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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, MLB, 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_COMMON, K86_SPECI FI C, MOLEX_DDR_CONN, EEEE: DCV3 o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEE_E3T] CRI Tl 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, SD, LF R5714 LED: K86_K87
K86_K87_COVMON K86_K87_COMVONL, PROJECT_PHASE: PROD, COVMON, ALTERNATE, BOOTROM PROG, WELLSPRI NG PROG, MCP_T_DI CDE_SENSOR
K86_K87_COVMONL DP_ESD, M KEY, MCPPLL_R: REG ENET1VO05: | NT, LED: K86_K87, SOPGOOD_BJT, ENET_ESD, VFRQ SLPS3, SMC_DEBUG YES, SPI : 25MHZ, 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 CRI TI CAL CPU: 2. 4GHZ
33783792 1 CDC, SLGYW PRQ 1. 2, 10W 800, RO, 1M BGA u1000 CRI TI CAL CPU: 1. 2GHZ
33783797 1 I C, MCP89M AD1, 31X31MM BGA1168 u1400 CRI TI CAL MCP89M AO01
33753866 1 | C. MCPBIM AD2, 31X31MM BGAL168 U1400 CRITI CAL MCPBIM A02 K8 6/ K8 7 BmRD STACK— UP
33753876 1 | C. MCPB3M A02, 31X31MM BGAL168 U1400 CRI TI CAL MCP83M
51650706 1 CONN, 204P, SODI MM SOCKET, DDR3, RAM BGA J3100 CRI TI CAL FOX_DDR_CONN
516- 0201 1 CONN, 204P, SCDI MM P=0. 6MM J2900 CRI TI CAL FOX_DDR_CONN TOD SI G\IAL

—
51650790 1 CONN, 204P, SODI MVl SOCKET, DDR3, RAM BGA 33100 CRITI 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 Lan000, 250909, 250911 e 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 |N o0 W N

Progranmabl e Parts LOCKED BOOTROM APN 1S 34152488 (QL: ol d info?)
p— B 1 e e 2117, o 1 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 w1900 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
sa752083 1 S — w701 RTIoA VELLSPRI NG BLANK BOTTOM SI GNAL —
34152677 1 | C, VELLSPRI NG CONTROLLER, K87 Us701 CRI TI CAL VEELLSPRI NG PROG

Alternate Parts

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

15250693 15250778 ALL DALE/ VI SHAY,  MAGLAYERS AS ALTERWAT

15250796 15250685 ALL CINTEG A5 ALTERWATE

15750058 15750055 ALL DELTA AS ALTERNATE

13850603 13850602 ALL MRATA A5 ALTERIATE

SYNC VASTER=K8/7 M.B SYNC DAT

12850093 12850218 ALL KENET AS ALTERNATE

TTTLE

AL | manre e e BOM Confi gurati on
15250847 15250586 ALL MAGLAYERS AS ALTERNATE
d} Appl e I nc. 051- 8407
104s0018 104s0023 ALL DALE/ VI SHAY AS ALTERNATE V N
e A.0.0

353s2811 35351832 ALL NEW | MPROVED | NTERS: L PART AS ALTEFNATE.
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10/ 1/_2009:IFI‘\£TI§\L R’\EéEASEEO. 0. 18—é>
CP D T R BEb e Wbk Rees
2009-12-03: Proto O release 1.0.0

2 -12-Q4:
OOQCS % eg o ck %ext tP inc|, ggCPU eﬂ:ri ption for both K86 and K87
csa text noe o I nclude ! itle . . : .
e dul e rts table to include CULV processor (337S3779) to mininize delta on this page between K86 and K87 per Diana

" Conponent _val ue changes per Leo Inle S
"p Rr417 from s £ ( %0

6. 341( E 29@)
uF 0% (13250102)
S oDt Fons for 1 phase vs 2-phase:

%hwpﬁcggza ER'??IO‘QheRgo howt ngucc c?lilt C7414 C7413
Added BOM table to inseft the Oolwo hg APNs' for | M/PE: 1PHASE:

R7417 = 7.68k 1%

C7428 = 0.22uF 10% 13250102

R7409 = 1,58k 19 11450236

R7411 = 255 1% 11450160,

Cr406 = 470EF 10% (13254720

R7414 = 97. 6k 1% 11450410

C7414 = mooEF 10% ( 13250045

413 = 100p! 5% S

13 7
Updated table to add new val ues for 1lphase (PWM freq., Max current, Load I|ine)
STILL NEED TO UPDATE VALUE OF C7428!

2009-12-08: 1.3.0
csa 45: Added s to SATA HDD D2R |ines:
€ ($3.1 ohm 1% 11450093) and oM Tted
o {T0pF. 5% 13180025) and F
0 Stuft 0 ohms unti| e get go-ahead for filter

2009-12-08: 1.4.0
csa 8: g, the fol lowing nets:

MOP_AVDD_UF'

csa 34: Del eted net properties lor —PP3V3 53
csa 74: Chan ed C7434 from NOSTUFF to IM/PG HASE per Intersil

Adde 3PS Mo rrats per Lntersil

Chan%ﬁd Cr428 from 0.47uF =0, 33uF (1 5550101) per Intersil

anged corvponenl color to & ey

Cosnetic clean
csa 90: Del eted net prcpert\es for —PP5V S3
csa 98: Del eted net properties for = SULC[E
csa 108: Added NET_PHYSI property =6 SATA HDD_| DQR FILT_P and _N

2009-12-09: 1.5.

mul tiple: Added parenlheses for SYNC DA pr erlty on_al | paE?G that_have broken syn
csa 4: Deleted en g in Mdul e Parts tabl or R6612 617 R6630, R6633 si ce they were renoved when we switched from piezo to dynanic speakers
Csa 69: Brhnged SA65Y LPnbort & R8Y' Bl PU6Fr Lol Resambly (330sbT14)

2009-12-10: 1.
csa 69: ed OMT to J6955, BOMtable to stuff K84 Hall effect connector

2009-12-11: 1.
csa 45: Added PLACEMENT NOTE for passive deenphasis circui
csa 74: Changed 1PHASE BOM table to correctly call out 13250030 (0. 22uF) instead of 0.022uF

2009-12-16: 1.
“*¥ Resynged al| synced pages and picked up the folloving (change notes from T27):
csa’ 18] T3y PR A ek g SB_EXT N?/waelz 40 (hg, 18), L220ar: 74168255 Ensure USB_EXTB is on port ( NVRN- 612340)
155 BaPRC] LSB-RAl A T Hom 631 ohms” - ohs per VD s Chaa g e 5860 o gh aar aB Y 1 53 Shal oY
e 2,29, syncrn; fdded CKPLUS WAL VE proper ti es Po' & S s8"T5 88 ervors (pg: 20). <radar: 7368529> TASK: \aive fal se CheckPlus errors

©
o

csa 29,31 an synclng 4 POnP 197 her <r adar : 7424246 > BOM needs omit on J3100 and 32909 from T27
T2 ABRs. T a1 “Foxconnana Kbl o DI MM connectors (pp. 29, 31). ) _
csa 54: Began Sgnclng from 127 Pyx Shadar 7432091 > BATI I SENSE 1Tt er chang to address [oWer max sink current on ISL6259 BMON pin (K17 auto-shutdown issue)
P 0. 022UF, 10% 16V, CERM X5 022UF 20% 16V, CERM

0 Ghanoed ! 1 om - : to

$3770 Ao 08Pl R WAL VE  Droper 165 Lot o S5 1 al S8 brr ore—(p
T27. Added gain note for US402 and ISt 4
127 Changed RC bal ance on BATT | SENSE “san® Ui me constant (pg. 54)

csa 57: Began, syncing {1 om 127 <tadar; 7304026 > 12 schemat 'c "bom opt on fof RS714 & R5030 to keep K87 in sync

Ti we to substitute a different part on csa
*** Made the fol I gui naechanges £o.f ol Low T21 on the al'l ow ng Ansynceg pages;
csa R2575 & R2580° per DG V1.3 (p "per <radar: 7459260 > Design Quide v1.3 updates

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

CQSI;er changes
S tabl BOVOPTI ON LED: K86_K87

Added BCM !ab

2009-12-17: 1.9.0
csa 4:

Added BOM t abl e entré for M:P89-A02 r)er <radar: 7416858 > Task: Get part nunbers for AO2 rev.
Cnanged K8/ NCP BOM oroup to
csa 34 Cnanged 15440 from APOG2 parl to ARGl 34350511& bst <radar; 7450498> BOV APN updates for FPF1009 and SAK parts
anged R3454 to 100k, 1% (114S0411 27 and K69
dated DLY text note for LB440t0rrBCh -
anged R3440 color to green, delete note about needing PY )
csa 72: changod P5526-1 T om 35350693%1 815280755 Per” <t Gar : /T brobl on 73559162 KB 17260 combo foot pri nt
Ternates table on csa 4 already hab 15550778 ab alternate to 15250693

2009-12-22: 1.10.0
csa 4: Per <rdar://probl em 7473229> K86: Mbve to
ded table entry for MCP83M (337S3876)
QLY Ad yto mni
oul

ThiS i for RS i ng entr M nihize delta on csa 4 between K87 and K86
Pe d, }/0\‘ bl n17§195072 ng Cal | t LED; K86 K87 BOMOPTI ON the K87_M SC BOM
¢ <rdar:/ [probl e > in the rou
Added Rés Ras' BOVOPTI ON o The K7 M SC'B0M of oup group
Per 2rdsr: I i oblent 74SS1T6x ki °r enbve G'Sem St ernale for 300 537550524)
oV e entr 5, 37650868 1< an aliernat e for
Per <rdar:// | e 74! 5021> K3 K87 REEIJJ ace "S" APNs with "T" APNs for gf amed SMC and BR
Chan ROM PI out 34170251 (SUBASSY, |C, BOOT ROM K86
Created SMC: PROG K87 DOI nll ng to 34170252 (SUBASSY, |C, SMC, K87
GEASG SV broc s Bai i1 R 19 34170250 (SUBASSY 1€ SVE K86
Changed K87 RTS B roup to point_to SMC.PROG K87
csa 69: Per <rdar: //g 05\ erri 7494087 7. renmove OM T frOm J6955 and del ete BOM tabl e
Bel'et ed a1 &' or fan [ et reglPaseenny
Changed t Xt t e y "HALL EFFECT ASSEMBLY"
fefeton o 1 BaeeT oY omagoce ts of th bl
edText note with part cnumbers for components of the asse
" Assenbl APN: 33g$0114 P Y
2B 839- 0680
D BGE 830-2801
e 056- 3515
- &n e 51850788"
csa 74: Gosmetic change: Moved K7als) (7408 BOCETION |abel sg they dont ook Like wire nam
csa 78: Per <rdar: l/grcb\ em 7495000> K87: Add WUFF to R73 to_di sconnect U7870 from ALL_SYS_PWRGD
Changed TION for R7872 from SOPGOOD_I SL NCFFUFF
2010-01-06: 1.11
csa 7: Per <rdar://problem 7517432> K86/ K87 functional net propert needed on si nal s in_schematics
Added the fol fow ng functional test points under the J5100 LPGFSPI CORN FUNG TEST group
LPCPLUS GPI O
LPC SERTRQ
SMETNVB
2010-01-07: 1.12.
csa 23 e W TH T27 .
Per <rdar: T probl em 1819025> kso/KB7: update al| instances of 37650786 schematic symbols
d 385°0nd° @358 with new schemat] ¢ synbo
70 Per Sraart [ heolen 702k REe, kaS 'Eha"ge “6%08 i 3ssszae'ge
csa o er <rdar: I Ol e > N ange o
Changed D7600°TT om 38352385 to 3535082
dated APN text ot e
2010-01-08: 2.0.0 h
csa 45: Per <rdar: robl enf 7524364> KsG/ 7: change SATA HDD D2R passive EQ val ues
Renaved ROSTUER /P am eazeh Croas
Renoved VT f1om RAbSS.  RA556 )
Del'eted BOM tabie that stuffsdel the bypass option
Changed R4585, R4586 to 11450065 (27. 4 oh 1
Ghanged GaB8s; Cis8e to 13184713 (47pr. O5%

2010-01-13: 2.1.0
csa 4:

Per <rdar://probl en 7540383> K86: Update CPU part nunber to 33753792
SdaGed BiBBOG(P1O3EE EREPTER Fr o aB355778™Pe" 5593
2010-01-13: 2.2 _ )
csa 4: tic: changed text sizes and alignme
Per rdai .1/ probl enf 7540522~ K86/ K1: B Stuct i on Debug Component s
Changed 085- 10 to call K DEVEL PVT instead of 87 EL_ENG
Changed K'877 th but kB BEBOG PVI T nSEead of ke 7 DEBUG ENG
og
VREFMRGN: NO
BVON: PROD
BKLT: PROD
SENS_R: PROD
Unch d7ADC. SOPGOOD_I SL, EFI _DEBUG MCPPLL_LDO, EXT1V05, MCP_T_DI ODE_SENSOR, XDP_CON
change.
PCPLUS, DEVEL_BOM SMC DEBUG YES,
Added LPCPLUS CON o K3/ DEVEL_ENG Tdoes ot chan e BOM for DVT)
Granged' al I Tistances of "K87 DEBUG xxxx 't o K87 DEBUG Xxxx
Changed aII i nstances of K87 DEVEL_: to K87l
csa 51: (Per Srdar://pr bl em7540522> K86/ K87 Produc!lon Dobug- conponent s)
changed 1B188 BB BT om LehLUS To"THABIUBZRR FoBREE ) connect or at ovT

2010-01-15: 2.3.0
csa 74: Per <rdar://7525313 > K86 CPU |oadline, OCP_update _
Keeping (85 and K87 pgs i dent i cal for CSA 74, nodifying BOMtable for | WP 1 phase on K87's schematic to reflect changes for Kg6.

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

ardar 117542674 > K86/ K87 Text note change

csa 74, csa Z)g
T
eaned up text notes for lphase, 2phase, and edp #s per radar request.

2010-01-18: 2.4.0
csa 4: Pe

T grdari//probl emt 75491225 K86/ st Switeh to new BOM group structure
Reveried back to ENG BOM PROD BOM (1 6. raverted mich of 2 2.0 changes
R URGEa B 6r oap Str et ur 8% o REen that b & he’r atsy °f $68 BBE"alt adhaa’t S"FAdST
Net IRange wis B Rbve LPGPLUS {0 the, 639 gfromlhe 085
Swi tching from Eng\ neeri nﬁ Product i on should only require changl ng PRQIECT_PHASE: DEV t o PRQIECT_PHASE: PRCD
Per Srdar /[ problent /544629 K8o/Ker: Update NCPG3 description on csa
anged description for 76 19" TG MBS A3, 31X31MM BCA §58s"
csa 23: Per grdag://probl e Pl 1204687 RhoTRed: | Bi x| Schemati e syhbol @355, Q@356
Tv Starfed syncing wiih Ko
Synerng wi th K6 to'pl ck up new synbols for (R3ss and Q2356
Quid sw teh synging back Lo T27 once it i< updaied th
csa 37: Per Zrdar: //pr oblenf 75457265 Kae/ka7 Erhernel series R's need to be 0 ohmed
anged R3790-R3795 to 11650004 (0-ohm 0402) from 22-0

2010-01-19: 2.5.0
csa 37 Per grdar://probl em 78543425 K86/ KST:
Changed L3720 to 15251182 (
2010-01-22: 2.6,0
csa 4 Per srdar:// probl em 757
Added’ 1

17 85> K86/ K87:
ow to EEE t ? E3T

Change L3720 to 15251182

I'ND, PWR, SHD; 4. 7UH, 20% 0. 91A, 31X31X12M\) for |ower ESR

Add E3T EEE code for K86 to schematic

BRanget BaBRTT o P o bt hut val 1y excl usi ve (changed *_" to ":")
2010-01-28: 2.7.0
Resynced with T27 and K6 (no differences
*+* Resynced Audig bages with Lhe fol low'ng changes
-pg. 62, changed R6211 to 22
-pg. 66, added C5602
-pg. 67, no stuffed R6712 and
csa 45: Per <rdar://probl em 7561001> K87 ENC Radi aled Em ssi ons: Fbghl Audi o enissions fail
Added L4530, L4531 gAPN 155S0137) to SIL connector pins
csa 97: Per rdar : /1 probl el 7689365> KBS/ kB7. Canpenisation settings change to provide more phase margin, reduce ripple
Changed 726 from 22k to 10k _(114S03 5{ and reno
Changed C9705 from 8. 2nF to 33nF (13250 31%
Changed C9706 from 120pF to 220pF (131S2225)
2010-02-02: 2.8.0
Resynced with T27 and K6 (no differences)

*** Resynced Audio_pages wi th'the fol

67, added BOM o t\cns for“U6700, R6712. and R6713

csa 97 ;ganged R9710 from 7. 32K 0402 1% to
: Added” OLD_AUDI O_SW T¢

5018:85: 18 5: %%

1o support MAX14560 and NAX14504
725K 0ABN 11450304) T support ol d K84 pane

oke sync with T27. Per <rdarO/:/ r38b| enl 7605797> K69/ K36/ K87 's:enscr I'N1C unreliable
o

Us400 changed from OPA348 t

2010- 02 16: 2.
Resy

o]
Ne Wil 27 and Ke. Gean up and rerel ease

2010- 02 18: 2.12.0

Sidar /l7644836> K87 power cemponent updat
A 14 R74177changed to
GSA ;3 R7572 changed to 2a%%

C5434 changed to

schematic.

e
90K, C7428 changed to 0.47uF, C7434 changed to 0.033uF

R7015 changed to 56.2K, C7015 changed to 1000pF C7042 changed to 0.068uF

Per <r dar /17634730> K86/ K87

2010- 02 18: 2.16.0

add an RC on the LVDS |G Bl
R9725 changed to ZODOhm C9799 of 47pF addé d

w726. 1 connection noved to LVDS_| G BKLPWM

Per <rdar //767693A> K86/ K87: Hall eff documentation change. Subs itute 607-6831 for doc purposes
69: J6955 BOMOPTI ON change to OM T. Added BOM table with 607-6831 for J6955
Per <rdar /17488543> K86/ K86 Task Measure each_Power supply in MB
CSA 7 For K86 only: Cr434 0. added, R7417 changed to 8.25Kohm
CSA 12 For K86 only: Cl272 = 330uF added.

Per <rdar /17685202> K86/ K87 schematic: Change U9700 to 353S2965 for Freescal e backlight issue

U9700 changed to APN 35352965
2010- 02 18:
Per

2.17.0
rdar //7686179> K86/ K87 schematic: Change audio gack part number for new connector cap

J6700 changed from APN 514-0718 to 514-0750

2010- 02 25
added to Mbdule Parts,

2010-02-25: 2. 19, 0
Per <rdar://7678515> K87: EMC: ESD: System hangs
CSA“69: ' CB970, G871, C5O72 of 1000pF (APN

2 18. 0
rdar 1/7685811> KBE/ K87 schematic: add additional 639 for differenti al‘gi on between Foxconn_and Ml ex Dl MM connec

t o)
renoved fromAlternate table. Added second 639 and EEEE # to BOM tabl

gjslsontact discharge to NPM connect or

on
13150222) add
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8 7 6 5 4 3 2 1

FAN CONNECTORS FUNC_TEST - -
o TmE ey o Functi onal Test Points
P TRUE FAN RT_PWM "
— TRUE FAN RT_TACH w2
(NEED TO ADD 1 GND TP)
X16 W RELESS CONN  FUNG.TEST POAER NETS FUNC_TEST J5100 LPC+SPI CONN FUNC_TEST
M C FUNC_TEST
— PP3V3 S3 BT F
=B TRUE 50
o TRUE Bl MCN I = TRUE CONN POIE MNI_ D2R P4 5016 TRUE PEVCORE_S0_CPU s %0 = TRUE EP3va2_GaH 7
TRUE BL MC P TRUE CONN_PCIE M NI__D2R N = TRUE PPVCORE _SO_MCP s %0 P TRUE SPI_CLK o
=— 52 53 75 = CONN PO E M N R2D P o0 =B TRUE PP1V05_S0 862 TRUE SPI _CS0_L -
- TRUE Bl_MC SH ELD 52 53 = TRUE o307 PP1V5 S0 -
=>— ToUE CONN PO E M N D N v TRUE o6z 75 = TRUE SPI _M SO 1097 72
= TRUE. PP1V8 SO TRUE SPI_MOSI
SPEAKER FUNC_TEST =B TRUE PCIE CLKIOOM M NI_CONN P, 7 = TROE PE5V SO * = ToUE =Pl ROV S TG e
= TRUE PCl E CLK100M M NI _CONN_N ,; ;¢ = ez 1097
> TRUE SPKRAMP_L_N_OUT oo ToUE BE3V3 VEAN (\EED 4 T, o > TRUE PP5V_SO 7oe P TRUE LPCPLUS GPI O 103
= TRUE SPKRANP L_P_OUT - ¢ TRUE PCIE_ WAKE L 100 = TRUE PRS0 s e 7 TRUE LPC SERI RQ 1035 97
> TRUE SPKRAMP_R N_OUT. o s2 = TRE CONN USB2 BT P e TRUE VSRIV35 S3 s T TRUE SMC_TNVE 55 36 37
TRUE SPKRAMP_R P_OUT 1 52 = TRUE PP3V3 S3 - (NEED TO ADD 2 GN\D TP)
= TRUE CONN_USB2_BT N B
ot TRUE SPKRAVP SUB N OUT oo = TRUE AP CLKREO O L : ” = TRUE PP5V_S3 o
= TRUE SPKRAMP_SUB_P_OUT o B TRUE AP_RESET CONN L w TRUE PPSVS S5 ve27s
= (NEED TO ADD 4 GND TP) = TRUE PP3v42 G3H ve
= TRUE PPBUS &H 839
LVDS FUNC TEST TRUE PPOVO ENET . _—
o PP3V3_ENET
[ TRUE PP3V3_S0_LCD DDC F ot = 315 PP3V3_G3_RTC oo
flzen TRUE PP3V3 SWLCD PANEL F 7, (NEED 2 TP) | PD_FLEX_CONN FUNC_TEST = TRUE PP3V3 W.AN 730
= TRUE PPVOUT_SO_L CDBKLT 745 0a 67 (NEED 2 TP) 0 TRUE PPSV_SW QDD 73548
TRUE LVDS | G DDC CLK - TRUE PP5V_SO_HDD FLT 7 a
= (313 TRUE PP3VS_S3 7e = TRUE PP3V3 S5 AVREF SMC
— TRUE LVDS | G DDC DATA o e s TRUE PP18V5_S3 7 PP18V5_S3 a
ED o LVoe TG A DATA Pos v = TRUE 77 Cal @ = TRE PP3V3 SW LCD PANEL F
= TRUE e A AR 06471 = TRUE 72 DEBUG3 43 a4 TR PPVOUT SO LCDBKLT i
= TRUE sean = TRUE 72_MOSI 1o as = E EoE ADLG AL 746 64 o7
TRUE LVDS | G A DATA P<1> sein TRUE Z2_M SO 4 as & T PM G2 EN - -
l:l: TRUE LVDS | G A DATA N<2> - DD IRUE 72 SOLK o TRUE SMC PM & w5 o2
= TRUE LVDS | G A DATA P<2> 064 71 B TRUE 22 BOOST EN » 0 TRUE PM SLP S4 L 10 35 36 62
LT T e T ML . Ao ———
= TRUE o 75 = TR 72 CLKI N o = TRUE EE 7 e
= TRUE e o = TRUE 22 KEY ACT L @ 4 e TR PF’E;:;%V?‘?’ S0 .
> TRUE LED RETURN. 2 o o1 = TRUE 72 RESET PN D TRUE PP1V05 SO MNP PLL UF :
e TRLE URN_ 3 oo [ IBUE PSOC M SO 4 o = TRE PPVTT _S3_DDR BUF .
= TRUE LED RETURN 4 o o = TRUE PSOC_MOSI o = LRUE R A "
o TRUE LED RETURN 5 o o7 = TRUE PSOC SCLK 4 0
= TRUE LED RETURN 6 o o7 = TRUE SMBUS SMC A S3 SDA v
[ TRUE PPSV_S3 CAMERA F 7 04 = TRUE SMBUS_SMC A S3_SCL -,
= TRUE USB CAMERA CONN P 675 = TRUE PSOC F CS L o aa
TRUE USB_CAMVERA CONN_N 64 75 [ TRUE Pl CKB L 43 a4
(NEED TO ADD 5 GND TP) (NEED TO ADD 2 GND TP)
SATA ODD CONN  FUNC_TEST
KEYBOARD CONN  FUNC_TEST
= TRUE PP5V_SW ODD 7 33 a6 (NEED 4 TP)
TRUE SMC_ODD_DETECT w3 = TRUE PP3V3_S3 7e
= TRUE PP3V42_G3H FSB SI GNALS W TH NOTEST
TRUE SATA ODD D2R C P ,1 [ ‘e
Teo 33 TRUE WS KBD1 no TEST=TRUE FSB A L<35..3> 10 14 69
TRUE SATA_ODD D2R C N = g8 [
= @ KBl o test-rme FSB ADS L 10 14 69
TRUE SATA_CDD_R2D_P (s TRUE V5 _KBD2 “ CD °
= 33 71 TRUE W5 KBD3 o 7o no TEsT=TRUE _FSB ADSTB L<1..0> 10 14 69
TRUE SATA_ODD_R2D N o [ 5K
0 TRUE a3 = Mo TEsT-TRE FSB D L<63..0> 10 14 69
(NEED TO ADD 4 GND TP) [ TRUE W5 _KBD5 a3
— TRUE WS KBD6 - = no TesT-TRie FSB DINV 1<3.. 0> 10 14 69
SATA HDD/ SIL  FUNC_TEST = IBUE N KRIT - P s resrray FSB DSTE L Ne3. 0> 10 13 00
— [ TRUE WS _KBD8 a3 P ao tesT-trie FSB DSTB L P<3..0> 10 14 60
= TRUE PP5V_ SO _HDD FLT (e ™ =D ;3:5 Vv\f ,fggfo b iz sotestaree FSBHLLL 10 14 0
[ 555 43 = FSB HHTM L
o IRE SALA HOD FOD P = =S e V6 KEDI1 . e T B
TRUE SATA_HDD D2R C P . = TRUE VE_KBDLZ B T no rest=tre FSB REQ L<4. . 0> 10 14 60
Dl: TRUE SATA_HDD_D2R C N - = TRUE W5 KBDL3 °
WE_KBD14
SYS LED ANODE R = TRUE “
TRUE = =B TRUE W5_KBD15_CAP a3
(NEED TO ADD 4 GND TP) E TRUE WS KBD16 NUM 43
[ TRUE WS _KBD17 P
TRUE WS KBD18 s
BATT POAER CONN  FUNC_TEST 0
- (NEED 3 TP) = TRUE WS _KBD19 a3
= TRUE PPVBAT_G3H CONN o 55 = TRUE WE_KBD20 0
TRUE SMBUS SMC BSA SCL w67 = TRUE WS KBD21 I
[ TRUE SMBUS SMC BSA SDA 38 74 [ TRUE WS KBD22 a3
TRUE SYS_DETECT L sa B TRUE W5_KBD23 a3
(NEED TO ADD 3 GN\D TP) =D TRUE W5 KBD ONOFF L 43
= TRUE WS _LEFT_SHI FT_KBD -
= TRUE WG _LEFT_OPTI ON_KBD e
HALL EFFECT CONNECTOR FUNC_TEST D TRUE vE (NEEII()B'?O ADD 1 GND TF)
= TRUE PP3V42_G3H .o (NEED 2 TP)
= TRUE SMC LID R 54
(NEED TO ADD 3 GND TP)
DC POWER CONN  FUNC_TEST
o= TRUE PP18V5 DCI N FUSE (NEED 2 TP)
— TRUE ADAPTER_SENSE gy
[ o s T s SYNC WASTER-RST VLB SYNC_DATE=02] 26/ 2010
d} Appl e Inc. 5' 8407
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n i " " " '
S0, SOM' RAI LS S3" RAILS G3H' RAI LS
63 57 =PPDDR_S3_REG — PP1V5R1V35 S3 775 54 _=PP3V42 G3H REG — PP3V42 G3H B
= W N LTNE WDTHED. 6 = W LI NE W DTH-0. 6 T
=PPVCORE S0_CPU_REG — PPVCORE_SO_CPU RECKC CNEGC
55 = M NLINE W DTH-0. 6 T 730 s _=PP5V SO FET 762 VoL ThceT gy o™ Vo Thcess aoy oo
(CPU VOORE PVR) M NNESCUW DTG $ = VAKE BASE= TRUE VAKE BASE= TRUE
ML St T L _— =PPLVDDR 53 MEM A 26 L — =PPVIN S5 SMCVREE .
—  =PPVCORE SO_CPU 112 — =PPLVDDR S3 MEM B 27 ¢—— =PP3V42 G3H B! 38
:: 0 vAg — =PPIVSRIV35 S3 MCP MEM 15 — =PP3V42 G3H PWRCTL 62
—PP5V_SO_MPFSBEET 4250 WA §_— =PP1V5RIV35 SO MCPDDRFET 2 — -PP3V42 G3H CHGR - o
s0_=PPCPUVTT_SO_REG — 762 e 2 =PPVI N _SO_DDRREG LDO s =PP3V42 G3H SMCUSBMUX 2
7 p— =PP5V SO CPUVTTSO - — =PP3Vv42 G3H TPAD .
& = = o0 — =PP3V3 S5 SMC 3s 36
— _=PP5V SO _LPCPLUS - s =PP3V3 S3 FET — PP3V3 S3 7 =
=PP1V05_SO_CPU 1011 12 13 = v o Fan AT = W N_LI NE_W DTFE0. 5 ), — =PP3V3 S5 LPCPLUS ar
~PP1V05 SO MCP_FSB 1420 23 ey —— - Voltaces v e PP3V3 G3 RTC 719 20 23
=PP1V05 SO MCP_PE_DVDD 8z ° \RKE BASEETRE \ — =PP3VA2 GBHONEWRE
—— — _=PP3V3 S3 SMBUS SMC A S3 a8 =
= V05 SO MCP _AVDD UF 23 — Y o - —— =PP3Vv42 G3H HALL 54
=PP1V05 SO MCP_SATA DVDD 20 23 = stVREFm —— _=PP3V42 G3H BMON I SNS w0
=PP1V05 SO MCP PLL UF R o1 T — e s wean .
=PP1V05 SO MCP MRCLK DLL 15 23 = R —— *
=PP1V0O5 SO MCP PLL | FP 17 24 63 _=PP3V3 SO FET — 7 62 75 b
_PP1V05 SO MCP DPO VDD M N_LI NE_W DTH=0. 30NV =PP3V3 S3 TPAD 43 44
—PP1V05 SW MCP FSB e VOLTAGESS. By o oM =PP3V3 S3 SMB a5 sa _=PP18V5 DCI N _CONN —_— PP18V5 G3H
= oz =PP3V3 S3 BT % - M NREGW DTFE0: & M =
XDP. 13 _ VOLTAGE=18. 5V
=PP3V3 S3 SMBUS SMC MGMI 3 VAKE BASESTRUE
s _=PPMCPCORE SO REG — PPVOORE SO _MCP 730 2% — =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 0_S0 3
MAKE_BASE=TRUE SMBUS SMC B SO . s _=PP5V S3 REG — PP5V_S3 .
— =PPVCORE SO_NMCP 20 23 SMVBUS MCP O — M N_LI NE_W DTH=0. 5_mm 55 _=PPBUS G3H e PPBUS G3H 7 39
=PPVCORE SO_MCPGEXFET 2 % Vot Thgegy 1o Ee M NREGW Do, 25" M
— FAN RT. a2 MAKE. BASE=TRUE VOLTAGE=T2. 6V
_ VAKE BASEZTRUE
Amg 48 52 53 — 7:3 : EXTUE: 34 — =PPVIN SO_MCPCORE so
VT i s ——— o —  =PPBUS SO LCDBKLT
LVDDR VRef / VIT (0.75V/ 0. 675V) Rails e — ® = - —=—=epaLs 50 Lce o
— = se
=PP3Vv3 SO0 _MCP_GPl O =PP5V_S3 MCPDDRFET
s7 _=PPVIT_SO DDR LDO PPDDRVTT_SO . —PP3V3 S0 MOP PLL UF e = 2 =PPVI N_S3_5VS3 s6
=PP3V3_SO_MCP_HVDD s =PPSV 53 ADLO 48 50 52 —— =PPBUS S5 CPUREGS I SNS R w0
20 23 — =PPSV 53 DEBUG I SNS 6 = _viN S3 DORREG .
=PP3V3 SO SMC 36 ), — =PP5V S3 SYSLED 6 —
— =PPDDRVIT_SO_MEM A 2 PP3V3 SO_MCPTHVENS a — =PP5V S3 TPAD as
=PPDDRVTT_SO_MEM B 27 =PP3V3 SO_CPUTHVENS a =PP5V_S3 ODD a3
PP3V3 S0 _DPCONN 66 =PP5V_S3 DEBUG ADC AVDD a6
PPSPD_SO0_NMEM A — =PP5V_S3 DEBUG ADC DVDD
57 20 _=PPVTT_S3 DDR BUF — PPVTT S3 DDR BUF. B * = e 40 _=PPBUS S5 CPUREGS | SNS — PPBUS S5 | MP_VTT | SNS
- M NREGKW DTH0. 3 W SO_MEM B 27 p— =PPSV S3 PSVSOFET o - M NREGCW DT, 3 Wi
VOLTAGE=0. 75V, SO_PWRCTL 62 — =PP5V S3 DDRREG 57 VOLTAGE=12. 6V.
VAKE BASE= TRUE 0 CPUVTTI oS . VAKE BASELTRUE
SO_SMBUS MOP 1 — _=PPVIN SO CPUVTTSO oo
53 _=PP1V5 SO FET — PP1V5_SO Fp— % — =PPVIN S5 CPU | WP 58
= MN LI NE WDTFEL 5 S0_P1v8S0 o =
W?A'giwseT*D 25 mm SO0 _MCP_PLL_VLDO 61 n 85" RAI LS
MAKE_BASESTRUE SO_MCPDDRI SNS a0
=PP1V5_ SO0 CPU 11 12
SO_DEBUGROM a7
=PP1V5 SO _MCP PLL VLDO 61
SO_MCPOOREI SNS P
=PP1VBRIV5_S0_AUDI O a8
51 _=PPOV9 S5 REG — 7
=PP3V3RLV5_SO_AUDI O 8 =
=PP3V3RLV5_SO_MCP_HDA 1o 25
105/241 MA — =PPOV9 S5 MCP VDD AUXC 20 23
— =PPOVO ENET POVOENETFET o
o1 _=PP1V8 SO REG — PP1V8 SO 7
= ™ N_LT NEW DTFE0. TOMY " "
M N_NEGK W DTH-0. 10N ENET" RAI LS
VOUTAGEST. 8V
MAKE_BASESTRUE 63 62 61 o _=PP3V3 ENET FET — PP3V3 ENET B
— =PP3V3RIV8 SO MCP | FP VDD 17 24 — M N_LI NE_W DTH=0. 6 nm
Vol Thaesa sy o2
MAKE_BASE=TRUE se _=PP3V3 S5 REG — 76275
— =PP3V3_ENET_PHY - M N-REGKW DTF0. oMM
61__=PP1VO5 SO MCP PLL OR PP1V05 SO NMCP PLL UE . —— =PP3V3 ENET MCP PLL MAC 23
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A TENETLVOS: | NT p— ROM a7
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1/ 16W VOLTAGE=3. 3V
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= POVOS5 o
— P3V3ENETFET
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MAKL BASEETRUE . o
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- — POVOENETFET
— _=PPOV9 ENET MCP_RMGT 20 23 )
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— VOLTAGE=T. 05V ENET1VO05: EXT 0
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M N_CI NE_W DTH=0. 4MM 402 5% 1/ 16W M- LF
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PCl-E ALI ASES USB ALI ASES ETHERNET ALI ASES
HEATSI NK STANDOFFS 30 POLE MN_RD C P — PCIE AP R2D C P 16 71 UNUSED USB PORTS
= Ve BASETRE
70902 Z0901 20 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 MAKE_BASE=TRLE 22 18 _USB EXTD N — TP USB EXTD N VAKE_BASE=TRUE
75307 _CONN POE MNI_D2R P — PCIE AP D2R P 1671 = ez 1o TP_ENET_RESET L —  ENET_RESET_L a7
1 1 - WAKE_BASe=TRE 7210 USB EXTC P =PSB EXIC D - TP_MCP_CLK25M BUFO_R —  MCP_CLK25M BUFO R VAKE BASETRE
75 30 7 _CONN POLE M NI_D2R N — PO E AP D2R N 67 72 15 _USB EXTC N TP_USB EXTC N VRKE BASETRUE » = TRRE BAS=TRE
= TRE BT B MNP U MNP TR BT 1s___TP_ENET_NMDC ENET_NMDC - o
72 18 MAKE_BASE=TRUE
= = 3 _PCLE CLKIOOM MNP — PCI E_CLK100M AP P, 16 71 e SRS 1o TP_ENET_TX_CTRL —  ENET_TX CTRL - £
= = B MN_N TP_USB MNL_N - = =
LEFT OF CPU ABOVE CPU TRE_BASETRE 72 15 _USB UsB — TP ENET CLK125M TXOLK = ENET CLK125M TxOLK TRESETRE
3 _POLE CLKIOOMMN_N — PCI E_CLK100M AP N 671 72 15 _USB_SDCARD P TP_USB SDCARD P . = e BT
= TS ez 1o TP _ENET TXD<O..3> ENET_TXD<O. . 3> - £
20904 72 18 _USB_SDCARD N TP _USB SDCARD N = RE BRSETRE
Z0903 STDOFF- 4. 50D. 98H 1. 1- 3. 48- TH 75307 COMNPOEMN RDP = POE AP R2D P n USB VWl P TP USB Vi P (= -
STDOFF- 4. 50D. 98H- 1. 1- 3. 48- TH : g : : — s e e e Tk D
| 1 7530 7 _CONN PCE MN_R2D N — PCIE AP R2D N n 72 18 _USB WA N TP _USB WM N
= e BT e SRS
UNUSED GPU LANES h 7218 _USB IR N TP _USB IR N -
16 _=PEG D2R N<15: 0> j— NC PEG D2R N<15: 0> 7218 _USB IR P — TP USBIRP \E BASETRUE
1 = BELOW CPU = No_TEST-TRE Ve BASETRE Nyep—— = b s 157 b e BAsE TR
= BELOW MCP 16 _=PEG D2R P<15: 0> — NC PEG D2R P<15: 0> —
= = = USB T57 N TP USB T57 N -
FAN STANDOFF =PEG R2D C N<15: 0> NG PEG B2D € Neami O e - VAKE_BASESTR
(]\n T * y _— NO_TEST=TRUE - MAKE_BASE=TRUE
=PEG R2D C P<15:0> — NC PEG R2D C P<15: 0>
Z0905 e = R T TR
3P2R2P7 1 16 _PEG CLK10OM P — TP_PEG CLK100M P LVDS ALI ASES
L - \RKE BASESTRE =PP3V3 ENET PHY
as =
PEG CLK100M N — TP_PEG CLK100M N
7116 = VAKE_BASE=TRUE . =NCP | FPA TXD P<0..2> — LVDS |G A DATA P<0..2> 764 71 ENET1V05: LNT
= 16 _PEG CLKREQ L — TP _PCIE CLKREQ L ™ = e D 1 915
- \RKE_BASESTRUE 17 [Ty-=MR 1 EPA TXD N<0.. 2> — LVDS | G A DATA N<O..2> Foo S 0
= TRE SRS 5% o _—
%-ZLF
2
. RTL8211 ENSWREG
M_.B MOUNTI NG (TO C. BRACKET) SCREW HOLES - M N LINE WDTH-0. A NAKE_BASE-TRUE
( ) 17 [Ty—=MCP | FPAB DDC CLK LVDS |G DDC OLK I Y Eeravos: e M N-KLDE wy DTH=0. g |
oM =MCP_| EPAB DDC_DATA LVDS | G DDC DATA .
M ZOQOT7 D [ar=r et 91 — =RTL8211 ENSWREG oD =
70906 17 [Ty—=MP_|EPA TXD P<3> NC LVDS | G A DATA P3 - =
3P2R2P7 NO_TEST=TRUE NAKE_BASE=TRUE ?7/“1 ow
3P2R2P7 1 v =MCP_| FPA_TXD N<3> NC LVDS | G A DATA N3 VF-LF
1 o NO_TEST=TRUE NAKE_BASE=TRUE 5402
1 [TR)—=MCP I FPB TXC P NC LVDS IGB CLK P
o TESTTRE e BT
= = 1 [TE)—=MCP I FPB TXC N NC LVDS IG B CLK N =
o TESTTRE e BAsE TR
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= e 1 LCD I G BKLT EN LVDS |G BKL ON o
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oM = 17 PR 6
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Z0911 3P2R2P7 7116 _POLE FWRRD C N TP PO E FWR2D C N "WEHETRE v OD— oA e N Vos G A GK N e D ¢ 1. 47K
3'132R2P7 1 16 _FWPWR EN TP_FW PVR EN MRKE_BASE-TRUE R nn e D Y- %
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FW PMVE L TP FWPME L \PHE BRSETRE
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e SRR
71 16 _PCLE_CLK10OM FW N TP_PCIE_CLKI0OM FW N -
LVDS CO\ INECTO? I 0 E VAKE_BASE-TRUE R0958* N
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71 16 _PCLE ENET D2R N TP_POE ENET D2R N \PHE BRSETTRE -
7116 _POE ENET RRDC P p— TP_POIE ENET R2D C P VI BASETRUE 17gEry—DP 1G AX CHo P — DPIGAUXCHP Va:n LR =
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7116 _POE ENET RED C N pu— TP PO E ENET RZD C N 11 gy DR 1G AUX G N — DPIGAUXCHN & s
— WAE BASESTRUE DP 1G M1 P<0..3> TP DP 1G M.1P<0.. 3> MAKE BASESTRUE
17 E e .
EM 1O MEDI UM POGO PI NS (870-1794 ) ROQYO v EE>_DP 16 M1 ko3> TP DP 1O MLINGD. 5o e mTRE CPU FSB FREQUENCY STRAPS
oM T oM T 16 [T)-ENEL_ENERGY DET 1 ’\/\/\/2 =PP3V3 ENET FET [T & 61 62 63 1@y 1G AUX CHL P TP DP | G AUX CHIP VAKE BASETRUE
ZS0900 ZS0901 ZS0902 AKE_BASETRE 6 10 CPU_BSEL<0: 2> —  =MCP BSEL<0:2> 4
5% 1By DP 1G AUX GHL N TP DP I G AUX CHIN OOz = oD
2. 0Dl A- MED- EM - MLB- K84 2. 0Dl A- MED- EM - MLB- K84 2. 0Dl A- MED- EM - MLB- K84 1/ 16W TAKE_ BASETRE —
SM SM SM MosT 17 (OOT}—LE LG HPRO DP_EXT HPD ) o 14 _CPU PEQ MCP — TP_CPU PECI_NMCP.
. . . sy DP AUX CH C N — DP EXT AUXCHCN T e e pseTRe
os@ry—DP AUX CH C P DP_EXT_AUX CH C P T Ty oo 75 BSEL<2. . 0> Fse Mz
DP_CA DET DP_EXT CA DET VKE BASETRE o B
* <& o= 000 206
= = = £ed &
011 (166)
I
940 iof 95
oM T oM T oM T oM TOOK 110 (400)
7250908 ZS0909 ZS0911 ZS0903 s _DP_1G HPDL LAANA 2 SMC AL| ASES 111 RSVD)
2. 0Dl A- MED- EM - MLB- K84 2. 0Dl A- MED- EM - MLB- K84 2. 0Dl A- MED- EM - MLB- K84 2. 0Dl A- MED- EM - MLB- K84 5%
SM SM SM SM e
1 1 ( : ) 1 ( : ) 1 402 35 _SMC_SYS KBDLED — TP SMC SYS KBDLED
= [T
e e e o 1 s CHARGER S| GNAL
EM TALL POGO PINS (870-1698 - e BASETE —  S\C BC ACOK
( ) om T oM T = U A
ZS0907 ZS0910

