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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_COVNVON, K86_SPEC! FI C, MOLEX_DDR_CONN, EEEE: DCV3 o 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE_E3T] CRI TI CAL EEE: E3T
085- 1154 K86 M.B DEVELOPMENT BOM K86_K87_DEVELOPMENT_ONLY, K86_K87_DEBUG DEV ‘ » 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DCV2] CRI TI CAL EEEE: DCV2
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DCV3] CRI TI CAL EEEE: DCV3
Devel opnent BOM
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON D
085- 1154 1 K86 M.B DEVELCPMENT BOM DEVEL CRITI CAL DEVELCPMENT_BOM Part Substitutions (differences with K6/ K69)
BOM Groups (al ways- present ) PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
BOM GROUP BOM OPTI ONS = 11450125 1 RES, ML FI LM 1/ 16W 113 CHV 1, 0402, SVD, LF R5714 LED: K86_K87
K86_K87_COVMON K86_K87_COMMONL, 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, SCDI 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, MED, NOI SE- | MPROVED, SI LVER, K87 250900, ZS0901, 250902, 250903 CRITI CAL

570- 1940 s 0PI VD N3 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 WPDN PLATI NG VERSI ON OF 514-0691 PART FOR M NI DP CONNECTOR
514-0718 |'S CLOUD GREY 4/LB3 PLASTIC W PDNl PLATI NG VERSI ON OF 514- 0694 PART FOR AUDI O CONNECTOR

© |00 |NoO U W N

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

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

34170251 1 SUBASSY, |C, BOOT ROM K86/ K87 U6100 CRI TI CAL BOOTROM PROG
sa752083 1 e p— 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 | COMMENTS:
PART NUMBER

15250693 15250778 ALL DALE/ VI SHAY, WAGLAYERS AS ALTERWAT]

15250796 15250685 ALL CINTEG A5 ALTERWATE

15750058 15750055 ALL DELTA AS ALTERNATE

13850603 13850602 ALL MRATA A5 ALTERWATE

SYNC VASTER=K8/7 M.B SYNC DAT

12850093 12850218 ALL KENET AS ALTERNATE

TTTLE

AL | manre oo BOM Confi gurati on
1025 g e

15250847 15250586 AL VRGLAYERS AS ALTERWATE
10450018 10450023 ALL d} Appl e Inc. SR Lol

DALE/V S AS ALTERMATE v X
35352811 35351832 ALL AW WPROVED | NTERSI L PART A5 ALTERNATE = A0.0
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T2 nd’ AP

BOM
Be 't Pom 127 Gars grog‘fxwgﬂrar"f’
anLyner g f ram 2 adar: <
988s3¥8changed irom P:qp D" 022
$37° Ao oL LR WAl VE Droper i1 et Lo o S5
T27 Added gain note for U5402 and Sl
T27: Changed RC_bal a nce on BATT | SENSE, s
Began, synclng {rom 157 <radar; 7304025 > T27 sc
BOVOPT LED K6_K69, nd we to
\ O\M naechanges lO fol low 27 on the fOl I O\M ng unsy
Re575 & RES80"per DG V1. 3 (p Y oh
5
Radeg mow 1 ab)

notes from T27):
(Pa, 18), <fadar; 7416828> Ensure USB EXTB is on port ( NVRN- 612340)
er 3 (e e S e b e BT P h el aB 0 1 * 5P af BV

& errors (pgr 20).) <radar: 73685205 TASK. WAIve false CheckPius errors

needs omit on J3100 and JZQOO from T27
S’é/br\lsgxf \Sﬁg Whgﬂn"egtooragd( BB | Foner i k t 1 SL6259 BMON K17 t hut di
1885 Fouer frax sink current on in aut o- shut down i ssue
8 928UF 20% Tov CEh pin ( )

time constant ( g. 54)

hermt e "bom opt 'on for R5714 & RS030 to keep K87 in sync
substitute a different part on csa

nced pages:

er <radar: 7459260 > Design Guide v1.3 updates

ute arts lhal have BOMOPTI ON xxx: K6_K69 (to all ow sync with T27)
1S 1 B0Pa" Wt h"BoMBBYP ROV ER! kb K

Added BOM t abl e entré for MCP89- A2 r)er <radar: 7416858 > Task: Get part nunbers for A02 rev.
Changsd K87_MCP BOM group to cal
csa 34: Chaﬂ&id 440 _f Fom APOO2 part to APO16 34350511% ;Ig <radar 7459498> BOM APN updates for FPF1009 and SAK parts
n?ed R3454 to 100k, 1% (114S0411) to 27 and K69
dated DLY text note for U3440 to nat Ch N
anged R3440 col or ! gree del et ed no!e about _needi ng .
csa 72: Changed L7220 from 152S0693°t o 15250778 per <rdar robl en 7347211 6> 69 L7260 combo footprint
ternates table on csa 4 already has 152S0778 as alternate to 15250693

2009-12-22: 1.10.0
csa 4: Pe

er <rdar://probl enl 7473229> K86: Mbve to MP83
fpded, B folraﬁ‘ag AU hdhi (SIS ] del t 4 bet K87 and K86
ing entry to mniMze delta on csa 4 between K87 an
Per <rdar: // rcb\ e 7495072> K87: Call out LED K86 K87 BOMOPTION in the K87_M SC BOM group
Added 86°K87 " BOMOPTI ON' t o the K87 MESC BOM gr ou
Per 20dST: [T pr ObLEnt 74951160 KB7: r eMfove ON ‘St a1t &1 nale for 3% 537550524)
Removed fable entry that says 37650868 is an alternate for 37650624
Per <rdar://probl enf 7495021> K86/ K87 REEIJJ ace "S" APNs W t "T' _APNs for gf amed SMC and BR
Ch ROM PI to call out 34170251 (SUBASSY, |C, BOOT ROM K86;
Created SMC: PROG K87 p ting to 34170252 (SUBASSY, |C, SMC, K87
Created SMC: PRO(.TKBG DOI nting to 341T0250 (SUBASSY, | SMC, K86
Changed ART: roup to point_to SNC. P
csa 69: per T8altl/pro em 7494087 Perove OM T from 16955 and del ete BOM tabl e
Befet ed’ Bowt for e | afrecf Passemb)
Changed t ext " to y "HALL EFFECT ASSEMBLY"
Del ef ed OVITB vT|0\1 rom J695!
Riugg Text’ note ui th part “Hunbers for components of the assembly
Assenbl APN: 33950114
2B 539-0680
D BGE 830-2801
Yo 088- 3512
- &in e 51853788"
csa 74: Cosmeti c change: noved R7413, C7405 BOVOPTI ON | abel SO they | ook _like wire name
csa 78: Per <rdar’l/g obl em 74950005’ K87; Add WUFF to R78 to d sconnecl uU7870 from ALL_SYS PWRGD
d BOVOPTION for R7872 from SOPGOOD_I SL NCX:TF - -
2010-01-06: 1.11.
csa 7: Pei<rdar: [/ probl onf 7517432> K86/ K87 functional net properiy needed on signals in schematics
ded’ the fol fowing functional test points under the J5Y00° LPC+SPI GORN FUNC TEST group
LPCPLUS GPI O
LPC SERTRQ
SMETNVE
2010-01-07: 1.12.
csa 23 bl WTH T27
Per <rdar: T probl em 1819025> kg6/KB7: update all Instances of 37650786 schematic symbols
d 885°Ana (2356wt new seRemnt] & symdo
0 Lo resync with 157 once the change. has: bee her e
csa 70: per grdar [/ prabient'ss 1o0afs"K58) ka7, ~chaae"t7005 7039552885
cha 800°fTr dmi 35382393 t 0 5535282
dated APN text ot e

2010-01-08: 2.0.0
csa 45: Per

2010-01-13: 2.1.0
csa 4:

2010-01-13: 2.2
csa 4:

csa 51: (Per

2010-01-15: 2.3.0
csa 74: Per

csa 74, csa 79:
Per

2010-01-18: 2.4.0
csa 4: Pe

Per
csa 23: Per
csa 37: Per

change SATA HDD

7
Remaved’ U [ Pam s o chehs
Renoved OV T from R4585, R4586 :
Deleted BOM table that Stuffsdel the bypass option
Changed R4585, R4586 to 11450065 (27.4 ohm 1
Changded C4383, Ca386 to 13154713 (47pF, 599
<rdar: //probl enf 7540383> K86: Undate CPU_part numb
Changed 1000 CPU; 1. 2GHZ BOMOPTI ON from 337S3779 t
tic: changed text sizes and align
gdar: //'probl enl 75405225 K86/ K87: B Qtiuct i on Debu
Changed 085-1093 to cal | K87 DEVEL PVT | nst ea
Cnanged K'877 tlo out KBL!DEBUG PVT i nste:
og
YREFNRGN: NO
B pch
SENS_ R PROD

D2R passive EQ val ues

er
o

ad

UG ADC, SOPGOCD | SL, EFI_DEBUG MCPPLL_LDO, EXT1VOS, MCP_T_Di ODE_SENSCR, XDP_CON

Unchan ed:
LUS, DEVEL_BOM _SMC_DEBUG YES,

XDP
Added LPCPLUS_CON to K87_DEVEL_ENG (does not chan

Changed al | Iﬁstances of K87 _DEBUG : xxxx lo 8 _DE!
Changed al I instances of DEVEL_. to
<r dar : gr obl erri 7540522> K88/ K87: F‘r oductl On Deb
anged J5100 BOVOPTION from LPCPLUS to LPCPLUS,

<rdar:// 7525313 > K86 CPU | oadline, OCP_update
Keegl ng K86 and K87 9s identical for CSA 74, nodi
MWP6: TPHASE

B
R7417 changed tg K (APN 1145030':2\‘
R7416 added to EO\/I Table 16. 9K, g/—\ 11450336
Added | WP6: 2PHASE BOM option to R7416 for K87's

<rdar //7542674 > K86/ K87 Text note change
Cleaned up text notes for lphase, 2phase, and edp

e, BOM for DVT)
U

- hponent s)
to unstuff’ connector at DVT

fying BOMtable for | MWP 1 phase on K87's schematic to reflect changes for K86.

éﬂ(

#s per radar request.

<rdar:// probl em 7549122> KBG/ K37 Switch to new BOM gr OUP structur e
Rever t e back o er PROD BOM (1 e réverfed mich'of 22,0 changes
Changed BOM gr oup s!ructure ormlch!ha! in the radar (see PDF atlachedto radar
B ERdnoe Wit R Abve LECRLLE To Fhiet 635 (1 onrt ha“Bhs
Swi tching from Eng\ neeri ni Producti on should only require Chaﬂgl ng PRQIECT_PHASE: DEV t o PRQIECT_PHASE: PRCD
Gaar 1 e ob’enr 19415505 ae/ e’ Ugnle Noa3 'desCr Pt on °an

anged’ descript i on LEIL IR Mg Aos- 51 Ra1 R BRaiis”
STdar; 1 probl et 78446 637> Ege/ K87: Fix schemmtic symbol for Q2355, Q2356
Synerng win %6°t 07 pl ek up new, symbol s for P35S and Q356

oul doswi t oh syngi ha_back fo 137 once it is. updated there
<rdal”//%0b‘ el 7548726> K86/ K87 Ethernet series R's_need to be O ohmed

anged 3780 R5785 {6 11690004 (0-ohm 0433)' from 32" ohm

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

2010-01-22: 2.6.0
csa 4: Per

<rdar: l/prcb\ em 75717 85> K86/ KB7 Add E3T EEE code for K86 to schematic
Added row to EEE tabl for
Changea’ BaMBPT! oS To be utual 1y excl usive (changed *_" to ")
2010-01-28: 2.7.0
Resynced wi th T27 and K6 (no differences)
i+ ReSynced Audi'o| pages with {pe Iollowg thanges
-pg. B2 ehanged RE2T1 to 25
P 86, added 0s602
-pg. 67, no stuffed R6712 and 71 .
csa 45: PBP" <rdar "/ pr obl o 79610015 KBZ: ENC. Radiated Enissions: Right Audio emissions fail
o7 P M$dﬁs%fﬁ%é§§m§%§)gsucwmuﬁfm ch a h a
csa H er <rdar r obl e > ensation se 1.n ange to rovi de nore ase margin, reduce ri e
Shanged ROI36°TT i 22k “to 10k (11490'3“1’5{ Gha renoved RdsTURRY P P 9 PP
Changed C9705 from 8. 2nF to 33nF (13250131
Ghanged 9706 from 120pF to 220pF (13152225)
2010-02-02: 2.8.0
Resynced with T27 and K6 (no differences)
i+ ReSynced Audi'o pages with fhe fol fow ng thanges:
97 “Ranged %g%el% Foum T O 04D o4 1o 7 GRK (APN. 1?375%350'4? PR bport 6t o ke paner - 420%
csa ange! rom 7. 4t o SUpport o ane
! AT AN o SWTGH B aR% &0 1S kel ket EOMVERT PP P

5818:85: 18 5: %%

oke sync with T27. Per <rdar // probl enl 7605797> K69/ K86/ K87 sensor IN1C unreliable
U5400 changed from OPA348 to OPA330. (5434 changed to FF

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

2010- 02 18: 2.12.0
SLdat /7 7634836> K87 power conponent updat e
CSA'74: 'R7417 changed to 5. 90K, C7428 changed to 0.47uF, C7434 changed to 0.033uF
CSA 75 R7572 changed to 147K
GSA 70: R7015 changed to 56.2K, C7015 changed to 1000pF, C7042 changed to 0.068uF

Per <rdar /17634730> K86/ K87: add an RC on the LVDS |G BKI
R9725 changed to 2000hm @799 of 47pF added

7.

2010- 02 18: 2.16.0
<rdar /17676934> K86/ K87: Hall eff docunmentation change Subs it

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

Per <rdar //7483 43> K86/ K86 Task Measure each_Power supply in MB
CSA 7 For K86 only: Cr434 0. added, R7417 chal?gpe to 8.25Kohm
CSA 12 For K86 only: Cl272 = 330uF added.

"6, 1 connection mved to LVDS_| G_BKLPW/

r doc purposes

Per srdar://7685202> K36/ KB schemmtic: change UB700 to 35352965 for Freescale backlight issue
(8766 %Ehanged to APN 353559659 9
2010- 02 18: 2.17.0
Per "grdat | /l7686179> K86/ K87 schematic: Change audio jack part number for new connector cap

J6700 changed from APN 514-0718 to 514-0750

2010-02- 25: 2. 1
Per <rdar /7685 811> KBE/ K87 schematic: add additional 639 for differentiation between Foxconn and Ml ex Dl MM connect ors
4: added to Module Parts, renoved fromAlternate table. Added second 639 and EEEE # to BOMtabl e

EX
2010- 02 25 d 2: /1/97‘6918515 K87: EMC: ESD:  Syst h ir/ tact disch to MPM t
sLgary > : 1 stem hangs on air/contact discharge to connect or

CSA 69: 6970, C6971, C6972 of 1000pF (APN 131S0222) added 9
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FAN CONNECTORS FUNC_TEST

e PPsv S0 Functi onal Test Poi nts

=
= TRUE FAN RT PWM -
— TRUE FAN RT TACH -

(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 TRUE PP3V3 S3 BT F
=>— TRUE BL MCN 52 53 75 = TRUE CONN PCIE M NI_D2R P o 3075 TRUE ngcmE g CPU 5 30 flmrs TRUE PP3V42 G3H ) D
TRUE Bl MCP 52 53 75 = TRUE CONN PCIE M NI D2R N o 30 75 = TRUE 'CORE MCP 8 a0 o TRUE SPI_CLK 4 72
=>— TRUE PP1V05_S0 5o TRUE SPI_CSO_L 5 72
> TRUE Bl _MC SHELD o = TRE OO POEMN RDP _,u o——IRE PPLVOS S TRUE SP1_CS0-L
= TRUE CONN_PCI E_M NI _R2D N o0 s o275 = 105 72
TRUE PCIE_CLKI00M M NI_CONN P 4 75 [ TRUE PP1V8_S0 o ey TRUE SPI_NOSI 5 72
SPEAKER FUNC_TEST = =E PPV S0
SPKRAMP L N OUT =0 TRUE PCIE CLK100M M NI_CONN_N 5, ;5 = 7862 TRUE SPI ROV USE_M.B 19 a7 47
= TRUE 5152 TRUE PP3V3 W AN (NEED 4 TP) , 5, = TRUE PP5V_SO a2 e TRUE LPCPLUS GPI O o a7
= TRUE SPKRAMP L _P_OUT o o = TRUE B0 E VAKE L ! B TRUE PP3V3 SO - TRUE LPC SERI RO 1005 3
= TRUE SPKRAME_R N QU s = TRUE CONN_USB2 BT P - TRUE PPLVSRLV35 S3 575 — TRUE SMC_TVB 25 0 a7
= TRUE SPKRAMP_R_P_QUT 5152 = TRUE CONN_USB2 BT N s [ TRUE PP3V3 S3 78 (NEED TO ADD 2 GND TP)
= TRUE SPKRAMP_SUB_N_OUT o e = TRUE AP CLKREO O L o et TRUE PP5V_S3 .
= TRUE SPKRAVP SUB P_OUT - = IRUE AP RESET CONN L y TRUE PP3V3_S5 -
— (NEED TO ADD 4 GND TP) 0 TRUE PP3V42 G3H 78
LVDS FUNC_TEST = TRUE PPBUS G3H o 5
= TRUE PPOVO ENET . |
TRUE PP3V3 SO _LCD DDC F oa [ TRUE PP3V3 ENET o
[ IR e T = TRUE PP3V3_G3_RTC 019 20 22
D 1= 7, (NEED 2 TP) | PD_FLEX_CONN FUNC_TEST et TRUE PP3V3_ W AN s
= TRUE PPVOUT_SO_LCDBKLT 7 46 64 67 (NEED 2 TP) [ TRUE. PP5V_SW ODD 7 5 a6
= TRUE LVDS 1 G DDC CLK o 6a TRUE PP3V3 S3 TRUE PP5V_S0_HDD FLT 7 e
TRUE LVDS | G DDC DATA o D e TRUE PP3V3 S5 AVREF SMC 5
0 0 = TRUE PP18V5_S3 7 aa =
= TRUE LVDS | G A DATA N<O> oo o 25 s I ot TRUE PP18V5_S3
= TRUE LVDS 1 G A DATA P<0> oo n = TRUE 2> DEBUGS e TRUE PP3V3_SW LCD PANEL F -
= TRUE LVDS | G A DATA N<1> - = TROE 25 oel @4 = TRUE PPVOUT_SO_LCDBKLT  ao oa o
= TRUE LVDS 1 G A DATA P<1> o = TRUE Z5 M SO @ = TRUE PP4V5_AUDI O _ANALOG w0
= TRUE LVDS | G A DATA N<2> - = 72 _SCLK o TRUE SMC PM G2_EN - o
TRUE 45 a0
TRUE LVDS | G A DATA P<2> o B> TRUE PM SLP S4 L 1o 55 56 6
= ° = TRUE Z2_BOOST EN M =
= TRUE LVvOS LG A CLKE N o 75 TRUE Z2_HOST I NIN = TRUE PM SLP_S3_L 10 95 62 6o C
= TRUE LVDS IGA CLK F P o 75 = TROE 25 KN @ a0 e TRUE PP5V_S3 CAMERA F
= TRUE LED RETURN 1 o4 67 = TRUE 72 KEY ACT L a3 a4 = TRUE PPOVY S5 X
= TRUE LED RETURN 2 oo e ToUE 2> RESET o et TRUE PPDDRVTT_SO .
= TRUE LED RETURN 3 o o7 = ToUE EStC M SO o el TRUE PP1V05_S0_MP_PLL _UE .
= TRUE LED RETURN 4 e = ToUE PSOC VOG! i o TRUE PPVIT_S3 DDR BUF .
0 TRUE LED RETURN 5 60 67 = TRUE PSOC _SCLK e (NEED TO ADD 6 GND TP)
= 43 as
s TRUE LED RETURN 6 ot o7 = TRUE SMBUS SMC_A S3 _SDA -
= TRUE PPSV_S3_CAVERA F 760 = TRUE SMBUS SMC_A_S3_SCL o
= TRUE USB CAMVERA CONN P w75 = TRUE PSOC F CS L o a
TRUE USB_CAMERA CONN_N 64 75 [ TRUE Pl CKB L 43 a4

(NEED TO ADD 5 GND TP) (NEED TO 2 ™

SATA ODD CONN  FUNC_TEST
KEYBOARD CONN  FUNC_TEST
PP5V_SW QDD (NEED 4 TP)
= TRUE 703 40
B TRUE SMC_ODD_DETECT 15 o = TRUE PP3V3 S3 e
TRUE SATA ODD D2R C P = TRUE PP3V42_G3H 7 FSB SI GNALS W TH NOTEST
— 33 71 TRUE W5 KBD1 no tesT=TRIE FSB A L<35. . 3> 10 14 69
et TRUE SATA_ODD D2R C N v = V6 KbD2 - D FSB ADS L
= TRUE SATA_QODD_R2D P - = TRUE ” e ssteame FSB ADSTE L<1_ 0 e
TRUE SATA ODD R2D N o 0 TRUE W5 KBD3 a3 = NO TEST=TRUE . 10 14 69
0 TRUE W5_KBD4 a FSB D L<63..0>
(NEED TO ADD 4 GN\D TP) TRUE WS KBD5 s e HOESISTRE = woaees
D‘ — TRUE WS _KBD6 - [ o TesT=TE FSB DINV L<3..0> 10 14 60
SATA HDD/ SIL  FUNC_TEST = IRUE oo - P s resrray FSB DSTE L Ne3. . 0> -
(NEED 4 TP) %} gy V& KBDS :: = Mo TEsT=TRUE _FSB DSTB L P<3..0> 10 14 60 B
TRUE PP5V_S0_HDD FLT 7 38 = [ Mo TEST=TRUE_FSB HIT L 10 14 60
? o SATA FDD RoD P o = TRUE W5 KBD10 43 = no tesT=TRIE FSB HITM L 10 14 69
&2 TRUE SATA HDD R2D N o = TRUE 5 _KBDLL w P o resrme FSB LOCK L 1013 6
TRUE SATA HDD D2R C P . = TRUE W5_KBD12 a3 ™ No TEsT=TRUE _FSB REQ L<4..0> 10 14 69
l:I: TRUE SATA_HDD_D2R C N = TRUE W5 KBDL3 “
TRUE SYS LED ANODE R o = TRUE V5 _KBDLA “
> = TRUE WS_KBD15_CAP a3
(NEED TO ADD 4 GND TP) E TRUE. WS KBD16 NUM a3
= TRUE W5_KBD17 -
BATT POAER CONN FUNC_TEST = TRUE B KBDLS -
- (NEED 3 TP) = TRUE W5 KBD19 43
= TRUE PPVBAT G3H CONN o4 55 = TRUE WS_KBD20 -
TRUE SMBUS SMC BSA SCL 5570 = TRUE W5 KBD21 o
= TRUE SMBUS _SMC BSA _SDA 8 74 = TRUE. WS KBD22 s _—
TRUE SYS_DETECT L sa = TRUE W5_KBD23 a3
(NEED TO ADD 3 GN\D TP) = TRUE WS KBD ONOFF L 43
= TRUE WS_LEFT_SHI FT_KBD .
= TRUE W5_LEFT_OPTI ON_KBD 0
HALL EFFECT CONNECTOR FUNC TEST = TRUE vE (NEEII()B'?O ADD 1 GND TF)
= TRUE PP3V42_ G3H .o (NEED 2 TP)
= TRUE SMC LID R -
(NEED TO ADD 3 GND TP)
DC POAER CONN  FUNC_TEST
= TRUE PP18V5 DClI N FUSE (NEED 2 TP) ,
ADAPTER_SENSE
= TRUE s SYNC VASTER-KS7 M.B SYNC_DATE=02] 267 2010 A

(NEED TO ADD 2 GND TP) TTTCE

FUNC TEST
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n 1 n n n 1
S0, SOM' RAI LS S3" RAILS G3H' RAILS
o3 57 =PPDDR_S3_REG _ PPIVERIV3S S3 s ss _=PP3V42 G3H REG — PP3V42 G3H ;
= W B = W LI NE W DTH-0. 6 T
=PPVCORE S0_CPU_REG — PPVCORE_SO_CPU RECK CNEGC
55 = M N LI N W DTH-0. 6 T 7 s _=PP5V SO FET 762 VoL ThceT gy o™ VorThcess azy oo M
(CPU VOORE PVR) M NNESCU 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 l == -pp3v42 &H SMBUS SMC BSA .
:: 0 VA g — =PPIVSRIV35 S3 MCP MEM 15 — =PP3V42 G3H PWRCTL 62
—PPSV SO MCPESBEET 4250 WA g — =PP1V5RIV35 SO MCPDDRFET 2 — =PP3V42 GBH CHGR - o
s0_=PPCPUVTT SO REG — 762 PP5VR3V3 SO DPCADET - =PPVI N_SO_DDRREG LDO s =PP3V42 G3H SMCUSBMUX a4
s [y ——— °e \ — =PP3V42 G3H TPAD 4
e ——— 0 — =PP3V3 S5 SMC 3s 36
—  =PP5V SO LPCPLUS - & =PP3V3 S3 FET — PP3V3 S3 ; =
=PP1V05 SO CPU 10 11 12 13 r— PPSV S0 FAN RT — M N LI NE_W DTF=0. 5 mm p— =PP3V3 S5 LPCPLUS a7
~PP1V05 SO _MCP_FSB 1420 23 ey —— - Voltaces sv e ™ PP3V3 G3 RTC 719 20 23
—PP1V05_S0_NCP_PE_DVDD s 23 8 MAKE_BASESTRUE =PP3V42 G3H ONEW RE 4
-~ — _=PP3V3 S3 SMBUS SMC A S3 s =
=PP1V05 SO MCP AVDD UE 23 s - s . ——  =PP3V42 G3H HALL 4
=PP1V05 SO MCP_SATA DVDD 20 23 = sswvmzp —— _=PP3V42 G3H BMON I SNS w0
=PP1V05 SO MCP PLL UF R o1 T — e 53 wan .
=PP1V05 SO MCP_MRCLK DLL 15 23 = e s wr oo .
=PP1VO5 SO MCP PLL | FP 17 24 63 _=PP3V3 SO FET — 7 62 75 19
—PP1V05 SO _MCP _DPO VDD M N_LI NE_W DTH=0. 30NV =PP3V3 S3 TPAD 43 44
Erp— s 1z o e oTreo- 2o =PP3V3 S3 SMB 5 54 _=PP18V5 DCI N CONN — PP18V5 G3H
= = =PP3V3 S3 BT 0 - M NREGKW DTH0. 3 W —
XDP. 13 _ VOLTAGE=18. 5V
=PP3V3 S3 SMBUS SMC MGMI . VAKE. BASESTRUE
so _=PPMCPCORE S0 REG — PPVCORE SO_MCP . 2028 — =PPDCIN S5 CHGR ss
™M N_LI NE_W DTH=0. 6 MM QDD 33
NNECK W DTHEO. 5
(MCP VCORE AFTER SENSE RES) Varheer osy 02 M SMBUS SMC 0_S0 3
MAKE_BASE=TRUE SMBUS SMC B SO . ss _=PP5V_S3 REG — PP5V_S3 .
—  =PPVCORE SO_NCP 20 23 SVBUS o — M N_LI NE_W DTH=0.5_mm 55 _=PPBUS G3H — PPBUS G3H 7 39
=PPVOORE SO MOPGEXFET 22 e VoiTAGgy o M NREGCW BTreo. 25"
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M N_NEGK W DTH-0. 10N ENET" RAI LS
VOUTAGEST. 8V
NAKE_BASE=TRUE 63 62 61 o _=PP3V3 ENET FET — PP3V3 ENET B
— =PP3V3RIV8 SO MCP | FP VDD 17 24 = ™ N LINE W DTFE0 6
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— ™ N_LT NE_W DTHE0. 4 mm DP_PORT_PVR o6 VoL TAGESoY
M N_NECK_W DTH=0. 2 nm
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20 _=PP1V05_ SO0 _MCP_PE _DVDDO _—
—_— l ENET1VO5: | NT 0
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M N_NECK_W DTH=0. 2nm
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M N_CI NE_W DTH=0. 4MM 402 5% 1/ 16W M- LF
CON = VDD p— M INEC W DTH=0. 2
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= =
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. A 75307 _CONN POE MNI_D2R P — PCIE AP D2R P 1671 B EXTC P = e oac e e T 1o TP_ENET_RESET_L —  ENET_RESET_L .
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o 1 oy CPU_SM _L E5 Jsm * BOLK1 ESB_CLK N 1400 o 107 FSB_D L<22> D22+ D54+ FSB_D L<54> -
o 107 FSB_D L<23> U41 Jp23- D55+ FSB D L<55> -
o 11 1qay ESB_D L<24> AA4L (poar D56+ [, AY36 FSB D L<56> o e
00147 FSB_D L<25> D25 D57+ |, ATAQ FSB D L<57> e
212 o XDP DBRESET L J7 doerr wsvorl 79 NC_CPU_RSVD Jgrarerme o 14 ¢~ FSB_D_L<26> D06 D58* FSB_D L<58> 1000
* * <! >
.» CPU_TEST1 E37 |resm revoo| E4NC CPU RSVD F4™rrme © @ ESR-BLE2E ACALgoer oo B e e D e
o ey g TesT2 reviol H MG CEL FEMD EB o DR D Le20> Y40 oo bo1+pBBAD FSB D L<61> oo .0,
TP_CPU TEST3 43 |rests RevDL1| V2__NC CPU RSVD V2 '™r=rme - 2 Fse b L<30> Y44 oo+ D62+ |5 BA35 FSB D _L<62>
©CPU TEST4 __ AFA41 |resta Revp12] Y2 _NC CPU RSVD Y2 'orsrme G NPT Taz oo DG?DWEZK -
TP _CPU TEST5 AY10 |rtests rovD13| AGS NC CPU RSVD AGB™Terme 'R1005 oD rSE DSTB L Nels DSTBNL* bsTaNG* L AYA0 FSB DSTB L N<3> oo 10
TP_CPU TEST6 ACA3 |tEsTe RsvDL4|_ALS5 NC CPU RSVD AL 5 "-Tesrme 1K FSB_DSTB_L_P<1> DSTBP1* DSTBP3* FSB_DSTB_L_P<3> 714 60
16 N "
ClDU JTAG Suppor 090 z%iu\@’ 69 14 7¢HI FSB DI NV_L<1> R4_3_CD|N\/1 DI NV3 3%@71459
o 13 10 _XDP_TMB AR e 22 CPU_GTLREF AM3 |orLrer covee|_AE43 CPU_COVP<0>
1% CPU TEST1,, M sc coves|_AD44 CPU_COVP<1>
R1091  jepw R1006 CPU_TEST2 ,, covee| AE1__CPU_COVP<2>
60 13 10 _XDP_TDI 1/5\;1\'/82 02 2, 0K coves|_AE2__CPU_COVP<3>
18w R1092 Qlﬁ‘,é\/ CPU_TEST4 ,,
Ve LF a3 L4062 NO_STUFF DPRSTP* |, G7 CPU DPRSTP_L Yano RO R1023* R1021*
o0 15 10 _XDP_TDO LAAN, 2] C1014: oPsLP+[, B8 CPU DPSLP_L am e 54.9 54.9
PLACEMENT_NOTE=P| ace R1092 near | TP connector (if present) 1%- NO STUFF 0. 1}%.,5,__ pPUR [, C41 FSB DPWR L am =4 o0 LIBW LIBW
M LF R1010 ¥ 2 oo BSEL<0> BSELO pwreocDl EZ CPU PWRGD  mqyusue oo 202, 202,
o2 L0 482 o o qom CPU_BSEL<1> BSELL sLpr FSB_CPUSLP_L 1
L *
NO STUFF ) NO STUFE oo @@ CPU BSEL<2>  B38 Igsel2 psi*[,BDL0O CPU PSI L o = 1R1022 1R1020
R1011* 'R1012 o 27.4 27.4
XDP TCK 15 K PLACEMENT_NOTE=PI ace C1014 wi thin 12. 7nm of CPU. 16w 16w
001220 YRL iglﬁw PLACEMENT_NOTE=P| ace R1005 within 12.7nm of CPU. , 462 5402
R1094 402, 2402 PLACEMENT_NOTE=P| ace RL006 within 12.7mm of CPU.
w0 XDP_TRST L 1,082 2 , PLACEMENT NOTE (al | 4 resistors):
bﬁ%y L Place within 12. 7nm of CPU =
402 -
SYNC_VASTER=RS3 _MLB_SYNC DAIE-127 037 200
d} Appl e Inc. 051-8407
S A. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
PGP ETANY PR G RPRLE - CvPOTER | NG
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 10 OF 109
Il NOT TO REPRODUCE OR COPY I T
'V A mans mescran o TEESPETTI0 OF 76
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—PPVCOR =PP1V05_S0_CPU
12 0 ZPPVCORE S0 _CRU == e g ( 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 UTDO acl| o [ fEE| goe | A e | e | s
H32 %T AD28 24 S ﬁg AL37 g AB10 AHB [T AL3 F44 LL — AVB3 N25 L ANLO
G33 U 00 AD30 tpo L V20 C33 LL AD14. AE6 n . AVB M2 0. AVBS 121 n . AL17
F32 BGA AB28 ez a, Y29 B32 LL — ACL1 AF8 8 AU3 K42 < 8 AV34 123 8 AL1O
N33 (3 cF 8 AB30 fes 120 H36 0. ACI3 AP6 Z BD4 AU35 125 Z AWL7
VB2 LS Y28 Eou 28 V16 F36 < 8 AB12 AP8 > BC3 T42 E ! BD36 J21 > AW 9
133 - Y30 £z S, v @5 AB14 ANB o BB2 P42 < o BB36 J23 o AUL7
K32 h, AK26 24 o L8 F34 > AALL AMB Z O BA3 AD42 LIJO BC33 125 ZO AULO D
133 AH26 oo Zo Tio E33 Ko AA13 AY6 LW oo Gl AB42 a o BA33 w1 L co BC17
VB3 28 AF26 oa Woo =T E35 E o Y14 AV o 2 El Y42 2 31 W23 D.; BC19
V32 S, AK28 el a. £ig D32 © AK10 AU7 AN AK42 29 W25 BA17
u33 o AK30 fez 2 Yo K36 o > AF10 AV6 o BAL AHA2 2 27 w21 o BA1O
T32 pda) A28 o o o N35 AK12 A9 — 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 . 120 J35 A AJ11 ATS N A31 AMA2 @7 R21 N H10
AD32 2 AE30 122 N ae W85 ' A113 BD6 . A27 AY42 o @9 R23 . G5
AC33 o AP26 s . Aoie V36 N AH14 BCY — A29 AV4A2 E27 R25 — E15
AB32 o vee |_AVR6 E22 - ans P36 o AGL1 BB6 : A21 AT42 . E20 AC21 , MLO
AA33 , AP28 o2 \ o8t U35 AGL3 BA9 8 A23 AV44 8 N31 AC23 8 NLE
Y32 N AP30 8 R35 . AE12 fo2) 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 oo 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 A123 uls
AE33 AY28 A2 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 AL1L R3 139 W29 AE21 AC15
AL33 : AT30 ASas Al AL35 AL13 AC3 VB9 U3l AE23 AALS
AY32 BD26 ci3 AULL AA3 U39 R31 AE25 AD12
AV32 BB26 2,'35‘21 ﬁﬁig B14 AUL3 Ta8 w27 AR21 Y12
AU33 | V€ BD28 A AMLE B12 N7 = R39 w29 AR23 AHL0
AT32 (CPU | O POAER 1. D5SA N4 ANLG H12 NO AD38 R27 AR25 AJ15 C
AT34 N37 =PP1V05_S0_CPU , 10 1t 2 1 ves T Hi4 L7 AC39 R29 AN21 AGL5
BD32 L37 GL1 L9 AA39 | sg AC31 AN23 | Vss vss_AE15
BR32 K38 av22 2¥§8 Gl3 W Y38 AA3] ANDS, AH12
B26 137 e Ared E12 Ve | A)39 AC27 AL21 AMLO
B30 V87 fL2z VI F14 ur AH38 AC20 AL23 ARLS
B28 V38 £l24 Vi E11 T AGR9 AA27 AL25 AN15
H26 w37 802 e E13 RY AE39 AA29 A1 AL15
F26 veer [ R37 Dl4 R9 AR37 AI31 A3 AML2
D26 P38 8822 ﬁﬁg DI2 ACT AR39 AGR1 AVRS AT10
28 AC37 Bad L8 K10 ACY AN3O AE31 AU21 A5
H30 AB38 520 Boao NI1 AA7 AMBS AJ27 AL23 AULS
E28 AA37 o8 o2y NI3 AAQ AL39 A129 AU25 AY12
F30 AK38 M4 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’ﬁﬁ K12 AGD AUZO AE29 BA21 AT12
K26 oA oLy Kia AE7 AT38 AR31 BA23 BC15
M8 B3(4CPU ! NTERMIEPE’&%S PQOAE&LE',Z [ 9(:5—1_ 5_ C_NL_Y_ 1 ?ig 2%1 J11 AE9 BD38 AR27 BA25 BAL15S
MBO veea(|_pa E A4 J13 AR7 BD40 AR29 C19 BC11
K28 Ea A V10 AR9 BCA1 AN c17
K30 BDB  CPUVID<O>  grmy e =8 £Le P10 ANT BA30 AL31 Gl7 BB12
V26 BC7 __CPUVIDI> o sew 20 e Wil ANO B36 AN27 Glo BA11
T26 BB10 CPUVID<Z>  ymm v oo W3 AL7 D36 AN2O E17 BA13
P26 Vo[ BB8 _ cPu vip<3> w0 o0 V12 ALO H34 AL27 E19 B6
V28 V7S n Vid A33 MB6 AL29 NL7 H6
V30 BBA CPUVIDSE> g e ULl A13 MB4 AVBL NLO @ B
T28 AYA __CPUVID6> g oo oo u13 K34 AUBL 117 F6
T30 Ti4 T36 A7 119 E9
p28 vocsensd_BD12 R11 V34 A9 J17 D6
P30 T34 A7 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 s e AD34 BC27 u19 Us
L _____ - AB34 BC29 R17 V6
R1101 | LAYOUT NOTE: I Y34 BA27 R19 V8
- — 100 | PLACE R1100 AND R1101 AK34 BA29 AC17 T6
| LAYQUT NOTE: | oew L WTH N 1 INCH OF CPU W STUB AH36 25 AC19 T8
CPU_VCCSENSE_P/ CPU_VCCSENSE_N SE Mot - - T T T T - == AH34 23 AA17 P6
Z0O=27.4 OHM DI FFERENTI AL TRACEl ROUTI AE34 1 AA19 P8
““““““““ AR35 21 AI17 AD6
= AVB6 @3 AI19 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 = _
Lm oo ______ 3
% STERERET VB SYNC DATE=0Zr2er2ord A
d} Appl e I nc. 5' 8407
S A. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
Pi Rl ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 11 OF 109
1l NOT TO REPRODUCE OR COPY I T
NOT TO oR S VWHOLE OR
VAL s ressmven T O ORPART 11 OF 76
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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 Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL
+ C1200 1 C1201 + C1202 + C1203 + C1204
—— 22UF —— 22UF —— 22UF —— 22UF 22UF
205 — %% — %% —— %0% T %0%
Y Y S A% Y Y
Cermt X5R Cermt X5R Cerm X5R Cerm X5R Cermt X5R
805 805 805 805 805
CRI TI CAL CRI Tl CAL CRI Tl CAL CRI TI CAL CRI TI CAL
+ C1205 + C1206 + C1207 + C1208 + C1209
—— 22UF —— 22UF —— 22UF —— 22UF 22UF
S0% p— p— Ju— p—
Y S &3 S &3 S R 2
i xR i xR i xR i xR i xR
805
Pl ace inside socket cavity on secondary side. =
CRI TI CAL CRI Tl CAL CRI TI CAL CRI Tl CAL CRI TI CAL CRI Tl CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL
1ci210 lciz211 1ci212 1c1213 1ci214 lc1215 lci216 lci1z217 lciz18 lci1219 lci1z220
—— 4. 7TUF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7TUF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7TUF 4. 7TUF
prm— ju— — %o Ju— prm— Jrm— Jrm— ju— — %o pum— 2604
2 a1 2 e 2 e 2 a1 2 e 2 %kt 2 a1 2 a1 2 Sur1 2 %k 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 TI CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI TI CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL
TS 1c1222 1c1223 1c1224 lc1225 1c1226 1c1227 lci228 lc1229 1c1230 1c1231
- 20% —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7TUF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7TUF 4. 7TUF
2 Sera BEEA BEEA T @ T W T W T @ BEEA W 0 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
P P 05 P 05 o5 o5 b P P
Pl ace inside socket cavity on secondary side. J J
CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI TI CAL CRI TI CAL CRI Tl CAL CRI TI CAL f‘é]:”ziAZL
1c1232 1c1233 1c1234 1c1235 1c1236 1c1237 1c1238 1c1239 1c1240 1c1241 I
—— 4. 7TUF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7TUF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7TUF —— 20% C
9 BEEA BEEA T @ T W T W T @ BEEA BEEA 5 W 2 Sra
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- 1 402
P P P 05 b
Pl ace inside socket cavity on secondary side.
CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI TI CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL
1c1243 lci1244 1c1245 1ci1246 11247 1ci248 11249 1c1250 lci251 1c1252 1c1253
—— 4. 7TUF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7TUF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7UF —— 4. 7TUF 4. TUF
prm— ju— = %o 2604 [— [— J— — 20 20% 20%
2 a1 2 Sar1 2 a1 2 a1 2 a1 2 %kt 2 e 2 a1 2 Sur1 2 %k 2 e
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 Tl CAL CRI TI 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. TUF —— 4. 7TUF —— 4. 7UF —— 4. 7UF —— 4. 7UF 4. TUF 4. TUF 4. TUF
—— o0 — %o — %o 2604 T 260 — 20% —— 260 2006 2006 2604 2006
2 Ser1 2 Ser1 2 Ser1 2 Ser1 2 Ser1 2 %k 2 Ser1 2 Ser1 2 Ser 2 %k 2 Ser1
P P b 05 b 05 05 05 05 P P
PLACEMENT_NOTE (C1240- C1243): B
CRI Tl CAL
| |
C1270 182 e vyea

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

T

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 I/ O DECOUPLI NG SYNC VRSTERERES B SYRC DATE=TZroorZooy A
1x 330uF, 6x 0.1uF 0402 = EEE :P [bcoup | ng

l ! 051- 8407
RS 1201 | c1202 Jic1293 1C1294 | C1295 Jicmge d}@ Appl e Inc.

