
FERR 1000- OHM
1YY YLz HSMCP@s::s
0402
AUD CONNJ1 M C FERF\U:SLZ(?OZ oM PLACE_NEAR=J6700: 3MM
1YY YLz HS M C Nl s s XWG,702
0402 1 2 AUD_HP_PORT_REF .
M N-KERE-W BFFES: SM AL b gy
ALUD CONNJI_SILEEVE FERR 1L2%78H3M 1 5A PLACE_NEAR=J6700: 3MM
APN: 514- 0750 1YY Y 2 XW6700
0402- LF | o, G\D_AUDI O HP_AMP
\]'I%ZQQ CRITLCAL PLACE N§R=J67OOZ 3w o
AUDI O JACK- - CFR- KB6K87 L6704 SNET 01
F- RT-TH FERR- 220- OHM oy
CRITICAL g 1YY Y2 AUD_CONN_|L " W i AUD_LI _G\D "
2 AUD CONNJ1_SLEEVEDET e <>
AN 1 AUD CONNJ1_TI P 16705 AUD_CONN_GND
ZS AUD_CONNJ1_RI NG FERR- 220- OHM Ao N R M N_LI NE_W DTH=0. 4MM
‘ ‘ 1 ' \ _CO'I ] M N_NECK_W DTH=0. 2MM
AUDI O : 0402 : <D 2
PHS DETECT . 5 AUD_| P_PERPH_DET_JACK
a3 L6706
HP DETECT . AUD_COMNL_TLBDET FERR 1000 OHM b 1 P_PERPH DET CRI Tl CAL
1 2 I P_| L
S N @ - M C CONNECTOR ,Js701
'\'\SE B - veo APN: 51850520 N RT- SM
c-anjll 1R§Lg|9 (2) AUD_J1_SLEEVEDET R —0
OPERATI NG VOLTAGE 3. 3 Dz6705 > 2 Bz6703 AN & = BI_MC N i
PoF 1C6700 6. 8V- 100PF 6. 8V- 100PF 1w w: _Bl_MC SHI ELD 2
12 402 402 o5 o
SHELL — 1UF ORI TI CAL 0 ssr BL_MC P 3
13 T o o wno L BeT0a T T srnes |- R6701 °
SHELD [ 14 DZ6700 4.7 AUD J1_TI PDET_R
PINS DZ670 DZ670 6. 8V- 100PF 2 1 2 - = - s +—30
f 6, BV~ 100 6, BV- 100 402 6. 8V- 1009F N ’\/5}%\!//
1 1C6701 A L
* * 1 — IQOPF 402 =
2
T?g?“ SPEAKER CONNECTORS
— CRI Tl CAL
J6702
78171- 0002
M RT- SM
0O
Ly SPKRAMP_L_P, OUT
-+ + [ SPKRAVP, L_N] QUT 9| LEFT PIEZO
s0 48 s —PPOV_S3_AUDI O NCSTUFFE NCSTUFF
C67031 1C6702 L0
100RE —L TooPF
- 1% 0 CRI TI CAL
10V
" AUD_LO AMP_OUTL 2 ¥sR 78‘% 7617%302
M N_LI NE_W DTH=0. 2MV = -
2 M N_NECK_W DTH=0. 15MM AUD_CONN_L . " R(T) SM
’ R6707
U6700 SPKRAMP_SUB R _QUT 0 SPKRAMP_SUB| P_QUT_CONN| 1
AUD _LO Al R OLD_AUDI O_SW TCH 17 1 2
® RO ] N At S I 3 1 - O SPKRAVP_SUB N OUT A SPKRANP_SUB[ N_QUT_CONN 2 E| DYN. FULL RANGE
| 1 % 67051 CB704 | % 4
Aoy R TLA aoupf BL R TOOPE —L T00PF R6708 O
| Allyg MT 2402 8% > % L 0
AUD LI L M N_LI NE_W DTH=0. 2MM AAVAY;
O — 2lcs ENpB2 M N_NECK_W DTH=0. 15Mv AUD_CONN_R “ il ol 1% L Fabl
SW TCH_CP M- LF
L 2 inec 1 o0 78171- 0003
aND - 4 O
w0 AUD LI _R 06711 L N QOLD_AUDI O_SW TCH R6709
@ Rogsis i 8 B ! o > SPKRAVP_R P_ QU] LARA 2 SPKRAYP_R P_OUT_CONWN 4
T g Lipw = -SPKRAVP R QUL 156w SPKRAVP_R_N_oUT_CconN—3o| RT. PIEZO
202 - ME-LF 3
2402 NOSTUFE NOSTUEF 603 o
C67071 1C6706 5
AUD_GPI O 0 100RE —— —— 100PF R6710 O
sov' o > Bov 0 1
C%yl BM 1 2 —
*R6721 it
100K ANALOG AUDIO 1 O SWTCH L
ME- LF
402
R6715 : GPICD = 0 AND GPIOL = 1 --> HP PATH SELECTED
AUD_CONN_GND 1/\/(\’/\/2 AUD_SW TCH G\D GPIOD = 1 ANDGPIOL = O --> LI PATH SELECTED
by - -
GND STUFFI NG COPTI ONS FOR CMOS SWTCH it R6 714 NOSTUEE ]
o5 20 5 GND_AUDI O_CODEC LAAAZ R6ZZ7 T
1/51"/5‘1‘,\1 1 W\/2 PART# QrY| DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI TI CAL BOM CPTI ON | | 051_ 407
Mios" ﬁ?‘g J__ 35352803 | 1 | IC MAX14560, Dual SPDT U700 CRI Tl CAL NEW AUDI O_SW TCH o App € nc. v - 0.0
402 35352536 | 1 | IC, MAX14504, Dual SPDT U700 CRI TI CAL OLD_AUDI O_SW TCH NOT! CE OF PROPRI ETARY PROPERTY: —
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CODEC QUTPUT SI GNAL PATHS

FUNCTI ON VOLUMVE CONVERTER PI N COMPLEX MJTE CONTROL DET ASSI GNVENT
HP/ LI NE OUT 0X02 (2) 0X02 (2) 0X09 (9, A) GPIOO0 AND GPIOQ.1  0X09 (A)
LINE IN 0X05 (5) 0X05 (5) 0X0C (12) GPIO0 AND GPIQ.1  0X09 (A) AND Ul ELEMENT
SATELLI TES 0X04 (4) 0X04 (4) 0X0B (11) GPI O3 N A
suB 0X03 (3) 0X03 (03) OX0A (10) GPI O3 N A
SPDI F OUT N A 0X08 (8) 0X10 (16) N A 0X0D (B)
CODEC | NPUT SI GNAL PATHS
FUNCTI ON CONVERTER PI N COMPLEX VREF/ ENABLE DET ASSI GNVENT
BUILT-IN MC 0X06 (6) 0X0D (13, B, Rl GHT) M C_BI AS (80% N A
H ET X X0D (13, V22, B, LEFT’ 7 |
EADSET M C 0X06 (6) 0X0D (13, V22, B, ) MCOP79 GPI O 38 NER?8 Bl 8-47 ( BRE' BErBEFFCD
PORT A DETECT ( HEADPHONES) PORT B DETECT( SPDI F DELEGATE)
PORT B LEFT( HEADSET M C)
" AUD SENSE A HP=80HZ, LP=8.82KHZ
o ALD SEns M KEY
PP3V3 SO AUDIO F L6880 .
= 'R6806 'R6805 Ferme 1000- o WNERERRCW BTFES: 18I
39. 2K 20. 0K :
IR6801 APN: 376S0613 9 1 53 52 48 8 =PP3V3 SO _AUDI O ] 2 3V3 SO _HS RX DRC M KEY
0402
300K AUD_OUTJACK | NSERT_L i i NOSTUFF
il R ) .
%Z'lﬁ\év AUD_PORTA DET L NC AUD_PORTB DET_L NC ‘R688 CRTLSAL APN: 35352256
402 Q6800 | B2 10K 1
SSVBNLSFEAPE | | Q6801 (B Q801 |2l iow 15— | MKe
> SSMBN15FEAPE SSMBN15FEAPE I T Bhv |2 AVDD
Rﬁ?}? sorses | K sorses | KA ¢ 402 u6880
s [Ty-AUD J1 TIPDET R i 2 _AUD J1 DET RC —1 H ¥ H PULLUPS ON MCP PAGE 3275
A & s
1/ 16w 1 s[cX s AR a8 =12C M KEY_SCL 6 |[sc. McBIAY_ 1 _HS MC BIAS
oLF gef;?:l 0 T o M KEY
- 05t Uy soqBy—=12C M KEY_SDA 5 |spa DETECT|_2__HS SW DET CRI Tl CAL
B 207 )
53 52 49 a5 GND_AUDI O CODEC 19 OON—AUD 12C INT L 7 i NT* ByPASY 10 RX_BP 4—2C62%§2
R6803 1o [TE—AUD | PHS SW TCH EN 8 |enaBLE T e
220K D __THM 402
s PP3V3 SO AUDIO F i > _AUD J1 SLEEVEET INV "RBEEG! b s
—
1R6804 100K — MKEY G\D_AUDI O CODEC 46 40 52 55
P68 2% ce881 |
S% ss 52 AUD J1 SLEEVEDET R et 19, 01UF —— M KeY M KEY
Tiow o e Ressl’| |'R6882
, 462
53 52 [Iy-AUD J1 SLEEVEDET R GND_AUDI O_CODEC 115 E@ZK
53 52 49 48 — — M 1/ 16W 1/ 16W
> 1o !
: CRI'TI CAL Rt R
oo e,
0. 1UF
Ao O c L , 5 @mADMCINLEP 1“2 HS MC H _gC L 2p2K HSMCP e 7
53 52 a9 4 GND CODE
RMIEL 10% M KEY 1 Tow
C6886 fd 'R6883 L MKEY i M KEY
NERENR-W BFHES: 18M 0. 1UF a02 100K Ce884 * o885
M NRECRW D=0, 5 @ADL MCINL N 1|2 Thew 9,.0082UF —ers
* VOLTAGE=3. 3V I o2 2 xiR_ 402 2 B, Y
10% 2
L6862 EXTRACTI ON NOTI FI CATI ON CKT ey W eah CRITI CAL CRITI CAL
FERR- 1000- OHM B s
o an e —prpava so Ao [ Y Y Y L2 53 52 49 45 GND_AUDI O CODEC 1 58 2 . HS MC N sz 75
o402 PLACE_NEAR=C6886: 3MM
PLACE L6800/ C6800 CLOSE TO JACK TRANS. AREA 1%%4
6861 1 %%OK PORT B RIGHT(BUI LT-IN M Q)
0. 1UF —— L1ew M KEY
R 2 2402 'R6865 Res0 RegRt
190K 5 [TRy-AUD_CODEC M CBI AS 1 2 ML BIAS FILT 1A 2
2 oy o . N
5 = 1
B ok RS fr lmpe
5 .
Letew SSMBN15FEAPE AUD PERPH DET R_ 1 On 2 AUD | P_PERI PHERAL DET . . sy
2402 sorse3 | Kh A oD Sant
05
—1 %OKEY oW s 52 40 45 GND_AUDI O CODEC
[ D3 402 CRITI CAL
2[c*™ s ?3 = L6850
MAEY T SSMBNLBFEARE | [ 6850 FERR. 1000- OHM
AUD | P_PERPH DET 1 1oK,  PERPHDET_FILT — w QAL MCINRP 1H2 BL MCH F fYYY L2 _B McCP am- s s
52
o CRILTI CAL 0402
5% M KEY s[G" 10% I
H:—lﬁ‘év 1 C6860 G S|z 6851 on 'R6852 CRITICAL , , CRITICAL
302 0P o 1F i 100K 6853 6854
e, AUD_J1_TI PDET_I NV 8 AUDMCINRN 112 — —
80 < Sew Q,Q0LUF —— —— 27PF _
2 o5y 10% WELF 07 i 2 2 w102 L6851
%g‘zé R6853 ? FERR- 1000- OHM
42 52 49 40 GND_AUDI O CODEC 53 52 49 45 GND AUDI O CODEC 1,\2/'\4/’</2 B MCIOF Y Y Y\ B mcnN am =
1% 0402
XW6851 Ve
EY 402-1
1 2 Bl_M C SHI ELD Mo
l PLACE_NEAR=J6701: 3MM oz

IDYNL, IVASIER=Ko/ VLB OSYI DAIE=UZ/ 20/ ZUL

d} Appl e I nc. 051- 8407 |D
° A. 0.0

NOTI CE OF PROPRI ETARY PROPERTY:
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THE POSESSOR AGREES TO THE FOLLOW NG
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MagSaf e DC Power Jack