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

SM
_I: ]

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

Be
o
~

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

&

M T
Z50912
. 0Dl A- TALL- EM - MLB- \B7- VD8

E
1
1

N
1)
<

oM T
ZS0906
2. 0Dl A- TALL- EM - MLB- MD7- VD8

SM
_|: ]

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

EM THI NBC POGO PI NS (870-1820 )

25091—7 r
Z50918
2. 0Dl A- MLB- THI N- BC- K84 2. 0D A M.B-TH N BC. K84
SM

oM T

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

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

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

SM
_[ 1

2. 0Dl A- TALL- EM - MLB- MB7- MB8
SM
_I: 1

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

SM
_[ 1

= D>
= D>

oM T

NOSTUFF
250920
2. 0Dl A- MLB- THI N- BC- K84
SM
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13 O} revo7l_J9  NC_CPU_RSVD_J9roresr-me 69 14 7@%& D26* D58* FSB_D L<58> 7 14 69
1 CPU TEST1 E37 |rest1 RevDo| 4 NC CPU RSVD F4Mrer-me o 2 1D Egg D tjggz ACAL o %923%@7 R
wCPUTTEST2 040 Jrest2 rvpiol H8NC CPU RSVD 18"~ =g =W oW T ST oo DBBA0 FSE D Leets D117
TP_CPU TEST3 43 l|rests RovDL1| V2__NC CPU RSVD V2 'resr-me _. = NPT vaa e D61 W’ 1 09
0OPU_TEST4 ___AE41 |vests Rsvp12| Y2 _NC CPU RSVD Y2 'orerms o 1 CED-E33- 3-S50 Yot Doz B e B aee D 4
TP CPU TESTS AY10 [resTs rsvoia| AGE NC CPU RSVD AGE '™ * R1005 = I S TS z‘T'BNl* DSTSGN; DALHB——EAY 20 FoB DSTB L N=35 e
TP_CPU TEST6 ACA3 |tEsTe rsvDL4|_AL5 NC CPU RSVD AL5™- 1K w147 FSB_DSTB_L_P<1> DSTBP1* DSTBP3* FSB_DSTB_L_P<3> 714 60
CPU JTAG Supporgiogo 2%;5}4’ o 17> FSB_DINV_ L<1>  R43 doi i Diva L BC37 FSB DINV L<8> oy uie
o 13 10 _XDP_TMB AR e 22 CPU_GTLREF AM3 |orLrer covee|_AE43 CPU_COVP<0>
R1091 e CPU TEST1 , M sc covee| _AD44 CPU_COVP<1>
549 VELLF IR1006 CPU_TEST2 , covez| AE1 CPU_COWP<2>
0013 10 _XDP_TDI LRANA 2, 0K coves|_AF2 _CPU_COMP<3>
W R1092 ‘zlﬂév CPU_TEST4
Ve LF o3 L4062 NO_STUFF DPRSTP* |, G7 CPU DPRSTP_L Yano RO R1023* R1021*
%0 15 10 _XDP_TDO LAAN 22— C1014: oPsLP+(, B8 CPU DPSLP_L am =4 o0 54.9 54.9
PLACEMENT_NOTE=Pl ace R1092 near | TP connector (if present) 1%/ NO STUFF O 1gh— pPwR [, CA1 FSB DPVR L am e IELY IEL
VE-LF R1010 1% 2 o BSEL <0> BSELO Pwreoopl_ E7  CPU_PVRGD a1 o 202, 202,
L 0, 402 0 0 CPU BSEL<1> BSEL1 SLP* ESB CPUSLP L 14 69
L *
NO STUFE h NO STUFE s o 0T} CPU BSEL<2> B38 |[BsEL2 psi |, BD10 CPU PSI _L oD = 1R1022 1R1020
R1011* 'R1012 o 27.4 27.4
XDP TCK K K PLACEMENT_NOTE=P| ace C1014 within 12.7nm of CPU. Faow Faew
001220 YRL iglﬁw PLACEMENT_NOTE=P| ace R1005 within 12.7nm of CPU. , 462 , 402
R1094 262, 402 PLACEMENT_NOTE=P| ace R1006 within 12.7nm of CPU.
013 10 _XDP_TRST L 1/6;\1/9\/2 | PLACEMENT_NOTE (all 4 resistors):
%/Fll/f\év L Place within 12.7nm of CPU =
402 -
SYRC VASTERERSS MLB_ SYNC DATE=T127 03/ 200
d} Appl e Inc. 5 8407
S A 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
T FOSESER AGREES 16 THE FaLLom NG+
| TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 10 OF 109
Il NOT TO REPRODUCE OR COPY I T
'V A mars ressrap e R PRTETT10 OF 76
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8 7 6 5 4 3 2 1

—PPVCOR =PP1V05_S0_CPU
12 0 ZPRVCORE S0_CRU == e 0y ( Al3 B42 U1 0 AP34 E21 T LAE17
_ Y8 (8'6 AGR H42 Wd AVB4 E23 (H AE19
[(CPU" CORE PONERA B30 u1dda K20 AE37 R13 AKE UlBGA 023 F42 BGA AV36 E25 UlBGAO 0 ARL7
e\ U100 s e UEOOO e acl| o | fEE| gee | A e | e | s
H32 %T AD28 824 S ﬁg AL37 g AB10 AHB [T AL3 F44 LL — AVB3 N25 L ANLO
G33 U OO AD30 tpo L V20 C33 LL AD14 AE6 n . AVB a2 0. AVBS 121 n . AL17
F32 BGA AB28 ez a, Y29 B32 LL — ACL1 AF8 8 AUB K42 < 8 AV34 123 8 AL1O
N33 (3 cF 8 AB30 fes 120 H36 " . ACI3 AP6 Z BD4 AU35 125 Z A7
VB2 LS Y28 Eou 28 vi6 E36 < 8 AB12 AP8 > BC3 T42 E ! BD36 J21 > AW 9
133 oS Y30 £z S, v @5 AB14 ANB o BB2 P42 < o BB36 J23 o AUL7
K32 h, AK26 24 o L8 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 oo BC17
VB3 28 AF26 oa Woo =T E35 E o Y14 AV o 2 El Y42 2 31 W23 D.; BC19
V32 s, AK28 s a. Eig D32 © AK10 AU7 AN AK42 29 We5 BA17
u33 o AK30 fez 2 Yo K36 o 2 AF10 AV6 o BAL AHA2 2 27 w21 o BA1O
T32 pda) A28 Ko o o N5 AKL2 ALY — A39 AF42 1 23 — c15
R33 oo AH30 ez | ooz 135 o AK14 AT6 |yss I A4l AP42 o E31 w25 ] ci1
P32 AF28 a4 . 129 J35 A AJ11 ATS N A31 AMA2 @7 R21 N H10
AD32 2 AE30 122 N ae WB5 ' A)13 BD6 . A27 AY42 o @29 R23 . G5
AC33 o AP26 o . Abie V36 N AH14 BCY — A29 AV42 E27 R25 — E15
AB32 e vee |_AVR6 E22 - as P36 o AGL1 BB6 . A21 AT42 ! E29 AC21 , MLO
AA33 , AP28 ~e2s \ 8t U35 AGL3 BA9 8, A23 AV44 8 N31 AC23 8 NLG
Y32 N AP30 8 R35 . AF12 = A25 AY44 131 AC25 115
AK32 AVRS 23%‘21 X&go AB36 8 AF14 B4 AL7 BB42 331 AA21 J15
A)33 - AVBO AC35 AE11 fee) A19 BA43 N7 AA23 ML2 —
AH32 . AY26 AB22 Ve AA35 AE13 E3 ALS 39 N2O AADS T10
AG33 8 AV26 L22 T AK36 AP10 D2 ALL H38 L27 AJ21 W5
AE32 AT26 AF36 ARL1 N3 A9 &7 129 A)23 uis
AE33 AY28 k22 AE20 AJ35 ARL3 L3 . A5 E39 ! J27 AI25 . RL5
AR33 AY30 2 . ALLG AG35 . AP12 13 A7 N39 129 AG21 T12
AP32 AV28 AH22 1 vec voc-AHLE AE35 ANLL W MBS Wa1 AG23 ADLO
AN33 AV30 =T AELS AP36_| vooP voce|_ANI3 U3 = 139 w7 AG25 Y10
AVB2 AT28 AE22 T AN35 A1l R3 139 W29 AE21 AC15
AL33 . AT30 ASas Ared AL35 AL13 AC3 WBO U3l AE23 AALS
AY32 BD26 ci3 AULL AA3 U39 R31 AE25 AD12
AV32 BB26 2,'35‘21 ﬁﬁig B14 AUL3 T38 w27 AR21 Y12
AU33 | V€ BD28 A 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 , 10 1: 2 1 ves T Hi4 L7 AC39 R29 AN21 AGL5
BD32 137 GL1 ) AA39 | \sq AC31 AN23 | Vss vss_AE15
BB32 K38 a22 2¥§8 Gl13 W Y38 AA3] ANDS, AHI2
B26 137 e Ared E12 W A)39 AC27 AL21 AMLO
B30 V87 fr2z VI F14 U7 AH38 AC20 AL23 ARLS
B28 V38 £l24 Vi E11 ) AGR9 AA27 AL25 AN15
H26 w37 8Dz e E13 RY AE39 AA2Q A1 AL15
F26 veer [ R37 Dl4 R9 AR37 AI31 AVR3 AML2
D26 P38 8822 ﬁﬁg DI2 ACT AR39 AGR1 AR5 AT10
28 AC37 Bad L8 K10 ACY AN3O AE31 AU21 A5
H30 AB38 520 Boao NI1 AA7 AVBS AJ27 AL23 AULS
E28 AA37 o8 o2y NI3 AAQ AL39 A129 AU25 AY12
F30 AK38 ML4 AJ7 AVB7 AG27 BC21 AW T -
D30 AJ37 E'gg Egig 111 AJQ AVBO AG2O B3 A3
D28 AGR7 113 AGT AUR7 AE27 BC25 AV12
MD6 AF38 %g E’E}ﬁ K12 AGD AURO AE29 BA21 AT12
K26 oA oLy Kia AE7 AT38 AR31 BA23 BC15
M8 B3(4CPU ! NTERNAIEPlglibS PQOAE&LE',Z [ 9(:5—1_ 5_ C_NL_Y_ 1 ?ig 2%1 J11 AE9 BD38 AR27 BA25 BAL15S
MBO veea(|_pa Ela A4 J13 AR7 BD40 AR29 C19 BC11
K28 Ea A V10 AR9 BCA1 AN c17
K30 BDB  CPUVIDO>  grmyes o8 £ P10 ANT BA30 AL31 Gl7 BB12
V26 BC7 __CPUVIDI>  pdsew 20 e Wil ANO B36 AN27 Glo BA11
T26 BB10 CPUVID<Z>  yom woeo W3 AL7 D36 AN2O E17 BA13
P26 Vo[ BB8 _ cPu Vvip<3> w0 oo V12 ALO H34 AL27 E19 B6
V28 V7S n Vid A33 MB6 AL29 NL7 H6
V30 BBA _CPUVIDE>  ym v U1l A13 MB4 AVBL NLO @ B
T28 AYA __CPUVID6> g 50 oo u13 K34 AUBL 117 F6
T30 Ti4 T36 A7 119 E9
p28 vocsensed_BD12 R11 V34 A9 117 D6
P30 T34 ALR7 J19 MB
AD26 vsssensd_BC13 P34 AU29 W7 MB
AB26 o = o AD36 BC31 WO K6
Y26 Y36 BA31 UL7 K8
CPU_VCCSENSE N o o s o0 AD34 BC27 u19 Us
L _____ - AB34 BC29 R17 V6
R1101 | LAYOUT NOTE: | Y34 BA27 R19 V8
- — 100 | PLACE R1100 AND R1101 AK34 BA29 AC17 T6
| LAYQUT NOTE: | Poew L WTH N 1 INCH OF CPU W STUB AH36 25 AC19 T8
CPU_VCCSENSE_P/ CPU_VCCSENSE_N SE Mot - - T T T T - == AH34 23 AA17 P6
Z0O=27.4 OHM DI FFERENTI AL TRACEl ROUTI AE34 1 AA19 P8
““““““““ AR35 21 AI17 AD6
= AVB6 @3 A19 AD8
e e T T T T : & Acto ABs
: = AGLO ABS
! PROVIDE A TEST PO NT (W TH NO STUB) +
| TO CONNECT A DI FFERENTI AL PROBE 1
| BETWEEN VCCSENSE AND VSSSENS$E = _
Le oo ______ 3
Ig% STERERET VB SYNC DATE=DZr2er2ord A
d} Appl e Inc. 5' 8407
S A. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
Pi Rl ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 11 OF 109
Il NOT TO REPRODUCE OR COPY I T
NOT TO oR S VWHOLE OR
VAL mans ressren T O ORPART 11 OF 76




8 7 6 5 4 3 2 1

CPU VCore HF and Bul k Decoupli ng

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

PLACEMENT_NOTE ( C1200- C1209) :

11 s =PPVCORE SO CPU

Pl ace inside socket cavity on secondary side.

CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
1 Cl1200 1 Cl201 1 C1202 1 C1203 1 C1204
—— 22UF —— 22UF —— 22UF —— 22UF 22UF
20% — 20% T 20% —T— 20% —— 20%
, 6.3V , 6.3V R R , 6.3V
CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R
5 805

CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL
1 C1205 1 C1206 1 Cl207 1 Cl208 1 C1209
p— p— p— p— —
2 &edon 2 &edon 2 &don 2 &edon

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
1ci210 lciz211 1ci212 1c1213 1ci214 lci1215 lci216 lci1217 lciz1s lci219 lci1z220
—— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7TUF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7TUF 4. TUF
[— ju— ju— Jr— prm— T 260 Jrm— pu— ju— prm— 2604
2 a1 2 a1 2 a1 2 e 2 Sur1 2 %k 2 e 2 a1 2 Ser1 2 %kt 2 %kt
oz oz oz oz oz oz oz oz oz oz oz
Pl ace inside socket cavity on secondary side.
18;_2“2(iAL 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
4 70F 1c1222 1c1223 1c1224 1c1225 1c1226 1c1227 1ci1228 1c1229 1c1230 1c1231
—T— 20% —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7TUF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7TUF 4. TUF
2 Sera BEEA BEEA T @ NEES T W T W BEEA BEEA BNEES BEEA
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
05 P P P 05 P P P P P
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 1
1c1232  [1c1233 1c1234 1c1235 1c1236 1c1237  |1c1238 1c1239 1c1240 1c1241 Cl242
—— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4.7UF Tz 2%
‘IE e 5 W 5 W 5 W 5 W 5 & 5 W 5 W 5w 5 & 2 o1
SR 1 SR 1 SoR 1 SR 1 SoR 1 SR 1 SR 1 SR 1 SR 1 SoR 1 P
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
1c1243 lc1244 1c1245 1ci1246 11247 lci248 1c1249 lc1250 lc1251 1c1252 1c1253
p— 121‘.]%7UF p— 421‘.]%7UF p— 421‘.]%7UF p— gérZUF p— gérZUF p— 46‘)ZUF p— 421‘i 7UF p— 4. TUF p— zzlu 7UF p— 4. 7TUF zzlu%7UF
2 e 2 o1 2 a1 2 a1 2 Ser1 2 %kt 2 Sar1 2 a1 2 a1 2 %kt 2 a1
oz oz oz oz oz oz oz oz oz oz oz
Pl ace inside socket cavity on secondary side.
CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI TI CAL CRI 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. 7TUF —— 4. 7TUF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7TUF 4. TUF
— 2% — %o — %o —— %60 [ — 20% —— 260 — 200 — %o J— 2006
2 Ser 2 Ser1 2 Ser1 2 Ser 2 Ser 2 %k 2 Ser 2 Ser1 2 Ser1 2 %k 2 Ser1
P P P P P P P P P P P

PLACEMENT_NOTE ( C1240- C1243):

1270 |tEBSAL 1@

1
= %)L%JF'O' 0045EHVBIGUF- 0. 0045EHVBIGLF- 0. 00450HM
FIE%}%E» D2- SM -;%gﬁ» D2- SM -;%gﬁ» D2- SM

L

VCCA (CPU Avdd) DECOUPLI NG
1x 10uF, 1x 0. O01luF

118 SPPLVS SO _CPU
BYPASS=U1000. B26: : 4MM

C1280 * 1 Cl281

10uF 0. 01UF
o, 0i
603 402

VCCP (CPU 1/ 0O DECOUPLI NG [EYNC_VASTER=RE3 LB _SYNC DATE=T27 097 200

1x 330uF, 6x 0.1uF 0402
e oo 5 cou Decoupl i no
' AD
BP0y c1291 | c1292 |1 c1293  [1cl294  |rcl295  |rCl296 d} ple Inc. e
—— 330U 0. 1UF —— 0. 1UF —— 0. 1UF —— 0. 1UF —— 0. 1UF 0. 1UF ® A O O
So% 20% —— 20% —— 200 —— 0% —— 0% 20%
22,5v 2 2 2 2 2 2 2 & 2 2 2 2 NOTI CE OF PROPRI ETARY PROPERTY:
CASE- B2- 402 402 402 402 402 402 THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY_OF APPLE COMPUTER, | NC.
v THE POSESSOR AGREES TO THE FOLLOW NG
J_ | TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 12 OF 109
= Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 12 O: 76




s _=PP3V3_S0_XDP

M ni - XDP Connect or

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

MCP89- SPECI FI C PI NOUT

1211108 _=PP1VO5_S0_CPU

XDP XDP_CON
R1315* CRI Tl CAL
54.9 3
L W DF40C- 60DS- 0. 4V
2 5 F- ST- SM HF
1 00 2
o 10 XDP_BPM L<5> CBSEN_AQ ~—s—>10 o012 - OBSEN_ Q0 JTAG MCP_TDO am
o 10 XDP_BPM L<4> CBSEN_A1 S i 0o g - CBSEN C1 JTAG MCP_TRST L oD
o5 10 XDP_BPM L<3> COBSDATA_AQ G 88 10 gu COBSDATA_ D TP_XDP_OBSDATA_CO
6 10 XDP_BPM L<2> COBSDATA_A1 - 11 12 am CQBSDATA_C1 TP_XDP_OBSDATA C1
m - e 13 8 g 14 -
o 10 T XDP_BPM L<1> CBSDATA_A2 - 1595 0126 g CBSDATA_C2 TP_XDP_OBSDATA C2
6 10 XDP_BPM L<0> CBSDATA_AC - 17 18 COBSDATA_C3. TP_XDP_OBSDATA C3
™ = 19 82 20 -
TP_XDP_OBSEFN_BO COBSEN_EQ 21 5 o} 22 CBSEN D0 JTAG MCP_TDI oo
TP_XDP_OBSEN_B1 OBSEN B1 23 24 OBSEN D1 JTAG MCP_TNS 10
25 8 g 26 D
TP_XDP_OBSDATA BO CBSDATA_BQ 2" 00 28 - OBSDATA_DO TP_XDP_OBSDATA DO
TP_XDP_OBSDATA B1 CBSDATA_B1 - 29 00 30 - CBSDATA_D1 TP_XDP_OBSDATA D1
31 32
XDP TP_XDP_OBSDATA B2 CBSDATA_E2 - 33 88 34 g CBSDATA_ D2 TP_XDP_OBSDATA D2
TP_XDP_OBSDATA B3 CBSDATA_E: >3 5 0138 g COBSDATA DG TP_XDP_OBSDATA D3
R1399 Y, D R
CPU_PVWRGD 1«%\?\2 XDP_PWRGD PvRGY HOCKO T D IETH LTP0 1 ks ESB CLK_ I TP_P am e YOp
5% XDP_0OBS20 HOOK1 o240 o022 - L TP K#/ HOOKS ESB CLK I TP_N P L
Mib w VoC_oBS_AB 43 5 o244 VOC_0BS_CD R11.3K03
1 D PM LATRI GGER L HOOK. - 45 § o468 - RESET#/ HOOK6 se XDP_CPURST_L 1 2 FSB RST_L 10 14 69
19 T} JTAG MCP_TCK HOOK - 47 5 o-48 - DBR#/ HOOK XDP_DBRESET L oo 0 = 578,y PLACE_NEAR=UL00O. G5: 5 MM
49 5 o030 NOTE: XDP_DBRESET_L nust be pul | ed-up to 3.3V. Mzb%w
72 38 10¢gy—SVBUS_MCP_0_DATA spA =40 012 o= hiv'e) XDP_TDO am e e
72 38 19CETY SMBUS MCP_0_CLK sa - 53 5 of-34 - TRSTn XDP_TRST L oo 20 00
- o o ol 5 T XDP_TDI o o o
o 10 (T} XDP_TCK TaKko - 57 5 o358 - VG XDP_TNS oD o
59 5 o} 80 XDP_PRESENT#
XDP XDP
C13001 C1301
0. 1ye L —L o TuF
T 7
402 402

51880774

Direction of XDP nodul e

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

SYNC MASTER=K8/7 M.B

DATE=12/ 09/ 2009

SYNC
e

eXt ended Debug Port (M ni XDP)

=g

051- 8407

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

"A. 0.0
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oM T
uU1400
MCP89M AO1
FBGA
(1 OF 11)
6 10 7. FSB_DSTB_L_P<0> K34 | cpu_DSTBPO* CPU_Do* |5N38 ESB D L<0> 7 10 69
00 10 7B FSB DSTB_L_N<O> -— K354 cPu_DsTBNO* CPU_D1* |5N36 FSB D L<1> 7 10 60
59 10 TCEy EFSB_DI NV_L<0> =0 L37: CPU_DBI 0* CPU_D2* [ P36 FSB D L<2> 710 69
69 10 7. FSB TB L_P<1> 131 | cpy_psTBPL* CPufDG: k;i Egg g t:iz 710 60
69 10 7 FSB_DSTB L_N<1> T30 | cpU DSTBNL* CPUDA* (Y52 gy OB Qo> 7 10 %0
FSB_DI NV_L<1> P28 | cpy DBl 1* CPU_D5* [JL35 FSB_D_L<5> ;106
60 10 7B b DINV L<l> e g CPU cPU_D6* |yP37 ESB D L<6> 7 10 69
69 10 7. FSB_DSTB _L_P<2> K334 cPu_DSTBP2* CPU_D7* P38 ESB D L<7> 710 69
69 10 7. ESB _DSTB_L_N<2> K321 cPu_DSTBN2* CPU_D8* [4H36 ESB D L<8> 710 69
50 10 7CE FSB DI NV_L<2> -— NS54 cPu_DBI 2* CPU_Do* |1L34 FSB D L<9> 710 69
60 10 7, FSB_DSTB L_P<3> <36 | cpu DsTBPE* CPU_D10* (<37 FSB_D L<10> 710 60
" CPU_D11* |36 FSB D L<11> ;106
6 107 FSB_DSTB_L_N<3> D86 | cPy_DSTBNB* -
FSB DI NV_L<3> A35 ] cpy_DBI 3* CPU_D12* [ K38 FSB D L<12> 7 10 e
00 10 B e p—————( P CPU_D13* SN37 FSB_D_L<13> 710 69
60 10 7 FSB_A_L<3> w8 | cpy A3+ CPU_D14* (SH37 FSB D L<14> 2 10 e
— CPU_D15* [5L38 FSB_D L<15> 7 10 69
6 107 FSB_A L<4> U344 cPu_Ad* -
= CPU_D16* |4\28 FSB D L<16> 7 10 69
69 10 TCEY FSB_A L<5> o=t U35 | cpy AS* ) |
Iy CPU_D17* (530 FSB_D L<17> 106
69 10 7. FSB_A L<6> T344 cPu_ne* -
~ CPU_D18* (;N29 FSB D L<18> 7 10 69
6 10 7, FSB_A L<7> V874 cPu_A7* =
~ CPU_D19* (1734 FSB_D L<19> 710 60
69 10 7. FSB_A L<8> VB8 | cpy Ag* ) |
) CPU D20* |1T29 ESB D L<20> 710 69
69 10 7. FSB_A L<9> T37 ] cpu A9* ) |
) CPU D21+ |aT32 FSB D L<21> 710 69
69 10 7. FSB A L<10> Y38 4 cPU_A10* -
) CPU D22+ |1U32 FSB D L<22> 7 10 69
6 10 7, FSB_A L<11> 854 cPu_A11* -
) CPU D23* 133 FSB D L<23> 7 10 69
69 10 7. FSB A L<12> Y364 cPu_A12* -
) CPU D24* (P31 FSB_D_L<24> 710 69
69 10 7 FSB A L<13> U33 | cPy_A13* -
) CPU D25* | P30 FSB D L<25> 7 10 69
69 10 7. FSB A L<14> V84 1 cpy A14* —
) CPU D26* | JN80 FSB D L<26> 7 10 69
6 10 7, FSB_A L<15> Y37 cPU_A15* -
) CPU D27* P33 FSB_D_L<27> 710 69
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PEO_TX5_N
PEL_TX0_P|
PEL_TXO_N|

PE1_TX1_P|
PE1_TX1_N|

(1PD) PEX_RST*

+3. 3V_PLL_HVDD_1
+3. 3V_PLL_HVDD_2

+VI O_PLL_PE
+VI O_PLL_XREF_XS_1
+VI O_PLL_XREF_XS_2

+VI O_PLL_XREF_XS_3

+VI O_PLL_SATA_ 1
+VI O_PLL_SATA 2

+VI O_PLL_H

PEXO_TERM P

<
B

PEG CLK100M P 07

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

(B TP PGIE CLKIOOM PE4N

WLO TP_PCl E_CLK100M PESP

(Wi 5 TP PCIE CLKIOOM PESN

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

(R85 TP POIE PE4 RPD ON _

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

w » MCP_PEXO_TERMP

R1610*
2. 49K

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

K6/ K69 EDP currents used.

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

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

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

If PEO[4:5] and PE1[0:1] are not used,
+VI O_PE_AVDD1 and +VI O PE_DVDDL can be GND
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NOTE: 100K pull -downs required if
HPLUG DETO/ HPLUG DET1 are not used.

DDC Mode Pul | - downs

NOTE:

R1710 100K 1 2 DP_ 1 G AUX CHO P
RI71IT 100K 1 2 o% TTSWWM-TF 4027 H5 | G AUX_CHO_N

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

917

5% 17'16W MF-LF 402

GPlI O Pul | - Ups

=PP3V3_S0_MCP_GPI O ; 1519

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

nunbers from MCP89 AO1 Bring-Up Support docunment (MCP89_TDP_EDP_Bri ngup_Tar gets_Appl e. pdf, dated August 5, 2009).
= =

8 7

2 _PP3V3_S0_MCP_DAC

oM T

140 mA B29
TP_NMCP_RGB_DAC RSET @29
TP_MCP_RGB_DAC VREF D29
s @ DP_I G MO _P<3> - D26
s O DP_| G M.O_N<3> - E26
s Con DP_IG MO _P<2> - @26
q@DPIGM_O N<2> - F26
o qmp—DP_1G MO _P<i> . F25
s om-DP LG MO _N<1> ". @5
s @m—DP 1 G MO_P<0> &2
ballE3
s DP_| G M.O_N<O> - S
s @ DP_IG M1 P<3> F28
@8
s DP_IG M1 N<3>
s Con DP_IG M1 P<2> E28
s O DP_IG M1 N<2> D28
s @ DP_IG M1 P<l1> A28
s O DP_IG M1 _N<1> A29
DP_I1G M1 Cc28
° 1} 5
s DP_IG M1 N<O> B
N DP_| G HPDO H6
q% DP_| G HPD1 J26
v O SATARDRVR A _EN J25
17 o@D DP_I G AUX CHO_P L28
179 DP_| G AUX CHO_N K28
q DP_| Al K25
N DP_I G AUX CH1_N K26
s _PP3V3_SO0 _MCP_PLL_DP_USB
210 mA 180 mA 4 M3
N22
30 mA ¢ Nt
MR2
215 _=PP1VO5_SO_MCP_PLL_| FP
60 M N23
L24
» PP1VO5_SO_MCP_PLL_CORE
160 mA 40 mA | M5
60 mA ¢ N5
126
40 mA ¢ M6
20 mA ¢ 24
L25
245 _=PP3V3R1V8_SO0_MCP_| FP_VDD
180 mA A22
A23
21 s =PP1V0O5_S0_MCP_DPO_VDD
160 mA A26
B26
C26

U1400
MCP89M AO1
FBGA
(5 OF 11)

+3. 3V_RGBDAC DDC_CLKO/ GPI O 38| F29 o, AUD_| P_PERI PHERAL_DET 1/
DDC_DATAO/ GPIO 30| 125 o  MKEY MC LOAD DET s
RGB_DAG, RSET ReB_DAC_RED| 3L TP RED
RGB_DAC_VREF —
RGB_DAC_GREEN_B31 TP_MCP_RGB_GREEN
@ RGB_DAC_BLUE| 31 g TP_MCP_RGB_BLUE
RGB DAC HsYNG 28 g TP MOP RGB HSYNC
RGB_DAC_VsYNG E31 g TP_MCP_RGB_VSYNC
DPO_3_P/ TMDSO_TXC_P IFPA_TXC P22 g =MCP_| FPA_TXC P oo o
DPO_3_N/ TMDSO_TXC_N 1FPA_TXC N2 g =MCP_| FPA TXC N o
DPO_2_P/ TNDSO_TX0_P IFPA_TXDO_PL 22 g~ =MCP | FPA TXD P<O> vy s
DPO_2_N TMDSO_TX0_N | FPA_TxD0_N|_B22 - =MCP_| FPA_TXD N<0> oo ©
DPO_1_P/ TMDSO_TX1_P 1FPATxDL P E22 g @ =MCP I FPA TXD P<1> s
DPO_1_N TMDSO_TX1_N 1FPA_TXDL_NL 222 g =MCP_| FPA_TXD N<1> oD
DPO_0_P/ TMDSO_TX2_P 1FPA Txp2 Pl F22 g  =MCP | FPA TXD P<2> s
DPO_O0_N/ TMDSO_TX2_N 1FPA_TxD2_ N2 g =MCP_| FPA_TXD N<2> o -
IFPA_TXD3_ P 22 g~ =MCP | FPA TXD P<3> s
DP1_3_P/ TMDSOB_TXC_P IFPA_TXD3_NI22 g =MCP_| FPA_TXD N<3> o -
DP1_3_N TMDSOB_TXC_N
d 1FPB_TXC P B23 g =MCP_| FPB_TXC P oD
meememner QMO g SEERRCN @
DP1_1_P/ TNDSO_TX4_P & | FPB_TXD4_P| 123 =MCP_| FPB_TXD_P<0> .
DP1_1_N TMDSO_TX4_N | FPB_TxD4_N_K23 = | FPB_TXD _N<0> .
DP1_0_P/ TMDSO_TX5_P [ | FPB_TxD5_p| 923 =MCP_| FPB_TXD P<1> .
DP1_0_N TMDSO_TX5_N < | FPB_TxD5_N|_H23 =MCP_| FPB_TXD N<1> .
_ | FPB_TxD6_P| 23 = | FPB_TXD P<2> .
HPLUG_DETO/ GPI O_20 LL | FPB_TxD6_N|_F23 =MCP_| FPB_TXD N<2> .
HPLUG DET1/ GPI O_21 | FPB_TxD7_pP| D23 =MCP_| FPB_TXD P<3> .
HPLUG_DET2/ GPI O_22 1FPe_TXO7_NLE23 g =MCP_| FPB_TXD N<3> o
DDC_CLK2/ DP_AUX_CHO_P DDC_CLK1/ GPI O_40[ J28 =MCP_| FPAB_DDC CLK .
DDC_DATA2/ DP_AUX_CHO_N  DDGC_DATA1/ GPI O_41| &9 -~ =MCP_| FPAB_DDC DATA D °
DDC_CLK3/ DP_AUX_CH1_P
DDC_DATA3/ DP_AUX_CH1_N
( GMUX_I NT)
LCD_BKL_CTL/ GPI O 57| A25 L 1 G BKLT. .
3.3V PLL_DPO_1 LCD_BKL_OV GPI O 59| B25 LCD | G BKLT_EN .
+3. 3V_PLL_DPO_2 LCD_PANEL_PWR/ GPI O_58| 25 LCD I G

+3.3V_PLL_USB_1
+3.3V_PLL_USB_2

+VI O_PLL_I FPAB_1
+VI O_PLL_| FPAB_2

+VI O_PLL_CORE_LEG
+VI O_PLL_SPPLLO_1
+VI O_PLL_SPPLLO_2

* PWR_EN oo

+VI O PLL_V | FPAB_VPROBE|_L20 MCP_| FPAB_VPROBE oo =
VIO PLLNV_ 1 K20 | FPAB_RSET

#VIO PLL_NV_2 | FPAB_RSET MCP S oD
+VDD_| FPA

+VDD_| FPB

+VI O_DPO_1 H28

VI O DPO_2 TMDSO_VPROBE] MCP_TMDSO_VPROBE oo =
+VI O_DPO_3 Tvoso_RseT| F31 MCP_TMDSO_RSET oo 2

K6/ K69 EDP currents used.

53

71

71

RGB DAC Di sabl e:

Ckay to float all RGB_DAC signals.
DDC_CLKO/ DDC_DATAO pul | -ups still required

(or use

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

Interface Mde

as GPICs).