13 11 10 8 =PP1VO5 SO _CPU

=L330ui 0.1UF  ——0.1UF 0. 1UF ——0.1UF ——0.1UF 0. 1UF A 0.0
20% 20% —T— 20% 20% —T— 20% —T— 20% 20% - -
2330 |2 2 2 2 cerm 2 e 2 e NOTI CE OF PROPRI ETARY PROPERTY:
CASE- B2- 402 402 402 402 402 402 THE | NFORMATI ON_CONTAI NED HEREIN | S THE
P RI ETARY PROPERTY _OF APPLE COMPUTER, | NC.
. . THE POSESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 12 OF 109
= Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 12 O: 76
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69 14 10 (TR

1211108

s =PP3V3_S0_XDP

M ni - XDP Connect or

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

MCP89- SPECI FI C PI NOUT

=PP1V05_S0_CPU

XDP XDP_CON
R1315' CRI Tl CAL
54.9 3
L W DF40C- 60DS- 0. 4V
2 > F- ST- SM HF
1 00 2
s 1B XDP_BPM L<5> COBSEN_AQ =100l o= COBSEN_ 0 JTAG MCP_TDO am e
o 10 XDP_BPM L<4> CBSEN_A1 S i 00 g - CBSEN C1 JTAG MCP_TRST L oD
o 108 XDP_BPM L<3> COBSDATA_AQ G 88 10 e CBSDATA_ D TP_XDP_OBSDATA_CO
0 10 XDP_BPM L<2> CORSDATA_A1 - 11 12 am CQBSDATA_C1 TP_XDP_OBSDATA C1
o = - 8 8 " !
o 10 T XDP_BPM L<1> CBSDATA_A2 - 1595 0126 g CBSDATA_C2 TP_XDP_OBSDATA C2
0 10 XDP_BPM L<0> CBSDATA_AC - 17 18 o= OBSDATA_C3. TP_XDP_OBSDATA C3
™ = v 19 88 20 -
TP_XDP_OBSEN_BO COBSEN_EQ 21 5 o} 22 CBSEN D0 JTAG MCP_TDI oD
TP_XDP_OBSEN B1 COBSEN_E1 23 5 o}-24 CRSEN D1 JTAG MCP_TMS o
25 26
TP_XDP_OBSDATA_BO csuram | | gg 270 ol 28 o cesoaTa o TP_XDP_OBSDATA_DO
TP_XDP_OBSDATA_B1 CBSDATA_B1 - 29 00 30 - COBSDATA_D1 TP_XDP_OBSDATA_D1
31 32
XDP TP_XDP_OBSDATA B2 COBSDATA_E2 - 33 88 34 om COBSDATA D2 TP_XDP_OBSDATA D2
TP_XDP_OBSDATA B3 CRSDATA B - 30001 36 o CRSDATA DA TP_XDP_OBSDATA D3
R%%?Q T, D BT
CPU_PWRGD 1W\/2 XDP_PVWRGD PVRGDY HOOKO - 39 00 40 - L TP K/ HOOKA ESB CLK | TP_P Van B XDP
5% XDP_0OBS20 HOOK1 -1 0 o042 - L TP K#/ HOOKS ESB CLK I TP_N am -
Mib 4 VCC_0BS_AB 43 5 o244 VCC_0BS_CD Rll3KO3
1 D> PM LATRI GGER L HOOK -6 0 46 - RESET#/ HOOK6 so XDP_CPURST_L 1AAA2 FSB_CPURST_L Pani ERES
1 om JTAG MCP_TCK HOOK. - 100128 » DBRY/ HOOK XDP_DBRESET_L oo 0 2 5%,y PLACE_NEAR=UL000.G5:5 MM
49 5 o030 NOTE: XDP_DBRESET_L nust be pul | ed-up to 3.3V. Mzb 4
72 38 10¢Ey—SVBUS_MCP_0_DATA spA =40 012 o= hiv'e) XDP_TDO am o e
72 38 19CHT) SMBUS MCP_0_CLK sa - 53 5 of-34 - TRSTn XDP_TRST L oo 20 00
Tkl N2 0 036 ol XDP_TDI oD 0 e
o9 10 (0T} XDP_TCK TaKo - 57 5 o358 - VG XDP_TMS oD v
59 5 o} 80 XDP_PRESENT#
X XDP
C13001: 1C1301
0. 1%%2—— :g ggi/{;lufz
402 T 402

51880774

Direction of XDP nodul e

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

SYNC MASTER=K8/7 M_B

SYNC DATE=12/09/200

TTTLE

eXt ended Debug Port (M ni XDP)

d} Appl e I nc.
®

BTG O ?
051-8407 | D
A 0.0

NOTI CE OF PROPRI ETARY PROPERTY:

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

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

IV ALL RI GHTS RESERVED

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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13 OF 76

2

1




oM T
U1400
MCP89M AO1
FBGA
(1 COF 11)
69 10 7 FSB_DSTB_L_P<0> K34 | cpu_psTBRO* CPU_ Do |38 ESB D L<0> e
69 10 7@M~i¢ CPU_DSTBNO* CPU_DL* |yN36 ESB D L<1> o e
ooy ESBDINVL<0> g to7d ey oeior by S FSB D <25 o
60 10 7 FSB _DSTB_L_P<i1> T31 TEP1* CPU_DB* |36 FSB D L<3> 7 10 e
D PSR DSTE L Nel> LD pllygedlaiol cPuDies o B FSB D L<d>  om e
o0 10 1¢gy-FSB DI NV_L<1> o—t P28 | cpy DBl 1% CPU_D5* |35 FSB_D_L<5> 7 10 e
- CPU_D6* |P37 FSB_D_L<6> 10 s
69 10 7. FSB_DSTB L_P<2> K33 | cpu_psTBR2* cPy_D7* | P38 ESB D L<7> e
69 10 7. FSB_DSTB _L_N<2> K32 cpu_psTBNR* cPU_D8* |86 ESB D L<8> e
wiorcay FSB DINV L<2> gy  N5jcpy pai2r cPU_Do [oL34 FSB D L<9> T
60 10 7, FSB_DSTB L_P<3> C36 | cpU DSTBP3* CPU_D10* (K37 FSB_D L<10> T 10 60
69 10 7. FSB_DSTB L_N<3> D36 | cpy DSTBNAG* CPU_D11* (5K36 FSB_ D L<11> 21060
o0 10 7¢gry--SB_DI NV_L<3> A35 ] cpU DBI 3* CPU_D12* |5K38 FSB_D L<12> 10 s
- CPU_D13* |5N37 FSB_D L<13> 7 10 e
60 10 7 FSB_A_L<3> w8 | cpy A3+ CPU_D14* (5H37 FSB D L<14> 7 10 e
60 10 7 FSB A L<4> W4 | cpy adx CPU_D15* (5-38 FSB D L<15> 7 10 e
00 10 7By SB_A L<5> o—t 5| cpy As* CPU_D16* (5N28 FSB_D_L<16> 7 106
60 10 7 FSB A L<6> T34 | cpu A6+ CPU_D17* (530 FSB D L<17> 7 10 e
60 10 7 FSB A L<7> V87 cpy A7+ CPU_D18* (N29 FSB D L<18> 2 10 e
60 10 7 FSB A L<8> VB8 | cpy A8* CPU_D19* P34 FSB D L<19> 7 10 e
60 10 7 FSB A L<9> 137 ] cpu Ao+ CPU_D20* (5129 FSB D L<20> 7 10 e
60 10 7, FSB_A L<10> Y38 | cpu AL0* CPU_D21* (5132 FSB_D L<21> 710 60
60 10 7 FSB A L<11> V85 cpy AL1* CPU_D22* (532 FSB D L<22> 7 10 e
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0 =PEG D2R_P<3> ABT7_| pE0_RX3_P PEO_TX3_p| A8 =PE D C P<3> 0
o m>—=PEG D2R N<3> - B0 | PEO_RX3_N PEO_TX3_N_AS =PEG R2D C N<3> 0
- _RX3_| 0 TGN =P Rl o S oD |
TP_PCl E PE4_D2RP - ABY | pEo_Rx4_P ) PEO_Tx4_p| AB4 TP_PCI E PE4_R2D CP —
TP_PCl E_PE4_D2RN - | peo RN IEILJ e TP_PCIE PE4_R2D ON
7o I PCl E_FW D2R P - Yz PEO_RX5_P o PEO_TX5_P|_Y> PO E FWR2D C P .
1o PCl E FW D2R N - Y J Y4 PCl E FW D N -
o>—Pd - PEO_RX5_N m PEOTXs N Y o POEFWRDCN o I'f PEO[4:5] and PEL[0:1] are not used,
ne PCIE AP _D2R P - Bl | pep Rxo P PE17Tx07PW_‘MP—@QU +VI O_PE_AVDD1 and +VI O PE_DVDD1l can be GN\D
noom—PCLE_AP_D2R N -‘ ABLO | pE1_RXO_N @) PE1_TX0_N_Y6 PCl E_AP. D N -
no PCl E_ENET_D2R P Y10 | pE1_RX1_P o PE1_TX1_P| YO PCIE ENET_R2D C P o7
7o PCl E ENET_D2R N Y11 | pE1_RX1_N PE1_TX1_N
. PP3V3_SO_MCP_PLL_HVDD -
50 mA Vi1 |3 v pLL_wvop1 (PP PEXRST
Vi3 | 4+3.3V_PLL_HVDD_2
s _PP1VO5_SO_MCP_PLL_PEXSATA
325 mMA 100 mA O | ivio PLL PE
80 MA S | ivi 0 PLL_XREF_XS 1
AFL2 | 1V O PLL_XREF_XS 2
AF13 | 4vi O PLL_XREF XS 3 =
120 mA (A8 | +vio PLL_SATA 1
A | 4vi 0 PLL_SATA 2
25 mA M1 livioPLL H PEX0_TERM P| Y2 » MCP_PEXO0_TERMP
R1610*
2. 49K
1%
1/16W
MFZLF
4022

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

DDC Mode Pul | - downs

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

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

only pull-ups

R1710 100K 1 2

if used for TMDS/HDM only then
are necessary.

I f unused no pulls

RI/171100K1 2

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

GPl O

=PP3V3_S0_MCP_GPI O ; 1519

5% 17'16W MF-LF 402

Pul | - Ups

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

MCP89 AO1 Bring-Up Support docunent (MCP89_TDP_EDP_Bri ngup_Targets_Appl e. pdf, dated August 5, 2009).
= =
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oM T
U1400
MCP89M AO1
FBGA
.« _PP3V3_S0_MCP_DAC (5 OF 11)
140 mMA B29 | .3. 3v_RaBDAC DDC_CLKO/ GPI O 38| F29 o, AUD_| P_PERI PHERAL _DET e 1 s
DDC_DATAO/ GPIO 30| 25 o  MKEY MC LOAD DET s
29
2 mm e e o o e 2 e 1o ace e e
- - RGB_DAC_GREEN_B31 TP_MCP_RGB_GREEN
@ RGB_DAC_BLUE| 31 g TP_MCP_RGB_BLUE
RGB_DAC_HSYNG D31 TP_MCP_RGB HSYNC
RGB_DAC_VsSYNG E31 g TP_MCP_RGB_VSYNC
s @m-DP_1G MO _P<3> D26 | ppo_3_p/ TMDSO_TXC_P IFPA_TXC P22 g =MCP_| FPA_TXC P o
o qon-DP_1 G MLO_N<3> E26 | ppo_3_ N TMDSO_TXC_N IFPA_TXC N2 g =MCP_| FPA_TXC N oo
s qon-DP_1 G MLO_P<2> &6 | ppo_2 P/ TMDSO_TX0_P 1FPA_TXD0_PL 22 g =MCP_| FPA_TXD_P<0> oD
s qom-DP_1 G MLO_N<2> F26 | ppo_2_ N TMDSO_TXO_N IFPA_TXDO_ N B22 g~ =MCP | FPA TXD N<O>  rmy s
s @m--DP_1G MO _P<1> &= 22 | DPO 1 P/ TMDSO_TX1 P | FPA_TxD1_P|_E22 - =MCP_| FPA TXD P<1> o o
s com-DP_1LG MO_N<1> o=— 25 | DPO_1_N/ TMDSO_TX1_N 1FPA_TXDL_NL 222 o =MCP_| FPA TXD N<1> oD ©
s @m--DP_1G MO_P<0> @=— 22| DPO_O_P/ TVDSO_TX2_P 1FPA_TXD2_P| P22 g =MCP_| FPA _TXD_P<2> oo o
o @m-DP_1G MO N<O> o=— 25 | DPO_0_N TVDSO_TX2_N 1FPA_TxD2_ N2 g =MCP_| FPA_TXD_N<2> o -
! FPAfTXm,P% 9
s @m-DP 1G M1 P<3> =28 | DP1_3_P/ TMDSOB_TXC P I FPA_TXD3_NJ22_ g =MCP_| FPA_TXD N<3> o
s q@m-DP 1G M1 N<3> o=— 28 | DP1_3_N TMDSOB_TXC_N 1 B2
DT oo nmrer § oS e Smimmnee o
s o DP 1G M1 N<2> D28 | pp1 2 N TMDSO_TX3_N Z S . e —— (21>
s qom-DP_1G M1 P<l> &= "28 | DP1_1_P/ TVMDSO_TX4_P & | FPB_TXD4_P| 123 =MCP_| FPB_TXD_P<0> .
sqm-DP_1G M1 N1> o A9 Ippy 3 N TMDSO_TX4_N | FPB_TxD4_N|_K23 = | FPB_TXD_N<0> .
o qp-DP_1G M1 P<0> €28 | pp1_0_P/ TMDSO_TX5_P - | FPB_TXD5_p| 23 =MCP_| FPB_TXD P<1> B
s @m-DP 1G M1 N<O> =28 | DP1_0_N TMDSO_TX5_N <  !FPB_TXD5_N 123 =MCP_| FPB_TXD_N<1> 3
1 | FPB_TxD6_pP| 23 = | FPB_TXD_P<2> 9
+ mm--DP_L G HPDO H26 | 1pL UG DETO/ GPI O_20 LL | FPB_TxD6_N|_F23 =MCP_| FPB_TXD N<2> 0
s mo--L2P_L G HPDL J26 | ypLUG DET1/ GPI O 21 | FPB_TXD7_P| P23 =MCP_| FPB_TXD P<3> .
v o-SATARDRVR A EN 925 | HpPLUG DET2/ GPI O 22 1FPe_TXD7_NLE23 g~ =MCP I FPB TXD N<3> s
vy DP 1G AUX CHO P o g 128 Ippc cik2/ DP_AUX_CHO_P DDC_CLK1/ GPI O_40[ J28 =MCP_| FPAB_DDC CLK .
s, DP_1 G AUX_CHO N K28 | ppc_DATA2/ DP_AUX_CHO_N  DDC_DATAL/ GPI O 41| 29 gy~ =MCP | FPAB DDC DATA s
. DP_I G Al 1_P K25 | pbc_cLK3/ DP_AUX_CH1_P
B DP_1 G AUX CHL N K26 | ppc_DATA3/ DP_AUX_CHL_N
( GMUX_I NT)
» _PP3V3_SO_MCP_PLL_DP_USB . Lo BT o 7] A28 (GUWX TN )
210 mA 180 mA o +3.3V_PLL_DPO_1 LoD BKL ON GPI O 50| B25 LCD | G BKLT EN .
+3. 3V_PLL_DPO_2 LCD_PANEL_PWRI GPIO 58] 25 5  LCDIGPWREN &,
30 M N21 | 43 3v PLL_USB_1
M2 | 13.3v_PLL_USB 2
205 _=PP1VO5_SO_MCP _PLL_| FP
60 M N23 | .vi O PLL_I FPAB 1
L24 | +vi O PLL_I FPAB_2
s _PP1VO5_S0_MCP PLL_CORE
160 mMA 40 mMA MBS | 4vi O PLL_CORE_LEG
60 M N25 | +vi O PLL_SPPLLO_1
L26 | .vi O PLL_SPPLLO_2
40 mA M6 | 4viQ PLL_V | FPAB_VPROBE| L20 MCP_| FPAB_VPROBE o
20 mA [‘zg VIO PLL_V_L | FPAB_RsET|_K20 MCP_| FPAB_RSET oD =
+VI O_PLL_NV_2 -
25 _=PP3V3R1V8_SO0_MCP_| FP_VDD
180 mA A22 | LvDD_I FPA
A23 | +vDD_| FPB
20 s _=PP1V0O5_S0_MCP_DPO_VDD
A26 |,
160 mA o PP ThDS0_vPRose|_He8 MCP_TMDSO_VPROBE o =
€26 | +vi 0 DPO_3 TvDso_RseT| F31 MCP_TMDSO_RSET oo 2

K6/ K69 EDP currents used.

71

Ckay to float all

RGB DAC Di sabl e:

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

required

(or use

as GPICs).

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

Interface Mde

MCP Si gnal TMVDS/ HDM LVDS

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

TMDS: Power +VDD_| FPx at 3.3V

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

SYNC MASTER=K8/7 M_B

SYNC DATE=02/ 26/ 2010
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Current nunbers from MCP89 AO1l Bring-Up Support docunent (MCP89_TDP_EDP_Bri ngup_Targets_Appl e. pdf, dated August 5, 2009).
= =

oM T
U1400
MCP89M AO1
FBGA
(6 OF 11) External A
7133 SATA HDD R2D C P AH4 | SATA_AO_TX_P usso_N| €20 USB_EXTA N 3 72
no@m-SATAHDD RRD CN o ~ AS lsATA A0 TXN usso_p | B20 USB_EXTA P 2 72
Al rPort (PCle M ni-Card)
73 SATA HDD D2R N AJ4 | SATA_AO_RX_N use1_p [ J20 USB M NI _P 072
namm--SATA HOD D2R P~~~ A5 IsATA A0 RXP " usBL N| 20 g USBMMNI N = ~—~on
- O T57
3 ussz_p | €19 USB_T57_P
o 9 use2_N| B9 o USB T57 N Do 72
7 SATA_ODD R2D C P AJ3 | SATA AL_TX_P m Y External C
7 s (oo-SATA_ODD R2D C N - AJ2 | SATA AL TX_N % S| use3 p| R0 e=pUSB EXTC P Ve n LR
Of usBa N| P20 qug USBEXTCN - or
7 a3 SATA_ODD D2R N A2 | SATA AL_RX_N = g Wat er nel on
5 D SATA ODD D2R P > A8 | SATA AL_RX_P © usa_p | E20 o= UsB WM P a2
c usBa_N| D20 B N 072
° Caner a/ External E
< m o) usss_p | E19 USB_CAMERA P o 72
TP_SATA C R2D CP - A6 | SATA BO_TX P |—= N s uses_N | D19 USB_CAMERA N o 72
TP_SATA C R2D CN bl A7 lsataBo XN <L | D 8 = SD Car d/ Expr essCar d
0 "} [uses_p| Gl9 USB_SDCARD P -
TP_SATA C D2RN - AT | SaTA BO_RX_N = uses_N [ F19 LSB_SDCARD N o7
TP_SATA C D2RP - A6 | SATA_BO_RX_P = External D
> 2 uss7_p [ 317 B_EXTD P
c é uss7_N | HL7 USB_EXTD N o
H%' .- CGeyser Trackpad/ Keyboard =PP3V3_S5_MCP_GPI O ;4
TP_SATA_D D AL4 | SATA BL_TX_P 5 ! 9 uses_p | J19 B_TPAD P w72
TP_SATA D_R2D CN - AL3 | SATA B1_TX_N o3 uses_n | H19 USB TPAD N 15 72
19178 =PP3V3_S0_MCP_GPI O <= \ B1_TX_ NLT gty D
! 8% - u External B 'R1851 | [|'R1853
R1800* TP_SATA D D2RN - ALL | SATA_BL_RX_N o | usss_p|Cl7 USB_EXTB P a4 72 8. 2K 8 2K
800 TP_SATA D D2RP - AL2 | sATA B1_RX_P - o g usBo_N[BL7 o g USB EXTB N & o ifisw Piow
B = 'R 402 202
HEI,EEV 8(5 £ uss10_p | EL7 USB IR P : :
2 D17 USB IR N
4 USB10_N 972
MXM_GOOD L | saTa Lep/aPi 0 30 3 F st oot h — R1850°) | R1852°
> usB11_N| GL7 USB BT N 30 72 5% " 5%
. NCP_SATA_TERVP 21| surn rere 8 e P[P g g UsBBTP Rl K, L,
- — - 402, 402,
1R1805 UsB_oco*/GPI0 25 [ A7 o USB_EXTA OC L .
2, 49K UsB oC1*/GPIO 26 [ L17 o USB EXTB_OC L ..
/96w % NG 1 USB_0C2*/ GPI O 27_MePI 00 [ K17 o USB_EXTC OC L
462" NC)é NC 2 USB_OCc3*/ GPI 0 28 MPI O 1 | K19 o USB_EXTD_OC L
NC)é NC_3 oc2# Also for EXTE
1 W2 NG 4 USB_RBI AS_GND | 119 = MCP_USB_RBI AS_GND OC3# Al so for EXCARD
R vrer[C13 o MOP _RGM I _VREF am 18R817860
1%
- ENET_RXD<0> - 214 | Rav 1 _RxDo RaM 1 _Txoo | G183 o TP _ENET_TXD<0> . i
7 = omy--ENET_RXD<1> ; Cl4 | raM | _RxDL rRaM | _Txp1 | HL3 ; TP _ENET_TXD<1> 0 2402
73 a1 ENET_RXD<2> 216 | RGM | _RXD2 rRaM 1 _Txoz | F14 o TP _ENET_TXD<2> N
s s frmy—ENET_RXD<3> 5 | RoM | _Rxcs Rav | _Txos [ D14 g TP ENET TXD<3> . =
73 31 ENET_CLK125M RXCLK E16 | Ravi | _RXCLK Z RGM | _TxcLK | GL4 TP_ENET_CLK125M TXCLK,
_ s my—-ENET_CLKI2SM RXCLK g FE16) _ _
23 20 05 _=PP3V3_ENET_MCP_RMG - ENET RX CTRL - Al4 | pavi | _RXCTL 5 RGM | _TXCTL i‘Mq
R1810° o ENET ENERGY DET o M4 |gaui N ePi03s Raw i woc| FI3 o TP ENET_MDXC .
. K13
g »» _PP3V3_ENET_MCP_PLL_MAC RaMI_MIO[ KIS oy ENET MDIO s
- LF ML6
402, 20 m L6 J43.5v pLL_nac puaL BUF_2smz |13 TP MCP CLK25M BUFO R ,
 MCP_M | _COVP_VDD D13 | ravi I _cavP_voD
s MCP_M | _COVP_GND E13 | ravi | _cowp_a\D RGM | _RESET* 0314 > TP_ENET_RESET L o
1
R14891% I nternal MAC Di sabl e:
%/{:1%;\7\'} Connect RGM | _RXD<0: 3> together to 10K pul | -down.
402, Connect RGM | _RXCLK to 10K pul | - down.
Connect RGM | _RXCTL to 10K pul | - down.
€L Connect RGM I _INTR to 10K pull-down (if not used as GPlIO).

8

7

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

RGM | _COVP_VDD/ _GN\D nust

remai n connected as shown.

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

All other pins

K6/ K69 EDP currents used.
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MT *R1961
uU1400 10K
MCP89M AO1 Tasw
2. _=PP3V3RIV5_SO_MCP_HDA (7 1402 R1950
70 mMA D6 | +vDD_HDA HDA_SDATA out| EL - 210 HDA SDOUT R LAAN2 HDA_SDOUT o o 72
70 mMA 5%
1/ 16W
R1951 MgLF
72 40 ry—-HPA_SDI NO - E2 T%?DATAJ NO HDA BI TCLK|_E4 - 1 HDA BIT CLK R__1 .22 » HDA BI T CLK o 50 72
5%
1/ 16W
Mete R1952
R1900* < “02
49.9 = g AUD_| PHS_SW TCH_EN 3 | ya SATA_I N1/ GPI 0.2 % roA RESET DL g 210 HDA_RST_R L LNRA2_HDA RST L oo
180 Qutput linmited to +VDD_HDA. (TPD N
402 Confirmed OK for this signal. R1953 v T T T s T - T T T T - -~ === |
2 o o 22 02 ! BUF_SI O CLK Frequency
2 MCP_HDA_PULLDN_COVP HDA_PULLDN_COVP HDA_SYNG - 230 HDA_SYNC R AAAA HDA_SYNC oo 7 ! = py !
e | Frequency |HDA SYNC !
402 | —
LPC AD<0> R1910 22 . 2 LPC_AD R<0> KL | pc ADo (1P L8 e LPC _SERI RQ 705 a7 24 MHz 1 !
72 37 3B/ > (1PY) L(FI’%%ERI RQ CBD 7353 |
o gy LPC AD<l> RIGIL 22 1,z 20 W om oo r 7 LPC ADRS1> gy Lllipcant (1PY | I
e o7 ssqmy LPC_AD<2> RIOQIZ™ 22 2 5% - LPC AD R<2> L2 | pe A (1PY) R1960 | 14.31818 Mz 0 I
o7 ey LPC_AD<3> RI9I3 22 . 2 % i LPC AD R<3> 3| Lpc_ams (1PY) O LPC FRAVEF ST g LPC FRAME R L LAAA, 2 LPC FRAVE L oy 5o o0 72 | |
a a iy
TP_M.B RAM SI| ZE K2 || p */ GPl O_43 1 402 T T T TS AT . T ST |
{ (1PD) LPC_RESET*|SKT g LPC RESET_L o 0 = 72 | Bl OS Boot Sel ect |
57 35 M CLKRUN L L6 | Lpc_CLKRUN*/ GPI O 42 (I PU) LPC_CLKo| L5 - LPC CLK33M SMC R o 2 72 : I/ E LPC_FRAI\/E# :
PP3V3 3 RTC s SMC_WAKE SCl _L DLl | 510 PME*/ GPI O 31 ~ M SC VDDENO/ GPI O 47| KIO MCP_CPU_VTT_EN L 10 | LPC 0 !
2087 s PM LATRI GGER L Gl | exT_sM */ GPI O 32 T MsSCVDDENL/ GPIO 48| B g M. B_RAM VENDOR 1 . ! !
s AUD | 2C INT L B3 | \20GATE/ GPI Q.55 = §, M SC_VDDEN2/ GPI O 17| 28 g g T57_PWR_EN ao NOTE: NFPBQ AOilgis | SPI 1 |
" i o mD-SMC RUNTIVE SCL L g M | KBRORSTI N/ GPI 075E| &2 M scvDoENs/ aPl 0 18 08 SMC_ADAPTER EN am = % = Su{ Io?gm(mns 021 | |
R%gzgoK zll?él%%l M SC_VDDEN4/ GPI O 10| B o o LPCPLUS GPI O D 70w Fhese ins | NOTE: MCP89 does not support FWH, only |
C 1% 1% J10 MEM VDD_SEL/ GPI O_46]_<7 - MCP_MEM VDD SEL_1V5 epm s P : | LPC ROMs. So Apple designs will
T i s oM PVRBTN L - PURBTN" (1 PU-S5) g not use LPC for Boot ROM overri de
202, ,402 2 PM_SYSRST_ DEBX L F10] RSTBTN® (1 PU- S5) FANCTLO/ GPl O 61| H? - ODD _PWR_EN_L oD 0 o _ T P T T
FANRPMD/ GPI O_60/ MEPI O_2) 2 - MEM EVENT_L a0 2 27 3
a6 . FANCTL1/ GPI O_62 - ENET_LOW PVWR 10 r—- - .- - T T T T T =T === |
RTC RST L - RTC_RST FANRPML/ GPI 63/ NGPI O 3| A g SDCARD RESET @m o | SPlI Fr eqgquency Sel ect |
s T PM RSMRST L - L | PVRGD SB (IPD) SLP_S3* CO‘ - PM SLP_S3_ L [T 7 %5 52 56 ! |
2 -—-MP_PS_PVWRGD - 2| PrReD (1PD) SLP_RVGBT [0 PM SLP_RMGT_L oD = | Frequency] SPI _DOJ SPI _CLK |
«[ D5 e PM SLP L 7 19 35 36 62
NOTE: MCP89 AO1 has strong (~10K) e (IPD) SLP_S5 GK3 - = |D<Sg esn RER : 25.0 MHz 0 0 :
pul | -downs on these pins. 6 MCP_WAKE REQ L | gm0 MCP_VAKE_REQ* MCP_VI DO/ GPI O_13 - MCP_ VI > oo 19 59
HD OJt t C:a. N PM BATLOW L A7 v oo MoP_VIDL Gl O 14 K4 g MCP_VI D<1> o = 5 ! 31.2 WHz 0 1 |
A B D —————————1———( — MCP_VI D2/ GPI O 15| K5 - MCP_VI D<2> oo w9 50 | |
p u p S \ o2 =21 oo MCP_VEM VDD_EN @B/ | NCP_VEMDD_EN GPI O 44 8 MCP_VI DB/ GPI O 16| K6 g MCP_VI D<3> oD 0 = | 42. 7 Mz 1 0 |
For EM Reduction on HDA interface I: - MCP. MEM VTT EN - GLO | NEMVTT_EN GPI O 45 E SPI_CS0*/ GPI O 10| E;l - SPI CSO R L o : 62.5 NHz 1 1 |
HDA_SDOUT_ R 41 SM | NTRUDER L 226 | NTRUDER" SPI_CLK/ GPIO 11—y YN oD 7 7 | :
HDA BIT OKR 1 e R =P VoSl R ) 7 20 7 72 NOTE: 42 & 62 Mtz use FAST_READ command.'
HDA RST R L SMC | G THROTTLE L & | vepu_pi cor Pl 0.6 - e e | Straps not_provided on this page. |
072 s 19 - ;. e o e || M sPKR el A R OEE T T2 PR
HDA_SYNC R 1o 72 « o157 _RESET T o pou o SPKR/ GPI O 1 - MCP_SPKR R
2 10 GEXVCORE_PWR_EN 0| vepu_pi o2 aP 0 23 THERM DI CDE AL S MCP_THMDI ODE_P oD .
C1950:| | C1952: a1 15 reomy SP| ROM USE_M.B oI | NGPU_PI 0B/ GPI O 24 THERM DI CDE N @ MCP_THVDL ODE_N n R1970
ToPF L 10PE <@ il - - . e g R Mop_sPkr
sV 5T 530 JTAG MCP_TDI C10 | yTAG TDI (I P SVB_OLKOL g SMBUS MCP O _CLK oD o <0 72 r%Z.iE‘év —_—
ceRl 2 cER 2 = D S VOP D0 - JTAGTD (1P SVB_DATAO| B4 gy SMBUS_MCP_O_DATA o s L4527 0 = USER node (Normal boot node)
1 = JTAG_TDO N 1 CLK =
JTAG MCP_ TN B0 | rac v (1Y) SMB_CLK1/ MBMB_CL - SMBUS _MCP oD » 72 1 SAFE node (For ROVSI P recovery)
O - - B5 o MCP. . )
1 C1951 1 C1953 1 JTAG MCP_TRST_L | 04 ITAG TRST* (1PD) S?@ﬁé&fﬁf?& = - ing\?R EN 1_DATA D = = Connects to SMC for automatic recovery.
—— 1OPF 10PF - o> JTAG MCP_TCK o 7107 37ac Tk 3 ) - D % o
2 38, —F W - BUF SIO LK PO sa ML o ARB_DETECT L -
402 402 25 MCP_CLK25M XTALI N - XTALI N
l J_ 25 <01} MCP_CLK25M XTALOUT o Bl | xTALcuT SUS_CLK 6Pt 0 34 2 - EM (LKS2K SUSCLK R oo 2 72
bl TEST_MoDE_EN_D4 > MCP_TEST_MODE_EN
R 2s rmyRIC CLK32K XTALIN P16 [ xTALIN_RTC PKG TEST| L16 o
= Cl6 K16 o
GPI O Pul | - Ups/ Downs BRI 2 e e 0 e
'R1959 'R1966 'R1975
=PP3V3_S5_NCP_GPI O , 4 R1930| ['R1931 10K 10K 1K
=PP3V3_S3_MCP_GPI O , 500 50 6w 6w /56w
=PP3V. 10 51710 10 Wy it 02" 02" 02"
2 2
R1980 10K 1 2 SDCARD_RESET 1
_‘__::l 1OK 1/\/\/\/2 5% I7T1T6W M-LTF 402 T57 RESE]—
RT999 100K s W\ 5% TTOW WETF 407 GEyyOOoRE PUR EN = =
R193 100K 2 5% I7T6W M- LTF 4027 1o 7 a7 R R R
N -_: AV oy —SPLEMISE A 3 Pl at f or m Speci fi ¢ Connecti ons
R1YO 10K 2 MCP VIT EN L 19
RTOBA 1ok + VWV o S0 TTsw eI 07 M e e e Sor R1965
R1985 100K 1 2 ° - 157 _PWR EN 19 72 25 19 LPC RESET L 1 33 2 LPC PVWRDWN L 35 37
RTO87 100K 1/\/\/\/2 5% 17 T6W MF-TF 402 | bopl US GPl O e mvg — — Vsn\//ﬂv D
/\/\/\/ 5% I7T6W M-LTF 402 ® 1/ 1E\£I
R1988 10K LAAAZ s OoDD PWR EN L 103 hos
R1989 10K 1 2 °% IMI8W M-LF 402 \EnM EVENT_L 10 26 27 3 62 36 35 19 7 PM SLP S4 L — PM SLP S5 L gy o
RTO00 10K 1m2 5% I7I6W MF-LF 402 ENET LOW PYR . MDAREBASESTRUE =
19 :l 1OK 5% I7T6W M- LF 402 . .
= N2t row e Te—aor— e LG THROTTLE Lo s OTE:  MCP SLP_S5# signal has the BYNC. VASTERC BT VLD BYNG. DATE=02/ 26/ 2010
R1992 100K 1 5 NCP VI D<O> e behavior of Intel’s SLP_S4# signal. ——
RI993 100K 1 A2 5% T T6W M-IF 402 \rp v Deds> o MCP HDA, LPC & M SC
R1994 100K 1 2 5% UIBWWELF 202 oy peps> - T
RII95 100K 1 \\A 2 5% T IBW M=IF 02 by D3> - 051- 8407
5% 17 16W M- LF 402 App| e I nc. v .
R1996 10K 1 2 AP_PWR_EN 1950 62 (<] ;
/\/\/\/ 5% 1716W MF-LF 402 A O O
R1997 100K 1 2 ARB_DETECT_L 10 NOTI CE OF PROPRI ETARY PROPERTY:
R1998 20K 1 2 SPI _M SO 7107 72 PRI ETARY | PP e ONERRPE R OVPUTER. | NG
/\/\/\/ 5% 1716W M—LF 402 THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 19 OF 109
= NOT TO RODUCE OR COP'
- I::NOTIOEgEALO?PLBLIS;|‘¥INWK:LEO?PART
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Current nunbers from MCP89 AO1l Bring-Up Support docunent (MCP89_TDP_EDP_Bri ngup_Targets_Appl e. pdf, dated August 5, 2009).
= =

8

7

=PP3V3_S0_MCP_GPI O ;17 15 10

6

5

4

2

1




8

7

6 5

NOTE:

23 8

23 14 8

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

" SW

=PP1V05_SW MCP_FSB

2000 mA

=PP1V05_S0_MCP_FSB

200 mA

rails are dynamcally switched in the SO state as needed,

controll ed by MCP89 GPI Gs.