CRI TI CAL
J6900 CRI Tl CAL
78048- 0573 F6905
M RT- SM 6AMP- 24V
ol , ; PPlE§ %I N FUSE 1 2 =PP18V5_DCI N_CONN_,
o i ice%s 069;(%{ 06971 |1 CB972
O 1 1 1 1
0—4—T HbS"U o/01UF —— 1000PF —= 19000PF —— 1000PF . =PP3V42_ G3H ONEW RE ,
0_5 7 Al TER_SENSE 1 2 —P ggg\n —; . —; I —: .
NO STUFF L 402" 4027 4027 | svc BC Acok vec TC7SZOBAFEAPE
1] 402 2 5
R6900 R6929 al 2 SMC_BC_ACOK
100K = 2. 0K (oo A = o0
51850656 ¢ {iiox - - O “(ueoot [ ]
1
e i WIS : e
SC70-5 3 .
| s> SYS_ONEW RE aly nr x5 - %ngum,m@mu NEAR S0
1-Wre OverVoltage Protection an nic = =
NC
ADAPTER_SENSE_R
HALL EFFECT ASSEMBLY
Assenbly APN: 33950114
- BOM 639- 0680
" " - PCBF: 820- 2801
3. 425V "G3Hot " Supply - Moo 056- 3515
Supply needs to guarantee 3.31V delivered to SMC VRef generator - Conn APN: 518S0788
oM T
905 B J6955
» _PPDCI N G3H OR PBUS LAAN2—PPEOLN GIH OR PBUS,R P3V42G3H_BOOST . =PP3V42_G3H HALL HAL L EFFECT- ASSY- K87
178w WE@&Q Ev B3 T R6961 F- ST- SM
05" i o 6994 1 w02 %5 | SMC LI D 2 Apa . SMC LID RS[ 6
i S 0.224F ——  CRI TI CAL NOSTUFE S0 EEIpdr
u6990 62V 5 L6995 C6955 1 Ve DF gol2 ]
LT3470A 282 33UH _ =PP3V42_G3H REG, 0.001lF —=
SN pey SWA4 P3V42G3H SW o el 1 (Y Y Y2 j cé\fz 33950114 |
|1 oAl A2 M N-RERR-WBHFES: 35 COPHADLOFHF- SM VouF= 8- 42V 0 =
Nose e R S TG NEETTRE 250MA MAX QUTPUT L
FBlLl Ra
Swi her lim
a0 Tﬁ}fﬁ‘" 1 C6995 R639498§1 ( tche mt)
opRp: T a7 T,
BYPASS=UB90. 6: 5: 2 WM ;g’;— 2 40%1“ ab,[ |2 Rgog T PROTO 0: STUFFI NG K84 CONNECTOR ONTO MODI FI ED K84 PADS
8 P3V42G3H_FB p— goéz: PROTO 1: STUFFI NG K87 HALL EFFECT ASSEMBLY ONTO K87 PADS
<Rb: 2
R6996* 05
20%50 PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM CPTI ON
%ib ? 607- 6831 1 SUB ASSY - HALL EFFECT, K86 K87 J6955 CRI Tl CAL
PN: 607-6831 for WCPM PN: 339S0114 for schenmtic/board | ayout
Vout = 1.25V * (1 + Ra / Rb) =
CRI Tl CAL
59929, BATTERY CONNECTOR
M RT- TH
P1| o4t
P2| 042
pa| o3 1
Pa| Ot — iy =SMBUS_BATT_SCL
ps| 015 . SYS DETECT L
P6| O [ =SMBUS_BATT_SDA
o z - = - PPVBAT_G3H_CONN CRITI CAL
O-Zd NOSTUFF
9 9 IPLACE_NEAR=J6950.9: 1 MM PLACE_NEAR=J6950.9: 1 MM
1] R6950* 1'C6950 1 06960 A & De9s0
SHLD_PI N L0 10K L5 TR X RCLAMP2402B
SHLD_PIN| O 1;| M:_l%\év T %g —P ig‘}% SC- 75
SHLD_PIN| 02 4023 a 683-1 w = DATE=02] 207 2010
SHLD_PIN| O 13] = o TER=KS/ M_B SYNC
— ‘ DC-In & Battery Connectors

= TG NOVEER s |
518- 0359 = d} Appl e I nc. | 051-8407 |'D
° A. 0.0
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FROM ADAPTER
s _=PPDCI N S5 CHGR

Reverse-Current Protection

SI%%QDPCRI TI CAL

This node is powered
through body di odes:
* DCI N t hrough Q7080.
* PBUS through Qr085,
Charger TOP FETs and
Q7055.
PPDCI N G3H O? PBUS
H=0.

M N_LI NE_W DT
WOTHE 4
5V

54

QTABO cmmion

— |

9 MN LI NE_W DTH=(
M N_NEGK W DTH=(

C7085 *
0. 1UF 470K
10% %
10% 116w
2V 2 Jrants
X5 405

0
bN

Inrush Limter

PPDCI N G3H_| NRUSH

D

|

o

MNLINS WDTH-0. & mm
M N_NECK_W DTH=0. 4 nm
VOLTAGE=18. 5V

CHGR AGATE DI V.

M N_LINE_W DTH=0. 3 nm
M N_NECK_W DTH=0. 3 nm

t C7042
—— 0. 068UF
—— 10%

10V
2 Ccerm
402

C7011 * + C7000
0. Oljl_él;J— —— 1UF

— 10%
16V 1ov
CERM 2 2 Xxsr
402 402-1

(CHGR BGATE)

'R7081 R7086"
62K 332K
ORI TI CAL Thew 116w
M- LF M- LF
D7005 2402 402,
BAT30CWFI LM
0o (CHGR_SCATE) CHGR_AGATF)
N M N_LI NE_W DTH=0. 3 nm | NE_W DTH=0. 3 nm
M N_NECK_W DTH=0. 3 nm ECK_W DTH=0. 3 nm
s CHGR DCIN D R 2 (CHGR DALN) R71%21
5%
: : _|2 >|_| 116w v CRI TI CAL
ACIN pin threshold is 3.2V, +/- 50nV NE;)ZF . 7020 1,5]/snw 74 CHGR_ CSI_R P iz R7020
M- LF
Divider sets ACIN threshold at 13.55V 202 % 9.5%2
I nput i npedance of ~40K neets R7022 74 CHGR_CSI _R N S
I 12-1
sparkitecture requirenents 30mA max | oad 10 3
PP5V1 CHGR VDD Rzlogl l PPDCIN GBH cHER PLACE NEAR=GT030. 5 1. 54
X 5%
R AR e e BEFEIR [ emor e
X == ! X
_ M NNECK_W DTHEO. 2 mm 402 1 C7030 1 C7031 1 C7035 1 C7037
62 s _=PP3V42 G3H CHGR VOLTAGESS, 1V 1 7 P i Myt 0 001UF
1 C7001 * C7022 * 1 C7021 — 0w o 0%
1UF L 0. 1UF 28V TanT 2 280 ant 2 %R X7R
'R7010 C7002 10% CASE- D2- SM CASE- D2- SM 603-1 402
30. 1K 1UP X5R 2
. 10% 1 402
iﬂﬂf‘é\/ en 2 NO STUFF ?070%02 3 APN 35352929 =
e 205 | GND_CHGR_AGND 10 L =
2 116 - q
R7000 e cHer
402 12 vhst DL N CRI TI CAL
L 0 D X rrent = 8A
R7011ﬁ 57 56 as[TIy—SMC RESET L i AN, CHGR RST L 13SMB_RST_N T CHGR SGATE PLACE NEAREUT000, 25:20m = Qr030 Mex Qurrent 8
118w 116w =SMBLIS ScL 11 lscL U7000 AGATEL L CHGR AGATE 4 == RIKO332DPB- 01
At Vos" DSBS CHR SDA 19 fsoa R Csl P = H e f = 400 kHz
e o2 [ID—HR VERO 4 VFRQ 3; CHGR CSI_N 7]
CHGR CELL 6 IcELL o CRITI CAL CRI Tl CAL
. L7030 TO SYSTEM
Float CELL for 1S CHGR AGIN 3 o S CHGR_BOOT 2. 5093% 4 F7040
TE O DT=TRUE 1 . g 8AMP- 24V
NO_STUFE CHGR | COVP. 5 | cow 9 CHGR_PHASE e T 1 2 2 =PPBUS GBH
R7013 CHGR VOOVP 7_lvcow M N-RECGK W BTH=0. 5 I HLP4040DZ- SM
1K CHGR_LGATE SW TOH_NODE=TRUE 1206
L i% CHGR VNEG 8 [VNEG GATENCESTRE DI DT=TRUE DI DT=TRUE T e
1/ 16W
e 'R7015 24 CHGR CSO P 18 |csop CHGR_BGATE R7039"
2 §: CHGR CSO N 17 lcson CHGR ANVON ooy o 180
2 CHGR BVON oo 5%
e 17100 PPVBAT G3H CHGR REG
'R7011 1 C7050 e SCHGR ACK gy et KT NLINE W TP, & n
9. 31K 10 9 02| | RS ETeo- 4 e pese 103022
J/ 16w e v'_ 0 5
X5R
L 02 9] CRI TI CAL CHGR PHASE RC
o oreTRE
| Q7035
CRI TI CAL
[ RIK0305DPB NO STUFE
LrpAKk- 1 R7050 Q7055
H 1 C7039 0.01
—L— 470PF 0. 5% SI 71370P
I 1% W Bl TAQ FROM BATTERY
2 CERM 0612-1
1 1 402 1 2 PPVBAT G3H CHGR R 0
SM 3 M N_LINE_W DTH=0. 6 mm “ a PPVBAT G3H CONN
1 52 (GND) oo Varaeesm ev ot ™ b J_ g VN LI NE WDTH=0.6
PLACE _NEAR=U7000. 29: 1 = \’:ICETANE(E:K WUn_gD 4 m
PLACE_NEAR=U7000. 22: 1 < O—
«
R7051
D 22NN A IR RO
R7052
D &AM A IR RO
(PPVBAT_G3H CHGR R) (PPVBAT_G3H CHGR R)

C7005 * C7026 *

0. 22UF —— 0. 00LUF ——
ok 2 s 2
603 402

55 ¢ GND CHGR AGND

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 70 OF 109
s L CHANGE! TO K24 | ND DUE TO LAYOUT I NOT TO REPRCDUCE CR COPY I T
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VN LIRS WDTH-0. 2 mm
M N_NECK_W DTH=0. 2 mm
VOLTAGE=0V

R7051 HAS 2. 20HM TO COWPENSATE UNBALANCED VOLTAGE
DUE TO DI FFERENT CURRENT ON _P AND _N.

( FROM | NTERSI L)

NC_NVASTER=K87 M.B

SYNC _DATE=02/ 26/ 201(
—

TTILE

PBus Supply & Battery Char ger

d} Appl e I nc.
®
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051 8407
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VOUT = (2 * RA/ RB) + 2 VOUT = (2 * RC/ RD) + 2
<RA> <RB> <RD> <RC>
e R7267 R7268 R7269 R7270 R
ROUTI NG NOTE: ' 203 :1Lﬂ;‘; oK :1Lﬂ(/)K 10K Eliﬂ./49K 204 , ROUTI NG NOTE: '
XWF 6 5 5 ) XWP
1 Place XWr203 by Pinl OF L7260. ! s M:}f‘év %/‘:}B‘év M:flf‘év :M:}E‘év - 1 Place XW204 by Pin 2 of L7220. !
- s s s s s s s s = ZQ]5v,s3,vl:ta,><vxlzua "10/2\/\/\/2 "102 5 "102 "102 5 3V3S5_VFB_R7270 an S s - s - s s s s s s s
s
G\D_5V3V3S5_SGN\D)|
e e e - e o oo oo
XWZ 205 , ROUTI NG NOTE: :
SM I Pl ace XW205 by C7252.
«|=P5V3V3 REG EN e 5ot R R
=PPVI N_S3_5VS3
s s "
e, | .
' ROUTI NG NOTE: [ R7273
' , XWr202 C7272 100K
1Pl ace XW202 by C7292. ) s L 1L6I/F yiew
s s =PPVI N_S3_5VS3 SVavass REGE | o
- 5vS3 3vass VREF =PPVI N_S5_3V3S5
PLACE_NEAIFQ7260. 5: 1.5 W CRI TI CAL 1 C7270 ° : T oL PIACEINEAR=Q7220.2: 1.5 MM
L 97020§3F -1 G7280 L (1:3381 = %&F t Cr241 1 C7240 1 C7242
%% e T 3P 1C7271 o 2 S55M 1UF =L Sour 0. 02700 0. 001UF
2 16v 2 = o 10% —_ o 20%
2 CERM P XBR C7260 ——0. 22UF N REF 5 25V 5 v 50V’
402 BIA SM 603- 1 o T 18% X5R oY, 2 Ceru
TI CAL (1)00/1UF 2 Cofw 14SKI PSEL VREG3|® =+ 603-1 402
TRl p
= XSR o 4ranser rece 7 R7220 C7220 0% “ T
| 260 AW 485 TTIRUIW ML G IUF Xk DL 220 =
- 3 o iy R Y s veor “Avesti 000 VeST2L LA s e [ . RI1K0384DPA
- sv so pront Horv o DRwe[ e o L e CRITICAL o
Phpa g e s o _
L7260 bk i —— s g LL2ipeess L e SHbel 7 L7220, PWM FREQ = 375 KHZ
e v v 19DRVL1L a DRVL2['2 pvassoru N AEG W OO, 2 M o o k
MAX CURRENT = 13. 3A LYY Y Lz - N 8 7 DorTRE 6 ||k ) 1 2 MAX CURRENT = 9. 1A
PWM FREQ = 300 KHZ CRI Tl CAL ) VS8 v VoL - Vo~ pvesevee PCMO063T- SM
=PP5V_S3_REG 4 7UH'P}:3A' 15"’9;"" 5 5V_S3_VEB __3vFBL VFB2 |5 a\sss veB S2 —PP3V3 S5 REG
° CRI TI CAL 5v S3 ENTRIP JENTRI P1 ENTRI P2|®___3vass entrlp . Rl I = °
PLACE_NEAR=U{7260.1:1.5 MM 261 — vaLklze CRI TI CAL PLACE_NEAR=L7220.2:1.5 MM
L C72 1 C7290 A S| S426DN — |, — " PLACE_NEAR=U7200 6: 1 MM A 1 C7250
Cr293 .|t cre91 PURPK 12128 — I 4 L' c7es1 1 C7253
o (2)0.%001UF — 16)“%": 220UF ] o or=TRUE 1 R7271 1C7273 1 R7272 %EHEUF p— %é)u&"': —L_0.001UF
2 &m 2 GV 2 o - 86. 6K Eno|22_bvavs rec ed TOUF 75K 2 by 2 S T
402 603 e HEE > aiew G\D_THRM PAD 20%, yaow BiA M 603 2 g
L 402 £} [ 2 X5R L[ 402
CRI Tl CAL 603
ss GND 5V3V3S5 SGND 1 5oz -l-
VOLTAGE=0V
M NRESW BTHES: 3 M XWI 201
SM
Q7221 PLACE_NFAR=U7200. 25: 1 MV
SSMBNL5FEAPE P5V3V3_PGOCD
SOT563 e, _52_ - - - - - -
| ROUTI NG NOTE: .
62 SPoVSS EN.L Qr221 1 Place XW201 between Pin 15 and Pin 25 of U7200. '
SSMBNL5FEAPE N
- SOT563
=P EN L = =
- 3V3S5_EN_| ISYNC MASTER‘KB7 M._B SYNC DATE=02/ 26/ 2010
= TR O
d} Appl e I nc. 051- 8407
SEPERATED NASTER PGOCD FOR BOTH 5V AND 313 ®