MCP Si gnal TMVDS/ HDM LVDS

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

TMDS: Power +VDD_| FPx at 3.3V

NOTE: TMDS/ HDM not supported on | FPA/B for MCP89 AO1.
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oM T
U1400
MCP89M AO1
FBGA
(6 OF 11) External A
733 SATA HDD R2D C P AH4 | SATA_AO_TX_P usso_N| €20 USB_EXTA N 3 72
no@m-SATAHDD RRD C N~~~ o A lsATA A0 TXN usso_p | B20 USB_EXTA P 72
Al rPort (PCle M ni-Card)
73 SATA _HDD D2R N AJ4 | SATA_AO_RX_N use1_p [ J20 USB M NI _P 072
namm-SATA HOD D2R P~~~ g A5 IsATA A0 RX P " usBL N| 20 g USBMNI N = ~—+on
- o T57
3 ussz_p | €19 USB_T57_P
o 9 use2_N| B9 o USB T57 N Do 72
7 SATA_ODD R2D C P AJ3 | SATA AL_TX_P m Y External C
oo SATA DD RRD C N o A2 IsATA AL_TXN B S| usesp| 20 g USB EXTC P P R
Of usBsa N| F20 g g USBEXTCN - or
7 a3 SATA_ODD D2R N A2 | SATA AL RX_N = g Wat er nel on
71 a3 EM‘—M SATA_AL_RX_P « usBa_p | E20 o g USB VWP Do
c usBa_N | D20 B N 072
° Caner a/ External E
< m o) usss_p | E19 USB_CAMERA P o 72
TP_SATA C R2D CP - A6 | SATA BO_TX P |—= N s USBS_N| D19 gy USB CAMERA N D o 2
TP_SATA C R2D CN - A7 lsataBotx N <L | D 8 = SD Car d/ Expr essCar d —
N Y [usss_p| GO USB_SDCARD_P v
TP_SATA C D2RN - AT | SaTA BO_RX_N = USB6 N| P19 gy USB SDCARD N rys
TP_SATA C D2RP - A6 | SATA_BO_RX_P = External D
> 2 uss7_p [ 317 B_EXTD P
c é uss7_N | HL7 USB_EXTD N o
H%' .- CGeyser Trackpad/ Keyboard =PP3V3_S5_MCP_GPI O ;4
TP_SATA D R2D AL4 | SATA BL_TX_P 52 9 g| weer R B_1EAD P o
TP_SATA D R2D CN - AL3 | SATA B1_TX_N o3 usss_N|_HL9 USB_TPAD N w72
10178 =PP3V3_S0_MCP_GPI O .= \ B1_TX_ NL gty D
’ 8% - u External B 'R1851 | [|'R1853
N TP_SATA D D2RN - ALL | SATA BL_RX_N w@ S | useo_P a7 USB_EXTB_P 3 72 8. 2K 8. 2K
Rl?o%% TP_SATA D D2RP - AL2 | SATA B1 RX_P :: ) g USBQ?NW_“%@M 72 %Z'iﬁ\év %Z'iﬁ\év
c = IR 402 402
&/Fi%v 8(5 £ uss10_p | EL7 USB IR P : :
2 D17 USB IR N
Z USB10_N 072 . N
MXM_GOOD L M| saTa Lep/aPi 0 30 3 F S stoot h — R1850 R1852
> usB11_N| GL7 USB BT N 30 72 5% 5%
» MCP_SATA_TERMP AL | SATA TERWP 8@ USBILP| 17 gy USBBT P e Wiy W
—_ 2 2
1R1805 UsB_oco*/GPI0 25 [ A7 o USB EXTA OC L .
2. 49K USB_OC1*/ GPI 0 26 | L17 o USB EXTB OC L .,
/iew )ﬁca NC_1 USB_0C2*/ GPI 0 27_MePI 00 [ K17 o USB EXTC OC L
24027 NCX NC._2 USB_OC3*/ GPI 0_28_MePi 0 1 [ K19 o USB EXTD CC L
NC:)?7 NC_3 oc2# Al so for EXTE
1 W2 NG 4 USB_RBI AS_GND | 119 = MCP_USB_RBI AS_GND OC3# Al so for EXCARD
RaM | _VRer | 13 o, MCP RGM | _VREF ame 18RSJ_7860
1%
- ENET_RXD<0> 214 [Rav | _Rxo0 Ram|_Txpo [ G13 g TP ENET TXD<0> . i
7 = my—ENET_RXD<1> - I RGV I _RXDL ravii_Txo1 [ HIS g TP ENET TXD<1> 0 2402
73 31 ENET_RXD<2> - D16 | Ravi | _RxD2 RGM | _Txpe | F14 - TP_ENET_TXD<2> o
7 2 [y ENET_RXD<3> -1 | RV | _Rxo3 rRavi_Txpa [ D14 g TP ENET TXD<3> 0 =
73 31 ENET_CLK125M RXCLK E16 | Rawvi | _RXCLK Z RGM | _TXcLK | GL4 TP_ENET_CLK125M TXCLK,
_ 35 _ _
2020 0 s _=PP3V3_ENET_MCP_RMGT o D T RX CTRL " Az RX CTRL 4 | Rav 1 _RxeTL 5 RaM | _TxCTL | EL% TP_ENET_TX CTRL .
leglgl » o ENET_ENERGY_DET o4 | Rav 1 i nTR GPI 0 35 Rau 1 _woc P g TP ENET_MDXC .
. K1.
&’;1%;"/5 - _PP3V3_ENET_MCP_PLL_NAC RMI MIO[ KIS o g ENET MDIO myan
462, 20 M M6 |43 3v_pLL_MAC DUAL BUE 2smz | 13 TP MCP CLK25M BUEO R
- = 1 M CLKReoM BUFD R
 MCP_M | _COVP_VDD D13 | ravi | _covP_vDD
s MCP_M | _COVP_GND E13 | ravi I _cowp_GND RGM | _RESET* 0314 > TP_ENET_RESET L o
1
R14891% I nternal MAC Di sabl e:
%/{:1%;\7\'} Connect RGM | _RXD<0: 3> together to 10K pul | -down.
402, Connect RGM | _RXCLK to 10K pul | - down.
Connect RGM | _RXCTL to 10K pul | - down.
£ Connect RGM | _INTR to 10K pull-down (if not used as GPIO.
- +3. 3V_PLL_MAC DUAL must remain connected to 3.3V RMGT rail .
RGM | _COVP_VDD/ _GND nust remai n connected as shown.
Connect RGM | _VREF to 10K pul | - down.
Connect RGM | _MDI O to 10K pul | - down.
Al other pins can be left TP or NC ]
SYNC VASTER=K87 M_B SYNC DATE=02/ 26/ 2010
mina
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=PP3V3_S0_MCP_GPI O 17 15 10
oM T
U1400 2Il?(;kgﬁl
MCP89M AO1 ygﬁy
2. =PP3V3RIV5_SO_MCP_HDA (7 1402 R1950
70 mMA D6 | +vDD_HDA HDA_SDATA out| EL - 210 HDA SDOUT R LAAN2 HDA_SDOUT o o 72
70 mMA 5%
1/16W
RLOS1 bt D
72 48 @M‘_Ez T%?DATAJ NO HDA_BI TCL! E4 - 210 HDA BI T _CLK R 1 W\/2 HDA BI T_CLK oo« 72
5%
1/16W
M- LF
R1900" g W R1L3S2
49.3/“ = AUD | PHS SW TCH EN E3 HIIDAPD§DATA7I N1/ GPI O 2 I HDA_RESET* CDl - 210 HDA RST R L 1,\/\/\/2 HDA RST L oD o 72
180 Qutput linmited to +VDD_HDA. ( st
402, Confirmed OK for this signal. rR1953 M, o T T - - - ST T T T T |
o o 22 02 ! BUF_SI O CLK Frequency
2 MCP_HDA_PULLDN_COVP HDA_PULLDN_COMP HDA_SYNJ - 210 HDA_SYNC R LAAAZ HDA_SYNC oo 8 72 | — — |
o | Frequency |HDA SYNC !
402 | —
o sqayLPG AD<0> R1910 22 1,,p2 o IPCADRO> ey Kllircam (1P LGSR RS e LPC SERI RQ an s | 24 MHz 1 !
s gy LPC AD<1> RII11 22 AN oW Ve r—aor— PG AD R<1> ey LllipcADi (1PY ! | |
v wgay LPC AD<2> RIIZ 00 3y 0 TIOWIETE %07 | pC AD R<2> g 2 lipc A (1Py) R1960 | 14.31818 Mz 0 I
72 37 3@y LPC_AD<3> R1I91I3 22 1,2 : LPC AD R<3> o= "2 |LPC ADB (1PY) O LPC_FRAMVE* |57 - LPC FRAME R L LAAN2 LPC FRAMVE L @rmy s o7 72 | |
50 T T T T T T T T T T T T T T T T T
o ik
TP_M.B RAM SI| ZE K2 o ERQJ*/Gm 043 1 402 T T T TS AT . T ST T |
{ (1PD) LPC_RESET*|SKT g LPC RESET_L oy 0 =5 72 | Bl OS Boot Sel ect |
L6 LS
57 35 y—PM CLKRUN L LPC_CLKRUN*/ GPI O_42 (1 PU) LPC_CLKO - LPC CLK33M SMC R o 2 72 : I/ E LPC_FRANE# :
PP3V3 G3 RTC s SMC WAKE_SCI _L D11 | 51 0 PVE*/ GPI O 31 = M SC_VDDENO/ GPI 0.47) K10 MCP_CPU VTT_EN L 10 ! LPC 0 !
T 1 PM LATRI GGER L Gl1 | EXT_SM */ GPI O 32 T M SC_VDDENL/ GPIO 48] B o M_B_RAM VENDOR 1 NOTE: MCP89 AO1 has | |
s AUD 12C INT L B3 | A20GATE/ GPI O 55 = MSC VDDEN2/ GPI O 17| 28 qug T57_PWR_EN a&D " etrom (~10K) | SPI 1 |
R1920" R1921 s m—SMC_RUNTIVE SCI_ L 2 | KBRDRSTI N*/ GPI O_56 &< mscvooens/ P01 LR SMC_ADAPTER EN am = » o2 all -gowns on | |
499K 49 9K M SC_VDDEN4/ GPI O 10| B o o LPCPLUS_GPI O B 7 10 7 Fhese ins | NOTE: MCP89 does not support FWH, only |
C 1% 1% J10 MEM VDD_SEL/ GPI O_46]_<7 - MCP_MEM VDD SEL_1V5 epm s P : LPC ROVs. So Apple designs will C
1 16W Tiew s om—PM PWRBTN L - PWRBTN® (| PU- S5) g I not use LPC for Boot ROM override. |
Vaoh, [ ],462 " 2 PM_SYSRST_DEB L FLO0] RSTETN (1 PU-S5) FANCTLO/ GPI O 61| HT g ODD_PWR_EN_L o = - _ _not_use TP 1or Fool P override. 4
FANRPMD/ GPI O_60/ MaPI O_2| H - MEM EVENT_L Q) 2o 20 27 3
% o ENET_LOW PWR FmT o ST T T T T T T oo - - -
_ aie . FANCTL1/ GPI O_62 - 10 |
RTC RST L - RTC_RST FANRPML/ GPI O_63/ MPI O 3] o SDCARD_RESET %,g | SPI Frequency Sel ect |
3s PM RSMRST L - L | PVRGD SB (1PD)  SLP_S3*[x&A - PM SLP_S3_ L 7 35 62 66 ! |
- E‘E MCP_PS_PWWRGD D (PO SLFLRNGT*EKQ - PM SLP RVMGT L @@52 | Frequency|SPI_DOJSPI _CLK |
e S PM SLP L 710 35 3 2
NOTE: MCP89 AO1 has strong (~10K) (IPD) SLP_S576 - SLE $4 e RER : 25.0 MHz 0 0 I
pul | -downs on these pins. ~ 2 MCP_WAKE_REQ L | 15 McP_wAKE_REQ* MP_viDo/GPio 13 K8 g MCP_VI D<0> o 0 5 |
PM BATLOW L A7 oo MoP_VIDL GPI O 14 K4 g MCP_VI D<1> oD o 5 ! 31.2 MHz 0 1 |
HDA Qut put Caps e pueanon, Lo ey R Vo Vit @ | |
o 2 qgm—MCP_MVEM VDD_EN e |MP MEWDD ENGPIO 44 () MPVIDSGPIO 16 K6 g MCP_VI D<3> o 0 5 | 42.7 Mz 1 0 |
For EM Reduction on HDA interface MCP MEM VTT EN GlLo E11 = R L | |
21 ¢y - MEWTT_EN GPI O 45 E SPI_CS0*/ GPI O_10| = - S CS0 @ o7 72 | 62.5 VHz 1 1
HDA_SDOUT R . » SM_| NTRUDER L > 2161 NTRUDER: PGNP0 L, —wp S YEoh oD - , !
HDA BIT CLK R .1 o e S ME R pn | NOTE: 42 & 62 Mz use FAST_READ cormand.:
HDA RST RL .o w10 o SMC LG THROTTLE L - & |mrupaeios s ol o MOP_SPKR i _ _ _Straps not_provided on this page.
HDA_SYNC R 19 72 1 T57 RESET - 5 | Moy Pl 01/ GPI O 7 SPKR/ GPI O_1 - oD =
22 10 GFXVCORE PWR EN &— 20 | MePU_PI R/ GPI O 23 THERM DI CDE_P| S8 - MCP_THMDI ODE_P oo 1R1970
Cl?OE,’DQ ! Cl?OEl)D% ! 1737 10 7cgry SPL ROM USE_M.B e 11 | MCPU_PI B/ GPI 024 THERUD CE N2 MCP_THMDI CDE N oo TOK
p— p— AL 5% MCP_SPKR:
s 37 - > JTAG MCP_TDI - G0 aTAc T (17Y SVB_CLKOL L7 SMBUS MP.O_OLK o = 0 2 fioy —=————
cERM cERM ) - SNMB_DATAQ Py SVBUS MCP_0_DATA oD % 72 402 0 = USER node (Normal boot npde)
° ° e LIAG 100 - JTAG TDO SMB_CLK1/ MBMB_CLK|_AS SMBUS MCP_1_CLK z 1 = SAFE node (For ROMBIP recovery)
i JTAG MCP_TMS - S0 [ITAG TV (1PY) VB DATAL! Neve DATALBS - SVBUS MCP 1 DATA {0 0 72 = y
1 (1:g'|39|:51 1 (1:(.;1_Pg':53 1 JTAG MCP_TRST_L _.._Elgc JTAG TRST* (I PD) o AL R oG A 5 = AP_PUR EN D “: = Connects to SMC for automatic recovery.
- B JTAG MCP_TCK - 197 5TAG ToK — - - oD o =0 2
— 5% % 3 il >
2 8%, "IZ 8, BUF S0 Goal H g ARB_DETECT L o
402 402 s MCP_CLK25M XTALI N - "L xTALIN Hi1
1 = @ MCP_CLK25M XTALOUT - Bl | xraiaur SUS_CLK/ GPI 0 34 - PM CLK32K SUSCLK R __grmy = 72
hl TEST_MoDE_EN_D4 = MCP_TEST MODE EN
= 2 RTC CLK32K XTALI N - P16 [ XTALIN_RTC PKG TEST| L16 o
~  Cl6 T T K16 o
GPl O Pul | - Ups/ Downs Rt A e 0 e
'R1959 'R1966 'R1975
=PP3V3_S5_MCP_GPI O , 1 R1930°| ['R1931 10K 10K 1K
=PP3V3_S3_MCP_GPI O , e 5% /ew /6w /6w
— 1/16W 1/16W M- LF M- LF M- LF
=PP3V! | 817 18 10 VE L MeLF 2402 2402 2402
2 2
R1980 10K 1 2 SDCARD_RESET 10
__‘__::l 1OK 1/\/\/\/2 5% I7T6W M- LF 4027 T57 RESE]—
RT999 100K s WAz 5% TTOW WETF 407 GEyyOORE PUR EN o = =
R19O :6 100K 1 2 5% I7T6W M- LF 4027 Pl E B 1o 57 a7 . . .
o MV syt e 3 Pl at f or m Speci fi ¢ Connecti ons
R1983 10K 1 2 MCP_CPU VIT EN L 4
R19O :4 1OK 1/\/\/\/2 5% I1I71I6W NMF-LTF 4027 B M VENI 1o R1965
R1985 100K 1 \\A 2 5% UI6W W-IF 202 157 pyR EN o o2 10 LPC RESET L 1,33 2 LPC PWRDWN L w2
R19O :7 100K 1/\/\/\/2 5% 17'16W M--LF 402 LPCPLUS GPI O m—/\/s\n/{\/—@
~ /\/\/\/ 5% 17 I6W MF-LF 4027 7 19 37 1/ 1E‘£’
R1988 10K LAAA2 OoDD PWR EN L hos
RI989 10K 1 Az 2 S% ITI6W M-LF 402 nNEM EVENT L 10 26 27 3 62 36 35 19 7 PM SLP S4 L — PM SLP S5 L gy s
RTO00 10K LAAALZ 5% I7I6W MF-LF 402 ENET LOW PYR . [MDAREBASESTRUE =
R199 1OK 5% I7T6W M- LF 402 . .
N1 row e Te—aor— e LG THROTTLE Lo s NOTE: MCP SLP_S5# signal has the BYNC VASTErC BT VLD BYNG. DATE=02/ 26/ 2010
R1992 100K LAAA2 NMCP_VI D<O> o behavi or of Intel’s SLP_S4# signal. e
RTO93 100K 5, 5% ITT6W MFLF 402\ b \/| D<1> e P 'CP
R1994 100K 1/\/\/\/2 5% 17 16W MF-LF 402 \rp V| D<2> . ; HDA’ LPC ._’.
R19 :5 100K 2 5% I1I7T6W M- LF 402 PCP 1o 56 -
L 5% 17 16W M LF 402 e ° d} App| e I nc. 051-8407
R1996 10K 1 2 AP_PWR_EN 1950 62 8 T
W\/ 5% 1716W MF-LF 402 A 0 0
R1997 100K 1 2 ARB_DETECT_L 10 NOTI CE OF PROPRI ETARY PROPERTY:
° - THE | NFORMATI ON CONTAI NED HEREI N | S THE
s 3
R1998 20k 1,\/\/\/2 SPI _M SO 710 37 72 PROPRI ETARY PROPERTY OF APPLE COMPUTER, | NC.
5% 1716W M-LF 402 THE POSESSOR AGREES TO THE FOLLOW NG 19 G: 109
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
= Il NOT TO REPRODUCE OR COPY I T
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,

=PP1V5R1V35_SW MCP_NMEM s 2 2

oM T
Ul1400
MCP89M AO1
FBGA
(8 OF 11)

32 | 4vTT_cPU_1 +VDD_MEM 1| AGL4
K29 | vTT_cPu_2 +VDD_MEM 2| AL7
D32 | ,\1T_cPu 3 +VDD_NEM 3| AF18
L29 | 4vTT_cPu 4 +VDD_MEM 4| AF21
Y26 | +\vTT_cPU 5 +VDD_MEM 5| AML
V26 | 4vTT cPU 6 +VDD_MEM 6| AV
P27 | +vTT_cPu 7 +VDD_MEM 7| AK8
T27 | +vTT_cPU 8 +VDD_MEM 8| ACGL3
J29 | T cPU 9 +VDD_MEM 9| AF16
N27_ | +vTT_cPu_10 +VDD_MEM 10| AF22
P26 | \vTT cPU 11 +VDD_MEM 11| AG20
F32 | 1T _cPu 12 +VDD_MEM 12| AMB
A32 | \yTT_cPu_13 +VDD_MEM 13| AGL9
H29 | .17 cPu 14 =  +vDD MEM 14| AF23
W6 | +vTT cPU 15 (x *VOD_MEM15 A9
W27 | T _cPU_16 +VDD_MEM 16| AF19
SB1 | +vTT cPU_17 +VDD_MEM 17| AGL7
32 | +vTT_cPU_18 +VDD_MEM 18| AL6
E32 | vrT_cPu19 (L +vDD MEM 19| AGLE
M8 | ,\TT_cPu_20 +VDD_NEM 20| AHL2
H30 | +vTT_cPu 21 +VDD_MEM 21| AM2
W26 | .17 cPu 22 +VDD_MEM 22| AF15
T26 | +vTT_cPu_23 +VDD_MEM 23| AMB
H31 | \vTT cPU 24 +VDD_MEM 24| ALS
B32 | ,uTT_crPu 25 +VDD_MEM 25| AL8
R26 | .vTT_cPu 26 +VDD_MEM 26| AF17
N26 | vTT_cPu 27 +VDD_MEM 27| AJ11

+VDD_MEM 28| AJ8

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

controll ed by MCP89 GPI Gs.

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

K6/ K69 EDP currents used.

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

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

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

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

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

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

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

SYNC MASTER=K8/7 M.B

SYNC DATE=02/ 26/ 2010
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C2300 hel ps reduce input rail
droop during Q300 turn-on.

o =PP1V5R1V35_S0_MCPDDREET PHACE NEAREQRS00.9:2 mm

oRLTI CAL Q300
43001 —— Par t STMFS4854N
28%—— 9
P STMFS485NST1G | Type N- Channel
1206-1
l_D@DF%OO Rds(on) 10 mOhm @. 2V
= b o Loading | 4.3 A (EDP)
+ o =PP5V_S3_MCPDDRFET 13 N NC
4
§ KELVIN 6 MCPDDRFET _KELVI N oo o
o 1 C2305 @
K -0 1UF i
U305 | - i, R
SLG5AP031 402 NC MCPDDRE
o 10 o MOP_MEM_ VDD_EN 2 |en TOFN 05 ET_SENSE gomy «
oRITI caL G (“C'G ’;’E?AVS’:TFO Voo PPLV5R1V35_ SW MCP
MERNELAES e T 1o s o REBE e (o
AEASE= (OR 1.35V)
'R2305 e Done 2 TP MCPVEM DONE — =PP1VBRIV35_SWNCP_NEM ., .
560K oo 57@" - 4250 mMA
1’;5"" NV Requi renents:
240 - Mn Ranp-Up Tine: 20 uS (10%to 90%
<R1> - Max Ranp-Up Tine: 65 uS (ENABLE to 90%
= = - FET Ron <= 3.8 nthns
Approx. Ranp Tinme (EN to 1.35V, uS): 7.91 + 0.0678 * R1(Kohns) NOTE: nVidi a reconmends | nfi neon BSCO30NO3MS for Q2300.
Gated Rail Savings: 120mwW

2 s =PP5V_S3_MCPDDRFET

1 (TR VCP_VEM V EN

DI MM CKE d anps

CKE nust be held

Cl anps enabl e before MCP89 MEMVDD rai |

low to keep nenory in self-refresh.
switched of f.

CRITI CAL Cl anps rel ease after MCP89 MEMWDD is up and CKEs are driven by MCP89.
Q2355 Cd anps al so discharge VIT rail via termination resistor on each CKE signal
NTUDS170NZXXG | @355/ Q2356 chosen for | ow out put capacitance.
R231":60K1 s MEM A CKE<0>
K @ s
1/ 16W
MF- LF
402,
MEMVTT _EN L 5 G ﬁ
350 Nt
SS'\%(lSFV D|3 4
SCD- VESM HE | 4 6 NEM A CKE<1> By 550
KH
=
53
1[6" sk 2 &

| e

CRI TI CAL

Q2356

NTUD3170NZXXG
SOT- 963

NO STUBS on

3 NMEM B CKE<O>

CKE si gnal s!

20)
1%

q

6 NEM B CKE<1>

CBD 15 27 70

1%

f

CBD 15 27 70

on DIMWM

SYNC MASTER=K8/7 M.B

SYNC DATE=02/ 26/ 2010

s

MCP89 Menory Rail Gati ng
TG NOVEER g |
d} Appl e Inc. I,!gsi 8407 ) D
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=PPVCORE _SO_MCPGFXFET

=PP5V_S0_MCPFSBFET

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

XVi2400
1 542 MOPCORESO VSEN P pom 5o 75

o
o
3

CRI TI CAL
1 C2400 PLACE_NEAR=QR400. 5: 2 nm
—— T00UF
2 e xeRr XV\Z;}O]-
1206-1
1 5& 2 MCPCORESO_VSEN N oo o 7
PLACE_NEAR=C2400. 2: 1 nm
s Par t Si 4838BDY
R :()((\)'AL Type N- Channel
g483SBDY Rds(on) 3.2 nOhm @. 5V
so-8 Loading | 15.35 A (EDP)

PIU}

PPVCORE _SW MCP_GFX
mm

2 1 C2405
Vi — 0.01UF
U2405 i8¢
SLG5AP033 402
19 XV E P EN 2 |en TDFN d
e MCPGEX_GATE
CRI TI CAL "
MCPGEX_CNFG 3 |owe o (G driven to VCO)
1 C2406 . DONE TP_MCPGFX_DONE
820PF ao B
A S G
2 CERM
402
1 <C1>

Approx. Ranp Tinme (EN to 1V, uS):

43.9 + 0.6943 * Cl(pF)

iohete =i i
— =PPVCORE SW MCP_GFX . 24

NV Requi renents:

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

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

NOTE: nVidi a recomends | nfi neon BSCO20NO3Ms f or
Gated Rail Savings: 860mwW

SYNC MASTER=K8/7 M.B

SYNC DATE=02/ 26/ 2010 A

e

MCP89 GFX Core Rail

Gati ng

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PRGPRI ETARY PROPERTY OF APPLE ngN/PUTER, I NC.

IV ALL RI GHTS RESERVED

2 1

TG O e |
051-8407 | D
A 0.0

THE POSESSOR AGREES TO THE FOLL NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 24 OF 109
Il NOT TO REPRODUCE CR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
22 OF 76




MCP Non- GFX Cor e Power MCP 1.05V PCl e Anal og Power
2 =PPVCORE_SO_MCP . =PP1V05_S0_MCP_AVDD UF PP1V0O5 SO MCP_PE_AVDD
8450 mA (0. 85V) 800 MA MNRECRW B 500 M
C2500 : 1C2501 [+ C2502 [+ C2503 (1 C2504 |+C2505 |1C2506 |+C2507 |+C2508 1 C2562 [+ C2563 [ C2564 |[:1C2565 [1C2566
TOUF — L Z"7UF~ L TUF L0 220F 0 1UF L0 1UF L0 1UF L0 1UF 0. TUF —L 10F v -0 1TUF L 0. TUF 0. 1TUF
20% —1— —1— 20% T 10% —T— 20% —— 20% —— 20% —— 20% - 20% 20% —T— 10% —T— 10% -1 20% —T— 20% 20%
6. gV 2 2 av 2 18v 2 6.3V 2 18v 2 18v 2 18v 2 18v 2 18v 2 10V 2 18v 2 18v 2 18v 2 10V
X5R X5R X5R X5R CERM CERM CERM CERM CERM X5R X5R CERM CERM CERM
603-1 402 402-1 402 402 402 402 402 402 402-1 402-1 402 402 402
MCP Menory Power L2567 MCP 1. 05V SATA Anal og Power D
2 20 15 =PP1V5R1V35_SW MCP_MEM 30- OHM 5A PP1V05_SO_MCP_SATA_AVDD .,
1YYz a :
4300 mA (1.5V) g MNRECR W BTG 300 M
C2510: 1C2511 [+ C2512 ([+C2513 (1 C2514 |+ C2515 |1 C2516 |+C2517 |[+C2518 |+C2519 C2567 1 1 C2568 [+ C2569
470k - Lo 1urT Lo 1k Lo 1k g1 L0 10 L0 1UF L0 1UF L0 1UF 0. 1UF TouF - L2 70F L0 1UF
2% = —T- 8% - 2% 1= 9% - 9% - 9% - 9% - 8% - 39% 20% 2%~ T~ 30% 20%
4V2 21V 21V 21V 21V 21V 21V 21V 21V 21V iS.V2 24V 21V
X5R CERM CERM CERM CERM CERM CERM CERM CERM CERM X5R X5R CERM
402 402 402 402 402 402 402 402 402 402 603-1 402 402
= CRITICAL =
MCP CPU FSB (VTT) Power MCP SO FSB (VTT) Power L2570 MCP 1. 05V CPU FSB/ MEM PLL Power
s =PP1VO5 _SW MCP_FSB 20140 _=PP1VO5_S0_MCP_FSB . =PP1V05_S0_MCP_PLL_UF 220- OHM 2. 2A PP1VO5_ SO MCP PLL_FSBMEM .
2000 mA 200 M 555 mA L (Y YY L2 k- : 70 MA —
0603 VOLTAGE=T. 05V
C2520 1 1C2521 [+ C2522 (1 C2523 C2524 1 C2525 C2570 1 1C2571 [+ C2572 |1 C2573
T0UF L L 7 70F~ L 1UF TUF 470F TUF 4.7TUF L g 1TuF~ L0 1uF~ L0 1UF
s T, 8% S 187 2 S 1% 27 R2570 |- 2% T, 8 I, 38
605°% 235 235 235 235 235 PLACE_NEAR=R2570. 1: 50 ni | j3% 0.33 o5 o5 o5
GND MCP PLL_FSB —A /\50//\,2
= NECKoVY DTH=0: 25 1716w 1
i = AESY i Ti cAL o¥b2 =
MCP 0.9V MAC/ SMU Power L2575 MCP 1.05V PCl e/ SATA PLL Power
2« =PPOV9_ENET_MCP_RMGT 220- OHM 2. 2A PP1VO5 SO MCP PLL_PEXSATA ..
140 mA 1YY Y L2, M NRERR-W BTFES: 2 W 325 M
0603 VOLTAGE=T. 05V
Cc2528: [1C2529 C2575 1 1C2576 |1 C2577 |1 C2578 |1 C2579 C
7uF 0. 1uE 477Ul Lo 1TuUF L0 1uF L0 1UF -0 1UF
% 20% - 39% - 39% T 39% — 20%
4V 2 2 10V 2 10V 2 10V 2 10V
X5R CERM CERM CERM
402 402 402 402 402
MCP 1. 05V Core/ M sc PLL Power

MCP 0. 9V AUX Core Power

208 =PPOVY_S5_MCP_VDD AUXC
150 mA 4
1C2526 [+ C2527
— F 0. 1uF
209% %
1 4V
X5R 2 2 CERM
202 402
CRI Tl CAL
L2580
2 PP1VO5_ SO MCP PLL_CORE
[N WRBHES 3™ 160 mA
VOLTAGE=T. 05V~ 160 m

17

—/— 0. 1u
T, % :|' 8
2 S 2 CERM
402 402
MCP 1.05V PCI E Digital Power MCP 1.05V SATA Digital Pover
. _=PP1V05_S0_MCP_PE_DVDD 2o _=PP1VO5_S0_MCP_SATA DVDD 220- OHM 2. 2A
200 M 100 mMA 1YY Y L2,
0603
C25301: 1C2531 [+ C2532 [+ C2533 (1 C2534 JiC2535 C2536 1 C2537 C2580i 1C2581 [+ C2582 [ C2583 |1 C2584
2 20F L L I0F L 29UFT L2 2UF L0 1uF 0. 1uF 47U 0. 1uF 47U Lo 1UF~ L0 1uF L0 1UF L0 1UF
20% —— —— 10% —— 20% —— 20% —— 20% 209% 20% 20% 20% —— 20% —— 20% —— 20% —— 20%
6. gv 2 2 18v 2 6.3V 2 6.3V 2 18v —F 18v 4V 2 2 18v 4V 2—|7 2 18v 2 18v 2 18v 2 10V —_—
CERM X5R CERM CERM CERM CERM X5R CERM X5R CERM CERM CERM M
402- LF 402-1 402- LF 402- LF 402 402 402 402 402 402 402 402 402
MCP 3.3V PCl e/ SATA 1/0 PLL Power THRSO NCP 3.3V PLL Power
MCP 1. 05V Menory DLL Power s _=PP3V3_SO_NCP_HVDD . _=PP3V3_SO_MCP PLL_UF FERR- 240- OHV 200MA " pp3v3 S0 MCP PLL _HVDD .
155 =PP1VO5_SO_MCP MPCLK DLL 30 M 260 mMA 1 f L2 M NERERR-W BFEES: 2 WM 50 mMA
550 mA 0402 VOLTAGE=3. 3V
C2540: C2541 1 C2542 C2590: 1 C2591
477UF 477UF 0. 1uF 47U 0. 1TUF
20% —1— 2%% 20% 2%% 20%
4V 2 6.3V 2 2 10V 6.3V 2 2 10V
X5R CERM CERM CERM CERM
402 603 402 603 402
= CRITICAL ~
MCP 3.3V I/ O Power MCP 3.3V/ 1.5V HDA Power L2595 MCP 3.3V DP & USB PLL Power
s =PP3V3_S0_MCP 105 _=PP3V3R1V5_S0_MCP_HDA 220- OHAM 2. 2A PP3V3 SO MCP_PLL_DP_USB ,,
250 mA 70 M 0603 VOLTAGE=3. 3V ' 210 m
C2543 1 1C2544 [+ C2545 (1 C2546 JiC2547 C2548 » 1 C2549 C2595i 1 C2596 [+ C2597
4 7yF — L ¢ 1uF L0 1uF -0 1uF 0. TuF 4 7UF 0. 1uF 47UF L g 1UF L0 1uF
o1 T, v T, 8% T, 8¢ S 107 629 S 107 623 R2595 |- 2% T, i
e=: oo oo oSl oSl CeRm Q5RM PLACE_NEAR=R2595. 1: 50 mi | C55 633 o oo
GND MCP_PLL_DP _USB 150/2
= = NE?:%W DTH=0. 25 10/21,1:062\/\1 £
MCP 3. 3V AUX/ USB Power _—
s =PP3V3_ S5 MCP MCP 2. 0V-3. 3V RTC Power
240 mA 20108 7 PP3V3_G3_RTC
? UA (XR)
C2550 1 1 C2551 5 mA (S0) C2552
4. 7TuF 0. 1uF 47UF
2%% 28% 23%
6.3V 2 2 10V 6.3V 2
CERM CERM CERM
603 402 603
MCP 3.3V MAC/ SMU Power B MCP 3.3V MAC PLL Power FLRSE
- - FERR- 240- OHW 200MVA
A w0100 30%P3n\§ ENET_MCP_RMGT . 20P|?§AV3 ENET_MCP_PLL_NMAC PP3V3 ENET NMCP PLL Zr\éAcrm 10 TSI S ORI == T RATRIORTs A
C25531 |1C2554 MCP St andar d Decoupl i ng
47uE 0. 1uF 4. 7UF 0. 1TUF DRUTRG TOTEEn
623% 207 623 2% Appl e I nc 051- 8407
el |2 g el | g P : e
8 A.0.0
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MCP GFX Cor e Power
22 20 _=PPVCORE SW MCP_GFX
15350 mA (0. 85V)
C2600:| |:C2601 |:€2602 | C2603 |:C2604 |C2605 |C2606 |*C2607 |C2608 | C2600 |:C2610 |*C2611 Ji02612 MOP 3. 3V RGBDAC Power
10UF — L4 7UF 1 —— 1UF ——0.22UF —L—-0.22UF ——0. 1UF —4— 0. 1UF —— 0. 1UF —— 0. 1UF —/— 0. 1UF —4— 0. 1UF 0. 1UF — PP3V3 SO MCP DAC .
20% —1— —T1— 20% —T— 10% -1 10% —T— 20% —T— 20% - 20% —T— 20% —T— 20% —T— 20% T 20% -1 20% 20% —
6. SV 2 2 av 2 lSV 2 lSV 2 6.3V 2 6.3V 2 lSV 2 lSV 2 lSV 2 lSV 2 lSV 2 lSV —F lSV 140 TTA
X5R X5R X5R X5R X5R X5R CERM CERM CERM CERM CERM CERM CERM
603-1 402 402-1 402-1 402 402 402 402 402 402 402 402 402
£ %ié\f’ If RGBDAC is used, requires ferrite (155S0382)
2| plus 1x 4.7uF 0603 & 1x 0.1uF 0402 cap D
1L If RGBDAC is not used, tie to GN\D.
MCP 3.3V/ 1.8V I FP Interface Power MCP 1.05V | FP PLL Power
78 =PP3V3R1V8_ SO0_MCP_| FP_VDD 75 _=PP1VO5_SO0_MCP_PLL_I| FP
180 mA (1.8V LVDS) 60 mA
C26201| [1C2621 C26301 [1C2631
4. 7TuF % 1uF 4. 7Tuk ? 1uF
20% % 20% 9%
85: > > %% 25 S 8%
By SEEM %85 o
1 1 -

MCP 1. 05V Di spl ayPort Power

17 s =PP1VO5_S0_MCP_DPO_VDD
160 mA
C26401 1C2641
. JuF

n 1 _MCP_| FPAB _RSET
MCP_| FPAB_VPROBE NO STUFF

NO_STUF
51

v MCP_TNMDSO_RSET
» v _MCP_TNDSO_VPROBE
NO STUF 1R2650
C265
402

SYNC MASTER=K8/7 M.B SYNC DATE=02/ 26/ 2010
ort
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MCP 25MHz Cryst al

19 ¢} MCP_CLK25M XTALI N

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

1

. _=PP3V3_S5_MCPPWRGD

c2
0

s [T VR_PWRGOOD DELAY

.81
%

5

$NO

1

T

5

62 35 [Ty ALL_SYS PWRGD

2

DO NOT SYNC W'l H T27.

MCP SO PWRGD & CPU VLD

850

74LVC1Q08GW
SOT353

4

MCP_PS PWRGD oo 10

REMOVED PClI E RESET SI GNALS +CAESAR XTAL

178w
R2§93 hos™
L 2 BKLT PLT _RST L o
»—’\%\, o>
host R2894
L 2 AP _RESET L w
’\/5\%\/ oD
1
46%'\4\/
R2825
S LPC CLK33M SMC R PLACE_NEAR=U1400. L5: 5 MV 1/\?\:}\/2 LPC CLK33M SMC o+ =
Wiy R2826
40 LARA 2 LPC CLK33M LPCPLUS g o 1=
PLACE_NEAR=U1400. L5: 5 MV 1 51/gw
hob"

PCl E Reset

1 PCI E RESET_L
DRE BASE=TROE

(Unbuf f er ed)

PCA9557D RESET_L

2 1
RTC Cryst al Pl at f orm Reset Connecti ons
R2810 2810 LPC Reset (Unbuffered)
19 _ 1112
1 X 2__RTC CLK32K XTALQJ'II' TIT - I | 561
R2811! MZE) w (:328;‘8 . %v 1 rmyLPC_RESET_L PLACE_NEAR=UL400. K7: 5 MM 5 LPCPLUS RESET L o -
10M A
Mié}z@z AT 2811 s 1R23%8§ SMC_LRESET_L g =
10 @on—RTC _CLK32K XTALI N T %ﬂjlzz PLACE_NEAR=U1400. K7: 5 MM M:%}é’
!;(L, J_ o5

72 1 T PM CLK32K SUSCLK R

PM CLK32K SUSCLK

PLACE_NEAR=U1400. H11: 5 MM

System Reset Circuit

s [T PM SYSRST_L

s 10 [ XDP_DBRESET L 19, 2

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

o
3

oD 5 72
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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

8

=PPLVDDR _S3_NMEM A

BOM options provided by this page:

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

70 21 1 M A E<0> 73 74 M A E<1>
0 2115 rmy—VE CKE<0 215 (\,‘/KI:U R TI CALCKth = ME CK
O Do
%7 NC Al55 | 78 MEM A A<15>
0 15 rE>—MEM A_BA<2> ne s? _g BA2 g%ggg A148 :g MEM A A<14>
VDD Mo VDD
70 15 C>—NVEM A_A<12> 83 gAlz/ BC ,;; Allg 84 MVEM A A<11>
7 15 Iy MEM A_A<9> :? o A9 N Ao :g MEM A A<7>
VDD VDD
70 15 C>—MEM A_A<8> 89 gAs o} Aeg 90 MVEM A A<6>
7 15 rmy— VEM A_A<5> 2; 0 A5 % MG zi MEM A_A<4>
VDD Vi
70 15 > MVEM A_A<3> 95 gA3 = Ezqé 96 MEM A _A<2>
70 15 D MEM A_A<1> 97 lom 0G| 98 NEM A A<O>
99 [ voo VoD | 100
7015 > MEM A_CLK_P<0> 101 | o cxo oK1 | 102 MEM A CLK_P<1>
70 15 MEM A _CLK N<O> 103 CKO* CKL* 104 MEM A CLK N<1>
e 105 g VDD \,DDg 106
70 15 ry—MVEM A_A<10> 107 | o A10/ AP BA1G | 108 MEM A BA<1>
70 15 MEM A _BA<0> 109 BAO RAS* 110 MEM A RAS L
e 111 g VDD VDDg 112
7015 ey NVEM A VE L 113 | O ver So* o114 MEM A CS_L<0>
01 - MEM A CAS L 115 | 5 cast oot ] 116 MVEM A_QODT<0>
117 | 5 voo VoD G | 118
7015 oy MVEM A_A<13> 119 | 5 A13 cot16] 120 MEM A_ODT<1>
7015 C—MEM A CS L<1> 121 | 0 a1+ NCo | 2ne
Sl s
TEST VREF
Nc%—g vss vscgg 128
e =MEM A _DQ<32> 129 | 3 pa2 DEB6 G| 130 =MEM A DO<36>
28 =MEM A DQ<33> 131 | J pees D7 132 =MEM A _DQ<37>
i 0o [¢}
133 [ 3 vss vsso | 134
e =MEM A _DOS _N<4> 135 | 3 posar DV | 136 =MEM A DMVk4>
@ =MEM A DOS P<4> 137 | 5 poss vss o] 138
139 | 5 vss DQB8 | 140 =MVEM A _DQ<38>
e =MEM A _DQ<34> 141 | 5 poss DEBo G| 142 =VEM A DO<39>
2 B> =MEM A_DQ<35> 143 o D®B5 vss g | 144
145 | 5 vss DQ4ag | 146 =MEM A _DQ<44>
@ =MEM A _DQ<40> 147 | 5 buo D5 | 148 =MEM A _DQ<45>
@y =MEM A DQ<41> 149 | O bou1 vss & 150
151 | 5 vss DQs5* | 152 =MEM A DQS_N<5>
» mm—=MEM A_DVE5> 153 | O DM DQs5 o154 =MVEM A DQS _P<5>
155 | 3 vss vss G | 156
25 (B> =MEM A _DQ<42> 157 o D2 DQI6G 158 =MVEM A DO<46>
@ =MEM A DQ<43> 159 | ) pus DQU7 | 160 =MVEM A _DQ<47>
161 [ vss vss G| 162
@ =MEM A _DQ<48> 163 | 3 pous DB2o | 164 =MEM A _DOQ<52>
28 =MEM A DQ<49> 165 D49 DCB3 166 =MVEM A DO<53>
L& 0o o
167 168
o Vss VSS o
e =MEM A _DOS_N<6> 169 |  pese* DVB G| 170 =VEM A DMK6>
2w @>—=MEM A_DQS_P<6> 171 | 5 ooss vss o] 172
173 1 5 vss DBag | 174 =MEM A _DQ<54>
@ =MEM A _DQ<50> 175 | 5 b0 D5 L76 =MEM A DQ<55>
23 B> =MEM A_DQ<51> 177 | 5 bcs1 vssg | 178
179 | 5 vss DQB0 | 180 =MVEM A _DQ<60>
e =MEM A _DQ<56> 181 | 3 pee DL 182 =MEM A DO<61>
@ =MEM A DQ<57> 183 | 3 poe7 vss o] 184
185 | 5 vss DQS7* | 186 =MEM A DQS N<7>
2 I =MVEM A _DIVK7> 187 oW Das? 188 =VEM A DOS P<7>
189 g Vss vssg 190
e =MEM A _DQ<58> 191 | 3 pogs D2 192 =MEM A DO<62>
28 =MEM A_DQ<59> 193 DQB9 DQB3 194 —NVEM A _DO<63>
D> 0 o
195 [ 3 vss vss G | 196
. _=PPSPD_SO_MEM A MEM A_SA<0> 197 | 3 sno EVENT* & | 198 MEM EVENT L
199 | 5 vopsPD SDAG | 200 =l 2C_SODI MVA_SDA
VEM A_SA<1> 201 | o sa1 soLo 202 =1 2C SODI MVA_SCL
203 [ 0 vrr viTo] 204
C2940 R29140K1 1R2941
22 M:l%% oy Foxconn: 516-0201
sob Y bk, %2 Mol ex: 516- 0213

. =PPDDRVTT_SO0_MEM A

01 C2901
£ T 10UF
T

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

1

2 C2914

i3

2C2916

2C2917

TH

JUF :zg

2 C2919

2 C2920

T

2C2921

T

SPD Addr :

OxAO( W ) / OxAL( Rd)

o

2 PPVREF_S3_NMEM VREFDQ A

1C2 9U%1
S

Z ghm

PPVREF_S3_MEM VREFCA A

G0 60 60 66 00 6 60 66 66 66 68 8 66

1 n
Factory" (top) sl ot

1l SVREFDG —— VS§_2

315 vss D44 =MEM A _DQ<4> "
=MEM A_DQ<0> 51500 o T caL PPo & | =MEM ADO<5> -
=MEM A DQ<1> 71 S0 vssc 8

olovss MT 10| =MEM A DCS_N<O> (pry o
=MEM A_DM<0> 11 S ow J2900 e Dqsgc 12| =MEM A DS P<0> s 2

3] o vss FRETHE yes T 1a
=MEM A_DOQ<2> 15 [0 oce °%  omol 16 | =MEM A DO<6> o
=MEM A_DQ<3> 1715 o b ool 8 | SMEMADOST> .