=PP1V5R1V35_SW MCP_MEM s 2 2

oM T
Ul1400
MCP89M AO1
FBGA
(8 OF 11)

32 | 4vTT_cPU_ 1 +VDD_MEM 1| AGL4
K29 | \vTT_cPu_2 +VDD_MEM 2| AL7
D32 | ,\1T_cPu 3 +VDD_NEM 3| AF18
L29 | 4vTT_cPu 4 +VDD_MEM 4| AF21
Y26 | +\vTT_cPU 5 +VDD_MEM 5| AML
V26 | 4vTT cPU 6 +VDD_MEM 6| AME
P27 | +vTT_cPU 7 +VDD_MEM 7| AK8
T27 | +vTT_cPu 8 +VDD_MEM s| ACGL3
J29 | LT cPU 9 +VDD_MEM 9| AF16
N27 | +vTT_cPu_10 +VDD_MEM 10| AF22
P26 | vTT _cPU 11 +VDD_MEM 11| AG20
F32 | 11T _cPu 12 +VDD_MEM 12| AMB
A32 | vTT_cPu_13 +VDD_MEM 13| AGL9
H29 | \v»1T cPu 14 =  +vDD MEM 14| AF23
W26 | +vTT cPU 15 (x *VOD_MEM15 A9
W27 | \vTT_cPU_16 +VDD_MEM 16| AFL9
SB1 | +vTT cPU_17 +VDD_MEM 17| AGL7
32 | +vTT_cPU_18 +VDD_MEM 18| AL6
E32 | ,viT_cPu_19 (L +vDD MEM 19| AGLE
M8 | ,\TT_cPu_20 +VDD_NEM 20| AHL2
H30 | +vTT_cPu 21 +VDD_MEM 21| AM2
U26 | vTT _cPu 22 +VDD_MEM 22| AF15
T26 | +vTT_cPU_23 +VDD_MEM 23| AMB
81 | \vTT cPU 24 +VDD_MEM 24| ALS
B32 | ,uTT_crPu 25 +VDD_MEM 25| AL8
R26 | +vTT_cPu 26 +VDD_MEM 26| AF17
N26 | w71 _cPu 27 +VDD_MEM 27| AJ11

+VDD_MEM 28| AJ8

+VDD_MEM 29| AF14
V&7 | VT cPuz_1 +VDD_MEM 30| AV10
V8 | \VTT_cPuz_2 +VDD_MEM 31| AF20
Y27 | +vTT_cPU2_3
Y28 | \vTT_cPuz_a

oM T oM T oM T
Ul1400 U1400 Ul1400
MCP89M AO1 MCP89M AO1 MCP89M AO1
FB
2 s _=PPVCORE_S0_MCP. (9 O,:GL) =PPVCORE SW MCP_GFX 22 24 (10 OF 11) (11F?>FGA11)
8450 mA (0. 85V) T3 | +vDD_COREA_1 +VDD_corEB_1| M 15350 mA (0. 85V) AP21 | aND 1 GND_68| AP AR4 | oD 135 G\D_200| E33
4300 A //:Sii +VDD_COREA_2 +VDD_COREB_2 ’;’E Al\":‘; QD _2 GND_69 gi; Aﬁ; GND_136 G\D_201 XB\;
+VDD_COREA_3 +VDD_COREB__ aND_3 GND_70 GND_137 G\D_202
R13 | +vDD COREA 4 +VDD_COREB_4| N12 AUB7 | aND 4 e 71| E12 AD3S | oND_138 GND_203| AK2
R7 | +vDD_COREA 5 +vDD_coreB_s| M AT | anp 5 ap_72| G2 A8 | enp 139 GND_204| AK
T6 | +vDD_COREA_6 +vDD_coREB_6|_NL4 D18 | a\p_6 anp_73| A2 AL18 | enp 140 @ap_20s| P37
T13 | +vDD_COREA 7 +VDD_COREB_7| V20 Bl |anD 7 aND_74[ AL12 AR24 | oND_141 a\D_206] S
Ri1 | +vDD COREA 8 +vDD_coreB_g| N0 ADS | D 8 a\D_75[ AVB AAS | D 142 aD_207| 937
ABL7 | 1vDD_COREA_9 +vDD_coreB_o| P3 J2 | ap_9 anp_76| ADB7 Gl8 | onp 143 ap_208| Y35
R10 | +vDD_COREA 10 +vDD_CorEB_10| P1 ATL | D 10 aND_77| AG32 B9 | oD 144 G\D_209| &7
AB18 | ,yDD COREA 11 +vDD_CoREB_11| N1 AMBO | a\p 11 ap_7s| H12 AB | o\p 145 G\D_210| AA35
T1 | +vDD_COREA 12 +VDD_COREB_12| N6 €l | e 12 aND_79| AR3S AVRA | o\D_146 G\D 211| AUL8
T2 | +vDD_COREA_13 +VDD_COREB_13| P8 AT3 | aND 13 anp_so| MO H24 | anp_147 G\D 212| AR6
AB21 | ,yDD COREA 14 +vDD_CoREB_14| N2 AP24 | oND 14 e 81| 4 B30 | onp_148 aD 213 AV36
R4 | +vDD_COREA_15 +VDD_CoREB_15| N9 AMB3 | aND 15 ap_s2| V10 AR2L | aND_149 G\D_214| B33
AB19 | ,yDD_COREA_16 +VDD_COREB_16| N8 AE27 | eND_16 ap_s3| VS D24 | enp_150 @D _215| AI27
P13 | +vDD COREA 17 +vDD_coreB_17| MLO AI24 | o\p 17 GN\D_g4| AL30 AUB0 | o\p_151 e 216 D
R2 | +vDD_COREA_18 +VDD_CoREB_18| N3 AHLB | o\D 18 aD_ss| &7 AKS | aND_ 152 G\D_217| A5
T8 | +vDD_COREA_19 +vDD_cores_19] N A8 | N _19 anp_ge| V29 N8 | enp_153 anp_218| AST
R8 | +vDD_COREA_20 +vDD_CoREB_20| M AML8 | eNp_20 @D _87| APLS E24 | onp_154 G\D_219| AD8
T4 | +vDD COREA 21 +VDD_COREB_21| M B6 | anp 21 aND_ss| AN2 K15 | anp_155 GND_220| AY2
R5 | +vDD_COREA 22 +vDD_CoreB_22| P2 J32 | anp 22 aD_go| AJ12 M9 | oNp_156 a\D 221| AP9
T7 | +vDD_COREA_23 +VDD_COREB_23| M AJ21 | oND 23 GND_9o| ARLS AH27 | oD _157 G\D_222| AD31
T5 | +vDD_COREA 24 +VDD_COREB_24| M1 AK3S | oND 24 GND_o1| N20 E18 | o\p_158 D 223| V37
T9 | +vDD_COREA_25 —  +vDD_coreB_25| V19 HLS | anp_2s ap 92| D21 AA34 | D159 G\D_224| AA37
Y22 | +vDD_COREA_26 —  +vpD_coreB_26| N7 D33 | a\p_26 awp o3| B21 AK31 | a\D_160 GN\D_225| AG37
V22 | ,vDD COREA 27 (v *+op_coREB 27 N16 B18 | o\p_27 a\D_o4| 21 K11 | a\p_161 a\D 226 AL1S
VB2 | ,vDD_COREA_28 +vDD_CoreB_28| P5 MB2 | a\p_28 ap_os| H21 ARL | o\p 162 G\D_227| ARL8
NOTE: VDD_COREx_SENSE si gnal s shoul d NOT Y22 | +vDD_COREA_29 +VDD_COREB_29| N5 B2 lanp 29 () anD_os| ARZY V34 | anp_163 () GAD_228f b14
be used for renote sensing unless AA22 | DD COREA_30 +vDD_coreB_30| N3 E6 | anp_30 anp_o7| AR AL21 | o\p_164 a\D_229| K14
COREA/ COREB are powered by separate P12 | svop corEA 31 [ +vDD_cores 31| NIS J5 | ap_31 6 anD_og| AP27 AL | e\ 165 6 @D _230| P2
regul ators. P10 | +vDD_COREA 32 +vDD_CoRrEB_32| P9 K18 | anp_32 GND_99| AMLS MB4 | aND_166 G\D_231| K27
I nstead connect regul ator sense point P11 | ,vDD_COREA_33 +VDD_COREB_33| Y17 AN34 | oD 33 G\D_100| AA31 B27 | aNp_167 a\D_232| AL
as close to COREB FET as possi bl e. +VDD_COREB_34| V18 ADLO | eNp 34 a\p_101[ AV V28 | aNp 168 GN\D_233| AB26
P N ENSEP 110 | 4yop sEnsE +VDD_COREB_35 m;‘ F\3/‘8‘ G\D_35 G\D_102 ﬁ;‘i“ gj G\D_169 G\D_234 ("’;g
TP MCP VDDOOREA SENSEN 5 G\DEmCOEAE pp +VDD_COREB._ 36| 1 G0 36 aND_103L K22 Qw170 aNp_235 533
- = +VDD_COREB_37 GN\D_37 GN\D_104 G\D_171 GN\D_236
s _=PP1V05_S0_MCP_PE_DVDDO +vDD_CcoREB_38| Y20 AR | anp_38 ap_10s] E30 I35 lenp 172 ap_237) R29
200 mA (DVDDO & DVDD1) AF7 | +vi O_PE_DVDDO_1 +VDD_COREB_39| Y17 A2 | anp_39 ap_106[ AK7 AK34 | aNp_173 ap_238| 31
(PEO[ 3: 0]) ﬁ: +VI O_PE_DVDDO_2 +VDD_COREB_40 :;8 A’;g G\D_40 G\D_107 ¥1 Azg G\ND_174 G\D_239 LKJ:
kay to ifn i ng PEO[ 3.0 +VI O_PE_DVDDO_3 +VDD_COREB_41 GN\D_41 G\D_108 G\D_175 G\D_240
el st VEPR FEPhEERE $ET0 +VI O_PE_DVDDO_4 +VDD_COREB_42| P8 AGR9 | o\p 42 G\D_109| AVL2 AB3 | o\p_176 @D 241 Y21
s =PP1VO5_SO_MCP PE DVDDl H8 | anp 43 G\D_110| AP6 J34 | oD 177 a\D _242| V31
200 mA (DVDDO & DVDD1) AES | +vi 0_PE_DVDDL_1 JRVA—— T TP MCP VDDCOREB SENSEP AP12 | oD 44 ap_111| B37 ARBO | anp_178 a\D_243| Y18
(PEO[5:4], PEL1[1:0]) AE7 | +vi O_PE_DVDD1_2 ~ — T10 TP MCP_VDDCOREB SENSEN AML2 | o\D 45 aND_112| A36 J4 | anp_179 G\D_244| V&1
AEB | +vi O_PE_DVDD1_3 GND_COREB_SENSE A1 | eNp 46 ap_113| F35 AR7 | a\p_180 G\D_245| Y19
s =PP1V0O5_S0_MCP_PE AVDDO PP1VO5_S0_MCP_SATA AVDD V32 | anp 47 D 114 L27 AUL | D 181 G\D 246 V48
500 mA (AVDDO & AVDD1) ACL3 | 4+\i 0 PE_AVDDO_1 +VI O_SATA_AVDD_1| AEL 300 mA ARB3 | aND 48 aD_115| D85 AGLO | aNp_182 G\D_247| Y20
(PEO[ 3: 0] ) 2(5:5 +VI O_PE_AVDDO_2 +VI O_SATA_AVDD_2 ﬁz AA;; GN\D_49 G\D_116 2;23 EZE;’ G\D_183 G\D_248 gz
kay to i f.n j| E0[ 3; 0 +VI O_PE_AVDDO_3 +VI O_SATA_AVDD_3 GN\D_50 G\D_117 GN\D_184 GN\D_249
RReLUs" oy VB-PA o hdichl $—7p 1 +VI O_PE_AVDDO_4 +VI O_SATA_AVDD_4| AE4 AG34 | aND 51 G\D_118| AHLS L21 | op_185 G\D_250| AA28
ADL3 | .\ 0 PE_AVDDO_5 +VI O_SATA_AVDD_5| AES AR37 | aND_52 a\D_119| B21 A8 | o\p_186 @D 251 AA29
AB13 | 1\i 0 PE_AVDDO_6 =PP1V05_S0_MCP_SATA DVDD , ., K24 | o\p_s53 G\D_120| AV3 HI8 | o\p_187 aD_252| N7
» =PP1V05_S0_MCP_PE_AVDD1 +VI O_SATA_DvDD_1| AF1 100 mA K21 | anp_s4 D 121| AT38 B15 | o\p_188 G\D_253| AD28
500 mA (AVDDO & AVDD1) Y12 | 4\vi 0 PE_AVDDL 1 +VI O_SATA_DvDD_2| AF2 I8 | aND 55 aD 122/ B38 AM | oD 189 G\D_254] AD29
(PEO[ 5: 4], PE1[1:0]) Y13 | +vi O PE_AVDDL 2 +VI O_SATA_DvDD_3| AF3 AR | aND 56 GND_123| AA21 AJ1S | aNp_190 GND_255| AGH
AALS | 41\1 O PE_AVDDL_3 +VI O_SATA_DvDD_4| AF4 ANS | eND_57 GND_124| AD4 L18 | oD 191 G\D_256| W9
W2 | 1vi 0 PE_AVDDL 4 +VI O_SATA_DvDD_5| AFS V2 | aND_58 G\D_125| A37 A3 | D 192 a\D_257| V0
W3 | +vi 0 PE_AVDDL_5 +VI O_SATA_DVDD_6| AF6 AD32 | oND 59 aND_126| AP18 GIS | ap_193 G\D_258| AA26
. =PP3V3_S0_MCP_HVDD +VI O_SATA_DVDD_7, iiio ’I;?z GND_60 aND 127 ’;’2“1 2;;; GND_194 G\D_259 ﬁii;
30 m 11 | 2 sy oo 1 +V10_SATA_DvoD 8| 410 e e ano_128, 529 S @195 aNp_260, 20T
12 | 15 3y VDo 2 #V1 O_SATA_DVDD_o| AFLL e N e > & 196 a0 261 LD
U3 | 15 av Voo o #V1 Q_SATA_DVD_101 251 | OND_63 aND_130L e G\D_197 a0 262 A0
— — +VI O_SATA_DVDD_11 GND_64 GND_131 GND_198 GND_26!
. s _=PP3V3_S0_MCP +VI O_SATA DVDD_12| AEL3 ARL2 | oND 65 G\D_132| AD34 H27 | anp_199 GND_264] W21
250 mA ULL |43 3v 1 =PPOV9_ENET_MCP_RMGT s 23 ANSS | eND_66 a\p_133| AK4
U2 |3 3v 2 +vm7m7m71£ 140 mA ANS7_| anp 67 anp_134| R37 = =
FS | 4+3.3v_3 +VDD_DUAL_RMGT_2| L13
E29 | 13.3v 4 =PP3V3_ENET_MCP_ RMGT 8916 23 = =
E5 [ 4+3.3v. 5 +3. 3V_DUAL_RwvGT_1| AL3 300 mA
2o _=PPOVO_S5_NCP_VDD_AUXC +3.3v_puaL Rvor 2 B3|
150 mA L11 | 4vDD DUAL_AUXC 1 220 =PP3V3_S5 MCP o=
ML7 | +vbb DUAL AUXG 2 +3. 3V_DUAL_USB_1 e 200 nmA 240 nmA
M2O +VDD:DUAL:Auxc:3 +3. 3V_DUAL_USB_2
21087 _PP3V3_G3_RTC +3.3V_DUAL_1| F8 40 M
?? uA (&) AL6 | 13, 3v_VBAT +3.3v_puAL_2| E8
5 mA (S0)

K6/ K69 EDP currents used.
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C2300 hel ps reduce i nput

rail

droop during Q300 turn-on.
o« =PP1V5R1V35_S0_MCPDDREET PHACE NEAREQRS00.9:2 mm

CR&'%%A(I)_ @300
1
100%‘";“:: ORI TI CAL Part STMFS4854N
mﬂﬁzégg 2 *STMFS485NSTLG | Type N Channel
1 l_D@DF%OO Rds(on) 10 mOhm @. 2V
= o o Loading | 4.3 A (EDP)
o =PP5V_S3_MCPDDRFET 13 N2 NC
4
§ KELVIN 6 MCPDDRFET _KELVI N oo «©
o 1 C2305 &
K -0 1UF ia
U305 | - i, HEE:
SLG5AP031 402 NC MCPDDRE
o 10 o MOP_MEM_ VDD_EN 2 |en TOFN 05 ET_SENSE oy «
ORI TI caL $ (“C'G ’zf'iv'vciﬂfo Voo PPLV5R1V35_ SW MCP
MERNELAES e e REBE e (o
MEASE= (OR 1.35V)
'R2305 o oner 2 TP MCPVEM DONE — =PP1VBRIV35_SW NP _NEM ., -
560K oo 57@" - 4250 mA
1’;5"" NV Requi renents:
240 - Mn Ranp-Up Tine: 20 uS (10%to 90%
<R1> - Max Ranp-Up Tine: 65 uS (ENABLE to 90%
1 L - FET Ron <= 3.8 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

DI MM CKE d anps

CKE nust be held

Cl anps enabl e before MCP89 MEMVDD rai |
Cl anps rel ease after
C anps al so di scharge VIT rail
@355/ @356 chosen for

MEM A_CKE<0>

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

via term nation resistor

| ow out put capacitance.

MEM A_CKE<1>

CBD) 15 26 70

CRI TI CAL
2 s _=PP5V_S3 MCPDDRFET Q355
NTUD3170NZXXG
" SOT- 963
R2350
10K 3
5%
1/16W
MF-LF
402,
MEMVTT_EN L <
5 [} }—
@350 Negor,
SSMBKI5FV  pls 4
SOD- VESM HF | 4 6
k
=
1[G™ st 2 G ﬁ
S
10 @y MCP_MEM VTT_EN i s \Qj

CRI TI CAL

356

NTUD3170NZXXG
SOT- 963

3

NO STUBS on

MEM B_CKE<0>

CBD) 15 26 70

CKE si gnal s!

1%

q

6

MEM B_CKE<1>

CBD) 15 27 70

1%

f

CBD) 15 27 70

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

on DI MM

SYNC MASTER=K8/7 M_B

SYNC DATE=02/ 26/ 2010

s

MCP89 Menory Rail Gati ng
BTG NOVEET s |
d} Appl e Inc. I,!gsi 8407]D
o A. 0.0
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=PPVCORE _SO_MCPGFXFET

1

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

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

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

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

= - FET Ron <= 2.5 nChms

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

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

SYNC VASTER=K8/7 M.B SYNC DATE=02/ 26/ 201 A
S

MCP89 GFX Core Rail Gating

TRTTTETOTE .
d} Appl e | nc. 051- 8407 | D
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MCP Non- GFX Cor e Power MCP 1. 05V PCl e Anal og Power
2 =PPVCORE_SO_MCP » =PP1V05_S0_MCP_AVDD UF PP1V05_SO _MCP_PE AVDD
8450 mA (0. 85V) o 800 MA MNRECR W B 500 M
C2500 : 1C2501 [+ C2502 [+ C2503 [1C2504 |+C2505 |1C2506 |+C2507 |+C2508 1 C2562 [+ C2563 [ C2564 |[:1C2565 [1C2566
TouF - L2 70FT L TUF L0 220F L0 1UF 0 1UF~ L0 1UF 0. TUF 0. TUF —L 10F L TUF -0 1TUF 0. 1TUF 0. 1TUF
2% T 79% - 1% —— 20% - 39% 29% o 39% 289 289 —— 10% - 1% - 29% 29% 209%
6.V2 24V 2lV 26.3V 2lV 2lV 2lV 2lV 2lV 2lV 2lV 2lV 2lV 2lV
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 .,
4300 mA (1.5V) g MNRECR W BTG 300 M
C25101: 1C2511 [+ C2512 [+ C2513 [t C2514 |+ C2515 |+ C2516 |tC2517 |[+C2518 |+C2519 C2567 1 1 C2568 [+ C2569
470F — L0 1TUF 0 1UF L0 1UF L0 1UF 0 1UF -0 1UF 0 1UF L0 1UF 0. 1UF TouF - L 2 70F L0 1UF
20%—— - 39% 289 - 29y - 39% 29% o 39y 289 T 28% 289 2% T 79% 289
4V2 2lV 2lV 2lV 2lV 2lV 2lV 2lV 2lV 2lV 6.V2 24V 2lV
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
MCP SO FSB (VTT) Power CE'2T5'%L MCP 1.05V CPU FSB/ MEM PLL Power
2145 _=PP1VO5_S0_MCP_FSB s =PP1V0O5_S0_MCP_PLL_UF 220- OHAM 2. 2A PP1VO5_ SO MCP PLL_FSBMEM .
200 M 555 mA L 1 (YYY L2 k- : 70 MA —
0603 VOLTAGE=T. 05V
C2525 C25701: 1C2571 [+ C2572 |1 C2573
g - (2)8.%1UF - (2)8.%1UF — g 1UF
Xap 2 R2570 2 Sotum 2 Cghm 2 Lghm
2 0 332 402 402 402

5

2550
ND<E

Sx5sE
:Ju<§_n
)
5
‘FR
8§
G
e
11
=}
<§§ﬂ
o[ °
8—4'0,_.
_F'_"
4978
g%‘aa
~ Wg
"
o2 2F
R
1l
M

MCP CPU FSB (VTT) Power

=PP1V05_SW MCP_FSB
MCP 1. 05V PCl e/ SATA PLL Power

PP1VO5_SO0 MCP_PLL_PEXSATA ;¢

2000 mA
C2520j 1C2521 [+ C2522 [+ C2523 1 1
TOUF — - 2" 7UF TUF TUF
20% —— —— 20% 10% 10%
6. SV 2 2 av 2 10V 2 lSV 2 2
X5R X5R X5R X5R
603-1 402 402-1 402-1 40; -
MCP 0.9V AUX Core Power MCP 0. 9V MAC/ SMU Power ) L2575
200 _=PPOV9_S5_MCP_VDD_ AUXC 2« _=PPOV9_ENET_MCP_RMGT 220- OHM 2. 2A
150 M ) 140 mA 1YY Y L2, R 325 M
0603 VOLTAGE=T. 05V
1 C2526 [+ C2527 C2528 1 C2529 C25751 1C2576 [+ C2577 [+ C2578 |1 C2579 C
—L ¢ 1uF 0. 1uF 4. 7uF 0. 1uF 47Ul L g 1uF L0 1uF L0 1UF L0 1UF
-1 20% 28% 20%p7 28% ZO%T - 28% - 28% -T— 28% -1 20%
2lV 2lV 4V2 2lV 4V2 2lV 2lV 2lV 2lV
CERM CERM X5R CERM X5R CERM CERM CERM
402 402 402 402 402 402 402 402 402
. = . = CRI TI CAL =
MCP 1.05V PCIE Digital Power MCP 1. 05V SATA Digital Power L2580 MCP 1.05V Core/ M sc PLL Power
. _=PP1V05_S0_MCP_PE_DVDD 2 _=PP1VO5_S0_MCP_SATA_DVDD 220- OHM 2. 2A PP1VO5_ SO MCP PLL_CORE ”
200 M 100 mMA 1YY Y L2, . R : 160 M
0603 VOLTAGE=T. 05V
C25301: 1 C2532 [+ C2533 [+ C2534 |1 C2535 C2536 1 C2537 C2580 1 1C2581 [+ C2582 [ C2583 |1 C2584
2. 2UF - L 29UF L2 2UF L0 1uF 0. TuF 47U 0. 1uF 47U 0 1UF~ -0 1uF —L0 1UF L0 1UF
20% —— —— 20% —— 20% —— 20% 209% 20% 209% 20% 20% —— 20% —— 20% —— 20%
6. SV 2 2 6.3V 2 6.3V 2 lSV 2 lSV 4V 2 2 lSV 4V 2 2 lSV 2 lSV 2 lSV 2 10V _—
CERM CERM CERM CERM CERM X5R CERM X5R M CERM CERM
402- LF 402- LF 402- LF 402 402 402 402 402 402 402 402 402
MCP 3.3V PCle/ SATA |/ 0 PLL Power CE'2T5'§6L MCP 3.3V PLL Power
MCP 1. 05V Mermory DLL Power s _=PP3V3_SO_MCP_HVDD , _=PP3V3_SO_MCP_PLL_UF FERR- 240- OHM 200MA " Pp3y3 SO _MCP_PLL_HVDD
155 _=PP1V0O5_SO_MCP_MRCLK DLL 30 mA 260 M 1YY Y L2 MNKER-WBFESZ W 50 mA
550 mA 0402 VOLTAGE=3. 3V
C2540: C2541 1 C2542 C2590: 1 C2591
4. 7TUF 47U 0. 1uF 47U 0. 1TUF
20% —1— 28% 20% 28% 20%
4V 2 6.3V 2 2 10V 6.3V 2 2 10V
X5R CERM CERM CERM CERY
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- OHM 2. 2A PP3V3 SO MCP_PLL_DP_USB ,,
, EEYA AR QW a :
250 M 70 mA g M NRECR W BHEEG: 210 mA
C2543 1 1C2544 [+ C2545 |1 C2546 (|1 C2547 C2548 + 1 C2549 C2595 1 1 C2596 [+ C2597
4.7uyF — L0 1uF 0. 1uF L0 _1uF 0. TuF 4.7TUF 0. TuF 4. 7UF L g 1TUF~ —L 0 1uF
o T T, v S 107 5 187 S 107 629 S 107 6297 R2595 |- 207 T, v
e=: oo Joos fossl fossl CeRm Q5RM PLACE_NEAR=R2595. 1: 50 mi | C55 633 55M S55M
. GND MCP PLL _DP USB : V 2
= 1 NECKS\Y DTH=0. 25 10/21/13ng L
MCP 3. 3V AUX/ USB Power _—
. =PP3V3_S5_MCP MCP 2. 0V- 3.3V RTC Power
240 mA 20108 7 _PP3V3_G3_RTC
? UA (R)
C2550 1 1 C2551 5 mA (S0) C2552
4. 7TuF 0. 1uF 4. 7UF
28% 28% 28%
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
A 2015 05 =PP3V3_ENET_MCP_RMGT s _=PP3V3_ENET_MCP_PLL_MAC FERR-240- OHW 200MA pp3v3 ENET_MCP PLL_MAC
N SYNC MASTER=K87 M_B SYNC DATE=02/ 26/ 2010
300 M 20 MA _ : 20 mA Q r— - :
553: | 2554 MCP St andard Decougllng
4. 7uF 0. 1TuF 4. 7UF 0. 1TUF s |
6237 207 623% 207 Appl e I nc 051-8407 | D
el [ el P '
3] A.0.0
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MCP GFX Cor e Power
22 20 _=PPVCORE _SW MCP_GFX
15350 mA (0. 85V)
C2600:| |:C2601 |:C2602 |:C2603 |:C2604 | C2605 |C2606 | C2607 | C2608 cheog 1C2610 |+ C2611 Ji02612 MOP 3. 3V RGBDAC Power
10UF — L4 7UF 41 —— 1UF ——0.22UF —L-0.22UF ——0. 1UF —4—0. 1UF —— 0. 1UF 0. 1UF —/— 0. 1UF —/— 0. 1UF 0. 1UF — PP3V3 SO MCP DAC -
20% —1— —1— 20% —T— 10% —T— 10% —T— 20% —— 20% —1— 20% -1 20% -1 20% 20% —T— 20% — 20% 20% —
6. SV 2 2 av 2 lSV 2 lSV 2 6.3V 2 6.3V 2 lSV 2 lSV 2 lSV T lSV 2 lSV 2 lSV —F lSV 140 fm
X5R X5R X5R X5R X5R X5R CERM CERM CERM CERM CERM CERM CERM
603-1 402 402-1 402-1 402 402 402 402 402 402 402 402 402
> go
L %’%bg If RGBDAC is used, requires ferrite (155S0382)
plus 1x 4.7uF 0603 & 1x 0.1uF 0402 cap D
If RGBDAC is not used, tie to G\D.
MCP 3.3V/ 1.8V I FP Interface Power MCP 1.05V | FP PLL Power
78 =PP3V3R1V8_ SO0_MCP_| FP_VDD 75 _=PP1VO5_SO0_MCP_PLL_I| FP
180 nA (1.8V LVDS) 60 mA
C26201| [1C2621 C26301 [1C2631
4. 7TuF % 1uF 4. 7Tuk % 1uF
20% 95 20% 95
85: > > %% 205 S 8%
By SEEM %85 o
L L -

MCP 1. 05V Di spl ayPort Power

s =PP1VO5_S0_MCP_DPO_VDD
160 mA
C26401 1C2641
s AUF

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

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

NO STUFF

K6/ K69 EDP currents used

4

dat ed August 5, 2009).

SYNC DATE=02/ 26/ 201

ort

SYNC MASTER=K8/7 M_B

et -
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RTC Cryst al

R2§10 2810
1

pF

" 2 RIC_CLK32K_XTALOUT_R . 1!|; 2

5%

8 CRI TI CAL %

118 MDY i <

D Re8lhl o Y2810 &

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

MCP 25MHz Cryst al

R2815

0
" MCP_CLK25M XTALOUT . 1 2 MCP_CLK25M XTALOUT_R
> AR
R2816" Mjb%}y CRI TI CAL
iM <
2 Y=
e 7% B39
w0 o MCP_CLK25M XTALIN T

MCP SO PWRGD & CPU VLD

: =PP3V3_S5_MCPPWRGD

Cg8159 1

: %

A % 2l
0)

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

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

LPC Reset (Unbuffered)
PLACE_NEAR=U1400. K7: 5 MM 38381
72 19 T LPC RESET L — — e 1 2 LPCPLUS RESET L oo -
SMC LRESET L s
LAZYVE oD

Pl at f or m Reset Connecti ons

PCl E Reset

PLACE_NEAR=U1400. K7: 5 MV

(Unbuf f er ed)

System Reset Circuit

s [T PM SYSRST_L

1 10 [ XDP_DBRESET L 1.9, 2

R2891
" PCl E RESET L 1.9, 2 PCA9557D RESET L 2
(D WARE _BASE=TROE A A e E—
178w
R2§93 ho5"
1.9, 2 BKLT PLT_RST_L o e
8
bt R2894
1 2 AP RESET L w0
’\/5}%\, oD
46%'\4\/
R2825
S LPC CLK33M SMC R PLACE_NEAR=U1400. L5: 5 MV 1/\?;\/2 LPC CLK33M SMC o+ =
5%
Wiy R2826
40 LARA2__LPC CLK33M LPCPLUS g o 1
PLACE_NEAR=U1400. L5: 5 MV 1 51/gw
hob™
R2829
= 1» o PM_CLK32K_SUSCLK_R 1425 2 PM CLK32K SUSCLK s -
PLACE_NEAR=U1400. H11: 5 MM 51/g¥v
hos
R2899 10K pull-up to 3.3V SO inside MCP
33 SYNC MASTER=K87 M_B SYNC DATE=02/ 26/ 201
1 2 SYSRST_DEBOUNCE L " s

S/g oM
b R2897*
115
VF-LE

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

<)

vy e e |
051-8407 | D
A 0.0
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Page Not es

Power aliases required by this page:
- =PPLVDDR_S3_MEM A

- =PPDDRVTT_SO_MEM A

- =PPSPD_SO_MEM A (2.5 - 3.3V)

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

BOM options provided by this page:

( NONE)

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

8

=PPLVDDR _S3_NMEM A

. =PPDDRVTT_SO0_MEM A

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

c2

s

C2912

.

C2913

.

C2914 |2C2915

AE UF g 1UF
e &

I

I
i

911 |2
UF
1

I

£Q916 Ak

Cc2917

i

2C2919 |2C2920

T8 T8 T

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

SPD Addr :

OxAO( W) / OXAL( Rd) 1

n n
Factory" (top) sl ot
LoVREFDD VSO }-2
315 vss D44 =MEM A_DQ<4> ao
1 C29U3;1 > =MEM A_DQ<0> 51000 oy 1 caL DO g =MEM A_DQ<5> &
%]Wl 20 > =MEM A_DO<1> oNA o T VS
2 1Y 9145 vss DQs0* | 10 =MEM A DOS N<O> 0
GoEM » > =MEM A_DMKO> 10w J2900 pogop [ 12 =NEM A DOS_P<0> iy
3]0 vss FR-TH ss o 14
woqas=MEM A_DQ<2> 15 [ o °8 ool 16| =MEM A DO<6> a -
s> =MEM A_DQ<3> 17] 5 oos == O T =MVEM A_DQ<7> o
193 vss e o vssgl 20
26 B0 =MVEM A DQ<8> 21 o b8 [ DQI20 22 =MEM A DQ<12> a
o> =MEM A_DO<9> 23 | poe 53 basg] 24| =MEM A DOX13> .,
25| 0 vss S vssg | 26
@D =MEM A_DOS_N<1> 27| S pest 2 omgl 28 =MEM A_DMk1> am
2> =MEM A_DOS_P<1> 29 | pest § RESET* &y | 30 MEM RESET L am s
3115 vss o] Vss o 32
20y =MEM A_DO<10> 33 [ Joaio o oQLag | 34 =MEM A DO<14> ey
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> VEM A VAKE_BASESTROE —— oD = e D VARE_BASESTRUE — > oD "051- 8407
0 15 DQ<56> — =MEM A DQ<61>  omy. s DO< - _ = DO< -
72 1: M A 7> — = 2: ° BB MEM E 562 VARE_BASE=TRUE =NEMS 5$z <D 7 d} Appl e Inc. —
70 15 MEM A_DQ<58> B = —MEM B_DO<62> v S A.0.0
D EM A DO<59> = = e = = pg NOTI CE OF PROPRI ETARY PROPERTY:
P ARE_BASE=TROE—= D - NEMB DY @D
0 15, 'VEM A 60> 2| = - ='\/EM A w<57> 2 = > THE | NFORMATI ON CONTAI NED HEREI N | S THE
- o> MEM B_DQ<60 27 PROPRI ETARY PROPERTY OF APPLE COMPUTER, | NC.
T MEM A DO<61> = | =TRUE — =MEM A DO<56> 2 =VEM B DO<61> THE POSESSOR AGREES TO THE FOLLOW NG
. VEM A DO<62> VAKE_BASESTRUE —— —MEM A DO<62> —VEM B o ~7 | TO MAI NTAIN THI S DOCUVENT | N CONFI DENCE 32 OF 109
. 5@ VEMA 0z VARE BASE=TRUE = \EM A~ DOca a0 D _NEM B DO<Do<ggz 27 1 g Tg REPRCD(KICR OR COPY I T
70 1 — —_— = 26 = 27 (NN} TO REVEAL PUBLISH I T I N WHOLE OR PART
@—LWE—M —TROE — <D <o IV ALL Rl GHTS RESERVED 28 OF 76




NOTE: Must not enable npre than two SO DI MM nar gi ni ng
» =PP3V3 S3 VREEMRGN buffers at once or VRef source may be overl oaded.
T VREFMRGN: YES
R3300 =PPVTT_S3_DDR BUF R3321
1SHORT, PP3V3 83 VREFNRG\I DAC , 70— 1 200 , PLACE_NEAR=J2900. 1: 2. 54nm
Ty 3 m 10mA max | oad »\/y\/
A@%DTH: mm 1%,
X VREFNRGN YES EFNRGN YES MLpw
VREFMRGN: YES 40
. W /1UF CRI Tl CAL C33201 §2 VREFMRGN: YESH T ERE .M%REF Az
VREFMRGN: YES 0. 1%Ld§ _— 2| I\&,ZS% R3322 o
o U3300 V2 L 133
CERY VREFMRGN DQ SODI MVA_BUF 1 2
VDD - .
. =1 2C VREEDACS SOl e wgop VourAl _ VREFMRGN SODI MVA DO |, gh4 VREFMRAN YES 1y PLACENEARER33ZL. 2: 1im
weg>=1 2C VREFDACS SDA Tspa N voursf2 VREFMRGN_SCDI MVB_ DO
90 ﬁ vourd4 VREFVRGN_SODI MVB_CA
Addr =0x98( V\R) / 0x99( RD) 10a1 L vargs VREFMRGN MEMVREG FBVREF L VREFMRGN: YES
NOTE: MEMVREG and FRAMEBUF shar e : - R3323 _
go a DAC output, cannot enabl e VREFMRGN: YES 1 209 5 PLACE NEAR=J3100. 1: 2. 54mm
both at the sane tine! R3320 1%
100K Mib w
L Ve OF 5 2 VREFMRGN: YESt YR Wi 2B =
= 2402 @ _\Vll\\ﬁéf"zs% R3324 ValThAGE 0. 75V m
oM T a VREFMRGN DQ SODI MVB_BUF 1133,
%%%%TO = o & VREFMRGN: YES e PLACE NEAR=RA322. 2: 1mm
ISR pPP3V3 S3§é%E§m CTRL + Vv Mia i
mm
. mm
VOLTAGE=3. 3V . CRI TI CAL
@E VREFNRGN.3 YlEg ) o VREFMRGR: YES ) VREFMRGN: YES
Ld;: 1 Ve VREFMRGN: YES R3331
2 3472—— U3310 1R3325 1 200, PLACE_NEAR=J2900.126: 2. 54mm
by PCA9557 100K Y
N 1/16W 16)
Q: *A:' ¥V
(D POSxNC Y52 VREFMRGN. YES 402
31p0 P17 VREFMRGN DQ SODI MVA_EN 2402 3330 1 VREFVRGN: YES! PPVREF_S3 MEM VREFCA A
Addr =0x30( WR) / 0x31( RD) ZIp P2l VREFMRGN DQ_SODI MVB_EN ST NG '\5&?2%% : WX&S—%‘”’;E\T[* 3
5|n0 pd 10 VREFMRGN CA_SODI MVA_EN = S RGN R3392 o
pq 11 VREFMRGN CA_SODI MVB_EN 4023 VREFMRGN CA_SODI MVA_BUF LAAAZ
ps 12 VREEMRGN_MEMVREG EN a3 £ VREFMVRGN: YES W PLACE_NEAR=RE331.2: 1nm
o= 2C_PCA9557D_SCL ilsa Pe 13, no( RSVD f or  FBVREF) * MZ&W
@ =1 2C_PCA9557D_SDA 2|spa P7] VREFMRGN CPUGTLREF_EN
THRM RESET*[515 VREFMRGN: YES
PAD R3333
~ & = 1 200 , PLACE_NEAR=J3100.126: 2. 54mm
VREFMRGN: YES M:l_l/\év
L 'R3330 fio> PPVREF_S3 MEM VREFCA B
lOOK B VREFMRGN: YES‘W
- o PCA9557D_RESET_L Yow Q_\Vl\&g'z%% R3334 MR W EfH=0. 2 mm
RST* on 'platformreset’ so that system 2402 a VREFMRGN_CA_SQODI MVB_BUF 13133 2
wat chdog wi || di sabl e margining. =1 ¢ VREFMRGN: YES M:ll/g,\g\/ PLACE_NEAR=R3333. 2: 1mm
NOTE: Margining will be disabled across all = 402

soft-resets and sl eep/ wake cycl es.

Required zero ohmresistors when no VREF nargining circuit stuffed

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
116S0004 2 RES, MIL FI LM 0, 5% 0402, SM LF R3321, R3323 CRI TI CAL VREFMRGN: NO
116S0004 2 RES, MIL FI LM 0, 5% 0402, SM LF R3331, R3333 CRI TI CAL VREFMRGN: NO

Page Not es

Power aliases required by this page:
- =PP3V3_S3_VREFMRGN
- =PPVTT_S3_DDR_BUF

Signal aliases required by this page:
- =1 2C_VREFDACS_SCL
- =1 2C_VREFDACS_SDA
- =1 2C_PCA9557D_SCL
- =1 2C_PCA9557D_SDA

BOM options provided by this page:

VREFMRGN: YES

R3335
100K

1/ 16W
- LF
2402

VREFMRGN: YES
340

1
0. 10F !
kiR

VREFMRGN: YES

VREFMRGN: YES

NERIob R3342
a VREFMRGN _MEMVREG BUF 122; 8K DDRREG FB —
fos) © VREFMRGN: YES 1 11/§w PLACE_NEAR=R7320. 2: 1nm
* ho5"
VREFMRGN: YES
2 _\ﬂu\@%% R3344
AL VREFMRGN_CPUGTLREF_BUF 12875 cPU GTLREF D o o

74 VREFMRGN: YES

+ Vs

gt

PLACE_NEAR=R1005. 2: 1nm

VREFMRGN: YES - Stuffs VREF Margini ng 'R3345

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

Crcuitry. 2402

MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MVEM VREG ) CPU GTLREF ( FSB) e L ERKE L VLD SN DATE 02/ 2002010

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

: sz |
PCA9557D Pi n: 1 2 3 4 5 7 d} Appl e Inc. 051- 8407 | D
Nom nal val ue 0. 75V (DAC. 0Ox3A) 1.5V (DAC. 0x3A) 0.7V (DAC. 0x8B) ® A 0.0
Mar gi ned target: 0. 300V - 1.200V (+/- 450nV) 1.998V - 1.002V (+/- 498nV) 0. 200V - 1.050V (+/- 500nV) NOTI CE OF PROPRI ETARY PROPERTY:
DAC range: 0.000V - 1.501V (0x00 - 0x74) 0.000V - 1.501V (0x00 - 0x74) 0.000V - 1.191V (0x00 - 0x50Q) T EPROHRLEAIER NS TIE |\
VRef current: +3.4mA - -3.4mA (- = sourced) +33uA - -33UA (- = sourced) +750UA - -528uA (- = sourced) .l TO M NTAN TH S DOCUVENT | N OCNE DENGE 33 OF 109
DAC step size: 7.69nV / step @ out put 8.59nV / step @ out put 9.24nV /| step @ out put 11 NOT TO REVEAL CR PUBLISH I T IN WHCLE CR PART 29 OF 76
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PCl E

WAKE L

Al RPORT

BLUETOOTH

727 NA PEAK
606 MA NOM NAL MAX

- PP3V3 W AN

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

'R3454
100K
1%

1/ 16W
ME- LF
2402

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

PLACE_NEAR=J3401. 15: 2MV
C3431
5o; CONN PCIE M NI _R2D P 1712 9-1UF pogEMN RDCP e
10% | | 16VX5R402
150 CONN PCIE M NI _R2D N 1120-1UF pgEMN_RDCN e
10% | [ 16V X5R402
51650582 C3430
PLACE_NEAR=J3401. 17: 2MV
CRI TI CAL
CONN PCIE M NI _D2R P
J3401 oD
500913- 0302
32 o~ 31 CONN PCIE M NI _D2R N e
oo jictlogn
2 1
0o 90- OMA
(AP RESEIL CONN L) gy g 0 O Z -> PLACE NEAR-13401. 11: 204 _ S0
- 00 - s 3
YT Y TE 1 DA PCIE CLKIOOM M N_CONN P4 (Y YY) PCI E_CLKIOOM M NI _P e
10 9 —_—
O O =
NodZlo ol | o x: POE_CLKIOOMMNI_CONN N 1 (Y YY) 2 PCI E_CLKI00M M NI _N e
14 13
NCx7er0 o172 CRLT| CAL
O O =
e L5404
20 o0 19 - PLACE_NEAR=J3401.23: 2w DLPONS
22[ 0 (a1 — s 7 CONN_USB2_BT_P 4 (Y YY L3 UsSB BT _P oD o
240 oles - s 7 CONN_USB2_BT_N —
210 of2 L.
2
28[0 Olar . . PP3V3 S3 BT F L USB_BT Ya:n SURD
30 29 — .
00 VRN WS 2 W
34 o2 1C341%g L3406
- o 2 (YY1t =PP3V3_S3_BT ,
LACE_NEAR=L3406. 1: 2MV
- FERR- 120- OHM 1. 5A
402 04»029LFO_| 5
= PLACE_NEAR=J3401. 27: 2MV
PP3V3_WAN F 44
Supervi sor & CLKREQ# |sol ati on
=PP3V3_S3_WAN , .,
CRITICAL 1C3440
R3440' |'R3453 € L g
100K 232K -, 8%
%13\7\‘7 6w u3440 2 ¢EEm
abb, [ 1Y SLGAAPO16V
P3V3W AN VDN 2 |sense
. AP_RESET CONN L 4
DLY = 60 ms +/ - 20% AP RESET L om =
AP_PWR_EN 1062
, AP_CLKREQ O L 7 AP_CLKREQ L o 1

R3453 |I'S DI FFERENT FROM K6

VCLTAGE:%. 3V

C34221

0 —
PLACE_NEAR=J3401. 29: 2MV| \/’2

mm

402

15580367

L3404
FERR- 120- OHW 3A

|
o
R—NH
<N
N
|

0

%{
=

ct
i

1

2

3V S3 WLAN FET

MOSFET TPCP8102
CHANNEL P- TYPE

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

SENS_R ENG
CRI Tl CAL

R3452
0. 002

PP3V3_W.AN F
M N _LTNE W DTH=1 mm
M N NEC DTH=0.5 mm
VOLTAGE=3. 3V

C3420

W

PLACE_NEAR=Q3450. 7: 2MM

ILACE_V\EAR=@A5O 5:2MV

1
3

K
172w
1206

2 PP3V3 WAN R

CRI TI CAL

Q8450
TPCP8102

23VIK-SM

4 MNLINEWDTH=1"mm
M N_NECK_W DTH=0. 5 nm

VOLTAGE=3. 3V

=PP3V3_S3_WAN ;3

'R3451
10K

o
2 2

C3450 A
0. 10F R3450
112 F3VBWAN SS LA PM WAN EN L e
| L/ 5%
1Y ey
05 02
L SNS_Al RPORT_P o -
I SNS_Al RPORT_N oD o s
PART NUMBER | QrY | DESCRI PTI ON REFERENCE DES | CRITICAL | BOM CPTI ON

101S0245

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

R3452

SENS_R: PROD

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

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

05
A. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:

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

I NC.