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

NOTE: DONT SYNC THI S PAGE FROM T27 |1 TO MANTALN TH S DOCUVENT | N COV DENCE 72 OF 109
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED 56 OF 76
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1.5V/ 0. 75 DDR3 POWER SUPPLY

s =PPVI N_S3_DDRREG

PLACE_NEAR=Q7330.5:1.5 MM

1 CRI Tl CAL 1 CRI Tl CAL c7332 | c7383
C7330 C7331 ! i
= 39LF- 0. 0270HM f_: 39UF-0.02700M —— 1UF —— 0, O0LUF
2 \/ 2 \/ , 25V 5 50V
T A A b
. =ppsv_s3 porREG  R7305 B
DV pPP5V_S3 DDRREG VGFI LT
L) )y . mm
T THRRE 1
by R7310 |
C7300: C7305 i \ Q7330
1 1 y
47UF 1UF —— o s Q o Sl S424DN
T oo PWRPK- 1212- 8- SM
)s(gga 2 40)2(:551 2 V51 N V5FI LT VLDO N
= CovP VDDQSNS|_8 DDRREG VDDQSNS
CRI TI CAL 4 CEI7T3I %L
o m—=BORVTT_EN 10 s3 VIT Enable . OUHF 13A°5. 6MOHM —PPDDR S3 REG .
o2 MD>—= 11 [s5 VDDQ VTTREF Enabl e vesT| 22 DDRREG VBST 1YY Y L2 VOUT = 1.501V ’
52 @PPVTDDRT REG DPDRm 13 |PGOCD VDDQ PGOCD ngslqg)e NG DTS 17, PCVBOG5T- SM " CRITI CAL T fowcrsnz e m | 19A MAX OUTPUT
w0 = BUF DRV _
: T — Loma max 1 oad . S 2 DORGEG DR o o i : [rgraao T [FCr3ae’
« =PPVTT_SO0_DDR LDO VTTREF DI DT=TRUE 33 o) f = 400 kHz
Vout = VDDQSNS/ 2 SYM (2 OF 2) |20 DDRREG LL 5 3%%, 2 8V
24 T SR W— oo — s 385
Vout = VTTREF = RECK™ 177 mm Q7335 CASE- B2- SM
XV\’;'\%GO DRVL| 19 ggﬂ?f-RREG= PRR\it/L E gﬁ%% ﬁé .) - 4 Jr__ %ﬁiﬁlgN CRI Tl CAL c7345 PLACE_NEAR=L7330.2: 1 MM
1 £ 2 DDRREG VITSNS 2 [vrrsns ~TRE ENEEC SLrmm | Ci3417. K
PLACE_NEAR=C7360. 1: 1 nm N[N Cs16 REG CS g CRI Tl CAL 33(2)2%@2 12%\% )&/\7345
y 3 2
B | kiR AN7AEY. B wd] | CHTH
22\ —— ——= 22UF VITGND _ THRM PAD GAD PGND_CS G\D PLACE_NEAR=Q7335.1:1 mm v
X5R- &é%;‘;";lr 2 g@ozycgw hy 9 & s XV\’;§35 =
DDRREG CSGND ) L 2
W Nﬁ#ﬁ%:ﬁ&éﬁ% m 6% 'R7320 1 C7320
= 1>. 0K L 0. 001UF
XWI'300 W oW T &
SM \m - 17" hm 5402
0C3333EL)J9 1 PLACE_NEAR=U7300.3:1 mmg 1§ 2 L PLACE NEAR=U7300. 25: 1 mm (DDRREG FB) <Ra>
T 4 Vout = 0.75V * (1 + Ra / Req)
462 SEL_1V5=0: Req = Rb ‘Rr321
SEL_1V5=1: Req = Rb || Rc <Rb> tfiow
402
GND_DDRREG SGND 2
L —e
%ﬁm@?ﬁ BHES: §7™m
SYNC MASTER=K87 M._B SYNC DATE=02/26/ 2010
e
T TN e |
d} Appl e I nc. 051-8407 |D
S A 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
RENER AT ORI 1
NOTE: DONT SYNC THI S PAGE FROM T27. C7330 AND C7331 IS CHANGED TO OSCON CAPS I' TO MANTAI N THI S DOCUVENT | N CONFI DENCE 73 OF 109
. Il NOT TO REPRODUCE OR COPY I T
NOTE: DONT SYNC THI S PAGE FROM K6 REMOVED R7380 111 NOT TO REVEAL CR PUBLISH I T I N WHOLE OR PART
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PLACEMENT_NOTE=PLACE C7419 ACRCSS PINS 1/2/5/6 OF Q7400 AND PINS 3/4 OF Q7401
s =PP5V_SO_CPU | WP s =PPVIN S5 _CPU | WP '
CRI TI CAL CRI TI CAL
1 2 PP5V_SO | MWP6_VDD %69% 1 417 418
C7426 M NERERR WY BHES: 22V IRg7L - - ~0 0270HM— ég&UF
R7412 ! U VOLTAGE=5V : C7435 | DPRSLPVR | DPRSTP* PSI* | OPERATI ON MODE 5 1 > T, 29% ’ 5 }{
0 — && 1 QUF I 2 v 603- 1 202
1w 2| §5% éﬁ ¥ 0 1 1 2- PHASE CCM — J 5 D
402 2 %(8 4 1 8 J—_
s s=PPVIN_S5_CPU | MP LAAA2 PPVI N S5 | MWP6 VI N 0 1 0 1- PHASE ocm 3 S ) CRI TI CAL
UL VRS o ] L ORI CAL L7400
R7420 1| C7496 Volrace=rdisv - 1 0 1 1- PHASE DCM 0. 36UH- 20% 40A- 0. 000750HM
-1 9,01UF o1 OT=TRUE (1 M\WP6_PHASEL1) 2 -
A o 8\77 1 0 0 — 10 | =PP SO0_CPU REG
16w 2| Ghv 1- PHASE DCM Pl MA1O4E- SM
o 1s (ry—PM_DPRSLPVR vz R BEMEGOIERBRRIMORT 55
E TH=0. 25 I\INI 00T 2
= WNEOCW DTH=8 —1/\/\/\/%[% -RC [L[2]6]7 PLACEMENT_NOTE=PLACE CLOSE TO PIN 1 OF L7400 1 Cr7420
o =PP3V3_SO_IMP __ 1anA 2 PP3VZ SO | VI 3V3 R7424 n | TI CAL A 2 0. QQ1UF
C7430 " 289
R7421 O.O/'J.UF 1 1R7447 %on o S H—} ) F%gi}s %\i40][8 PLACEMENT_NOTE=PLACE CLOSE TO PIN 2 OF L7400 (1 > 0\/)
a0 )Jf(g VL S\ & ! ) bRecrreT- mx Su | MVP6_ V!
5/5_1?}4’ 2 ;|_ ?/mw 402 E 1 -
ss _GN\D_| P6__SGN\D 2 2402 20 22 (31 L 2 P[?DT=BTHJE 2_Re K | M\WP6: 2PHASE | M\WP6: 2PHASE
Cr7415
VIN VDD PVCC T, R7425 C74L)2ﬁ7 1 0. 1UE —q 1 2 1112 1 2
e 11 CPU_VI D<6> -3 iDs 36| | MWP6_BOOT1 506 1 Uéoj‘ —— 10% I =
w1 CPU_VI D<b> -2 s lj‘?'J(')OCRmEa 2l 1 vP6 BOOT2 | fEIPY - 16y 2 oY R7400 C7403 R7404
w1 CPU_VI D<4> - vion S o DT 2 2 X8 i85 2 0. 22yF )
. wn CPU VI D<3> v weatea|35 e | MVP6_UGATEL 1Y Borts o 1Y
R7445 w1 CPU_VI D<2> 739 |\ oo % w 402 402 402
}/ . © U Vi Dels - g s | MVP6_PHASEL
16W 37 32 3
2402 e 11 CPU_VI D<0> - Vi Do E LGATEL - e I(g\llg)ﬁ LGATE1 ,7__ | MVP6 PHASE1 XW
o 10 10 [y CPU_DPRSTP_L -8 orrsTer 1 PO =
s | MVP_DPRSLPVR pEES DPRSLPVR f 1 sena| 24 lss | MWP6_ | SENL ( | WPG—I SENl)
CPU PSI_L - 2Pt C
© oo 1 MVP6_ | MON - 37 mon ueaTe?| 27 ss | MVP6_UGATE2 Of OT=TRE PLACEMENT_NOTE=PLACE C7422 ACRCSS PINS 1/2/5/6 OF Q7402 AND PINS 3/4 OF Q7403
28 ., | MVP6 PHASE2 ss s =PPVIN S5 CPU | WP
48 ava PHASE 8 | M\/P(%_: 2PHASE | WP6: 2PHASE 1 \WP6: 2PHASH ) LM/P6: 2PHASE
(NC) A7 ok En Leatez|30 s | MVP6_LGATE2 CRI TI CAL L T CAL | SR CAL LWC7P642{’1 s C7422 ! 6051K 1
© L MP_VR_ON 249 VR on 29| (GND) |%€'91% z 3cg7Lﬁ91027o4M4—937L‘|1F08 ——1 0,,00 5
FROM SM2 VR_PWRGOOD DELAY R PaND2— S1 20% T 20% - 1% 2d% P
0—1”2— * o , LMVP6_VR TTv- 5 . 1 2 1oV, 218V o |2 %8R 2 2om 402 o
R7408 o LYVT D VIR gm—QVRTT 1 seng| 23 |ss | MVP6_ | SEN2 o 2 BIA- SM CASEDZE- SM 603-1 402
C7405 147K - LMB6 _NTC e '; 5 t
0. 015uF %
o i o | MVPE_SCOET 7 |scer VoS | MVBE VUM 191 d = I MVP6: 2PHASE
16 5 ocser[®_|ss | MVP6_OCSET : 3 S L7401
402 LAANZ ss | MWP6_RBIAS 4 el as va 18 ks | MVPE_VO NO STUFF |, 0. 36+ 20% 40A-0. 000750HM
prooe| 16 |ss | MVP6_ DROOP C7416 l (1 \WP6_PHASE2) CRI'TI CAL (Y Y Y2 PLAJEMENT_NOTE=PLACE C7423 CLGSE TO|PIN 2 OF L7401
ss | MVP6_VDI FF 13 |yp pr | MVP6: 2PHASE 0. 001UF T2 O OTOTRUE ’ Pl MALOAE- SM LA TO PIN 2| OF L7401
I \VP6: 2PHASE[| R7413 | MVP6: 2PHASE orel 17 |ss | MVP6_DFB %" 2 10% GEEM 2 - 1423
.| C74 1 2 o | MVP6_FB2 12 |eg . R7417 sov T > BMEGOIBMBRRIMORTSS S IR A it =
_ 001UF ¥ w | M/P6 FB 11, veen 14 | o R7418 "Slgo |1 C7429 . L . MWF403 4
| MVR6: 2PHASE —— [(% o - 1K 2K |” T8opE I MVP6: 2PHASE 1|2 |6 |71 MVP6: 2PHASE
1 160 ss | MVP6_COVP__ 10 |oovp RTINS | g % W T g 1 41 = SM | MVP6: 2PHASE 2 )
R7409 2| &5 i = L WP6_ VW 9 |y b 1Y Mosm Tz sov 13. 7K o\, R T CAL 311 mps: 2PHASE : !
1K 5 402 CERM 9% = 5 | M\WP6: 2PHASE
%’W 41 M/P6_VDI FE_RC ol &5 ey I H—} Q'ZF%?% FAn2 1| 1/\/\/\,29WP6 vep T
3 | MVP6: 2PHASE g/ DVRECTRET —
: P o e (T | e J meos | cugs | e
3|4 % oo 3
%‘ilg\gv 2| 1 R7430 4 itd £ o yé%ﬁgv
2 2 (1 \WP6_FB) C7431 ?%1962K J_ é PLACEMENT_NOTE=PLACE CLOSE TO PI[N 1 OF L7401
T VPG 2PHASE 0 00LH | MvPe: 2RHALRVPO: 3PHASE T = | MVP6: 2PHASE B
1 [ 1 C7434 |- Cr428 |" R7415 13 mips_va R s =PP5V_SO_CPU_| WP _ 1 R7443
470PF (MRS W % —— 0. 033UF—— Q. 47UF 19,-65 | 1'R'\’7V4Pg- 61PHASE 65K
_— = T T 1 6
2 3}5% | WVP6: 2PHASE 7 2 je¥ B RN i B H Lo
1 Cr413 1 1/15w 2 402
Cr407 R7410 30 W
OPF 1 10KOHM § v
¢LMWVPE_OONP RC  —— 3R 1 08-%,001UF 5 81K 0603- LF 2 (| MP6_I| SEN2)
I N\VP6: 2PHASE 2| 402 2] %15 2
1 |5’¥4613 2 o 5 e ERT- J1VR103J (I WP6_VSUM
94, 6K (1 WP6_VO)
A N
2 (| M\VP6_COWP) R1100/ R1101 **ON THE CPU PAGE** PROTECT THE | WP6 | F THE CPU IS NOT | NSTALLED
wsol MP6_VSEN P R7422 , 2 s w-LF  CPU VOCSENSE P, o
0 M N_LI NE_W DTH M N_NECK_W DTH
2PHASE 1PHASE | M\VP6_VSEN_N R7423 o 3 . | M\VP6__OCSET 0.25 WM 0.20 WM
69 58 ) - s 1 2 5% M-LF CPU_VCCSENSE N 1; 6 *TWP6 VSUM 0 o5 W 0 20 M e |
PWM Fr eq. 300 kHz 300 kHz C7421 2 C7433 2 2 C7432 o %Pnggs SGND 0.50 MM 0.20 MM ::
0. 22UF — 0. 001UF —— —L g 0010F . _ 0.25 W 0.20 W D]
Max Current | 44 A 17.6 A 1T A - 83% OM T pLACEMENT_NOTE=PLACE CLCSE TO PIN 21 CF U7400 ._| MVP6__DROOP 0.25 W 0.20 MW a
CERM SGR 1 cERm 1 1 CERM X\/\Fsﬂoo . | M\WVP6_DFB 0.25 MM 0.20 MM ]
Load Line |-2.107 nV/A|-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 MM 0.20 MM =
| MVP6: 1PHASE BOM emlic=y %j "TM/P6_RBIAS 0.25 W 0.20 WM =
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON = M N_LI NE_W DTH M N_NECK_W DTH
YT 1| \VP6_PHASEL L5 W 0.25 W o
11450307 1 RES, MIL FI LM 1/ 16W 8. 25K, 1, 0402, SND, LF R7417 P6: 1PHAS PG BOOTT TRy PETRYY T -~ - A
11450336 1 RES, MIL FILM 1/ 16W 16.9K, 1,0402, SM LF R7416 | WP6: 1PHASE .| M\VP6_UGATEL 1.5 W 0.25 W ::' ﬁl:ﬂ ,LLE DATE-027 267 2010
13250080 1 CAP, CER, . 22UF, 20, 6. 3V, X5R, 0402 C7428 1 \WP6: 1PHASE M N_LI NE_W DTH M N_NECK_W DTH © : WES_:_(SEE-II\—E:L ; 25% 3 ;: m <3 I M/PG CPU VCDI’ e Regul at or
- | M\WP6_ VDI FF 0.25 MV 0.20 MV s <3 ST
11450236 1 RES, ML FI LM 1/ 16W 1. 58K, 1, 0402, SMD, LF R7409 | MVP6: 1PHASE : TWP6 FB2 0 25 WM 0 20 WM g M N_LI NE_W OTH M N_NECK_W DTH Appl e 1nc 051 8407
11450160 1 RES, MIL FI LM 1/ 16W 255 OHM 1, 0402, SVD, LF R7411 | WP6: 1PHASE - MVP6_FB 0.25 W 0.20 W D] .| M\VP6_PHASE2 1.5 W 0.25 W P . o
1325472 1 C7406 | MVP6: 1PHASE s MVP6_COVP 0.25 M 0.20 M & I WP6_BOOT2 0.25 WM 0.25 W = <) A 0.0
3254720 CAP CER 470PF, +/- 10% 50V, 0402, S : - TMP6_VW 0.25 WM 0.25 WM & = MP6_UGATE2 0.25 WM 0.25 WM = |nNoTicE OF PROPRI ETARY PROPERTY:
11450410 1 RES, MIL FI LM 1/ 16W 97. 6K, 1, 0402, SVD, LF R7414 | \VP6: 1PHASE o ss | MVP6_VSEN P 0.25 W 0.25 W ] .| M\VP6_LGATE2 0.25 W 0.25 W ] THELNECRUATLON %A&:ERPEERE%&THE e
- e 55| MVP6_VSEN N 0.25 MM 0.25 MM . | MVP6_| SEN2 0.25 MM 0.25 MM THE POSESSOR AGREES TO THE FOLLOW NG
13250045 1 CAP, CER, 1000PF, 50V, 10% X7R, 0402, SND C7414 | WP6: 1PHASE s <3 <3 | TO MAI NTAI N THI S DOCUVENT | N CONFI DENCE 74 OF 109
13151027 1 AP, GER, 100PF, 5% 50V, GCD402 c7413 | MVP6: 1PHASE 13250099 | 1 | AP, X5R 0. 1UF, 10% 16V, 0402 C7434 | I MP6: 1PHASE | T T e e 1T /N WoLE R PART
IV ALL RI GHTS RESERVED 58 O: 76
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« =PPVI N_SO_MCPCORE