1915 vss E VsS o 20
=MEM A DOQ<8> 21 ] e bazo] 22 | =MEM A DO<12> oy s
=NVEM A _DO<9> N D d bausg | 24 —NVEM A _DO<13> o

25 0 vss g Vs | 26
=MEM A DOS N<1> 27 o D51 o DML 28 =MEM A DMc1> am =
=MEM A DOS P<1> 29 o bast é RESET* & 30 MEM RESET L am s =

3115 vss o] vssC 32
=MEM A DQ<10> B[ Oomo B ooagl 3t | SMEMA DO<14> oy
=MEM A _DO<11> 35 | S pqu o Daiso | 36 =MEM A DO<15> o o

3715 vss vss o] 38
=MEM _A_DQ<16> 39 o DQL6 DQRO G, 40 =MEM _A_DQ<20> Va:im
=MEM A _DO<17> 4|0 ooy b1l 42 | SMEM A DO<21> o o

43 o VSS VSSC 44
=MEM A DOS N<2> 45 o bas2* DVR G 46 =MEM A DM<2> am =
=MEM A _DQS_P<2> 47 | § oes2 VsS o| 48

49 | 5 vss DQR2p| 30 =MEM A DQ<22> @D
=MVEM A DQ<18> 51 o bl DQR30o 52 =MEM A _DQ<23> ao »
=MEM A DQ<19> 53 | 5 D19 vss o 54

5515 vss DQR8 | 36 =MEM A DQ<28> 2
=MEM A _DQ<24> 57 | 3 pces o | 58| =MEM A DO<29> @E -
=MEM A DQ<25> 59 | 5 bes Vss o| 60

61| 5 vss DQs3* | 62 =MEM A_DQS_N<3> o~ 2
=MEM A DM<3> 63 o Dv8 DQS3 64 =MEM A DQOS P<3> e X

65 | 5 vss VsS o] 66
=MEM A DQ<26> 67 [ S pees 080 ] 68| =MEM A DO<30> (g o
=MEM A _DO<27> 69 | S pce7 b@ig| 20 | =MEM A DO<31>

1o vss vssol 72
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Page Not es

Power aliases required by this page:
- =PPLVDDR_S3_MEM B

- =PPDDRVTT_SO_MEM B

- =PPSPD_SO_MEM B (2.5 - 3.3V)

Signal aliases required by this page:
- =1 2C_SCODI MVvB_SCL
- =1 2C_SCODI MVB_SDA

8

=PPLVDDR S3_NMEM B

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

2C3114

2C3115

2C3116

2C3117

2
1

2C3119

2C3120

2C3121 |(2C3122 C3123
- g IUF TUF
1

. PPVREF_S3_NEM VREFDQ B

BOM options provided by this page:
( NONE) C31001 C3101: 2C3110 (2C3111 (2C3112 (2C3113
NOTE: J3100 is OM Tted on this page. 1008 —  104E AUF = Q. AUF — Q. JUF  ——Q 1UF
Proper APN(s) required el sewhere. Gé g;r Gé g;lr —F g\,, 1 g\,, 1 g\,, 1 g\,,
s =PPDDRVTT_SO_NEM B =
MEM B_CKE<0> 73 74 NMVEM B_CKE<1>
70 21 15 E ’e) CKEO (,‘Ktlc @15 21 70
75 | 5 vob CRI Tl CAL vbpg | 76
7 78 MEM B _A<15>
NC)é_, Lo NC OMT  Al54 amy s
0 15 > MEM_B_BA<2> 5[ ome J3100 Aag] 80 MEM B _A<14> o
8L | 5 VDD F-RT-BGA3 VDDo| 82
70 15— MVEM B A<12> 83 | 5 A12/ BC* § & A1 | 84 MEM B_A<11> amy s o
70 15 - VEM B_A<9> 85 | 5 A9 n Ao 86 MEM B_A<7> am s o
87 [ 5 voo 3 vop g |88
7 15 > MEM B_A<8> 89 | 5 A8 nZ Aso| 90 MEM B_A<6> ams o
70 15 ey VEM B_A<5> 91155 oL 92 MEM B_A<4> am s ©
93 [ voo g o, | 94
0 15 > NVEM B_A<3> 95 [0 a3 P2 ] 96 MEM B_A<2> ame
0 1 o> MEM B_A<1> o7 [Jm roG | 98 MEM B_A<0> s o
99 [ 5 voo VDD & 100
15 >—MEM B_CLK_P<0> 101 | 5 cxo K1 102 MEM B CLK P<1> s
70 15 T NMVEM B_CLK N<O> 103 o CKo* CK1* 5, 104 MEM B _CLK N<1> am s o
105 | 5 voo VDD & 106
7015 ry—MVEM B_A<10> 107 | 5 At0/ AP BALG | 108 MEM B _BA<1> ams o
70 15 T VEM B_BA<0> 109 o BAO RAS* 110 NVEM B_RAS L ams o
111 o VDD VDDC 112
7 15 D NMEM B WE L 113 5 VE* S0* 6 114 MEM B CS L<0> amy s o
70 15 [TH> MEM B _CAS L 115 o CAS* QoTO, 116 NMVEM B_ODT<0> qamy s
117 o VDD VDDC 118
7015 oy VEM B_A<13> 119 | 5 a13 ooT1g | 120 MEM B_ODT<1> ams ©
7 C—MEM B CS L<i1> 121 | 5 s1+ NCo 1PN
123 o VDD VDDC 124
NCIS | o TEST VREFCAG | 126 o
127 o VSS VSSC 128
negry =MEM B_DO<32> 129 [ pga2 DEB6 G| 130 =MEM B_DQ<36> oo C31361?
@y =MEM B _DQ<33> 131 | 5 pee3 DEB7 o132 =MEM B_DQ<37> oo 0. 10F -
133 [ vss vss g | 134 CE N
@y =MEM B DQS N<4> 135 | O posa* Do | 136 =MEM B_DMc4> am 0
> =MEM B_DOGS_P<4> 137 [ 5 posa vss o | 138
139 | 5 vss D@B8 | 140 =MEM B_DQ<38> ao = _
P in =MEM B_DQ<34> 141 o DB4 DB, 142 =MEM B _DQ<39> o =
23 B> =MEM B_DQ<35> 143 | 5 bBs VSS o 144
145 | 5 vss DQU4o | 146 =MEM B_DQ<44> o
e =MEM B_DQ<40> 147 o bQ4o DQU5 148 =MEM B DQ<45> o
2o my=MEM B_DQ<41> 149 | 5 Qa1 VSS o 150
151 | 5 vss DQBS* o152 =VEM B DOS N<5> oo
» o> =MEM B_DVK5> 153 [ 3 owe Dass o | 154 =MEM B DOS_P<5> oy o
155 [ 0 vss vss G| 156
woqm>=NEM B_DO<42> 157 | 0 pore bt6g | 158 =MVEM B_DQ<46> o
P =MEM B DQ<43> 159 o D13 DA7 160 =MEM B DQ<47> o
161 | o vss vss G| 162
Vazm =MVEM B _DQ<48> 163 o D8 D20 164 =MEM B_DQ<52> o
wqa>_=MEM B_DQ<49> 165 [ 3 pots DB3G | 166 =MEM B DO<53> ey«
167 | ) vss vss G| 168
e =MEM B_DQOS N<6> 169 o DQs6* DVB 170 =MEM B DM<6> g #
@ =MEM B_DQS P<6> 171 | ocss vssg | 172
178 | 5 vss DB4| 174 =MEM B_DQ<54> o
nES =MEM B_DQ<50> 175 | 5 b0 DB5 o L76 =MEM B _DQ<55> oo
gE>—=MEM B _DQ<51> 177 | 5 pos1 VsSo| 178
179 | 5 vss DO | 180 =MEM B_DQ<60> o
=PPSPD_S0_MEM B o> =MEM B_DO<56> 181 [ 3 ogse D1, | 162 =MEM B DO<61> &y
o qa>_=MEM B _DQ<57> 183 | 5 pos7 vss o 184
185 [ ) vss DQS7* oy |_186 =MEM B DOS N<7> (o
2R314O 25 [T =MEM B_DM<7> 187 o bW D76 188 =VEM B DOS P<7> oo
3] 189 [ vss vss G| 190
?00 28T =MEM B_DQ<58> 191 | 5 pQss DQB2o| 192 =MEM B_DQ<62> Ve:m %
yé_lﬁ\év » —MVEM B DO<59> 193 |0 noeo DQs3g | 194 =NEM B _DO<63> e o
1 o 195 [ vss vss G| 196
VEM B_SA<0> 197 | 5 sao EVENT* o | 198 VEM EVENT_L oo 0 2 3
199 | 5 vpDsPD SDAQ| 200 =12C_SODI MVB_SDA e 6
VEM B_SA<1> 201 o SAL scLo 202 =1 2C _SODI MvB_SCL s
203 [ ) vrr VIT o] 204
1
C31401 1RO3K141 205 | SSAGPIN - MG P NG|206
2. Zzl*ég ——355% 207 | 5 MIG PIN MG PI N o208
%EE:“_”/)Z %;E}é" 209 | 5 MrG PIN MIG Pl NO—210
402- 2 211 | 5 MIG PIN MIG PI N o} 212
SPD Addr: OXA2( W) / OXAS( Rd) L Foxconn: 516s0706
Mol ex: 516s0790

" Expansi on"

C31301
2. 22Lé§ -
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(bottom sl ot

1 2
O VREFDQ VSSO
=MEM B_DO<0> SO e B Vo D ==
= CBD—— 00D oy ) caL PPo = D >
2 =MEM B DQ<1> 7 DQL vssy | 8
La:img o) oM T _
915 vss DQS0* | 10 =MEM B_DQS N<0> 2
28 =MEM B_DMO> 11 DVD J3100 DQSO 12 =VEM B DOS P<0> g s
E 13 g vss F-RT-BGA3 vssg 14 g
oy =MEM B_DO<2> s looe 28 oo o | =MEM B DO<6> &
o ca>_=MEM B_DO<3> & DB g6 o =MEM B_DO<7> & -
19 | 5 vss [ vssol 20
DM B oo SO0 o7 o M bole B
Y e DQ< o b® DQL3 = DQ< ao >
25 | 3 vss vss |26
e =MEM B_DQOS N<1> 27 o D51 DML 28 =MEM B DiMc1> am =
= B> =MEM B_DQS P<1> 29 o bast RESET* & 30 MEM RESET L am s =
31| vss vss |32
2B fﬁm S D&igz 2: o bQLo DQL4 2; fﬁm S D&igz ao =
28 LHH—— DO< ODQll DQ15C = DQ< ez
3715 vss vss | 38
28 B> =MEM B_DQ<16> 39 | 5 DQi6 DER0o| 40 =MEM _B_DQ<20> Va:im
woqa>_ =MEM B DQ<17> N D b@ig| 42 | =MEM B DO<21> g
43 o VSS VSSC 44
25 (B =MEM B DOS N<2> 45 o bas2* DVR G 46 =MEM B DM<2> am =
23 B> =MEM B_DQOS P<2> 47 | 5 ogs2 vsso | 48
49 | 5 vss D@20 | 50 =MEM B DQ<22> @ =
Va:m =MVEM B _DQ<18> 51 o bl DQR30o 52 =MEM B_DQ<23> ao »
= B =MVEM B_DQ<19> 53 | 5 D19 vss o 54
55 1 5 vss D@8 56 =MEM B DQ<28> 2
weery =MEM B DO<24> 57 | 5 boea beeg | 58 | =MEM B DO<29> EE w0
gy _=MEM B_DO<25> 59 | pces vss g | 60
611 5 vss DQs3* | 62 =NVEM B_DQS N<3> @ =
2 [T =MEM B DM<3> 63 o D\B DGS30 64 =MEM B DQS P<3> e X
65 | 5 vss Vss o | 66
DB DO 20 o S g T B V= VN s T
BCED— o b7 e = D
115 vss vsso | 72
REY
Foxconn: 516s0706
Mbl ex: 516s0790
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7 6 5 4 3 2 1

Host Partition A O -> SODIMMA O Host Partition B O -> SODIMMB O
o MEM A_DQS_P<0> =MEM A_DQS_P<0> B o VEM B P<0> — =MEM B P<0> -
" @@ MEM A DOS N<0> THEWETTE — =MEM A DOS_N<O> @@; . @ MVEM B_DOS_N<0> _ASEE — =MEM B DOS _N<O> oy .
o mm MEMA DMKO> o - =MEM A DMKO> gy oo MEME DO e e = SMEM B DMEQ> gy
=== NNEEMQ Dofii WARE_BASESTRUE = f$MQ Do<2z D ¢ ﬁm E Dofii WARE_BASE=TROE — fﬁm g Do<2z &
70 15CBD> = == D 70 15 B> = == D
MVEM A_DOQ<2> VARE BASESTROE—  —VEM A_DQ<3> MVEM B_DO<2> WVARE BASESTRIE— —\VEM B_DQ<2>
D EMA MAKE BASESTRUE —— <D < MAKE BASESTRUE —— = <D
0 15T DQ<3> T —=MEM A DO<2> T 0 1sgaryMEM B_DQ<3> Sl — =MEM B DO<3> & -
70 ISE_NQA_A_MWE:BKSE:TRLE = =MVEM A_DQ<4> CBD 2 70 ISEMWE:WEZTx — =MEM B DQ<4> > 7
0 15 @y MEM_A_DO<5> o troe——==MEM A DO<5> & 0 15 ey VEM B_DO<5> ere e = =MEM B_DO<5> oo
0 15y MEM A_DO<6> VARE_EASE= — =MEM A DQ<6> & 0 1sgaryNVEM B_DQ<6> VAKE_BASE — =-MEM B DO<6> & -
70 15CEy—MEM A_DQ<7> e T — =MEM A DO<7> & o 0 1sgary NVEM B_DQ<7> e e — =MEM B DO<7> o
HOST PARTITION A1 -> SODIMM A 1 Host Partition B 1 -> SO DIMMB 2
NVEM A _DOS P<1> — =MEM A DOS P<1> VEM B P<1>
70 15@ M=IRL‘: — @ 26 70 15, = 27
015 VEM A N<1> = — =MEM A DO5 _N<1> oy 015 VEM B N<1> = &
] =TRUE  — — ] =TRUE — _—
70 ISEM—WE_BKSE D“k1>7=TRLE — =MEM A DMc1> oo = 70 ISEM—WRRE_BKSE D“W:TRLE — =MEM B_DMk2> oD 2
0 15> MEM A_DO<8> _ — =MEM A DO<12> oy 0 15¢myMEM B_DQ<8> — =MEM B DOX17> gy
0 1oqm> MEM A_DQ<9> e e — =MEMADOB> oy 0 1sgaryMEM B_DQ<9> e T — =MEM B DO<16> o
o 1y MEM A _DO<10>  MPREBASES =MEM A DQ<15> . w0 say MEM B DO<10>  hRE_BASE — =MEMB DO<19> o .
0 15y MEM A_DO<11> _BASES =MEM A DO<10> oy 0 1s¢ary NVEM B_DQ<11> _BASE= — =MEM B DO<23> o
70 15y VEM A DO<12> WRE_BASESTRUE —  —MVEM A_DQ<13> aD = 70 15 MVEM B 12> BASE= — =MEMB 21> 2
70 15 Care— MEM_A_DO<13> m—;x — =MEM A_DQ<9> & = 70 15y MEM B_DQ<13> ] =TRUE — =MEM B DQ<20> & o
0 15y MEM A_DO<14> _BASE= — -MEM A DO<11> e 0 1sgary NVEM B_DQ<14> BASE= — =MEM B_DO<22> -
70 15y VEM A DOQ<15> WKEBASESTRUE — —\VEM A _DQ<14> aD = 70 15 ayVEM B DO<15> VARE_BASESTRIE  —  _\FM B _DO<18> @@ .
VARE BASE=TRUE — — MARE_BASESTRUE —
HOST PARTITION A 2 -> SO D MM A 3 Host Partition B 2 -> SO-DIMV B 3
- VEM A p<2> _ — =MEM A DQS P<3> (s o1 VEM B pP<2> — =MEM B P<3> .
70 15, MEM A N<2> — :Tﬁ E =MEM A DOS N<3> > 70 15, MEM B N<2> - o — =MEM B N<3> 27
0 15 (> MEM_A_DMVE2> BASE= — =-MEM A _DMk3> 2 0 15 > MEM_B_DME2> —BASE= — -MEM B _DMk3> gt
= =TRUE  — =g = = =
1015 M A 16> _ 2 0 15ay—VEM_B_DO<16> — =MEM B DQ<29> g
0 15y MEM_A_DO<17> _BASES & 0 15 ey VEM B_DO<17> _BASE= — =MEM B_DO<25> ”
0 1oqm> MEM A DQ<18> VR BASETRE & . :@ MEM B_DQ<18> _ VAREBASESTRE — —\EM B_DQ<26> @E o
w ioqgry MEM A DO<19> — VREWOETRE = SMEM A DO<27> oy gy MEM B DO<19>  WREWSTTRE = =MEM B DO<30> o -
0 15y MEM_A_DO<20> _BASE= = =MEM A DO<29> o 0 15 ey VEM B_DO<20> _BASE= — =MEM B DO<28> .
0 1oqmy MEM A DQ<21>  WREBSETRE T NVEM A DO<28> o 0 gy MEM B DQ<21>  VNEBSETTRE T -VEM B DO<24> oo o
7015 MEM A DQ<22> — WREBASESTROE = —MEM A DO<25> oo 0 15 gy VEM B_DO<22> SRR —  =MEM B DO<27> e
70 15y VEM A DQ<23> méijLE — =MEM A DO<31> mu 70 15 MEM B 23>_ PR jﬁ — =MEM B DQ<31> o
HOST PARTITION A 3 -> SO DI MM A 2 Host Partition B 3 -> SODMMB 1
70 1B NMVEM A_DQS_P<3> — =MEM A_DQS_P<2> a:n 70 1B VEM B_DQS_P<3> — =MEM B_DQS_P<1> &> 7
0 15y MEM A_DQS_N<3> _BASES = =MEM A DQS N<2> oy o0 0 1sgary MEM B_DQS_N<3> _BASES — =MEM B DQS N<1> g o
70 15 (TH> MEM A DMV<3> m;lM E =MEM A DiMk2> oo = 70 15 T MEM B_DM<3> m;IM E =MEM B_DiMk1> o> >
01 MEM A DQ<24> - — =MEM A DQ<17> 2 01 MEM B DQ<24> ’ — =MEM B DQ<9> .
o NEM A DO<p5>  VNEBRSESTRIE — o jEM A DO<20> @E’z: D EM B DO<25> VKEBRSETROE — —VEM B DO<13> @@ -
7015 VEM A_DQ<26> _BASE= — =MEM A DO<23> e 015 VEM B_DQ<26> BASE= — =-MEM B DO<14> -
0 1oqm> MEM A DQ<27>  VREBSETRE 7 - VEM A_DQ<18> % 7 % MEM B DQ<27>  MPREBASESTRE "= "o\NEM B DQ<15> g
70 15 VEM A 28> m—;x — =MEM A DQ<22> S 70 15y MEM B_DQ<28> m—'x — =MEM B _DQ<8> oD -
0 15y MEM_A_DO<209> _BASE= — =MEM A DO<21> oy 0 1sgary NVEM B_DQ<29> BASE= — -MEM B _DO<12> -
oy MEM A DO<30>  THEWEETRE = =MEM A DOS16> o Gy MEM B DO<30>  THREWEETTRE = =MEM B DO<11> @@ 2
g MEM A DO<31> oo = =MEM A DO<19> gy s> MEM B DO<31> oo = =MEM B DO<10> gy
Host Partition A 4 -> SO D MW A 4 Host Partition B 4 -> SO D MM B 4
70 15CB NVEM A _DOS P<4> — =MEM A DOS P<4> D 70 15 NVEM B_DQOS P<4> — =MEM B _DOS P<4> .
M A Neg> VAREBASESTROE = )\EV A N<4> 2 70 15 M B Neq> VREERSESTRE — _\Ev g Ned> =7
VEM A_DME4> _BASES — =-MEM A DMk4> VEM B_D\Vk4> _BASE= — =-MEM B DMk4>
7 I VARE_BASESTRUE —— oD = 70 I VARE_BASESTRUE —— oD
0 15— VEM A_DO<32> roe—==MEM A DO<33> 2 70 15q@ry—MEM B_DQ<32> ro——==MEM B DO<32> .
70 1 MEM A_DQ<33> VRRE BASE= — =MEM A DQ<32> 2 70 1 MEM B_DQ<33> — = — =MEM B _DQ<36> .
oI MEM A DO<3a>  VWEBSETRE = _VEM A DO34> oS G MEM B DO<3a>  WWEESETRE — _VEM B DO34> oS,
7015 VEM A_DQ<35> _BASE= — -MEM A_DQ<35> 2 7o 15 VEM B_DQ<35> - BASE= — -MEM B_DQ<35> o
i 15@@ MNEM A_DQ<36>  WRREBASETROE = —VEM A DO<36> EEQB S MEM B DO<36>  REPRSETRE = _\evip pO37s e .
VARE_BASESTRUE  —  — D> ARE BASESTRIE —— Ya: iy
0 15y VEM_A_DO<37> — =MEM A DO<37> oy 0 1sgary NVEM B_DQ<37> — =MEM B DO<33> .
0 1oqery MEM A DO<38> W BASESTROE T oVEM A DO<38> o o 0 gy MEM B DQ<38>  VEBSETRE T -VEM B DO<38> oo o
e M A = WRRE BASESTROE — e A = . i M B = WRRE BASESTROE — _\E\| = ;
Host Partition A5 -> SO-DIMMA 5 Host Partition B5 -> SOD MM B 5
NVEM A _DQOS P<5> — =MEM A DS P<5> VEM B P<5> — =MEM B P<5>
70 =D VAKE_BASESTRUE —— <D = ooy NEM B DQS P52 o e =——MEM B DOB P<S> sy
0 1oq@> MEM A DQS_N<5> —EASES — =MEM A DQS_N<5> 2 0 ey MEM B_DQS_N<5> = — =MEM B DOS N<5> g o
oo (> VEM A DVEB>  WRERSETTRIE T — eV A DIKS> = oo T VEM B_DIVES> ISETRE — _\VEM B DVKB> g
BASESTRUE — —BASESTRUE  —
0 15— NEM A_DQ<40> = =MEM A DO<45> oy 10 15y MEM B_DQ<40> = =MEM B DO<4l>
0 15y MEM A_DO<41> = =MEM A DO1> oy 0 1sgary NVEM B_DQ<41> e — =MEM B DO40> &
015> MEM A DO<dp>  WREBASE — =-MEM A _DO<43> e o1 VEM B _DQ<42>  VAKEBASE — =-MEM B_DO<43> -
MVEM A_DQ<43> WARE_BASESTRIE = —\VEM A DO<47> o O VEM B DO<43> WAKE_BASESTRIE = _\EM B DO<42> o
70 D> VARE_BASESTRUE — _ <D = 70 2B VARE_BASESTRUE — _ <D 7
0 1oq@> NEM A_DQ<44> —EASES — =MEM A DO<40> oy o 0 1sgary NVEM B_DQ<44> _BASES — =MEM B DQ<44>
o s M A 45> WEBKSI::IRU: = = M A 40> e o 15 M B 45> VARE_BASE=TRUE — _ M B 45> ”
D EM A DO<46>  WREBASESTRE = _\EM A DO<d6> == D MEM B DO<a6>  MREBASETRE = _\eNB DOcdrs e
- ,SEE VEM A DO<47>  THEEETRE = SMEM A DO<4d> oy o ,5®@ VEM B DO<47>  THEWETTRE = =MEM B DO<46> @@ 2
Host Partition A 6 -> SODIMMA 6 Host Partition B 6 -> SO-DIMM B 6 =
0 1oqg>MEM A_DQS_P<6> = =MEM A DQS P<6> . 0 1@y MEM B_DQS_P<6> _ — =MEM B DOS P<6> (g o
0 15y MEM A_DQS_N<6> e — =MEM A DOS_N<6> o - 0 1sgary MEM B_DQS_N<6> _BASES — =MEM B DOS N<6> g o
0 15 > MEM_A_DVK6> WE:BKSZM — =MEM A D\k6> o = 0 15 oy MEM B_DVE6> o= =MEM B DIk6> oD
0 15aryMEM A_DO<48> — =MEM A DQ<52> oy, 10 15ca>VEM B_DO<48> — =MEM B DO<52> (g
. :@ MVEM A_DQ<49> WARE BASESTROE — —VEM A_DQ<55> @: it :@ MVEM B_DQ<49> WARE BASESTROE —  =MVEM B_DQ<49> o o
0 1oqm> MEM A DQ<50>  WREBSETRE T S VEM A DO<54> e 0 gy MEM B DQ<50>  VMEBSETTRE T VEM B DO<55> oo &
70 15qary—MEM A_DO<51> WE—BKSE;‘x = =MEM A DO<49> S 7 15y VEM B _DO<51> WEJKSE;'M — =MEM B_DO<51> &>
= G V= VN Ll Y= VN SO == g Vo VI o ol Y= VW S O
70 15> = = 2 7015 = = -
o nQ-MEMA DO54> TR TR = SMEM A DO<S1> % o ,fE@ NEM B DO<54> ST — ToVEM B DO<53> %
s> MEM A DOSS5>  TFETREETRE = SMNEM A DO<50> Gy © gy MEM B DOSS>  TRPETTEERE — SMEMB DO<48> g
Host Partition A7 -> SO D MMA 7 Host Partition B 7 -> SOD MMB 7 SYNC_ VASTER=KB7 ML.B SYNC_DATE=02] 267 2010
70 15 MEM A DQS P<7> — =MEM A _DQS _P<7> 2 70 1 MEM B _DQS P<7> — =NMEM B_DQS _P<7> . iy .
o oo VEMA_DOS Ne7> MREERSETRE — —\VEM A DOS N<7> oo i o oo NEM B DOS Ne7> PRREBRSETRE — _\EM B DOS Ne7> oS . SO DI MM Pi nswaps
1015 MEM A DMK7> - BASEETRUE. —  —MVEM A DVK7> o 7015 MEM B _DMVK7> BASEETREE. — =MEM B DMK7> . o aaviaNemeyziss
[man MAKE BASESTRUE —— D o VARE_BASE=TRUE — o> 051- 8407
70 15qmry>—VEM A _DO<56> — o 70 1sqmryVEM B DO<56> orse=TRE—=—=MEM B DO<56> s - Appl e Inc. et
gy MEM A DOS57>  TREWEETRE = =MEM A DO<60> & &> MEM B_DO<5 Wi BAsSE =MEM B DO<57> oo o o ™ 0.0
o1 M A > _BASE= = . = =MEM B 2 - - L.
Z :@ NNEEM A DO<Do:23> VARE_BASESTRUE —— @Z =$M B WDo:ggz @27 NOTI CE OF PROPRI ETARY PROPERTY:
© D EM A DO<60> e e — =MEM A DO<57> @E’ 2 =MEM B DO<60> G . PREPH EPARY PROPER R RoBEE GO 1 v
o s VEM A DO<61> 1 = — -MEM A DO<56> e —~NVEM B _DO<61> W THE POSESSOR AGREES TO THE FOLLOW NG
LGB NEMATDOG2s TSI = S\ewA Os2s o SMEM B Does | e e noamecs | 32 CF 109
NVEM A = =VEM A DO<63> D =VEM B DQ<58> > |:L;1EJ[;?GF:TE\S/E§;S$VELDBL|SH|T|Nw—|o_ECRPART 28 O: 76
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8 7 6 5 4 3 2 1

NOTE: Must not enable npre than two SO DI MM nar gi ni ng
- =PP3V3_S3 VREFMRGN buffers at once or VRef source may be overl oaded.
R%végo VREFMRGN: YES
= 21
SHRT,  pp3ys s3 VREFMRGN DAC + - =PPVLL 53 DOR BUE R33s PLACE_NEAR=12900. 1: 2. 54mm
DIF=0. 3 nm 10mA nmax | oad 1 2
RESE W BHES 4 i MY
N 3V VREFMRGN: YES VREFMRGN: YES s
C33001 1C3301 VREFMRGN: YES 40, PPVREE M VREEDO A
2. 2\ == Q4 UF CRI Tl CAL C33201t 8 2 VREFMRGN: YESY 2 3 Tm »
V2 2 VREFMRGN: YES O 1k — | @?25% R3322 NGRo pRY0- 2 D
402 U3300 i VNS BLE 134
8 CERY VREEVRGN DO SCDI MvA_BU 1 2
» D =] 2C VREFDACS SCL 8soL VeGP VOUTAIL VREEMRGN SODI MVA DO A3 - 74 VREFMRGN: YES H:ll;‘év PLACE_NEAR=R3321. 2: 1nm
woq@>—=1 2C_VREFDACS_SDA soa X vours VREFMRGN_SODI MVB_DQ 40
90 ﬁ vourd4 VREFMRGN_SCDI MVE_CA
Addr =0x98(VR) / 0x99( RD) 10a1 & vourgs VREFMVRGN_MEMVREG FBVREF 4 VREFMRGN: YES
NOTE: MEMVREG and FRAMEBUF shar e . R3323 .
go a DAC out put, cannot enabl e VREFMRGN: YES 1,200 5 PLACE NEAR=13100.1: 2. 54mm
both at the sane tine! 1R3320 M:ll/gr‘év
100K 1
5% 40
1 o GRS ey vest PR B D . -
= 2 @ 25 R3324 | VdtAceSo sV
V-
A1 L \1\01 VREFMRGN DQ_SODI MVB_BUE 1133,
R3310 = = & VREFMRGN: YES W PLACE_NEAR=R3323. 2: 1mm
1SHRT,  ppgys S3§él§E§FNRGN CTRL + Vv R bH
. mm
- . mm
VOLTAGE=3. 3V . CRI TI CAL
@E VREI:I\/RC<:313\1.3 YlES ) o VREFMRGN: YES VREFMRGN: YES
uép 1 Vool VREFMRGN: YES R3331
2 %vz—— U3310 1R3325 1 200, PLACE_NEAR=J2900.126: 2. 54nm
ik PCA9557 100K Y
oo Posnc 155 VREFVRGE YES Wt
3/A0 Pl 7 VREFMRGN_DQ SODI MVA_EN 2402 3330 1 VREFVRGN: YES$HTEEVREE S3_VEM VREFCA A . C
Addr =0x30( WR) / 0x31( RD) 41 P20 VREFMRGN DQ _SODI MVB_EN B : 5 TEED2
(W (RD) 5lno pd 10 VREEMRGN CA_SODI MVA_EN L 0. iiiz - 221 '\55222%% R3332 B R
pa 11 VREFMRGN CA SODI MVB_EN e 2 AL VREFMRGN _CA_SODI MVA BUF LAMN2
ps 12 VREFMRGN_MEMVREG EN P £ VREFMRGN: YES 1%, PLACE NEAR=R3331.2: 1mm
= =1 2C PCAI557D SCL Usa Pe 13, \( RSVD for FBVREF) + Vv b b¥
s q@>_=1 2C_PCA9557D SDA 2|spa p7114 ~ VREFMRGN CPUGTLREF_EN
THRM RESET*[5 15 VREFMRGN: YES
PAD GN\D R3333
N o) = 1 200 , PLACE_NEAR=J3100.126: 2. 54mm
VREFMRGN: YES %,{:11;‘9
L 'R3330 40
= 100K B VREFMRGN: YESY PP\;REF SinEMnYnREFCA B -
s [rmy— PCA9557D_RESET L Hiow m_\]w\.@%%% R3334 @JEAEE%W v R ]
RST* on 'platformreset’ so that system 2402 a1 VREFMRGN CA SODI MVB_BUF 1,\1/:§/3\/2
wat chdog wi || di sabl e margining. 3|, ¢ VREFMRGN: YES M:ll/g,\g\/ PLACE_NEAR=R3333. 2: 1mm
NOTE: Margining will be disabled across all = v hos
soft-resets and sl eep/ wake cycl es.
Required zero ohmresistors when no VREF margining circuit stuffed 1%5%%6\‘: YES
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 100K ™\ o b o on: YES
116S0004 2 RES, ML FI LM 0, 5% 0402, SM LF R3321, R3323 CRI Tl CAL VREFMRGN: NO Ve OF C33401: B VREFMRGN: YES
APl [ [ B340
116S0004 2 RES, MTL FI LM 0, 5% 0402, SM LF R3331, R3333 CRI TI CAL VREFNMRGN: NO 2 %’;_ - R3 é‘z B
1 CHRY cL VREEMRGN_MVEMVREG BUE % DDRREG FB o &
= =1 ¢ VREFMRGN: YES M:ll/g\év PLACE_NEAR=R7320. 2: 1nm
40,
Page Not es S —
Power aliases required by this page: ‘R3340
- =PP3V3_S3_VREFMVRGN 100K 5 §4% VREFMRGN: YES
| PevT Sy bR B <N R3344
Signal aliases required by this page: 2402 Al VREFMRGN _CPUGTLREF BUF 1 2 CPU GTLREF oD 0 =
- =1 2C_VREFDACS_SCL A3 74 VREFMRGN: YES 1%, PLACE_NEAR=R1005. 2: 1nm
- =1 2C_VREFDACS_SDA = v Mib w
- =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. 1020K
VREFMRGN: NO - Bypasses VREF Margi ni ng ’%{:lﬁ\év
Crcuitry. 402
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG CPU GTLREF ( FSB) S S A Y St D_ATE:(_)Z 28,2019
DDR3 Mar © 0
DAC Channel : A B C C D D FSB/ Vr ef rglnin
PCA9557D Pi n: 1 2 3 4 5 7 d} Appl e I nc 051- 8407
Nomi nal val ue 0. 75V (DAC:. 0x3A) 1.5V (DAC. 0x3A) 0.7V (DAC. 0x8B) ® YN
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 %%E@g@b%gﬁ@j?ﬁ&?ﬁgﬁﬁ%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: 7.69nV / step @ output 8.59nV / step @ out put 9.24nV |/ step @ out put 11 NOT TO REVEAL CR PUBLISH I T IN WHCLE CR PART 29 OF 76




PClE

WAKE L

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

2402

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

R3453 |I'S DI FFERENT FROM K6

PLACE_NEAR=J3401. 15: 2MV
C3431
5o; CONN PCIE M NI _R2D P 1712 9-1UF poEMN RDCP e
10% | [ 16V X5R402
20, CONN PCIE M NI _R2D N 1120-1UF pgEMN_RDCN e
10% | | 16V X5R402
51650582 C3430
PLACE_NEAR=J3401. 17: 2MV
CRI Tl CAL
CONN PCIE M N _D2R P
J3401 oD
13- 0302 Al RPORI
500213- Q30 CONN PCIE M NI_D2R N
32~ 31 oD 70 s
- it Lop
2 1
ol 90- ONA
(AP RESETL CONN Uf g 0 O Z f PLACE_NEAR-13401. 11: 2045001
ambon o 8327 - s POE CLKIOOM M N _CONN P 4(YY Y L3 PCIE CLKIOOM M NI _P ams
10 9 - —
odZlo il e 5 PCIE CLKIOOMMN _CONN N 1 (Y YY) 2 PCIE_CLKIOOM M NI _N - 3V S3 WAN FET
14 13
NCxTs 'g g s 1. C‘Gé%‘- MOSFET TPCP8102
18 bl A
20 gg 1; - PLACE_NEAR=J3401.23: 2\ DLPONS CHANNEL P-TYPE
2200 o2t -— s CONN USB2 BT P 4 L3 USB BT P s ROS( ON) 20-30 MOHM @. 5V
24 23 -— s CONN_USB2 BT N f—
0 O = LOADI NG 0.727 A (EDP)
2io of2 L T rLs e era ~ BLUETOOTH
28] Jer . . PP3V3 S3 BT F <D
30 29 — .
0o %ﬁé@iﬁ FHER 3 TN
34~ 33 1C3432 L3406 SENS_R: ENG
A D1UF CRI Tl CAL
9 2 (Y Y Y e =PP3V3_S3_BT ,
2 }5\,, PLACE_NEAR=L3406. 1: 2MV 15550367 R3452 CRI TI CAL
402 FERR-o}oZzO[FCHM 1.5A L3404 0. q/oz Q3450
= PLACE_NEAR=J3401. 27: 2MM ggg ;\\/I& EBA)IKML X FERR- 120- OHM 3A 172w TPCP8102
., PP3V3 W AN LYY Y L2, wyg PP3VE WAN F 142X 2 PP3V3 WAN R Z3VIR- SV
—W BTFES. B™hm 0603 M N-NEGK-W DTHEd. 5 hm 3 4 M NRESW BT, 5 rm il ®
VOLTAGE=3. 3V VOLTAGE=3. 3V VOLTAGE=3. 3V ~ %zﬂ =PP3V3_S3_WAN
©
= C§412;2: 1 Cg>412.‘é 1 1 C34F20 L —o
. — . -4 4 1
PLACE_NEAR=J3401. 29: 2MVI L&{Z’__ Cli T TS i EZL’J N C3451 1 Il?O3K451
2 2 2 0.033UF —1— S
302 302 805 i( SZ);_ %‘isw
CLF
. C3450 285 R3450 2402
0. 1UF 23R
PP3V3_WAN F .6 LACE_NEAR=QB450. 5: 2MM 1|2 H3V3WAN SS 1 2 PM W.AN EN L o
PLACE_NEAR=QB450. 7: 2MM | L/ I\{‘:y\l <
Supervi sor & CLKREQ# |sol ation = 1y 1 }g\y
305 02
=PP3V3_S3_W.AN , 4
| SNS_AI RPORT_P. oD s
| SNS_Al RPORT N
CRITI CAL | 1C3440 o
R3440'| |['R3453 s — uF
100K 232K T, 189
1/ 180 1% 6w u3440 2
Ve FH5M
ab5, [ ], SLGAAPO16V
P3VEW AN VMON 2 |sense TOFN PART NUMBER | QrY | DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
10150245 1 F[zEs, 0OHM 5% 1/ 4W MF- LF, 1206 R3452 SENS_R: PROD
. AP_RESET_CONN L 4
DLY = 60 ms +/ - 20% AP RESET L om =
AP_PWR EN 106
;AP CLKREQ Q L 7 AP_CLKREQ L mrm 1 SYNC VASTER=K87 M.B SYNC DATE=02/ 26/ 2010
=
\R3454 X16 W RELESS CONNECTOR
100K aauAseRte sy
1% 051- 8407
Viw d}@ Appl e I nc. -

"A. 0.0

NOTI CE OF PROPRI ETARY PROPERTY:

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

I NC.

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

IV ALL RI GHTS RESERVED 30 O: 76

8

7

6

2 1




=PP1VO5_ENET_PHY ,

(221mA typ - 1000base-T)
( 7mA typ - Energy Detect)
WF: Marvell nunbers, update for Realtek

wi thin 5mm

. CRI TI_CAL
- i 2 L3718
o s _=PP3V3_ ENET_PHY 202 FERR- 120- OHM 1.
(43mA typ - 1000base-T) PLACE GATeTe0 s s 0402- LF PLACE_NEAR=U3700. 36: 5 MV
PLy ERAR=U3700. 21: 1.5 MV PLACE_NEAR=U3700. 28: 5 MV
(19mA typ - Energy Detect) PLACE_NEAR-U3700. 15: 1. 5
WF: Marvel | nunbers, update for Realtek i 700 1C37 01 1C3702
CRI_TI CAL (}) AU — (}ng f— (}’go}UF PP1V05_ENET PHYAVDD
L3705 T T T Mcp;hgg& WSS W
FERR- 120- OHV 1. 5A 435 435 435 L LENET1V05: BXTC3715
SSIAT: R3722 2.2
. & PLAGE NEAR-G700. 107 1.5
2 = 6y g{z g%"lg\gv 'ER =PP3V3_ENET_PHY_VDDREG ,
X 1 - - -
PP3V3 ENET PHYAVDD 2402 PLACE_NEAR=U3700 45 5| My If internal switcher is used, nust place 1x 22uF &
BFEES § MWV 700 52, S ACENRRRT00 a1 15 W = ENET1 ngl NEF;\Z/OS INT 1x 0. 1uF caps within 5mm of U3700 pins 44 & 45.
: Puace 7006011 1
-3V 1C3 U(F)ZS 1 C37U(F):6 FREeESE T C3 3 & NOTE: VDDREG rise tine nust be >lns to avoid damage to switcher.
B i{} Tz g i{} —4 21 ggéwt X5R
%85 %85 PP1V05 ENET PHYAVDD R
| k&_l:‘\/\é?‘n—’: & 0402 50017 16WF- LF PLACE_NEAR=U3700. 44: 5 MM
- 05y = If internal switcher is used, nust place inductor
= of U3700, and 1x 22uF & 1x 0. 1uF caps wi thin 5mm of inductor.
R3750* 751 R3752 If internal switcher is not used, VDDREG and REGOUT can fl oat.
NO sTuEr ©|S|  ZB][&|  3|% o &8 9|9 - 7K 4. 7gK =RTL8211 REGOUT ,
1 ACE_NEAR=L3720. 2.
R3720 R3725 [ g, ~g— g o o5 g’ M ¥ CRI TI CAL M:A}f' ENETIVOS5: [ N ENET1VO5: | NT
10K ‘?1607K E § E g g 8 ENET1VOS: [ NT C37211 1C3720
y 150 K > g .1
Al B8 00 BRD For Exrr mal 1. bBLSLNEL §W teher - L5t15 et R, AL 0. 3R E%UA ngu g&éw‘
X5R
= 39 48 YY)z
' D =RTL8211 ENSWREG - \SWREG RTL825_JI:C€\- VB- GR REGOUT] 1 REGQJT L 1 RN PLACE NEARLAT20.2:5 W
R3796 - A u TTATRUE  PLAGE NEAR-G700. 48:5 W
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 16 73
9
By > o ENET_TXD<0> - 22 lTx0i0] R0 | ENET_RXD_R<0> R3791 o 1 \\p2 ENET_RXD<0> o e e
o p—ENET_TXD<1> - 24 o RXD[ 1]/ TXOLY|_16___o ENET_RXD _R<1> R /92 ¢ LAAAL S ITTeW W TF A0 ET RXD<15 o
o ry—ENET_TXD<2> - 25 x02) RGMI/MI R[]/ Ao L7 ENET_RXD R<2> RS7I3 0 s \An2 o o T TP ENET RXD<2> oD =
7 » y—ENET_TXD<3> - 25 [TX0 3] RXD[ 3]/ ANL| 18 g ENET_RXD R<3> R3/94 ¢ LAAA 2o rowr— o ENET_RXD<3> oD 0
27 13 7
= ENET TX CTRL - TXCTL RXCTL - ENET_RXCTL R R3 95 0 1/\/\/\/2 5% 17 16W M LF 40 ENET _RX CTRL D 8 72
. ENET_NMDC - 30 Ic MO+ 0] | g ENET_MDI _P<0> ey 2
By ENET_NDI O 2L W00 MANAGENENT M -[0][ 2 gy ENET MDI N<O> Gy s
124 MO H 1] |2 ENET MDI _P<1> s
F230 MI-[1] -2 gty ENET_MD _N<1> 3273
oo myENET_RESET L 1z N 2 RTL8211 PHYRST L 29 JpHvrsTe* RESET | \EDI A DEPENDENT - D
8 NG STUFF M+ 2] |8 ENET _MDI P<2> pyui
R %l\év 1 C372 M -12] 10 g ENET_MDI _N<2> I,
i — Q. 1UF RTL8211_RSET >0 |RsET REFERENCE Die g
ENET_RESET_L |'S NOT ASSERTED WHEN WOL IS ACTIVE. T, %]%’ - MO 3] 1! g ENET MDI _P<3> s
HENCE, RC (C3725 AND R3725) ARE NOT STUFFED. M M -[3] |22 g ENET_NDI _N<3> s
RTL8211 CLK125 - 32 |cikizs
R§743;;9<1 cLocK LEDO/ PHYADD| 3 gy RTL8211 PHYADO
1 4% 73 31 RTL8211 CLK25M CKXTAL1 42 |ckxTALL LED LED1/ PHYADL| 35 g RTL8211 PHYAD1
N{:Zbg TP_RTL8211 CKXTAL2 g %3 locxrac2 LED2/ RXDLY|_38_ gy RTL8211 RXDLY
2 ==
~ O\O~ NO_STUFF
1F\’3731 C3790 1 R3755'| R375 'R3757
~MRISIS 4. 7K 4.7 4. 7K
o 10P|°§— : 5 : %
1/16W V] 1 1 16
it CE%A 2 L S e
= Reserved for
per Real Tek request.