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

IV ALL RI GHTS RESERVED 30 O: 76
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=PP1VO5_ENET_PHY ,

(221mA typ - 1000base-T)

P A a0 8 3. 8 e NeareL00. 361 1.5 W ( 7mA typ - Energy Detect)
C:3710 1 C:3711% 1 1| we: marvel | nunbers, update for Realtek
. CRI TI CAL
%
_ 2 L37 15
.o _=PP3V3_ENET_PHY e s a1 5 1o %Ez FERR- 120- OHW 1,
(43mA typ - 1000base-T) . i a7 PLACENEARCUS700. 28: 8 M
(19mA typ - Energy Detect) PLACE NEARHUBT00. 151 5 M| S - a
WF: Marvel | nunbers, update for Realtek 1C3700 | C3 01 1C3702
CRI TI CAL Qs UF —= 0, = QpotUF PP1V05 ENET PHYAVDD
L3705 2 W Tl U RFEe S W
FERR- 120- OHM 1. 5A iy iy iy ENET1V05: EXTC37 1 716
0402- LF C37141 1R3722
S e 0R3 2 2. . 1} 7 . .
v L AGE_NEAR-8700. 101 1
2 = 6 g’z g%"lg\gv x5k 2 =PP3V3_ENET_PHY_VDDREG ,
X 1 - - -
2402 PLACE_NEAR=U3700. 45: 5| MM If internal switcher is used, nust place 1x 22uF &
FrEYs El\él%{EEPlg—N@VDD PLACE_NCRR-UB700. 41: 1.5 M = ENET1VO5: | l lNEerOS INT  1x 0. 1uF caps within 5mm of U3700 pins 44 & 45.
N PLACE. U3700. 6: 1.5 MV 1
05 [1 C3706 A A G LW C3723 3122 NOTE: VDDREG rise time nust be >lns to avoid damage to switcher.
g ot UF ::Z o UF ENEl'lVOZSiI NT ggéwt
X5R
2 45}2{ 2 4%}2{ B PP1V05 ENET PHYAVDD R
| k&_l:\\/\éETH: & 0402 50917 Y6WF- LF PLACE_NEAR=U3700. 44: 5 MM
T 05N = If internal switcher is used, nust place inductor within 5mm
= of U3700, and 1x 22uF & 1x 0. 1uF caps wi thin 5mm of inductor.
"I I—‘ I“ IR3751 R3752* If internal switcher is not used, VDDREG and REGOUT can fl oat.
- w| o~ <|w ol o o|o 4. 7K 4. 7K =RTL8211 REGOUT ,
'\D STUFF | < N ™ < < (] N|m | < S 1
R3720'| |'R3725[ ~g- ~g— g~ & ~g- g’ b CRI TI CAL Mig}g ENETIVO5: [ NT| ENET1VO5: | NT
10K 4, 7K g g E B B 2 ENET1VO5: [NT 2 C3721 C372
as to =l ENET, PHY or internal switcher. %/{ilgw ? }E\lév 2 g = < L3720 gb
W Bs! Po~BRD Por Exreral ©1. bBLeLD pply. bgz > CRI ggSL 4. 7UH 0. 91A émst
= 39 2
o rm—=RTL8211 ENSWREG - \SVWREG RTL8251CA- VB- GR REGOUT| 1 RéEwJT L 1 m pLA@E NEAR=L3720.2:5 MM
R3796 TFP A ETH: DIDT=TRUE  PLACE_NEAR=U3700. 48:5 MV
o ENET_CLK125M TX 2 = ENET_CLK125M TXCLK R -2 ITxc RXq] - . ENET_CLK125M RXCLK R R3790 o . : o ENET CLKI25M RXOLK gy
5%
6w
%,é_LF o oy ENET_TXD<0> -2 oo RXD[ 0] - x| ENET_RXD_R<0> R3791 o . 2 ooty ENET_RXD<0> oo
79 O ENET_TXD<1> - 24 T 1] RXD[ 1] / TXDLY - ] ENET_RXD R<1> RS /92 o 1 2 P ENET_RXD<1> oD v
o rmy—ENET_TXD<2> -2 D0 2] RGMI/MI RXDI 2] / AND - 2| ENET_RXD R<2> R3793 o 2 o T TP ENET RXD<2> oD e
7 » y—ENET_TXD<3> - 28 |TxD 3] RXD] 3] / ANL - | ENET_RXD R<3> R3/94 g . 2 e ENET_RXD<3> oD 10 7
> rmy—ENET_TX_CTRL -2 Imxer RXCTL - | ENET_RXCTL_R R3795 o . . ey ENET _RX _CTRL s
e ENET_NMDC - 30 Ivoc MO+ 0] | g ENET_MDI _P<0> 22 73
- w@m ENET_MDI O PasGEN VT VANAGENVENT M -10] | 2 g ENET_MDI _N<0> @E w2
M+ 1] |2 gty ENET_MDI _P<1> I
R3724 , o . ENET MO Nel> oo o,
e ENET RESET L 1 2 RTL8211 PHYRST L 9 JprvrsTe* RESET | veDi A DEPENDENT hand <D
o “53/5“ NO STUFF MO+ 2] |8 gty ENET_MDI_P<2> v
MLE |1C3725 M -12] 2 g ENET_MDI_N<2> oy oo
4 — % 1UF RTL8211_RSET - 46 |rsET REFERENCE M
ENET_RESET_L 1S NOT ASSERTED WHEN WOL | S ACTIVE. T 8% - MO A 3] L g ENET_MDI_P<3> oy rs
HENCE, RC (C3725 AND R3725) ARE NOT STUFFED. o=y M -[3] |22 g ENET_MDI_N<3> s 7o
RTL8211_CLK125 32 Jokizs
R§743;;9<1 cLacK LEDO/ PHYADD| 3 gy RTL8211 PHYADO
: %% 73 31 RTL8211 CLK25M CKXTAL1 42 |okxTALL LED LEDL/ PHYADL| 35 o o RTL8211 PHYAD1
%’{Ezltbw TP_RTL8211 CKXTAL2 -3 loxxTace LED2/ RXDLY|_3? _ ey RTL8211 RXDLY
2
~ OO~ NO_STUFF
1R3731 C3790 1 R3755'| R3756'| |'R3757
~2lely 4.77K 4.77K 4 7K
N 10P'::7,:: 1%  13% %
1/16W 1 1 1
it CE%A 2 Lt S R SR i
= Reserved for
per Real Tek request.

Configuration Settings:

PHYAD = 01 (PHY Address 00001)

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

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

RTL8211 25MHz O ock

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

Desi gns nust ensure PHY is powered whenever RMGT rails are, or use separate crystal.

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

PLACEMENT_NOTE=P| ace cl ose to UL400

DO NOT' SYNC, EXTERNAL 1.05V REGULATOR OPTI ON

YNL VASIER=Ko /

t ernet P

b SYNL DAIE=UZ/ 25/ ZUL

T Ra07 |
d} Appl e I nc. | 051-8407 | D
2 A. 0.0

NOTI CE OF PROPRI ETARY PROPERTY:
THE LNECRVATL ON CONTAI NED HEREIN 1S THE

RI ETARY PROPERTY OF APPL CO\/PUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 37 OF 109
Il NOT TO REPRODUCE CR COPY I T .
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED 31 O: 76
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- CCOPY THI' S PAGE FROM K36 CSA. 39

PLACE_NEAR=T3900. 3: 2

PLA NEA%TS“@’IRSEM EA{?E}A

= NEAR=T3901. 4: 2. 54 MM

ENET_CONN_CTAP - N 1.3:2.54 MM
1 C3900 1 C3901 1 C3902 1 C3903
0. 1UF 0. 1UF —L 0. 1UF -4 0. 1UF
10% 10% -1 10% -1 10%
2 Sg¥ 2 ¥ 2 ¥ 2 ¥
ENET_MDI _x<1> pi nswapped for | ayout 402 402 402 402 _—
’ ETHERNET CONNECTOR
CRI TI CAL =
T3901 e
7 gy ENET MDI_P<l> 1 12 s ENET_MDI_TRAN P<i1> 93?99
,_|_| RJ45- 10 OTX- K83
7 sicgy—ENET_MDI_Nel> 2 e 11 ;2 ENET_MDITRAN N<1> FRT S
) _
R3 0
3 10 ENET CENTER TAP<1>1 9023 75 214 °© 12:3’;)
™ = 1%1/ 16W" 'MF- LF 402 3l ol TrRan P
TLA- 6T213HH R3902 1o TRAN_P2
4 9  ENET CENTER TAP<3>1 2~ 75 s o Tran e C
191/ 1(,5\\%1\%- LF 402 sl TRAN NL
7 s1qgry—ENET_MDI_P<3> 5 an] 8 s ENET_MDI_TRAN P<3> 17 o] TR ps
glo TRAN_N3
7 uggryENET VDI N<3> 6 7 s ENET_MDI_TRAN N<3>
<— RX 9
CRI Tl CAL ¢———————— 9 OfsHE
T3907 ¢—— 11 | PINS
¢ 12 5
s s1¢mry—ENET VDI N<2> 1 % 12 s ENET_MDI_TRAN_N<2> 514- 0704
s s1¢pry—ENET_MDI_P<2> 2 11 - ENET_MDI _TRAN_P<2>
3 10 ENET_CENTER TAP<2>1 ¢ 902]75
™ —> 1% 1/ 16W' 'MF-LF 402 |
TLA- 6 T213HA R3900
4 9 ENET_CENTER TAP<0>1 75
1% 1/ 16W M--LF 402
s s1¢BryENET_MDI_N<0> 5 8 2 ENET_MDI_TRAN_N<0>
2o ENET_MDI_P<0> 6 7 5ENET_MDI _TRAN_P<0>
e:ins Sl
{ | ENET_BOB SM TH_CAP
I“r r rf r Transformers shoul d_be M N-REREY BHES: M
mrrore on opposite
6| 5| 4 9| 2[10[ 1 6| 5 7| 4 2|10 1 H
SHI4EFE $4d5ig8d Sides of the bbard 1 C3910
—L_ 1000PF B
D3900. 1: PLACE_NEAR=T3901. 6: 4 MM o 1%
D3900. 5: PLACE_NEAR=T3902.2: 4 MM 2 cerw
D3901. 1: PLACE_NEAR=T3902. 6: 4 MM
D3900 01 . —
ROLAVBOS 24P B ROLAVBOES4p 8| | DB90L.5: PLACE NEAR=T3901.2: 4 MM
SLP2510P8 SLP2510P8
ENET_ESD 9 ENET_ESD 9
CRI TI CAL CRI TI CAL =
—
d} Appl e Inc. 051-8407
3] A.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
e POBLOSOR AGREES TO THE FaLLoW G~ N
s I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 39 OF 109
DO NOT SYNC FROM K6, W TH K84’ S CONNECTOR |11 NOT TO REPRCDUCE CR OOPY I T ol OR PART
IV ALL RI GHTS RESERVED 32 O: 76
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CRI Tl CAL
ODD Power Contr ol i)
I L TPCP8102
[ 23VIK-SM |
- =PP5V_S3_ODD _ - T LIS LD R
51850519 *j}ﬁlr REERS -
| TI L
34502 RA596* 14595 [Ty 9
3450 10QK 0. 068UF
78171 0002 leg? T 16 T
L4530 305 =PP3V3_SO_ODD _ b 2 C4596
RAS31 FERR 1000- OHM o ’ oD PWR EN LS5V L 1Rf°5°?<§ %gwao PWR_SS 01?|1L2JF
s __SYS LED ANCDE 2 NNAL o rsvsteD anoE R 1 Y Y Y2 _svs LED AnooE UF 1 E| R4A597: —\@%\/ i SENS R ENG QRI TI CAL
5% 1/ 16W 0402 2 1/16W 18\;- 13
W ) ble Lo% R459 ISNS ODD P oy s 75
L4531 . o 02 F 4578
1 4531 FERR: 1000- OHM —20 [ I | SNS OB N
—— 0. 001UF oD 6 75
T Ll LA svs Lep RETURM L a NOTE: 3.3V nust be SO if 5Vis S3 or S5 to e
2 cem St ensure the drive is unpowered in S3/S5.
ssr\/Bnglﬁl
SOT!
1 aDD PWR EN L
.2 PP5V_SW QDD
. emm
W ETR-YY BTHEG.
SATA CODD FL4578 -
oo F&fPAva
%MPV}3§ PLACE_NEAR=CA4520: 3WM
o =PP3V3_S0_CDD 3 (Y Y Y )4 = SATA ODD R2D UF_P 1124521 SATA_CDD R2D G P o
R — 0. 01UF |l 10%16v CERM 402
CRI TI CAL —
, 14500 2 (YY Y1 . SATA ODD R2D UE N 11124520 SATA ODD R2D C N n
R4590K 54'7:252T_ 05164 ] 0. 01UE !l 10%16v CERM 402
31%% 2 PLACE_NEAR=14500. 6: M1 PLACE_NEAR=UL400. AJ2: 3MM
zb}zévz I 3884 o7 SATA_ODD R2D P
= HII o= SATA_ODD R2D_N
7 8
% 7 qomSMC_ODD_DETECT sgglo w7 SATA DD D2R C N @%‘ngl_
I ndi cates di sc presence E 88 ij - SATA_CDD D2R C P 90- Tivt 1T MA PLACE_NEAR=FL4525. 3: 3MM
FE] D TS 4 (Y Y Y L3 . SATA ODD D2R UF N 1]12CA526 SATA_ODD D2R N jormy 10 7
L 1 R — 0. 01UF |l 10%16V CERM 402
51650616 1YY Y2 . SATA ODD D2R UF_P 112 CA525 SATA ODD_D2R P gy s
0. 01UE |l 10%16v CERM 402
PLACE_NEAR=J4500. 10: 4MV
PLACE_NEAR=CA4526: 3VWM
SENS_R ENG
CRI TI CAL
CRITI CAL %4%3929 PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
FERR—L%)S-%QM AA FRn 101S0245 2 RES, 00HM 5% 1/ 4W MF- LF, 1206 R4599, R4598 SENS_R: PROD
. PP5V SO HDD FLT LYY Y L2 PP5V SO HDD R 1,%% 2 =pP5V_SO_HDD,
k- YY) 0603 mﬂtﬂtﬁ& S 3 4
VOLTAGE=SV PLACE_NEAR=J4501. 9: 3mm = 2 C4502
0. 1UF L_ISNS HDD P fmy o 7
1 iéfw, I SNS_HDD Ny 46 75 Passi ve de-enphasis filter . .
402 Use O-ohmresistors and NOSTUFF caps if not using
PLACE_NEAR=L4500. 2: 2m
CRI TI CAL =
SATA HDD FL4 458612 |
502 15 PLACEMENT_NOTE: Pl ace R4585, R4586, CA585, CA586 on the sane si de.
90- GHM 100VA 47PF 2Ry 58y ) L ) ) }
RRELS Resi stors shoul d be on inside, wth SATA passing straight through.
n: SATA HDD D2R C P 3 (Y Y Y L4 s SATA HDD D2R UF P CA5161 2 s SATA_HDD D2R FILT P R4586 . 2 SATA HDD D2R Py 1o
CRI TI CAL _ 0. O1UE | 10%16V CERM 402 27. 4 % 138w
52&3'28 4 22 SATA_HDD D2R C N2 (Y Y Y\t SATA_HDD D2R UF_N CA5151 2 = SATA _HDD D2R _FILT_N R4585 . 2 SATA_HDD D2R_N gy 10
1o o2 PLACE_NEAR=J4501. 6: 3MV 0. 01UF 11006V CERM 402 27.4 vl ESW
X - NEAR=: -6 A - 6 -
Sho ot PEAGE-NEAREL1R2S: §: 3MM CA585 1>
oo 19 arer 1T ogg, ooy
oodo S Pk
115 o112 - 90 & MA
13 14 b DERLLS
158216 -*- .., SATA HDD R2D N 3 (YYY )4 __ . SATA HDD R2D UF_N C45114 2 SATA HDD R2D C N ermyue =
— 0. 01UE | 10%16V CERM 402
51650616 .2 SATA HDD R2D P 2 (YYY L _ . SATA HDD R2D UE_P C45101 2 SATA _HDD R2D C P e n
0. 01UF |l 10%16v cERM 402
PLACE_NEAR=J4501. 12: 3MM .
PEAGE-NEARET4382: 143 YW

ﬁl% %nnect ors

BrRTRG, NOVEET s |

d} Appl e I nc. | 051- 8407 ID
= A 0.0
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Port Power Sw tch

POR IS METAL USB CONNECTOR PARTS

USB PORT A ( FRONT PORT)

PLACE_NEAR=J4600. 1: 3 mm

CRI Tl CAL CRI Tl CAL
U4690. 7: PLACE NEAR: J4600. 1: L4605
TF%?(%?E%\I 4880 & PLASE-REAR 34898:1:3 W FERR- 220- CHM 2. 5A
s _=PP5V_S3 EXTUSB N uT1 PP5V S3 RTUSB A ILIM . EN AR Y L2 _ PP5v S3 RTUSB A
MSGP M NREGCW BTHEG. & i 0603 M NREGCW BTHEG. & CRI TI CA
©oT—USB EXTA OC L 8 . A s Dv=cal
18 oc1 VOLTAGE=5V 1 VOLTAGE=5V
3 e cur2| 8 PP5V S3 RTUSB B I LI M (0;4061%2 J4Ugé)0
M N_LTNE_W DTH-=0. 5 mm :
10 (oom--USB EXTB OC L j oco* M NNEGCW DTH=0.5 é‘é{g ) ﬂ%c&-\t F-RI- TH K84
NOSTUFF e o BPoNE &
CRI Tl CAL CRI Tl CAL GND_TPAD = RO
C4690 * 1 C4691 1 C4616 1 C4696 1 9 75 72 USB_EXTA MUXED N 4 (Y Y 3 75 CONN USB EXTA N A
I 2 L C4695 1 C4617 -
10UF 0. 1UF 100UF 100UF o]
N i 2%, 20, T R T~ 1o
2 2 2 2
o8 bz CRSEBo M | CASE B2-5m % 2 2 G s 72 USB EXTA MUXED P 1Y YY L2 —~ CONN_USB EXTQ @ j o
PLACE NEAR=D4
PLA 7NEAR_EAR=D4288 33 bl s o 0
. . . OmOR o)
Can NOSTUFF one of C4616 or C4696, BUT NOT BOTH S22 L j)
— 8
% cacl
o2 [y—=USB PR EN 1 514-0705
CAN NOSTUFF C4696 AND C4616 AFTER CHARACTERI ZATI ON O i
. Al = .2
W& can renpve C4690 later if the output cap of the 5V_S5 regulator is close enough. RCLAMPO502N Bﬁg882 BtA&:NEﬁB;ﬂﬁggg 5% W
SLP1210N6

USB/ SMC Debug Mux

s _=PP3V42 G3H SMCUSBMUX

SMC_DEBUG YES

37 36 35 MC RX_L

g

K
MFSNCfDEBUG YESY+

o

-

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

, 402

PLACE_NEAR=J4610.1:3 MM TITCAL ToF

CRI Tl CAL

We can add protection to 5V if we want,

FERR- 220- OHM 2. 5A

1 2 PP5V _S3 RTUSB B F

but | eaving NC for now

Pl ace L4600 and L4605 at connector pin

IS

M

57 36 35 (QO}—SMC TX L

N

50
PI 3USB102ZLE
D+ TQFN

~

72 10 gy USB EXTA P

)

D

72 10 @y USB EXTA N

CRI TI CAL

USB _DEBUGPRT EN L

p 8 e+ SEL
GND

SMC_DEBUG NO

1

SEE=9 Ghesse Bk

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

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

D PLACE
STUFFED C4690

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

USB PORT B ( BACK

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

PORT)

SYNG DATE=02/ 267 2010

%MSTER:K87 MB
t er nal

USB Conn

ectors
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8 7

NOTE: Unused pins have "SMC_Pxx"

( DEBUG_SW 1)
( DEBUG_SW 2)

( EXCARD_CP)

( EXCARD_OC L)

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

( EXCARD_PWR_EN) 3 Pl P10 |_L|£34S.29107 P60 PM EN 762
. SMC _RSTGATE L P11 LGA- HF PELL KI2 gy s NC
o2 25 rmy—ALL_SYS_PVWRGD - Al2 P12 (1 CF 3) P62l KI1 g s NC
62 @M‘_ﬁ& P13 oMT P63l 12 g NC
NCx—gu—DLL_[P14 PEAL_KI3 gy SMC_ADAPTER_EN Flow) SURLE
1 o PM RSMRST L @=—Cl3 [P15 pP65|_J1 &=—> NC
s @—-MP_VR _ON e—Cl2 P16 P66 SMC_PROCHOT_3_3_L a6
1 O PM PWRBTN L @=—DL0 P17 P67| HI2 g SMC BIL_BUTTON L am
s SMC_P20 @=—D13 [P20 P70|_NL SMC_CPU_| SENSE w0
NC. Ell |p21 P71 1 SMC_CPU_VSENSE 30
NCx—gm—D12 |P22 Pro| 110 _gn  SMC GPUISENSE
NCx—gm—FLL P23 P73| N1 g SMC_GPU_VSENSE am s
36 P24 P24 P74 N _| SENSE a0
NCx—gu—E12_{P25 P75 SMC _PBUS_VSENSE 0
20 _SMC_BMON_ MUX_SEL e—F13 |P26 P76| N3 SMC _BATT_| SENSE am ©
NCx—em—EL0_|P27 PT7| L12 gu  SMC NB M SC | SENSE e
72 37 10 LPC AD<0> P30 PO|_ A7 g  SMC WAKE SCI L ey
72 37 19, LPC AD<1> P31 PBl{ B6 g 5 NC
72 37 19 LPC AD<2> P32 PBZL‘&@ 19 37
72 37 wE)M“_BZ_ P33 P83 LPC PWRDWN L 19 37
72 37 19 m%‘ip&t PBAL‘M@ 34 35 36 37
2 LRESET_L P35 PB5| BS  gu  SMC RX L mgosess s
72 25 LPC CLK33M SMC P36 PB6|_Co  quup (OC) SMB MGMI CLK D
@y LPC SERIRQ g D6 |P37 P90 SMC ONOFF_L 36 43
NC—gm—D4_[P40 POl| G g SMC _BC ACK ) © 6 54
s _SMC P41 Pl A5 _|Pa1 P92 SMC BS ALRT L 6
8By SNVB_MGMI_DATA (QQ) ‘v-. B4 |p42 P93 PM SLP_S3_L 7 19 62 66
5 O} SMS_ONOFF_ L - Al |pa3 poa| H4 PM SLP_S4 L 7 10 36 62
NCX—1g= @ |Paa P95 PM SLP_S5_ L 19
NCx—g= B2 |p4s5 pos| F4 - PM CLK32K SUSCLK am s 72
36 SMC _GFX THROTTLE L 1 P46 PI7| Fl gy (OC) SMVB_0_SO0_DATA D
9 @M& P47
57 36 35 3 SMC TX L P50
mwesumm SMCRX L o e e
as@%@-ﬁ_ﬂ_ P52
s SMC_PAO - N3 |PAo |_L|é4s.29107 PEOL_K1 - SMC_CASE_OPEN am =
6 _SMC_PA1 - NI [PA1 LGA- HF PE1|_J3 - SMC TCK am s 37
25 PM SYSRST_L PA2 (2 OF 3) PE2|_K2 - SMC_TDI am s o7
51 (T} USB_DEBUGPRT_EN L (QC) - M |PA3 oMT PE3|_J1 - SMC_TDO ooy 3 27
2o 10q@y VEM EVENT L (QC) gy N2 [PA4 PEAL K& g SMCTMS ___  +mqrssar
s SMC_PAS PAS PFOL_K5 * SMC_G3H PONERON L ey s
Rt T — e whe o gesim o
PF2| M - SMC LI D QT 36 43 54
X B8 |PBO PF3|_L5 -~
o @m SMC RUNTIME sa L "oy PR 15 e aNG
27 C—SMC_ODD_DETECT > B9 |pB2 PF5|_N4 - SMC_MCP_SAFE MODE  gyom 26
s SMC PB3 (See bhelow) g A0 |PB3 PFOl L4 g S NC
s _SMC_PB4 - C10_|PB4 PF7|_Ma - NC
%—gm——B10 IPB5
« SNC_PB6 O cii Jeee POE —@—XNC e s T .
wom—SMC GEX OVERTEMP L~ g A1l lPB7 e SVB BSA DATA "
2 qm—SMC FAN 0_CTL - Gl1 |Pco PG3|_K7 o= (OC) SMB BSA CLK D
36 SMC FAN 1_CTL PC1 PG4 SMB_A_S3_DATA s
36 SMC FAN 2 _CTL PC2 PG5 SMB_A S3_CLK s
s @m—SMS FAN 3 CTL Py H13 |pc3 PGBL_MZ SMB_B_SO_DATA a8
a2 SMC_FAN O_TACH pca PG7|_L6 * -((I:) SMB_B _SO_CLK D
s D SMC _FAN 1_TACH ’e G2 |pcs o SMC PROCHOT "
36 SMC_FAN 2_TACH H1l |Pce SMC_THRMIRI P
s > SMC_FAN_3_TACH > 13 |pcr = o -
12—
s my—SMB_X _AXI S - MLO_|PDO PH3|_A4 - ne SMC_PH3 3
= [T SM5_Y_AXI S - N9 |PDL PH4|_B3 &=—x NC
a5 Z (| PD2 PH5| C4 —w—X NC
3 SMC_ANALOG | D PD3
a6 SMC_NB_CORE | SENSE PD4
s D SMC_NB_DDR | SENSE ' N8 |PDs
36 M&L PD6
36 @M‘—U PD7
SMC_PB3:
SMC | G THROTTLE_L for MG systens.
O herwi se, TP/ NC okay.

. 7 _PP3V3_S5_AVREF_SMC

0 =PP3V3_S5_SMC

490
22

:

S TIN

1
2

B

BYPASS=U4900. ML2: L9: 5 nm

s _SMC_XTAL

55 37 36 @M_‘_&C RES*
A3
A2

s _SMC_EXTAL

NOTE: P94 and P95 are shorted in sone platforns.

NOTE: SMsS | nterrupt
If SMS interrupt

H8S2117- R:
(SMC_PECI )

( SMC_PECI _VREF)
( SMC_PECI _VSTP)

can be active high or
is not used, pull

| ow, renane net
up to SMC rail.

BYPASS=U4900. E1: D2: 5 nm
SMC_VCL
c4907 i
N o —
5| g5F g 3 0- 4%k,
X CERM 3R 2 P
AVCC VvCC VCL AVREF
L R490 %1 11R4K90 1
REPT s s 2k
LGA- HF - =i
(s oF 3) 205, |42
MOL| Dl g SMC_MD1 -
OMT o[ ru on | SMC KBC MDE <«
XTAL
EXTAL NM [_E3 g SMC_NM am v
ETRST|_H3 g SMC TRST_L am v
Avssl Lo NO STUFF
1R4902 |'R4998 |'R4903
N 1K 10K 9,
o o Aew yg’lsw yg’lsw
9343 XWA-SI\?OO zyé-zLF LBaLF L¥BaLF
2 % 1
GND_SMC_AVSS 3 5 40
accordi ngly.
SYNC VASTER=K8/ M.B SYNC DATE=02/ 26/ 2010
T
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R mn mn H . .
SMC Reset "Button", Supervisor & AVREF Supply SMC FSB to 3.3V Level Shifting
w20 _=PP3V3_S5_SMC =PP3V3_S0_SMC
+ _=PPVI N_S5_SMCVREF e
Deskt ops: 5V
Mobi | 5 3. 42V 'RB061 "RB060
C5020 1 - ° 'R5000 % 5%
0. 47L§F°: 1 v VN 1K atF %&Lw
o100 U5010 %}E}é’ 2 2 o o
CERM 3R VREF- 3. 3V- VDET- 3. 0V 2402 p P s
- D 2& TPADFRET L g (1 Pd090304g  RESET* |8 SMC_RESET L o s v 5 CPU_PROCHOT_BUF .
15 30 55 (O ONOF MRt (1PY) PP3V3_S5_AVREF SMC .5 °
SMC MANUAL _RST L 4 |pELAY REFOUT| 8 o ©1 nm @060
VE; . AGES3 3V - DVB53DOWV
'R5001 o Lk 10 CPU o |l d [oees
5904 “ [ c50251| |1c5026 R20%2 =\ 6060 TH
g%"low : fé% 10pF —— —— 0. O1UF o0 ¢ gy CPU PROCHOT Lo 1 X\A;2 OPU PROCHOT L R 5 AL
,8b3-F CERy 2 Gxggz 2 }jé\,, 178w SOT- 563 s
SI LK_PART=SMC_RST 6 hos" 4 "
. 6|D
PLACEMENT_NOTE=P| ace R5001 on BOTTOM si de GND SM_AVSS 55 39 40 ;‘ %A%B?SFEAPE
MR1* and MR2* nust both be |ow to cause manual reset. VO.TAGE=OV -1 - °
Used on nobiles to support SMC reset via keyboard. W 5
NOTE: Internal pull-ups are to VIN, not V+. T[S~ §2 B
SMC_PROCHOT am s
Debug Power "Buttons" o 10 0 coom-PMTHRMIRLE_L
SMC ONCFE L grrmy o5 56 45 22 g059
T oM T of | SSNENLSFEAPE
R5014'| ['R5015 Ly
18% 5%10'\4\/ S X G:S
_Gbg/z Z%éL ’ SMC_THRMIRI P
SI LK_PART=PWR_BTN SI LK_PART=PWR_BTN 4 -
PLACEMENT_NOTEs: =
= Pl ace R5014 on TOP side
Pl ace R5015 on BOTTOM si de
SMC Pul | - ups
s 35 =PP3V3_S5_SMC
SMC Al i ases 55 _SMC_PAO ?289% 100K 1 A pp 2 |
. . SMC PAL 100K 1 2 2% -
> NN\ S5 T Tew TR 3079
SMC Crystal Grcuit " SVC PB4 5088 10K 1 W2
C5010 a0 W%R'\E@B!\KEP:TR\L/EE'\BE — SMC ADC14 oD = = _SNC_PB6 5095 10K 1 5 5% 17 16W M- LF 402
R581O 15pF w SMC_CPU FSB | SENSE — SMC ADCI5 oD =
o SMOXTAL __1nAn2 SVCXTALR L  SMC_NCP CORE I SENSE ___ SMC NB_CORE | SENSE - w0 SNV ONOFE_L 3%3;2 A
~EASES = ot a3 38 )
Mgég}@’ xR T'OclA(')-ll . SMC MCP DDR ISENSE  _ SMC NB DDR | SENSE . w35 21 _SMC_TX_L R5073 10K 1\ 5% -
20, 00MZ = 402 TP SMC CPU HI_I SENSE _ SMC NB M SC | SENSE ar a5 o SMC RX L ROO74 100K i n A2 2 e a0
5X3.2-SM C5011 - = 3s 5% 17 I6W V- LF 402
2 =
SMC_EXTAL 11?5)'2: M=%J LE | SESE = SR ATALO3 LD oD = w7 SMC TVG R0 77 10K AN oW vt ar—
e TP_SMC_GPU_I SENSE — SMC GPU | SENSE w 4 25 _SMC_TDO 5078 10K 1 2 5% -
Lv VAKE_BASE=TRUE =g s _SMC_TDI 5079 10K 1/\/\/\/2 5% 17 I6W MF- LF 402
é% TP7$W=%J VSENSE — SMC GPU VSENSE oo = . SMC_TCK 2822 TOK 1/\/\/\/2 5% 17 I6W MF-LF 402 !
. SMC BIL_BUTTON L 10K 1 2 5% -
v > SMC_GEX_THROTTLE L = SMCIG THROTTLE L @ L aMEC A 12“):7 270K VWA sy oW W T a0z q
— SMS_I NT_L A 9o 10K 1 2 °7° -
361‘%%5 IN;r L — =SMC SMS | NT 3s z: SMC_GEX_OVERTEMP L R500 10K 1/\/\/\/2 5% 17 I6W MF-LF 402
m- MCP_WAKE REQ L SMC_G3H PONERON L w oo SMC_GOH PONERON_ | 2098 100K 2 1 TITEWNTFa0z
10 = C Gt oD = 5 -
=PP3V3_S0_SMC
R5096 *°
» > SMC_MCP_SAFE MODE 1, O 2  MP SPKR o R5089
. . 5% s _SMC PAS 10K 1 2
System (Sl eep) LED Circuit W : Vs Trrew e T avz
. =PP5V_S3_SYSLED SMC Pul | - downs
R5031* 'R5030 Target Current: 7.5 mA Un used PI ns o SM BS ALRIL R5076 100K IAAAZ 5% 17 I6W NF- LF 402
1.74K 66.5 o 35 10 _SMC_ADAPTER _EN o085 10K 1 2
) T o« —SMC FAN 1 CTL = hb SMC FAN 1 CTL s _SMC_CASE_OPEN 0086 10K 1 2 >% ITIOWWE-TF 202
Wk, 1,45 TP SMC FAN 1 TACH — SMC FAN 1 TACH —— s PMSLP S4 L 2090 100K 1 n\n2 o e o
SYS LED ILIM - =
s > SMC_FAN 2_CTL — NC SMC FAN 2 CTL
SYS_LED L_VDIV N FAN 2 TACH e = FAN_2_TA -
 m—SMC_FAN 3_CTL — NC SMC_FAN 3_CTL
1 —_— | = ) =
R5032 NC SMC_FAN 3 TACH _ SMC FAN 3 _TACH -
5.491§ 6 5 4 WARE BASESTRUE — NO_TEST=TRUE — D
FYELY B e[ | @030
402, DVB54DOUV s T SMC RSTGATE L — TP_SMC RSTGATE L
— — NAKE_BASE=
SvS LED L . _@ SOT- 563 “ D SMC P10 _ TP _SMC P10 SYNC MASTER=K87 M._B SYNC DATE=02/ 26/ 2010
L = WAKE_BASESTRUE TTTEE S S t
o @ % mp—SMC_P20 = Ao SME F20 MC Suppor
s SMC_P24 — TP _SMC P24 TN
s oD = = Appl e | nc 051- 8407
1 5 3 s m—SMC_P41 — TP SNC P41 . p . e
» o SMC_PB3 — TP_SMC_PB3 A.0.0
= —BASE=T NOTI CE OF PROPRI ETARY PROPERTY:
= s TR SMC PH3 = TP S’\/C= ]PH3 THE L NECRMATLON_ CONTAINED HEREI N | S THE
s rm-—-SMS_SYS LED L SYS LED ANODE ey, R POELaaR AGRERS T8 THE FoLLow NG N
| TO MAI NTAIN TH' S DOCUMENT | N CONFI DENCE 50 OF 109
111 NOT T REVEAL OR PUBLIGM I T I N WHOLE GR PART
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L PC+SPI

Connect or

CRI TI CAL
LPCPLUS_CON

J5100
55909- 0374
M ST- SM
s _=PP3V3_S5_LPCPLUS 31~ 32
s _=PP5V_S0_LPCPLUS ~
P ER LPC CLK33M LPCPLUS (m:s
72 35 10 CECS Il:llzg ﬁclb —— 0 0l s Il:llzg ﬁ? oD 0 % 72
72 35 19 > P —- 5 6 P —- > 19 35 72
la:im® - gg e D
237 SPL_ALT_MOSI - [ Dl ECH SPI ROM USE_M B oD 7 0
s SPL_ALT M SO 1002 o= SPI_ALT CLK g
72 3 10 rmy—LPC_FRANE L DT Dl ETR SPI_ALT CS L .
s 10 qm—PM CLKRUN L 0 0 "° qugp | LPC SERIRO a e
% 3 7 o SMC_TMS 1008 gu | LPC PVRDVN L am o =
» o LPCPLUS RESET L DT Dl ECR S SMC_TDI oo =
s 3 g SMC_TDO - 21002 o SMC_TCK oD =
s D SMC TRST L - 23] § o424 - SMC RESET_L [ 35 36 55
s qn—SMC_MDL - 00l & SMC_NM o
s 35 3 E—SMC TX_L - 00l o SMC RX_L oo = 35
29l § 130 - LPCPLUS GPI O o 7
33 M\ 34
N\
516S0573