. =PP5V_SO_NCPREG
R756O CRITICAL [CRITICAL | CRITICAL i07561l07563
1 1 1 1 1
Py e v T Tl TR TRl
OLTAGES . el = B 16V 16V 16V 2 2
R7561) |c7550 11 G062 R7565  “Crsea - ] CASP%&%QIZWWWW A TN llei_x_ bl
LT Tz ﬂggg’ iow 0. 224, CRI TI CAL '
”ﬁﬁ% 2 igii{ s i 185 il 2] 2 560 =
U7500 = M J? ﬁ%) 4 : %7K0365DPA- 02
MCPCORESO_RBI AS 1|rel AS %N vin 14 8:&%%@3& : 1 hia CRI TI CAL
MCPCORESO_SOFT 2ISoFT g UGATE] 18| MCPCORESO_UGATE CEI TI CAL RO?%(?ls
o @op MCPCORESO_Ivon. R7593 o NOSMEF MCPCORESO_| MON_R 28 | v @  soor 17 MOPOORESO BOOT _2|—3| 0. 543°%ia Dgpﬁ =PPMCPCORE _SO_REG, -
o ccomMCPCORESO_PGOCD silpaoy O 1 > PPMCPCORE SO_R 1 2 MAX CURRENT: 30. 4A
w0 [y MCP_VI D<0> R/7590 0 . 2 MCP_VI DO_REG 24 [\ o - ) FDUL040D- SM — : 3 4 CRITICAL | (Q7560 Limit)
v oy MCP_VI D<1> R7591 0 . , o ITT6W MF-TF 402 MCP_VI D1_REG 25|vi p1 AGET 1C7566 | ,|'C7565 |f = 300 kHz
w o MCP_VI D<2> R7/592 0 ., p 5% I/ ToW M-LF 402 MCP_VI D2_REG 26lvicz CRITI CAL — 1OUF —=24L0UF
» > MCP_VI D<3> R7/594 0 ., , 5% ITT6W M-LF 407 MCP_VI D3_REG 27} o8 CRITI CAL 2 4 B
5% 17 I6W NMF-LF 402 23 e %7565 888 Citers— B CE-NEARCR7559: 1. 1 M
¢ [ =MCPOORESO_EN N lm o K02080PA CRI TI CAL %
« » _=PPNCPCORE_SO_REG NCPCORESO_FDE 21 MCPCORESQ LGATE 1 A
? 22 ’:;EEN LGATE 2L g«N KCNE W RTE=GS M C71506|7: L CZ?OBU% -+ go%ng
Er %‘:"'TBLE: 20% —— 20% T~ %
127563 MCPCORESG, VSEN 8 lvsen - 2 gz 20 T2 égg
100 MCPCORESOL RTN o |rrn 6 case. 517 4
i MCPCORESOL W ahw
. MCPCORESO_VSEN P 1R72506§ (MEPCORESO_VSEN), vd 12, MCPCORESO_VO (MCPCORESO_VO)
% MCPCORESQ| COVP 5 lcow ocseT| 3 MCPCORESQ_QCSET Rg?%sg
_%l\év 1C7570 N IS
40 ::g HOL1UF MCPCORESO FB 6lre 1 spl 13 MCPCORESO_| SP Pt v
R7568 |2 4% MCPCORESO| VDI FF _7hoier rsq il MOPCORESO | SN o5 1'5075’73 C75731
= = o MCPCORESO_VSEN N__ 1,50 2 | cow| 10 MCPCORESO_| COVP TN ATRE ==
75/ A 1 7577 T & W) | Rig00
1 1 —L 07 001UF § 9 & 1 2 . MCPCORESO_| SP_R
RP7L RTR0% T —|;§8§ L GTR18 (VCPCORESO_L SNy A
e el Tl " T ot
2402 2 Jo5 OERM 17 262 12RZ75:)J<5 C7?77P§ 1
[ Jt %mw T
o ( M\CPCORESO WY XW561 B2 04'202 2
GND_MCPCORESO_AGND 1 2 (MCPCORFSQO_| CQVP)
Cr75791 16R79%7K6 @ERE?—%W BHES S Th PLACE_NEAR=U7500 @‘lwm -
7580 00010F 4 1%15}9/ 5 4
330PF X5 2 2%‘&
1|2
Y
R7577 S Gra81
1x30K;  MoPooreSH cove ¢ 1|2 | (NCPCORESO_COVP)
b %‘Jv
hok B VI D<3: 0> | VOLTAGE
(MCPCORESQO_FB) 1100 0. 9750V
R72g078 goso%g 1101 0. 9625V
1A 1/\2 2 MCPCORESO_VDI F_C 1 IIL/Z (MCPCORESQ_ VDI FF) 1110 0. 9500V
Mggg}é’ R7579 %%\z 1111 0. 9375V
Ak 0000 0. 9250V
M:l.l/g}é" 0001 0. 9125V
*0 0010 0. 9000V
0011 0. 8875V
0100 0. 8750V
0101 0. 8625V
0110 0. 8500V
0111 0. 8375V
1000 0. 8250V
1001 0. 8125V
1010 O 8000V SYNC MASTER=K87 M._B SYNC DATE=02/26/ 2010
1011 0. 7875V MCP VCor e Regul at or
L aseaienun e |
d} Appl e | nc. | 051- 8407 ID
8 A.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
BEHERE L BVUREENS IE |
K6 NOTES : XOR AND | NVERTER | S REMOVED, CANNOT SYNC THI S PAGE FROM T27 B o O e %5 OF 109
Il NOT TO REPRODUCE OR COPY I T
VAL mans resgaes o INWAERPEIT B9 OF 76

8 7 6 5 4 3 2 1




8

=PP5V_S0_CPUVTTSO

CPUVITT PONER SUPPLY

3

R7601
9l , Ppsv so

J\/y\l

= D

CPLNTTSO V5FI LT

s =PPVI N_SO_CPUVTTSO

PEAGE-REAREG858. 3: 1 ™

CRI TICA

ic7696
00

- 0 1UF
T ki
6 3-1 2 )

39UF-0. 027CH

®
‘£<<g
N

=CPUVTTSO_EN

-

o - CPUVTTSO_PGOOD

(=PPCPINTT_SO_REG)

CPUVTTSO_VFB

0 |w o

CPUWTTSO_TRI P

o

Jedxiom

3.3X3.3-QFN

L7620
2. 2UH 8. 0A

YR

=PPCPUVTT_SO_REG

PCVBO65T- SM

1

PLACE_NEAR=L762

'_
.
1
I 1 RIS 1
< i 1
c1604 s s
VBFI LT VDRV 10%, 205,

CRI_TI CAL —F X35 CERM D
TPSSll%%%? QFNL4 :
EnPSY OGN Tol2__ CPUVITSO_TON Cie03* H

i —
PGOCD VBST|_14 CPUVTTSO_VBST O OTTRE égg}Z
vour 13 CPUVTTSO DRV M NRECKW BIFES: MR 6031 1
Ve L1z CPUVTTSO LL NZNECROW iR |
SV TOH_NODE=TRUE WFWEW
TR P prvL| 9 CPUVTTSO_DRvL M N-NECKOW Db
GND THRM PAD PGND e e | - .
™~ i |
v
XW 600
SM
1 % 2 (GND)
Btﬁ%:NEﬁEH?%% {51 IVVT

GND_CPUVTTSO SGND

D.

TR yBs T m

(CPUNTTSO _VEB)

2
B xweege,

3 3936,858?:\1@ 1
CPUVTTSO_VSNS
IR7670 NE3595 -
R I
<Ra>
R7671
20. OK
1%16¥V
Z%QL
<Rb>

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

CPWTTSO_VOUT

(=PPCPUVTT_S0_REG)

2:

2

- B2- SM

A

e NS

vauT = 1.052V
7. 2A MAX QUTPUT
F = 320 KHZ

pLA(x nEAR»uezo 2:1.5 M

0 OlUF

C%\?
0

NII =

oM T
XW601

PLACE_NEAR=C7660. 1: 2 MM

SYNC MASTER=K87 M.B

SYNC DATE=02/ 26/ 2010

T TLE

CPU VTT(1.05V) SUPPLY

BrRTRG, NOVEET o
d} Appl e | nc. 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
THE F‘CEESSCR AGREES TO THE FOLLOW NG
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N{E1W pull-up to DP_PVR 3 0. 1uF! °
= DP_ESD
L 1 CRI Tl CAL
- D9411
RCLAMP0524P
SLP2510P8
o o _=PP3V3_S0_DPCONN
1 5[0 104 =
R9414(-)§ R944 1 6INC NC{7
2 10K
WP M:lgm? g
402, 255 PLACE_NEAR=J9400. 15: 3MM
> @mDP_EXT_HPD 4022 3
6
44 L
ZWOOZ%X-? o =
SOT-36 E c/2 DP_HPD Q)
1
441
ZWOOZ%X-G - A
SOT- 363 E: c/5 DP_HPD Q . SYNC MASTER-KB/ M5 SYNC DATE=027 26/ 2010
! | STl M

4 Ro423" pe Source mt pul | Di spl ayPor t Connect or
% reater than or equal
%/{i;llé\év tgo llODK;IJDvl. 1.—,\)AC| d} Appl e Inc. 05 8407
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= NOTI CE OF PROPRI ETARY PROPERTY:
- BB ETRTL AL ERUUER N LS TEE | o
THE POSESSCR AGRERS T THE FOLLON NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 94 OF 109
Il NOT TO REPRODUCE OR COPY I T
DO NOT SYNC. K6 PAGE W TH K84 CONNECTOR 111 NOT TO REVEAL GR PLBLISH I T IN WicLe cR PART 56 OF 76