RTL8211 25MHz d ock

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

Desi gns nust ensure PHY is powered whenever

R3746
22

RMGT rails are,

or use separate crystal.

0 [T MCP_CLK25M BUFO_R LAAA 2  RTL8211 ClLK25M CKXTAL1 oo 7

5%
1/16wW
“’{Za?

PLACEMENT_NOTE=P| ace cl ose to UL400

Configuration Settings:

PHYAD = 01 (PHY Address 00001)

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

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

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

YNCL VASIER=Ko /

t ernet P

B SYNL DAI

E=UZ/ Zb/ ZU 1L

d} Appl e I nc.
®

TEE——T
051- 8407 | D

rer

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NEORVATI ON CCNTAI NED HEREI N IS IHE
RI ETARY PROPERTY OF APPL COVPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

TON

A. 0.0
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8

- CCOPY THI' S PAGE FROM K36 CSA. 39

PLACE_NEAR=T3900, 3:

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

= NEAR=T3901. 4: 2. 54 MM

ENET_CONN_CTAP - N 1.3:2.54 MM
1 C3900 1 C3901 1 C3902 1 C3903
——0. 1UF —L-0.1UF ——0.1UF —L-0.1UF
-1 10% - 10% -1 10% — 10%
2 16V 2 16V 2 16V 2 16V
. X5R X5R X5R X5R
ENET_MDI _x<1> pi nswapped for | ayout 402 402 402 402
ETHERNET CONNECTOR
CRI Tl CAL =
T3901 g
7 a1 @y—ENET_MDI_P<1> 1 12 s ENET_MDI_TRAN P<1> 93?99
,_|_| __,_|_| RJ45- 10 0TX- K83
7 ncory—ENET M N> 2 Lo 11 s ENET_MDI_TRAN N<1> F-R TH}ENELM]
R3903 1 o | TRAN_PO
3 10 ENET CENTER TAP<1>1 2~ 75 214 TRAN NO
™>—> 1%1/16W ~MF-LF 402 3 ol TrRan P1
TLA- 6T213HH R3902 1o TRAN_P2
4 9 ENET CENTER TAP<3>1 2~ 75 51 6| TrRan N2
191/ 1%- LF 402 sl TRAN NL
7 sy ENET_MD_P<3> 5 8 »s ENET_MDI_TRAN P<3> 7 o| Tranp3
glo TRAN_N3
7 gy ENET_MDI_N<3> 6 7 s ENET_MDI_TRAN N<3>
<— RX 9
CRI TI CAL 1% olshew
¢——— 11 | PINS
T3%02 ENET_MDI _TRAN_N<2> —————%o
ENET_MDI _N<2> 1 12 73 _MDI L
@y 514- 0704
7 a1 Ey—ENET_MDI_P<2> 2 11 50 »s ENET_MDI _TRAN_P<2>
3 10 ENET_CENTER TAP<2> 1\N\132]75
X —> 1% 1/16W "MF-LF 402
TLA- 6T213HA 900
4 9 ENET_CENTER TAP<0>1 275
1% 1/ 16W M--LF 402
5 5@y ENET VDI N<0> 5 8 s ENET_MDI _TRAN_N<0>
ENET_MDI_P<0> 6 7 »sENET_MDI _TRAN_P<0>
73 1B <— RX

10|_11

1o l
IS

19 l
N

10|_:
0

6| 9| 2| 6| 5 7|
2929292° 2929292
D3900 g 01 g
RCLAMP0524P RCLAMP0524P
SLP2510P8 SLP2510P8
ENET_ESD 9 ENET_ESD 9
CRI TI CAL CRI TI CAL

Transforners shoul d be
mrrored on on05| te

si des of the

D3900. 1:
D3900. 5:

D3901. 1:
D3901. 5:

DO NOT SYNC FROM K6, W TH K84’ S CONNECTOR

oard
PLACE_NEAR=T3901.
PLACE_NEAR=T3902.

PLACE_NEAR=T3902.
PLACE_NEAR=T3901.

22 8%

ENET_BOB _SM TH_CAP

M N_LTNE WDTH=0. MM
M N-NECK_W DTH=0. 25Mv
CRI Tl CAL
1 C3910
'— 1000PF
— 10%
2KV
2 CeRv

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 COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

IbYNL, IVASIER=Ro/ VLB SYNL DAIE=UZ/ 25/ ZUL

D zr g

05

1- 8407
"A.0.0
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5

Sl L

51880519
CRI Tl CAL
J4502
781&:&; g’&)OZ
L4530 3 O’
RA531 FERR- 1000- OHM
2o __SYS LED ANCDE 2 AN AL 7 SYS LED ANODE R 1 { Y Y 2 _SYs LED ANODE UE 1l
5% 1/ 16W 0402 2|5
VE-LF
L4531 4
14531 FERR- 1000- OHM —O
f— %BOIUF 1 er 2 SYS LED RETURN UF

2 50V

0402
CERM
402

19 oD PVWR _EN L

ODD Power

IRI TI CAL

3 I SNS ODD P ymy a5 75

CRI TI CAL
Cont r ol o102
TPCP8102
[ 23VIK-SM |
+=PP5V_S3 QDD R wETE R
N
R4596* 1C4595 o ©
10%50 - (})G%QGBUF ¥
WL 2
gia R4595 | S5 CA596
J oob PR EN Lssv 1L 1 FQ0K; oDD PVR_SS 1]]2 !
—1\/515//8\,\/\/ 1|8 % SENS_R: ENG f
ol o2 G R3°%8
Kh 1/ 2w
l_' . . 128’52
NOTE: 3.3V nust be SO if 5Vis S3 or S5 to
St ensure the drive is unpowered in S3/S5.

I SNS ODD N gy a5 75

46 7 PPSV_SW ODD

@! ENE?:%W DTH:gZ Jmm

passi ng straight through.

SATA ODD Fl4520
oo &P av
%MPV%Q‘S PLACE_NEAR=CA4520: 3WM
o =PP3V3_S0_CDD 3 (Y Y Y )4 = SATA ODD R2D UF_P 11124521 SATA_CDD R2D G P o
R — 1UF | 10%16V CERM 402
CRI TI CAL p— 0.01U
X 14500 2 (YY1 . SATA ODD R2D UE_N 112 CA4520 SATA ODD R2D C N n
R453930K 53722 9164 0. OLUF || 10%16V CERM 402
130@ 1[5 ol2 PLACE_NEAR=14500. 6: MM PLACE_NEAR=U1400. AJ2: 3MV
102, 1 sl ole =7 SATA_CDD ReD P
== s[5 ole o2 SATA_ ODD R2D N
7 8
00
SMC_ODD DETECT ol oo o717 SATA CDD D2R C N @%‘B@%L
- ) 11 12 - .7 SATA ODD D2R C P
I ndi cates disc presence = 88 ) - 90- Tivh 1T MA PLACE_NEAR=FL4525. 3: 3MM
FE] D TS 4 (Y Y Y L3 . SATA ODD D2R UF N 1]12CA526 SATA_ODD D2R N jormy 10 7
L 1 R — 0. 01UF |l 10%16V CERM 402
51650616 1YY Y2 . SATA ODD D2R UFE_P 1124525 SATA ODD D2R P gy s
0. 01UE |l 10%16v CERM 402
PLACE_NEAR=J4500. 10: 4MV
PLACE_NEAR=CA4526: 3VWM
SENS_R ENG
CRI TI CAL
ORI TI CAL %4%899 PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
FERRL$()500Q|M an 1&? 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.,
i 2Rt oo sV
a PLACE_NEAR=J4501. 9: 3nm a 2 C4502
9, 1UF L _ISNS HDD P moymy e 75
1 %S,E,‘!M I SNS HDD N o 4 75 Passi ve de-enphasis filter . .
O NEARSLAS00. 2: 2rmm Use O-ohmresistors and NOSTUFF caps if not using
CRI TI CAL =
SATA HDD FL4502 458612 |
oo 47PF 1 5% sov PLACEMENT_NOTE: Pl ace R4585, R4586, C4585, C4586 on the sane side.
QERLLS CERM 402 Resistors should be on inside, with SATA
112 SATA HDD D2R C P 3 (Y Y Y L4 _ 1 SATA HDD D2R UF P 451612 s SATA_HDD D2R FILT P R4586 . 2 SATA_HDD D2R P gmy 1o
CRI TI CAL e— 0. 01UF |l 10%16V CERM 402 27. 4 1% 1/16W
— M- LF 402
52&3'28 4 17 SATA_HDD D2R G N2 (Y Y YL . SATA HDD D2R UF_N CA5151 2 1 SATA_HDD_D2R_FILT_N RAS8S 1, \p 2 SATA_HDD D2R_N gm0
1 ]2 0. 01UF |l 10%16v CERM 402 27.4 1% 116w
00 PLACE_NEAR=J4501. 6: 3VWM A X ME-LF 402
g P g PHAGE-NEARELAR%4: §: 3MM CA585 1>
oo 13 arer 1T ogg, ooy
ol S B
11 12 - 90 ¥ MA
13 gg 14 b DERLLS
15[ o116 * 12 SATA_HDD_R2D N 3 (YYY L4 _ . SATA HDD R2D UE_N CA511 12 SATA HDD_R2D C N _(rm o n
— 0. O1UE | 10%16V CERM 402
51650616 .2 SATA HDD R2D P 2 (YYY L _ . SATA HDD R2D UE_P C45101 2 SATA_HDD R2D C P e n
0. 01UF |l 10%16v cERM 402
PLACE_NEAR=J4501. 12: 3MV A .3
PEAGE-NEARES4382: 143 YW
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Port Power

Swi tch

POR IS METAL USB CONNECTOR PARTS

USB PORT A ( FRONT PORT)

PLACE_NEAR=J4600. 1: 3 mm

CRI TI CAL CRI TI CAL
U4690. 7: PLACE NEAR: J4600. 1: L4605
ngg?gm 4888 & BLAGE-NEAR 34828:1:3 MM FERR 220- OHM 2. 5A
s _=PP5V_S3 EXTUSB IN uT1 PP5V _S3 RTUSB A ILIM . LN Y L2__PP5V S3 RTUSB A
USB EXTA CC L s VsoP M N-RECK-W BTH=0, 5 0603 M N-RECK-W BTH=0. 5 CRI TI CAL
18 O}—=== oc1* VOLTAGE=5V n VOLTAGE=5V
3 e cur2| 8 PP5V S3 RTUSB B I LI M (0;4061%2 J4Ugé)0
M N_LTNE_W DTH=0. 5 mm :
1 qom—USB EXTB OC L j oco* M NNEGCW DTH=0.5 é‘é;; ) ﬂ%c&-\t F- RT-TH K84
NOSTUFF e o BPoRS &
CRI Tl CAL CRI Tl CAL GND_TPAD = RO

C4690 l_ _i04691 ;104616 ;i04696 1 9 4695 1 L 4617 75 72 USB_EXTA MUXED N 4 3 75 CONN USB EXTA N A
10UF 0. 1UF 100UF 100UF — o]
K R Y v — S~ 2o

2 2 2 2
xR pra peLY-TANT PaLY-TANT 5:% 2 2 ZEE{V 75 72 USB_EXTA MUXED P 1 Y 2 275 CONN _USB E P j o
PLACE NEAR=D4
PLA 7NEAR_EAR=D4288 33 bl ls o 0
O g0

Can NOSTUFF one of C4616 or C4696, BUT NOT BOTH S22 L j?)

— 8

oo
o2 T)—=USB_PUR EN 1 514- 0705
CAN NOSTUFF C4696 AND C4616 AFTER CHARACTERI ZATI ON O i
. A = . 2:
W& can renpve C4690 later if the output cap of the 5V_S5 regulator is close enough. RCLAMPO502N Bﬁg882 BtA&:NEﬁB;ﬂﬁggg 5% W
SLP1210N6

USB/ SMC Debug Mux

s _=PP3V42 G3H SMCUSBMUX

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

, 402

PLACE_NEAR=J4610.1:3 MM oL ToF

Tl
ORI T CAL We can add protection t

FERR- 220- OHM 2. 5A

1 2 PP5V _S3 RTUSB B F

72 18¢HIy USB EXTB N

o 5V if we want, but |eaving NC for now

Pl ace L4600 and L4605 at connector pin

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

72 18¢HIy USB EXTB P

USB_DEBUGPRT EN L

SMC_DEBUG YES
C4650 *
0. 1UF ——
20% ——
iov
CERM 2
202
9
Vi
37 36 35 MC RX_L 5 MSNC,DEBUG YESY+ 1
57 30 95 (OOT}—SME TX L 2 | 50 v|[2
Pl 3USB102ZLE
72 10y USB EXTA P 7 loe TOFN
USB_EXTA N 6 |p
72 10 gy USE CRI Tl CAL
.—sccE* SEL[ 10
GND
o

SMC_DEBUG NO

1

@ 35
SEE=P Ghesse B

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

R4651
1 0 2
5% SMC_DEBUG NO
16w
Vios" R4652
1 0 2
5%
1/ oW
oty
o5
NEAR NOTES

D PLACE
STUFFED C4690

= CRI TI CAL
J4610
E?'4Té F- RT-TH K4
Lo 4
4 3 75 CONN USB EXTB N A
— O
4o
1 2 75 CONN USB E P 36
PHAGE-NEAREBIEB: 3: 2 MM 4o
4 315 |2 7
°C2P 2 8
-t 6 | 4
4&"3”8 514-0705
anl
ROLAVOSOZN | BigR:§ BLAGE NEAREIEIR 33 W
TOFF CRITT L

USB PORT B ( BACK

PORT)

SYNG DATE=02/ 267 2010

%MSTER:K87 M.B
t er nal

USB Conn

ectors
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8 7

NOTE: Unused pins have "SMC _Pxx" nanes. Unused

pi ns designed as outputs can be left floating,

those designated as inputs require pull-ups.

U4900
( EXCARD_PWR_EN) 3 Pl P10 H8S2117 P60 PM EN 762
. SMC _RSTGATE L P11 LGA- HF PELL KI2 gy s NC
o2 25 ry—ALL_SYS_PVWRGD - AL2 P12 (1 CF 3) P62l KI1l g s NC
e RSMRST PVWRGD g BI3 [PI3 oM T P63L_J12 gy s NC
NCx—gu—DLL_[P14 P64l KI3 g SMC_ADAPTER_EN Floo) FUELE
1 O PM RSMRST L - c13 |p1s Pe5|_J1 &=—> NC
s T} | WP_VR _ON &—Cl2 P16 P66 SMC_PROCHOT_3_3_L a6
1 O PM PWRBTN L @—D10 P17 P67| HI2 g SMC BIL_BUTTON L am
s SMC_P20 @—D13 [P20 P70[ N1 SMC_CPU_| SENSE w0
NCx—am—ELL P21 P71 1 SMC_CPU_VSENSE 39
NCx—gu—D12_{P22 P72 SMC_GPU_| SENSE 6
NCx—gm—FLL P23 P73| N1 g SMC_GPU_VSENSE am s
36 P24 P24 P74 N_| SENSE a0
NCx—gu—E12_{P25 P75 SMC_PBUS_VSENSE 0
2 _SMC_BMON_MUX_ SEL e—F13 P26 P76| N3 SMC_BATT_| SENSE am v
NCx—em—E10_|P27 P77 SMC_NB_M SC_| SENSE %
72 a7 19 LPC AD<0> P30 P8O|_AZ > SMC WAKE _SCI _ L oD
72 37 19 LPC AD<1> P31 PBl{ B6 g 5 NC
72 a7 19, LPC AD<2> P32 P82 PM_CLKRUN L 19 37
72 37 19 LPC AD<3> P33 P83 LPC PWRDWN L 19 37
72 37 19 LPC FRAME L P34 P84l A SMC TX L 34 35 36 a7
2 LRESET L P35 PBS| BS gu —  SMCRX L _~~  a¢ssass
72 25 [T LPC CLK33M SMC - D7_[P36 P86|_C6 gy ((CC) SVB_MGMI_ CLK D
a7 19 7, LPC SERI P37 po0 SMC ONOEE L .
x—gm—D4_|P40 PO1| G g SMC BC_ACK an R
s SMC_P41 ne - A5 Pal P92 SMC BS ALRT_L 36
B SNVB_MGMI_DATA (QQ) @=p B4 P42 P93 PM SLP_S3_L 7 19 62 66
s O SMS_ONOFF_ L - Al |pa3 po4| H4 PM SLP_S4 L 7 16 36 62
NC. ¢ 2 |paa P95 PM SLP_S5_L 19
NCX—1ge B2 |p4s Po6l_F4 o PM CLK32K SUSCLK am s
36 SMC _GFX THROTTLE L P46 PO7| Fl gy ((OC) SMVB_0_SO0_DATA aD
9 SMC_SYS KBDLED Pa7
o7 36 25 24 SMC TX L P50
P SMC RX_L Fa |ps1
ssg@—SMVB_0_SO_CLK (OC) quip—E4 P52
U4900
(DEBUG_SW 1) 55 _SMC_PAQ - N3 [PA0 H8S2117 PEO| KL gu  SMC CASE OPEN ~ ~+ms
( DEBUG_SW 2) s SMC_PA1 - NL_|PA1 LGA- HF PE1[ J3 - SMC TCK am o o
2 PM SYSRST_L (O0) g M3 _|PA2 (2 OF 3) PE2| K2 - SMC_TDI am s 5
s @m—USB DEBUGPRT EN L (Q0) 4 M |PA3 oMT PE3|_J1 - SMC_TDO oo 5 57
27 26 19 M EVENT_L PA4 PEAL K& g SMCTMS __  amqrssa
. _SNC PAS es) L lpas PFO SMC_G3H_POMNERON L w
s SYS_ONEW RE PAG " = o~ —am
.+ o PM_BATLOW L (00 o 2 |par PRLNG g SMCSYSLED e
PF2|_MB - SMC LI D Vann EERER
NCx—=gp——B8 |PBO PF3[ LS gm—XNC
1 SMC_RUNTI ME_SCI_L PBL PRl 0 g NG
a7 SMC_ODD DETECT B9 _|PB2 PF5[_N4 - SMC_MCP_SAFE_MODE oD o
s SMC PB3 (See below) g Al0 |PB3 PF6|_L4 - NC
( EXCARD_CP) s _SMC PB4 - C10_|pB4 PF7|_Ma -+ NC
NCX—= B10 |PBS
( EXCARD_CC L) s SMC_PB6 - c11 |pes szc-—ch _ | NT
» > SMC_GEX_OVERTEMP_L . AL ey PGZ—W—'-—SE%ESS%.M—@“
as
w2 @ SMC _FAN O_CTL - Gl1_|poo P&3|_K7 e=g(0C) SVMB BSA CLK o
36 SMC FAN 1_CTL PC1 PG4 SMB_A_S3_DATA s
36 SMC FAN 2 _CTL PC2 PG5 SMB_A S3_CLK s
36 SMC_FAN 3_CTL H13 |pc3 PGB|_MZ SMB_B_SO_DATA a8
22 SMC_FAN O_TACH pca PG7|_L6 * -((I:) SMB_B _SO_CLK o
w SMC_FAN 1_TACH 2 |pcs PHO SMC_PROCHOT s
w SMC_FAN_2_TACH M1 |pos = SMC_THRMIRI P
5 0D SMC _FAN 3_TACH - 113 |pc7 E:;—‘—@“
12— NC
s D SM5_X_AXI S - M0 _|PDO PH3|_A4 - SMC_PH3 36
5 D> SM5_Y_AXI S - N9 [PD1 PH4|_B3 @&=—x NC
a5 Z ( PD2 PHSL G4 g s NC
5 SMC_ANALOG | D Pos
36 SMC_NB_CORE | SENSE PD4
36 SMC_NB_DDR | SENSE PD5
s SMC_ADC14 DS
eom—SMS ADCLS 0080 0 17 lPD7
SMC_PB3:
SMC | G THROTTLE_L for MG systens.
O herwi se, TP/ NC okay.

6 7 _PP3V3_S5_AVREF

SMC

0 =PP3V3_S5_SMC

490
22

:

S TIN

1
2

B

BYPASS=U4900. ML2: L9: 5 nm

s _SMC_XTAL

BYPASS=U4900. E1: D2: 5 mnm

55 37 36 @M_‘_&C RES*
A3
A2

s _SMC_EXTAL

NOTE: P94 and P95 are shorted in sone platforns.

NOTE: SMsS | nterrupt
If SMS interrupt

H8S2117- R:
(SMC_PECI )

( SMC_PECI _VREF)
( SMC_PECI _VSTP)

can be active high or
is not used,

| ow, renane net

pull up to SMC rail.

SMC_VCL
worl
N o —
gl &= o 2 0- 474k
CERM xgg& 2 L
AVCC vCC VCL AVREF
L R4 910 %1 11R4K9 01
R8P s s 2k
LGA- HF 1 16
(s oF 3) ab5, ([ ],%62
MOL|_ Dl g SMC_MD1 3
OMT o[t gu | SMC KBC NDE N
XTAL
EXTAL NM | E3 g SMC_NM am s
ETRST|_H3 qu SMC TRST L am >
Avssl Lo NO STUFF
1R4902 |'R4998 |'R4903
/T VSSN 10K 10K 0,
Haddg  XWI900 e e S jbee
fn [ M L4062 L4062 L4062
2 % 1
GND_SMC_AVSS 3 50 40
accordi ngly.
SYNC_NVASTER=K87 M.B SYNC_DATE=02/ 267 2010
T
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SMC Reset "Button", Supervisor & AVREF Suppl i i
pply SMC FSB to 3.3V Level Shifting
w250 =PP3V3_S5_SMC s _=PP3V3_S0_SMC
» =PPVI N_S5_SMCVREF
Deskt ops: 5V 1 1
Mobi | es: 3. 42V Il?('):'JOK(Sl 1R(3:’|<060
C5020 1 - © 'R5000 o 8%
0. 471L§;;—— VE 05010 VI 1K i ¥
6.3V 16 2 2
CERW SGR 2 VREF- 3. 3V- VDET- 3. 0V ZMELW p P 3 3 s
w SMC TPAD RST_L 6JVRI* (1 PN0SO304s  RESET* S SMC RESET_L o = o CPU_PROCHOT_BUF
. 6
42 30 35 [Ty SMC_ONCFF_L IRz (1PY) PP3V3 S5 AVREF _SMC ;
SMC_MANUAL_RST L 4 |oecay ReFouT| 8 -~ 4 m ° | QB060
oM T . B eSSV ,': Srses O
1 T 2|G
0Rf001 GO0 1L ; 7| C50251 |1 €5026 ° CP::JPU PROCHOT L 1R3503§<§ CPU_PROCHOT L_R 5@3@060 "1
g/émw }Lé%; 10pF — —— 0, 01UF S e A AAY D\VB53DOWV
5 CERy Gxggz 2 }jé\,, 178w SOT- 563 s
SI LK_PART=SMC_RST 6 hos" 4
= 4 s|p 059 1
PLACEMENT_NOTE=P| ace R5001 on BOTTOM si de GND_SMC_AVSS 25 39 40 ;‘ %N%leFEApE
MR1* and MR2* nust both be |ow to cause manual reset. VO.TAGE=oV -1 - °
Used on nobiles to support SMC reset via keyboard. o
NOTE: Internal pull-ups are to VIN, not V+. T[S~ §2 .
SMC_PROCHOT =
Debug Power "Buttons" o 10 0 oo PMTHRMIRLE_L
SMC_ONOFF_L 55 36 43 3D 059
T o T oD n gl\/BNlSFEAPE
R5014!| ['R5015 [of|_Sorees
18% 5%10¥V S X g
5
_Gbgvz Z%éL ’ SMC_THRMIRI P
SI LK_PART=PWWR_BTN SI LK_PART=PWR_BTN L < -
PLACEMENT_NOTEs: =
= Pl ace R5014 on TOP side
Pl ace R5015 on BOTTOM si de
SMC Pul | - ups
s 30 =PP3V3_S5_SMC
. . SMVC Al 55 _SMC_PAO R5091 100K 1 2 |
SMC Crystal Circuit I ases = SNC PAL 2092 100K 1 \£A2 oo 1 et
s _SMC PB4 gggg 10K LAAAZ
w SMC_NCP_VSENSE — SMC ADC14 oo - .. _SMC_PB6 TOK 1 > 5% T TEW M TF 402
R5010 C;'i_’s%lpo w SNC_CPU FSB I SENSE __ _ SNC ADCL5 o 5070 ’ ’
. SMC XTAL 1 2 SMC XTAL R, 1] VARE_BASE= TROE — 4330 35 10K
’ 5 | w SMC NCP_CORE I SENSE — SMC NB CORE | SENSE - 2o o SMC ONCRE L RE0 7T LA 21 row e Tr a7
18 CRI Tl CAL ] s 435 SMC_LID 100K 1 2
k&b%w 5010 ! » SMC MCP_DDR | SENSE — SMC NB _DDR | SENSE . 5735 30 _SMC_TX_L R50/73 10K LAANZ oo -
402 | = — e 5074 100K 5% 17 I6W V- LF 402
205%9%‘2:' 5011 TP SNC CPU HISENSE — SMC NB M SC | SENSE - o755 s SMC RX L A M Ao rew e TR a0?
15pF TP SMC GPU 1V8_I SENSE — SMC ANALOG | D .
= SML EXTAL e TP SNC_GPU_| SENSE — SMC GPU I SENSE = von ?28;7 1ok -V 2w TrreweTraor—1
- — oo s a7 35 _SMC_TDO 8 10K LAAN2
Lv VAKE_BASE=TRUE + s _SNC_TDI 5079 10K 1 5> 5% 17 I6W M- LF 402
é% TP7$W=%J VSENSE = SMC_GPU_VSENSE oo 5 . TSMC_TCK 5080 10K 1/\/\/\/2 5% 17 I6W NF-LF 402
. SMC BIL_BUTTON L 5081 10K 1 2 % i
» rmSMC_GEX_THROTTLE L = SMC1G THROTTLE L o - LA BC A 12“):7 7ok Y\ 25— Tew T a0z
— SMS_I NT_L A 9o 10K 1 2 > -
361‘%%5 IN;r L = =SMC_SMS_| NT 35 z: SNC_GEX_OVERTEMP L R500 10K 1/\/\/\/2 5% 17 I6W MF- LF 402
o MCP_WAKE REQ L SMC_G3H PONERON L w2 s 3 SMC_G3H _POMERON_L 2098 100K 2 1 TITEWNTFa0z
1 = SN Bt oD 5 -
R5096 s s _=PP3V3_S0_SMC
» o> SMC_MCP_SAFE MODE 1, O 2 MP SPKR o R5089
. . 5% s _SMC PA5 10K 1 2
System (Sl eep) LED Circuit W ’ WS Trrew e T avz

s =PP5V_S3_SYSLED

R5031* 1R5030 Target Current: 7.5
1. 74K 66. 5
1% 1%
1/16W 1/16W
M- LF -
402, 2402
SYS LED ILIM
SYS LED L_VD V
R5032*
5. 49K 6 s 4
1%
T B E
402
SYS LED L

| TO MAI NTAIN THI S DOCUMENT | N CONFI DENCE 50 G: 109
R5030, R5031, R5032 CHANGED FOR DI MVER LED 111 NOT TO REVEAL CR PUBLIOH 1 T IN WCLE OR PART
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Q,—D’—|
13l
1%

=
N
w

s D SMC _SYS LED

m

Q6030
DvB54DOWV
SOT- 563

SYS_LED ANODE oD 5

Unused Pi ns
s [TH> SMC FAN 1 CTL — TP _SMC FAN 1 CTL
MAKE_B =

ThSMC_EAN 1 TACH — SMC FAN 1_TACH oD =
s —SMC_FAN 2_CTL — NC SMC FAN 2 CTL _

NG SVC EAN 2 TACH — SMC FAN 2 TACH o
» —SMC FAN 3 CTL — NC SMC FAN 3_CTL

NC SNC_FAN 3 TACH - — SMC FAN 3 TACH oD =

s [TH> SMC RSTGATE L — TP _SMC RSTGATE L
— MAKE_BASE=
5 P1 —
» p—SMe PLO =k BASE=TRUS
s (TR SMC_P20 — TP _SMC P20
— WAKE_BASE=TRUE
s [T SMC P24 = TP SI\/C= P24
s [T SMC P41 = TP SI\/C= P41
s mm—SMC_PB3 — TP75M3= ]PB3
s —SMC_PH3 — TP75M3= ]Pﬁ

s _SMC BS _ALRT L

SMC

Pul | - downs
R5076 100K 1

2
SMC_ADAPTER_EN 5085 10K 1\ o 5% T TGWW-TF 202
s _SMC_CASE_OPEN 2086 10K 1 2 % 1/ TGWM—-LF 402
PM SLP_S4_L 5090 8

100K 1 2 >
NN\ 50T oW V- TF 207

SYNC MASTER=K8/7 M.B

TTTLE

SYNC DATE=02/ 26/ 2010
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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 ~
o olz o LPC CLK33M LPCPLUS (m:s
72 35 10 (B> Il:llzg ﬁclh — 30 Ol tgg ﬁ? CED w0 % 72
72 35 19 > Py S 6 Py > 19 35 72
a:ins - gg e la:n]
a7 SPL_ALT_MOSI - [ Dl ECHE SPI ROM USE_M B oD 7 0
22 _SPIL_ALT M SO 1002 o SPI_ALT CLK g
7 35 10 gy LPC_FRAME L DT D EV I SPI_ALT CS L -
% 19 qm—PM CLKRUN L 50 0% qgue | LPC SERIRO aD s
% % 7 qoom—SMC_TVB 1008 g | LPC PVRDVN L am o =
» o LPCPLUS RESET L DT D ECRY SMC_TDI oD =
% % (gn—SMC_TDO - 21002 o SMC_TCK oD == =
= D SMC TRST L -> 23| o o424 - SMC RESET_L [ 35 36 55
s qon—SMC_MDL - 0ol & SMC_NM oD
s 35 3 E>—SMC TX_L - 00l o SMC RX_L oo =4 35
29 5 130 - LPCPLUS GPI O o 7
33 M\ 34
N\
516S0573

SPI

Bus Series Term nati on

SPI _ALT_M SO 3

SPI_ALT_MOSL ., ..
SPI_ALT _CLK 4
SPL_ALT CS L o n
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
RSJ_Z%1 R5124;1 R5124f;)1 R5124§)1
5% 5% 5% 5%
wibs  elps  wEs i
R5110 402, 402, 402, 402, R5120
oo SPI_CSO R L 1,352 ..sPl_cso L 1A 2 SPl_MB CS L
5% 5%
10) 10)
R5111  Hhob¥ R5121  Mob¥
o Emy_SPL_COLK R 1,\}'§\/2 21 SPl_CLK 1,\8\/2 SPI_MB CLK oy
5% 5%
10) 10)
R5112 oot R5122 oot
o > SPL_MOSI_R__1 A2 1+ SPL_MOSI AN SPI_M.B_MOS| gy v
178w 1718w
Wb R6123 Mgyt
. SPI _M SO 1 2 SPI_MB M SOy er 7
e oy am
MELpW

. _=PP3V3_S0_DEBUGROM

EFI _

DEBUG EFI _DEBUG
R5101' |'R5103 © 'cB1o1:
g% D 0.1 ——
TEL R VALY i

4 EFl _DEBUG

E2

N w

T

Us5101
AL e

5 =12C DEBUGROM SDA D

El

NO STUFF
R510%1

Q
WS < b

CRI Tl CAL scy
7
—qve EO0/ NCO

6 =1 2C DEBUGROM SCL _(rm s
RN

SS

INI P

Wite: OxAC OxAE
Read: OxAD/ OxAF

-||—

SYNC MASTER=K8/7 M.B

SYNC DATE=02/ 26/ 2010

T ILE

LPC+SPI

Debug Connect or

d} Appl e I nc.
®
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7

6

5

4

3

2 1

MCP89 SMBus

 =PP3V3_S0_SMBUS MCP_0

MCP89

u1400
( MASTER)

721013 SMBUS _MCP 0 CLK
“MAKE_BASE=TRUE

[} Oll

Connecti ons

SMC

1 Oll

» =PP3V3_S0_SMBUS SMC 0_SO

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

=12C SODI MVA_SCL 2

=12C SCDI MVA_SDA 26

121015 SMBUS MCP_O DATA
“MAKE_BASE=TRUE

Debug Devi ces

(Not stuffed in production)

Vr ef DACs

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

20 =1 2C VREFDACS_SCL.  —

SMC
4900
( MASTER)

s SMB_0_SO0_CLK

H R5250!
1

s SMB_0_S0_DATA

—7a_SVBUS SMC 0_SO_SCL

SMBus Connecti ons

SMC "Battery A"

(WRI TE: 0X98 READ: 0X99)

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

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

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

&

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

SMC

U4900
( MASTER)

s SMB_BSA CLK

SMBus Connecti ons

« =PP3V42_ G3H SMBUS_SMC BSA

R5280") |'R5281| Battery Charger
O ST " 1SL6259 - U7000
M:zlbgvz 25452}9’ (Wite: 0x12 Read: O0x13)

=SMBUS CHGR SCL

55

s SMB_BSA _DATA

SMC "

Al 1

SMBus Connecti ons

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

8

M ke

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

=12C M KEY_SCL 53

=12C M KEY_SDA 53

20 =1 2C VREFDACS_SDA —

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

2 =1 2C PCA9557D SCL  —

SMC
4900
( MASTER)

s SMB_A _S3_CLK

s SMB_A_S3_DATA

=PP3V: A
R5270| ['R5271 Trackpad
12% 5%16 ) ) J580 )
M:abg/z z%idé’ (Wite: 0x90 Read: 0x91)
— a7 SNBUS srvr: A S3_SCL =1 2C TPAD SCL aa
=1 2C TPAD SDA a4

_747SNBUS SNr:Ass SDA
— VAKE_BASE=TRUE

20 =1 2C_PCA9557D SDA —

EFlI Debug Seri al
M24MD1: U5101

(Wite: OxAC OXAE
Read: OxAD/ OxAF)

- =1 2C_DEBUGROM SCL

+» =1 2C_DEBUGROM SDA

Battery

Battery Manager - (Wite: Ox16 Read: 0x17)
Battery LED Driver - (Wite:

Battery Tenp - (Wite: O0x90 Read: 0x91)

— 717 SMBUS SMC_BSA SCL
=" AKE_BASE=TRUE
— 77 SVBUS SMC BSA SDA
=" TRKE_BASE=TRUE

=SMBUS CHGR SDA

0x36 Read: 0x37)

55

BATTERY
J6950
(See Tabl e)

=SMBUS_BATT_SDA

— =SMBUS BATT_SCL
L

SMC " Managenent "

» =PP3V3_S3_SMBUS SMC_MGMT

U4900
( MASTER)

SVC H

s SMB_MGMI_CLK
s SMB_MGMI_DATA

—a SNBUS SNC MGMT_SCL

—7a SNBUS SNC MGMI_SDA
— WAKE_BASE=TRUE

SMBus Connecti ons
The bus formerly known as “"Battery B"
R5290! IR5291
291 Aot Debug ADC
vELEE ¥t [ (Wite: 0x10 Read: 0x11)
— =12C SMC ADCS SCL .,
— =12C SMC ADCS SDA
L

SMC

Bll

- =PP3V3_S0_SMBUS SMC B SO

MCP89 SMBus

» =PP3V3_SO0_SMBUS MCP_1

1"

Connecti ons

SMC

U4900
( MASTER)

s SMB_B_SO0_CLK

4. 7K
%

1, gW
L5t

H R52601

—14 SNBUS SNC B SO SCL

SMBus Connecti ons

s SMB_B_S0_DATA

—a SNBUS SNC B SO_SDA
— NMAKE_BASE=TRUE

Prod Te

EMC1413: U551
(Wite: 0x98 Read: 0x99)

=12C CPUTHVMBNS_SCL .,
=12C CPUTHVMBNS_SDA ..

NO STUFF NO STUFF
MCP89 R5230") ['R5231
uU1400 '12% 0'016
(Wite: OXEO Read: OxE1) LYY %.L}é’
402, 2402
210 SVBUS MCP 1 CLK
“MAKE_BASE= TRUE
210 SVBUS MCP_ 1 DATA
“VAKE_BASE= TRUE
I
| R5235' |'R5236
MCP89 SMBus 1 is slave port to 18% %6
access internal thernmal sensors LYY i/é-u‘év
402, 2402
Anot her sl ave port is avail able
at 0x10/0x11l, probably not used.
SYNC VASTER=K87 M.B SYNC DATE=02/ 26/ 2010
s
K87 SMBus Connect | ons
d} Appl e I nc.
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8 7

6

CPU Vol tage Sense / Filter

XVi5309
1 2 CPUVSENSE I N

. - PPVCORE SO0_CPU

PLACE_NEAR=U1000. AA13: 19. 05

mm

R5309
iAo SMC CPU VSENSE oy <.
1%
W 11C5309
a0z _L g 3o0F
-1 20%
2 6.3V
X5R
402
GND_SMC_AVSS 3 36 39 40

Pl ace RC close to SMC

MCP Vol tage Sense / Filter

XVI359
1 2 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
SR 35S
» _PPBUS G3H W
o PPB H . Wabh,[ RTHEVENIN = 4573 Chrs
P- CHANNEL SMC _PBUS_VSENSE oo 5
R5315*
100K R5386'| |1 (5385
1/ 16W 5.49K¢ | g 22UF
M- LF 1% S —— 5094
402, 1/ 16W 6.3V
MF- LF 2 SR
PBUSVSENS EN L_DI V 402, 85
GND_SMC_AVSS 45 56 30 w0

Pl ace RC close to SMC

SYNC MASTER=K8/7 M.B SYNC DATE=02/ 26/ 201

TTTLE

Vol t age Sensi n

d} Appl e I nc.
®
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PLACEMENT_NOTE=PI ace near sense resistor o

MCP MEM VDD Current Sense / Filter MCP VCore Current Sense Fi
. _=PP3V3_S0_MCPDDRI SNS
R5416
. =PP3V3_SO_MCPCOREI SNS - MCPCORESO_| MON 1R Ao SMC_MCP_CORE | SENSE rm, o
C54001 p
0. 1%19?7’:: ﬁ . CE%LE
DDRFET_KELVI N e o 83343(80 A _i ggﬁj%o Iz %Zé%
1 SC70-5
2 mp—MCP N 4 MCPDDR SENSE AMP (Sense R "output") H\51A422191 z g\" GND_SMC_AVSS 55 56 30 40
[y MCPDDRFET_SENSE 3N W » > MCPCORESO_VO slin | SCho our |6 MCPCORE | OUT 1 PLACENENT_NOTES:
g Gai n;: 100x .%w Pl ace close to SMC
s e MCPCORESO_1 SP R 4] 1 i
R541(31 5 (Sense R "input") IM(lOOV/\I) e Scal e: 10A / V 02 (For Rand Q
A 411 a\D Max VOut: 2. 48V .
Wil L RS b sense R is R7525, 1mChm . NOTE: Do not stuff R5415 and
2 M:léve Max Vdi ff = 24.8mv R7593 at the sane tine!
MCPDDR_SENSE_E b5,
NO STUFF 1
1 CB/:[4U%4 =
401 o
2 -
%«2154NFV YAE —IE 4%}2{
1 MCPDDR SENSE_B |
: P47
MCPDDR SENSE C 1% SMC_MCP_DDR | SENSE
AANZ—g—SMC NCP_DDR | SENSE o,
603
R4ty i Jiooazs
118 PLACEMENT NOTEs: —— 20%;
M:l%W - = 2 xgé
b5, Pl ace close to SMC
(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_CPUVTTI SNS

« =PP3V42 G3H BMON | SNS

Charger/ Load side
CKPLUS_WAI VE=Pdi f Pr _badTer

o CHGR CSO R P

74 55

™ CHGR CSO R N 4
CKPLUS_WAI VE=Ndi f Pr _badTer

Battery side

NOTE: Monitoring current from

across R7008

ss r—CHGR_BMVON

battery to PBUS (battery discharge)

From char ger

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 54 OF 109
11 NOT TO REPRODUCE OR OOPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 40 O: 76

PLACEMENT_NOTE=PI ace R5431 next to U5413

Sense / Filter

+ _=PPBUS_S5_CPUREGS | SNS_R
1
criTicaL ¥ i 1 C5‘},%7
R5492 132 v = S
0,01 Us5402 2 555 R5418
0. 5% NA213 2 153
osioM e LSNS CPUWIT N siin ©'scio our |8 CPUVTT_| OUT 1”;'5 SMC_CPU FSB | SENSE oy s
§ ~LISNS CPWTT P 4| (s0v1v) " Mzgg}é’ 1 c542%(é
+ _=PPBUS_S5_CPUREGS | SNS oo PLACEVENT NOTES: :E g"“é%
~ Pl ace close to SMC 485
( For R and C) Mzs 36 39 40
Battery (BMON) Current Sense, MJUX & Filter
CBA18 "CbaBy
1 1
- — o}up 0.1 5:: BMON: ENG
US403 2 45, cgﬁ,;z U5413
TRALS 6 NC7SB3157P6XG
IN SCT0 - ouT |8 BVON | NA_QUT 1l S0 sale SMC_BMONMUX_SEL
BMON: ENG .
- . | SL6259 Gai n: 36X
1 N+ REF] 2 5 .
(50v/V) e ved I NA213 Gain: 50x
av R3401
~ 3 4 BMON_AMUX_OUT 1524 SMC_BATT_| SENSE
AAAZ—¢g—SMC BATT | SENSE oy 5
¥ vers ] BVON: ENG Wity
; - P 1 C5490
BMON: PROD 1R5423 402 L 0. 022UF
= R5f,"31 100K PLACENENT_NOTEs: . 8
2 1 %gﬂé" Pl ace close to SMC | 02
Mflg,\é\’ 2 (For R and © L_GND_SMC AVSS 35 36 39 a0
For engi neering, stuff BMON_ENG =L X
For production, stuff BMON PROD 402 NOTE: R5401/ C5490 changed due to | ow

source/sink current of |SL6259.