SPI

Bus Series Term nati on

SPI _ALT_M SO
|

SPI_ALT_MOSI ., -,
SPI_ALT LK 4 1
SPI_ALT CS L 5 1
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
R5128'| R5127*| R5126*| R5125*
0 47 47 47
5% 5% 5% 5!
LRy ey ey T
R51]510 402, 402, 402, 402, R541720
7 10 @y SPL_CS0 R L 1 5/2727SPI CSo_L 1 50/2 SPIL_MB CS L a7
18 18
R5111 Lt RE121 Mt
7 1 my——SPL_CLK R 1 N 2 27 SPI_CLK 1,\/5%2 SPL_MB CLK oy 7
18 18
R5112 M ¥ R5122 M L¥
o mmy_SPL_MOSI R 1 S 2 2 SPI_NOSI N :Z 2 SPI_M.B_MXSI| g
178w 1/ 18w
L R6123  Mgy!
72 19 7 SPlL _M SO 1 2 SPI_MB M SO a7 72
< ,\/5}%\/ P
g
s _=PP3V3_S0_DEBUGROM
EFI _DEBUG EFI _DEBUG
= - EFl _DEB
R5101'| |['R5103 C5101 :
39 %é 0. 1UF —— 4 EFI _DEBUG
18W 16 BT cC
Mih}z{ 240'&!/ ChRy 2 U5101
DEBUGROM E2 3 ley MPAMOL-Ropal 5 =1 2G DEBUGROM SDA gy o0
DEBUGROM E1 2k
6 = JGROM
NO STUFF NO STUFF 7 VDCR' TICALsa 6 =12C DEBUGROM SCL s SYNC VASTER=K87_ NLB SYNC_DATE=02/ 26/ 2010
R5102'| |'R5104 — €0/ NooL Ly ne 1D
0l So° vss LPC+SPI Debug Connect or
e fiew i e
RN d} Appl e 1nc. | 051-8407 | D
3] A.0.0
Wite: OXAC/ OXAE J_ NOTI CE OF PROPRI ETARY PROPERTY:
Read: OxAD/ OXAF = THE | NEGRVATI ON_CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY OF APPLE COVPUTER, | NC.
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n 1] : n 1] H 1" 1] M
MCP89 SMBus " 0" Connecti ons SMC "0" SMBus Connecti ons SMC "Battery A" SMBus Connecti ons
, =PP3V3_SO_SMBUS MCP 0 . =PP3V3_ SO SMBUS SMC 0_SO _ . =PP3V42_G3H SMBUS SMC BSA
MCP89 R5200%) ['R52011 SO- DI MM " A" SMC R5250'] ['R5251 Debuzg SMC R5280") ['R5281| Battery Charger
U1400 2 s 12900 04900 1o s agn TVP442A; u5535 04900 204 S0l | SL6259 - U7000
( MASTER) e % B¥ | (Wite: 0xAD Read: OxA1l) ( MASTER) e Mg.dé’ (WRI TE: 0X98 READ: 0X99) ( MASTER) e % B | (wite: 0x12 Read: 0x13)
b5, b5, 2 abh, [ )42
e SYBUS MO 0 _CLK — =I12C SCDIMVA SCL . . SMB_0_S0_CLK —u SNBUS SVC 0 S0 saL | — =12C MCPTHVENS SCL . . SMB_BSA_CLK — 12 SVBUS S\C BSA SO — =SMBUS_CHGR SCL . D
= SVBUS. MOP0_DATA _ =12C SODIMVA SDA ., . SMB_O_SO_DATA — 4 SVBUS sw;RgEso spA — =12C MCPTHVBNS SDA ., .» SMB_BSA_DATA — 12 SVBUS SNC BSA SDA _ =SMBUS CHGR SDA .
BASE-TRUE = ="WAKE_BASE= = =" FRRE_BASES =
I| L I| L I| L
SO DI WM "B" A s nnecti ons BATTERY
SMC SMBus Co
(Wite: 0xAZ Read: OxA3) NOTE: SMC RMI bus remmi ns powered and may be active in S3 state M (See Tabl e)
— _ Battery Manager - (Wite: Ox16 Read: 0x17) —
e — =12C SODIMVB_SCL = . o ¢ — = "
- = =12 » ZPRSY. A Battery LED Driver - (Wite: O0x36 Read: 0x37) ——=SMBUS BALT SCL °
Debug Devi ces m = 2C SODIMVB SDA ., Battery Temp - (Wite: Ox90 Read: 0x91) — =SMBUS BATT SDA ..
(Not stuffed in production) L S'VC R52719<1 11R|?271 Tr ac k(pad L
Vref DACs M ke mSTE g 2 fhipw (50 ¥ |
( MASTER) 25 50 (Wite: 0x90 Read: 0x91) N n .
DACS574: L3300 CDB275: 6880 2| | SMC " Managenent" SMBus Connecti ons
(Wite: 0x98 Read: 0x99) (Wite: 0x72 Read: 0x73) s SMB_A S3_CLK = 142 SNBUS SNC A S3 SQL — =12C TPAD SCL s g The bus formerly known as "Battery B'
- =1 2C_VREFDACS SO — — =12C MKEY_SCL - = SMB A S3 DATA 5’6&%"6%%:?5’* S3_SDhA = =12C 1PAD SDA & . =PP3V3_S3_SMBUS_SNMC_MGMI
2 =1 2C_VREFDACS_SDA — — =12C M KEY_SDA o /| L
: ' SMC R5290' ['R5291 Debug ADC
47K 4. 7K :
- 4900 5% o' LT23097 UB000
Mar gi n Contr ol ( MASTER) WY BB | (Witer 0x10 Read: 0x11)
PCA9557: U3310
(Wite: 0x30 Read: O0x31) . SMB_MGMI_CLK —u SVBUS SVC voMr saL | — =I12C SMC ADCS SCL C
» =1 2C_PCA9557D SO — s SMB_MGMI_ DATA —rs SM‘:’LUS SB?RLNE\AT SDA — =12C SMC ADCS SDA
2 =L 2C_PCA9557D SDA — | L
J
SMC "B" SMB Co '
EFlI Debug Seri al B us nnecti ons
M24MD1: US101
(Wite: OXAC/ OXAE . =PP3V3_ SO SMBUS SMC B SO _
Read: OxAD/ OxAF)
. =1 2C DEBUGROM SCL —
. =1 2C_DEBUGROM SDA — SMC R5260") ['R5261 Prod Te
N U4900 1 13% 2% s EMC1413: U551 1
( MASTER) i RGN 1 (Wite: 0x98 Read: 0x99)
. SMB B SO_CLK —u: SVBUS SMC B S0 SOL — =12C CPUTHMBNS SCL .,
mn mn H -
MCP89 SMBus " 1" Connecti ons <SUB B SO ONTA e aC g w0 oon = =12 CPUTHAVENS SDa .
I| L
. =PP3V3_S0_SMBUS MCP_1
NO STUFF NO STUFF
R5230" IR5231
(Wite: OXEO Read: OxE1) M:.lﬁ}@’ %FE}@’ B
402, 2402
12 SVBUS MCP_ 1 CLK
TNARE_BASE=TRUE
11 SVBUS MCP_1_DATA
TNVARE_BASE=TRUE
d R5235') ['R5236
MCP89 SMBus 1 is slave port to 18% %
access internal thermal sensors M:thgvz 2%-2#"
Anot her sl ave port is avail able
at 0x10/0x11l, probably not used.
_—
SYNC MASTER=K87 M_B SYNC DATE=02/ 26/ 2010 A

TTTLE

K87 SMBus Connectl ons

d} Appl e I nc.
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8 7

6

CPU Vol tage Sense / Filter

s - _PPVCORE SO_CPU )(u55§09 315%)9
1 2 CPUVSENSE_ I N 4 53K SMC _CPU VSENSE  fomy s
PLACE_NEAR=U1000. AA13: 19. 05 nm 1/11D/§w
VE- TF 1 C5309
402 -0 22UF
-1 20%
2 6.3V
X5R
402
GND_SMC_AVSS 4 5 3 w0

Pl ace RC close to SMC

MCP Vol tage Sense / Filter

» - _PPVCORE SO_MCP XV\55§59

1 552 MCPVSENSE I N

PLACE_NEAR=U1400. AB22: 5 mm

R5359
A 03K SMC_MCP_VSENSE g o
1%
VERW 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 (5
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
sl g S
« 7 PPBUS_G3H -
PPE H . Wabh,[ RTHEVENIN = 4573 Chrs
P- CHANNEL SMC _PBUS_VSENSE oo 5
R5i3>1§1 1
00K R5386 1 C5385
1/ 16W 5.49K¢ | § 22UF
MF-LF 1% 39
202, 116w < T 8%,
MF-LF 2 SR
PBUSVSENS EN L_DI V 402, 05
GND_SMC_AVSS 4 56 29 40

Pl ace RC close to SMC

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

TTTLE

Vol t age Sensin

d} Appl e I nc.
®

e |
051-8407 | D
A 0.0
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MCP MEM VDD Current Sense / Filter

MCP VCore Current Sense Filter
. _=PP3V3_S0_MCPDDRI SNS
. =PP3V3_S0_MCPCOREI SNS - SMC_NMCP_CORE_| SENSE oo, o
4 1
<D 1%’9%*:- ) 1C5472
o 1 C542 —— 052 2UF
gy 2 . 83343(80 1 . C’gupo zggg%
" MCPDDREET_KELVI N 1, scr0-5 . . h
E N VN4 MOPDDR SENSE AMP (Sense R "output") H\51A422191 = g R5415 GND_SMC_AVSS 4 20 2 40
- > MCPDDRFET_SENSE 3w o > MCPCORESO_VO shin | SR our L MCPCORE | OUT NN PLACEVENT_NOTEs:
g Gai n: 100X 3w Pl ace close to SMC
. MCPCORESO ISP R 4| - . AEpp
s oy MCPCORESO_I SP R 4]
R541(81 (Sense R "input") (100v/V) Scal e: 10A / V 02 (For Rand Q
%, R54112 G\D Max Vout: 2. 48V .
Mié\év L 9 Sense R is R7525, imchm ~ NOTE: Do not stuff R5415 _and
2 M:léve Max Vdi ff = 24.8mVv R7593 at the sane tine!
MCPDDR_SENSE_E b5,
NO STUFF 4
1C5434 L
%ém ot UF
2 154MFV- YAE —IE %}{
B 1 MCPDDR SENSE B | '*°
3 BT
MCPDDR SENSE ¢ 1% SMC MCP DDR | SENSE
AAAA—¢—SNC NCP_DOR | SENSE oo,
e
R5412! Vob¥ |1 C5435
8 PLACEMENT NOTEs: —- qu,
i e cloce o o |0 B
b5, Pl ace close to SMC
] (For R and ©) L GND SMC AVSS 4 20 50 10

MCP/ CPU 1. 05V AND CPU VCore Hi gh-Side Current Sense / Filter

s =PP3V3_S0_CPUVTTI SNS

CPU VCore Load Side Current Sense / Filter

R5471
o o MP6_I MoN 15 AR SMC_CPU_I SENSE g s
» _=PPBUS_S5_CPUREGS_| SNS_R Y
1C5417 Rt R5480' |1c5470
criTicaL # u g 1uF 17.4Ks L g 55UF
R5492 132 T PLACEMENT_NOTEs: M:_léw T, 8%
0,9 P%qg 402 l315418 Pl ace cl ose to SMC 40b, Vigh
WS | 1SNS CPUVIT N shn 'S oaurle | ceovT raur A R3K | sve cpy ESB I SENSE g (For R's and O
0612-1 3y 7 ,\/}é\/_ GND_SMC_AVSS 35 56 35 40
$ cLLISNS PWTT P ahme g, rerl Mia%w 1 C542%(F3
, =PPBUS S5_CPUREGS | SNS e PLACEMENT_NOTEs: - g"“g%
o Pl ace cl ose to SMC i85
( For R and C) M 35 36 39 40
Battery (BMON) Current Sense, MJX & Filter DC-IN (AMON) Current Sense Filter
s =PP3V42_G3H BMON | SNS R5481
4,53
BVON, ENG  BMON: ENG « o> CHGR_AMDN 1A1A/A'$ SMC DCI N I SENSE g, -
PLACEMENT_NOTE=P| ace near sense resistor o L C5}4Jﬁ8 Clg)415£é L BMON: ENG %,{:_1%‘,4" 1C5487
v = QopY - E = - 40 4 2UF
Charger/ Load si de U5403 2 ggg\,, céﬁ.‘gz Us5413 PLACEMENT_NOTEs: T, gooé%
CKPLUS_WAI VE=Pdi f Pr _badTer | NA213 0 NWSBg(Z:I.?%7P6 G Pl ace cl ose to SMC 2‘%2
CHGR CSO R P s|in ' sCr0 - our|6 | BMON I NA OUT 1l sale SMC_BMON_MUX_SEL 7 s (For Rand O GND SMC AVSS
e s (PRI o L GND_SMC AVSS 4 5 a0 40
s CHOR CSO RN __shine g4\, REFL ) s | SL6259 Gain: 36x
CKPLUS_WAI VE=Ndi f Pr_badTer v v I NA213 Gai n: 50x
Battery side G\D 3554:9@-
3 4 .
NOTE: Monitoring current from o = A BMCN AMIX QUL L vly/v——sm BATT | SENSE o ==
battery to PBUS (battery discharge) VER 1 BMON: ENG M:_lﬁ}é" 1 C5490
across R7008 BMON: PROD 'R5423 402 L0 022UF
= R5431 100K™™ PLACEVENT_NOTEs: T &
o rm— CHGR_BVON 2 1 z%gﬂé’ Pl ace close to SMC | 02
Fr om char ger . . Wby (For Rand O L G\D SMC AVSS s a6 30 0 SYNC VAGTER=KG7 M5 SYNC DATE=02] 26/ 201
For engineering, stuff BMON_ENG 905 NOTE: R5401/ C5490 changed due to | ow [PReE T .
For production, stuff BMON_PROD — source/sink current of |SL6259. Current Sensin
PLACEMENT_NOTE=PI ace R5431 next to U5413 e |
= d} Appl e | nc 051-8407 |'D
5] A.0.0
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PLACEMENT_NOTE=PLACE CLOSE TO J4501 | N A CONVENI ENT LOCATI ON

DETECT HDD TEMPERATURE

DETECT FI N- STACK TEMPERATURE

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

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

s _=PP3V3 S0 CPUTHVENS

R5515
47

IAAN2 PP3V3_S0_CPUTHNVENS R
M N_LINE_W DTH=0. 25 nm

5%
1/16W

402

7s CPUTHVENS D1 P

M N_NECK W DTH-0. 25 mm
VE-LF vamesssv APN 35382571

3

sca 3o (o)

SOT732- 3 A

C5521 1
0. 0022uF
10%
50V 2
cerm
402
7s CPUTHVENS D1 N

75 CPUTHVENS D2 P

R5516" 'R5517
DD 10K 10K
~ 1% 5%
él{i}? }E)’ A Frew
A b
oA %
DFN 2 2
\—2 DP1 THERM / ADDR] 7 CPUTHVENS THERM L
3 Df\llml m (:AIlLERT* 8 CPUTHVENS ALERT L
4| o2/ DN swoatal_9 =1 2C_CPUTHVENS_SDA D
5| ones pP3 svoLk |10 | =12c cputHveNs sal @D
GND THRM_PAD
6 11

3

sca 3t (o)

SOT732- 3 N

C5520 *

0. 0022uF —
10%

50V,
CERM
402

75 CPUTHVBNS D2 N

1

PLACEMENT NOTE: PLACE U5515 NEAR CPU

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

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

MPTROE SENSR  APN 35352795

47

DETECT MCP DI E TEMPERATURE

s _=PP3V3 SO MCPTHVBNS 1 2 PP3V3 SO THVENS R
M N LI NE_ W DTHF0. 25 mm
5% M N_NECK_W DTHEO. 28 mm
1/16W VOLTAGE=3. 3V
MELF b T_Di ODE_SENSOR
8 1 C5535
75 10¢gry—MCP_THVDI COE P v B
MCP_T_DI ODE_SENSOR -T— }gv
2
U5535 &,
1ok TMP442A
2 |y SOT23-8
MCP_T_DI ODE_SENSOR SCL =1 2C MCPTHVBENS SCL Ya:n Rl
75 19(gy-MCP_THVDI ODE N 3 loxp2 SDA| =1 2C MCPTHVENS SDA & =
4 loxne
G\D

75 104E) CPU THERMD P

PLACEMENT NOTE: PLACE U5535 NEAR MCP

DETECT CPU DI E TEMPERATURE

75 10LE) CPU THERMD N

[SYNG MASTERERE 7 VLB

SYNG DATE=02/ 267 2010

LEcammn=
Ther nal

Sensor s

d} Appl e I nc.
®

o sl e |
051-8407 | D
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. =PP5V_S0_FAN RT

. =PP3V3 _SO_FAN RT
CRI Tl CAL
|| 76192%%04
R5660 VA
s (N0
R5665 4022 45|5v DC
* o SMC_FAN_0_TACH 1,<‘/</'§/z . EAN_RT_TACH 2[5 | TACH
M 3 5 | MOTOR CONTROL
16w 4 .| oD
2 ]
R5661* 6
T00K 5660 Nox—(O
T SSMBK15FV = 518S0521
402, SCD- VESM HF
= L ; FAN_RT_P

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

Fan Connect or

BTG OVEET |

(%, pietne. 0ol 8a07[D
®
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e
|
' PSOC USB CONTROLLER . PN o | ReE | vVeE | PoRR
|
! | TPi0z v [ToA |2 55 KGW[0 0255 V| 0 Z55E 6 W Keyboar d Connect or
USB | NTERFACES TO M.B ! 80UA 0.204 V| 16.32E-6 W,|
| - SPI HOST TO z2 |
| - TRACKPAD Pl CK BUTTONS | 3Vv3 LDO VDD 60MA (MAX) | 10 OHM |0.6 v 36E-3 W
| - KEYBOARD SCANNER | VOUT |[60MA (MAX) [0.2 OHM |0.012 V| 0.72E-3 W waze =PP3V3253 -IZP?IEAD NGy 22
| _ . | Psoc VDD 8MA (TYP) [1.5 OHM | 0.012 V 96E-6 W wo ZPP3VAZ 3 ]
| 1o =PP3V3_S3 TPAD R3704 ovPassUs 701, 2BYBASS=Us7OL 4BYEGSETRTOL 49 S0 1t I 14MA (MAX) 0.021 V| 294E-6 W 42
: z A o PRIVE S he0e I 18V BOOSTER VIN 4AMA (MAX) [4.7 OHM | 0.0188 V| 75.2E-6 W, w7 W5 _KBDL 24
& X : w7 WS _KBD2 27
| Mjég\g VOLTAGE=3. 3V 1 % 04 lCB705 leﬂOG : A:, W5 KBD3 29 8
! - 38 s 3v | w7 W5_KBD4 29 e}
| 2 Q5EM 2 x7R CERM 2 xR =7 WS _KBD5 24 O
| ' w7 W5 _KBD6 EEDS
| J_ ° | 1w+ B _KBD7 EZ
|
| = W5 KBD23 ., | o ﬁ ﬁEBS 20
I w7 PLCKB L WS KBD22 -4 | LED: K6 K69 .. W5 KBDILO lgg
| » BUTTON DI SABLE WS KBD21 4 | R5714 . 6 KBDLL W0
| w7 _Z2_HOST | NTN WS KBD20 4 | 270" ® & KBDL2 5D
| w» WS _LEFT_SHI FT_KEY WS KBD19 ;4 | » WB KBDI5 C 1 © WA KBDLS  py
| » W5 _LEFT_OPTI ON KEY . WS KBD18 ;4 | Y 1“5W“ ® A8 KBDL4 0
| Mios" . W5_KBD15_CAP 2
| HEEHEEEREEEERE ! : W5 _KBD16_NUM EE DY
n O < NO O |
! :':';'2'2';'9§o'o'o'o'N'N' | R?7|%5 o V& KBDL7 D
| » W5 _CONTROL_KEY 1p2 3000000 ooacooa p2_2/42 W KBDI7 743 | W5_KBD16N 2 Pt WS KBD19 1q °
I w1 Z2_KEY_ACT_L ap2_1 CRI TI CAL P2_0l4L W5 KBDI6N . | 178w @ W5 KBD20 E Y
I NCx—3P4_7 oM T P4_g[40 KBDL w | Mios"  6_KBD21 1o
| TP P4 5 P4 5 Us701 P4_4lze WS KBDLA ., | e K2 1o
| s _Z2_DEBUG3 4P4_3 CY8C24794 Pa_2,58 Wb KBDIS .. R5710 . WG _KBD23 42
w7 £2_RESET 9P4_1 ME P4_0l37 W6 KBDI12 . ! svc onorE L, 142K WG _KBD_ONOEE_L 4°
! 1+ _PSOC_M SO 1P3_7 (SYM VER2) P3_6|36 W5 KBDI1 ;. I o 5% i
I wr BSCESS L 473-5 33752983 P3_4{35 W6 KBDIO . | C57101|  ME¥ . WG _LEFT_SH FT_KBD £
| S TPSOC_NOSI 4p3_3 P3_2[34 W6 KBD9 | 0. 1UF 402 w7 WS _LEFT_OPTI ON KBD E
| 17 _PSOC_SCLK 19p3_1 P3_0|33 W5 KBD8 7 a3 | 20% " W& CONTROL KBD T°
| w7 _Z2_M SO 1lps_7 P5_6[32 ve &ng i | cERm @ 0
wr Z2_CS L 12p5_5 P5_4[3L PLACENENT NoTEANEAR 95713 4 —
| _ _ L
| 1 v Z2_NOBI 13p5_3 p5_2[30 WS _KBD2 7 as : = NeX20O
| w7 _Z2_SCLK 4p5_1 ~o o q ~oo N T o P5_0}2° KB 742 | FF14- 30;%31“/'13- B- 3H
THRML
: Ferslss8EEEaEE PADfﬂ__L : J5713
T OTRTRT TSI SR S [A O R ®
| HE N EEEENENEERE il |
I TP_PSOC SCL W5_KBD4 | 518S0637
| TP_PSCC _SDA V\5_KBD5 |
| TP_PSOC P1_3 = W5_KBD6 |
| TP_I SSP_SCLK_P1_1 TP_| SSP_SDATA_P1_0
| I SSP SCLK/ | 2C SCL | SSP SDATA/ | 2C SDA : -
| R5701 2 KN . | SMC Manual Reset & |sol ation
: = USB TPAD P 2 N 2.USB TRPADRP TP P7 7 | Left shift, option & control keys conbined with power button cause SMC RESET# assertion.
| %,{jég‘é’ (22231353 12500) : Keys ANDed with PSOC power to isolate when PSOC is not powered.
| 1C5702 |1 C5703 1C5701 -
I R527402 —— I00PF~ ——0_ 1UF 47UF ! o _=PP3V42 G3H TPAD
| 20 _USB TPAD N1z 2 s USB TPAD R N T &, - %X s —Fégé” :
5% -
| R 02 02 °08 | s =PP3V3_S3_TPAD CRI TI CAL 1 8517UEF>0
| BYPASS=U5701. 22 g 5 | VDD — 1G9
pASS2U87b1. 2 109%
| BvhRs&-(Br01. 22:10:11 o U5750 2 i(%\é-CERM
L - I SLG4AP006
. WB_LEFT SHI FT_KBD 2ina N
(TPD)
slin p2 Y~ a4 WS LEFT SHIFT_KEY .,
TPAD Buttons Disabl e LB
o Bl s WS _LEFT_OPTI ON KEY ,,
.. _BUTTON DI SABLE w7 MBS LEFT_OPTI ON _KBD shner | )
PLACE THESE COVMPONENTS CLOSE TO J5800 oo WEY
9701 (ols THI S ASSUMES THERE' S A PP3V42_G3H PULL UP ON M.B - o
SSMENLSTEAEE i
[
THE TPAD BUTTONS W LL BE DI SABLE i )
2[c%sty) WHEN THE LID I'S CLOSED = Pull-up in U5010.
SME LID LID OPEN => SMC_LID LC ~ 3.42V _SMC TPAD RST L gmy s
e MD—= e L LID CLOSE => SMC_LID LC < 0.50V ORI Tl CAL = 1 C5755
R RIS L
U5755 2 i ey SSMENLSTGARE 1o
SLGAAP006 1 M
2[IN AL TOFN . *
T 5[G” sz
SN a2 Y\ Al s SMC TPAD RST
. W5 _CONTROL_KBD 7IIN A3 B2 :
CONTROL SYNC MASTER=K87 M._B SYNC DATE=02/26/ 2010
6|IN Bl ‘_JCUTBB WS KEY A myn=
T VEELLSPRI NG 1
GN\D Iz
o o d} Appl e | nc. 05 8407
S A. 0.0
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L5801 CRI TI CAL
3. 3R 870MA D5802 CRI TI CAL
oM T PP5V_S3_P18V5S3 1Y YY\L2_, P18V5s3 sw 1N 2 pP18V5_S3 R 15800
« =PP5V_S3 TPAD RSSHSG(Q)T5 VAl TAGESSY ’ VLFI0L0AT: S °E SWTCH NODESTRUE BO520WBXG ValTAGER TS, 5V 13 s _=PP3V3_S3_TPAD 555&9{ 8M228 PP18V5_S3 7 aa
P 1 pPP5V_S3 P18V5S3 VI N
WRIES 3O | 'R5812 2 :
E PR B cogle s 1w w, 22 CS L 19T 72_KEY ACT L .,
42 - 56 e w1 Z2_DEBUGS s[5 ols Z2_RESET
VIN CEAWT L4027 a7 _Z2_MOSI 8l 5 od? PSOC F CS L 1.
5819+ w7 Z2_M SO 10 5 Pl CKB_L v a
11 Tlﬁjg681%§5 FB| 4 P18V5S3_FB 1%5 — 427 72 SCLK 12 gg 11 PSOC_M SO ”:
N 2 w7 _Z2_BOOST_EN 14 13 PSOC_MOSI
C5816 5817 A i £2BOSSTER RS e w1 Z2_HOST_TNTN g ol PSCC SOLK ..
) ) 7T 18 17 =1 2C TPAD SDA
0ipE —— —— 220 5 8 ‘RE811 ey w1 Z2_CLKIN NG ST =1 2C_TPAD SCL
THRML
xTR i 2 72 85 PAD & 6 1/iew 2 22 5 ol e
- LF —)
=) ~ © 5402
51650689 L
SYNC MASTER=K8/7 M_B SYNC DATE=02/ 26/ 201
e
TR NN ez |
d} Appl e I nc. 051- 8407 | D
S A. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:  |[Emom———
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BOOSTER +18. 5VDC FOR SENSORS

BOOSTER DESI GN CONSI DERATI ON:
- POVWER CONSUMPTI ON

- DROCP LI NE REGULATI ON

- RIPPLE TO MEET ERS

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

RLTI CAL | PD FI ex Connect or
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Anal og SMS

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

. _=PP3V3_S3_SMs R51%22
1 2 o o PP3V3 S3 SM5 FI LT,
o e Ry
40 e
C59221 1 C5926
R591%%1 0. 1UF O1UF o
M:lg% %( }2{2 2 oo Us5920 Desired orientation when C
Zlb%vz BVA141 pl aced on board top-side:
LGA AMM_1L Ne
= NCXHPNC Ry T cAL 10 SVE X AXI S o -
5 O SMS_ONOFF L — SMVS_PVRDN 12 |IseLo
— VAKE_BASE=TRUE I 6 |seL1 M9 SMS Y AXIS o +Y
SNE 7 AXI S x Front of system
5 8 35
ST %D AZ oD +Z (up) O ¢
o<
C59231 1C5924 |1 C5925
> 0.033 ';:_ p— 0,033UF ::z 0933UF Circle indicates pin 1 |location when pl aced
i(}{zF 2 %}{ 2 %}{ in correct orientation
202 402 402
- C4950- C4952 CAP VALUES WLL BE USED TO GET CUT- OFF FREQUENCY OF ~146HZ
PLACE_NEARS:
923 1: PLA NEAR=U4§§§ NL0;,2, S
5925 1 BlZA :NEﬁBiHﬁ l}?o 2 é
e
SYNC MASTER=K8/7 M_B SYNC DATE=02/ 26/ 2010
PR T S
BTG NOVEET yaz |
d} Appl e | nc. 051- 8407 | D
o A.0.0
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DEBUG_ADC DEBUG ADC
R6003 R6004
PLACEMENT NOTE=PLACE NEAR Q8450 PLACEMENT NOTE=PLACE NEAR Q1590 \ =PP5V_S3_DEBUG ADC AVDD, 10 PP5V_S3_DEBUG_ADC_AVDD_FI LT PP5V_S3_DEBUG_ADC_DVDD_FI LT , 10 =PP5V_S3_DEBUG ADC DVDD \
M NCREGW BTH0 25 NREGKW DT HE0 35 o
am T am T 1r5f’/é'w VOLTAGE=5V TAGE=5V llsa*’/snw
XW5010 XW5020 MeLF DEBUG_ADC DEBUG_ADC DEBUG_ADC DEBUG_ADC M-LF
M M 1 1 1 1 2 1
0 PPAVA WANE 1 L7L 2  p3va WAN F_XwW 57 PPEV SWODD 1 L°L 2 PRV SWODD XW —4 ?Pu?:o — %58:0 — EGPU? —4 %58:03
PLACE_NEAR=J3401. 22: 25. 4mm PLACE_NEAR=J4500. 9: 25. 4nm p— p—0s — 260 p—0s
DEBUG_ADC DEBUG_ADC 2 B 2 S8 2 &% 2 Sex
1R6010 1R602 955 505 o5 505
634K PLACEMENT_NOTE=PLACE RC NEAR U6000 iM PLACEMENT_NOTE=PLACE RC NEAR U6000 o ]
Thew DEBUG_ADC Thew DEBUG_ADC
s frants L 1
402 R6012 402 R6022 = AVDD bveb = DEBUG_ADC
P3V3_WAN E DI 1 23K o ADC CHO o P5V_SW 00D DI 1 235K - o ADC CHI o Ltfc(z)’?o% REOOL  rememorsmes o 1o oo
o o =1 2C_SMC ADCS SDA
1DEtau(;JxD(: S DEBUG DEBUG_ADC S DEBUG 46 ADC_CHO 22 |cHO Py ADO! Va:n X
R6011 M- LF 1 1*2 1R6021 M- LF 1 2*2 a6 ADC_CHI1 23 |CH1 AD1
M o §80 681K o §80 16 ADC_CHR o loe PPV
. F . F
56w ;Ugnvu 56w ;Ugnvu . ADC_CHR 1 |oms SDA | i PLACEIENT NOTESPLAGE LG58 T st
Z%ELF 2 o Z%VZLF 2 o ADC_CH3 unused, so pulling down. - ADC O > o sl s _apc saL AN —1 2C SMC ADCS SCL "
DEBUG_ADC 4 ADC_CHS 3 o e am
R6005* 4 ADC_CHB 4 |cHe VREF|_7 ADC_VREE ML
L = 1K 4 ADC_CHZ s |omr
1116w s lcom REFCOMP|_8 ADC_REECONP
DI VI DER: 2/3 DIVIDER - 2/5 M:;'ég 2 1 2C ADDRESS: 0X10 / 0X11 DEBLG7 DEBUG
- THRM 1 4 1
ADC RANGE: OV TO 4. 096V ~— GO PAD 1 EGPUE %&05
LSB: 0.001V olald g as & T, i %
= 2 CERM 2 X5R
402 603
46 8 _=PP5V_S3 DEBUG | SNS .
DEBUG_ADC DEBUG_ADC
1 C6030 1 C6051
0. 1UF 0. 1UF
DEBUG_ADC oV DEBUG_ADC 20%
2 2
R6030 DEBUG_ADC o R6050 o
5 50 IIy—LSNS Al RPCRT P 1,\’7\‘7\/2 15 | SNS_Al RPORT R P U030 PLACEVENT_NOTE=PLACE RC NEAR U000 5 55 [—LSNS COD P 499 15 | SNS ODD R P DEBUG_ADC PLACEMENT _NOTE=PLACE RC NEAR US000
N s OPA330 1 . o U6051 = DEBUG_ADC
o iew an SC70-5 = 2 ADC 1/ 16w s OPA330 - .
s 4 R6034 s | in \h\scm.s R6054
31N V. | SNS_Al RPORT | OJT 1 2 o ADC CH? s 4 I SNS ODD | QUT S 2 o ADC CHA 46
DEBUG_ADC v = DEBUG_ADC 3 v =
R6031 § yasw DEBUG ADC R6051 P yisw DEBUG ADC
) 1 ) 1
7 %0 (TR | SNS Al RPORT N A28, s | SNS Al RPORT R N GAIN: 1239 02 (2:_6203:4 7 % R | SNS CDD N 499 s SNS ODD R N GAIN 561X o (2:.620u5|=4
1% 10% 1% 10%
L 1 2 B o 2 B
i = 05 Mios o
DEBI DEBI =
UG_ADG UG_ADC NO STUFA  DERUG ADG UG_ADC
Yray R6032 R6033 -+ CB052 1 R6052 R6053 L
aTorE L 301K 301K = aropF —L_ 280K 280K =
10% =T 1% 1 2 10% —T1— 1% 1 2
sov 5 ey 1% 1%~ Hiow N
Ry , 02 iew NO STUFF oy 2402 iow NOQ STUFF
M5 033 Most C6053
470PF 470PF
12 12
r— 10% — 10%
Sov Sov
R R
05 03
46 8 =PP5V_S3 DEBUG | SNS
DEBUG_ADC
106061
0. 1UF
o
2 CERM
o5
DEBUG_ADC =
R6060
7 53 [Ty L SNS HOD P . ,\‘}1\/2\/2 5 ISNS HDD R P DEBUG_ADC PLACEMENT_NOTE=PLACE RC NEAR U000
Y U6061 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 _
R6061 I_ N Y yisw el Ao
412 3 402 1
7 % IR | SNS HDD N LAAAZ s SNS HDD R N GAIN: 845X 2 20¢
1/ ow L 2 Sn
o PEBLG ADC = 05
NO STUFH  DERUG ADC —
C6062 * R6062 R6063 1
a70PF —— 348K 348K =
0% —— 16w * 2
sov, iaen 1% “NO STUFF
402 , 402 ysw
host C6063
470PF
V6080 HE
46 5 _=PP5V_S3 DEBUG | SNS DEBUG ADC PPVOUT SO LCDBKLT M = IIOI/
1 06050 67 64 7 —~ = 1 2 ~_SO_LCDBKLT_XW SN,
= . : 25, 402
96 1 PLACE_NEAR=J9000. 38: 25. 4nm DEBLG
2 e 'R6080
402 ™ PLACEMENT_NOTE=PLACE RC NEAR US000
1o
PLACEMENT_NOTE=PLACE RC NEAR US000 iew DEBUG_ADC
T = 62 SYNC VASTER=K87 M_B SYNC DATE=02/ 26/ 2010
DEBUG_ADC 2 ———
ueos0 R6074 BVOUT_S0_L CORKLT D1 DEBUG SENSORS AND ADC
7 &7 [Ty— L SNS LCOBKLT N sline sco . ouT | | SNS LCDBKLT | ouT 1 238K, o ADC_CHE _ us DEBUG_ADC TR
DEBUG_ADC 13 R6081 051- 8407
= 1/ew DEBUG ADC 75K Appl e I nc.
75 o7 [T | SNS LCDBKLT P al) N REFLL ME- LF o0 T
GAIN: 200X 402 1 C6074 116w ® A 0.0
2. 2UF it . 0.
ab %, : NOTI CE OF PROPRI ETARY PROPERTY:
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. =PP3V3_S5_ROM

SPI : 31MHZ&SPI : 62MHZ SPI : 41VHZ&SPI : 62MHZ
R6150*| ['*R6101 C6100 : o| CRITI CAL ‘R6151
10K 3. 3K 0. 1UF —— 10K
1/13W 26w CTRm—T— /6w
MF-LE ME-LF o 2 u6100 ME-LF
402, 2402 oy 32VBI T 2402
sop
72 37 [TH SPI_MB _CLK 6|scLK s/ sl ools | SPI _M.B_MOSI
MX25L3205DMRI - 12G
oM T
e SPI_MB CS L 1 e
m SPL WP L o/ ace sa's a2 SPL_MB M SO oy s 72
5719 7 TR SPI ROM USE_M.B 7 HOLD*
SPI : 25WHZ&SPI : 41 VHZ D SPI : 25MHZ&SPI : 31MHZ
NOTE: | f D* is asserted R611'562K1 ¥ 11R(§K153
ROM wi I | ignore SPI cycles. 5% 5%
1/16W 1/16W
M- LF M- LF
402, 2402

MCP89 SPI Frequency Sel ect

|

: Frequency] SPI _MOSI | SPI _CLK

| 25.0 M 0 0

| 31.2 Mz 0 1
|41.7 Mz 1 0

| 62.5 Mz 1 1

I NOTE: 42 & 62 Mz use FAST_READ command.

SYNC MASTER=K8/7 M_B

SYNC DATE=02/ 26/ 201

TTTLE

BTG NOVEET s |
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S A 0.0
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APPLE P/ N 35352355
L6201 VD MUST BE LESS THAN OR EQUAL TO VL_HD
FERR- 220- OHM -PP5V_S3_AUDI O o 48 50 52
o [Ty =PPLVBRIVE SO AUDI O 1 | R B R o PP1VBRIV5 SO _AUDI O Di G
ML T
m
T =PP3V3RIV5 SO AUDI O
C6210 |t 1 Cg211 Ve ’
4, TUF 0. 1UF
209% 109% _ PP4V5_AUDI O ANALOG 7 a8
SR 1 d 2 jen <
202 202
C6219 *
) R 06218 1| |' 06217
v 2 . 10UF
52 50 48 GND_AUDI O HP AMP TANT- PALY 1% 20%
a7 PPAVS_AUDI O ANALOG o e o B s R R 2 3 pay GND AUDI O HP_AMP 48 50 52
o c6221 |+ i CB220 02 2012-LLp
10UF 10UF D VA _REF VA HP VA AUDI 48 49 52 53
200 20% Bl AS DAC 9 [VBI AS_DAC
‘R6210 Iy > 2 e -
s R iy cs4206 FP P HPOUT_L| se M N_LLNE_W DTHEQ 300 M N_NECK_W DTHEQ 200 AUD HP PORT L oo
. > AUD HP_PORT R
e ORITICAL 51206 FN o e FilT UB201 HPOUT_R_40 M N_LLNE W OTHEQ 300y M N_NECK_W DTHEQ 200 oD =0
, ho2"" CS4206ACNZC HPREF| 20 MNLUNE WOt 300 M N_NECK W CTH=Q 2000 AUD HP_PORT REE Pon b
GPl C0 = ANALOG SW CONTROL 52 AUD GPIO 0O GPl C0/ DM C_SDA1 LI NEOUT_L1+| a! TP AUD LOL P L NC e
GPIOL = HP AMP CONTROL 50 AUD GPIO 1 12_|GPI OL/ DM C SPAZ, LI NEQUT_L1-| 34 TP AUD LOL N L NC
TP _AUD GPIO 2 | - LI NEQUT_RL AUD LOL R P
NC 14 GPl 2 R+ e {00D * 5B SPKR AWP. SIG  SOURCE
GPl 8 = SPKR AMP SHDN CONTROL 51 <O} AUD GPIO 3 15 _|GPI C8 LI NEQUT_R1-| = AUD LOL R N o s
AUD _SENSE A 12 [SENSE_A LI NEOUT_L2+ a1 AD LR L P 51
o [Tm-ALD. SENS! 3 - o A e
CS4206 FLYP LI NEQUT_L2-|_30 AD L@ L N oD - LFT. SPKR . SIG SQu
=PP3V3 SO_AUDI O . LI NEC AD LR RP
53 52 40 5 [T as [FLYP O NEouLzJ' N AD L2 RN 0D **  gr. SPKR AVP. SIG  SOURCE
4 |FLYC - oD =
1.C6226 42 |FLYN
0, 1UF cRITHoAL M CBI AS|_16 AUD _CODEC M CBI AS o s
o oV
oy VL_HD
VOOM_28_CS4206 _VCOM
= 1 VLI F
LI NEI N_L+_21 AUD LI P L a0
HDA BIT CLK = <
72 19 [T a & Bl TALK LI NEI NG AUD LI REF am +
72 19 [T HDA SYNC LI NEI N_R+|_2: AUD LI PR Yan:i BJ
R6211 I w Jsme
72 19 HDA SDI NO 1 2 72 HDA SDI N _CODEC sDI M CIN_L+ 18 ADMCINL P am -
L EXT M C CODEC | NPUT
o o man b aoucin s —am-
- I N_R+|_19 53
402 * = <4
7 15 [Ty-—HDA SDOUT ° || AL QRESET MCINR [ 20 ADMCINRN gms o M© C I NPUT
72 19 (TRy—HDA RST L CODE
NC _TP_AUD SPDIF_IN 47 |SPDIF_IN
AUD SPDI F OUT CHI P 4 |sPoiF_our VREF+_ADd_27 CS4206 VREF_ADC NC
R6212
39
52 ¢oom-—AUD_SPDI F_QUT i 2 DM C SCL| « TP_AUD DM C OLK NC
— VYV
1116w
Vo5 DGND THRM PAD_AGND
1 g d
4
L c6224 |, ,|' C6225 NOSTUFF
= 1UF—— ——10UF N
Frv 2 v R6213
TANT TANT- POLY 100K
0603- SM 2012-LLP 5%
116w
NE-LF
, 402
53 52 40 43 GND_AUDI O CODEC M NRECK-W BTIEQ 204
VOLTAGE=0V
L6200 M N_LI NE_ W DTH=0. 4V M N_LI NE_ W DTH=0. 4VM
FERR- 220- CHM M N NEGCW BTH-0. S0t uU6200 M RECCW DTHRG. 210 DI FF FSI NPUT= 2. 45VRMB
mm 5 TPS71745 - SE FSI NPUT= 1. 22VRMS =
=PP5V_S3 AUDI O 1 2 4V5 REG I N 6 SN 1 PP4V5 AUDI O ANALOG 3
52 20 40 0 [T a0z IN auT| oD 7 4 DACL FSOUTPUT= 1. 34VRVS
ORITICAL -
R6200 4V5_REG EN 4|en NR/ FBL2_4V5 AR DAC2/ 3 FSOUTPUTDI FF= 2. 67VRMVB
2. 21K DAC2/ 3 FSOUTPUTSE= 1. 34VRMS
53 52 48 8 [TN)- =PP3V3 SO AUDI O 1 2 I .
% an NG
W 1 C6200 E 1 06203
o2 —— 1UF 1 C6201 6202 * —— 1UF
—— 10w 0. 1UF —— — io%
, 1oV o6 —— , oV
xR 16V xR
402 XW6200 X7R-CERM 2 402
2Z 202
T NP G\D_AUDI O CODEC 48 49 52 53
NOSTUFF
R6201 SYNC_MASTER=K87 M.B SYNC DATE=02/ 26/ 201
L0 —— ——
e AUDI O CODEC/ REGULATOR
v e BN e e
051- 8407
L XV6201 d} Appl e Inc. e
I N N e DD S G\D AUDI O HP_AVP 48 50 52 8 A.0.0
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I NPUT VOLTAGE DI VI DER

LI NE
CODEC RIN = 20K OHMVB
NET RIN = 10. 36K OHVS (| NCLUDI NG PULL- DOANNS AT ANALOG SW TCH COM PI NS)
FCHP = 3.6 HZ
FC LP = 43KHZ
VIN = 2VRM5, CODEC VIN = 1.14 VRMS
CRI Tl CAL
R6301 P3G
. AUD LI L \ 7. 81K AUD LI L DIV e AUD LI P L "
O R WBTE W A%y 11 N-RESWBIE. IV iy VTRE W BT T =
Moob" i C
NOST!
106303 |'R6302
—L 820PF 21.5K
10%
2 81, 1w
402 2402 CRI Tl CAL
C6302
2. 2UF
1|2
1T
20%
XSRJZOCVERM
02
= o AUD_LI_GND M RERENR-VY BFHE: thM ) AE{D LI _REE oy
1|1?(f)3300
TPow CRI Tl CAL
z?fé'z” C6312
2. 20F
1|2
1
GND_AUDI O CODEC 200
53 52 48 M- AU O CODEC |
e
— 820PF
S a8 R6312 B
R 21. 8K
AT
MF-LF
2402
CRI Tl CAL
R6311 P35
- AUD LI R 10 8/K  AUD LI R DIV e AUD LI PR w
- - : 1/ éw = - : zlol% Y 3, I@E:WB ETW
VIR gy MR ol
e
AUDI O LI NE | NPUT FI LTER
PR TR e |
d} Appl e I nc. 051- 8407 | D
S A. 0.0
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CS4206 HP OUTPUT ZOBEL NETWORK