8 7 6 5 4 3 2 1




PLACE_NEAR=L9710: 3MM

L9710 CRI Tl CAL
. 33UH- 1. BA 110MOHM 09710
PPVI N BKL 1Y L2 PPVOUT SO LCUBKLT SW__ 1 ll>—||_2 PPVOUT SO LCDBKLT 4 64
N DTH=0. 38" MM 1217AS- 2SM N Brie KRR BTEES: 34" N
AotV PLACE_NEAR=L9710: 3MM CRI TI CAL % RBL6OM 40 CRITI CAL | CRITI CAL | PAE-NEAERS78: %% AEESSHY
7131 |1 C9710 R9730 109715 |+ C9716 |1 CO717
| SNS LCDBKLT P 0.1F —— —— 10UF 10 DI DT=TRUE — 4/ =4, U — }QA,OOPF
75 46 25V 300 5% 80Y [N 188
Sor 2 2 55R 1/ 16W f = 600kHz 2 X7R CERM 2 X7R CERM 2 X7R
202 805 2)B5U = 1206 1206 603 oM T
s 10y | SNS_LCDBKLT N PLACEMENT_NOL PLACENENT_OTE=PLACE 105 T0 L9710 T2IAAk Xl\/\fs%()zl
VR Rekk W BTFES: & *Rh
(C9710- C9711) A@o@ 1
LCDBKLT VI N
NZNECK-W DTH=0.
- - WF: C9711 AND C9717 NOT | N REF SCHEMATI C.
20 | ooy 4
PLACEiNEAFkLB700 1 3MVI 9711 3
1
1000"5 - — igk;,[,F PP5V5 S0 LCOBKLT | 23 |voco vour] 24 g{gFF g{gFF g{gFF PLACEMENT_NOTES
oG gkj , 25V 1 1 1 _
5651 C9700 : 109701 VATAESS S CRITI CAL RO715Y = $00PF" | —— J0OPF" | — 100FF PLACE NEAR 9700
2. 2%’; 58'%2UF uo700 ]-1[,\//' 2 22t 2 22t 2 22t (C9721- C9726)
I0V 10V P * A 402 402 402
X5R- CERM 2 2 X5R- CERM MC34845CEPR2 OVP = Vovp (1 + Ra/Rb) oW NESTURE NESTURE f&sTUEE
402 H 402 ( SG\D) LLP VOVP = 6.9V +/- 0.35V 402, 722 1 724 1 C9726
J ovP| 22 LCDBKLT_OVP <Ra> 100PE —— 100PE —— 100PE ——
RL4° 550 550 GBS BKLT, PROD
s o I LVDS | G BKL_PWM 2 1, LVDS |1 G BKL_PWJ R 16 | pym e e CERM RO717
1% 18 | wake ol 7 MC_CH1 1 2 BKLT: PROD | ED_ RETURN 1
X | 9709 WM RN W BTEES: 3o e A Y R9718 MRS BHED. S0
0 A7PE 6 | en capl 8 BKL_MC CH2 1 2 BKLT: PROD LED RETURN 2 7 6a
2 49 M NZFIE&:W BHFES: 30™m W% Maew RO 19 0"
CERM LCDBKLT COVP 17 | cowe cH3 BKLT: PROD ) 1 2 LED RETURN 3 7 6a
'R9726 a ; n _Mkkﬁkdﬂﬂ BHES 3o R9 720 s Vo o
10K L 2T | SET cal 10 BKL MC_CH4 1 2 BKLT- prop T 40 LED RETURN 4 o
i C9705 : LCDBKLT | SET M R‘mk%t?w BIFES: 30™m A T Ro721 M RERESR-W BFFES: 50%@
2402 07 0330F H — 3 W ol 11 BKL ) 1 2 BKL T: PROD |LED RETURN 5 -
T M RFEEoFW BIFES: 30" RO R9f22 M RERECR-WY BTHES: 3o
X85 2 cHel 12 - 1 2 LED RETURN Gmn 7 64
LCDBKLT COMP RC M N’HECE‘W BH:Eg 30 mm M:sn/fF 4114215\,\, M H;EE&*W EEB gO nmm
1Ro705  C9706: |'R9710 Fa S LCDBKLT BALL RO716!
220PF ;
?“}u 32 280 /6w g % % R97O%1 243K < PLACE_NEAR=US700. 25: 1MV
Iated o 2l {6t 55 B NOSTUFF. & bl o
2 402 402 27°<Ri set > ol 1/ 16W MF-LE XWD700
I alzlz] <[« wE, .2 X
® " SR L Ko .SG\ID L 2 PLACEMENT_NOTE=PLACE XWB700 FAR FROM THE NO SY PINS 3 AND 4
I SET = 153mA / <Ri set> NEGK W DTH=0. 247" -
— =
13.3 I nch, K84 Panel 9 LEDs per strin
J
TARGET: | SET = 20mA, OVP = 35V
ACTUAL: | SET = 19.9mA, OVP = 35.2V
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
103S0198 3 RES, THIN FLIM 1/ 16W 10. 2 OHM 0. 1, 0402, SM R9717, RO718, RO719 BKLT: ENG 10. 2 ohmresistors for current
103S0198 RES, THIN FLIM 1/ 16W 10. 2 OHM 0. 1, 0402, SM R9720, RO721, RO722 BKLT: ENG nmeasurenent on LED stri ngs.
101S0075 RES, MF, 0 OHM 5% 1/ 8W SMD, LF, 0805 R9700 SENS_R: PROD

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

WTER:KW M.E
T

SYNG DATE=02/ 267 2010
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CRI TI CAL

FDC638APZ_SBMS001

SSOT6- HF

o83
(3]
(©]
N

e
Roegn
Mll =

B
OOl

PBUS_SO_LCDBKLT_EN DI V

it

i |

]

F9800
2ANP- 32V
» om>_=PPBUS SO_LCDBKLT 1 2 PPBUS SODT'I;%DABKLT EUSED
. mm
g ? NI TH=0. 25 nm
0402- HF A@;E’EV
'R9808
301K
1%lii'\év
Z%QL
'R9809
147K
%16W
) SLF
PBUS_SO_LCDBKLT EN L
807 .o
sSvBNI RO [
sOT563 | KhH
—
5(G S
BKLT EN L
oo mm—LVDS | G BKL_ON
807 |.bl¢
SovBNISRORL [
soT563 | K
p 1
s
2[c™ skt
R BKLT PLT RST L

LVDS | G BKL_ONs 6

LVDS | G BKL_PWM, 4,

MCP79 HAD | NTERNAL 10K PULL-UP FOR THESE SI GNALS

MCP89 DRI VES THEM LOW

PPB

=12. 6V

PPBUS SO LCDBKLT FET

MOSFET FDC638APZ
CHANNEL P- TYPE

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

%WSTER:KW M.E TYNC._ DATE=02] 267 2010
LCD Backl i ght Suppor t

s |
CB Appl e | nc. 051- 8407 | D
S A 0.0
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FSB (Front-Si de Bus) Constraints

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

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

FSB 4X signals / groups shown in signal

table on right.

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

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

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

FSB 1X signals shown in signal

I ntel

NOTE: | ntel

Desi gn CGuide allows closer

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

CPU Si gnal

table on right.

table on right.

spacing if signal
Section 2

Constraints

with 3x dielectric spacing

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

| ayers.

| engt hs can be shortened.

L1

Sections 4.2 & 4.3

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

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

135 ps.

CPU_VCCSENSE

*

25 ML

P

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

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

Constraints

MCP FSB COWP Si gnal

Section 2

L1

Sections 4.4 & 5.8.2.4

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

FSB Cl ock Constraints

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

PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE
ON LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH [ DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

CLK_FSB_100D

*

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

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

i npedance.

FSB 2X

G oups

Si gnal s FSB 4X Si gnal

FSB 1X Signal s

CPU / FSB Net

Properties

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O —ESBDATA GROUPO | ESR 50S ESB_DATA FSB D L<15..0>
O —ESBDATA GROPO | ESR 50S ESB_DATA FSB DI NV_L<0>
[O—ESB_DSTRQ | ESB DSTR 50S | ESB DSTB FSB DSTB L_P<0>
CO—ESBDSIBO | FSB DSTR 50S | ESB DSTR FSB_DSTB_L_N<O>
CO—ESBDATA GROP1 | ESR 50S ESB_DATA ESB D L<31..16>
O —ESBDATA GROP1 | ESR 50S ESB_DATA FSB DI NV_L<1>
CoO—EsBDstBl | ESB DSTB 50S | ESB DSTR FSB DSTB L_P<1>
[ —ESBDSTRI | ESB DSTR 50S | ESB DSTR FSB DSTB_L_N<1>
OO ESBDATA GROP? | ESR 50S ESB_DATA FSB D L<47..32>
O —ESBDATA GROP? | ESR 50S ESB_DATA FSB DI NV_L<2>
o EsBDstB2 | ESB DSTB 50S | ESB DSTR FSB DSTB L_P<2>
O —ESB_DSTR2 | ESB DSTR 50S | ESB DSTB FSB DSTB_L_N<2>
O ESB DATA GROPZ | FSR 50S ESB_DATA ESB D L<63..48>
O —ESB DATA GROPZ | FSR 508 ESB_DATA FSB DI NV_L<3>
CO—ESBDSIB3 | FSB DSTR 50S| FSB DSTR FSB_DSTB_L_P<3>
[O—ESB_DsTR3 | ESB DSTR 50S | ESB DSTB FSB DSTB_L_N<3>
O —ESB ADDR GROPO | ESR 50S ESB_ADDR FSB A L<16..3>
O —ESBADDR GROUPO | ESR 50S ESB_ADDR FSB REQ L<4..0>
CO—ESB_ADSTRO ESB 50S ESB_ADSTB ESB_ADSTB _L<0>

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

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

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

CPU 50S CPU_AGTL CPU_PWRGD

[O—CBLLASYNG CcPU 50S CPU_AGTI CPU SM _L
O—CBLLASYNG CcPU 508 CPU_AGTI CPU_STPCLK L
CO—BMIHRMIRIP | CPU 50S CPU 8M | PM THRMIRI P_L
CO—ESB.CRUSIP | CPU 50S CPU_AGITL ESB CPUSLP_ L
CO—CRU ERQM SR CPU 50S CPU_AGITL CPU DPSLP_L
CO—CRULDPRSTP | CPU 50S CPU_AGITL CPU DPRSTP_L
CO—CBLLASYNG CPU 50S CPU_AGITL ESB_DPWR L
O—ESBAK CPU CIK_FSB 100D | O K_FSB FSB_CLK_CPU P
CO—ESB.QK CPU CIK_FSB 100D | O K_FSB ESB_CLK_CPU N
OO—EsBakiTe CIK_FSB 100D | O K_FSB FSB_CLK | TP_P
OO—ESBaKITe CIK_FSB 100D | O K_FSB ESB_CLK | TP_N

,_Cl K_MCP ClLK FSB 100D | QK FSB ESB_CLK_MCP_P
O—ESBaK Mp CIK_FSB 100D | O K_FSB ESB_CLK_MCP_N
O—CRULERR | CcPU 508 CPU | ERR L
O —BM.DERSLPVR CcPU 508 CPU_AGTI PM _DPRSLPVR
o—(See abhove) CcPU 508 CPU_AGTI | M\WP_DPRSL PVR
O ME_CPu cOv MCP_50S Mep Esg cave | MCP_BCLK_VM._COMP_VDD
O ME_Ceu cOw MCP_50S Mep EsB cave | MCP_BCLK VM. COMP_GND
O ME_CPu cOw MCP_50S Mep_EsB cave | MCP_CPU _COVP_VCC
CO—ME_cPu cove MCP_50S vee_Esg_cawe | MCP_CPU_COVP_GND
CO—CRU GILREE CPU 50S CPU_GTI REE CPU_GTLREF
DU e CPU 50S CPU_COVP CPU_COVP<3>
Do—ceucawe CPY 27PAS CPU_COVP CPU_COMP<2>
ODo—eucawe CPU 50S CPU CONP CPU_COMP<1>
DU e CPU 27PAS CPU_COVP CPU_COVP<0>
CO—XDE 1Dl CPU 50S CcPU | TP XDP_TDI
[O—XD2_ 100 CPU 50S cPU | TP XDP_TDO
O—XE_INE CPU 50S cPU I TP XDP_TNS
[O—XDE_TCK CPU 50S cPy I TP XDP_TCK

>_TRST_| CPU 50S cPy | TP XDP_TRST_ L
O—XDE_EPM.L CcPU 508 cPy I TP XDP_BPM L<4..0>
O—XDE_BPMLE CcPU 508 cPy I TP XDP_BPM L<5>
OO (ESB_CPURST 1) |cpuys0s CPU LTP XDP_CPURST_L
i CPU_50S CPU 8M 1 CPU_VI D<6. . 0>
[— CPU 50S CPU 8M | | MWP6_VI D<6. . 0>
[CO—CPU VCCSENSE CPY 27PAS cpy veesense | CPU_VCCSENSE P
CO—CRLULVCCSENSE CPY 27PAS cpy veesense | CPU_VCCSENSE N
= (CPU_VCCSENSE) CPY 27PAS cpy veesense | | WP6_VSEN P
[ (CPU_VCCSENSE) CPY 27PAS cpy veesense | | WP6_VSEN N