CPU VCore Load Side

Sense / Filter

lter

Current
R5471
o o MP6_I MoN 15 A% SMC CPU | SENSE
1%
Mzégr‘@’ R5480' |1c5470
17,2k ¢ 11 555l
PLACEMENT_NOTEs: M:l%\ﬁ - gmé%
Place close to smc 02 |” 85

(For Rs and O

DC-I N (AMON) Current

R5481
- CHER AVON 1% 3% | SMC DCIN I SENSE g s
1%
HEY |1c5487

PLACEMENT_NOTEs :

Pl ace cl ose to SMC
(For R and ©

|
|
Mnfe:\,
N
c
T

SYNC MASTER=K8/7 M.B

GND_SMC_AVSS 4 5 20 40

Sense Filter

GND_SMC_AVSS 4 5 20 40

o =

SYNC DATE=02/ 26/ 2010

TTTLE

Current

Sensing -
d} Appl e I nc. | 051- 8407 |'DE
° A 0.0
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CPU PROXI M TY/ HDD FLEX AREA/ FI NSTACK THERMAL SENSOR

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

s _=PP3V3 SO CPUTHVENS R545715
1 > PP3V3 SO_CPUTHVBNS R o
M N LINE W GTHE0. 25 mm
yiew VTSRO0 2
MELF ) APN 35382571 R5516%| |'R5517
DD 10K 10K
~ 1% 5%
75 CPUTHVENS D1 P él&l?}g ://F}E\év ://F}E\év
PLACEMENT_NOTE=PLACE CLOSE TO J4501 IN A CONVENI ENT LOCATION DFEN 402 , 2402
C5521 1 2| pp1 THERM / ADDR]_/ CPUTHVENS THERM L
1 0. 0022uF —— | TI
DETECT HDD TEMPERATURE BC84ng ,\E/)[,?X% 8T 3| R CAL v}, 8 CPUTHVENS ALERT L
) c2rm
Sorrsz3, 402 4| o2/ DN swoatal 9 =1 2C_CPUTHVENS_SDA D =
Hi D1 N
7 CRUTHVBAS 5 one/ pP3 svok | 10 | =i2¢ cputhvens sa D
GND THRM_PAD
6 11
75 CPUTHVBNS D2 P

s I

C5520
501 s 0. 0022uF —!
8@4%732)342 céﬁ?j 2]

402

PLACEMENT NOTE: PLACE U5515 NEAR CPU
DETECT FI N- STACK TEMPERATURE

75 CPUTHVBNS D2 N

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

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

MPT QD SESR  APN 35352795

o+ _=PP3V3 SO MCPTHVENS 1A A'A 2 PP3V3 SO MPTHVENS R
VN LI NE WDTHO. 25 mm
5% M N_NECK_W DTH{O. 25 nm
1/ 16W VOLTAGE=3. 3V
NE;);F {P_T_DI COE_SENSOR
8 1 C5535
75 19CEry—MOP_THVDI CDE P v B ey
—— 20%
T Cosaz U5535 - i,
DETECT MCP DI E TEMPERATURE 100PF 1 oxpr TMP442A o
E 2 |pxy  SOT23-8
=y li NCP_T_DI ODE_SENSOR SCL|_7. =1 2C MCPTHVBNS SCL Ya:n
75 19 gy MCP_THVDI ODE N 3 |oxp2 spal & =1 2C MCPTHVENS SDA D
4 |oxne
an
5 PLACEMENT NOTE: PLACE US535 NEAR MCP
75 10¢gry—CPU THERVD P =

DETECT CPU DI E TEMPERATURE

CPU THERMD N

SYNG DATE=02/ 267 2010

WTER:KW M.B
T

Ther nal

Sensor s

(ﬁ} Appl e I nc.
®

TR O
051- 8407
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. =PP5V_S0_FAN RT

. =PP3V3_S0_FAN_RT

55 T} SMC_FAN O_TACH

» FAN RT_TACH

Q6660
SSMBK15FV
SOD- VESM HF

» FAN_RT

CRI TI CAL
| | 76172804
R564€%9 thT-_SM
1/123/\7 NCPO
M:-Lg
4922 i 5]sv bC
2l 5| TACH
3l 5| MOTOR CONTROL
45| ao
NC><—GO
= 518S0521

_—
SYNC MASTER=K8/7 M.B SYNC DATE=02/ 26/ 201 A
e
Fan Connect or
BTG NOVEET s |
d} Appl e I nc. 051- 8407 | D
S A 0.0
NOTI CE OF PROPRI ETARY PROPERTY: T —
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USB | NTERFACES TO M.B
SPI HOST TO 722
TRACKPAD PI CK BUTTONS
KEYBOARD SCANNER

PSOC USB CONTROLLER

|
|
|
|
|
|
|
v as s =PP3V: TPAD R5704 _ YPASS=U5701. 49: 50: 11 nm
| - =BP3VS 53 3P ove s psoc | Bveassuston BYBESERTOL < SOE
| 5% R X
| %ng” VOLTAGESS. 3V 1C5704 |1 C5705 (1 C5706
40 —L_100PF 0. 1UF 4. 7UF
| -1 5% -1 10% 20%
2 50V 2 16V 2 6.3V
| %?M X7R- CERM T )6(351
|
! il
| = W5_KBD23 ;s
| w7 _PLCKB L WS_KBD22 ;4
| + BUTTON DI SABLE WS KBD21 .,
| w7 _Z2_HOST | NTN W5_KBD20 ;.5
| » WS LEFT _SHI FT_KEY W5 KBD19 .,
| » W5_LEFT_OPTI ON_KEY e W5 _KBD18 .5
| ol ol<|eolal el ool ~leolw|<|e
(1] ToR Tol IToR Yol BToR INVCR NS IS B O IS B B

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

w7 _Z2_DEBUG3 9P4_3 CY8C24794 P4_2{38 W5 KBDI3 ..
! w7 Z2_RESET dps 1 WLF P4 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 ;.
| w -+ _PSOC_MOSI 9p3_3 33752983 p3 2[34 W5 KBD9 s
| 17 _PSOC_SCLK 19p3” 1 P3 0[33 WS _KBDS 7 a3
| w7 _Z2_M SO 1 p5 7 P5 6/32 KBD7 7 a3
| w7 22 _CS L 12p5 5 P5 4|31 WS _KBD1 7 a3
| w7 Z2_MOSI 13p5_3 P5_2{30 W5 KBD2 7
| w7 Z22_SCLK 4p5_1 '\|"n|m|‘_'|(n 8 '\|O|O|N|v|©| P5_0}22 KB 7 a3
| THRML
| FrrelaaShkiaraas  PADE
| EEBNEEEHEHNEENEEBEE 1
| TP_PSOC SCL W5_KBD4 s
| TP_PSOC SDA W5_KBD5 7
| TP_PSOC P1_3 = W5_KBD6 s
| TP_I SSP_SCLK P1_1 TP_| SSP_SDATA_P1_0
| | SSP SCLK/ |1 2C SCL | SSP SDATA/ | 2C SDA
| R527401 Z2 OKIN ;.
| 21 _USB TPAD P 1 2 - USB TPAD R P TP P7 7
! 18w . (PP3V3_S3_PSCC)
| Vios™ -
| R5702 1C5702 |1 C5703 [+ C5701
| 4 ——T00PF~ - 0. 1UF 4. 7UF
| 1 _USB TPAD N 17An 2 = USB TPAD R N T ﬁm T; i . . éggfv

18w 402 202 603

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

TPAD Buttons Di sabl e

s BUTTON DI SABLE

701 |2
sswsmgs%%%g =
=

2[c¥ sty WEN THE LID IS

wso s p_SMC LID |

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

THE TPAD BUTTONS W LL BE DI SABLE

CLCSED

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

IC [PINNAME| CURRENT | RSNS | V.SNS | POAER
TMP102 v+ 10UA 2.55 KOHM| 0.0255 V| 0. 255E-6 W
80UA 0.204 V| 16.32E-6 W

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

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

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

SMC Manual

Left
Keys

shift, option & control
ANDed wi t h PSOC power

keys conbi ned with power

o _=PP3V42_GBH TPAD

a4 43 8

=PP3V3_S3_TPAD

w5 SMC_ONCFFE_L 1 2 .
5%

C5710 1 i 7
JIUF 402

a7 W5 _LEFT_SHI FT_KBD

= W5 _LEFT _OPTI ON_KBD

7 _WS_KBD1 28
w7 _WB_KBD2 27
w7 _\B_KBD3 24
7 WS _KBDA 25
w7 _WB_KBD5 24
w7 _B_KBD6 23
7 _WS_KBD7 22
57 _\WB_KBD8 2
w7 _WB_KBD9 2q
LED: K6_K69 47 \A\Aﬁg ﬁggﬂ) 19
a3 7 18|
.« _\\5_KBD15_C }?‘?‘Z(’lf 27 WB_KBD12 £
—\/1\/%\/—| w7 _WS_KBDI13 14
1/16W 7 W5 _KBD14 15
Vo5~ ;W6 _KBD15_CAP 14
. WE_KBD16_NUM 13
R5715 . _W5_KBD17 17
10K w7 _WS_KBD18 1
w WS KBDIBN 1 N 2 * e KBDLO v
1716w =7 W5 _KBD20
Mios" w7 _WB_KBD21
w7 _WB_KBD22
RS/10 .., ‘ws KBD23
VG
VS
VS
VG

20%
10V 2 a3 7
402
PLACENENT_NOTE=NEAR J5713 = 31
NCX—)

Reset & | sol ati on

button cause SMC RESET# assertion.
to isolate when PSOC i s not powered.

a7 W5_CONTROL_KBD 7 !‘I;ID)A3 B2
QuT B[ 8 WS _CONTROL_KEY
oo | )
an B

0

o

a3

Keyboard Connect or

=PP3V3_S3_TPAD 32

I

29

a4 43 8

o =PP3V42_G3H_TPAD

&

KBD_ONOFF_L

LEFT_SHI FT_KBD
LEFT_OPTI ON_KBD

a3 7

plololslololylolo
|OOOOOOOOOOOOOOOOOOOOOOOOOOOOO(B|

CONTROL_KBD

F- RT- SM
FF14- 30A- R11B- B- 3H

J5713
CRI Tl CAL

518S0637

CRI Tl CAL « 1 C5750
. £ 98.%1UF
U5750 2y oo
SLGAAAPOO6
TDFN
cATI R
sl N~ o Al « WS _LEFT_SH FT_KEY .
7|l N A3 B2
TTPD)
our 8| 8 WS_LEFT_OPTI ON_KEY .
cuner [ )
ap R
n [<2]
L Pul | -up in U5010.
SMC_TPAD RST L g o
CRI Tl CAL « 1 C5755
Voo T ?S%NF sswsmgg/gblrz o
a0 | | = i
2linar TN s[a¥ sty
TPD)
SN a2 Y\ aur a4 SMC_TPAD_RST
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DO NOT SYNC FROM T27.

BOOSTER +18. 5VDC FOR SENSORS

BOOSTER DESI GN CONSI DERATI ON:
- POWER CONSUMPTI ON

- DROCP LI NE REGULATI ON

- RIPPLE TO MEET ERS

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

Teadit CRITI CAL
3. 3UH 870MA D5802
oM T PPSV S3 P18V5S3 1 (Y YY) 2 . P18V5S3 Sw TN PP18V5_S3 R
=PP5V_S3_TPAD RSSHSOQTS VoL TAGESSY VEFSOL0AT: SN HE Ssw TCI-LI\;JDE:TRLE' BO520WEXG VAl TAGESTS! 5V
1 PP5V_S3 P18V5S3 VIN \RE812
THES: 38WM C5818
E mAgst N 39PF —— %nl/\uﬂ
2 A DAY
VIN c%g'ﬁ" 2 Q%ELF
1| _UB805 rala P18V5S3_FB G819
TPS61045 T
N N o ls 72_BOOST_EN , .. 'R5813 o3k 2
I TI CAL :
C5816:| |1 C5817 “on
0. 1uF L L 35UF g ‘R5811 Hiow
W’y T, 1w M B 9 100K 2402
o 5 2 How
o ~[ © 2402

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
2550926
s =PP3V3_S3_TPAD 25500 & PP18VS_S3
2 00 1
72 cs L 1 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 [E1 D T PSOC MSO .
Z2_BOOST_EN wulo ol PSOC_MOSI
Z2_HOST I NTN 16[ 0 o las PSOC SCLK
DT 17 =1 2C TPAD SDA,
Z2_CLKIN NG ST =1 2C TPAD SCL s
22 00 21
516S0689 L
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R5921 PULLS UP SEL PINS TO ENTER STANDBY MODE WHEN PI N | S NOT BEI NG DRI VEN BY SMC Anal Og SI\/B
» _=PP3V3_S3_SMs R51%22
1 2 . ,PP3V3 S3 SMB FILT,
s i
40. |
Ch59221 1C5926
R59120%1 0. 1UF O1UF e
ol e e U5920
1 BMA141
a5, LGA A1\
T N cRiTica 10 SMB X_AXI S o
» > SMB_ONOFF L SMS_PWRDN 12_lselo
= MARE_BASESTRUE 1 6 |sEL1 Al 9 SMS_Y AXI S oD =
5 |st A8 _SMB Z AXIS o

G\D

L

o<

moz3il Lomezg |iooaze

. E—— == Qo — Dad
' o T T
202 402 402

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

Desired orientation when

pl aced on board top-side:

+Y
Front of system
+X
+Z (up) ¢

Circle indicates pin 1 |location when pl aced
in correct orientation
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1

DEBUG_ADC DEBUG ADC
R6003 R600'04
= 1 1 =PP5V_ DEB!I Al DVDD
PLACEMENT NOTE=PLACE NEAR GB450 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 . R 5V_S3_DEBUG_ADC .
NREGK W DrHE0 >
amMT M T e Ve aesy T 20 e
XW6010 XW5020 MeLF DEBUG_ADC DEBUG_ADC DEBUG_ADC DEBUG_ADC M-LF
bl bl 1 1 1 1 C6002 1 C6003
0 PPAVA WANE 1 L7L 2  p3va WAN F_XW 57 PPV SWODD 1 L°h 2 PRV SWODD XW . SGPU?:O 1 %58;0 L g L Tour
PLACE_NEAR=J3201. 22: 25. 4mm PLACE_NEAR=J4500. 9: 25. 4nm — 20% —— 20 — 26% —— 20
DEBUG_ADC DEBUG_ADC 2 2 2 Sex 2 22 2 Sex
1R6010 1R602 405 603 405 603
634K PLACEMENT_NOTE=PLACE RC NEAR U6000 M PLACEMENT_NOTE=PLACE RC NEAR U6000 o
i};’"ww DEBUG_ADC i}:ﬁw DEBUG_ADC
it > L €L
2402 R6012 202 R6022 = AVED - DVDD =  DEBUG ADC
bavs WAN E D | 226K A G ey Sw N | 226K MG G w tfcggog R630301 PLACEVENT_NOTE-PLACE CLOSE TO 900
5% % =1 2C SMC ADCS SDA
DEBUG_ADC A DEBUG DEBUG_ADC A DEBUG 46 ADC_CHO 22 |CHO o ADO D
1R6011 M- LF 1 - 1R6021 M- LF 1 - a6 ADC_CHI1 23 |CH1 AD1
M a0 (2:62012 681K a0 (2:62022 16 ADC_CHR 2 g DEBUGARC
—— 2. 2uF —— 2. 2uF
6w — 1%, 19 W — % . A Cra P soAl . 0 PLACEMENT_NOTE-PLAGE CLOSE TO U900
2%,2& 2 ek 2%,2& 2 ek ADC_CH3 unused, so pul | ing down.  ADG o > | soul 1s_Anc sa ARA 2 =1 2C SMC ADCS SCL »
DEBUG_ADC 16 ADC_CHS s o e <
R6005* 46 ADC_CHB 4 |cHe VREF|_7 ADC_VREE M- LF
4 = 1K 46 ADC_CHZ 5 cHr
116w s lcom REFCOMP|_8 ADC_REECONP
DI VI DER: 2/3 DIVIDER - 2/5 M:;.ég 2 1 2C ADDRESS: 0X10 / 0X11 DEBLG7 DEBLG7
- THRM 1 4 1 C6005
ADC RANGE: OV TO 4. 096V ~— Ao PAD 1 EGPUQ TOUF
LSB: 0.001V olald g as & T, i R
= 2 CERM 2 X5R
402 603
46 5 _=PP5V_S3 DEBUG | SNS .
DEBUG_ADC DEBUG_ADC
1 C6030 1 C6051
0. 1UF 0. 1UF
DEBUG_ADC oV DEBUG_ADC ~ v
2
R6030 DEBUG_ADC o R6050 o
5 50 [I—LSNS Al RPCRT P N ,\'7\‘7\/2 15 | SNS_Al RPORT R P g&%%g PLACEVENT_NOTE=PLACE RC NEAR U000 5 55 [—LSNS COD P N W\/z 15 | SNS ODD R P DESLé%ADC51 PLACEMENT _NOTE=PLACE RC NEAR U000
S — —
3 ow i n sC70-5 = DEBUG_ADC e . CPA330 = DEBUG_ADC
" 4 R6034 " | Lo W R6054
3 IN \ | SNS Al RPORT | QUT 1 2 o-ADC CHP 46 4 I SNS CDD | OUT. 1 2 o-ADC CH4 46
DEBUG_ADC Y = DEBUG_ADC 3 v Y =
2 4 SIN Vs 6
R6031 yaew DEBUG_ADC R6051 ; il A (D:EGB;&ADC
L 1 4 E
7 %0 [Ty LSNS Al RPORT N AR . 25 | SNS A RPORT R N GAIN 1239% a0z SGZ(’U?:“ 75 3 [y SNS ODD N 1/\/3?\/2 s ISNS DD R N G serx “ 2. 2UF
To0g To0g
16w 1 2 &3V 16w 2 &3V
Mios = 02 Mios " 1 402
ADC DEBUG ADC =
DERUG_ADG DEBUG. NO STUFF  DERUG ADG L
Erai R6032 R6033 L CB052 1 R6052 R6053 L
470PF —— 301K , 301K, = A70PF —— 280K , 280K =
10% —— 7 10% —T— b
S0V Pt 1% i aow v
Ry 02 iew NO STUFF oy 2402 iow NQ STUFF
M5 033 Most C6053
470PF 470PF
e E
r— 10% — 10%
50V 50V
Cerm Cerm
02 02
46 8 =PP5V_S3 DEBUG | SNS
DEBUG_ADC
106061
0. 1UF
200
2
55
DEBUG_ADC =
R6060
7 53 [Ty L SNS HOD P a2z, 5 ISNS HDD R P DEBUG_ADC PLACEMENT_NOTE=PLACE RC NEAR US000
4 U061 DEBUG ADC
e . OPA330 -
Most 1 SC70-5 R6064
[ +IN \73P\ 226K
4 I SNS _HDD | OUT 1 2 o-ADC _CHS a6
DEBUG_ADC 3 13 _
SIN e 1/16W DEBUG_ADC
R6061 I_ 4 o ) >
75 33 [T | SNS HDD N v 75 | SNS HDD R N GAIN: 845X 202 gﬁz%g
Tos
1/ ow L 2 Sn
MF- LF - 402
o DEBUG_ADC
NO STUFH  DERUG ADC —
C6062 R6062 R6063 1
A70PF —L— 348K 348K =
0% 1hew * 2
o 2 MF-LF 1%~ NO STUFF
202 , 402 s
host C6063
470PF
V6080 HE
« o =PPBY 55 DERUG | SNS DEBUG_ADC PPVOUT_SO_LCDBKLT M = ot
1 CB050 67 64 7 - 1 2 " SO_LCDBKLT_XW N
T1UF PLACE_NEAR=J9000. 38: 25. 4mm 402
?83“ U DEBUG_ADC
2 o 'R6080
402 Y PLACEMENT _NOTE=PLACE RC NEAR U6000
10
PLACEMENT _NOTE=PLACE RC NEAR U000 riew DEBUG_ADC
™ = 302 SYNC VASTER=K87 M.B SYNC DATE=02/ 26/ 2010
DEBUG_ADC 2 ————
ueos0 R6074 BVOUT_S0_L COBKLT. D1 DEBUG SENSORS AND ADC
75 67 [T I SNS LCDBKLT N 5N sc7o ouT |8 I SNS LCDBKLT | OUT 1 2 o-ADC_CHE a6 ]DEBUG* DA G, NOVEETR
DEBUG_ADC 1% R6081 051- 8407
> ) DEBUG_ADC 75K Appl e I nc.
7 o7 (T I SNS LCDBKLT P Al e REFLL M- LF B >/ o0 T
GAIN: 200X 402 C6074 116w ® A 0.0
2. 2UF b LE . 0.
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. =PP3V3_S5_ROM

SPI : 31MHZ&SPI : 62MHZ SPI : 41MHZ&SPI : 62MHZ
R6150*| ['*R6101 C6100 o| CRITI CAL ‘R6151
ToKs 233K 81r L 10K
Weys > ey i U100 ey
402, 5402 0D 32MVBI T 5402
soP
72 37 [TH SPI_M.B _CLK 8|scLK SI /sl oo|s SPI_M.B M| s 7
MX25L3205DMRI - 12G
oM T
2 e SPI_MB CS L 1 cer
m SPL WP L o/ ace sa'si a2 SPL_MB M SO oy 5 72
5719 7 [T SPI ROM USE_M_.B HHoLD*
SPI : 25MHZ&SPI : 41MHZ ao SPI : 25MHZ&SPI : 31MHZ
NOTE: | f D* is asserted RGll%ZKl ¥ 11R(§3K153
ROM wi I | ignore SPI cycles. 5% 5%
1/16W 1/16W
Vash, 02"
________________________ |
: MCP89 SPI Frequency Sel ect
|
| Frequency] SPI _MOSI | SPI_CLK |
|
| 25.0 MHz 0 0 :
|
| 31.2 MHz 0 1 |
|
| 417 Mz 1 0 |
|
: 62.5 MHz 1 1 |
I NOTE: 42 & 62 Mz use FAST_READ command. :
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=PP1V8RI1V5 SO AUDI O

Y YL

L6201
FERR- 220- CHM

VD MUST BE LESS THAN OR EQUAL TO VL_HD

PP1V8BRIV5 SO AUDI O DI G

AUDI O CODEC

APPLE P/ N 353S2355

=PP5V_S3 AUDI O

8 48 50 52

i

0402

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

=PP3V3R1V5 SO AUDI O g

C6210
1210%7UF 10% PP4V5 AUDI O ANALOG Yo KC
v S L i
o1 o
o o
C6219 *
= 10UF
20%
TNt PLY 2 o
AUDI O HP_ANP -
52 50 45 GND ORITICAL 2012- LLP o 3 ol g ¥ GN\D_AUDI O HP_AMP 48 50 52
@@ 7 [IID-PPAVS AUDLO ANALGE 221 [+ | 06220 402 BVt =
10UF 10UF D VA _REFVA_HP VA 48 49 52 53
20 20 Bl AS DAC 9 |VBI AS_DAC
'R6210 o 2 2 P e F LT HPOUT L| 28 MO IUNE WOTHED 30N M N_NFCI W OTHED 20N AUD HP_PORT L oD =
2. 67K g 44 > | + - AUD HP PORT R
HP¢ M N_NECK_\W DTH=0 20MM. @ 50
§ L CRITI CAL 54206 EN w e AL UB201 QUT_Rl_40 MONLLNE W DTHEQ 308
ol CS4206ACNZC  HPREF| a0 M N_LINE_W DTHEQ 300 M N_NECK_W DTHEQ 200 AUD HP PORT REF am s
2 @n
GPI 00 = ANALOG SW CONTROL =2 AUD GPIO 0 GPI 00/ DM C_SDA1 LI NEOUT_L1+ 3! TP AUD LOL P L NC
GPIOL = HP AMP CONTROL 50 AUD GPIO 1 12 |GPI 019 %CFS%%Z LI NEQUT_L1-| 34 TP _AUD LOL N L NC
NC TP_AUD GPI O 2 14 [GPI 2 - LI NEQUT_R1+| 36 2tg tg z z {OD **  5UB SPKR AMP. SI G SOURCE
GPI O3 = SPKR AMP SHDN CONTROL 51 <O} AUD GPIO 3 15 |GPI O3 LI NEQUT_R1-| 3 oo s
s [Im>-AUD_SENSE A 12 |SENSE_A LI NEQUT_L2+| a1 ADL® L P {0D | FT. SPKR AVP. SIG  SOURCE
CS4206 FLYP LI NEQUT_L2- 30 AUD LO2 L N @ 51
OUT AUD LR R P
53 52 48 5 [TR)-=PPSV3 S0 AUDIO ’ 4 |FLYP LI NEQUT_R2+| 2 AD L2 RN D 7 RT. SPKR AW, SIG SOURCE
LI NEQU -
4 FLYC -Re 2 @
1 FLYN
oeaze - - cRITHoAL AUD CODEC M CBI AS
0. 1UF M CBI AS|_16 2
105 oD
i
2 er \VL_HD
VCOM_2a_CS4206_VOOM
= 1 VL F
Bl TCLK LI NEI N_L+ 1 AUD LI _P L Yan BY
72 10 [rRy—HPA BIT CLK 5 LINEIN G AUD LI REF am
72 19 (TRy—HDA _SYNC | LI NEI N_R+|_2 AUD LI PR am
R6211 10 |sYNC
72 10 HDA SDI NO 1 2 72 HDA SDI N CODEC s |sSDI M CIN_L+| 18 2tgmg:ztz Yann EXT M C OODEC | NPUT
5% sDo MCINL-| 1 am s
i M CIN_R+| 10 ADMCINRP s 5 yc cooec | NPUT
402 1L gRESET* MO N R | 20 ADMCINRN ms
7 10 Ey—HDA SDOUT | (R
72 19 E HDA RST L
NC TP_AUD SPDI F_I N 4 SPDI F_I N VREE+ . CS4206 VREE ADC NC
AUD SPDI F QUT CHI P 48 |SPDI F_OUT -
R6212
39
52 ¢oom—AUD_SPDIE_QUT AIAAMNA DM C_SCL| 4 TP_AUD DM C OLK NC
5%
1/ ew
NKB;F DGND_THRM PAD _AGND
E o
1 .|t 08225 NesTURF
- p— 10UF N
g R6213
2 TANT-POLY 100K
2012 LLP 5%
e
, 402
M N_LINE W DTH=0. 5
53 52 49 48 GND_AUDI O CODEC (\IAQNT:ng DIH=0 20V
a0 ME e U6200 M LRV BT i DI FF_FSI NPUT= 2. 45VRVG
FERR 220- OHf VOLTAGESSY TPS71745 VOLTAGE=4. 5V SE FSINPUT= 1. 22VRVB
52 50 40 o [TIy—=PP5Y S3 AUDIO ! 2 4V5 REGIN SN S Tt FRAVS AUDIO ARALQG o 7+ DACL FSOUTPUT= 1. 34VRMB
200" CRITI CAL DAC2/ 3 FSOUTPUTDI FF= 2. 67VRVS
o200 | 5 REG EN EN NR/FB2 AV IR DAC2/ 3 FSOUTPUTSE= 1. 34VRMG
53 52 48 8 =PP3V3 SO AUDI O :
[ms V ap Ns
1/ 16W 2| 1
VE- LF 1 C6200 . C6203
02 — 1UF 1 C6201 €6202 —— 1UF
10% 0. 1UF —— —1— 10%
S iV Tov —— S v
feid w5 feid
o XW6200 ar. cEf o5
SM
1%2 _ GN\ND_AUDI O CODEC 48 49 52 53
NOSTUFF
R6201 SYNC mlsLTtER:Ks7 M.B SYNC DATE=02/ 26/ 201
0 I'P!!g w —
' 2
| 5% AUDI O CODEC/ REGULATOR
1w S AN e
ity
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I NPUT VOLTAGE Dl VI DER

LI NE
CODEC RIN = 20K OHMB
E(%THEI N ; %O. 36K OHVS (| NCLUDI NG PULL- DOWNS AT ANALOG SW TCH COM PI NS)
FCLP = 43KHZ
VIN = 2VRM5, CODEC VIN = 1.14 VRMS
CRI TI CAL
R6301 S36L
. AUD LI L , 0. 81K AUD LI L DIV 1|2 AUD LI P L "
M NFREN-W BHE: TW M M N-REN-W BFFE. TW Jobe M N-RENR-W BFFE. TW
M5 %R;E%IERM
NOSTUFF
16303 ['R6302
—L 850PF 21.
10%
2 0¥ it e
o 2402 CRI Tl CAL
C6302
2. 2U0F
1|2
11
20%
)GRJ:OCVERM
402
AUD LI GND MN:HEP‘!E:WB:FFE HM 4 AUD LI REE -
52 [ M N;EIE:W ; EZ ;W
15()3300
Pow CRI TI CAL
zﬁfé'z” C6312
2. 20F
1|2
11
GND_AUDI O CODEC 20%
5 52 48 = e NOSTUFF U LoV,
1 402
L 68313
~ 1y 'R6312
R 21. 8K
1/iew
02"
CRI TI CAL
11
R6311 P35
. 1|Iz AUD LI PR@AE

. AU LI R 0 B8/K  AUD LI R DIV |
M NRERR BFFE: TV 1 M NEREEW BHE. TW o n
- - %//Flﬁ‘év )GR%SCV/QRM
402

™AUDI O LI NE | NPUT FI LTER
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CS4206 HP OUTPUT ZOBEL NETWORK

50 48 [TTO)- AUD HP PORT L

NC _AUD HP ZOBEL L

szsoaaEG\DALﬂOH?ANP

NC _AUD HP ZOBEL R

50 48 [TTO- AUD HP PORT R

52 48 8

M N_LI NE_W DTH=0. 3MM

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

HP/ LO AMP
APN: 353S1637

=PP5V_S3_AUDI O YY YL AUD_PP5V_F
0402- LF
t C6520 1 C6521
0.1UF —— 10UF

10% —— 20%

v &3y

2 xR CERM 2 X5R

603

R6520
4 AL GPIO 1 LANA 2

AUD_LO_AVP_I NL_M

50

M N_NECK_W DTH=0. 15MV
M N_LI NE_W DTH=0. 2MM

AUD LO AMP_OUTL

&

5%

116w

WF-LF
202

52 50 48

VDD

l M N_NECK_W DTH=0. 15MV
M N_LI NE_W DTH=0. 2MM

oD 50 52

UD LO AVP_OUTR
o fine Uesoo  ouTtla
AUD LO AVP_INR M s |l QuUTR] 10
= R MAX9724A R MAX9724_C1P
TN
arle oRITICAL
AUD GPIO 1 R 5 SHDN* 6524
CIN2 1UF .
0%
=5 9 g 4 - R6523
Q % & 1) 1) MAX9724_C1N xR 2. 21K
I8 @ 7 1%
= a 1/16W
N ] ~ ~ E) < M- LF
R6522 2402 1R6524
100K
530 P MAX9724_SVSS 2. 21K
1/16W 1%
M- LF 1/16W
2102 T cAL mc%?§3 62"
1
C6522 TUF
—— 1UF 0%
0% , 1oV
0V X5R
GND_AUDI O_HP_AMP e 402
MAX9724 GAI N/ FI LTER COVPONENTS
AV_PB = -1V/V, FC LPF = 35.2KHZ
oRITICAL
6530
330PF
12
I
59
50V
402
R6531
13. 7K
i 2
1%
116w
VE-LF
402
R6530 AUD_LO_ANP_| NL_M
AUD_HP_PORT_L 13. 7K AUD_LO_AMP_OUTL
50 43 [T 1 2 50 oD o 52
1%
1716w
VE-LF
402
R6532 AUD_LO AMP_I NR_M
AUD_HP_PORT_R 13. 7K AUD_LO_AMP_QUTR
50 43 [T 1 2 50 oD o 52
1%
1716w
VE-LF
hos R6533
137K,
1%
1716w
VE-LF
402
oRITICAL
6531
330PF
12

oD 50 =2
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SATELLI TE 796Hz < HPF FC < 936Hz
SUB 80 Hz < HPF FC < 94 Hz
GAI N 6DB (2V/ V)
SPRK AMP. | NPUT REFERRED CLI P PO NT = ~-6dBFS D
ALI AS OF PP5V_S3_REG, M N_LI NE_W DTH=0. 60MV] M N_NECK_W DTH=0. 20vM APN 3538262 1
..=PP5V_S3_AUDI O AMP
CRI TI CAL
rerk 864 o H C66Q /L1 ,C6601 M N_LI NE W DTH=0. 30 mm
AUD LO2_R P 1 5 %KRANP_l NR_P 0, 01LF gz“ C6602 g2| 1 “-47UF M NNES BP0 20 MV
w0 0. 01UF ¢ o 7 52
0402 JAN T8 Y-CAL 2 56\ 1.p
b 02 L 11 M N_LI NE W DTH=0. 30 nm |
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____AUD_LG2_R N LA O rave | NR N 0, 01U | 2 Jsor
* O 0402 N N
R6610 %&11 | @
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« s AUD_GPI O 3 1,\%;\/2 Lpw
ot
.. SPKRAMP_SHDN C
1
ALI AS OF PP5V_S3_REG, M N_LI NE_W DTH=0. 60MV] M N_NECK_W DTH=0. 20MM
..=PP5V_S3_AUDI O AMP
CRI TI CAL
APN: 35352621 100603 N KNS W BT 30 1
CRI TI CAL B2| B1 p— A .
e 8620 66082 T A SPRRAVP SUB_P_OUT o
e e By nssis e B | SR MR VY BTEES, 38 |
10% | N+ QUT, N
L6621 B G621 Ly S SPKRAVE SUB_N_OUT —
AUD LOL R N FERR 1000- 2(}|MSPKRAI\/P_I nsuB_N O; 1UF - 1Lw18311_SuB_N =
* 0402 Y PCND GND
10%
S§ B3| C2
s _SPKRAMP_ SHDN
+ B
APN: 35352621
..=PP5V_S3_AUDI O AMP
ALI AS OF PP5V_S3_REG, M N_LI NE_W DTH=0. 60MV] M N_NECK_W DTH=0. 20vM C66 1 CRI TI CAL
ol ,C6605
L6OE(S):(?;OO'_| ORI TI CAL gz ;;ggZUlF M N LI NE W DTH=0. 30
FERR- 1000- OHM 6630 oML e : m
. M N_NECK_W DIH=0. 20 MM
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| L M AR BEEES: 28 o
L6631 CRI TI CAL Lg3ll LN = 'I:f SLLWWB = SPKRAVE_ N OUT oo 7 52
FERR- 1000- OHM 6631 s
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D 0402 11 B3| 2
30
bits
s _SPKRAMP_ SHDN SYNC MASTER=K87 M_B SYNC DATE=02/ 26/ 2010 A
1 .
- TG NOVEET sz |
d} Appl e I nc. | 051-8407 |'D
° A 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
SROPRLETARY PRCPERTY CF AZFLE, COPUTER. | NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 66 OF 109
Il NOT TO REPRODUCE OR COPY I T
VAL mans resgnes o INWAEREEITTS ) OF 76
8 7 6 3 2 1




6

5

AUDI O JACK: LI/LO HP CONNECTOR, SPDI F TX
w0 _=PP3V3_S0_AUDI O AUD_SPDI F_QUT (7
rer Q405 o
1YY YLz HSMCP@ssys
AUD CONNJ1 M C L6702 _
FERR. 1000° oHM PLACE_NEAR=J6700: 3MM
LYY YLz HS M C N g o e G702
M N-KEMR-W BFHES: SMY 0402 1632 AUD_HP_PORT_REF g o
AUD CONNJ1_SLEEVE CRI TI CAL
FERR 1L2%78H3M 1 5A PLACE_NEAR=J6700: 3MM
APN: 514- 0750 i fYTYW- XW5700
S 2 S GND_AUDI O_HP_ANMP
ISRk 152 w50
AUDI O JACK- - CFR- KB6K87 L6704 PLACE NEAR-IG700: 3MM
F- RT-TH FERR- 220- OHM X601
CRITICAL g LYY )2 AUD_CONN_L " W i AUD_LI _G\D N
2 AUD_CONNJ1_SLEEVEDET 0102
AN 1 AUD_CONNJ1_TI P CE67%A5 AUD_CONN_GND
ZS AUD CONNJ1_RI NG FERR- 220- OHM AUD N R M N_LI NE_W DTH=0. 4MM ”
G 1 m 5 ) CONN_ - M N_NECK_W DTH=0. 2MM
PHS DETECT . 5 AUD_| P_PERPH DET_JACK
3
0o AUD_CONNJ1_TI PDET FERF%—613(906- OHM
HP DETECT LYY 2 AUD_| P_PERPH_DET ORI TI CAL
3 @ - M C CONNECTOR ,Js701
NN | B e RE700 APN: 51850520 Wi S
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-
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SHELT |22 s 02 563 o 5
C = Tz b 2 | A Bre704 cane |, R6701 s BLMCP o C
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f 6. 8V- 100P) 6. 8V- 1005 402 6. 8v- 10008 % ,\{5}%\' =
402 1 402 N N - 1 5807;[): 1 465\'4\/ 4
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— 30
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oo TSRS E705: 15760
4
100PE —L TQ0PF —O
1 CB710 2 2
L TUF sov o 2 Sov =
T % ‘\’77 CEW %EWI CRI Tl CAL
" AUD_LO_AMP_OUTL 2 38 78\2 7617%302
2 r\’\/lll m:kllEgE:\\;\rv [?TV ig ) f% AUD_CONN_L - %/& RT- SM
B U6700 5 R6ZO7 B
AUD_LO AVP_QUTR QOLD_AUDI O_SW TCH 517 SPKRAMP_SUB_R QUT 1 2 SPKRAMP_SUB| P_OUT_CONN 1
© —== | ot |\ JMAXLAZBOEVEY | Ba 1] 1 . % SPKRAMP_SUB_I§_OUT e SPKRAVE_SUB[N_QUT_CONN_2 9| DYN. FULL RANGE
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| Al MT 2 506’2 - % 20
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5 L
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CODEC OUTPUT S| GNAL PATHS
FUNCTI ON VOLUMVE CONVERTER PI N COMPLEX MJTE CONTROL DET ASSI GNVENT
HP/ LI NE OUT 0X02 (2) 0X02 (2) 0X09 (9, A) GPIO0 AND GPIQ.1  0X09 (A)
LINE IN 0X05 (5) 0X05 (5) 0X0C (12) GPIO0 AND GPIQ.1  0X09 (A) AND Ul ELEMENT
SATELLI TES 0X04 (4) 0X04 (4) OX0B (11) GPI O3 N A
suB 0X03 (3) 0X03 (03) OXOA (10) GPIO 3 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 DI
Hi ET X XOD (13, V22, B, LEFT, 7 |
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SSMBN15FEAPE SSMBN15FEAPE WELLF Bhv |2 AVDD
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52 52 49 40 GND_AUDI O CODEC o AL 12C INT L TN ByPAsy 10 RS2 L350
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220K 0 w f—
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ey 2402 'R6865 ReBSC oL
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18V 1/ 16W
2 1 50V 10% 5% 50V
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MagSaf e DC Power Jack
CRI TI CAL
J6900 CRI Tl CAL
78048; 9573 S 23y
0_1 - PP1 | N FUSE 1 2 =PP18V5_DCI N CONN ¢
0':2 @E@-Egi Ev 6" Gbrm 1206- 1
o — 1C6905 |+ CB970 1CB971 |+ 06972
o—ﬁl SENSE t«)gﬂ; — ggyowp —— 1000PI — 1000PF —— 1000PF =PP3V42_G3H ONEW RE ,
o5
NO STUFF L ’ ECV' * by e * g e |® fog- oo | sve Bc Acok vee TC7SZ0BAFEAPE
'R6900 402 t+ R69292 al 5 2 SMC BC ACOK R
51850656 3 190K = 2. 9% ~ 4 Us901
e E 300 o 1 6908
s MAX9940 3 L g 1UF
5 @D SYS ONEW RE 4l NT EXTS —J? %éﬁz PLACEMENT_NOTE=PLACE NEAR US901
= 402
1-Wre OverVoltage Protection an ne = =

DO NOT SYNC W TH K84.