50 45 [TN)-AUD HP PORT L

NC _AUD HP ZOBEL L

525045EG\IDAUDIOI-PANP

NC _AUD HP ZOBEL R

s0 48 [TTO)- AUD HP PORT R

M N_LI NE_W DTH=0. 3MM

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

HP/ LO AMP
APN: 35381637

oD 50 =2

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

oD 50 =2

ISYNC MASTER=K87 M.B
TTILE

SYNC _DATE=02/ 26/ 201(
——

AUDI O HEADPHONE FI LTER

d} Appl e I nc.
®
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SATELLI TE 796Hz < HPF FC < 936Hz

SuB 80 Hz < HPF FC < 94 Hz
GAI N 6DB (2V/ V)

SPRK AMP. | NPUT REFERRED CLI P PO NT

ALI AS OF PP5V_S3_REG, M N_LI NE_W DTH=0. 60MM M N_NECK_W DTH=0. 20MV
«.=PP5V_S3_AUDI O AMP

~- 6dBFS

APN: 35352621

CRI TI CAL
rerk 863 o H C66 gl__ ,C6601 M N_LI NE W DTH=0. 30 mm
A rp PR e e S T sz o e VNRECKWBTES: 38 R
o402 N Tl TR St
nss R ||| R M ASER VY BIEES: 38 o0
L6671 L [MAS3IT_R N Shv e[S SPRRAVD R N_OUT S
o AUD_LO2 RN FER mzag KRAMP_| NR_ N O0;0ILF | 2 Jsor
0402 11
10% PGND_GND
R6610 %0@(11 o @
0 4
» —AUD GPIO 3 1,\%;»2 i _ZE}EV
ot
s SPKRAMP_SHDN
L
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 ANP o1 oA
AN S 1 h203 MNSERR VE BIEED 38 T
L6620 CRI TI CAL C66 1 B2| B1 - o SPRRANVE SUB P .
-1 - M —_— AL 2 3pNy1 —_=Ub_F_ e
P FERR- 1000- OH P60 5 fa o
e AUD_LOL R LY 2 3 P12 LMiB311 SUB P o | VAESTL | M N LINE W DTH=0. 30 mm
L6621 ] Ty oS YRR BN S0 o -
_ - A2
AUD LOL R N FERR 1000 ZO"'MSPKRANP InsuB_ N 9; 1YF  Lwas311_suB N =
- — — 0402 — — PGND_GND
1g°§/o B3| C2
.. SPKRAVP_SHDN
L
APN: 35352621
..=PP5V_S3_AUDI O AP
ALI AS OF PP5V_S3_REG, M N_LI NE_W DTH=0. 60MV] M N_NECK_W DTH=0. 20MM CRI TI CAL
o601 ,C6605
o230 6630 2 %g‘éﬂf M N_LI NE W DTH=0. 30 mm
FERR- 1000- OHM C6630 oL Lp :
AU LR LP i yyyLz SPKRAMPINL_P  O010F LM48311_L_P e MRS e VP J70- 20 MM -
0402 i -
o T MNSERR A BIEES: 38 o
LMi8311 LN The  aneS SPKRAVP £ N_OUT
— — | N- ouTB @752
FERRI’_—61g(§ 01- OHM o631 s
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=PP3V3_S0_AUDI O

AUDI O JACK:

LI/ LA HP CONNECTOR,

SPDI F TX

AUD_SPDI F_QU Vanu K

53 48 8

GND STUFFI NG OPTI ONS FOR CMOS SW TCH 402

—
¥

CRI Tl CAL
J6702
78171- 0002
M RT- SM
— 30
o+ rrmy SPKRAVP_L_P, OUT 1
- © O SPKRAVE, LN} QUT 2§| LEFT PI EZO
o TPERCSAEO 67031 [106702
4
. 100RE, —L I00PF j_o
[rgs710 207 S o L
AUD_LO_AMP_OUTL ;i BoY a5 CRITI CAL
) Lo AVP_ 78121 9502
M N_LI NE_W DTH=0. 2MM = -
2 M N_NECK_W DTH=0. 15MM AUD_CONN_L " WRTSw
U700 R6ZO7
AUD_LO AMP_QUTR OLD_AUDI O SW TCH 517 SPKRAMP_SUB R _OUT 1 2 SPKRAMP _SUB| P_OUT CONN 1
g — = | o [\ MXLAEOEVES | o 1 1 - O SPKRAVP_SUB N OUT eV SPKRAMP_SUB[N_auT_cown_2 [ o | PYN- FULL RANGE
1 % 67051 CB704 | "% 4
CRI Tl CAL —O
NS VE L 5 SE¥ 100RE —— IQOPF R6708
o A 4
AUD LI _L | M N_LI NE_W DTH=0. 2Mv Y2 2 = 2
- @ e VBB | MANNEGCW DT 15w AUD_CONN_R Y o Y 1 |
SW TCH_CP * VECLF HFe' 94
A2 |Nec 603 78171- Q003
= Né‘i RT- %M
GND
AD LI R e QLD _AUDI O SW TCH O
o @ AL 0_%‘8373%% 1 al 8 1] . [ SPKRAP R PO ?f/%/s? SPKRAIYP_R_P_OUT_OONN ;[
U | .
%%gy T °°1E¥v o1 7 rmy-SPKRAVP_R N OUT oM SPKRAYP_R_N_OUT_CONN g_o RT. PI EZO
2462 NOSTUFF NOSTUFF Vo5~ o}
C67071 1C6706 5
AUD_GPI 0 0 100Ry, —— —— 10PF R6710 O
Cgsgngv' 2 2 SUVEQM 1 /\/(\)/\/2 =
‘R6721 it
100K ANALOG AUDIO 1 O SW TCH L
VE-LF
2402
AUD CONN D R6Zl5 AUD SWTCH GAD GPIC0 = 0 AND GPIOL = 1 --> HP PATH SELECTED
_CONGND , , D 2 _ L GPICD = 1 AND GPIOL = 0 --> LI PATH SELECTED
by - -
M- LF R6714 NOSTUFF
i QDADIQOOEC 1 a QA 2 R6727 ;
5% 1 2 PART# QrY| DESCRI PTION REFERENCE DESI GNATOR(S) | CRI TI CAL BOM CPTI ON DR TOREE
B A 1 d} Appl e I nc. 051-8407
402 1/16W 35352803 1 I C, MAX14560, Dual SPDT U6700 CRI TI CAL NEW AUDI O_SW TCH V ON
Mios" = S A. 0.0

DO NOT' SYNC K84. UPDATED PLACE NEARS

L6701
FERR- 1000- OHM
1YY Y L2 HS MC P roomy s s
AUD_ CONNJ1 M C ug%z _
FERR. 1000~ OHM PLACE_NEAR=J6700: 3MM
LYY YL HS MC N gy oo s G702
0402
M N-KERR-W BFHES: 4hM |4T| L 1562 AUD_HP_PORT REF _grm, 4
AUD CONNJ1_SLEEVE CLR67OC3A
FERR- 120- OFM 1. 5A PLACE_NEAR=J6700: 3MM
APN: 514- 0750 1YY 2 XW6700
0402- LF M GND_AUDI O_HP_AMP
16290 ik 2
AUDI O JACK- - CFR- K86Kg7 L6704 PLACS A 38700 o
F- RT-TH FERR- 220- OHM XA
CRITICAL g 1YY )2 AUD_CONN_L " D i AUD_LI _G\D "
2 AUD _CONNJ1_SLEEVEDET 0402
1 AUD_CONNJ1_TI P C‘Eg%%% AUD_CONN_GND
ZS AUD_CONNJ1_RI NG FERR- 220- OHM M N_LI NE_W DTH=0. 4MM °
AUDI O 1Y YY L2 AUD_CONN_R o M N_NECK_W DTH=0. 2MM
PHS DETECT 5 AUD | P_PERPH DET_JACK o402
a3
el 4 AUD_CONNJ1_TI PDET FER,%‘?‘LZ(?O@ OHM N
AUD_| P_PERPH_DET
1 2 | P_ L
O Y » M C CONNECTOR _Jsra1
NV R6700 APN: 51850520 W
S p— P . 10K AUD_J1_SLEEVEDET_R —0
OPERATI NG VOLTAGE 3. 3 oo 53
PCF Dz6705 2 2L Dz6703 %Y s BL_MCN s
12 16700 6. 8V- 100PF 6. 8V- 100PF i — . BI_MC SH ELD 2
SHELL L TUF 402 402 40 Bl P 3 O
13 —— 10% 2 2 CRITI CAL ORI TI CAL R6701 75 53 7 M C o
SHRS |14 2 Ghbw TSy ALY DZ6704 t 1 Dz6700 2.7 AUD_J1_TI PDET_R
Pl NS \ DZ670 DZ670 6. 8V- 100PF 6. BV LOGPR LAAA 2 = - 5 .
6. 8V- 100R) 6. 8V- 100R) 402 : 402 'Vs}fg\/ —0O
402 1 402 i i 1 C6701 46Iz¥v 1
L == 1QOPF

SPEAKER CONNECTORS

APN: 51850519

35352536 1

I C, MAX14504, Dual SPDT

U6700

CRITI CAL OLD_AUDI O_SW TCH

NOTI CE OF PROPRI ETARY PROPERTY:

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

I NC.

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

IV ALL RI GHTS RESERVED 52 O: 76

8

7 6 5

2 1




7

6

CODEC QUTPUT SI GNAL PATHS

FUNCTI ON VOLUMVE CONVERTER PI N COWPLEX MUTE 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) GPIO O AND GPIO.1  0X09 (A) AND U ELEMENT
SATELLI TES 0X04 (4) 0X04 (4) 0X0B (11) GPI O3 N A
suB 0X03 (3) 0X03 (03) OX0A (10) GPI O3 N A
SPDI F OUT N A 0X08 (8) 0X10 (16) N A 0X0D (B)
CODEC | NPUT SI GNAL PATHS
FUNCTI ON CONVERTER PI N COWPLEX VREF/ ENABLE DET ASSI GNVENT
BULT-IN M C 0X06 (6) 0X0D (13, B, Rl GHT) M C_BI AS (80% N A
Hi ET X XOD (13, V22, B, LEFT, 7 | 7 d
EADSET M C 0X06 (6) 0X0D (13, V22, B, )  MCP79 GPl O 38 NEB78 Bl 847 ( BRR' BH-BETFCD

PORT A DETECT ( HEADPHONES)

PORT B DETECT( SPDI F DELEGATE)

PORT B LEFT(HEADSET M C)

1 (oOT-AUD_SENSE A HP=80HZ, LP=8.82KHZ
M KEY
PP3V3 SO AUDIO F L6880 N .
= 'R6806 'R6805 Ferm 1000- o MNERERRCW BTFES: 18I
39. 2K 20. 0K :
1 APN: 376S0613 19 1% 53 52 48 8 =PP3V3 SO _AUDI O 1 2 3V3 SO _HS RX DRC M KEY
R6801 e e
AUD QUTJACK | NSERT_L o2 o2 NOSTUFF
2 2 .
%Z'lﬁ\év AUD_PORTA DET L NC AUD_PORTB DET L ‘R6885 CRTLSAL APN: 35352256
2 D3 C6880 |
5402 Q6800 10K
% .
SSMBNLSFEAPE 801 |bp 801 Bl Piow e — M KE
SSVBNLSFEAPE SSVBNLSFEAPE Mo a2
Rﬁ?}?z sorses | K sorses | K 2 402 u6880
s [Ty-AUD J1 TIPDET R 2 _AUD J1 DET RC —1 H p 1 PULLUPS ON MCP PAGE cD327s
5% [ M-
1/ 16w 1 s[cX s AR a8 =12C M KEY_SCL 6 |[sc. McBIAY_ 1 _HS MC BIAS
C6801 4 E o M KEY
402 0. 1UF =1 2C M KEY SDA S_|si DETECT|_2__HS SW DET CRI Tl CAL
2 2% a8 D DA .
GND_AUDI O CODEC 10 qON—AUD 12C INT L 7 i NT* ByPASY 10 RX_BP __ZCGZEEEZ
53 52 40 48 o
R6803 15 [TR)—AUD_| PHS SW TCH EN 8 FNABLDE - 2 a3y
s PP3V3 SO AUDIO F 1 230K, AUD J1 SLEEVERET 1w "RREEG: el o -
0% “
1R6804 3w 100K M KEY G\D_AUDI O GODEC 46 40 52 50
220K Meos" ) 6881 |
e 800 | Bl s3 52 AUD J1 SLEEVEDET R froats 19, 01UF —— M Key M KEY
e SSMENISFEAPE | | 0 2 o pesgl'| |'Ress2
2402 Sorees 1K 2. 2K
s 52 [rR)-AUD J1 SLEEVEDET R 4 == GND_AUDI O_CODEC 1% 9%
g 53 52 49 a8 - s Tiow
1 C6802 E ChalES) oy cmcglséé-\é M KEY 02, , 402
0. 01UF
10% R6884
2 i - ADMCINLP ?'Illuzp HS MC H gC 22K HS MC P s
53 52 40 48 GND_AUDI O CODEC 402 . | .
AHEL i M ey
6886 fd 'R688 L MKEY wtF W KEY
N _LINE W DTH=0. 18W 0. 1UF 402 100K C6884 1 6885
N-NECK-W DTH=0. T " AUDMCINL N 1|2 Thew 0. 0082UF p—ers
ss PP3V3 SO _AUDIO F o i 3 2 9% Y v | sov
VOLTAGE=3.3V 105 , 402 CRTI CAL 2 o 305
35v
L6862 EXTRACTI ON NOTI FI CATI ON CKT x XWE880 CRI TI CAL
FERR- 1000- OHM SM
o an e —ppava so Ao [ Y Y Y L2 53 52 49 49 GND_AUDI O CODEC 1 58 2 HS MC N sz 75
o402 PLACE_NEAR=C6886: 3MM
PLACE L6800/ C6800 CLOSE TO JACK TRANS. AREA v 4
220K P B RI BUI LT-I N
ce861 | 27 M KEY OR GHT(BU MO
109" W i 1 R6850 R6851
203 chru 2 2402 R6865 200 > AR
100K s [T)-AUD_CODEC M CBI AS 1 2 _MEBIAS FILT LAAN 2
5%
%2 iiew L | i
300K M KEY RESEL ] OhekEt A
5% ?802 o 0 fra
i,%;f\y SSMBNLSFEAPE ki AUD PERPH DET R__1 A AN\ 2 AUD | P PERI PHERAL DET prrmy 17 2 o
2 5% 05
—1 %OKEY oW s 52 40 45 GND_AUDI O CODEC
[ D3 402 CRITI CAL
2[6" Sy ssvonZegE | LI L6850
Rg 6 <Irses |'<—1: 0 1R FERR- 1000- OHM
PERPH_DET_FI LT Al INRP 1 2 Bl H_F 1 2 Bl P
52 AUD | P PERPH DET 15K, - o » @A MC p— H MC . 002 Lz BLMCP _ amrsrs
5% M KEY s5[G7 10%
e %o = B E mese amor| |
402 0. 1UF AUD_J1_TI PDET_I NV AUD MC INR N T 100K 6853 L _1 C6854
8% — - * <} % cw Q001U —— —— 27FF
2 GEEM 10% WELF 07 i 2 2 S 102 L6851
%r R6853 ? FERR- 1000- OHM
05
52 52 49 40 GND_AUDI O CODEC 53 52 49 4 GND AUDI O CODEC 120K 2 BLMCIOF Y Y Y\ B mcnw am =
XWB851 v o o
M 4051
i ar Bl_M C SHI ELD am- =
PLA NEAR=J6701:
l CE_NEAR=J6701: 3MM HP=80HZ

(n>

SYNL _VASI I:P(:W DAIE=UZ/ 20/ ZUL
d} pppl e 1 ne. 051- 8407 |D
S A. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREIN | S THE
P RI ETARY Pl ERTY_OF APPLE COMPUTER, | NC.
THE POSESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 68 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 53 O: 76

8 4 6 5 4 3 2 1




8 7 6 5 4 3 2 1
MagSaf e DC Power Jack
CRI Tl CAL
J6900 CRI TI CAL
78048- 0573 F6905
6ANP- 24V

=PP18V5_DCI N_CONN __ ¢

1 - PP1 | N FUSE 1 2
g 2 @ @;Eﬁég §E€f‘%m %
o = 106905 |1 08970 |1 08971 |: 08972
o—ﬁl SENSE i«’%"g — ggyolw —L 1000P! —L 1000PF —— 1000PF
O - 2 2 2 2
NO STUFF Sy ECV' 268~ ¢ 268- ¢ hbg- ¢ 2
R6900 402 v R6929
51830656 s 13K L 20k
M- L
40

ss _PPDCI N_G3H OR PBUS

%16'\4\/

l SMC BC ACOK_VCC

=PP3V42_ G3H ONEW RE

TC7SZ08AFEAPE
SOT665

s> SYS_ONEW RE

ADAPTER _SENSE_R

1-Wre OverVoltage Protection

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

9 35 36

js 2 SMC_BC ACOK
4 { U901
B 1
86908

1
L 0 1UF
21
2 1
I4

100,

3
{f o sore-msce e waon
2

&

HALL EFFECT ASSEMBLY

Assenbly APN:. 339S0114

- BOwu 639- 0680
- PCBF: 820- 2801
- MCO 056- 3515
- Conn APN: 51850788
om T
B J6955
o =PP3v42 GBH HALL HALLEFFECT- ASSY- K87
R6%61 F-ST-SM
SMC LID 2 1 - SMC LID R5 6
43 36 35 (OOT} O O
0 3 4
NCGTUFFl St 3o o8
402 O O
339S0114 4

0. OOlLé;;_Jj

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

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

WTER:KW M.B
T

SYNG DATE=02/ 267 2010

DC-In & Battery Connectors

d} Appl e I nc.
®

TG OV e |
051- 8407 | D
A 0.0

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAI NTAIN THI S DOCUMENT | N CONFI DENCE 69 C]: ]_09
DO NOT SYNC W TH K84. R6900, C6960, SI GNAL NAMES CHANGED. HALL EFFECT CONNECTOR CHANGED. .n§§§§§%§§§531LNWQEmMm =4 OF 70
4 3 2 1

8

7

6 5




8

Rever se-

FROM ADAPTER

=PPDCI N_S5 CHGR

Current

Pr ot ecti on

SI%%QDPCRI TI CAL

This node is powered
through body di odes:
* DCI N t hrough Q7080.
* PBUS through Q7085,
Charger TOP FETs an
Q7055.
PPDCI N G3H O? PBUS

M N_LI NE_W DTH=0.
WOTIE 4
BY%

d

54

Inrush Limter

QTABO cmmion

PPDCI N G3H_| NRUSH
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M NLIRE WDTH-0. 2 mm
M N_NECK_W DTH=0. 2 nm
VOLTAGE=0V

¢ . n VN LINE WDTH=0. 6 mm
a = a M N_NEGCW DTH=0. 4 mm
_ = _ =2
C7085 * X085 —
0. 1UF 470 O——
19% ew
v, A <
P 2
CHGR AGATE DI V
™M N_LINE_W DTHE0. 3
M N_NEGCW DTHE0. 3 mm
R7086*
332K
ORI TI CAL Thew 116w
D7005 202" "tz ,
BAT30CWFI LM
SOT- 323 (CHGR SGATE) (CHGR AGATE)
n M N_LI NE_W DTH=0. 3 nm M N_LI NE_W DTH=0. 3 nm
{>|_\ R7005 M N_NECK_W DTH=0. 3 nm M N_NECK_W DTH=0. 3 nm
s CHGR DCIN D R Ao - (CHER DAL N R7021
5% 1
. . 2 1/ 16W N CRI TI CAL
ACIN pin threshold is 3.2V, + - 50mV _‘>|—| MEOLF 1w 24 CHGR CSI R P 4]2R7020
1 C7020 M- LF
Divider sets ACIN threshold at 13.55V . 402 9'594.2
10% 1w
I nput inpedance of ~40K neets 30mA max | oad CERM R7022 14 CHER CS| RN Y12-1
sparkitecture requirements 402 , 10 31
PP5V1 CHGR VDD Rzlogl l PPDCIN &GBH cHER PLACE NEAR=GT030. 5 1. 54
) 5%
B LAY S IS SRR AT e
= 06 i o m 0 = 1 1 1
2 s _=PP3V42 G3H CHGR 116w Vel Thess v e ™ o ——%78:30 —2%78:31 L ?ZFOE;S ?3336 378)3;31:
NELCF
o a0z C7001 * C7022 1 C7021 R 2% B . w 50V
1UF 0.1UF —/— ——0.1UF 2 2y rant 2 Z8YVe tanT X8R 2 xR
'R7010 Cr002 * i . ‘I' 3% CASE- D2-Sm CASE- D2-Sm e w51 a0z
2 2 2
30. 1K ) 1 o5 o5 s
1/ 16w 1ov 2 NO STUFF| "R7002 - o T
Ve s GND_CHGR AGND %S’OK ~ «  APN 35352929 L =
) =
et VDD VDDP i
R7012° N L LZVHST ORITICAL DOIN.2 g CHOR AN D\ R Max Current = 8A
12"} 27 20 ssprmy— SV RESET L 1A 2 OHGR RST L 134SVB_RST_N scatel 26| cror scate e sesn-r000 252 = Q7030
W ew =SMBLS SaL 11 isa U7000 1 CHGR AGATE 1 C7025 4 53 RIK0332DPB- 01
s oF =SMBUS CHGR SDA 10 sy AGATE LrPAK
MEsE Viosm D2 DA coIp 28] cHRCsl P 0. 22UF H f = 400 kHz
e o2 [—HR VFRQ 4_VFRQ % 27 CHGR CSI N T, o
CHOR CELL 6 JceLL « e “ ‘g R TILCAL CRITICAL TO SYSTEM
Float CELL for 1S CHGR ACIN 3 | © BOOT| 25 | CHGR BOOT L7030 F7040
(7|) UGATE| 24 CHGR UGATE oorTe ] 4. 7UH 9. 5A 8AMP- 24V
NO_STUFE CHGR | COWP 5 |l cow _ PHASE] 23 CHGR_PHASE CUENeEIRE | BerTRe 1 2 1 2 =PPBUS_G3H o
R7013 CHGR VCOWP 7_lvoowp ) M NCLLNE W DTH=0. & m I HLP4040DZ- SM
1K LGATE| 21 CHGR LGATE ST NS 2 ™
16 CHGR VNEG 8 [VNEG o e o S TRE NG STURF 20
ALY 'R7015 14 CHGR CSO P 18 |csop BGATE|_16 CHGR BGATE 1
022 4. CHGR CSO N 17 Jcson 20v/v Al 9 CHGR AVODN oo R7039
2 36v/v Bl 15 CHGR BMON w0 1&;8“
1 N g = oD i PPVBAT G3H CHGR REG .
R7011 C7050 a<l (g A 14 =CHGR ACOK o ° ME-LF M N_LI NE_W DTH=0. 6 _nm
9, 31K 1UF EE : 603 M N NEGCW DTH-0. 4 mm CRI Tl CAL PLACE NEAREL7030. 2: 2
i <k o . C7040:|, |"Crods
ﬂ/rlf‘év 2 R 39UF- 0. 027CH —— 0. 001UF
, 402 02 Q) N CRI Tl CAL CHGR PHASE RC 20% — 10%
R N 7035 o OroTRIE P&V 2 2 3%
S 20
= : %Kososopa B st 3 CRITI CAL
LFPAK 1 NO STUFF R7050
H + C7039 %57 1 QU055
—L— 470PF 0. 5% = SI 71370P
T, % W 8 TAQ FROM BATTERY
2 CeERm 0612-1
XWr000 1 ;| 1 402 1 2 PPVBAT G3H CHGR R 2
sM 3 4 M N_LINE_WDTH=0. 6 nm @ o PPVBAT G3H CONN
1 532 (G\D) o Vot racesTs ev ot ™ J_ = MR LTNE WDTH0.6 e
M N NEGCW DTi0. 4 T
PLACE _NEAR=U7000. 29: 1 = VOLTAGE=]
PLACE_NEAR=U7000. 22: 1 < O—
B
R7051 CHGR RP
{(CHR SO B) 22 NN R GEORE
R7052
D L—ANN A IR RO
(PPVBAT_G3H CHGR R) (PPVBAT_G3H CHGR R)
(CHGR BGATE)
1 C7042 C7011 1L 1 C7000 C7005 * C7026 *
— 0 068UF 0. 01UF — L 1uF 0. zzup —4 0. 001u: [ * R7051 HAS 2. 20HM TO COVPENSATE UNBALANCED VOLTAGE
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VOUT = (2 * RA/ RB) + 2
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ROUTI NG NOTE: ' 203 le.ﬂ;‘; OK ZlLﬂ(/)K ZlLﬂ(/)K (150./49K 204 , ROUTING NOTE: '
1 Place XW203 by Pinl OF L7260. : Y i\:/%;ﬁ‘é’ i\:/%;ﬁ‘é’ i\:/%;ﬁ‘é’ i\:/%;ﬁ‘é’ Y 1 Place XWr204 by Pin 2 of L7220. !
- - - -"=-"=--=- - === = = 5V_S3_VFB_XW203 3V3S5_VFB_R7270 T e R
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1.5V/ 0. 75 DDR3 POWER SUPPLY

s =PPVI N_S3_DDRREG

PLACE_NEAR=Q7330.5:1.5 MM

1 CRI Tl CAL . CRI Tl CAL c7332 | c73B3
C7330 C7331 ! !
= 39LF- 0. 0270HM f_: 39LF-0.02700M —— 1UF —— 0, O0LUF
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805 402-1
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e :DDR\RfEr(r3 EH 100s3  VIT Enable NoDE-4 OUHL-Z33A3% 6MOHM =PPDDR_S3_REG
« m>—=DDR 11 |ss VDDQ VTTREF Enabl e vesT| 22 DDRREG VBST 1YY Y L2 . V—m> OUT = 1.501V
« qgmDDRREG PGOCD 13 {PGOCD. VDDQ PGOOD TlPJgSS?B W W BTES 17 POVB0GST- SM ORI TH CAL e fovzz <o [ 1A NRX. OUTPUT
20 s =PPVTT_S3_DDR_BUF 21 DDRREG DRVH DI DT=TRUE 18 5 .|t C7340 :
’ _ | 10m\ max | oad 5 VTTREF N Bror=TRoE 05 its ——330UF 05, 001UF | f = 400 kHz
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o £ 15. 0K L 0 00IUF
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| \WP6 CPU VCORE REGULATOR

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

s s _=PP5V_S0_CPU | MVP s =PPVI N _S5_CPU | WP
CRI TI CAL CRI TI CAL
1 2 PP5V_SO | MWP6_VDD %69% 1 417 418
Cr426 N NRERR-VY BFFES: 2°MM IRG - 0. 0270HM— }UF
R7412 ! U VOLTAGESSV : C7435 | DPRSLPVR| DPRSTP* PSI * | OPERATI ON MODE 1 }f
% 1 D 2 2 2| 603-1 302
0 p— QUF DI DT=TRUE
1w 2| $5% ég R 0 1 1 2- PHASE CCM —l 5 +
e T 8 4 d 6 1
w «=PPVI N_S5_CPU_I| WP LAAA2 PPVI N S5 | MWP6 VI N 0 1 0 1- PHASE CCoM E I B CRI Tl CAL
M NERERR-W BFFES: 25 = L7400
R7420 1| C7496 Vomaasiey - 1 0 1 1- PHASE DCM W 0. 36UH- 209% 40A- 0. 00075CHM
e —+ ?837’ 1 0 0 = e o1 DT=TRUE (1 P6_PHASEL) 1 B —pp SO CPU REG -
L 2 %EQM - 1AS DCV Pl MALO4E- SM
o 1 (ry—PM_DPRSLPVR vz 7 e BB IERBRRIMORT 55
wﬁgﬁ%ﬁé%s% 2 — 1AAA2LMP6_BOOT1_RC 1]26]7 I g C7420
N =PP3V3 SO | M/P 1 2 PP3V3 I 3V3 DI DT=TRUE — I TI (:AL PLACEMENT_NOTE=PLACE CLOSE TO PIN 1 OF L7400 X\Maz 1
A 2 0. o;,UF
C7430 1 '— % PLACEMENT_NOTE=PLACE CLOSE TO PIN 2 ;ML7400 1 \/)
R7421 ghuE" 1 R7447 some 5| o £6935 W ao012 o 2] %
; 35% g |_ DI RECTFET- MX ™M | MWP6_ VOl
feew % ;|— ?/ Aow 1
ss _GND_| P6__SGND 2 2402 20 22 |31 4 | M\VP6: 2PHASE | M\VP6: 2PHASE
1]12
o0 11 CPU_VI D<6> - 23 V,DGVIN - ;;T 3 m LAAAZ H LAAN,2 il
w1 CPU VI D<5> DTN VPSS I - e R7400 C7403 R7404
w0 s CPU_VI D<d> ~ i 7400 oK 9., 22uF )
1 011 CPU_VI D<3> - 20 Mios UGATEI B éEé\ﬁ X5R SO
R7AAS ., . CPUVID<2> o~ P o % 402 565 402
}/ 6 e 11 CPU_VI D<1> - 38 lvio g PHASEL
1 W dEY 'Y
et o1 CPU_VI D<O> -2 Voo Q Lo ,7 | \VP6_PHASEL XW
[} =
00 14 10 CPU_DPRSTP_L - 28gopRSTR 1 PO
> | WP_DPRSLPVR o 5 orseve s 24 s | MVP6_| SENL (' MVP6_| SENL1)
CPU PSI_L DalER
© oo 1 MVP6_ | MON —'= 37 mon ueaTez| 27 _ss | MVP6_UGATE2 Of OT=TRE PLACEMENT_NOTE=PLACE C7422 ACRCSS PINS 1/2/5/6 OF Q7402 AND PINS 3/4 OF Q7403
ornsea] 28 s | MVPG_PHASE2 ss s =PPVIN S5 ,CPU | WP
48 | \WP6: 2PHASE | WP6: 2PHASE 1 \WP6: 2PHASI MVP6: 2PHASE
v 30 CRI (%'I CAL CRI TI CAL CRITICAL [l MVP6: 2P t R7401 *
( NC) 2 ok En LGATE2 ss | MWVP6_LGATE2 N N N 411 |1 422
| \WP VR ON s GN\D) %égp% ,|*C7401 ,|* C7408 c7 c7 3. 655
s I 'VR_ON 29 ( ) | 1 39UF- 0. 0270HM —— 33UF 1UF 0. 001UF %A’
12 FROV SMC VR_PWRGOOD DELAY & |Pcon panez s1 1 20% T, 2% 38V g %1924“
- ; 2 2 . 2 2
a0 7 EUE e P N =L 2 TN :
47K S
0 0i50F 14 10 I
16 7 vsur ss | MVP6_VSUM 4 g 6 = .
18 ¥ s | MVPB_SOFT 7 |ser A M/P6 OCSET. ; . I M/PE.724P(I)—?SE
402 1/\/\/\/2 ss | MVP6_RBI AS 4 |ggi as vd 18 s | MWP6E_VO NO STUFF_L1 0. 36UH- 20% 40A- 0. 0007500HM
proop| 16 s | MVP6_ DROOP 416 ( | M/PG_PHASEZ) CRI'T CAi 5> PLAGEMENT_NOTE=PLACE C7428 CLGSE TO[PIN 2 CF L7401
ss | MVP6_ VDI FFE 13 |y rr | MVPG: 2PHASE 0. 001UF O oT&RE ’ Pl MALOAE- SM LA TO PIN 2| OF L7401
| M/PG 2F’HASE R7413 | M\VP6: 2PHASE ore| 17 ss | MVP6_DFB i 2 10% %EWI
1 2 s | MVP6_FB2 12 |eg, i R 7 50v T 2 BHYAG04E; RRRIMNOR755 2 1 g?%%SF
OOlUF D4 - | WP6 _FB 11 14 R7418 350 1 C7429 0
| MVP6: 2PHASE —— 15 e VSEN——gm 1K 3 I MYP6: 2 PHASE | MVP6: 2PHASE 403 7
° Mg‘jlﬂg = L MV/P6_COVP 10 |onp BN O yhgw  —— 180PF 1 11 MES; EXE3 Gl Mot &M | MVP6: 2PHASE 2| 5
|1?Z409 2 402 2 w LMWPE_ VW 9 |y %}E}é’ G T2 sov 13. 7K e 311 mps: 2PHASE | MvPs: 2PHiasE |t
T v 2 2 lop o ) Feboss st} g
= CF . 25 I 402 DOTTTRE 5\ G DI RECTFET- MX n P6_VQ2 =
2 162 1| (P, PPHASE (1 MPBVO) 2 Hs % R7405 | C7404 R7407"
N QD  TPAD _ af % fb" K 00.022uF %,Q
%16W e R7430 o ety , g“ﬁ R yégﬁ‘é"
2 2 (1 WWP6_FB) C7431 ?%1962K J_ i PLACEMENT_NOTE=PLACE CLOSE TO PI[N 1 OF L7401
T M/PG: 2PHASE 0 00LH | MvPs: 2RHALIVPO: PFHASE i = 3 | MVP6: 2PHASE
| cra1a 5= 1C7434 |1 C7428 1RO7%%5_% M/P6_VO R , =PP5V_S0_CPU | M/P | MVP6: 1PHASE 2 R7443
_| 4roPF (1L M/PE_ WY P j— 98'%033U'_—: D7 °°‘5 1R742-6 joo oK
f— = 16V [\ 1 b
2 i%gw | WVP6: 2PHASE 7 2l e itoes |, MDY B 3 Lo
.| Cr413 C7407 |t 4 16w 2
PF 1 R7410 59 e
L MVP L 220 07 001UF 1OKOHM & L5t
o WP6_COMP_RC —— %, - B 5, 81K 0603- LF (| MVP6_| SEN2)
| MVP6: 2PHASE 2| 402 %_15 2
1 |¥L/l4 13 2 A 5 e ERT- J1VR103J (I \WP6_VSUM
97. 6K
E/? o (1 WP6_VO)
2 402 (| \VP6_COWP) R1100/ R1101 **ON THE CPU PAGE** PROTECT THE | WP6 | F THE CPU IS NOT | NSTALLED
o0 ss] MVP6_VSEN_P R7422 . 500 Me-LE  CPU VCCSENSE P 4, 6
0 M N_LI NE_W DTH M N_NECK_W DTH
2PHASE 1PHASE s ssl MVP6 VSEN N R7423 ” : .| M\VP6_OCSET 0.25 MM 0.20 MM
56 | . s 1 50 M- LE CPU _VCCSENSE N .; e T WP6 VSUM 0 o5 M 0 20 M Y e |
. D | M\VP D . .
PWM Freq 300 kHz 300 kHz %7§22% 2 chéll%% 2 8:7046§8|: o IGl:‘NPG VOG SGNI g 22 m g ;g m <::
. 22uF —— . 4 4 s _ . .
Max Current | 44 A 17.6 A 6}33{“:_ %83“:_ ] g% Q\A4TOF6ACENEMJDTE:PLACE CLGSE TO PIN 21 GF U7400 .| MVP6__DROOP 0.25 W 0.20 W g
CERM X5R CERM CERM XW/ | \WP6__DFB 0.25 MV 0.20 Mv
402 402 402 8.
Load Line |[-2.107 mM/A[-4 mV/ A T » GAD | MVP6 SGND 2 = NOTE 1: C7432, C7433 = 27.4 OHM FOR VALI DATI NG CPU ONLY. . | WWP6_SOFT 0.25 W 0.20 W g
| MVP6: 1PHASE BOM - VL TAGERD %j T WP6_RBI AS 0.25 W 0.20 W
o <
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
| \WP6_PHASE1 1.5 MV 0.25 MV
11480307 1 RES, ML FI LM 1/ 16W 8. 25K, 1, 0402, SMD, LF R7417 1 \WP6: 1PHASE © <3
.1 MVPE_BOOTL 0. 25 WM 0. 25 WM A TEr=Re T VLD VNG DATE=02 26l 2010
11450336 1 RES, MIL FI LM 1/16W 16.9K, 1,0402, SM LF R7416 | M\VP6: 1PHASE .| M\VP6_UGATEL 1.5 W 0.25 W D] r——
13250080 1 CAP, CER, . 22UF, 20, 6. 3V, X5R, 0402 C7428 | WP6: 1PHASE M N_LI NE_W DTH M N_NECK_W DTH © : WES_:_(SEE-II\—E:L ; 25% 3 ;: m <3 I M/PG CPU VCDI’ e Regul at or
11450236 1 RES. MIL FI LM 1/ 16W 1. 58K, 1, 0402, SVD, LF R7409 | MVP6: 1PHASE g : WES-}!SZFF g’ z: m g’ ;g m e ’ MN LI NE W DTH " N> NECK W DTH < o 1 8407
11450160 1 RES, ML FI LM 1/ 16W 255 OHM 1, 0402, SVD, LF R7411 | MVP6: 1PHASE . 1 WP6_FB 0.25 W 0.20 W g . | \WP6_PHASE2 1.5 M 0.25 MV a o Appl e Inc. A 5 0
. | M\VP6_COWP 0.25 MV 0.20 MV . | MVP6_BOOT2 0.25 MV 0.25 MV
13254720 1 CAP GER 4TOPF, +/- 10% 50V, 0402, VD Cra06 | M/P6: 1PHASE TP VW 0.25 W 0.25 W g "TWWP6_UGATEZ 0.25 W 0.25 W g NOTI CE OF PROPRI ETARY PROPERTY:
11450410 1 RES, MIL FI LM 1/ 16W 97. 6K, 1, 0402, S\D, LF R7414 | MVP6: 1PHASE o 5| MVP6_VSEN P 0.25 MM 0.25 MM D] . | MVP6_LGATE2 0.25 MM 0.25 MM a THE | NECRIAT ON %A&:ERPEERE%&THE e
13250045 1 CAP, CER, 1000PF, 50V, 10% X7R. 0402, SMD C7414 | MVP6: 1PHASE w1 MP6 VSEN N 0.25 MM 0.25 MM <3 - MVP6_T SEN2 0.25 MM 0-25 MM <3 T O VA RTAIN 11 5 DoCVENT TN Cones 74 OF 109
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« =PPVI N _SO_MCPCORE

MCPCORESO| VW

. =PP5V_S0_MCPREG D
R756O CRITICAL | ORI TI CAL | CRI TI CAL
PP5\V SO_MCPREG VDD C7540|. Crp4l:|. C7560:. |*C7561 |* G563
N-RECR-W BFFES: 3’ sA, 8UF 68UF—— 68UF—= —— TUF g HOLUF
VOLTAGE=5V ’ poLy- TARY 2 poLy- TARY 2 poLy- TARY 2 2 egg 2 g}zf
R75611 1 CASE- D2E- SM B LIS CASE- D2E- SM -1 4
|re7550 0, .
13 = % 10w 18V CRI Tl CAL J_
LA Bhs > 560 N
U7Q§N00 e X %7K0365DPA- 02
MCPCORESO_RBI AS treias F N : e CRI TI CAL
NO
MCPCORESO_SOFT 2|scer o R7525
n " 19 fr—
R7 o NOSTUEF ) 1w
10 qomMCPCORESO_| MON 593 VY v A MCPCORESO_| MON_R 281 von o ) e ~PPMCPCORE_SO_REG, .,
« comMCPCORESO_PGOCD slpcoy D 2__PPMCPCORE SO R 1 2 . MAX CURRENT: 30. 4A
1 > MCP_VI D<0> R/590 0 LAAAZ—s MCP_VI DO_REG 24vi po - FDU1040D- SM R : 3 4 CRITICAL | (Q7r560 Limt)
w [rmy_MCP_VI D<1> R7DOL 0 1 \'An2 oo T Tow et 07 MCP_VI D1_REG 25 |vi o1 AT 1C7566 | ,[1C7565 |f = 300 kHz
w0 oy MCP_VI D<2> RIS 0 1,z o7 TTTOW WL 02 MCP_VI D2_REG 26)vicz CRITI CAL — 19UF —=270UF
w MCP_VI D<3> R7594 0 , , 5% IIGW MF-TF 202 MCP_VI D3_REG 27 os 2 2V gom
™ N\ =—s9—Tr T6W W TF 07 3 %85 At BLACE NEAR=L7960. 2: 1. 5MM
NC>E3{NC CASE-B4-SM EAR=R7525. 1 1. MM
o [rmy—=MCPCORESO_EN 20|vR v CRI TI CAL
 » _=PPMCPCORE_SO_REG MCPCORESO_FDE 30]ar En LeaTE| 21 MCPCORESO _LGATE C7567 1 C75681, [*C7569
a2l RIS foye 270U 1+ L ¢, 0010F
MCPCORESG, VSEN 8 vsen Sr b P 2T T égg
100 MCPCORESOl RTN 9 |rTN 6 case- BA-5m 2
1 4 ) C
2

va_ 124 MCPCORESO_VO (MCPCORESO_VO)