SYNC MASTER=K87 M.B

SYNC DATE=02/ 26/ 2010
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Menory Bus Constraints Menory Net Properties
PHYSI CAL_RULE_SET LAYER GIQL%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‘GA;Z’{ NET_TYPE
bl ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
M 4 * = = = = = =
MEM 40S 40_OHM_SE 40_OHM_SE 40_OHM_SE 40_OHM_SE STANDARD STANDARp _ VM A K EM 700 VM K VEM A CLK P<5..0> e
MEM_70D * =70_OHMDIFF | =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF [— MEM 70D MEM QL K MEM A CLK N<5. . 0> 15 26
— O MEMA CKE MEM 40S MEM CTRI MEM A CKE<3. . 0> 15 21 26
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ WM7A7WI NFM740§ NFMi(‘TRI 'VEM A & L<3 3 O> 15 26
MEM_CLK2NVEM i =4: 1_SPACI NG ? NV DG says 3x inner, 4x outer O MEM A CNTL MEM 40S MEM CTRI MEM A ODT<3. . 0> 15 26
MEM CTRL2CTRL * =2: 1_SPACI NG 2 | NV DG says 2x inner, 4x outer O MEM A QD MEM 40S MEM_ CMD. MEM A_A<15..0> 1 2
= . MEM A_CMND MEM 40S MEM CNVD NMVEM A BA<2..0> 15 26
* =2. 5: ? | m— AA L L
MEM_CTRL2MEM 2.5: 1_SPACI NG P NV DG says 2x inner, 4x outer VEM A_ VEM 40S NEM. NVEM A RAS L 1o
MEM_CNVD2CMVD i =1.5: 1_SPACI NG ? NV DG says 2x inner, 4x outer O MEMA QD MEM 40S MEM CNVD MEM A CAS L 15 26
— ) VD oD MEM A VE L
VEM_CND2VEM * =3: 1_SPACI NG 2 NV DG says 2x inner, 4x outer O MEMLA MEMLAQS NEML e
— . MEM A _DQ BYTEQ MEM 40S MEM DATA MEM A DQ<7. . 0> 15 28
* =1. 5: ? | — LA L L
MEM_DATA2DATA 1. 5: 1_SPACI NG P NV DG says 2x inner, 4x outer NEM_A_DQ BYTET NVEM 40S VEM_DATA MVEM A _DO<15. . 8> 1o
MEM_DATA2MVEM * =3: 1_SPACI NG ? NV DG says 2x inner, 4x outer CO—MEM A DQ BYTE2 MEM 40S MEM DATA MEM A_DQ<23. . 16> 15 28
Y L L MEM A DQ<31. .24
o . MEM A_DQ BYTE3 MEM 40S MEM DATA .. > 15 28
M DQS2VEM * =3: 1_SPA( 2 NV = LA L L
MEM. VE 3: 1_SPACI NG I DG says 4x inner, 5x outer O MEMA_DQ BYTE4 MEM 40S MEM DATA NMEM A _DQ<39. . 32> 15 28
MEM_20THER * 25 ML ? CO—MEM A _DQ BYTES MEM 40S MEM DATA MEM A_DQ<47. . 40> 15 28
O MEMA_DQ BYTEG MEM 40S MEM DATA NMEM A DQ<55. . 48> 15 28
Menory Bus Spacing G oup Assignnents AT ATAIRASIBIRNAL LN A"EIa &6
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG RJLE SE‘T NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG RlJLé'SE‘r : NFM*A?m Ealsy NFNLAOQ NFM?DATA NEM A O> “
_ X _ h 7 L RULE SET_ . - _ - - oW O MEM A_DQ BYTE MEM 40S NEM_DATA MEM A DiVk1> 15 28 ]
MEM_CLK MEM_CLK * MEM_CLK2MEM MEM_CMVD MEM_CLK @ MEM_CMVD2MVEM O MEM A DQ BYTE2 MEM 40S MEM DATA MEM A _DMVk2> B 2o
M A DVE3>
" " O MEM.A_DQ BYTE3 MEM 40S MEM DATA MVE 15 28
MEM_CLK MEM_CTRL NEM_CLKZMVE‘N!H MEM_CMVD MEM_CTRL NEM_CNDZ‘M:fMW NEM A DO BYTE NEM 408, NEM DATA VEM A DVE4> e
MEM_CLK MEM_CMVD * MEM_CLK2MEM MEM_CMVD MEM_CMD * MEM_CMD2CMVD CO—MEM A DQ BYTES MEM 40S MEM DATA NVEM A _DIVK5> 15 28
— — MEM A_DQ BYTES MEM 40S MEM DATA MEM A_DIVK6>
- - = N L L 15 28
MEM_CLK MEM_DATA NEM_CLKZMVE‘N!H MEM_CMVD MEM_DATA NEM_CNDQ‘M?N.IH NEM A DO BYTEZ NEM 408 NEM DATA VEM A DVE7> o
MEM_CLK MEM_DQS VEM_CLK2NMEM MEM_CMVD MEM_DQS VEM_CMD2NMEM Lo MEM 70D MEM DS VEM A DOS P<0> o
N O MEM A_DGS0 MEM 70D MEM DCS MEM A DQS N<O> 15 28
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET MEM 70D VEM DS MEM A DQS P<1> 15 28
S S MEM 70D MEM DS MEM A _DOS _N<1> 15 28
M _CTRL M _CLK * M_CTRL2MEM M * = -
MEMLCT MMa MEMLCTRLZVEM. MEMLDATA MM CLK MEM DATAZNVEM. MEM 70D VEM DS, MEM A DQS_P<2> 15 28
MEM _CTRL MEM _CTRL * MEM _CTRL2CTRL MEM _DATA MEM _CTRL * MEM_DATA2MEM MEM 70D VEM DS NVEM A _DOS N<2> 15 28
" = " = MEM 70D MEM DCS MEM A_DQS_P<3> 15 28
MEM_CTRL MEM_CMVD NEM_CTRLZ‘I\(I‘EI\./’IF MEM_DATA MEM_CMD NEM_DATAZ‘NEI\./’IF MEM 70D VEM DR VEM A DOS N<3> o
MEM _CTRL MEM _DATA * MEM_CTRL2MEM MEM _DATA MEM _DATA * MEM_DATA2DATA MEM 70D VEM DS NVEM A _DQOS P<4> 15 28
" = " = MEM 70D MVEM DCS MEM A _DOS_N<4> 15 28
MEM_CTRL MEM_DQS MEM_CTRL2MEM MEM_DATA MEM_DQS MEM_DATA2MVEM MEM 70D NEM DR VEM A DOS_P<5> e
I _ MEM 70D MEM DCS MEM A_DQS_N<5> 15 28
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET MEM 70D VEM DS MEM A DQS P<6> 15 28
— VEM 70D VEM DS VEM A_DQS_N<6> 15 2
MEM_DQS MEM_CLK NEM_DQSZMVEkN!H MEM_CLK NEM_QOTHERW MEM 70D VEM DR VEM A DOS _P<7> o
MEM _DQS MEM_CTRL i MEM_DQS2VEM MEM_CTRL i i MEM _20THER MEM 70D VEM DS NVEM A _DOS N<7> 15 28
MEM DG5S MVEM_CVD * VEM DQS2VEM MVEM_CVD * * VEM 20THER MEM 70D MEM QLK MEM B CLK P<5..0> o
M B K .. 0>
MEM_DQS MEM_DATA * VEM_DQS2NEM MEM_DATA * * VEM 20THER MEM.700 MEM QLK ME CLK N<5. . 0 i
B <3..0> =
MEM_DQS MEM_DQS * VEM_DQS2NEM MEM_DQS * * VEM_20THER MEM 403 MEM CTRL MEM B CKE<3..0 T
- MEM 40S MEM CTRI MEM B CS L<3..0> 15 27
. * | L L
DDR3: Need to support MEM *-style wildcards MEM 408 NN CTR VEM B_ODT<3. . 0> o
DQ signals should be matched within 5 ps of associated DQS pair. M B A
. . . . b ; ; : . . oD <15. . 0>
DQS intra-pair matching should be within 1 ps, inter-pair matching shoulw be wi thin 360 ps &m{:g: &m* NNEEM B BA<2 8> e
No DQS to cl ock matching requirenent. MM A0S vy VEM B RAS L e
CLK intra-pair matching should be within 1 ps, inter-pair matching should be within 2 ps. NN A0S vy VEM B CAS L e
CMD/ CTRL signals shoul d be matched within 150 ps. NN A0S M:MJ 2 VEM B VE L o
Al nenmory signals maxi numlength is 1.030 ps. = = =
. M B _DQ<7..0>
SQURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.2.3 (A0S (ENLDATA NS DO15 0 o
. ; L L . 15 28
SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112), Section 6.2 MEM 408 MEM DATA MEM B DO<23. . 16> .
M i gnal n ral n MEM 40S MEM_DATA MEM B_DQ<31. . 24> o2
MCP MEM COWP Signal Constraints _ \EM 408 NEM DATA MEM B_DO<39. . 32> oz
PHYSI CAL_RULE_SET LAYER ALLON ROUTE |\ nj MUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP MEM 40S MEM _DATA MEM B DQ<47. . 40> 15 28
LA L MEM B_DO<55. . 48>
— NEM 40S NEM DATA P 15 28
M * =4 M_SE =4 M_SE =4 M_SE = = = L. A
MCP_MEM_COVP 0_OHM S 0_OHM S 0_CHM S 40_OHM_SE STANDARD STANDARD MEM 408 NEM DATA VEM B DO<63. . 56> .
— MEM 40S MEM DATA MEM B_DMVkO> 15 28
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ NFM740§ NFMil')ATA 'VEM B M1> s 28
MCP_MEM_COWP * =2x_DI ELECTRI C ? MEM 40S MEM DATA VEM B_DiVk2> 15 28
. . MEM 40S MEM DATA MVEM B_DIVK3> 15 28
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.2.2 \v 408 \Ev DATA NEM B DNEA> o
MEM 40S MEM DATA MEM B_DMVk5> 15 28
MEM 40S MEM DATA MVEM B_DIVK6> 15 28
MEM 40S MEM DATA MEM B _DIVK7> T
MEM 70D MEM DCS MEM B_DQS_P<0> 15 28
MEM 70D VEM DS NVEM B_DQOS N<O> 15 28
MEM 70D VEM DS NVEM B_DQOS P<1> 15 8
MEM 70D VEM DS VEM B _DOS N<1> 15 28
MEM 70D MEM DQS MEM B_DQS P<2> 15 28
MEM 70D VEM DS NVEM B_DOS N<2> 15 28
MEM 70D MEM DCS MEM B_DQS P<3> 15 28
MEM 70D VEM DS VEM B_DQS_N<3> 15 28
MEM 70D MEM DQS MEM B_DQS P<4> 15 28
MEM 70D MEM DQS. MEM B_DOS N<4> 15 28
MEM 70D MEM DCS MEM B_DQS P<5> 15 28
MEM 70D MEM DCS MEM B_DQS _N<5> 15 28
MEM 70D MEM DCS MEM B_DQS P<6> 15 28
MEM 70D NEM_ DOS VEM B_DOS N<6> . SYI\CII ll\ﬁSTEkK87 M._B SYNC DATE=02/26/ 2010
MEM 70D MEM DQS MEM B_DQS P<7> 15 28 P 1E -
MEM 70D MVEM DS MEM B_DQS_N<7> 15 28 nor y OOnSt raints
T
MCE_MEM cave | voe MvEM cave | MCP_VEM COVP_ VDD s le I nc 051- 8407
MeP_VEM cave | vee vEm cave | MCPVEM COVP__GND 15 App . p—
8 A.0.0
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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‘G&:" NEI_I YPE
b ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
P * = = = = = =
Cl E_90D 90_CHMVLDI FF 90_OHM DI FF 90_OHM DI FF 90_OHM DI FF 90_OHM DI FF 90_OHM DI FF » = PCLE 90D PO E PEG R2D P<15.. 0>
CLK_PCI E_100D * =100_CHM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF [— PCl E_90D PClE PEG R2D N<15.. 0>
O—BEGRD PCIE_90D PO E PEG R2D C P<15.. 0>
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' o D PEG R x :z*:gz x :z EES gg g<§';150>0>
PCIE * =3X_DI ELECTRI C 2 PCIE TOP, BOTTOM| =4X_DI ELECTRI C 2 s _ PCLE_ 90D POE PEG D2R_N<15. . 0>
< P N = PCl E_90D PClE PEG D2R C P<15.. 0>
GKPAE 20 ML C = PQLE 0D POLE PEG D2R C N<15.. 0> D
PEX_COVP * 7
MoP_PEX_ 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 PClE_AP_R2D N 0
O—BCLE AP RD PCl E_90D PClE PCILE AP R2D C P s 16
= PCl E 90D PClE PCIE AP R2D C N s 16
NEED PCl e Genl/ Gen2 not es! = eu— T ARt
! PCl E_90D PCLE PCl E AP D2R N 916
i PCl E 90D PClE PCl E ENET_R2D P
[ PCl E_90D PClE PCl E ENET_R2D N
CO—BCLE ENET R2D PCl E_90D PCLE PClE_ENET_R2D C P 9 16
. - PCl E_90D PCIE PCl E ENET R2D C N o 16
Anal og Video Signal Constraints S o eers Paran  |ear PO E ENET 2R P
PHYSI GAL_RULE_SET LAYER ALLOWROUTE | 1 i UM LINE W DTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP. = BCLE_90D -~ PO E ENET D2R N o
! [ PCl E_90D PCLE PCIE ENET_D2R C P -
CRT_50S i =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD [ PCl E 90D PCLE PCl E ENET D2R C N
i PCIE_90D PCLE PCIE FWR2D P
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET [— PCIE 90D PO E PClE FWR2D N
PCE FWR2D C P
CRT « 20 ML B CRT CRT « CRT_2CRT [CO—BPAERWRD BOLE_200 POLE 010
= = PCIE 90D PCLE PCIE FWR2D C N 916
CRT_2CRT * 15 ML ? [O—BCEEWRR PCIE_90D PO E PCl E_ FW D2R P o 16
N PCl E 90D PO E PClE_ FW D2R N o 16
CRT_2GLK somt ? ':E POLE 90D PO E PCI E FWD2R C P
CRT_2SW TCHER * 250 ML 2 =t PCLE_90D PCLE PCIE FWD2R C N
CRT_SYNC * =4x_DI ELECTRI C 2 O MCP_PE0_REECI K QK PO E 1000 CLK PCLE PEG CLK100M P .
NP DAC. Cove N —2x DI ELECTRI P [ K PCE 1000 K PG E PEG CLK100M N s 16
- . = . O ME_PE1_REFQK K PCE 1000 K PCE PCl E_ CLK100M AP_P s 16 C
CRT signal single-ended inpedence varies by |ocation: = QK PAE 1000 QK PO E PCl E_ CLK100M AP_N o 16
- 37.5-ohmfrom MCP to first term nation resistor. O ME_PE2_REFQK QK PAE 1000 QK PO E PCl E_CLK100M ENET_P 916
- 50-ohmfromfirst to second term nation resistor. = CIK PCIE 1000 OK PAFE PCl E_CLK100M ENET_N 016
- 75-ohm fromoutput of three-pole filter to connector (if possible). O ME_PE3_REFQK QK PAE 1000 QK PO E PCl E CLK100M FW P o 16
R/ &' B signals should be matched as cl ose as possible and < 10 i nches. i QK PAE 1000 QK PO E PCl E_CLK100M FW N s 16
SOURCE: MCP89 I nterface DG (DG 04625-001_vO0.9), Section 2.4.1. O MCE_PEX_CLK_COVP Mep_pPEX_cave | MCP_PEXO_TERMP 16
Digital Video Signal Constraints st s e —— CRILe 1R
I [CO—CRL_GREEN CRT_50S CRT CRT IGG Y Y
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 O CRLEBLLE CRT_50S CRT. CRT | G B_COw_PB
DP_90D « ~00_OHM DIFF |  =90_OHM DI FF =90_CHMLDI FF =90_CHMLDI FF =90_OHM DI FF =90_OHM DI FF [O—ELSXC CRL_50S CRT_SYNG CRT_1 G HSVNG
e = W O CRI_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 Ko pac cowp L MER TV DAC VREE =
OO IMS LG TIXC DP_90D nsplaypert | TMDS |G TXC P
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' o D TM)S*I GﬁTX(\ DP*QOD D SPLAYECRT T'\DS I G TXC N
A I OIS 1GTXD DP_90D psprayport | TMDS |G TXD P<5. . 0>
DI SPLAYPORT * =3x_DI ELECTRI C ? DI SPLAYPORT TOP, BOTTOM| =4x_DI ELECTRI C ? O IMS IG TIXD DP_90D pispLayport | TMDS | G TXD N<5. . 0>
LVDS * =3x_DI ELECTRI C 2 LVDS TOP, BOTTOM| =4x_DI ELECTRI C 2 O—E BT M DP_90D pispLavporr | DP 1 G M._P<3. . 0> .
LVDS intra-pair matching should be 5 mls. Pairs should be matched within 100 mls. OB esan - AYme $ : g XLUXNZa 330> :
NOTE: NV DG reconmends 90 ohmdifferential for LVDS, but cable/display assume 100 ohm OB AXCH DB_90D DLSPLAY PTG AUX CH N o s
Di spl ayPort/TVMDS i ntra-pair matching should be 5 ps. Inter-pair matching should be within 100 ps. O BT AXCH 22200 DLSPLAYPOY oo
Di spl ayPort AUX CH intra-pair matching should be 5 ps. No relationship to other signals. O ME_TMISO_RSET MCP_DV_COVP MCP_TMDSO_RSET 17 24
Max trace length: LVDS 10 inches, DP 8.5 inches. ) O ME_TMDSO VPROBE MCP_TNMDSO_VPROBE 17 24
SSQJRCE. MCP89 | nt erff ace DG (DG 04625- OOlTVO. 9), Section 2.4.2 [>_L\Ds 1A QK LS 1000 Lvos LVDS |G A CLK P oo B
ATA | nterface Const rai nts LS G A aK LVDS 100D L VDS LVDS IG A CLK N o 6a
— O—LVDS LG A DATA LVDS 100D LVDS 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 AP O—LVDS LG A DATA LVDS 100D LVDS LVDS | G A DATA N<2..0> 70 6a
N ~ _ _ _ _ _ = LVDS | G A DATA3 LVDS 100D LVDS LVDS | G A DATA P<3>
SATA_90D =90_OHMDIFF |  =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF :E VDS LA DATA \vDe_1000 s VDS | G A DATA N<3>
LS IGREAK LVDS_100D LVDS LVDS IG B CLK P
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT OO—L\DSIGE AK LVDS 100D LVDS LVDS 1G B CLK N
SATA N _ I _ === O—L\VDS 1G B DATA LVDS 100D LVDS LVDS | G B _DATA P<2..0>
Sx_DIELECTRI C — SATA TOP, BOTTOM] =ax_DIELECTRIC ? O—LVDS 1G B DATA LVDS_100D LVDS LVDS | G B_DATA N<2..0>
SATA_TERMP * 8 ML ? CO—LVDS 1 G B DATA3 LVDS 100D LVDS LVDS | G B_DATA_ P<3>
SATA intra-pair matching should be 1 ps. CO—LVDS 1 G B DATA3 LVDS 100D LVDS LVDS | G B_DATA N<3>
Max trace length: 12 inches for SATA Genl/ Gen2, TBD for SATA Gen3. >_| | MCP_DV_COVP. MCP_| FPAB_RSET 17 24
SOURCE: MCP89 | nterface DG (DG 04625-001_vO0.9), Section 2.6 O MCE_L EPAB VPROBE MCP_| FPAB_VPROBE 17 24 —
[CO—SATA_HDD R2D SATA_90D SATA SATA HDD R2D C P 18 33
D 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
[CO—SATA 0D R2D SATA_90D SATA SATA ODD R2D C P 18 33
D SATA_90D SATA SATA ODD R2D C N 18 33
= SATA_90D SATA SATA _ODD R2D P 73
F— SATA_90D SATA SATA_ODD_R2D_N 738 - A
[CO—SATA DD 2R SATA_90D SATA SATA _ODD D2R P 18 33 SY'\C,, ’,\ﬁSTERbK87 ME SN DATEZ02/ 2672010
[ SATA_90D SATA SATA _ODD D2R N 18 33 1
[ SATA_90D SATA SATA ODD D2R C P 73 IVCP ConSt ral nt S 1
D SATA ODD D2R C N 7 AT A
SATA_90D SATA as Appl e Inc 051- 8407
[ \MCP_SATA_TERWP saTA_TERVP | MCP_SATA TERMP " p . ey
S A.0.0
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LPC Bus Constraints