R6905
PPDCI N G3H OR PBUS

VBob"

BYPASS=U6990. 6: 5:

CRI TI CAL
J6950
BAT- K24

M RT-

e MON;‘“EEE Wﬁﬁ m

P1| O
P2

P3

P4

ADAPTER _SENSE_R

3. 425V "G3Hot "

Suppl y

Supply needs to guarantee 3.31V delivered to SMC VRef generator

OR_PBUS R P3V42G3H BOOST
e Googs
ceedl —— CRITICAL
U6990 o220 % L6995
LT3470A 402 33UH =PP3V42_ G3H REG ,
SHDN*  pen SW4 P3V42G3H Sw PrTEL 1 2 s
CRIT1 caP A2 M RHnEoE WBRES 35"Mn  COPHADLOFHF- SM vout = 3. 425V
NCx—{NC 250MA MAX QUTPUT
Vim “Ra (Switcher limit)
an BB 1 C6995 R6394%§1
C6990 1 of o ——2gPF 1%
108 —— 2 ey “’{E'bﬁ KR L

2 m égz 702 2025 |1 C69

8 P3VA2G3H FB == 23UF

<Rb: 2 \

R6996* 05
20%5
1/ 16W
“’%b%i
Vout = 1.25V * (1 + Ra / Rb) =

BATTERY CONNECTOR

=SMBUS_BATT_SCL

P5

» SYS_DETECT L

11

=SMBUS_BATT_SDA

P6
P7

qmmbwm»—\;

ss » PPVBAT_G3H CONN

P8
P9

SHLD_PI N
SHLD_PI N
SHLD_PI N
SHLD_PI N

[00o00lono000000
© |0

518-0359 =

PLACE_NEAR=J6950.9:1 MM

1C6950

B

PLACE NEAR—J5950. 9:1 MW

3

“

CRI TI CAL

RCLAMP2402B
SC-75

R6900, C6960, SI GNAL NAMES CHANGED. HALL

EFFECT CONNECTOR CHANGED.

w23 % o SMZ LI D

0. OOlLé;;_Jj

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

HALL EFFECT ASSEMBLY

Assenbly APN:. 339S0114

- BOwu 639- 0680
- PCBF: 820- 2801
- MCO 056- 3515
- Conn APN: 51850788
om T
B J6955
=PP3Vv42_ G8H HALL HALLEFFECT- ASSY- K87
R6961 F-ST-SM
2 O :SMC LID RS[ 16
0 3 4
NCGTUFFl St 3o o8
402 0 O
339s0114 L

PROTO 1: STUFFI NG K87 HALL EFFECT ASSEMBLY ONTO K87 PADS
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
607- 6831 1 SUB ASSY - HALL EFFECT, K86 K87 J6955 CRI TI CAL
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T
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This node is powered

. t hrough body di odes: . .
Reverse- Current Protection + DAIN through Q7080. Inrush Limter
* PBUS through Q7085,
Charger TOP FETs and

FROM ADAPTER %80 QU055 @7%%5 oA
PPDCI N G3H OR PBUS
o _=PPDCIN S5 CHGR Sl 7I49DPCRITI CAL TN DN W BRR0 S o s Sl 714
- - WIS & " PPDCI N_G3H_| NRUSH
— o ™ N_LINE W DTHE0. 6 rm
a = a M N REGC W DTH=0. 4 1
_ ) - - VOLTAGEST6. 5V
C7085 * X085 —
0. 1UF 470 o——
19% Trew
v, s <
05 2
CHGR AGATE DI V
™ \_LI NE_ W DTHEO. 3 i
M NCREGKW DTH-0. 3
R7086"
332K
ORI TI CAL 116w
MF-LF
D7005 402
BAT332T7323| LM (CHGR SGATE) (CHGR AGATE)
M N_LI NE_W DTH=0. 3 nm M N_LI NE_W DTH=0. 3 nm
1 {>|_\ R7005 M N_NECK_W DTH=0. 3 nm M N_NECK_W DTH=0. 3 nm
20 R7021
3 N DR
CHGR DCl 1/\/5\0//\/2 (CHGR DCI N) . 10 X
i i —2‘>|—| yaw VYV CRI TI CAL
ACIN pin threshold is 3.2V, +/- 50nV Nﬁbz \ 7020 oW .4 CHGR CSI R P 4|2 R7020
NELLF
Di vider sets ACIN threshold at 13.55V 402 9‘-59&2
1w
I nput inpedance of ~40K neets 30mA max | oad CERM R7022 14 CHRR CS| RN 3T Y12-1
sparkitecture requirenents 402 , 1o
PP5V1_CHGR VDD R7001 4_PPDCI N G3H CHGR PLACE NEAR-GT030. 5 1. 511
M NREGKW DTHEO. 3 1 /\j‘\}\/z PP5V1_CHGR VDDP ;fllg\g M N-REGKW DTH-0, 4 CRITI CAL CRITI CAL
VoL TAGESS, 1V ™ N LT NE W DTH-0. 2 - VoL TAGES T8, 5
s o _=PP3V42 G3H CHGR 1 Tow Vobracess v o2 m oz ;igggfo ;izcggfl 1 ?Z,:035 1 ?3,936 ' 378)3;3.:
. Moz C7001 t C7022 * 1 C7021 — 0% — 20w o T o 0%
1UF 0. 1UF —/— —— 0. 1UF 2 BV. ANt 2 BV. ANt 2 XeR 2 XeR 2 X7R
'R7010 C7002 * oV T 3V CASE- D2- SM CASE- D2- SM 603-1 603-1 202
30. 1K 1UF X6R 2 X5R 2 2 X8R
. 20 20
Thew i NO STUFF|'R7002 . . 02 3 3 T
Ve s GND_CHGR AGND %S’OK ~ | APN 35352929 L =
2 1/ 16W - 9
VDD VDDP
M- LF
X R7000 2402 12 \VHST ORITICAL DOl N2 CHGR DO N o CRITI CAL Max Current = 8A
R7012% = SMC RESET L 1 2 CHGR RST L 134SVB_RST_N
1% TR AN 3 RST_| SGATE| 26 CHGR SGATE PLACE_NEAR-UT000. 25: 2mm = Q7030
118w ey D—=SMBUS OHQR SAL lisc.  U7000 acatel CHGR AGATE 1 C7025 4 == RIK0332DPB- 01
s MLF asggmy =SMBUS CHGR SDA 10 [spA TFN cSIPl2824] CHR CSI P 0. 22UF — LFPAKC S f = 400 kHz
22 o [y CHOR VERQ 4 \VFRQ 2 o 27 oS N T
] CHGR
CHER CELL 6 loeLL ~ ‘g CRITI CAL CRITI CAL TO SYSTEM
Float CELL for 1S © BooT| 25| CHGR BOOT L7030 F7040
CHGR ACI N 3 laaN | el 22 TE o oTTRE ! ;I 1 4. 7UH 9. 5A SAMP- 24V
NO_STUEE CHGR | COVP. S || cow 9 PHASE| 23 CHGR PHASE et | momne oo 1 2 L /‘\J 2 =PPBUS_GBH s
R7011?< CHGR VCOWP 7_vcowp Lcarel 21 LGATE EWN;HE&E:‘" &:ﬁ 3 I HLP4040DZ- SM -
16 CHGR VNEG 8 [VNEG P | TS SoreRE NO STURF
HELY 'R7015 14 CHGR CSO P 18 |csop BGATE| 16 CHGR_BGATE 1
022 56. 2K g CHGR CSO N 17 |cson 20v v AMONLS CHGR AMDN oo «© R7015;%
o0 1
Moy % sevv B 5 CHER BVON D © 1,133’32 PPVBAT G3H CHGR REG .
'R7011 i 1 C7050 oY (g Acx14 | soiR Aok gy o TNCLIE 7 P06 ey
9. 31K ‘ 10F 0% ¢ w3, | | MNNEGCWDTEO 4 mm CRITICAL PLACE NEAFeL 7030, 2: 2181
1% v £ 4 E Cc7040 1|, 1 C7045
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4 I RIKO305DPB NO STUEF > CRI TI CAL
LFPAK. HF R7050 Q7055
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—L— 470PF 0. 5% = Sl z137op
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2 CERm 0612-1
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- 3 4 | MNREGCW BTG & a PPVBAT_G3H CONN 750
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PLACE _NEAR=U7000. 29: 1 = VOLTAGE=12. 6V
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B
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VOUT = (2 * RA/ RB) + 2

VOUT = (2 * RC/ RD + 2
<RA> <RB> <RD> <RC>
e e e e e oo o oo oo R7267 R7268 R7269 R7270 e
ROUTI NG NOTE: ' 203 le.ﬂ; OK ZlLﬂ(/)K ZlLﬂ(/)K (150./49K 204 , ROUTING NOTE: '
1 Place XWr203 by Pinl OF L7260. ! sM %\l,‘:lﬁ\é\l %\l,‘:lﬁ\é\l %\l,‘:lﬁ\é\l %\l,‘:lﬁ\é\l sM 1 Place XWr204 by Pin 2 of L7220. !
R s | sv.ss_vre xw0s 02 ) 02 ) 02 ) 02 ) 3vas5_\FB_R7270 s . R
—2 50 NV NV A% VA%, 5
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e e e e e e oo oo oo
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2 53 2 XBR
603-1
s s =PPVI N_S3_5VS3 L,
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16V | o -1 20%
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P p— Mgt o oW o T
v s o 10 SN * LA oo & tan 1 la AL
s oTo. 2 PN s oo, 2 ooTT CRITI CAl CRI Tl CAL
s 8 Lot s LT L7220 PW FREQ = 375 KHZ
L7260 B F i o s oo Y — o rvL2] 22 svessora Moo s more 4. 7UR10A
MAX CURRENT = 13.3A LYY Yz o N 3 7 o 6 ||k 1 2 MAX CURRENT = 9. 1A
PWM FREQ = 300 KHZ CRI Tl CAL ) Sv.ss vor VoL - V2| ~_svesevee PCMO063T- SM
=PPSY_S3_REG 4. 7UH-P}:3A- 15Np4wM 5 sv ss vis AERL VEB2|5 svass vs 2 —PP3V3 S5 REG
° CRI Tl CAL 5V_S3 ENTRIP JENTRI P1 ENTRI P2|® __ 3v3ss EntrlP o S| w = ¢
PLACE_NEAR=1[7260.1: 1.5 MM 7200 . 226% — varl® A N - ORI TI CAL 7250 PLIACE_NEAR=L7220.2:1.5 MM
1 C7293 ! ' C7291 PURPK. 12128 L e i I ' C7251 !
== G 0010F  —— JOUF - 3200F o g ] R7271 PaocD[ 22 7273 R7272 - 150UF = 19F 1 C7253
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r=--=-=-=-"=-—=-=-=- = = = = ==-"=-"=-=-===="=""=""="1
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NOTE: DONT SYNC THI S PAGE FROM T27.
NOTE: DONT SYNC THI S PAGE FROM K6 REMOVED R7380

1.5V/ 0. 75 DDR3 POWER SUPPLY

s =PPVI N_S3_DDRREG

PLACE_NEAR=Q7330.5:1.5 MM

DDRREG PGOCD

<
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CRI TI CAL . L7330
10 Is3 VTT Enabl e . OUH 13A- 5. 6MOHM —PPDDR S3 REG 5 6
11 |S5 VDDQ VTTREF Enabl e
VBST|_22 DDRREG VBST 1 2 o VOoUJUT = 1.501V
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603 N “‘ sM
REC T e oo
-NECR= 1 1 C7320
L L G 001UF
T, 8%
X300 R, 1
SM | - 2 I7 mm
EL)J(I; 1 PLACE_NEAR=U7300.3:1 mmg 1 §7 2 4 PLACE NEAR=U7300. 25: 1 mm (DDRREG FEB)
7] L Vout = 0.75V * (1 + Ra / Req)
X8R 1
462 SEL_1V5=0: Req Rb Rr321
SEL_1V5=1: Req = Rb || Rc <Rb> tiow
2402
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8 7 6 5 4 3 2 1

PLACEMENT_NOTE=PLACE C7419 ACRCSS PINS 1/2/5/6 OF Q7400 AND PINS 3/4 OF Q7401
s =PP5V_SO_CPU | WP s =PPVIN S5 _CPU | WP '
CRI TI CAL CRI TI CAL
LANAL2 PP5V_SO | M/P6 VDD forZ10]s} Rk |rc7a17 418i }UF
M ISFE,E&#& EEE %5;m: S1 - 0. 0270-|M— CEE\A
R7412 ! CJ426 VOLTAGE=5V : C7435 | DPRSLPVR | DPRSTP* PSI* | OPERATI ON MODE - 1 > T 20% 5 }{
0 — && 1 QUF I 2 v 603- 1 202
i 2 éﬁ R 0 1 1 2- PHASE CCM 5
4 '2L¥v 402 2| 8B 4 6 1
5 | =S
s s=PPVIN_S5_CPU | MP LAAA2 PPVIN S5 | M/P6 VI N 0 1 0 1- PHASE ocm 3 s CRI TI CAL
M EE RS o = ORI AL L7400
R7420 1| C7496 Volrace=risv - 1 0 1 1- PHASE DCM 0. 36UH- 20% 40A- 0. 000750HM
1 ?8/ O1UF o1 oT=TRUE (1 M\WP6_PHASEL1) 1YY Y 2 —pp S0 CPU REG
3 T v 1 0 0 - = = ’
Y B+ 1- PHASE DCM Pl NALQ4E- SM
o 1 [y PM_DPRSLPVR 402 —— BLMEGO4ERBERIMORTSS
E TH=0. 25 I\IM 00T 2
- WNEW DTH=8 —1/\/\/\/%[% -RC [L[2]6]7 PLACEMENT_NOTE=PLACE CLOSE TO PIN 1 OF L7400 1 Cr7420
s =PP3V3_SO I WP ___1anNA 2 PP3V3 LYY 3V3 . | TI CAL A 2 0. QQ1UF
0 SM %
R7421 0 o R7447 Dl DT=TRUE sl 6 H’} C%ZF6795 %{40][8 PLACEMENT_NOTE=PLACE CLOSE TO PIN 2 OF L7400 |1 > o\f
&9 ig = Dl RECTFET- MK SM | MVP6_
%}E,\g\/ X ?/mw 1
ss _GND_| P6__SGN\D 2 2402 20 22 (31 314 | M\WP6: 2PHASE | M\WP6: 2PHASE
VIN VDD PVCC — 1 2 1]112 1 2
o1 CPU_VI D<6> B i & Vv 17 =
o1 CPU_VI D<5> - 2o 374005 Rr400 ¢7403 R7404
60 11 CPU VI D<4> - 41 s N n 09 6
1 e 11 CPU VI D<3> - 20 lvims UGATEL Pt _ZU\QV éEé;‘\ﬁ X5R 4 'zu\év
R7445 _ . cPu VI D<2> 739 |y oo % 402
T o0 n CPU_VI D<1> DECH VI B
ZAO?W o 1 CPU_VI D<O> T VI § LoaTEL ,7__ | MVP6_PHASEL XW
69 14 10 CPU_DPRSTP_L. - 0doprSTR 1 P! =
D "WP _DPRSLPVR o 5 orseve P ool 24 s | VPG| SENL (' MVP6_| SENL1)
CPU _PSI_L -2t
© oo 1 MVP6_ | MON - 37 mon ueaTez| 27 ss | MWP6_UGATE2 Of OT=TRE PLACEMENT_NOTE=PLACE C7422 ACRCSS PINS 1/2/5/6 OF Q7402 AND PINS 3/4 OF Q7403
28 ., | MVP6 PHASE2 ss s =PPVIN S5 ,CPU | WP
48 |avs PHASE2 = | M\/P(%_: 2PHASE 1 MVP6: 2PHASE 1 MVP6: 2PHASH i LM/P6: 2PHASE
<NC>.. oL e Lonrez| 0 o | WP6_LGATED I 1 C7401 L &als |1 Cra1l i craze REAQLT
» L MP_VR_ON VR on 20 (G\D I%é‘pl% L 39UF- 0. 0270-M——33UF —— 1 0. 00 150
FROM SM2 VR_PWRGOOD DELAY 1 locom pane2 s1 20% T 20% - % 2% i
+HE————— © o , LIWP6_VR T L 2 By 2 B |2 S Y 402
R7408 o YVTD VIR gm—gVRTT | senel 23 ss | MVPE_ | SEN2 o 2 BIA- SM CASEDRZE- SM 803-1 402
C7405 7K s L MWP6_NTC St 5 s
0. 015uF %%
% %}E'\g\/ o | MVP6_SOET 7 lscer vsum 19 s | MVPE_VSUM 4 q 6 = VPG 2PHASE
16 5 ocseT[® s | MVP6_OCSET : 3 S L7401
402 LAANA2 s | MVP6_RBIAS 4 |reias val8 | \WP6_VO NO STUFFJ_l 0. 36UH- 20% 40A- 0. 00075(0HM
proop| 16 s | MVP6_ DROOP C7416 ( | M/PG_PHASEZ) CRI'TI CAL (Y Y Y )_2__ PLAGEMENT_NOTE=PLACE C742p CLCSE TO[PIN 2 CF L7401
ss | MVP6_VDI FF 13 |y rr | MVPG: 2PHASE 0. 001UF O oTeRE ’ Pl MALOAE- SM LA TO PIN 2| OF L7401
| M\WP6: 2PHASE R7413 | M\WP6: 2PHASE ore| 17 ss | MVP6_DFB 1, 2 10% %EN 2
12 50V 2 BLMALO4E; BRpMNORTS55 2 .| C7423
1| £130% LA e 1 +Rya18 RIALT | craz9 N = 0, HO1UF
| MVR6: 2PHASE —— 10% K = | MVEE_FB o s 1K 5. 90K | FEopE | MVP6: 2PHASE 1|2 6|71 MvPe: 2PHASE 403 _ 4
by %1&\4\/ s | MVP6_COVP 10 |cop RTINS e % FTE L —S 1 471 = CRI TI CAL SM | MVP6: 2PHASE N 2 )
R7409 2| 02 2 = | MPE VW 9l %}E}é’ ok 2 50v 13. 7K 31 wps: 2PHASE | MVPS: 2PHASE
E1S | MP6_VDI FE_RC 2 402 CERM o 9 C%Z ! (L2 /P6: 2PHAS
%15‘,4\’ ) 25 |\ 402 1Y 'ZLEV ooTRE 5| G L R'Eg%%’_? &‘_/VV\’ 1 AN W/Pe voe =
2 | P6; 2PHASE —1 2 _
2 1 &5’5/4 i f oo om0 (1 WP6_VO) : f|37K405 C7404 R740
3|4 5 09 e
e 2 e ' R7430 5 e £ o e
2 2 (1 WP6_FB) C7431 ?%352K ) J_ § PLACEMENT_NOTE=PLACE CLOSE TO PI|N 1 OF L7401
T /PG 2PHASE 0 00LH | MvPs: 2RHALEVPO: AP Rl 73215 i = | MVP6: 2PHASE
.| Cra14 | 1C7434_ |1 C7428 ' R7415 13 mps vo r wo=PPBV SO CPUIMP o ' R7443
470PF (L PG % -4 Qg%ossur—— 0. 47UF o | 1R742-6 HASI 65K
_— = T, T, 1 g
2 i% | M/P6: 2PHASE i 2 38K : elien 3, %-ZLW B L 3 iow
1 Cr413 1 1/15w 2
C7407 R7410 2o, M
OPF 1 10KOHM § ML
¢+l MWP6_COVWP RC —— 4, 1 08'3//901UF ; 81K 0603- LF 2 (| M/P6_I| SEN2)
- 2PHAS 2| 402 ST %ﬁls 2
1I|¥¥|ZBI£P E 2 B 5 e ERT- J1VR103J (I \WP6_VSUM
94, 6K (1 \WP6_VO)
e
2 (| M\VP6_COWP) R1100/ R1101 **ON THE CPU PAGE** PROTECT THE | WP6 | F THE CPU IS NOT | NSTALLED
wssl MP6_VSEN P R7422 2 s% M-l CPU VCCSENSE P ,,
0 M N_LI NE_W DTH M N_NECK_W DTH
2PHASE 1PHASE e ssl MVP6_VSEN N R7423 . 3 .| MVP6_OCSET 0.25 W 0.20 WM
56 | . 1 2 5% ME-LE CPU _VCCSENSE N ., T WP6 VSUM 0 o5 WM 0 20 M Y |
D | M\VP D . .
PWM Fr eq. 300 kHz 300 kHz C7421 2 C7433 2 2 C7432 o mvPG VOG SGN 0.50 MM 0.20 MM ::
0. 22uF —— 0. 001UF —|— —— 0. 001UF 5 _ 0.25 MV 0.20 MV ]
Max Current | 44 A 17.6 A 1T A - 8% OM T pLACEVENT_NOTE=PLACE CLOSE TO PIN 21 CF U7400 .| MVP6_DROOP 0.25 W 0.20 W a
CERMGR 1 ceRw T ghgm XWr 400 , | WP6_DFB 0.25 W 0.20 W S
Load Line |-2.107 nV/A|-4 mV/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 M =
| M\VP6: 1PHASE BOM LT AGE=0 %—_L . | MVP6_RBI AS 0.25 MM 0.20 Mv a
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON = M N_LI NE_W DTH M N_NECK_W DTH
- . | MVP6_PHASE1 1.5 MV 0.25 MV a
11450307 1 RES, MIL FI LM 1/ 16W 8. 25K, 1, 0402, SND, LF R7417 | MVP6: 1PHASE PG BOOTT TRy PETEYY TR - -
11450336 1 RES, ML FILM 1/16W 16.9K, 1,0402, SM LF R7416 | \VP6: 1PHASE . | M\VP6_UGATE1 1.5 W 0.25 WM ::' ﬁ ;, — S
| WP6_LGATEL
13250080 1 CAP, CER, . 22UF, 20, 6. 3V, X5R, 0402 C7428 | WP6: 1PHASE M N_LI NE_W DTH M N_NECK_W DTH © ] ng—l (SalgNl ; 25% g z: m <3 I M/PG CPU VCDI’ e Regul at or
- | M\WP6_VDI FF 0.25 MV 0.20 MV 8 <3 BT
11450236 1 RES, ML FI LM 1/ 16W 1. 58K, 1, 0402, SVD, LF R7409 | \VP6: 1PHASE :: VPG FB2 0 25 W 0 20 W g M N_LI NE_W DTH M N_NECK_W DTH Appl e Inc. 051 8407
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. TWP6_COVP 0.25 W 0.20 W . TWP6_BOOT2 0.25 W 0.25 W 8 A.0.0
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« =PPVI N_SO_MCPCORE

o =PP5V_SO_MCPREG
R756O CRITICAL | CRITICAL | ORI TI CAL l
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n T 1%
w cop MCPCORESO_I MoN__ R7593 0 WEFM S MCPCORESO_| MON R 28 |\ v ®  ecor|i7 MOPCORESO BOOT M N-KENR- JH 0. 54389 A o =PPMCPCORE_SO_REG,
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32 |FDE %N%WTBIE: : 102%'; _— 270}5"0: - (é).o/001UF
b MCPCORESQ, VSEN _NGhE= o
R5>63 MCPCORESO], RTN Y, e . —IEA%
1%
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__DP_I G AUX_CH P

71

DP_AUX_CH C P

DP_EXT DDC A K-[ " o
- T Ly lo

ot gt

<
(2]
SI GNAL_MODEL=DP_AUXCH_FET
- — — 3
amT | Jo

Q300
SSM6N16FE
SOT563

L S| GNAL_MODEL=DP_AUXCH_FET
oMT
376350857

DP_AUX_CH_C_N_

_DP_I G AUX_CH N

of ~ DP_EXT _DDC DATA o
) »
S| GNAL_ MODEL=DP_AUXCH_FET Lyl % U;r lylo S| GNAL_ MODEL=DP_AUXCH_FET
M T [ ° Q) OM T 376S0857
Sare 0302
SS'\S/ET5636 SS| wl;lélsﬁ FE
DP_CA DET ame
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
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s DP_EXT _M._F_P<0> 1

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

DP_EX] _% F_N<Q> 2/ Y Y L3
DPF—E
4
RCLAMP0524P
SLP2510P8
210 101
9lne NC|10

PLACE_NEAR=J9400. 3: 3MWM

125 &R ba

1 TOMLZL0- 4SM,

s DP_EXT _M__F_P<1>

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

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

Port Power Switch
CRI TI CAL
L9400
4 9 FERR- 120- OHM 3A
. _=PP3V3_S5_DP_PORT_PWR nggg% B PP3V3 SO DPILIM . 1 2 _PP3V3 SO DPPVR
5N out L @Eﬁg&gv«geﬂtgi gg W 0603 NECK W DTH= X
o % 107 my—PMLSLP_S3 L 4 len oorpB TP_DPPWR OC L 1%9941%9
o X
2
CRI Tl CAL CRI TI CAP] I ECV'
94811194801 19487 |(C9485: (9486
S.3fp = oA 20 | e - Sl -
- CERM. 1 2 2 3V
%”%ﬂm—fcmg’% Lan v 2%
R9420*
100K T
EL HDM _CEC 9%
M NI DSPLYPRT- K83- GEN2
1R9425 F- RT- THSM
1M ( BOT ROW TOP ROW
i,é_lﬁ'\év TH PINS SM PI NS
2402 2| GHOT_PLUG DETECT  GNDO---
12!:81-%13/{190%% 1 41 5CONFI GL M._LANEOP O
oo DP_EXT_M _P<3> (9414 1|2 . DP_EXT p<3> 4 |OME210-4SM = g OCONFI@R  M_LANEONO ?
"1uF | [10% Tov R 402 AN OG\D awno
0.1u e | DP_EXT_M_F_P<3> 10/ oM LANESP . Laneanol®
DP_EXT M._N<3> (9415 1|2 s DP_EXT_M._C N<3> 3 (Y'Y Y2 ] DP_EXT M._F N<3> 12] OM_LANESN | 11
[ 0. 1uF | [T0% T6V X5R 40 ” gGNB M,iLANElNg -
N GND
5 oy DP_EXT_AUX_CH C P 161 HAUx_cHP M._LANE2P 022
s ogaryDP_EXT_AUX CH C N -;—g—oAux,CH\l M_LANEZNO2E
wo =PP3V3 SO_DPCONN bP ESD OPP_PYR RETURNO
+ ZPP5VRAV3 DPCADET =
U CRI TI CAL \ SHI ELD PI NS J
R9f0%§1 R9442! m%g5£4P *212514- 0706
(2% 10%‘;) R9421* SLP2510P8 ’
b, 1 109K
o @m-DP_EXT_CA DET 2 ;15}29/2 2io 1q1
6 9INC NC|10
440 =+
2N70020 X .5 " - = Cg:DT'F(S,‘zL
: ) L
E: S P CADERQL PLACE_NEAR=9400. 12: 3WM ) D400
1 3 RCLAVPO504F
INTO02 4)?!.(‘:)5 By = PLACE_NEAR=J9400. 2: 3MWM
ST 363 E: o)s DP_CA DET, O 1 .
4 . DP to DVI/HDM
RO422| cable Adapter 2 S
@440 nust have Drain to Gate |eakage of <500nA and Gate to Source resistance of >5Mihm IMS (om has 100k
9 M:lgw pull-up to DP_PWR 4 4
b5,
o o _=PP3V3_S0_DPCONN
1
R94140§ R944 1
25 10K
WELPE M:l%\ﬁ
402, - S
» o DP_EXT_HPD 202,
6
441
ZWOOZ%X-? o
SOT-36 Ig:ez DP_HPD Q)
1 3
441
ZWOOZ%X-G ]
SOT- 363 E:Ie 5 DP HPD Q
4 1 DP Source nust pul |
RO423' G
1 12% greater than or equal
Nf:it to 100K (DPv1.1a).

DO NOT SYNC. K6 PAGE W TH

| DP_EXT M._F_N<1> 2 YYY L3
7
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SLP2510P8
51 0 104
6|NC NC|7
g PLACE_NEAR=J9400. 9: 3MWM

FL 94
AR
s DP_EXT M._F _P<2> 1 S VER 2 4

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

K84 CONNECTOR

DP_EXT_M._F_N<2> 2 Y YyL.s

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

DP_ESD
CRI TI CAL
D9411

RCLAMP0524P
SLP2510P8

¢
&

g PLACE_NEAR=J9400. 15: 3WM

s DP_EXT_M._C N<2> C9417 1: 2 DP_EXT_M._N<2> am e
0. 1uF °
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PLACE_NEAR=L9710: 3V
GRD CAL CRI TI CAL
33U+ £ BA I ONCHM D9710
S . - SCOD- 123
’ PPVI N BKL 1YY Y L2 PPVOUT SO LCDBKLT SW 1 ll>‘|L2 PPVOUT SO LCDBKLT ;. o
NECK_W DTH=0. 38" MM 1217AS- 2SM Q‘!EEN W DDT,_,=FE8 g Ly KRR BTEES: 34N
AE?—(gW PLACE_NEAR=L9710: 3NM1 Oggg ]%L s E(::KN%& RB160M 40 Oggg %L CCR:|99 ](:\gl_ gg;%m710 2; 3MVI AEC:—SX‘{I
C9713 1 RO730 1 1 1
| SNS LCDBKLT P 0.1F —— —— 10UF 10 DI DT=TRUE — 4/ ——4,/UF —— 1000PF
75 45 25V 397 37 5 &8y 5 &8V 5 100V
Sk 2 2 %R LW f = 600kHz XIR- CERM XIR- CERM XIR oM T
I SNS LCDBKLT N - poes ; 2402 e e 7 Xwp 701
75 46 @ PLACE'\/ENT_'\DT-ES PLACEMENT_NOTE=PLACE [LOSE TO L9710 G\‘D L KLT PG\ID 1 % 2
NE N
e
(C9710- C9711) L
LCDBKLT VI N
NZ-NECK-W DTH=0.
- . WE: C9711 AND C9717 NOT | N REF SCHEMATI C.
20 VDCL 4
PLACEiNEAFkLB700 1 3MVI 3
1C9711
1000PE/ - L :%LSL‘;LF PP5V5 so LCDBKLT 23 | voe2 vour| 24 ggtz,u:f ggtz,u:; ggtz,u;_ﬁ PLACEMENT_NOTES:
QG gkj 2 %28 ! ! !
6031 C9700 1 109701 VATAESS S CRI TI CAL RO715:| —={100PF | ——1I00PF | — IOOPF PLACE NEAR L9700 C
3 3 3
2. 2%’; 58'.,/2UF u9700 ]-1!,\//' 2 22t 2 22 2 22t (C9721- C9726)
o0V oV - * o 402 402 402
X5R- CERM 2 2 X8R CERM MC34845CEPR2 OVP = Vovp (1 + Ra/ Rb) 1/ 16W
W [ s Rt VRS- I AR A
‘ 22 | CDBKLT OVP <Ra> 100PE —— 100PE - 100PE -
68> o ST S8 §B T BT PECD
oo mp—LVDS_| G BKL_PWi 2 AAAL LVDS_| G BKL_PWM R 16 | py R R cERY Rg0
Yo 18 | wake ol 7 BKL MC CHL 1 2 . LED RETURN 1 7 o
%2 | 9799 6 . M RERECRW BTHES: 30 ™ v e 403 N LED RETURN gwm
TIEE EN cel 8 BKL MC CHR 1 2 . |2 e
2 iﬁxm LCDBKLT COMVP 17 cral ® BKNL:E%/%ESMC}BBHE& 20" BKL T: PROD Wt dod™ LA N 2 LED :RETURN g o
'RO726 o VKW BTEES 2 T oo 1 RS BIFES 3o, R9§20 A g
10K = - I sET ol 10 BKL NC_CHA LARA 2 e T pron M0 LED RETURN 4 o
Hisw 9705 : LCDBKLT | SET [, RSB 5, eV ew Ro721 MBS S
2402 o odate L H 2 3 W sl 11 BKL 1 2 : LED _RET! RN - 7 e
0% —— M RHiEoFW BHFES: 30" 59 1/ Tew R9 722 0"
iy 2 el 12 W53 LAAA2 LED RETURN 6
LCDBKLT COMP RC N’HECE‘W BH:Eg 30 mm M:s/fF 416216W \m - 30"
1 14 | CDBKLT_FAI L
1R9705 9706 |'Rr1O FAIL RO716:
3.32 220RF —= S 15, 38 R9702* .
1% 2% 1/16W g 243K & PLACE_NEAR=U9700. 25: 1M
%/Flilf\év Ry 2 YootH I § § BB NOSTUFF 59Aw 11860 oM
5 402 402 2" <Ri set > ololal  wla 0 i 21(552 XV\QSZOO
Al | N 402, <Rb>
- NP LEDBIL L SED L 2 PLACEMENT _NOTE=PLACE XW9700 FAR FROM THE NO SY PINS 3 AND 4 B
| SET = 153mA / <Riset> NEGK WY DTH=0. 2471
— =
13.3 I nch, K84 Panel (9 LEDs per string)
TARGET: | SET = 20mA, OVP = 35V
ACTUAL: | SET = 19.9mA, OVP = 35.2V
_—
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
103S0198 3 RES, THIN FLI M 1/ 16W 10. 2 CHM 0. 1, 0402, SM RO717, RO718, RO719 BKLT: ENG 10.2 ohmresistors for current
103S0198 3 RES, THIN FLI M 1/ 16W 10. 2 CHM 0. 1, 0402, SM R9720, RO721, RO722 BKLT: ENG neasur enent on LED stri ngs.
101S0075 1 RES, MF, 0 OHM 5% 1/ 8W SMD, LF, 0805 R9700 SENS_R: PROD
WTER:K87 VB e A
miaz
LCD Backl i ght Driver (I\/C34845)
d} Appl e I nc. 05 8407
8 A 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
FRBoRNETARY | L%E%’&%E‘EEPSERE%%T“E NG
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 97 OF 109
DO NOT SYNC FROM K84. L9710 CHANGED TO K6/ K69 111 NOT TO REVEAL CR PUBLI SH 1T I N WHCLE CR PART
I'V ALL RI GHTS RESERVED 67 O: 76

3 2 1

8 7 6




FDC638APZ_SBMS001

SSOT6- HF

e

CRI TI CAL
F9800
2AMP- 32V
=PPBUS _SO_LCDBKLT 1 2 PPBUS SO _LCDBKLT_ FEUSED <
= s DS

0402 TF VRN B 25m |
R9808 98021
301K 0. 1}Lé§ -4
ghaew b1
2402 il

PBUS_SO_LCDBKLT_EN DI V

PBUS _SO_LCDBKLT_EN L

807 b
B
sors63 | Kh
—
s[G" slz
BKLT EN L
o o (TR LVDS | G BKL_ON
807 B8
ssheNISRORE |
sors63 | Kh
—1H
T M-
2[c™ sk
s T BKLT PLT RST L

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

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

PPB

=12. 6V

PPBUS SO LCDBKLT FET

MOSFET FDC638APZ
CHANNEL P- TYPE

RDS( ON) 43 nChm @. 5V
LOADI NG 0.4 A (EDP)
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8 7 6 5 4 3 2 1