75 22

MCPOORESQ COVP slcaw ocser| 3 MOPCORESO_QCSET 128
MCPCORESO| FB 6 |FB 1spL13  MCPCORESO_| SP 1%
MCPCORESO VDI EE 7o er 1snL11 - MCPCORESO_| SN ME-LF
_— | covp| 10 MCPCORESO_| COVP
1 UP%ZZF ;Gm éss THR;PAD MCPCORESO_I SP_R
_:1 z 0/15u?=6 T %%‘5{ :; CZ/O%Z_EF (MCPCORESO_L SN /1\/1}@’\/ -
[ 58 com ] R7575 75751
22. 1K 47PF ——
%’mw o T
X561 242" oy
GND_MOPCORESQ_AGND 15y (MCPCORESO_| COVP)
Cr75791 1579%16 NE?_CW btHEo. 3 W PLACE_NEAR=U7500 ?wm -
0.700LLE - < 8, VRS L
16
G W e
12
1]
%,
R7S77 ; Goagd B
IANN A MCPCORES) o G 31 (MCPCORESO_COVP)
e %
ot %Fgm VI D<3: 0> | VOLTAGE
(MCPCORESO_EB) 1100 0 9750V
RI3{8 %?o%g 1101 0. 9625V
LA\, 2 MPOORESO VDIE C 1 IL/ (MCPCORESO_VDI EE) 1110 0. 9500V
M:_lg}é" R7579 %%\a 1111 0. 9375V
o 3. 01K
L 0000 0. 9250V
i 0001 0.9125V —
* 0010 0. 9000V
0011 0. 8875V
0100 0. 8750V
0101 0. 8625V
0110 0. 8500V
0111 0. 8375V
1000 0. 8250V
1001 0. 8125V
1010 0. 8000V SYNC MASTER=K8/7 M_B SYNC DATE=02/ 26/ 2010 A
1011 0. 7875V MCP VCor e Regul at or
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CPUVTT PONER SUPPLY

« =PPVI N _SO_CPUVTTSO

PEACE-NEAREG7858: 3/ - Rnd™

CRI TI CAL 7695
Cc76301, [1C7
39UF- 0. 027CHV—- —— i F 1UF
%—T— —T— %
V2 2 &Y
B1A-SM 603-1 ;|_
B 5|
D ICAL
afdT @é%cﬁgg =PPCPUVTT_SO_REG
+ _=PP5V_S0_CPUVTTSO i $IRE838E L7620 —>S0_ .
2. 2UH 8. 0A
R7601 Y YY 2SR TICAL VOUT = 1.052V
301 7.2A MAX QUTPUT
2 __PP5V SO TSO_V5FILT
— A TRy T R7603* 111 FeveogsT. i F = 020 ke
z C7601 1 N 3 1 C7604 200k
4 4 UF M:légv 5 PLACE_NEAR=L762D. 2: 2
= VERILT  VeORY T gog%,CE b5, s 1 C7665 e
PR CRITI CAL gl CERM D 1LCAL f—
202k BLSh 605 |— XW6650)  — éo% 1| §° /01UF
TPS5111ZRGY. QFN14 C7603 1 4{ Qi CSR885808 am T &5 - C% A
o m=CPUVTTS0_EN 1lenpPsv  GRN ToN2 | CPUVTTSO_TON £ O — ke R EGCA'— 2 0
7 —
« oy CPUVTTSO_PGOCD 6 [peooo vest| 12| CPUVTTSO_VBST o or-me N 300 "
W N W BITES: 505/ § 4 oy
(=pEcRINTT s0_ercs 3lvour 13 | CPUVTTSO_ DRvH M NNECRWDTH 30 1E AR ol
CPUVTTSO_VFB 5 lvrs wliz | CPUVTTSO_LL NENECKOVY Dbk |
S T MRS WBIEGS =
CPUVTTSO_TRI P 1lrp orvle | CPUVITSO DRVL ¥ RcC : CPUVTTSO VSNS 1
GND THRM PAD PGND L .
A NO_STUFF
= & d 'R7670 Cr6701
R7604 20K 100PF ——
6. 04K om yé_lﬁ\gv c%?u‘mfz
6w XWZ 600 2402 402 om T
SLF SM <Ra> 2| XWF601
2 1 2 (an m(ﬁﬁ
ACE | = L7l 1 <
PEACE-NEAREL7888: 15 1M L R7671 T PLAGE NEAR-CTE60.1: 2
1% L L L o e e e e -
2%;89’ : ROUTI NG NOTE: :
GND CPUVTTSO SGND <Rb> 1Pl ace XW601 by C7660. '
VR BIES 8 e e
e :
( CPUVTTSO VER) Vout = 0.75V * (1 + Ra / Rb)
CPUVTTSO_VOUT (=PPCPUTT_SO_RFQ
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SYNC DATE=02/ 26/ 2010

T

CPU VTT(1.05V) SUPPLY

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

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

I NC.

vy e e |
051-8407 | D
A 0.0

76 OF 109
60 OF 76

2 1




63 62 9 8 =PP3V3_ENET FET

« =PP1V5_SO0_MCP_PLL_VLDO

1. 05V ENET Swi t cher

EXT1V05 EXTlVOSl

C7710 C7713 1
U

EXT1V05
. CRLTI CAL
89\%%6 2. 2UH 3. 25A I —PP1V05_S0_REG .
NCP1529 EXT1VO5 VOUT= 1. 05V @ 800MA
o =PLVORENET EN ¢ len SO, sw Rr711 FREQ = 1. 6MHZ
1|rg 1%
1/ 16W EXT1V05
E><T71i/£)151 - R L G771
10PF - QD _PAD <Ra> —— 10uF
3 NEIS 5 6.3V
2Ry 2 EXT1VO5 | %%
o 'R7712
P1V0O5S0_FB 133K
e
<Rb>
_L VOUT = 0.6V * (1 + RA/ RB)
1.8V SO Swi t cher
=PP1V8_S0_REG .
. _=PP3V3_SO_P1V8S0 Vout = 1.8V
MAX CURRENT = 0. 3A
CRI TI CAL _
C7760 1 | CRITICAL L7760 F = 1Mz
10yF —— 10UH- 0. 55A- 330NCHM
e u7760 c7
603 TPS62202
4|FB SOr23-5
o D> =P1V8S0_EN 3|EN S\
GN\D
2|

.« =PP3V3_SO0_MCP_PLL_VLDO

1. 05V SO MCP PLL LDO

MCPPLL_R: LDO

MCPPLL_R: LDO
R7743l

1/ 16W
402 2

[

=PP1V0O5_S0_MCP_PLL_UF_R

MCPPLL_R: REG

R7745
.0

5%
1/16W
M- LF

402

MCPPLL_R: L
R77501 PP3V3 S0 MCP Pnﬁl_ LDO BI AS o1 oA R7Z44
VOLTAGE=3. 3V : PP1V0O5 PLL REG 1 2
e | NOPPLL_ OO PR WETES 5T NCPPLL_LDO 5% _
Vo5, BIAS VOLTAGEST. 05V R7746 wiew Vout = 1.05V
PP1V5_SO MCPPLLLDO 1 lino auto| ° 1.37K 2 Max Current
— . 2 10
MCPPLL _LDO VMCLN:TAEEE%IW_ 5VB:FE3-§ mm T ouT VLR MCPPLL _LDO
C7741 74 402,
10F L ur740 <Raz?| |*Crr4Z
o ST 5 len FBl 8 MCPPLLLDO FB =4 7UF
Cein 2 TPS74701 MCPPLL_LDO| |2 %%
MCPPLLLDO SS 7ls N od3 Rr747" 0
MCPPLL _LDO MCPPLL_LDO >
740 1 1 C774 GND  THRML_PAD| FELY
1UF - 0. 0022UF 4025
VT 8% © b <Rb>
CERM 2 2 CERM
402
Vout = 0.8V * (1 + Ra/ Rb)
= MCPPLL_LDO
R7748
BOVOPTI ONS: MCPPLLLDO PGOOD R 1404 2 NCPPLLLDO PGOOD o -
—_—_—m 5%
I\/CPPLL_R: LDO - 05V SO _USED FOR MCP LDO POVER. o
MCPPLLZLDO - STUFFS U7740 AND RELATED" CI RCUI TRY.

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

MCP 0.9V S5 (AUXC) Swi tcher

. =PP3V3_S5_POV9S5

BYPASS=U7750.1:9:2 MM

402

=PPOV9_S5_ REG,

Vout = 0.902V

MAX CURRENT = 1.5A
f = 1.6eMHZ

CRI TI CAL

C7755

25F

6. 3V

CRI Tl CAL
L 61590
[ ogy T7750°
20%
Gos" 2. 2UH 3. 25A
1 = POVIS5_SW 1 2
N I HLP1616BZ- SM
U7750 Bl DT=TRUE 'R7751
1 SL8009B C775?:‘i_ 25. SE
ORI TI CAL SUIT S Hiw
« mp_=POVOS5_EN 2en X8 S R N
o @m—PO0VIS5_PGOCD 3lpor vrB[8 POV9S5_FB <Ra> p—
Aski P Rsl |5 1R7752 2
GND THRM PAD 00K
7 9 /6w
VF- LF
2402
< >
Vout = 0.8V * (1 + Ra / RD)

0. 5A

SYNC MASTER=K8/7 M_B

SYNC DATE=02/ 26/ 201
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S5 Rail Enabl es & PGOOD Power Control Signals | SL6259 Frequency Sel ect

o _=PP3V42_G3H PWRCTL State SMC_PM G2_ENABLE j PM SLP_S4_L § PM SLP_S3_L o _=PP3V42 G3H CHGR
—s —_— VFRQ SLPS4&VFRQ SLPS38VFRQ HI GH
R7861*
C38149 1 - CRITI CAL Sl eep (S3) 1 1 0 10K
. U‘7 f— VDD 1/ 16W
ft-Of f 1 !
CE‘%‘%W Ur840 Bat tSZrt gf E:)Hot) 0 g g VFRQ SLPS4 i
y :
5 psvaVE REG EN SLGAAP012 Internal pull-ups 100K +/ - 20% R7864  VFRQ SLPS4&VFRQ SL8P§Z(3) CHGR_VERQ <
¢ = 0
SMC PM G2 _EN | 2lina our al4  P3V3SE EN L — =P3V3S5 EN L oo s @awmn, PMSLP S4 L 1 2 SS&HFV bl | VFRQ LOW
[TD-WiRRE -BASE=TROE ) Do P e {OD 2w soo-vesm ke | 'R7860
1o, PP3V3 S5 6 WA RV RN g = POVOSSEN  pmy Mk? K13 g1k
Threshol d: 22 - c7 VFRQ SLPS3 L 1M Wiow
. R7863 S el
S5PGOOD DLY | 7 e PMSLP S3 L 1aNr2 | CHGR VFRQ GATE
1/ 10/60W 4
LR . ot =
T WLAN Enabl e Generati on
I
TVLAN'T = ("S3" 8& "AP_PVR EN' & ("AC' || "S0"))
NOTE: S3 termis guaranteed by S3 pull-up on open-drain AP_PWR _EN signal . SO R - I Pm O- -
o - POVOS5_PGOOD PM WAN EN L g 20 al I Cul t ry
Pull-up is with power FET.
890 .0l . =PP = L
R . SN LD ';
al Enabl es s R7820"
£ 108
w+ =PP3V42_GBH PWRCTL 2[5ty PGOCD (I SL Ver si on) oy
2
R786183K2 %0 19 [T AP_PWR EN AC OR SO L
2o P5V3V3_PGOOD —
1/18W 890 BB 610 8 o =
5, SSNBNl?ZSOETAsIzg L | Sw 7 o L » o> MCPCORESO_PGOOD _ — |
o ~ GOCD._| =
NIIZI?EYB |=E]NRE|£ = =PSVS3 EN L oD =° ml— '_"h E — VDD VDDA 60 T P — o
NO STUFF K i o PL _
891 ,.bl3 1 C7813 N s " 92 |sLLsJa7o482|7RT0JJz E— =1
ssven Bl AL |1 r¢r8ls e 52 0 [y SVC_ADAPTER EN_| 28
sOT563 | Kh —— 1% (1 p NOSTUEE
185 15 626 - _PP3V3_SO 3 lvamon b1y ne
—1 2 oepm = 15 08 1 _PP1IVE_SO 5 lvavon R7872
s G* s, o or an 1o e PM SLP S3 L 625 7 _PP1VO5_S0 6 |vanon RsT*|n8  SOPGOOD RST_L 1 2 ALI\I/_WEYBS F;V\RGD oD 75 5
o2 20 25 19 7 PM SLP_S4 L = Vor st - Case Thr eshol ds: G\D_THRM PAD 1Ty -
D L R7812 VDD 2. 9140V S o 35352718 40z
V2MON: 3. 000V
0
1 2 o P3V3S3 EN  _ =P3V3S3 EN o = V3MON: 0. 610V |
5% RE_ BB — VANON: 0. 610V
s Geie ai nabl es
W ENET Rai |l Enabl
—L G 47UF . .
S o > P SKP_RVGT L _ —PSVSENET EN . SO Rail PGOOD (BJT Version)
402 | = = =
D -rRE_BASE 1 — =POVOENET EN rpmy s =PP3V3_S5_VNMON
SOPGOOD_BJT
ee PP3V3 SO R7826*
6 o1 s _=PP3V3 ENET_FET SOPGOOD_ BIT 826
EXT1V05 1R7821 a8l SOPGOOD_BJT)
R7850" 15.0K o ayp 52 R7828
508 [Tt COoD._ SOPGOOD BIT_L SOPGOOD BIT 1 AAA 2
T 2402 R718K23 5%
402 VMON 3V3 DIV 1 2 VMON Q2 BASE © < %é;g‘é”
P1VOSENET EN %
9 = 1/16W
= V M- LF
BILW05: — =P1VOSENET_EN jormy ok iy la
. 10K SOPGOOD_BJT @ || CRI TI CAL
SO Rai | Enabl es i R1824 T LN (o] R o TSy
402, o0z s+ PPIVE_SO K e vwvon s BAaSE 7| /g Q7820
J AA R ASMCC0179
R71%g9 == Hisw NCx— DFN2015H4- 8
62 35 19 7 PM SLP Lo 1, PM SLP RL , — =P5VSO_EN o 402 1| o
B 1718w MRS — —PBUSVSENS EN SOPGOCD_BJT R
MoLF ’R7881 2R7880 ’R7882 |?’R7883 ’R7884 = * R7825
33K 22K 15K 10K 5 1K 1K
=% 596 5% 5% 556 e s 7 _PP1VO5_S0 1 2 VMON 4 BASE »| 35352809
R7879!| | vt i i i i S0PGOD BIT [\
100K 1402 1402 1402 1402 1402 1R7822 — %/1/:15\'4\/ o ca " hol d
5% — 402 rst- se resno S
YA ¢REVES0_EN. — =P3V3S0_EN D = 7. 15K @ 0. XXXV
402, P1V8SO EN — =P1V8S0_EN oD = LRy @: 0.640V
VAKE_BASE= — 2402 : v,
= NIE%EVE _EN — =P1 EN o 4: 0.660
SCORESO EN - _ £50 EN 1 3.3V w Divider: 2.345V
NVAKE BAGE= = =
CPUVTTSO EN — =CPUVTTSO_EN e
VAKE_BASE=TRUE —
1C7881 (+C7880 |1C7882 (+C7883 [1C7884
—L g a7UF @ 470F —L g 470F - G 470F —_ Q. 47UF SYNC VASTER=K87_ NLB SYNC_DATE=02/ 26/ 2010
T -
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3.3V S3 FET

CRI TI CAL
07910 1.5V SO FET
FDC638P_G
M — _ 3.3V S3 FET
._=PP3V3_S5_P3V3S3FET . =PP3V3 S3 FET . 8%9 T2| gAL
3 MOSFET FDOB38P FDOB38P G
4 > sMo~ =PP1V5_S0_FET
R7912* OCZ:%lu% 1 T CHANNEL P TYPE s+ =PPDDR S3_REG . 5
111%% : T RDS( ON) 48 mohm @. 5V 4 5 1.5V SO FET
WL 3 g 27910 LOADI NG 0.811 A (EDP) R7922 C79211 2
2 R7910 FORIOEAY = R 070330 - 1 MOSFET FDO638P
pavass EN L 147K, P3V3S3_SS 11]2 Y igz CHANNEL P TYPE
A ] 402 g 3C7920
903 1 -1§¥V 1% 2 R7920 5 10F RDS( ON) 48 nChm @ 5V
SSMBKISFV  pls 40 G IP1vsso EN L1 3K, P1V5SO_SS| 1|2 LOADI NG 0.795 A (EDP)
SOD- VESM HF | 51/8,\9’ ég%“
K 923 o5
T '—jl SSl\gl7<l5FV ola 402 T3
T SOD- VESM HF | H
_ G7 sz K
om_=P3V3S3_EN ,_:'ll
_ 1[c¥s >
1 ey =PLV5S0_EN
CRI TI CAL
3.3V SO0 FET %5%383_@ =
=PP3V3_S5_PBV3SOFET 2 =PP3V3_S0_FET . 3.3V S0 FET
N e NOSFET FDOB06P 3.3V ENET FET
B . _ : CRI TI CAL
R7932! C79311 :Lil CHANNEL P- TYPE fdiix)visgomm - ’\97960
100K 0.033F —— © RDS( ON) 26 MOHM @. 5V - RA101P
12% i( gz = I (max) = 1.7A (850 SOT- 23- HF
Mtibgv 35 7930 LOADI NG 1.240 A (EDP)
RZ;)K30 0. 01UF » =PP3V3_S5_P3V3ENELFET Zm 10\3_=PP3V3 ENET FET 400 o
P3V3S0_EN L 1 2 P3V3S0_SS 1 H 2 121
5% —_—
o 19 X 1C7961\F
905 1 %v R7962 —L ¢ 0330F
STy ol 2 32 10K Tz %g{p !
SOD- VESM HF 1 C7960
Kh Mib%vz R7960 ! 0. 01UF
LI 1P3V3ENET _EN L1 A%0K2 | p3vsENET SS 2|1
1<:G* S 51/8}4" ”%'
— 2 =
« mo_=P3V3S0_EN ?7961 ol hos =il
SSVBN15FEAPE
sOT563 | Kh
— |—
s[c¥s 7
« m>—=P3V3ENET| EN
MOBI LE: =
Recommend al i asing PM SLP_RMGT_L and
=P3V3ENET_EN. Nets separated on
ARB for alternate power options.
. =PPOV9_ENET_POVOENETFET
nglg(g 1
' %Léi'?; CRI TI CAL
. _=PP3V3_S5_POVOENETFET R170%€I)<0 Gy 372%?9%5
LANAZ—POVOENET SS gl 23
5%
took? 991
1 40 —
(Used to be 5.0V LT SO FET) RZ&Q%% SSNBNl?ZwEAst’aE_] =PPOVO_ENET_FET ,
37650778 M:-lL
5. OV SO FET CRI TI CAL 4022 ) Q7990
948 R7991 ¢ | [ MOSFET | sl 2312BDS
TPCP8102 ppey cer 5.0V LT SO FET POVOENET BN L 1’\/1y\/2 Type N- Channel
s =PP5V_S3_P5VSOFET SVIK-SM = ¢ Y
F i NMOSFET TPCP8102 ?7991 |23 hob POVOENET EN L_RC Rds(on) 37 nthm @. 5V
. 1 E,: CHANNEL P- TYPE SSMENLSIERRE | ke, I X(max) | 3.25 A @5C
R7943 Cr7942 I— Loading | 0.140 A (EDP)
47K 0. 033&@):: ro— RDS( ON) 13.5 MOHM @. 5V "
o i Al
Mtiég’ X35 2 c7943 LOADI NG 1.569 A (EDP) s|e” sF
2 R7944 o o1tR ¢ (> =POVOENET_EN 1
P5vso EN L 1 4/K, P5VSO_SS L}z =
5%
10) %
947 i d8 - ~
SSMBKIBEV |23 402 40':32’\/' SYN(%I IIVLAESTEWK87 M_B SYNC DATE=02/ 26/ 2010
SOD- VESM HF
Kn PONER FETS
+ M | 051- 8407 |'DE
Je*s d} Appl e I nc.
« mp_=P5VS0_EN 2 <) A 0.0
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CHECK

s LVDS | G FANEL PWR

1R9014

5%

%16¥V

« =PP3V3_S0_LCD PANEL

, | G_PANEL_PWR GLI TCHES

APN 35352805

CRI TI CAL

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

2VIN_1 VOUT_1

L 3MIN 2 VOUT_2|

aw B

ON POVER UP

PP3V3_SW LCD PANEL 1(YYY L2

LCD CONNECTOR

LVDS CONNECTOR: 518S0650

6 7

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

M N_NECK_W DTH=0. 20 MM

||

I
0
C
G

.7 _LVDS_ 1 G DDC CLK

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

9
20474-030E- 11
- RT- SM

e
3

LVDS | G DDC DATA

no LVDS 1G A CLK N 4

no LVDS 1G A CLK P

72 18 (OO} USB_CAMERA P

o
3o
M N_NECK"W DTH=0. 20 40
DNERGEES W THEO. 30 4o
, PP3V3_SO_LCD DDC F - g
MM&HE WB#EB?E W no- LVDS | G A DATA_N<O>_ 1o
1o7 LVDS | G A DATA P<0>_o 85
(LVDS DDC POVER) DY
1o7 LVDS | G A DATA N<1> 1q 5
nes LVDS | G A DATA P<1>_g 1l 5
1o, LVDS | G A DATA N<2> g D I/ E
o, LVDS | G A DATA P<2>_ E D
=, LVDS |G A CLK F_N b o
=, LVDS |G A CLK F P > Y
CRI T 16 o
é NC: 17| o
Mmlz aMA o 45 7 PPVOUT_SO_LCDBKLT EE DS
J_09017 L 19| LED BKLT I/F
20|
— - Jorr «+ LED RETURN 6 ne 2o
CERM LED RETURN 5 22
3 2 67 7 o
m IPLACENEAF&JQDUO 19: 1MM s 7 LED RETURN 4 23] o
= <+ LED RETURN 3 EZ
o+ LED RETURN 2 25
L9050 o+ LED_RETURN 1 26 g
=PP5V_S3_CAMERA 2 (Y YLt . PP5V_S3 CANERA F 2o
N TI'NE WL)IH=8 3 m 23|
FERR- 120- OHM 1. 5A VLR REER Y BFFES: 35T o
0402- LF C9016 . = 290
— 395 CAMERA |/ F
PLACE_NEAR=L9050. 2: 1MVI EH I L

wlw
AW

L9095, CAMERA

s 7 USB_CAMERA CONN_P

72 18 (OO} USB_CAMERA N

57 USB_CAMERA CONN_N

PLACEMENT_NOTE=PLACE CLOSE TO J9000.

%TER:KB? MB
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C9300
_DP_I G AUX_CH P o tF DP_AUX_CH C P_
1I0I%
16V
X5R
402
o < DP_EXT_DDC ALK~ " o
_ alyl o of Tylo
S| GNAL_MODEL =DP_AUXCH_FET % % S| GNAL_MODEL=DP_AUXCH_FET
oM T " Q olyl oM T
° ° 37650857 =
e erE Q9300
SOT563 SS@?&GFE
9301
_DP_I G AUX_CH_N 9 DP_AUX_CH C_N_
1I0I%
16V
X5R
402
o ~ DP_EXT DDC DATA °
; gl e o T3 Io C
S| GNAL_MODEL=DP_AUXCH_FET % = S| GNAL_ MODEL=DP_AUXCH_FET
MT (yl9 olyl OM T 37650857
D302 302
sSheNoFE e
DP_CA DET .,
PART NUMBER | QrTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
37650859 2 XSTR, FT, N- CH, DUAL, SOT- 563 @300, @302 CRI TI CAL
%NC MASTER=K87 M.B SYNC DATE=02/ 26/ 201
DI SPLAYPORT SUPPORT
T O sz |
d} Appl e I nc. 051- 8407 | D
S A 0.0
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s DP_EXT_M__C P<0> C9410 1: 2 DP_EXT_M._P<0> am: s
0. 1uF °

12K 241%
. DP_EXT_M_E_P<Q> 1 OVRZl0;4sM
s MoF NQ> 2 YV Y3
DR EXT M. F N<Q>
A
RCLAMPO524P
SLP2510P8
2l o 191
9INC NC[10

PLACE_NEAR=J9400. 3: 3MWM

b

E

. DP_EXT M._F P<1> 1 TOMEZL0

SYMVER 2 4

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

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

Port Power Switch
CRI TI CAL
L9400
4 9 FERR- 120- OHM 3A
s =PP3V3_S5_ DP_PORT_PWR T%%ng B PP3V3 SO DPILIM g 1 2 _PP3V3_S0_DPPWR
5N out 1 @Eﬁg&gv«geﬂtgi gg W 0603 NECK W DTH= X
6255 10 1 ry— PMSLP_S3_L 4 len ool TP_DPPWR_OC L ! %?41%9
o o
2
::%IJISBAL CRI TI CAP| ECV'
4811 |t Co487 4851 4
Cg 1?;;__ 2622 — ::190%u;: C(?, 1?%__ E%@S‘G =
sk cESM Y 2 2 A Vo 2[63V
oggay?f T2 L el 2%
R9420*
100K T
R HDM _CEC 9%
M NI DSPLYPRT- K83- GEN2
1R9425 F- RT- THSM
1M /BOT ROW ToP ROW
i,é_lﬁ'\év R TH PINS SM PI NS
1
I: 4 2402 QHOT_PLUG_DETECT G\NDO
12; C‘Jal@{&o%g)wm 1 ‘6‘ OCONFI GL M._LANEOP O 2
5o DP_EXT_M__P<3> 9414 1|2 7FDP EXT_M._C P<3> 4 Sverz L = s O CONFI G2 M._LANEON O =
0. 1uF ’ pA—a .l DPEXT M_F P<3> 0 gﬁiANBp " et
DP_EXT_ M._N<3> (C9415 1|2 s DP EXT_M._C N<3> 3 (Y'Y Y2 | DP EXT M._F N<3> 12 LANE3N N 11
(g 0. 1uF | (0% 16V X5R 40 12 oM._| 3 M_LANEINO B
. oaD @O
s oy DP_EXT_AUX CH C P 6] SAx oP . LanezpOl LS
s smry—DP_EXT_AUX_CH C N A8LoAUX N M_LANEZNOEL
w+ =PP3V3_SO_DPCONN P ESD 204 ooe_Pvw RETURN 012
+ ZPPRVR3V3 DPCADET =
= . CRDIgT4I_ ](:‘?_L SHI ELD PI NS J
R9443
100°K Rgfo%zl(l 1 RCLAMPO524P 2 21514- 0706
2% 3 R9f1020]K SLP2510P8
s g 2
+ @om-DP_EXT_CA DET 2 ;15}29/2 2io 1q1
6 olne Nd10
440 L
2N7002BW X & o = = cgfﬁE&'?L
! ) L
E: S P CADERQL PLACE_NEAR=19400. 12: 3W D400
1 3 ROZYPOop4F
2N7002 4)(4_.(()5 _‘ = GPLAcEiNEARZJQAOO. 2:3W
SOT- 363 E: c/s DP_CA DET, Q 1
4 - DP to DVI/HDM
RO422| cable Adapter 2 5
440 have Drai Gate Ieak f <500nA and Ga Sof i ¢ >5M] AMS (om has 100k
@ nust have Drain to Gate | eakage o nA an te to Source resistance o m %,{:13"\7 pul | -up 10 DP_PWR ] 4
b5,
e s _=PP3V3_S0_DPCONN
1
R94140§ R944 1
3 10K
WELPE %13\7\‘}
402, k8
° &} DP_EXT_HPD 402,
6
441
ZWOOZ% X-? ]
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 |
Rgf‘b%% down HPD i nput with
1 1%% greater than or equal
Nf:it to 100K (DPv1.1a).

DO NOT SYNC. K6 PAGE W TH

| DP_EXT M._F _N<1> 2 Y YY L3
7
RCLAMP0524P
SLP2510P8
510 104
6NC NC|7
g PLACE_NEAR=J9400. 9: 3MWM

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

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

K84 CONNECTOR

DP_EXT_M._F_N<2> 2 Y YyyLs

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

8
&

g PLACE_NEAR=J9400. 15: 3WM

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

SYNC _DATE=02/ 26/ 2010
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PLACE_NEAR=L9710: 3MM

L9710 CRI Tl CAL
. 33UH- L. 8A" 110MOHM D910
PPVI N BKL 1YY Y2 PPVOUT SO LCDBKLT SW_1 I|>‘|Lz PPVOUT SO _LCDBKLT ;40 o
N DTH=0. 38" MM 1217AS- 2SM N Brie KRR BTEES: 34N
RS PLACE_NEAR=L9710: 3VMM CRI Tl CAL s % RB160M 40 CCR:Ig T7| 1cgl_ CCR:Ig T7| 1cgl_ E“‘CS;EA'*DS“" 235 Aeefstl
97131 1 C9710 1 1 1
SNS LCDBKLT P 0.1k == ——= 10UF 1R(?730 DI DT=TRUE — 4/ ——4,/UF —— 1000PF
75 46 1 ) 30 5% A 88V 5 88V 5 100V
X5R - = - -
5 ? %5 zif%;f‘év f 600k Hz 48 M 48 M 865 oM T
75 10 oo SNS_LCDBKLT N PLACENENT NOTEs: PLAGENENT ROTE=PLACE {105 TO L9710 W r01
_— G\D_LCDBKLT_PGND 1582
NE N
e
(C9710- C9711) L
LCDBKLT VI N
NZNECK-W DTH=0.
- . WF: C9711 AND C9717 NOT I N REF SCHEMATI C.
20 VDCL 4
PLACEiNEAFkLB700 1 3MVI 3
1C9711
1000"5 - — igk;,[,F PP5V5 S0 LCOBKLT | 23 |voco vour] 24 g{gFF g{gFF g{gFF PLACEMENT_NOTES
G gkj 2 2% B B B 0
503- 1 C972%9 1 1 9927u91 VolrAGESs. 5V CLR3|9T7|8A6_ RO7 11%1 — %g%OPF — %39\,0'3': — %39\,0'3': f’l(-QS;N(EQ;;?m
. ) 5 )
itz [z BY cen MC34845CEPR2 | OWP = Vovp * (1 + Ra/ Rb) LB A o
402 402 ( SG\D) LLP VOVP = 6.9V +/- 0.35V NFZII(SEZ 722 1 C9724 1 C9726
y 22 | CDBKLT OVP <Ra> 100PE —— 100PF —— 100PE -
LVDS 1 G BKL_PWM ?%6351 LVDS 1 G BKL_PWM R 16 > P P gl eI
9 ® PWM
"D Yol 18 | wake a7 BKL_MC CHL o o 2 1 2 BKLT: PROD | ED_RETURN 1
5 | c9799 M NRESk W BFFES 5o e B ROLI8 MHKEBCIBHER 5o
402 A7PE 6 | en capl 8 BKL_MC CH2 1 2 BKLT: PROD LED RETURN 2 7 6a
S % . M NRERRW BFES: 30 W% aew 319 LR RETURN g"mn
CERM LCDBKLT COVP 17 | cow cH3 BKL_MC CH3 BKLT: PROD 1 2 7 64
'R9726 e PR - 5 VRS BIFES: 30 J20 AN o™
19 1 I SET ol 10 BKL_MC CHA 1 2 BiLT: PROD LED RETURN 4 o
ot C9705 1 LCDBKLT | SET M H'E%t?# BHES: 30 e oW Ror2l MBS S
2402 : crs| 11 BKL 1 2 BKLT: PROD LED RETURN 5
0.033UF = i RFEE FW DS 5o wor Y Yow 22 MR WBIES S
EL/ 12 m M- LF 402 1 2 LED RETURN 6 7 68
o W 5o MY o TR BIER. 3o
0 mm % -l mm
LCDBKLT_COMP_RC Ve LF 402 =
1 R9705 c9706: |'R9710 FaL| 14 LCDBKLT_FAI L
S0P L o 7. 68K RO716!
?“}u 32 Og’\fr T S aew g % % THRM NCG1RL?F?:0%1 243K < PLACE_NEAR=U9700. 25: 1MV
Leiew CERM 2 MesLF ~— &a PAD 5% 17180 oM
2 402 402 2"°<Ri set > 1/ 16W Vo LE XWB700
] ] I Bl I V05, <£2>2 S
D LGB SSND L5 5—‘\2 PLACEMENT_NOTE=PLACE XW9700 FAR FROM THE NOI SY PINS 3 AND 4
| SET = 153mA / <Ri set> NESK VY DTH= 124°W -
*— =
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 FLIM 1/ 16W 10. 2 CHM 0. 1, 0402, SM RO720, RO721, RO722 BKLT: ENG neasur enent on LED stri ngs.
101S0075 RES, MF, 0 OHM 5% 1/ 8W SMD, LF, 0805 R9700 SENS_R: PROD

DO NOT SYNC FROM K84.

L9710 CHANGED TO K6/ K69

WTER:KW M.B
T
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CRI TI CAL

FDC638APZ_SBMS001
SSOT6- HF

F9800
2AMP- 32V
s >_=PPBUS SO_LCDBKLT 1 2 PPBUS SO LCDBKLT RUSED
. mm

0s02 e VTR YRS 35 |
R9808 98021
301K 0. 1}Lé§ -
%}E}@’ V5
2402 i85

PBUS_SO_LCDBKLT_EN DI V

"gﬂi

_PBUS SO_LCDBKLT EN L |

807 b
sSvBNI RO [
sOT563 | KhH
I
*
5[G™N Si;
BKLT EN L
w0 LVDS 1 G BKL_ON
807 |.bl¢
sovBNISRORL [
soT563 | KH
p =
T
26" sk
- 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)