MCP89 Net

Properties

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

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG AEI GHT

LPC

=1. 5x_DI ELECTRI C 2

CLK_LPC

=2x_DI ELECTRI C 2

SOURCE: MCP89 Interfac

e DG (DG 04625-001_vO.

9), Section 2.

7

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

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

usB

=2x_DI ELECTRI C 2

usB

TOP, BOTTOM| =4x_DI ELECTRI C

SOURCE: MCP89 Interfac

SMBus I nterf

e DG (DG 04625-001_vO.
ace Constraints

9), Section 2.

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

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG AEI GHT

SvB

=2x_DI ELECTRI C 2

SOURCE: MCP89 |

HD Audi o

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

Interface Constraints

9

SOURCE: MCP89 |

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

Constraints

SI O Si gnal

10

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

SOURCE: MCP89 |

SPI Inte

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

rfac

e Constraints

11

PHYSI CAL_RULE_SET LAYER ACLONROUTE | i i MUM 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 VAEI G—ff o

CLK_SLOW * =1. 5x_DI ELECTRI C 2

PHYSI CAL_RULE_SET

LAYER

ALFON RUTE | M NI MUM LI NE W DTH

ON_LAYER?

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

SPI_55S

*

=55_OHM_SE

=55_OHM SE

=55_OHM SE

=55_OHM SE

=STANDARD

=STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

SPI

=1. 5x_DI ELECTRI C

S

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

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
OO—LPC AD LPC_55S LPC. LPC AD<3. . 0>
CO—LBC ERAME | L PC 55S LPC LPC FRAME L
O—LBC RESET | L PC 5585 LPC LPC RESET L
O ME_LPC AKo K IPC 558 | QK IPC LPC CLK33M SMC R
= K IPC 558 | QK IPC LPC ClLK33M SMC
[— K IPC 558 | QK IPC LPC CLK33M LPCPLUS
O USB EXTA USB_ 90D USB USB_EXTA P
[ USB_90D USB USB_EXTA N
[— USB_90D USB. USB_EXTA MUXED P
[ USB_90D USB USB_EXTA _MUXED N
CO—USB M NI USB_90D USB UsB M NI _P
D USB_90D USB USB_M NI _N
[CO—USB EXID USB_90D USB USB_EXTD P
[ USB 90D USB USB_EXTD N
O USB_CAVERA USB_90D USB USB_CAMERA P
[ USB_90D USB USB_CANMERA N
CO—USB.BT USB_90D USB USB BT P
= USB_90D USB USB_BT_N
CO—USB TPAD USB_90D USB USB_TPAD P
[ USB 90D USB USB_TPAD_ N
OB IR USB_90D USB USB IR P
[ USB_ 90D USB USB IR N
O USB EXTB USB_ 90D USB USB EXTB P
= USB_90D USB USB_EXTB_N
CO—UsB 157 USB_90D USB USB_T57_P
= USB_90D USB USB_T57_N
CO—USB EXTC USB_90D USB USB _EXTC P
[ USB 90D USB USB_EXTC N
[O—USB_SDCARD USB_90D USB USB_SDCARD P
[ USB_90D USB USB_SDCARD N
o UsB w USB_90D USB UsB WM P
= USB_90D USB USB_VWM N
O M _USB RBIAS MCP_USB_RBI AY MCP_USB_RBI AS_G\D
> MCP_Q_¢ | SMB_55S SMB SMBUS MCP_0_CLK
> MCP_0Q_| | SMB_55S SMB SMBUS _MCP_0_DATA
_SMC, | . | SMB_55S SVB SMBUS MCP_1_CLK
_SMC, | . | SMB_55S SVB SMBUS MCP_1 DATA
OO HA BT AK HDA_55S HDA HDA BIT_CLK
HDA_55S HDA HDA BIT_CLK R
[O—HDA_SYNC HDA_55S HDA HDA_SYNC
[ HDA 55S HDA HDA SYNC R
O HDARST | HDA 55S HDA HDA RST R L
= HDA_55S HDA HDA_RST_L
[O—HPA SDIN HDA 55S HDA HDA_SDI NO
= HDA 55S HDA HDA SDI N_CODEC
[O—HRA spaur HDA 55S HDA HDA SDOUT
[ HDA 55S HDA HDA_SDOUT_R
CO—ME_HDA PULLDN COVP McP HDA cave | MCP_HDA _PULL DN _COVP
O ME SUs aK CK SIONS5S | QK SILON PM CLK32K_SUSCLK R
= K SION55S | K Slow PM CLK32K SUSCLK
O—SBLaK SPI _55S SPI SPI _CLK R
[ SPl_55S SPI SPI _CLK
CO—SBL_Mx! SPl_55S SP| SPI_MOSI_R
= SPl_55S SPI SPI _MOSI
OO—SBLMs0o SPl_55S SPI SPlL _M SO
O—SBL_Cs0 SPl_55S SP| SPI_CSO_R L
[ SPl_55S SPI SPI _CSO_L
[ SPl_55S SPI SPI_MB_CLK
D SPl_55S SPI SPI _M.B_MOSI
= SPl_55S SPI SPI_M.B_M SO
[ SPl_55S SPI SPIL_MB CS L
[ SPl_55S SPI SPI _ALT _CLK
D SPI _55S SPI SPI _ALT_MOSI
= SPl_55S SPI SPI _ALT_M SO
[ SPl_55S SPl SPI _ALT_CS_L

19 35 37

19 35 37

19 25

19 25

25 35

25 37

18 34

18 34

34 75

34 75

918

918

918

918

18 64

18 64

18 30

18 30

18 43

18 43

918

918

18 34

18 34

918

918

918

918

918

918

918

918

19

19 25

25 35

19 37

7 37

19 37

7 37

7 19 37

19 37

7 37

37 a7

37 a7

37 a7

37 a7
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8 7 6 5 4 3 2 1

MCP RGM | (Ethernet) Constraints

PHYSI CAL_RULE_SET LAYER &L%E%FE 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 CAL7 RAI N'I'isEl' — NETTE .
NeP_M 1 _cae . -sTanoaRD s mL s ML —sTANDARD —sTanoaRD —sTanoaRD > w1 _caw MoP_ L oo NCP M| COVP VDD .
T 1555 . ~ss_amsE ~ss_amse ~ss_amse ~ss_amse —sTanorrD Lsmowo O Me_MI_cap MCP_M |_COVP MCP_M | _COMP_GND 1
_ O ME_CLK25M BUEQ ENET M1 55s | vop BUEg ak | MCP_CLK25M BUFO_R o 51
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT [ ENET M1 555 | vop BUEQ ak | RTL8211 ClLK25M CKXTALL .,
NCP_BUFO_CLK . 31 sPAciNG - O—ENELINIR | ENET_M 1 _55S | ENET_M 1 ENET I NTR L
OO—ENELMIO ENET M1 55S | ENET M| ENET_MDI O 18 31
e | i ’ O—ENEL M ENET M1 55S | ENET M| ENET_NMDC o 51
O —ENET_PVRDW | ENET M1 55S | ENET M| ENET_PWRDWN L
SOURCE: MCP73 Interface DG (DG 02974-001_v01l), Sections 2.7.2 & 2.7.4
i ENET M1 55S | ENET M| ENET_CLK125M RXCLK R 2
88E1116R (Et hernet PHY) Constraints [CO—ENELRXAK ENET M1 55S | ENET M1 ENET_CLK125M RXCLK 18 31
PHYSI CAL_RULE_SET LAYER &L%E%FE 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 g ENET_RXD. Ezz:m : :::: Ezz:m : Emg §&§:3 - O> j; .
ENET_MDI_100D . [ =100_CHMLDI FF =100_CHMLDI FF =100_CHLDI FF ~100_cHM DI FF 0 amoFE O —EMET_BXD STRAP ENET M1 55S | ENET M| ENET_RXD<3..1> 18 31
[O—ENELRXD ENET_M 1 _55S | ENET_M 1 ENET_RX_CTRL 18 31
- = ENET M1 55S | ENET M| ENET_RXCTL_R a
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
[ ENET M1 55S | ENET M| ENET_CLK125M TXCLK_R a
e | B ’ O—ENELIXAK ENET M1 55S | ENET M| ENET_CLK125M TXCLK o 51
[O—ENEL_TXD0 ENET M1 555 | ENET M| ENET_TXD<0> -
SOURCE: MCP73 Interface DG (DG 02974-001_v01), Section 2.7.4 : Fl\Fl'iTXr) Fl\Fl'iM |7§‘§§ Fl\FriM | ENE‘— TXD<3. i 1> oo
O—EEL XD ENET M1 55S | ENET M| ENET_TX CTRL o 51
[ ENET_ M1 55S | ENET M| ENET_RESET_L -
CO—ENEL_MDI ENET_MDI 1000 ENET_MDI ENET_MDI _P<3.. 0> a1 3
= ENET_MDI 1000 ENET_MDI ENET_MDI _N<3. . 0> a1 a2
[— ENET_MDI 1000 ENET_MDI ENET_MDI _TRAN P<3..0>
[ ENET_MDI 1000 ENET_MDI ENET_MDI _TRAN N<3..0> o,
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SMC SMBus Net