FSB (Front-Side Bus) Constraints CPU / FSB Net Properties
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G&:’{ ELECTRI CAL RAI NT SET PHYSI CA':‘ZI? T YPtSPAO NG
FSB_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD _ — — o E— ESB D L<15. . 0>
— O ESBDATA GROPO | ESR | _ .. 71014
FSB_DSTB_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =1:1_DIFFPAIR | =1:1_DI FFPAI R CO—ESBDATA GROPO | ESR 50S ESB_DATA FSB_DI NV_L<0> 710 14
0| |CD—ESBDSIBO | ESB DSTB 50S | ESB DSTH FSB_DSTB L_P<0> 1014
— — Q [>—ESB_DSTRO ESB DSTR 50S | ESR DSTR ESB_DSTB_L_N<0> 7 10 14
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT 3 - - -
— — 5]
FSB_DATA * =2x_DI ELECTRI C 2 FSB_DATA TOP, BOTTOM| =4x_DI ELECTRI C 2 o D_W__Bﬂ,zgz E:*xii Egg B' k,\</3&'<'1i6> T
CO—ESBDATA GROP1 | FSR | | 710 14
FSB_DSTB * =3x_DI ELECTRI C ? FSB_DSTB TOP, BOTTOM| =5x_DI ELECTRI C ? _ CO—EsBDstEl | S DSTR 50S | ESR DSTR FSB_DSTB L_P<1> 710 14
= = ©®| |[>—EsBDsTBL | ESB DSTR 50S| ESR DSTR FSB _DSTB L N<i1> 71014
FSB_ADDR * =STANDARD ? FSB_ADDR TOP, BOTTOM| =3x_DI ELECTRI C ? g = == =
<47..32> 7 10 14
FSB_ADSTB * =2x_DI ELECTRI C ? FSB_ADSTB TOP, BOTTOM| =4x_DI ELECTRI C ? @ O ESBDATA RO BSR *:2: E:*xx Egg B' II:N4Z <2§2 °
O ESBDATA GROP2 | FSR | | 710 14
FSB_1X * =STANDARD ? FSB_1X TOP, BOTTOM| =3x_DI ELECTRI C ? X CO—FEsBDstR2 | FSB DSTR 50S| ESR DSTR FSB DSTB L_P<2> 7 10 14
< FSB 1B >
o f - . f | ESB _DSTB 50S | 7 10 14
Al 4x/2x/1x FSB signals with inpedance requirements are 50-ohm si ngl e- ended. @ O ESBDSIE2 — BSBDSTA S0S BB DSTA SB DSTB L_N<2 °
FSB 4X signals / groups shown in signal table on right. @ D—w—ﬁﬂizz ESB*xIQ Egg B' k,\</63'<'338> T
Signals within each 4x group should be matched within 5 ps of strobe. O ESEDATA GROUPE PSR Sﬁfnsm FSE DSTB L P<3> 7o
f . i | ESB _DSTB 50S | FSB 7 10 14
DSTB# conpl ementary pairs should be matched within 1 ps of each other, all DSTB#s matched to +/- 135 ps. o EsB.DhsmEd  FSB DSTR. g FSE DSTB L N<3> °
f . : . . . : N . | ESB_DSTB 50S | 7 10 14
Spacing is 2x dielectric between DATA#, DINV# signals, with 3x dielectric spacing to the DSTB#s. | (CD—FSADSIE: . BSA DSTA S80S - BSA. o
FSB 2X signals / groups shown in signal table on right. x O D_ESB!AIDR,GKLED__SB,EZZ ESfo Egg QEI(_)<i(<a4 3(>)> T
Signals within each 2x group should be matched within 20 ps. ADTSB#s shoul d be nmatched +/- 270 ps. NG e _?s:}m ;:]mm FSBE ADSTB L<0> o
Spacing is 1x dielectric between ADDR#, REQ# signals, with 2x dielectric spacing to ADSTB#. @ 5 oS = = T
. . . . FSB_A L<35..17> 7 10 14
FSB 1X signals shown in signal table on right. L@ . ADSTE _?327:2: E:i:':ﬂ FgB ADST%5L<1> °
CO—ESB ! _ 710 14
Intel Design Cuide recormends FSB signals be routed only on internal |ayers. - 1x <R 50S EsB 1x ESB ADS L
CO—EsB ! _ 710 14
NOTE: Intel Design Guide allows closer spacing if signal |engths can be shortened. CO—ESB_BREQQ | ESB 50S ESB 1X ESB_BREQO_L 10 14
2]
SQURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.1 | =22 EShh0s " ESE AR o
SOURCE: Santa Rosa Platform DG Rev 1.5 (#22294), Sections 4.2 & 4.3 g| |2 Fonas S ESE DBSY L o
o| |CoO—ESB- u = 10 14
[ i 7 L 1X ESB 50S ESB_1X FSB _DEFER L 10 14
CPU Si gnal Constraints - di=a=sr ey I FSE_DROY L o
PHYSI CAL_RULE_SET LAYER &LE’A‘((E%TE M NI MUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP § CoO—EsB X ESB 50S ESB 1X FSB_ H T_L 7 10 14
= O—ESB1X ESB 50S ESB_1X FSB H TM L 7 10 14
CPU_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD (c% iy Esb s0s Esb1x ESB LOCK L
— = ;! _ 710 14
CPU_27P4S * =27P4_OHM SE| =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 7 ML 7 ML LS O—ESB_CPURST | ESB 50S ESB 1X FSB_CPURST L 10 13 14
- - - - - - - - — : <2..0> 10 14
NOTE: 7 mi| gap is for VCCSense pair, which Intel says to route with 7 m| spacing w thout specifying a target inpedance. L D—Esﬁflz ngﬁ E:*K Egg ?ng\_( i g o
CO—EsB ! _ 10 14
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG WG SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG WG CO—CRUASYNC CPU 50S CPU_AGITL CPU_A20M L 10 14
— — <2..0> N
CPU_AGTL * =STANDARD ? CPU_AGTL TOP, BOTTOM| =2x_DI ELECTRI C ? mJFFR'R ) 2: jf::: gt j,:;r: gg Egglﬁ f g o
— [ | EERR | L L 10 14
CPU 8M L * 8 ML ? CO—CRUASYNC CPU 50S CPU_AGITL CPU _| GNNE_L 10 14
CPU COVP N 25 ML i O—CRUINT | CPU 50S CPU_AGITL CPU INIT L 10 14
— : CPU_ASYNG R CPU 50S CPU_AGTL CPU_| NTR 10 14
— . . [— L L
CPU_GTLREF * 25 ML ? SR DG recomends at |least 25 nmils, >50 nmils preferred CO—CBULASYNG R CPU 50S CPU_AGTI CPU_NM 10 14
" . = O CRUL PROCHOT | CPU 50S CPU_AGITL CPU_PROCHOT L 10 14 36
cPu_I TP 2:1_SPACING ? I CO—CPU_PVRED CPU 50S CPU AGTI CPU_PWRGD 10 13 14
CPU_VCCSENSE * 25 ML ? CO—CRUASYNC CPU 50S CPU_AGITL CPU SM _L 10 14
O - - - - . CPU_ASYNC CPU_50S CPU_AGITL CPU STPCLK L 10 14
st CPU signals with inpedance requirenents are 55-ohm singl e-ended. VP y—— oL 50s oL 8 L PM THRMIRI P L
Some signals require 27.4-ohm singl e-ended i npedance. | —— oL pL 20a CPLL AGTL FSB CPUSLP T 1o ee
CO—ESBCRPUSLP | L LAG 10 14
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.1 O CPUEROM SB CPU_50S CPU_AGITL CPU DPSLP_L 10 14
SOURCE: Santa Rosa Platform DG Rev 0.9 (#20517), Sections 4.4 & 5.8.2.4 O CRULDPRSTP | CPU_50S CPU_AGTI CPU_DPRSTP_L 10 14 58
. . CO—CBLLASYNG CPU_50S CPU_AGITL ESB_DPWR L 10 14
MCP FSB COWP Signal Constraints . s o con @k rsn 100n] Lk e FSB LK OPU P
PHYSI CAL_RULE_SET LAYER &L?A‘({E%JTE M NIMUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CO—ESBaK crPU CK FSB 100D QK ESB FSB_CLK_CPU N 10 14
" — — — — - - = L CLK | TP LK _ESB 100D | QK _ESB FSB CLK | TP_P 1514
MCP_50S =50_OHM SE|  =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD D—F‘Sﬁi ok Lo Yy - FSB LK 1 TP N o
I CO—ESB.AK MP QK ESB 100D | G K ESB FSB_CLK_MCP_P 1a
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT O—ESBaK Mp ClLK FSB 100D | QK FSB FSB CLK MCP_N 14
MCP_FSB_COMP * 8 ML 2 O CPULERR | cPU 508 CPU | ERR L 0
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.1.4 [O—BM.DERSLPVR CcPU 50S CPU_AGTI PM DPRSLPVR 14 58
FSB C:I OCk Con t r | nt D_(jee above) CPU 50S CPU_AGITL | M\WP_DPRSLPVR s
S a S N O ME_CPu cOw MCP_50S Mep EsB cave | MCP_BCLK_VM._COWP_VDD .,
PHYSI CAL_RULE_SET LAYER &LE’A‘((E%TE M NI MUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [— MCP_CPU_COVP MCP_50S Wime 14
CLK_FSB_100D « ~100_OMM DI FF| =100_OHM DI FF | =100_OHM DI FF | =100_OHM DI FF | =100_OHM DI FF | =100_OHM DI FF | o eceuc MP_50S MCP_ESE_C) NP gg CONE \éﬂg S
O Me_cry cave MCP_50S MCP_ESB_COVP | 14
=== === CO—CRU GILREE CPU 50S CPU_GTI REE CPU_GTLREF 10 20
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' i CPlL cpL LEOQ CPlL O:,U COVP<3> "
CLK_FSB * =3x_DI ELECTRI C ? CLK_FSB TOP, BOTTOM| =4x_DI ELECTRI C ? U e CPU 27PAS CPU_COVP CPU_COVP<2> 10
. N - Do—eucawe CPU 50S CPU_COVP CPU_COMP<1> 10
SQURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2.5 -y e ozeas T op CPU CONP<0 .
O—XPe_1Dl CPU 50S cPy | TP XDP_TDI 1013
[O—XDE_ 10 CPU 50S cPy | TP XDP_TDO 10 13
O—XE_ M CPU 50S cPy | TP XDP_TMS 10 13
O—XDE_TK CPU 50S cPy | TP XDP_TCK 10 13
>_TRST_| CPU 50S cPy | TP XDP_TRST_ L 10 13
O—XDE_EPM L CPU 50S cPy | TP XDP_BPM L<4. . 0> 1013
CO—XDE_BPM LS CPU 50S cPy | TP XDP_BPM L<5> 1013
OO (ESB_CPURST 1) |cpus0s CPU LTP XDP_CPURST_L 13
[ CPU_50S CPU 8M L CPU_VI D<6. . 0> 11 58
[— CPU 50S CPU 8M | | M\WP6_VI D<6. . 0>
O CPLLVCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE P 11 58
[O—CBLLVCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N 11 58
O (CPU VCCSENSF) | cpy 27p4s cpy veesensE | | WP6_VSEN P s SYNC MASTER=K8/ M.B SYNC DATE=02/ 26/ 2010
O—(CPU VCCSENSE) | cpy 27p4s cpy veesense | | WP6_VSEN N - amya -
CPU/ FSB Constraints
d} Appl e Inc. 5' 8407
8 A.0.0
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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 O K MEM A CLK N<5. . 0> 15 26
— O MEMA CKE MEM 40S MEM CTRI NMVEM A _CKE<3. . 0> 15 21 26
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ NFM7A7(]\|T| NFM740§ NFMi(‘TRI 'VEM A CS L<3 3 o> 15 26
MEM_CLK2NVEM i =4: 1_SPACI NG ? NV DG says 3x inner, 4x outer O MEM A CNTL MEM 40S MEM CTRI MEM A ODT<3. . 0> 15 26
MEM CTRL2CTRL * =2: 1_SPACI NG 2 | NV DG says 2x inner, 4x outer O MEM A QD MEM 40S NEM_ OMD. MEM A_A<15..0> 15 20
. MEM A_CMND MEM 40S MEM CMVD NVEM A BA<2..0> N
N — & 5 [ LA A L s 26
MEM_CTRL2MEM 2.5: 1_SPACI NG P NV DG says 2x inner, 4x outer NEM A_ NVEM 40S NEM. NVEM A RAS L 1o
MEM_CNMD2CMVD i =1.5: 1_SPACI NG ? NV DG says 2x inner, 4x outer O MEMA QD MEM 40S MEM CMVD MEM A CAS L 15 26
— ) oD oD MNEM A VE L
VEM CND2VEM * =3: 1_SPACI NG ? NV DG says 2x inner, 4x outer O MEMLA MEMLAQS NEML e
— . MEM A _DQ BYTEQ MEM 40S MEM DATA MEM A DQ<7. . 0> 15 28
* =1.5: ? | — LA L L
MEM_DATA2DATA 1.5: 1_SPACI NG P NV DG says 2x inner, 4x outer NEM_A_DQ BYTET VEM 40S VEM_DATA MVEM A _DO<15. . 8> 1o
MEM_DATA2MVEM * =3: 1_SPACI NG ? NV DG says 2x inner, 4x outer CO—MEM A DQ BYTE2 MEM 40S MEM DATA MEM A_DQ<23. . 16> 15 28
Y L L MEM A DQ<31. .24
o . MEM A_DQ BYTE3 MEM 40S MEM DATA .. > 15 28
M DQS2VEM * =3: 1_SPA( 2 NV = LA L L
MEM. VE 3: 1_SPACI NG I DG says 4x inner, 5x outer O MEMA_DQ BYTE4 MEM 40S MEM DATA NMEM A _DQ<39. . 32> 15 28
MEM _20THER * 25 ML ? CO—MEM A DQ BYTES MEM 40S MEM DATA MEM A_DQ<47. . 40> 15 28
O MEMA_DQ BYTEG MEM 40S MEM DATA NMEM A _DQ<55. . 48> 15 28
Menory Bus Spacing G oup Assignnents O MEMADQANIEL —{ME40S—beu para— NEMA_DO<63.. 862 o
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG RlJLé SE‘T NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG RULESE.T : NFM*A*m BYTEQ NFNLAOQ N':'VLDATA 'VEM A O> e
_ X _ h 7 2 RULE SET_ . - - " - RULESET. O MEM A_DQ BYTE NEM 40S MEM DATA MEM A _DiVk1> 1528 ]
MEM_CLK MEM_CLK * MEM_CLK2MEM MEM_CMVD MEM_CLK * MEM_CMD2MVEM CO—MEM A DQ BYTE2 MEM 40S MEM DATA NVEM A DiVk2> 15 28
" = " = O MEM.A_DQ BYTE3 MEM 40S MEM DATA NVEM A _DIMK3> 15 28
MEM_CLK MEM_CTRL NEM_CLKZT\/IVE‘N!H MEM_CMVD MEM_CTRL NEM_CNDQ»NFN.IH NEM A DO BYTE NEM 408, NEM DATA VEM A DVE4> e
MEM_CLK MEM_CMVD * MEM_CLK2MEM MEM_CMVD MEM_CMVD * MEM_CMD2CMVD CO—MEM A DQ BYTES MEM 40S MEM DATA NVEM A _DIVK5> 15 28
— — MEM A_DQ BYTES MEM 40S MEM DATA MEM A_DIVK6>
- - = N L L 15 28
MEM_CLK MEM_DATA NEM_CLKZT\/IVE‘N!H MEM_CMVD MEM_DATA NEM_CNDQ»NFN.IH NEM_A_DQ BYTEZ NEM 408 NEM DATA VEM A DVE7> o
MEM_CLK MEM_DQS VEM_CLK2NMEM MEM_CMVD MEM_DQS * VEM_CMD2NMEM Lo MEM 70D MEM DS VEM A DOS P<0> o
_ _ O MEM A DGSO MEM 70D MEM DCS MEM A DQS N<O> 15 28
NET_SPACI NG_TYPEL | NET_SPACI NG _TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET MEM 70D VEM DS MEM A DQS P<1> 15 28
S S MEM 70D MEM DS MEM A _DOS _N<1> 15 28
M _CTRL M _CLK * M_CTRL2MEM M_DATA * = -
MEMLCT MEMCL MEMLCTRL2ZVEM MEML MEMLCLK MEM_DATAZVEM. MEM 70D MEM DO MEM A_DQS_P<2> 15 2
MEM _CTRL MEM _CTRL * MEM _CTRL2CTRL MEM _DATA MEM _CTRL * MEM_DATA2MEM MEM 70D VEM DS NVEM A _DOS N<2> 15 28
" = " T MEM 70D MEM DCS MEM A_DQS_P<3> 15 28
MEM_CTRL MEM_CMVD NEM_CTRLZ}I\(I‘EI\./’IF MEM_DATA MEM_CMD NEM_DATAZ}I\V/EI\./’IF MEM 70D NEM DR VEM A DOS N<3> .
MEM _CTRL MEM _DATA * MEM_CTRL2MEM MEM _DATA MEM _DATA * MEM_DATA2DATA MEM 70D VEM DS NVEM A _DQOS P<4> 15 28
" = " = MEM 70D MEM DCS MEM A_DOS_N<4> 15 28
MEM_CTRL MEM_DQS MEM_CTRL2MEM MEM_DATA MEM_DQS MEM_DATA2MVEM MEM 70D NEM DR VEM A DOS_P<5> .
I _ MEM 70D MEM DCS MEM A _DOS_N<5> 15 28
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET MEM 70D VEM DS MEM A DQS P<6> 15 28
— — NVEM 70D VEM DS VEM A_DQS_N<6> 15 2
MEM_DQS MEM_CLK NEM_DQSZT\/IVE‘N!H MEM_CLK NEM_QOTHEVRW MEM 70D NEM DR VEM A DOS_P<7> o
MEM _DQS MEM_CTRL i MEM_DQS2VEM MEM_CTRL i i MEM _20THER MEM 70D VEM DS NVEM A _DOS N<7> 15 28
MVEM DG5S MVEM_CVD * VEM DQS2VEM MVEM_CVD * * MEM 20THER MEM 70D NEM. QLK MEM B CLK P<5..0> 152
M B K _N<5. . 0>
MEM_DQS MEM_DATA * VEM_DQS2MEM MEM_DATA * * MVEM_20THER MEM_Z0D MEM ALK M2 a 50 e
M B <3..0> =
VEM_DQS VEM_DQS * VEM_DQS2VEM VEM_DQS * * MEM 20THER MEM 403 MEM CTRL ME (KE<3. . 0 122
- MEM 40S MEM CTRI MEM B CS L<3..0> 15 27
* | L L
DDR3: Need to support MEM *-style wildcards! NEM 408 MM CTR VEM B _ODT<3. . 0> o
DQ signals should be matched within 5 ps of associated DQS pair.
N . . . H h h : . . fo») M B _A<15.. 0>
DQS intra-pair matching should be within 1 ps, inter-pair matching shoulw be wi thin 360 ps &m{:g: &m* NNEEM B BA<2 8> o
No DQS to cl ock matching requirenent. NN A0S vy VEM B RAS L e
CLK intra-pair matching should be within 1 ps, inter-pair matching should be within 2 ps. MM A0S vy VEM B CAS L o
CMD/ CTRL signals shoul d be matched within 150 ps. 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 pENLDATA NS DO15 0 o
! . » A .. 15 28
SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112), Section 6.2 MEM 408 MEM DATA MEM B DO<23. . 16> o
MCP NMEM COWF i gnal Con ral n MEM 40S MEM_DATA MEM B_DQ<31. . 24> o 2
S g a St a t S N MEM 40S MEM DATA MEM B _DQx<39. . 32> 15 28
PHYSI CAL_RULE_SET LAYER AGFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP MEM 40S MEM DATA MEM B DQ<47. . 40> 15 28
— MEM 40S MEM DATA NMVEM B_DQ<55. . 48> 15 28
M * =4 M_SE =4 M_SE =4 M_SE =4 = = L A
MCP_MEM_COVP 0_OHM S 0_CHM S 0_CHM S 0_CHM_SE STANDARD STANDARD MEM 408 NEM DATA MVEM B DO<63. . 56> .
— MEM 40S MEM DATA MEM B_DMVkO> 15 28
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ NFM740§ NFMil')ATA 'VEM B M1> s 28
MCP_MEM_COWP * =2x_DI ELECTRI C ? MEM 40S MEM DATA VEM B_DiVk2> 15 28
. . MEM 40S MEM DATA MVEM B_DIVK3> 15 28
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.2.2 v 408 \Ev DATA NEM B DNEA> e
MEM 40S MEM DATA MEM B_DMVK5> 15 28
MEM 40S MEM DATA MVEM B_DIVK6> 15 28
MEM 40S MEM DATA VEM B_DIVK7> 15 28
MEM 70D MVEM DCS MEM B_DQS P<0> 15 28
MEM 70D MEM DCS MEM B_DQS_N<O> 15 28
MEM 70D MEM DQS MEM B_DQS P<1> 15 28
MEM 70D VEM DS VEM B _DOS N<1> 15 28
MEM 70D MEM DQS MEM B_DQS P<2> 15 28
MEM 70D VEM DS NVEM B_DQS N<2> 15 28
MEM 70D MEM DCS MEM B_DQS P<3> 15 28
MEM 70D VEM DS VEM B_DQS_N<3> 15 28
MEM 70D MEM DQS MEM B_DQS P<4> 15 28
MEM 70D MEM DQS MEM B_DOS N<4> 15 28
MEM 70D MEM DCS MEM B_DQS P<5> 15 28
MEM 70D MEM DCS MEM B_DQS _N<5> 15 28
MEM 70D MEM DCS MEM B_DQS P<6> 15 28
MEM 70D NEM_ DOS VEM B_DOS N<6> oo SYI\CII ll\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 “Dry OOnSt raints
RV g Nem ez
MCE_MEM cave | voe MvEM cave | MOP_VEM COVP_ VDD s le I nc 051- 8407
MeP_VEM cave | vee vEm cave | MCPVEM COVP_GND 15 App . —
8 A.0.0
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PCl - Expr ess MCP89 Net Properties
ALLON ROUTE . NET_TYPE
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G?:’» ELECTRI CALiw\lSTRAI NTfSEl' PHYSI CAL SPACI NG
PClI E_90D * =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF » PCLE 90D PCLE PEG R2D P<15. . 0>
CLK_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 [— PCI E_90D PO E PEG R2D N<15.. 0>
[O—BEGRD PCI E_90D PClE PEG R2D C P<15. . 0>
= PCI E_90D PClE PEG R2D C N<15.. 0>
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI G—{T _ SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI G—{T _ PEG 2R PCLE 90D PCLE PEG D2R P<15.. 0>
PCl E i =3X_DI ELECTRI C ? PCl E TOP, BOTTOM| =4X_DI ELECTRI C ? PCl E 90D PCLE PEG D2R N<15. . 0>
| —
< PO E N B L P = PCI E_90D PClE PEG D2R C P<15.. 0>
Gk PG om = POLE 90D PaE PEG D2R C N<15.. 0> D
MoP_PEX_CoV - 8 ML ? = PCLE 90D PCLE PCI E_AP_R2D P \
SOURCE: MCP89 I nterface DG (DG 04625-001_v0.9), Section 2.3 [ PCIE_90D POLE PCIE AP_R2D N .
O—BCLE AP RD PCl E 90D PClE PCIE AP R2D C P s 16
[ PCl E_90D PClE PClE AP_R2D C N s 16
NEED PCl e Genl/ Gen2 not es! = au— ST AR
! 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 ENFT R2D PCl E 90D PClE PClE_ENET_R2D C P 9 16
. - PCIE_90D PCLE PCl E ENET R2D C N o 16
I Vi | = y
Anal og Video Signal Constraints = _rar oer e PaEeon | ear PO E_ENET D2R P
ALLOW ROUTE = [ PCI E_90D PO E PCl E_ENET_D2R N o 16
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G?:’» : bl F7QOD PCLE PC‘ E ENEr D2R C P
CRT_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD [ PCl E 90D PClE PCl E ENET_D2R C N
[— PCIE 90D PCLE PClE FWR2D P
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET [— PCI E 90D PO E PClE FWR2D N
N N PCl E_EW R2D PCl E_90D PClE PCE FWR2D C P s 16
CRT 20 ML ? CRT CRT CRT_2CRT = PG E_s0n . PG E FWR2D C N o
CRT_2CRT * 15 ML ? [O—BCE EW PR PCl E 90D PClE PCl E FW D2R P s 16
PCIE_90D PCLE PCl E FW D2R N o 16
CRT_2CLK * 50 ML ? | m— =
— fa—t PCIE 90D POLE PCIE FWD2R C P
CRT_2SW TCHER * 250 ML 2 f— PCLE 90D POLE PClE_ FWD2R C N
CRT_SYNC * =4x_DI ELECTRI C 2 O MCP_PE0_REECI K QK PO E 1000 CLK PCLE PEG CLK100M P .
vy N —2x Dl ELECTR P [ K PCE 1000 LK PCE PEG CLK100M N s 16
MeP_DAC. X CTR C . O ME_PE1_REFQK CK PO E 1000 LK PO E PCl E_ CLK100M AP_P s 16 C
CRT signal single-ended i npedence varies by |ocation: = QK PAE 1000 QK PO E PCl E_ CLK100M AP_N o 16
- 37.5-ohmfrom MCP to first term nation resistor. O ME_PE2_REFQK QK PAE 1000 QK PO E PCl E_CLK100M ENET_P 91
- 50-ohmfromfirst to second term nation resistor. CIK PCIE 1000 OK PAE PCl E_CLK100M ENET_N 016
| m—
- 75-ohm from output of three-pole filter to connector (if possible). MCP_PE3_REEQ K QK PAE 1000 QK PO E PCl E CLK100M FW P o 16
! p p r PoOss | —
R/ &' B signals should be matched as cl ose as possible and < 10 i nches. i QK PAE 1000 QK PO E PCl E_CLK100M FW N s 16
SOURCE: MCP89 | nterface DG (DG 04625-001_vO0.9), Section 2.4.1. O MCE_PEX_CLK_COVP P pEX_cave | MCP_PEXO_TERMP 16
Digital Video Signal Constraints O—caL gD car_sos car CRI_1G R C PR
I [CO—CRI_GREEN CRT_50S CRT CRT IGG Y Y
PHYSI CAL_RULE_SET LAYER ALLOW ROUTE |\ \j MUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CRT_BIUF CRT_50S CRT CRT | G B_COw_PB
= = CRT_L G _HSYNC
— — — CRT_SYNC CRT_50S CRT_SYNC
DP_90D =90_OHM.DIFF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF » = v o =08 v CRT 1 G VaYNG
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 [CO—ME_DAC VREE e pac cove | MOPTV_DAC VREFR =
OO IMS IGTIXC DP_90D pspLaypert | TMDS |G TXC P
e === OIS LG IXC DP_90D pisplAyport | TMDS | G TXC N
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ : TM)S7I GﬁTXD |')P7°0|') DI SPLAYPCRT T'\/DS | G TXD P<5 j O>
DI SPLAYPORT * =3x_DI ELECTRI C ? DI SPLAYPORT TOP, BOTTOM| =4x_DI ELECTRI C ? OIS IG TXD DP_90D 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> .
DP_EXT_M 90 port | DP 1 G M._N<3..0>
LVDS intra-pair matching should be 5 nils. Pairs should be matched within 100 nils. Do et gz: o PTG ALK chi P °
NOTE: NV DG recommends 90 ohmdifferential for LVDS, but cabl e/display assune 100 ohm = b ExT ALX Gt b 900 Dy eoL Ay c DP 1 G AUX CH N oo
Di spl ayPort/ TMDS intra-pair matching should be 5 ps. Inter-pair matching should be within 100 ps. = == = SP = oo
Di spl ayPort AUX CH intra-pair matching should be 5 ps. No relationship to other signals. O ME_TMISO_RSET MCP_DV_CQVP MCP_TNMDSO_RSET 17 24
Max trace length: LVDS 10 i nches, DP 8.5 inches. O ME_TMDSO VPROBE MCP_TMDSO_VPROBE 17 24
SOURCE: MCP89 | nterface DG (DG 04625-001_v0.9), Section 2.4.2 I\DS_1G A K LS 1000 Lvos LVDS |G A CLK P . B
Co i O L\VDS 1GA QK LVDS_100D LVDS LVDS |G A CLK N o 6
SATA I nt erf ace nSt rai nt S N CO—L\VDS 1 G A DATA LVDS 100D LVDS LVDS | G A DATA P<2..0> 70 6a
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP O—LVDS LG A DATA LVDS 100D LVDS LVDS | G A DATA N<2..0> 70 6a
SATA_90D « ~00_OHM DIFF | =90_OHM DI FF =90_CHM DI FF =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF El: oS e A AT 10 - tggg : g ﬁ §$ﬁ E;gz
OO L\DSIGREAK LVDS_100D LVDS LVDS IG B CLK P
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT OO—L\DSIGE AK LVDS 100D LVDS LVDS I1G B CLK N
- === LVDS | G B DATA LVDS 100D LVDS LVDS | G B_DATA P<2..0>
SATA =3x_DI ELECTRI C ?‘ _ SATA TOP, BOTTOM| =4x_DI ELECTRI C ? :: VDSl G B DATA L\vos 1000 s VDS 1 G B DATA N<2.. 0>
SATA_TERMP * 8 ML ? CO—LVDS LG B DATA3 LVDS 100D LVDS LVDS | G B_DATA_ P<3>
SATA intra-pair matching should be 1 ps. 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_CQVP MCP_| FPAB_RSET 17 24
SOURCE: MCP89 | nterface DG (DG 04625-001_v0.9), Section 2.6 O MCE_L EPAB_ VPROBE MCP_| FPAB_VPROBE 17 2 —
[CO—SATA_HDD R2D SATA_90D SATA SATA HDD R2D C P 18 33
[ SATA_90D SATA SATA HDD R2D C N 18 33
= SATA_90D SATA SATA _HDD R2D P 733
[ SATA_90D SATA SATA HDD R2D N 733
[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 733
[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 733
[ SATA_90D SATA SATA_ODD R2D N 7 a3 —
[CO—SATA 0D 2R SATA_90D SATA SATA _ODD D2R P 18 33 SY'\C,, ’,\ﬁSTERbK87 ME SN DATEZ02/ 2672010 A
SATA ODD D2R N N H
= aaraaon | oara SATA_ODD D2R C P MCP Constraints 1
D SATA ODD D2R C N 7 e NORDER
SATA_90D SATA as Appl e Inc 051- 8407
[ \MCP_SATA_TERWP saTA_TERVP | MCP_SATA TERMP " p . ey
S A.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
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LPC Bus Constraints

MCP89 Net Properties

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
LPC_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
CLK_LPC 55S * =55_OHM SE|  =55_OHM SE =55_0HM SE =55_0HM SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG

LPC

=1. 5x_DI ELECTRI C

CLK_LPC

=2x_DI ELECTRI C

SOURCE: MCP8

9 Interfac

e DG (DG 04625-001_vO.

9,

Section 2.7

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

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

usB

=2x_DI ELECTRI C 2

usB

TOP, BOTTOM| =4x_DI ELECTRI C

SOURCE: MCP89 Interfac

SMBus I nterf

e DG (DG 04625-001_vO.
ace Constraints

9), Section 2.

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

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG I GHT

SvB

=2x_DI ELECTRI C 2

SOURCE: MCP89 |

HD Audi o

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

Interface Constraints

9

SOURCE: MCP89 |

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

Constraints

SI O Si gnal

10

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

SOURCE: MCP89 |

SPI Inte

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

rfac

e Constraints

11

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

CLK_SLOW * =1. 5x_DI ELECTRI C 2

PHYSI CAL_RULE_SET

LAYER

ALFON RUTE | M NI MUM LI NE W DTH

ON_LAYER?

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

SPI_55S

*

=55_OHM SE

=55_OHM SE

=55_OHM_SE

=55_OHM_SE

=STANDARD

=STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

SPI

=1. 5x_DI ELECTRI C

S

SOURCE: MCP89 | nterface DG (DG 04625-001_vO0.9),

Section 2.12

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

OO—LPC AD LPC 558 LPC. LPC AD<3..0>

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

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

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

= K IPC 558 | QK IPC LPC ClLK33M SMC

[— K IPC 558 | QK IPC LPC CLK33M LPCPLUS

O USB EXTA USB 90D USB USB_EXTA P

[ USB_90D USB USB_EXTA N

[— USB_90D USB. USB_EXTA MJUXED P

[ USB_90D USB USB_EXTA _MUXED N

CO—USB M NI USB_90D USB UsB M N _P

D USB_90D USB USB_M NI _N

[CO—USB EXID USB_90D USB USB_EXTD P

[ USB 90D USB USB_EXTD N

O USB_CAVERA USB_90D USB USB CAMERA P

[ USB_90D USB USB_CANMERA N

CO—USB.BT USB_90D USB USB BT P

= USB_90D USB USB_BT_N

CO—USB TPAD USB_90D USB USB_TPAD P

[— USB_90D USB USB_TPAD N

OB IR USB_90D USB USB IR P

[ USB_90D USB USB IR N

O USB EXTB USB_90D USB USB_EXTB_P

= USB_90D USB USB_EXTB_N

CO—UsB.T57 USB_90D USB USB_T57_P

= USB_90D USB USB_T57_N

CO—USB EXTC USB_90D USB USB _EXTC P

[ USB 90D USB USB_EXTC N

[O—USB_SDCARD USB_90D USB USB_SDCARD P

[ USB_90D USB USB_SDCARD N

o UsB w USB_90D USB UsB WM P

= USB_90D USB USB_VWM N

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

OO HA BT AK HDA_55S HDA HDA BIT_CLK

HDA_55S HDA HDA BIT_CLK R

[O—HDA_SYNC HDA_55S HDA HDA_SYNC

[ HDA 55S HDA HDA SYNC R

O HDARST | HDA 55S HDA HDA RST R L

= HDA_55S HDA HDA_RST_L

CO—HbA SDIND HDA_55S HDA HDA_SDI NO

[— HDA_55S HDA HDA _SDI N_CODEC

[O—HbA spaur HDA_55S HDA HDA_SDOUT

= HDA_55S HDA HDA _SDOUT_R

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

O ME SUs aK QK SIONS5S | QK SILON PM ClLK32K_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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MCP RGM | (Ethernet) Constraints

PHYSI CAL_RULE_SET LAYER AFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
MM _cawe ~sTANDARD 75 ML 75 ML -sTANOARD ~sTANDARD ~sTANDARD
ENET_M1_SSS =55_orSE =s5_amse =s5_amse -s5_amse —sTanoaRD ~sTANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG I GHT

MCP_BUFO_CLK

=3: 1_SPACI NG 2

ENET_M 1

12 ML 2

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

88E1116R (Et

her net

PHY) Constraints

PHYSI CAL_RULE_SET

LAYER

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

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

ENET_MDI_100D.

-100_amon FF =100_0HM DI FF

=100_0HM_DI FF

=100_0HM_DI FF

=100_CHW DI FF

DI FFPAI R NECK GAP

=100_CHW DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG I GHT

ENET_WDI

25 ML 2

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

ELECTRI CAL_CONSTRAI NT_SET

NET_TVPE

PHYSI CAL

SPACI NG

MCP_M | _COVP_VDD

o Me MI_cawe MCP_M | _COVP

o MEML_cOw MP M1_COVP MCP_M | _COVP_GND

O ME_CLK25M BUEQ ENET M1 55s | vop BUEQ ak | MCP_CLK25M BUFO_R

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

O—ENEL M ENET_M 1 _55S | ENET_M 1 ENET_NMDC

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

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

= ENET M1 55S | ENET M| ENET_RXCTL_R

[ ENET M1 55S | ENET M| ENET_CLK125M TXCLK_R
O—ENELIXAK ENET_M 1 _55S | ENET_M 1 ENET_CLK125M TXCLK
[O—ENEL_TXD0 ENET_M 1 _55S | ENET_M 1 ENET_TXD<0>
CO—EMNEL_TXD ENET_M1_55S | ENET_M | ENET_TXD<3. . 1>
O—EEL DD ENET_M 1 _55S | ENET_M 1 ENET_TX_CTRL

i ENET M1 55S | ENET M| ENET_RESET L
CO—ENEL_MDI ENET_MDI 1000 ENET_MDI ENET_MDI _P<3.. 0>

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

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

18

9 31

31

18 31

9 31

31

18 31

18 31

18 31

18 31

31

9 31

9 31

9 31

9 31

31 32

31 32

32

32
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SMC SMBus Net

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

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
L SMC A S3_ | SMB_55S SMB SMBUS_SMC A _S3_SCL 7 3
> SMC A S3_ | SVB_55S SMVB SMBUS_SMC _A_S3_SDA 738
, SMC B SO SMB_55S SMB SMBUS_SMC B_SO_SCL 3
> SNVC B S0 | SMB 558 | SMB B, DA 38
, SMC QSO SMB_55S SMB SMBUS_SMC O_SO_SCL 3
> SMC 0 SO SMB_55S SMB SMBUS_SMC O_SO0_SDA 3
L SMC BSA_ |svesss  fsvm 0 I SMBUS SMC BSA SCL ;s
. SMNC_BSA_ | SMB_55S SMVB SMBUS_SMC BSA_SDA 7 38
Vol _ SMB_55S SMB SMBUS SMC MGMT_SCL -
. SMC _ SMB_55S SVB SMBUS _SMC_MGMT_SDA s
SMBus Charger Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—CHER Csl 1TO1_DI EEPAI R CHGR CSI _P ss
= 1TOI_DI EEPAI R CHGR CsSlI _N ss
[ 1TO1_DI EEPAI R CHGR CSI _R P ss
D 1TOI_DI EEPAI R CHGR CSI _R N ss
CO—CHER €SO 1TOl DI EEPAIR CHGR CSO P 55
[ 1TOl DI EEPAIR CHGR CSO N 55
[= 1TOl DI EEPAIR CHGR CSO R P 40 55
D 1TOl DI EEPAIR CHGR CSO R N 40 55

SYNC MASTER=K8/7 M.B SYNC DATE=02/ 26/ 2010

"7 SMC Constraints

DI RG, NOVEET sz |
(f} Appl e I nc. 051- 8407 | D
o A. 0.0
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2 1

M sc 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’@#"
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 NCLRULESEr NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NCLRULESEr
MEM_CLK GN\D * GND_P2MM MEM_CLK VEM_PONER * PVR_P2MM
MEM_CVD G\D * GND_P2MM MEM_CVD VEM_POVER * PVR_P2MM
MEM _CTRL G\D * G\D_P2MM MEM _CTRL MVEM _POVER * PWR_P2MM
MEM _DATA 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 NCLRULESEr NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NCLRULESEr
CLK_PCI E G\D * GND_P2MM CLK_FSB G\D * G\ND_P2MWM
PCIE G\D * G\D_P2MM CPU_COVP G\D * G\D_P2MWM
SATA G\D * G\D_P2MM CPU_GTLREF G\D * G\ND_P2MWM
UsB G\D * G\ND_P2MWM CPU_VCCSENSE G\D * G\ND_P2MWM
CLK_PCI E SB_POWER * PWR_P2MM
SATA SB_POWER * PVR_P2MM
UsB SB_POWER * PVR_P2MM
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NCLRULESEr NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NCLRULESEr
LVDS G\D * GND_P2MM ENET_NDI G\D * G\ND_P2MWM

MCP Fa

nout

Constrai nt

Rel axati ons

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

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

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

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

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

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

NET_TYPE

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

,_CAVERA) USB_90D USB USB_CAMERA CONN P

,_CAVERA) USB_90D USB USB_CAMERA CONN N
D USB_90D USB USB LT2 P
[ USB_90D USB USB LT2 N
[ ENET_MDI 100D | ENETCONN ENETCONN P<3. . 0>
[— ENET_MDI 100D | ENETCONN ENETCONN N<3. . 0>
o SATA 90D SATA SATA ODD R2D UF P
= SATA_90D SATA SATA_ODD_R2D UE_N
[ SATA_90D SATA SATA ODD D2R UF P
D SATA_90D SATA SATA ODD D2R UE N
D SATA_90D SATA SATA HDD D2R FILT P
D SATA_90D SATA SATA HDD D2R FILT N
[ SATA_90D SATA SATA HDD D2R UF P
[ SATA_90D SATA SATA HDD D2R UE N
[ SATA_90D SATA SATA HDD R2D UF P
[ SATA_90D SATA SATA HDD R2D UE N
= SATA_90D SATA SATA_HDD _D2R_RDRV_IN_P
[ SATA_90D SATA SATA HDD D2R RDRV_IN N
D SATA_90D SATA SATA HDD R2D RDRV IN P
D SATA_90D SATA SATA HDD R2D RDRV_IN N
[ SATA_90D SATA SATA HDD D2R RDRV_OQUT P
D SATA_90D SATA SATA HDD D2R RDRV_OUT N
D SATA_90D SATA SATA HDD R2D RDRV_OQUT P
[ SATA_90D SATA SATA HDD R2D RDRV_OUT N
[ SATA_90D SATA SATA HDD D2R_NORDRV_P
[ SATA_90D SATA SATA HDD D2R_NORDRV_N
[ SATA_90D SATA SATA HDD R2D NORDRV_P
" SATA_90D SATA SATA_HDD _R2D_NORDRV_N
CO—BCE AP 2R PCI E_90D PO E CONN PCLE MNI_D2R P
D PCIE_90D PO E CONN PCIE M NI_D2R N
O—PCE AP R2D PCI E_90D PCIE CONN PCLE MN_R2D P
[ PCIE_90D PO E CONN PCIE MNI_R2D N
CO—USB BT USB_90D USB CONN _USB2 BT P
D USB_90D USB CONN _USB2 BT N
oS 1Ak LVDS 100D LVDS LVDS IGA CLK F P
[ LVDS_100D LVDS LVDS IGA CLK F N
CO—ME_PE1_REFCIK G K POE 100D QK POE PCIE CLK100M M NI_CONN P
= CLK PCILE 100D | QK POE PCI E_CLK100M M NI_CONN N
Z>—LSB_EXTA USB_90D USE CONN_USB_EXTA_P
= USB_90D USB CONN_USB_EXTA N
> USB_EXTB USB 90D USB CONN_USB EXTB P
= USB_90D USB CONN_USB_EXTB N
GRAPHI CS NET PROPERTI ES

NET_TYPE

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

34 72

34 72

Power Net Properties
NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O —CRUTHVENS D2 THERM 1TOL 559 THERM CPUTHVMSNS D1_P
[ THERM 1TOL 559 THERM CPUTHVSNS D1_N
[0 CRUTHVENS. D2 THERM 1TOL 559 THERM CPUTHVSNS D2_P
= THERM 1TOL 559 THERM CPUTHVMSNS_D2_N
CO—CRU THERVD THERM 1TOL 559 THERM CPU_THERNMD P
[ THERM 1TOL_555 THERM CPU_THERMD N
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
[ THERM 1TOL 559 THERM MCP_THVDI ODE N
[O—SENSE_DI EEPAI R SENSE_1TO1 559 SENSE I SNS_1V5_S3_P
[ m— SENSE_1TOl_555 SENSE I SNS 1V5_S3 N
= SENSE_1TO1_559 SENSE ISNS 1V5_S3_R P
[ — SENSE_1TOl_555 SENSE ISNS 1V5_S3 R N
[CO—SENSE DI FEPAIR SENSE_1TQ1_559 SENSE | SNS Al RPORT_P
= SENSE 17Ol 559 SENSE | SNS_AlI RPORT N
=t SENSE 17Ol 559 SENSE | SNS_AlRPORT R P
= SENSE_1TO1_559 SENSE I SNS_AI RPORT_R N
[CO—SENSE_DI EEPAI R SENSE_1TO1 559 SENSE I SNS_HDD P
= SENSE_1TO1 559 SENSE I SNS _HDD N
s SENSE_1TO1 559 SENSE I SNS HDD R P
= SENSE_1TOl_559 SENSE I SNS HDD R N
[CO—SENSE_DI EEPAI R SENSE_1TO1 559 SENSE I SNS_LCDBKLT_P
= SENSE 1T 559 SENSF I SNS_LCDBKLT_N
= SENSE 17Ol 559 SENSE I SNS LCDBKLT R P
= SENSE_1TO1_559 SENSE I SNS_LCDBKLT R N
[O—SENSE_DI EEPAI R SENSE_1TO1 559 SENSE I SNS _ODD P
F— SENSE_1TO1 559 SENSE I SNS ODD N
= SENSE_1TO1 559 SENSE I SNS_ODD R P
= SENSE_1TO1 559 SENSE I SNS_ ODD R N
[O—SENSE_DI EEPAI R SENSE_1TO1 559 SENSE I SNS_CPWTT_P
[ SENSE_1TO1_559 SENSE I SNS_CPUVTT_N
[O—SENSE DI EEPALR SENSE_1TOl 559 SENSE MCPCORESO_VSEN P
[ m— SENSE_1TOl_555 SENSE MCPCORESO_VSEN N
= VEM PONER PP1V5R1V35_S3
[ SB_POWER PP3V3_S5
= SB_PONER PP3V3_S0
[ SB_POWER PP1V5_S0

T GND GN\D

z
=
o
8

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ DI EFPAI R AUDI O AUD SPKRAMP_LIN P
[ DI EFPAI R AUDI O AUD SPKRAMP_LI N N
[ DI EFPAI R AUDI O AUD_SPKRAMP_SUBI N P
= DI EEPAI R AUDI O AUD_SPKRAMP_SUBI N_N
[ DI EFPAI R AUDI O AUD _SPKRAMP_RI N P
[ DI EFPAI R AUDI O AUD _SPKRAMP_RI N N
[ DI EFPAI R AUDI O SSMR315L_P

[ DI EFPAI R AUDI O SSMR315L_N

[ DI EFPAI R AUDI O SSMP315S P

[ DI EFPAI R AUDI O SSMP315S N

[ DI EFPAI R AUDI O SSMR315R P

[ DI EFPAI R AUDI O SSMR315R N
CO—SeK.amr DI EEPAI R AUDIL O SPKRCONN L_QUT P
= DI EEPAI R AUDI O SPKRCONN _L_OUT_N
CO—SBeK.amr DI EEPAI R AUDIL O SPKRCONN S QUT P
[ DI EFPAI R AUDI O SPKRCONN_S_OUT_N
CoO—SBK.Qrr DI EEPAI R AUDIL O SPKRCONN R QUT P
[ DI EFPAI R AUDI O SPKRCONN R OUT_N
[ DI EFPAI R AUDI O Bl MCP

[ DI EFPAI R AUDI O BL_MC N

[ DI EFPAI R AUDI O HS M C P

[ DI EFPAI R AUDI O HS M C N
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K87 BQARD- SPECI FI C SPACI NG & PHYSI CAL CONSTRAI NTS

BOARD LAYERS

BOARD AREAS

BRAOPMAS | OEREPER

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

NO_TYPE, BGA_PLIM

ww 15.5.1

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

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

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

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

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

27P4_oHM SE ToP, BOTTOM Y 0.310 M1 0.310 M1 o
27P4_oHM SE . Y 0.222 M1 0.222 M1 =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP
70_GHVLDI FF . N =STANDARD =STANDARD =STANDARD =STANDARD sswowo
70_GHVLDI FF 15L3,1504, 1519, 15010 Y 0.151 M1 0.100 M1 =STANDARD 0.224 M 0.224 M
70_GHVLDI FF ToP, BOTTOM Y 0.185 M1 0.100 M1 0.200 M 0.200 M

PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
90_CHVLDI FF . N =STANDARD =STANDARD =STANDARD =STANDARD oo
90_CHVLDI FF 153,154, 1519, 15010 Y 0.095 M1 0.095 M1 0.234 M 0.234 M
90_CHVLDI FF ToP, BOTTOM Y 0.112 M1 0.112 M4 0.220 M 0.220 M

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

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

1:1_DIFFPAIR

Y

=STANDARD

=STANDARD

=STANDARD

0.1 M

0.1 M

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI mﬁRUL’EﬁSEr‘ NET_PHYSI CAL_TYPE | AREA_TYPE [ PHYSI O\Liﬂu;EisEr‘
DEFALT . 0.08 M 2 . . BGA_PLMM w,ww’ » MEM 40S BGA_PLMM swovo
STANDARD . =DEFAULT 2 MEM CLK . BGA_PLMM BGA_P2M o
BGA_PLMM . =DEFAULT 2 QK FsB . BGA_PLMM BGA_P2M o
BGA_P2M . =DEFAULT 2 ak_Lpc . BGA_PLMM wﬁv?m’ -
BGA_P3M . =DEFAULT 2 ak_paE . BGA_PLMM wﬁv?m’ o

— aK_sLow . BGA_PIMM wﬁv?m’ -

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

FsB_DSTB FsB_DSTB BGA_PLMM BGA_P3M

1.5:1_SPACI NG . 0.15 W ?

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

3:1_SPACI NG . 0.3 W 2

4:1_SPACI NG . 0.4 2

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

1.5X_DI ELECTRI C ToP, BOTTOM 0.105 M1 ?

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

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