SYRG VASTERERE 7 VLB

SYNG DATE=02/ 267 2010

™ LCD Backl i ght Suppor t

d} Appl e I nc.
®

e |
051-8407 | D
A 0.0

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

|

98 OF 109
68 OF 76

|

2

1




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‘GA;Z" ELECTRI CAL RAI NT SET PHYSI CA':‘;tli T YPI:SPAO NG
FSB_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD _ — — o - ESB D L<15. . 0>
i 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 DSTH 50S | ESB DSTH FSB_DSTB L_P<0> 1014
| |[>—EsBDstB0 | ESB DSTR 50S| ESR DSTR FSB_DSTB_L_N<O> 71014
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG WEI GHT 3 - - - -
— — S
FSB_DATA * =2x_DI ELECTRI C ? FSB_DATA TOP, BOTTOM| =4x_DI ELECTRI C ? o D_W__Bﬂ,zgz E:*xii Egg B' k,\</3&'<'1i6> T
COESBDATA GROP1 | FSB | | 710 14
FSB_DSTB * =3x_DI ELECTRI C ? FSB_DSTB TOP, BOTTOM| =5x_DI ELECTRI C ? _ CO—EsBDstEl | SR DSTR 50S | ESR DSTR FSB_DSTB L_P<1> 710 14
= = ®| |[>—EsBDsTBL | ES DSTR 50S| ESR DSTR FSB _DSTB L _N<i> 71014
FSB_ADDR * =STANDARD ? FSB_ADDR TOP, BOTTOM| =3x_DI ELECTRI C ? g = == =
<47..32> 710 14
FSB_ADSTB * =2x_DI ELECTRI C ? FSB_ADSTB TOP, BOTTOM| =4x_DI ELECTRI C ? @ O ESBDATA RO BSR *:2: E:*xiz Egg B' I,:N4Z <2§2 °
O ESBDATA GROP2 | FSB | | 710 14
FSB_1X * =STANDARD ? FSB_1X TOP, BOTTOM| =3x_DI ELECTRI C ? X CO—EsBDstR2 | FSB DSTR 50S| ESR DSTR FSB DSTB L_P<2> 7 10 14
< FSB TB L_N<2>
o f f . - | ESB_DSTB 50S | 7 10 14
Al 4x/2x/1x FSB signals with inpedance requirements are 50-ohm si ngl e- ended. @ O ESBDSIE2 — BSBDSTA S80S BSA_DSIA SB DS °
FSB 4X signals / groups shown in signal table on right. @ D—w—ﬁﬂizz ESB*xIQ Egg B' k,\</63'<'338> T
Signals within each 4x group should be matched within 5 ps of strobe. O FSEDATA GROUPE PSR Sﬁfnsm FSE DSTB L P<3> 7o
f . i | ESB _DSTB 50S | FSB 7 10 14
DSTB# conpl ementary pairs should be matched within 1 ps of each other, all DSTB#s matched to +/- 135 ps. e g FSE DSTB L N<3> °
f . : . . . . N . | ESB _DSTB 50S | 7 10 14
Spacing is 2x dielectric between DATA#, DINV# signals, with 3x dielectric spacing to the DSTB#s. | (CD—FSADSIE: . BSA DSTA S80S - BSA. 0
FSB 2X signals / groups shown in signal table on right. x O D_ESB!AIDR,GKLED__SB,EZZ ESfo Egg QEI(_)<i(<34 38> T
Signals within each 2x group should be matched within 20 ps. ADTSB#s should be nmatched +/- 270 ps. NG P _?s:}m ;:]mm FSB ADSTB L<0> oo
Spacing is 1x dielectric between ADDR#, REQ# signals, with 2x dielectric spacing to ADSTB#. @ 5 oS = = T
. . . . FSB_A L<35..17> 7 10 14 pre—
FSB 1X signals shown in signal table on right. Lo D_&!ﬁuﬁf:?zm_ﬂiz: E:i:?n FgB ADST:éSL<1> .
CO—EsB ! _ 710 14
Intel Design Cuide recormmends FSB signals be routed only on internal |ayers. - 1x <R 50S EsB 1x ESB ADS L
= ! _ 710 14
NOTE: Intel Design Guide allows closer spacing if signal |engths can be shortened. CO—ESB_BREQQ | ESB 50S ESB_1X ESB_BREQO_L 10 14
2]
SQURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.1 = - ESha0s " ESEoAR-L- o
SOURCE: Santa Rosa Platform DG Rev 1.5 (#22294), Sections 4.2 & 4.3 g| |2 Fonas S ESE DBSY L o
o = u = 10 14
- H = L 1X ESB 50S ESB_1X FSB _DEFER L 10 14
CPU Si gnal Constraints - di=a=sr ey FSB_DROY L o
PHYSI CAL_RULE_SET LAYER &LE’A‘((E%TE M NI MUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP § CoO—EsB X ESB 50S ESB 1X FSB H T_L 7 10 14
= O—ESB1X ESB 50S ESB_1X FSB H TM L 7 10 14
CPU_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD (5% i e P ESB LOCK L
— = ;! _ 710 14
CPU_27P4S * =27P4_OHM SE| =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 7 ML 7 ML LS CO—ESB_CPURST | ESB 50S ESB 1X FSB_CPURST L 10 13 14
. - A A A . A . A . . <2.. > 10 14
NOTE: 7 mi| gap is for VCCSense pair, which Intel says to route with 7 m| spacing w thout specifying a target inpedance. L *li ngﬁ E:*K Egg ?ng\_( i g o
CO—EsB ! _ 10 14
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG WG SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG WG CO—CRUASYNC CPU 50S CPU_AGITL CPU_A20M L 10 14
— — <2..0> N
CPU_AGTL * =STANDARD ? CPU_AGTL TOP, BOTTOM| =2x_DI ELECTRI C ? mJFFR'R ) zt 1722: :;t jf:;T: gg E’Eglﬁ f g o
— [ | FERR | L L 10 14
CPU 8M L * 8 ML ? CO—CRUASYNC CPU 50S CPU_AGITL CPU | GNNE_L 10 14
CPU COVP N 25 ML P O—CRUINT | CPU 50S CPU_AGITL CPU INIT L 10 14
— M [O—CBUASYNC R CPU 50S CPU_AGTL CPU_| NTR 10 14
CPU_GTLREF * 25 ML ? SR DG recommends at |least 25 nmils, >50 nmils preferred CO—CBUASYNG R CPU 50S CPU_AGTI CPU_NM 10 14
" . = O CRUL PROCHOT | CPU 50S CPU_AGITL CPU_PROCHOT L 10 14 36
cPu_I TP 2:1_SPACING ? I CO—CPU_PVRED CPU 50S CPU AGTI CPU_PWRGD 10 13 14
CPU_VCCSENSE * 25 ML ? CO—CRUASYNC CPU 50S CPU_AGITL CPU SM _L 10 14
O - - - - . CPU_ASYNC CPU_50S CPU_AGTL CPU STPCLK L 10 14 _—
st CPU signals with inpedance requirenents are 55-ohm singl e-ended. [V y—— oL 50s oL 8 L PM THRMIRI P L
Some signals require 27.4-ohm singl e-ended i npedance. | — oL oL 20a CPLL AGTL FSB CPUSLP T 1o ee
CO—ESB.CPUSLP | L LAG 10 14
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.1 O CPUERQM SB CPU_50S CPU_AGITL CPU DPSLP_L 10 14
SOURCE: Santa Rosa Platform DG Rev 0.9 (#20517), Sections 4.4 & 5.8.2.4 O CRULDPRSTP | CPU_50S CPU_AGTI CPU_DPRSTP_L 10 14 58
. . O—CBLLASYNG CPU_50S CPU_AGITL ESB_DPWR L 10 14
MCP FSB COWP Signal Constraints . s o o @k rsn 100n] qx e FSB LK OPU P
PHYSI CAL_RULE_SET LAYER &L?A‘({E%JTE M NI MUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CO—ESBaK crPU CK FSB 100D K ESB FSB_CLK_CPU N 10 14
" — — — — - - = L CLK | TP ClK_ESB 100D | QK _ESB FSB CLK | TP_P 1514
MCP_50S =50_OHM SE|  =50_OHM SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD Dﬂf ke Yy - FSB LK 1 TP N o
I CO—ESB.AK MP QK ESB 100D | QK ESB FSB_CLK_MCP_P 1a
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT O—ESBaK Mp ClLK FSB 100D | QK FSB FSB CLK MCP_N 14
MCP_FSB_COMP * 8 ML 2 O CPULERR | cPU 508 CPU | ERR L 0
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.1.4 [O—BM.DPRSIPVR CPU 50S CPU_AGITL PM _DPRSLPVR 14 58
FSB C:I o k Con t r | nt D_(jee above) CPU 50S CPU_AGITL | M\WP_DPRSLPVR s
C S a S - > ey caw MCP_ 508 Mce_Ese_cowe | MCP_BCLK_VM._COMP_VDD .,
PHYSI CAL_RULE_SET LAYER &LE’A‘((E%TE M N MUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [— MCP_CPU_COVP MCP_50S Wime 14
CLK_FSB_100D « ~100_OM DI FF| =100_OHM DI FF | =100_OHM DI FF | =100_OHM DI FF | =100_OHM DI FF | =100_OHM DI FF | Do eceuc MP_50S MCP_ESE_C) NP gg CONE \éﬂg 5
O Me_cry cave MCP_50S MCP_ESB_COVP P_GND .
=== === CO—CRU GILREE CPU 50S CPU_GTI REE CPU_GTLREF 10 29
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ CPlL cpL LEOQ CPlL O:’U COVP<3> o
CLK_FSB * =3x_DI ELECTRI C ? CLK_FSB TOP, BOTTOM| =4x_DI ELECTRI C ? U e CPU 27PAS CPU_COVP CPU_COVP<2> 10
. N - Do—ceucawe CPU 50S CPU_COVP CPU_COMP<1> 10
SQURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2.5 - T P CPU CONP<0= .
O—XPe_1nl CPU 50S cPy | TP XDP_TDI 1013
[O—XDE_ 10 CPU 50S cPy | TP XDP_TDO 10 13
XM CPU 50S cPy | TP XDP_TMS 10 13
O—XDE_TCK CPU 50S cPy | TP XDP_TCK 10 13
>_TRST_| CPU 50S cPy | TP XDP_TRST_L 10 13
O—XDE_EPM L CPU 50S cPy | TP XDP_BPM L<4. . 0> 1013
O XDE_BPMLE CPU 50S cPy | TP XDP_BPM L<5> 1013
OO (ESB_CPURST 1) |cpuys0s CPULTP 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 CBLLVCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE P 11 58
[CO—CPLLVCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N 11 58
O (CPU VCCSENSF) | cpy 27p4s cpy veesensE | | WP6_VSEN P s SYNC MASTER=K8/_ M.B SYNC DATE=02/ 26/ 2010
O—(CPU VCCSENSE) | cpy 27p4s cpy veesense | | WP6_VSEN N s pmya -
CPU/ FSB Constraints
d} Appl e Inc. 5' 8407
8 A.0.0
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PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP NET_TYPE
bl ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
M 4 * =4 M_SE =4 M_SE =4 M_SE =4 M _SE = =
MEM_40S 0_OHM S 0_OHM S 0_CHM S 0_OHM S STANDARD STANDARp _ > _emaax EM 700 VM K VEM A CLK P<5..0> o
MEM 70D * =70_OHMDIFF | =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF [ MEM 70D MEM O K MEM A CLK N<5. . 0> 15 26
— O MEMA CKE MEM 40S MEM CTRI MEM A CKE<3. . 0> 15 21 26
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ WM7A7WI NFM740§ NFMi(‘TRI 'VEM A & L<3 3 O> 15 26
MEM_CLK2NVEM i =4: 1_SPACI NG ? NV DG says 3x inner, 4x outer O MEM A CNTL MEM 40S MEM CTRI MEM A ODT<3. . 0> 15 26
MEM CTRL2CTRL * =2: 1_SPACI NG 2 | NV DG says 2x inner, 4x outer O MEMA QD MEM 40S NEM OMD MEM A_A<15..0> 15 20
. MEM A_CMND MEM 40S MEM CMVD NVEM A BA<2..0> N
N — &5 5 [ LA L L s 26
MEM_CTRL2MEM 2.5: 1_SPACI NG P NV DG says 2x inner, 4x outer NEM A_ VEM 40S NVEM. VEM A RAS L 1o
MEM_CNMD2CMVD i =1.5: 1_SPACI NG ? NV DG says 2x inner, 4x outer O MEMA QD MEM 40S MEM CMVD MEM A CAS L 15 26
— . oD oD MNEM A VE L
VEM_CND2VEM * =3: 1_SPACI NG ? NV DG says 2x inner, 4x outer o MEMLA MEMAQS NEML e
- . MEM A_DQ BYTEQ MEM 40S MEM DATA NVEM A _DQ<7. . 0> 1
N = e 5 i LA L A s 20
MEM_DATA2DATA 1.5: 1_SPACI NG P NV DG says 2x inner, 4x outer NEM_A_DQ BYTET VEM 40S VEM_DATA VEM A _DO<15. . 8> 1o
MEM_DATA2NVEM i =3: 1_SPACI NG ? NV DG says 2x inner, 4x outer CO—MEM A DQ BYTE2 MEM 40S MEM DATA MEM A DQ<23. . 16> 15 28
=== . MEM A_DQ BYTER MEM 40S MEM DATA NMEM A DQ<31. . 24>
M DQS2VEM * =3: 1_SPA( 2 NV 4x inner X = LA L L %
MEM. VE 3: 1_SPACI NG I DG says er, 5x outer O MEMA_DQ BYTE4 MEM 40S MEM DATA NMEM A _DQ<39. . 32> 15 28
MEM _20THER * 25 ML ? CO—MEM A DQ BYTES MEM 40S MEM DATA MEM A_DQ<47. . 40> 15 28
O MEMA_DQ BYTEG MEM 40S MEM DATA NMEM A DQ<55. . 48> 15 28
Menory Bus Spacing G oup Assignnents O MEMADQAIE, —{ME0S —beu para— NEMLA_DO<63.. 862 o
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG RJLE SE‘T NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG RULESE.T : NFM*A*m BYTEQ NFNLAOQ N':'VLDATA 'VEM A O> e
_ X _ h . L RULE SET_ . " — - - RULESET. O MEM A_DQ BYTE NEM 40S MEM DATA MEM A _DiVk1> 15 28 ]
MEM_CLK MEM_CLK * MEM_CLK2MEM MEM_CMVD MEM_CLK * MEM_CMD2MVEM CO—MEM A DQ BYTE2 MEM 40S MEM DATA NVEM A DiVk2> 15 28
N = MEM A _DQ BYTER MEM 40S MEM DATA NVEM A _DIMK3> N
« « [— LA A A s 20
MEM_CLK MEM_CTRL NEM_CLKZMVE‘N!H MEM_CMVD MEM_CTRL NEM_CNDQ‘NFMW NEM A DO BYTE NEM 408, NEM DATA VEM A DVE4> .
MEM_CLK MEM_CMVD * MEM_CLK2MEM MEM_CMVD MEM_CMVD * MEM_CMD2CMVD O MEM A DQ BYTES MEM 40S MEM DATA NVEM A _DIVK5> 15 28
= = MEM A_DQ BYTES MEM 40S MEM DATA MEM A_DIVK6> 15 28
* * | m— LA L L
MEM_CLK MEM_DATA NEM_CLKZMVE‘N!H MEM_CVD MEM_DATA NEM_CNDZ‘NEN.IH NEM_A_DQ BYTEZ NEM 408 NEM DATA NEM A DVE7> o
« « 0=
MEM_CLK MEM_DQS VEM_CLK2NMEM MEM_CVD MEM_DQS VEM_CMD2NMEM Lo MEM 70D MEM DS VEM A DOS P<0> o
_ _ O MEM A DGS0 MEM 70D MEM DCS MEM A DQS N<O> 15 28
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET MEM 70D VEM DS MEM A DQS P<1> 15 28
S S MEM 70D MEM DS MEM A _DOS _N<1> 15 28
M _CTRL M _CLK * * = -
MEM_CT! MEM_CL NEM_CTRLZkI\(I‘EI\./’IF MEM_DATA MEM_CLK NEM_DATAZ‘I\V/EI\./’IF VEM 70D NEM DR VEM A DOS P<2> .
MEM _CTRL MEM _CTRL * MEM _CTRL2CTRL MEM _DATA MEM _CTRL * MEM_DATA2MEM MEM 70D VEM DS NVEM A _DOS N<2> 15 28
— — MEM 70D MEM DQS NVEM A _DQOS P<3> 15 28
M « « 1 1
MEM_CTRL MEM_CMVD NEM_CTRLZ‘I\(I‘EI\./’IF MEM_DATA MEM_CMD NEM_DATAZ‘I\V/EI\./’IF MEM 70D MEM DR VEM A DOS N<3> .
MEM _CTRL MEM _DATA * MEM_CTRL2MEM MEM _DATA MEM _DATA * MEM_DATA2DATA MEM 70D VEM DS NVEM A _DQOS P<4> 15 28
= S MEM 70D MEM DS MEM A _DOS_N<4> 15 28
M « N L L
MEM_CTRL MEM_DQS MEM_CTRL2MEM MEM_DATA MEM_DQS MEM_DATA2MVEM MEM 70D MEM DR VEM A DOS _P<5> .
_ _ MEM 70D MEM DCS MEM A_DQS_N<5> 15 28
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET MEM 70D VEM DS MEM A DQS P<6> 15 28
— — MEM 70D MEM DQS MEM A DQS N<6> 15 28
« L L
MEM OGS MEM_CLK nevoszvem | | vemak : : NEM_ZOTHER veuzon  Tewron [ NEM A DOS P<7> o
MEM _DQS MEM_CTRL i MEM_DQS2VEM MEM_CTRL i i MEM _20THER MEM 70D VEM DS NVEM A _DOS N<7> 15 28
MVEM DG5S MVEM_CVD * VEM DQS2VEM MVEM_CVD * * MEM 20THER MEM 70D NEM. LK MEM B CLK P<5..0> 152
MEM_DQS MEM_DATA * VEM_DQS2VEM MVEM_DATA * * VEM_20THER MEMLZOD MEM.OK MEM B CLK R<5..0 e
_—
VEM_DQS VEM DQS * VEM DQS2MVEM MEM DS . N MEM 20THER MEM 40S MEM CTRI VEM B_CKE<3. . 0> 15 21 27
- MEM 40S MEM CTRI MEM B_CS L<3..0> ft
. * | L L 5 27
DDR3: Need to support MEM *-style wi |l dcards! MEM 408 MM CTR VEM B_ODT<3. . 0> o
DQ signals should be matched within 5 ps of associated DQS pair.
. . . . b ; ; : . . an M B _A<15.. 0>
DQS intra-pair matching should be within 1 ps, inter-pair matching shoulw be wi thin 360 ps &m{:g: &m* NNEEM B BA<2 8> e
No DQS to cl ock matching requirenent. MM A0S vy VEM B RAS L e
CLK intra-pair matching should be within 1 ps, inter-pair matching should be within 2 ps. MM A0S vy VEM B CAS L e
CMD/ CTRL signals shoul d be matched within 150 ps. VM A0S M:MJ 2 VEM B VE L e
Al nenmory signals maxi numlength is 1.030 ps. = = =
. M B DQ<7..0>
SQURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.2.3 pEna0s pENLDATA NS DO15 0 o
: n . i . L A - 15 28
SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112), Section 6.2 MEM 405 MEM DATA MEM B DO<23. . 16> .
MCP MEM COWP Signal Constraints MEM 405 vEwoaTa | VEM B DO<31.. 24> o
— MEM 40S MEM DATA NMVEM B_DQ<39. . 32> 15 28
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP MEM 40S MEM DATA MEM B DQ<47. . 40> 15 28
— MEM 40S NEM DATA NMVEM B_DQ<55. . 48> 15 28
MCP_MEM_COVP * =4 M_SE =4 M_SE =4 M_SE =4 M_SE =STANDARD = = -
>_VEM_ 0_CHM S 0_CHM S 0_OHM S 0_CHM S S STANDARD MEM 405 NEM DATA VEM B _DO<63. . 56> o
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' o NFNLAOQ N':'VLDATA 'VEM B O> e
— - — MEM 40S VEM DATA MEM B_Divc1> 15 28
MCP_MEM_COWP * =2x_DI ELECTRI C ? MEM 40S MEM DATA VEM B_DiVk2> 15 28
. . MEM 40S MEM DATA MVEM B_DIVK3> 15 28
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.2.2 \Ev 408 \Ev DATA NEM B DNEA> o
MEM 40S MEM DATA MEM B_DMVK5> 15 28
MEM 40S MEM DATA MVEM B_DIVK6> 15 28
MEM 40S MEM DATA VEM B_DIVK7> 15 28
MEM 70D MEM DCS MEM B_DQS P<0> 15 28
MEM 70D MEM DCS MEM B_DQS_N<O> 15 28
MEM 70D MEM DQS. MEM B_DQS P<1> 15 28
MEM 70D VEM DS VEM B _DOS N<1> 15 28
MEM 70D MEM DQS. MEM B_DQS P<2> 15 28
MEM 70D VEM DS NVEM B _DQS N<2> 15 28
MEM 70D MEM DCS MEM B_DQS P<3> 15 28
MEM 70D VEM DS VEM B_DQS_N<3> 15 28
MEM 70D MEM DQS. MEM B_DQS P<4> 15 28
MEM 70D MEM DQS. MEM B_DOS N<4> 15 28
MEM 70D MEM DCS MEM B_DQS P<5> 15 28
MEM 70D MEM DCS MEM B_DQS _N<5> 15 28
MEM 70D MEM DCS MEM B_DQS P<6> 15 28
MEM 70D NEM_DOS VEM B_DOS N<6> . SYI\CII ll\ﬁSTEkK87 M._B SYNC DATE=02/26/ 2010
MEM 70D MEM DQS. MEM B_DQS P<7> 15 28 P 1E -
MEM 70D MVEM DS MEM B_DQS_N<7> 15 28 nor y OOnSt raints
RV g Nem ez E
MCE_MEM cave | voe MvEM cave | MCP_VEM COVP_ VDD s le I nc 051- 8407
MeP_VEM cave | vee vEm cave | MCPVEM COVP_GND 15 App . —
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 CAL7 RAI NTisEl' PHYSI CAL SPACI NG
PCl E_90D * =90_OHMDIFF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF » p— ot oo o PEG R2D P<15. . 0>
CLK_PCI E_100D * =100_CHM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF [ PCl E_90D PClE PEG R2D N<15.. 0>
CO—BEGRD PCI E_90D PO E PEG R2D C P<15.. 0>
= PCl E_90D PClE PEG R2D C N<15.. 0>
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT : PEG PR PCLE 90D PCLE PEG D2R P<15 j O>
PClE * =3X_DI ELECTRI C 2 PClE TOP, BOTTOM| =4X_DI ELECTRI C 2 _ PCLE_90D PCLE PEG D2R N<15. . 0>
| —
N P = PCl E_90D PClE PEG D2R C P<15.. 0>
GKPAE 20mL . = POLE 0D POLE PEG D2R C N<15.. 0> D
MCP_PEX_COVP * 8 ML ?
- = [ PCl E_90D PCE PCIE_AP_R2D P N
SOURCE: MCP89 | nterface DG (DG 04625-001_v0.9), Section 2.3 D PCIE 90D POLE PCIE AP_R2D N .
O—BCLE AP RD PCl E_90D PClE PCILE AP R2D C P s 16
[ PCl E 90D PClE PClE AP R2D C N s 16
NEED PCl e Genl/ Gen2 not es! = eu— 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 PCl E_ENET_R2D C P 9 16
. . PCLE 90D PCIE PCl E ENET R2D C N 9 16
Anal og Video Signal Constraints S o eers Paran  |ear PO E ENET 2R P
ALLOW ROUTE = [— PCl E_90D PClE PCl E_ ENET_D2R N s 16
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘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
[— PCI E 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 [— PCIE 90D PO E PClE FWR2D N
N N PCI E_EW R2D PCl E 90D PClE PCE FWR2D C P s 16
CRT 20 ML ? CRT CRT CRT_2CRT = PGLE_s0n . PG E FWR2D C N o
CRT_2CRT * 15 ML 2 PCIE_EW PR PCLE 90D PCLE PCl E FW D2R P
— ¢ : VY — 9 16
PCIE_90D PCLE PCl E FW D2R N o 16
CRT_2CLK * 50 ML ? | — =
— D PCIE 90D PO E PCIE FWD2R C P
CRT_2SW TCHER * 250 ML ? [ PCI E_90D PO E PClE FW D2R 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 DI ELECTR P [ K PCOE 1000 K PO E PEG CLK100M N s 16
MeP_DAC. X CTR C . O ME_PE1_REFQK K PCE 1000 K PO E PCl E_ CLK100M AP_P s 16 C
CRT signal single-ended i npedence varies by |ocation: [ QK PAE 1000 QK PO E PCl E_ CLK100M AP_N o 16
- 37.5-ohmfrom MCP to first term nation resistor. MCP_PE2_REEQ K QK PAE 1000 QK PO E PCl E_CLK100M ENET_P 916
h | m—
- 50-ohmfromfirst to second term nation resistor. CIK POIE 1000 OK PAE PCl E_CLK100M ENET_N 016
‘ ’ | —
- 75-ohm from output of three-pole filter to connector (if possible). O ME_PE3_REFQK QK PAE 1000 QK PO E PCl E CLK100M FW P o 16
R/ &' B signals should be matched as cl ose as possible and < 10 i nches. QK PAE 1000 QK PO E PCl E_CLK100M FW N 916
9 p ! [
SOURCE: MCP89 | nterface DG (DG 04625-001_vO0.9), Section 2.4.1. O MCE_PEX_CLK_COVP MeP_PEX_cave | MCP_PEXO_TERMP 16
Digital Video Signal Constraints o= e s RLIGRCFR
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP [ CRT_BLUE CRT_50S CRT CRT_ |G B COW_PB
_ — === CRT_SYNC CRT_50S CRT_SYNC CRT_| G HSYNC
DP_90D =90_OHMDIFF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF » l:: R Svne CRT_s0s R Svne CRT 1 G VSYNG
LVDS_100D * =100_CHM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF >_DAC Mep_Dac 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 VRER =
OO IMS LG TIXC DP_90D psplaypert | TMDS | G TXC P
e = OIS IG IXC DP_90D pisplAyPort | TMDS | G TXC N
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ : TM)S7I GﬁTXD r)Pian) DI SPL AYPORT T'\/DS I G TXD P<5 j O>
DI SPLAYPORT * =3x_DI ELECTRI C ? DI SPLAYPORT TOP, BOTTOM| =4x_DI ELECTRI C ? O IMS IG TIXD DP_90D pispLAayPorT | TMDS | G TXD N<5. . 0>
LVDS * =3x_DI ELECTRI C 2 LVDS TOP, BOTTOM| =4x_DI ELECTRI C 2 O—E BT M DP_90D pispLavporr | DP 1 G M._P<3. . 0> .
DP_EXT_M 90 S| port | DP 1 G M._N<3..0>
LVDS intra-pair matching should be 5 nils. Pairs should be matched within 100 mils. = DP*FEFAU - :7002 gq: i:m PTG ALK Cli P °
NOTE: NV DG recommends 90 ohmdifferential for LVDS, but cabl e/display assune 100 ohm = b ExT ALY Gt 5 900 D el avoer 1 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. = == = 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 VPRCBE MCP_TMDSO_ VPROBE 17 24
SOURCE: MCP89 | nterface DG (DG 04625-001_v0.9), Section 2.4.2 LDS A aK LS 1000 Lvos LVDS |G A CLK P Ve B
Co i O\ 1GA QK LVDS_100D LVDS LVDS |G A CLK N o 6
SATA I nt erf ace nSt rai nt S _ CO—L\VDS 1G A DATA LVDS 100D LVDS LVDS | G A DATA P<2..0> 7964
PHYSI CAL_RULE_SET LAYER ALLOW ROUTE |\ i MUM LINE WDTH | M NI MUM 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
e e LVDS | G A DATA P<3>
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 I:l: :ﬁf: ?fifmiﬁ: :ﬁﬂggg :ﬁ VDS TG A DATA Ne3=
[ LVDS IG B OK L VDS 100D LVDS LVDS IG B CLK P
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT OO—L\DSIGE AK LVDS 100D LVDS LVDS 1G B CLK N
- === 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 e VDS 1 G B DATA N<2.. 0>
SATA_TERWP * 8 ML ? CO—L\VDS LG B DATA3 LVDS 100D LVDS LVDS | G B DATA P<3>
— . LVDS | G B DATA N<3>
SATA intra-pair matching should be 1 ps. O MDS LGB DATAZ LM0S 100D LMDS,
Max trace length: 12 inches for SATA Genl/ Gen2, TBD for SATA Gen3. >_| | MCP_DV_CONP. MCP_| FPAB_RSET 17 24
SOURCE: MCP89 | nterface DG (DG 04625-001_v0.9), Section 2.6 [CO—MCE_| EPAB_ VPROBE MCP_| FPAB_VPROBE 17 2 —
[CO—SATA_HDD R2D SATA_90D SATA SATA HDD R2D C P 18 33
[ SATA_90D SATA SATA HDD R2D C N 18 33
[ SATA_90D SATA SATA HDD R2D P 733
[ SATA_90D SATA SATA HDD R2D N 733
[CO—SATA_HDD 2R SATA_90D SATA SATA _HDD D2R P 18 33
[ SATA_90D SATA SATA _HDD D2R N 18 33
[ SATA_90D SATA SATA_HDD D2R C P 733
[ SATA_90D SATA SATA HDD D2R C N 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
D 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 SNC DATEZ02/ 2672010 A
[ SATA_90D SATA SATA _ODD D2R N 18 33 1
[ SATA_90D SATA SATA ODD D2R C P 733 IVCP ConSt ral nt S 1
D SATA ODD D2R C N 7 e NOADER
SATA_90D SATA as Appl e Inc 051- 8407
[ \MCP_SATA_TERWP saTA_TERMP | MCP_SATA TERMP " p . ey
S A.0.0
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LPC Bus Constraints

MCP89 Net

Properties

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

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG I GHT

LPC

=1. 5x_DI ELECTRI C 2

CLK_LPC

=2x_DI ELECTRI C 2

SOURCE: MCP89 Interfac

e DG (DG 04625-001_vO.

9), Section 2.

7

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

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

usB

=2x_DI ELECTRI C 2

usB

TOP, BOTTOM| =4x_DI ELECTRI C

SOURCE: MCP89 Interfac

SMBus I nterf

e DG (DG 04625-001_vO.
ace Constraints

9), Section 2.

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

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG I GHT

SvB

=2x_DI ELECTRI C 2

SOURCE: MCP89 |

HD Audi o

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

Interface Constraints

9

SOURCE: MCP89 |

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

Constraints

SI O Si gnal

10

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

SOURCE: MCP89 |

SPI Inte

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

rfac

e Constraints

11

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

CLK_SLOW * =1. 5x_DI ELECTRI C 2

PHYS| CAL_RULE_SET

LAYER

ALFON RUTE | M NI MUM LI NE W DTH

ON_LAYER?

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

SPI_55S

*

=55_OHM SE

=55_OHM SE

=55_OHM_SE

=55_OHM SE

=STANDARD

=STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

SPI

=1. 5x_DI ELECTRI C

S

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

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

O—LPC AD LPC_55S LPC. LPC AD<3..0>

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

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

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

= K IPC 558 | QK IPC LPC ClLK33M SMC

[ K IPC 558 | QK IPC LPC CLK33M LPCPLUS

O USB EXTA USB_ 90D USB USB_EXTA P

[ USB_90D USB USB_EXTA N

[— USB_90D USB. USB_EXTA MJUXED P

[ USB_90D USB USB_EXTA _MUXED N

CO—USBMNI USB_90D USB UsB M N _P

D USB_90D USB USB_M NI _N

[CO—USB EXID USB_90D USB USB_EXTD P

[ USB 90D USB USB_EXTD N

O USB_CAVERA USB_90D USB USB_CAMERA P

[ USB_90D USB USB_CANMERA N

CO—USB.BT USB_90D USB USB BT P

= USB_90D USB USB_BT_N

CO—USB TPAD USB_90D USB USB_TPAD P

[— USB_90D USB USB_TPAD N

OB IR USB_90D USB USB IR P

[ USB_90D USB USB IR N

O USB EXTB USB_90D USB USB_EXTB_P

[ USB_90D USB USB EXTB N

O UsB 157 USB_90D USB USB_T57_P

= USB_90D USB USB_T57_N

CO—USB EXTC USB_90D USB USB EXTC P

[ USB 90D USB USB_EXTC N

[O—USB_SDCARD USB_90D USB USB_SDCARD P

D USB_90D USB USB_SDCARD N

o UsB w USB_90D USB UsB WM P

[ USB_90D USB USB_VWM N

O M _USB RBIAS MCP_USB_RBI AY MCP_USB_RBI AS_G\D
> MCP_Q_¢ | SMB_55S SMB SMBUS MCP_0_CLK
> MCP_0Q_| | SMB_55S SMB SMBUS _MCP_0_DATA
_SMC, | . | SMB_55S SVB SMBUS MCP_1_CLK
_SMC, | . | SMB_55S SVB SMBUS MCP_1_ DATA

OO HA BT AK HDA_55S HDA HDA BIT_CLK

HDA_55S HDA HDA BIT_CLK R

[O—HDA_SWNC HDA_55S HDA HDA_SYNC

D HDA 55S HDA HDA SYNC R

O HDARST | HDA 55S HDA HDA RST R L

[ HDA_55S HDA HDA_RST_L

CO—HDA SDIND HDA_55S HDA HDA_SDI NO

[— HDA_55S HDA HDA _SDI N_CODEC

O—HbA spaur HDA_55S HDA HDA_SDOUT

= HDA_55S HDA HDA _SDOUT_R

O ME_HDA PULLDN COVP McP HDA cave | MCP_HDA _PULLDN_COVP

O ME SUs aK QK SIONS5S | QK SLON PM ClLK32K_SUSCLK R

= K SION55S | K SIow PM CLK32K SUSCLK

OO—SBLaK SPI _55S SPI SPI _CLK R

[ SPl_55S SPl SPI _CLK

CO—SBL_Mx! SPl_55S SP| SPI_MOSI_R

[ SPl_55S SPl SPI _MOSI

OO—SBLMso SPl_55S SPl SPlL _M SO

O—SBL_Cs0 SPl_55S SP| SPI_CSO_R L

[ SPl_55S SPl SPI _CSO_L

[ SPl_55S SPl SPI_MB_CLK

D SPl_55S SPl SPI _M.B_MOSI

= SPl_55S SPl SPI_M.B_M SO

D SPl_55S SPl SPIL_MB CS L

[ SPl_55S SPl SPI _ALT _CLK

D SPI _55S SPI SPI _ALT_MOSI

[ SPl_55S SPl SPI _ALT_M SO

[ SPl_55S SPL SPI _ALT_CS_L

19 35 37

19 35 37

19 25

19 25

25 35

25 37

18 34

18 34

34 75

34 75

918

918

918

918

18 64

18 64

18 30

18 30

18 43

18 43

918

918

18 34

18 34

918

918

918

918

918

918

918

918

19

19 25

25 35

19 37

7 37

19 37

7 37

7 19 37

19 37

7 37

37 a7

37 a7

37 a7

37 a7
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7
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MCP RGM |

(Ethernet) Constraints

PHYSI CAL_RULE_SET LAYER ALFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
MM _caw ~sTANDARD 75 ML 75 ML sTANOARD ~sTANDARD ~sTANDARD
ENET_M 1S5S =55_orvSE -s5_oHase -s5_cHase -s5_case -sTanoaRD ~sTANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG I GHT

MCP_BUFO_CLK

=3: 1_SPACI NG

ENET_M1

12 ML

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

88E1116R (Et

her net

Sections 2.7.2 & 2.7.4

PHY) Constraints

ELECTRI CAL_CONSTRAI NT_SET

NET_TVPE

PHYSI CAL

SPACI NG

MCP_M | _COVP_VDD

PHYSI CAL_RULE_SET

LAYER

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

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

ENET_MDI_100D.

=100_0HMLDI FF

=100_0HMLDI FF

=100_0HMLDI FF

=100_CHW DI FF

DI FFPAI R NECK GAP

=100_CHW DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG I GHT

ENET_WD

25 ML

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

Do Me MI_cae MCP_M | _COVP

o—MEML_cOw MP_M1_COVP MCP_M | _COVWP_GND

O ME_CK25M BUEQ ENET M1 55s | vop BUFQ ak | MCP_CLK25M BUFO_R

[ ENET M1 555 | 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—ENELMC 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 | _55S | ENET_M 1 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 | _55S | ENET_M 1 ENET_RXD<3. . 1>
O—ENELRD ENET M1 55S | ENET M| ENET_RX CTRL

= ENET M1 55S | ENET M| ENET_RXCTL_R

[ ENET M1 55S | ENET M| ENET_CLK125M TXCLK_R
O—ENELIXAK ENET_M 1 _55S | ENET_M 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 XD ENET_M 1 _55S | ENET_M 1 ENET_TX_CTRL

i ENET M1 55S | ENET M| ENET_RESET L

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

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

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

18

9 31

31

18 31

9 31

31

18 31

18 31

18 31

18 31

31

9 31

9 31

9 31

9 31

31 32

31 32

32

32
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SMC SMBus Net

Properties

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

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

> SMC_A_S3 | SMB 558 SMB SMBUS_SMC A _S3_SCL 7 3

> SMC_A_S3 | SMB_55S SMB SMBUS_SMC A _S3_SDA 7 3

> SMC B SO | SMB 558 SMB SMBUS_SMC B_SO_SCL 3

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

> SMC 0 S0 | SMB_55S SMB SMBUS_SMC O_SO_SCL 3

> SMC 0 S0 | SMB 558 SMB SMBUS_SMC O_SO0_SDA 3

_SMC_BSA_| |svesss  |sws [ SMBUS_SMC BSA SCI L

> SMC._BSA_ | SMB_55S SMB SMBUS_SMC BSA_SDA 7 3

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

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

NET_TYPE

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

SYNC MASTER=K8/7 M_B

SYNC DATE=02/ 26/ 2010

TTTLE

SMC Constraints
TENNG NOVEER g |
(f} pppl e 1 nc. | 051- 8407 ID
o A. 0.0
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2 1

M sc Net

Properties

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

MCP Fanout

Constrai nt

Rel axati ons

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

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

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

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

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

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

NET_TYPE

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

,_CAVERA) USB_90D USB USB_CAMERA CONN P

,_CAVERA) USB_90D USB USB_CAMERA CONN N
[t USB_90D USB USB LT2 P
[ USB_90D USB USB LT2 N
[ ENET_MDI 100D | ENETCONN ENETCONN P<3. . 0>
[ ENET_MDI 100D | ENETCONN ENETCONN N<3. . 0>
o SATA 90D SATA SATA ODD R2D UF P
= SATA_90D SATA SATA_ODD_R2D UE_N
[ SATA_90D SATA SATA ODD D2R UF P
D SATA_90D SATA SATA ODD D2R UE N
[ SATA_90D SATA SATA HDD D2R FILT P
[t SATA_90D SATA SATA HDD D2R FILT N
[ SATA_90D SATA SATA HDD D2R UF P
= SATA_90D SATA SATA HDD D2R UE N
[t SATA_90D SATA SATA HDD R2D UF P
[ SATA_90D SATA SATA HDD R2D UE N
= SATA_90D SATA SATA_HDD _D2R_RDRV_IN_P
[ SATA_90D SATA SATA HDD D2R RDRV_IN N
D SATA_90D SATA SATA HDD R2D RDRV IN P
[ SATA_90D SATA SATA HDD R2D RDRV_IN N
[ SATA_90D SATA SATA HDD D2R RDRV_OQUT P
D SATA_90D SATA SATA HDD D2R RDRV_OUT N
[t SATA_90D SATA SATA HDD R2D RDRV_OQUT P
[ SATA_90D SATA SATA HDD R2D RDRV_OUT N
= SATA_90D SATA SATA HDD D2R _NORDRV_P
[t SATA_90D SATA SATA HDD D2R_NORDRV_N
[ SATA_90D SATA SATA HDD R2D NORDRV_P
= SATA_90D SATA SATA_HDD_R2D_NORDRV_N
CO—BCE AP 2R PCI E_90D PO E CONN PCLE MNI_D2R P
D PCI E_90D PO E CONN PCIE M NI_D2R N
O—PCE AP R2D PCI E_90D PCIE CONN PCE MN_R2D P
[ PCI E_90D PO E CONN PCLE MNI_R2D N
CO—USB BT USB_90D USB CONN _USB2 BT P
[t USB_90D USB CONN _USB2 BT N
LS 1Ak LVDS 100D LVDS LVDS IGA CLK F P
= LVDS_100D LVDS LVDS IGA CLK F N
CO—MP_PE1_REFCIK G K POE 100D QK POE PCIE CLK100M M NI _CONN P
= CLK PCIE 100D | QK POE PCI E_CLK100M M NI _CONN N
> SE_EXTA USB_90D USE CONN_USB_EXTA_P
= USB_90D USB CONN_USB_EXTA N
> USB_EXTB USB 90D USB CONN_USB EXTB P
USB_90D USB CONN_USB EXTB N
GRAPHI CS NET PROPERTI ES

NET_TYPE

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

34 72

34 72

Power Net Properties
NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O —CRUTHVENS D2 THERM 1TOL 559 THERM CPUTHVSNS D1_P n
[ THERM 1TOL 559 THERM CPUTHVSNS D1_N n
[0 CRUTHVENS D2 THERM 1TOL 559 THERM CPUTHVSNS D2_P n
= THERM 1TOL 559 THERM CPUTHVMSNS_D2_N n
CO—CRU THERVD THERM 1TOL 559 THERM CPU_THERMD P 10 a1
f— THERM 1TOL 559 THERM CPU_THERVD N 10 a1
O MCPTHVENS D2 THERM 1TOL 559 THERM MCPTHVSENS D2_P
[ THERM 1TOL 559 THERM MCPTHVENS D2_N
Co—MP_THD CDE THERM 1TOL 559 THERM MCP_THVDI ODE P 19 a1
[ THERM 1TOL 559 THERM MCP_THVDI ODE N 19 a1
[O—SENSE DI EEPAIR SENSE_1TOl 559 SENSE I SNS_1V5_S3_P
= SENSE_1TO1_559 SENSE I SNS_1V5_S3_N
= SENSE_1TO1_559 SENSE ISNS 1V5_S3_R P
= SENSE_1TQl_559 SENSE I SNS 1V5_S3_R N
[CO—SENSE DI FEPAIR SENSE_1TQ1_559 SENSE | SNS_AI RPORT_P 30 46
[— SENSE_1TQ1_559 SENSE I SNS_AlI RPORT_N 20 46
fa— SENSE_1TO1_559 SENSE | SNS_AI RPORT_R P 4
= SENSE_1TOl 559 SENSE I SNS_AI RPORT_R N a5
[O—SENSE DI EEPAIR SENSE_1TOl 559 SENSE | SNS_HDD P 33 a6
=t SENSE 17Ol 559 SENSE I SNS _HDD N 33 46
= SENSE_1TO1_559 SENSE I SNS HDD R P 4
- SENSE 1TO1_559 SENSE I SNS HDD R N 6
[CO—SENSE_DI EEPAI R SENSE_1TO1 559 SENSE I SNS_LCDBKLT_P 46 67
[ — SENSE_1TO1_559 SENSE I SNS LCDBKLT_N w0 o7
[ — SENSE_1TOl_555 SENSE ISNS LCDBKLT R P
= SENSE_1TO1_559 SENSE I SNS_LCDBKLT_R N
[O—SENSE DI EEPAIR SENSE_1TOl 559 SENSE I SNS_ODD P 33 a6
[ - SENSE_1TO1_559 SENSE I SNS_ODD N s 16
= SENSE_1TOl 559 SENSE ISNS ODD R P a6
f— SENSE_1TO1_559 SENSE I SNS ODD R N 4
[CO—SENSE_DI EEPAI R SENSE_1TOl_559 SENSE | SNS_CPWITT_P 0
=t SENSE _1TO1_559 SENSE I SNS_CPWTT_N 0
[O—SENSE DI EEPAIR SENSE_1TO1 559 SENSE MCPCORESO_VSEN P 22 50
= SENSE_1TOl 559 SENSE MCPCORESO_VSEN N 22 59
[ MEM PONER PP1V5R1V35_S3 .
[ SB_PONER PP3V3_S5 7862
- SB_PONER PP3V3_S0 7862
[ SB_PONER PP1V5_S0 7862

T GND GN\ND

z
2
o
8

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ DI EFPAI R AUDI O AUD SPKRAMP_LIN P

[ DI EFPAI R AUDI O AUD SPKRAMP_LI N N

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

[ DI EFPAI R AUDI O AUD SPKRAMP_RI N P

[ DI EFPAI R AUDI O AUD _SPKRAMP_RI N N

D DI EFPAI R AUDI O SSMR315L_P

[ DI EFPAI R AUDI O SSMR315L_N

[ DI EFPAI R AUDI O SSMP315S P

[ DI EFPAI R AUDI O SSMP315S N

[ DI EFPAI R AUDI O SSMR315R P

[ DI EFPAI R AUDI O SSMR315R N

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

= DI EEPAI R AUDI O SPKRCONN _L_OUT_N

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

[ DI EFPAI R AUDI O SPKRCONN_S_OUT_N

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

[ DI EFPAI R AUDI O SPKRCONN R OUT_N

i DI EEPAI R AUDIL O Bl MCP 52 53
[ DI EEPAI R AUDIL O BI_MC N 7 52 53
[ DI EEPAI R AUDIL O HS MC P 2 53
[ DI EEPAI R AUDIL O HS MC N 2 53

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

K87 SPECI FI C CONSTRAI NTS

@ Appl e I nc.
®

051- 8407
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 I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

108 OF 109
75 OF 76

2 1




8

7

K87 BQARD- SPECI FI C SPACI NG & PHYSI CAL CONSTRAI NTS

BOARD LAYERS

BOARD AREAS

BRAROPMAS | OERSPER

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

NO_TYPE, BGA_PLIM

w 15.5.1

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

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

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

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

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

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

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

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

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

1:1_DIFFPAIR

Y

=STANDARD

=STANDARD

=STANDARD

0.1 M1

0.1 M

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI mﬁRUL’EﬁSEr‘ NET_PHYSI CAL_TYPE | AREA_TYPE [ PHYSI O\Liﬂu;EisEr‘
DEFALT . 0.08 W 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_PaM . =DEFAULT 2 ak_paE . BGA_PIMM wﬁv?m’ o

— aK_sLow . BGA_PLMM wﬁv?m’ -

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

FsB_DSTB FsB_DSTB BGA_PLMM BGA_P3M

1.5:1_SPACI NG . 0.15 M ?

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

3:1_SPACI NG . 0.3 W 2

4:1_SPACI NG . 0.4 2

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

1.5X_DI ELECTRI C TeP, BOTTOM 0.105 M1 ?

2X_DI ELECTRI C TeP, BOTTOM 0.140 M1 ?
3X_DI ELECTRI C ToP, BOTTOM 0.210 M1 ?
4X_D1 ELECTRI C ToP, BOTTOM 0.280 M1 ?
5X_DI ELECTRI C TeP, BOTTOM 0.350 M1 ?
1. 5% DI ELECTRI C . 0.095 M4 ?

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