Properties

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

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

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

| SMB_55S SMB SMBUS_SMC_MGMT_SDA 3

SMBus Charg

er Net

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—CHER Csl 1TOl DI EEPAIR CHGR CSI _P ss
[— 1TOl DI EEPAIR CHGR CSlI _N ss
[ 1TOl DI EEPAIR CHGR CSI _R P ss
[ 1TOl DI EEPAIR CHGR CSI _R N 55
CO—CHGR CSO 1TOl DI EEPAIR CHGR CSO P 55
[ 1TOl DI EEPAIR CHGR CSO N ss
[= 1TOl DI EEPAIR CHGR CSO R P 40 55
D 1TOl DI EEPAIR CHGR CSO R N 40 55
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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’@#"
SENSE_1TOl_55S * =1:1_DIFFPAIR|  =55_COHM SE =55_OHM SE =55_OHM SE =1:1_DIFFPAIR | =1:1_DIFFPAIR
THERM 1TOL_55S * =1:1_DIFFPAIR|  =55_COHM SE =55_OHM SE =55_OHM SE =1:1_DIFFPAIR | =1:1_DIFFPAIR
DI FFPAI R * =1:1_DI FFPAI R =1: 1_DI FFPAI R =1:1_DIFFPAIR | =1:1_DIFFPAIR
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
SENSE * =2: 1_SPACI NG 2
THERM * =2: 1_SPACI NG 2
AUDI O * =2: 1_SPACI NG 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
ENETCONN * 25 MLS 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
G\D * =STANDARD 2
VEM_PONER * =STANDARD 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr o
GND_P2MM * 0.20 MM 1000
PVR_P2MM * 0.20 MM 1000
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET
MEM_CLK GN\D * GND_P2MM MEM_CLK VEM_POVNER * PVR_P2MM
MEM_CVD G\D * GND_P2MM MEM_CVD VEM_POVER * PVR_P2MM
MEM _CTRL G\D * G\D_P2MM MEM _CTRL MVEM _POVER * PWR_P2MM
MEM _DATA G\D * G\D_P2MM MEM _DATA MVEM _POVER * PWR_P2MM
MEM_DQS GN\D * GND_P2MM MEM_DQS VEM_PONER * PVR_P2MWM
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET
CLK_PCI E G\D * GND_P2MM CLK_FSB G\D * G\ND_P2MWM
PCIE G\D * G\ND_P2MWM CPU_COVP G\D * G\D_P2MWM
SATA G\D * G\ND_P2MWM CPU_GTLREF G\D * G\ND_P2MWM
usB G\D * G\ND_P2MWM CPU_VCCSENSE G\D * G\D_P2MWM
CLK_PCI E SB_POWER * PWR_P2MM
SATA SB_POWER * PVR_P2MM
UsB SB_POWER * PVR_P2MM
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET
LVDS G\D * G\ND_P2MM ENET_NDI G\D * G\ND_P2MWM

MCP Fa

nout

Constrai nt

Rel axati ons

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

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

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

MCP_M | _COwP TOP 0.1 MM 500 M L )
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE

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

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

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—(BCE AP) G K POE 100D QK POE PCI E_CLK100M AP_CONN P
= CK PCIE 100D | QK POE PCl E_CLK100M AP_CONN N
CoO—(USB EXTA) USB 90D USB USB_EXTA MJXED P
CO—(USB EXTA) USB 90D USB USB _EXTA MUXED N
CO—(USB EXTA) USB_90D USB USB_LT1 P
CO—(USB EXTA) USB 90D USB USB LT1 N
CO—(USB TPAD) USB 90D USB USB TPAD R P
CO—(USB TPAD) USB 90D USB USB TPAD R N

,_CAVERA) USB_90D USB USB_CAMERA CONN P

,_CAVERA) USB_90D USB USB_CAMERA CONN N
[ USB_90D USB USB LT2 P
= USB_90D USB USB LT2 N
[ ENET_MDI 100D | ENETCONN ENETCONN P<3. . 0>
[— ENET_MDI 100D | ENETCONN ENETCONN N<3. . 0>
o SATA 90D SATA SATA ODD R2D UF P
= SATA_90D SATA SATA_ODD_R2D UE_N
[ SATA_90D SATA SATA ODD D2R UF P
[ SATA_90D SATA SATA ODD D2R UF N
[ SATA_90D SATA SATA HDD D2R FILT P
[ — SATA_90D SATA SATA HDD D2R FILT N
(- SATA_90D SATA SATA HDD D2R UF P
[ SATA_90D SATA SATA HDD D2R UE N
= SATA_90D SATA SATA HDD R2D UF P
[ SATA_90D SATA SATA HDD R2D UE N
= SATA_90D SATA SATA_HDD _D2R_RDRV_IN_P
[ SATA_90D SATA SATA HDD D2R RDRV_IN N
= SATA_90D SATA SATA HDD R2D RDRV IN P
D SATA_90D SATA SATA HDD R2D RDRV IN N
= SATA_90D SATA SATA HDD D2R RDRV_OQUT P
D SATA_90D SATA SATA HDD D2R RDRV_OUT N
D SATA_90D SATA SATA HDD R2D RDRV_OQUT P
[ SATA_90D SATA SATA HDD R2D RDRV_OUT N
[ SATA_90D SATA SATA HDD D2R _NORDRV_P
[ SATA_90D SATA SATA HDD D2R_NORDRV_N
= SATA_90D SATA SATA HDD R2D NORDRV_P
" SATA_90D SATA SATA_HDD_R2D_NORDRV_N
CO—BCE AP 2R PCI E_90D PO E CONN PCLE MNI_D2R P
D PCI E_90D PO E CONN PCIE M NI_D2R N
O PCE AP R2D PCI E_90D PCIE CONN PCE MN_RD P
= PCI E_90D PO E CONN PCIE MNI_R2D N
CO—USB BT USB_90D USB CONN _USB2 BT P
D USB_90D USB CONN _USB2 BT N
oO—Ls 1Ak LVDS 100D LVDS LVDS IGA CLK F P
(- LVDS 100D LVDS LVDS IGA CLK F N
[CO—ME_PE1_REFQK G K PCIE 100D | QK POE PCIE _CLK100M M NI_CONN P
= CLK PCLE 100D | QK POIE PCI E_CLK100M M NI_CONN N
> SB_EXTA USB_90D USE CONN_USB_EXTA P
= USB_90D USB CONN_USB_EXTA N
> USB EXTB USB 90D USB CONN_USB EXTB P
USB_90D USB CONN_USB EXTB N
GRAPHI CS NET PROPERTI ES

NET_TYPE

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

34 72

34 72

Power Net Properties
— NET_JVYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O CRUTHVENS D2 THERM 1TOL 559 THERM CPUTHVENS D1_P "
= THERM 1TOL 559 THERM CPUTHVSNS D1_N n
[0 CRUTHVENS D2 THERM 1TOL 559 THERM CPUTHVSNS D2_P n
= THERM 1TOL_559 THERM CPUTHVSNS_D2_N n
CO—CRU THERVD THERM 1TOL 559 THERM CPU _THERMD P 10 a1
[ THERM 1TOL 559 THERM CPU_THERMD N 10 a1
O MCPTHVENS D2 THERM 1TOL 559 THERM MCPTHVSENS D2_P
[ THERM 1TOL 559 THERM MCPTHVENS D2_N
Co—MP_THVD CDE THERM 1TOL 559 THERM MCP_THVDI ODE P 19 a1
[ THERM 1TOL 559 THERM MCP_THVDI ODE N 19 a1
[O—SENSE DI EEPAIR SENSE_1TOl 559 SENSE I SNS_1V5_S3_P
= SENSE_1TO1_559 SENSE I SNS_1V5_S3_N
= SENSE_1TO1_559 SENSE ISNS 1V5_S3_R P
= SENSE_1TQl_559 SENSE I SNS 1V5_S3_R N
[O—SENSE DI FEPAIR SENSE_1TQ1_559 SENSE | SNS_Al RPORT_P. 20 46
[— SENSE_1TO1_559 SENSE I SNS_AlI RPORT_N 20 46
] SENSE_1TO1_559 SENSE | SNS_AI RPORT_R P a
= SENSE_1TO1 559 SENSE I SNS_AI RPORT_R_N a5
[O—SENSE DI EEPAIR SENSE_1TO1 559 SENSE | SNS_HDD P 33 a6
= SENSE 17Ol 559 SENSE I SNS _HDD N 33 46
] SENSE 1TO1 559 SENSE I SNS HDD R P 16
- SENSE 1TO1_559 SENSE I SNS HDD R N 16 _—
O SENSE_DI EEPAIR SENSE_1TOl 559 SENSE | SNS_ LCDBKLT P 45 67
[ — SENSE_1TO1_559 SENSE I SNS LCDBKLT_N w6 o7
[ — SENSE_1TOl_555 SENSE ISNS LCDBKLT R P
= SENSE_1TO1_559 SENSE I SNS_LCDBKLT_R_N
[O—SENSE DI EEPAIR SENSE_1TOl 559 SENSE I SNS_ODD P 33 a6
[ — SENSE_1TO1_559 SENSE I SNS_ODD N s 16
= SENSE_1TOl 559 SENSE ISNS ODD R P a6
f— SENSE_1TO1_559 SENSE I SNS ODD R N a
[O—SENSE DI EEPAIR SENSE_1TOl 559 SENSE I SNS CPUWTT P 20
s SENSE_1TOl 559 SENSE I SNS CPUVTT_N 10
[O—SENSE_ DI EEPAIR SENSE_1TOl 559 SENSE MCPCORESO_VSEN P 22 50
= SENSE_1TOl 559 SENSE MCPCORESO_VSEN N 22 50
i MEM PONER PP1V5R1V35_S3 -
[ SB_PONER PP3V3_S5 7862
- SB_PONER PP3V3_S0 7862
[ SB_PONER PP1V5_S0 7862

T GND GN\ND

z
=
o
8

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ DI EFPAI R AUDI O AUD SPKRAMP_LIN P

[ DI EFPAI R AUDI O AUD SPKRAMP_LI N N

[ DI EFPAI R AUDI O AUD_SPKRAMP_SUBI N P

= DI EEPAI R AUDI O AUD_SPKRAMP_SUBI N_N

[ DI EFPAI R AUDI O AUD _SPKRAMP_RI N P

[ DI EFPAI R AUDI O AUD _SPKRAMP_RI N N

[ DI EFPAI R AUDI O SSMR315L_P

[ DI EFPAI R AUDI O SSMR315L_N

[ DI EFPAI R AUDI O SSMP315S P

[ DI EFPAI R AUDI O SSMP315S N

[ DI EFPAI R AUDI O SSMR315R P

[ DI EFPAI R AUDI O SSMR315R N

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

= DI EEPAI R AUDI O SPKRCONN_L_OUT_N

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

[ DI EFPAI R AUDI O SPKRCONN S_OUT_N

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

[ DI EFPAI R AUDI O SPKRCONN R OUT_N

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

BOARD LAYERS

BOARD AREAS

BRAROPMAR | OERSPRR

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

NO_TYPE, BGA_PLIM

w 15.5.1

PHYSI CAL_RULE_SET LAYER ALOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
oeFALT - v =s0_am se 0. 100M4 0w 0w 0w
sTANOARD . v =oeFALT —oeFALT 12.7 ~DEFALLT ~DEFALLT
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
s5_om e o, BoTTOM v 0.090 M4 0.090 M4
s5_om e . v 0.076 M4 0.076 M4 -sTANOARD sTANDARD ~sTANDARD
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
S0_cr sE o, BoTTOM v 0.115 M4 0.115 M4
S0_cr sE . v 0.076 M4 0.076 M4 -sTANOARD ~sTANDARD ~sTANDARD
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
0_om e o, BoTTOM v 0.165 M4 0.100 M4
10_amse . v 0.126 M 0.100 M4 -sTANOARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
27P4_avsE Tcp, BOTTOM v 0.310 M4 0.310 M4
27P4_amvse - v 0.222 Wt 0.222 w4 sTANOARD -sTanoaRD ~sTANDARD
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
70_am o1 R . N —sTANDARD ~sTANDARD ~sTANDARD —sTanoaRD ~sTANDARD
70_an o1 R s s s v 0.151 Wt 0.100 Wt -sTANOARD 0.224 0.224 Wt
70_an o1 R o, BoTTOM v 0.185 M4 0.100 M4 0.200 W 0.200
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
90_ane ot FF - N -sTANOARD -sTANOARD -sTANOARD sTANDARD ~sTANDARD
90_aneon FF s s s v 0.095 M4 0.095 M4 0.238 Wt 0.238 Wt
90_aneon FF Tcp, BOTTOM v 0.112 w4 0.112 w4 0.220 Wt 0.220 Wt
PHYSI CAL_RULE_SET LAYER ALOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
100_HvL0I PR - N -sTANOARD -sTANOARD -sTANOARD =STANDARD =STANDARD
100_vLOI PR s s s v 0.075 Wt 0.075 M4 0.244 Wt 0.244 Wt
100_cr Dt FF o, BoTTOM v 0.091 M4 0.091 M4 0.230 Wt 0.230 Wt
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP

1:1_DIFFPAIR

Y

=STANDARD

=STANDARD

=STANDARD

0.1 M1

0.1 M

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI mﬁRUL’EﬁSEr‘ NET_PHYSI CAL_TYPE | AREA_TYPE [ PHYSI O\Liﬂu;EisEr‘
DEFAULT . 0.08 M 2 . . BGA_PLMM w,ww’ » MEM 40S BGA_PLMM swovo
STANDARD . =DEFAULT 2 MEM CLK . BGA_PIMM 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 akpaE . BGA_PLMM wﬁv?m’ T

— aK_sLow . BGA_PLMM wﬁv?m’ -

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

FsB_DSTB FsB_DSTB BGA_PIMM BGA_PaM
1.5:1_SPACI NG . 0.15 M ?
2:1_SPACI NG . 0.2 W 2
2.5:1_SPACI NG . 0.25 W ?
3:1_SPACI NG . 0.3 W 2
4:1_SPACI NG . 0.4 2
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI G—ﬂ' »
1. 5X_DI ELECTRI C ToP, BOTTOM 0.105 M4 ?
2X_DI ELECTRI C ToP, BOTTOM 0.140 M1 ?
3X_DI ELECTRI C ToP, BOTTOM 0.210 M1 .
4X_D1 ELECTRI C ToP, BOTTOM 0.280 M1 ?
5X_DI ELECTRI C ToP, BOTTOM 0.350 M4 ?
1.5X_DI ELECTRI C . 0.095 M4 ?
2X_DI ELECTRI C . 0.126 M1 ?
3X_DI ELECTRI C . 0.189 M1 ?
4X_D1 ELECTRI C . 0.252 M1 ?
5X_DI ELECTRI C . 0.315 M1 ?
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