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ALL RESISTANCE VALUES ARE IN OHMS, 0.1 WATT +/- 5%.
ALL CAPACITANCE VALUES ARE IN MICROFARADS.
ALL CRYSTALS & OSCILLATOR VALUES ARE IN HERTZ.
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BOM Variants

BOM NUMBER

BOM NAME

BOM OPTIONS

630-9879

PCBA, MLB, BETTER, K23

K23, 2PBOGHZ_CPU, BASTC, MXM, K23_MXM

639-0394

BCBA,MLB,2.80 GHZ-2M,

23

K23, 2P80GHZ

»U, B

©, MM, K23 _MXM

D 639-0185

BCBA,MLB, 2.93 GHZ,K23

K23,2P93GHZ_CPU, BASTC, MXM, K23_MXM

630-9983

PCBEA, MLB, BEST, K23

K23, 3POGHZ_CPU, BASTC, MXM, K23_MXM

639-0509

PCBA,MLB,3.06 GHZ, K23

K23, 3P06GHZ

PU, BASIC, MXM, K23_MXM

639-0109

PCBA,MLB, 3.16 GHZ,K23 (INVI

STIGATION)

K23, 3P16GHZ_CPU, BASTC, MXM, K23_MXM

630-9880

BCBA, MLB, ULTIMATE, K23

K23,3P33GHZ_CPU, BASIC, MXM, K23_MXM

607-4427

BCBA, MLB, DEV, K23

DEVELOPMENT , DEV_GROUP

BOM GROUPS

BOM GROUP
BASIC COMMON, ALTERNATE, NCP7A, XDP, BETTER , MCP_ISL9563A, PRODUCTION
McR7A BOOT_MODE_USER, MEMRESET_HW, MEMRESET_MCE
DEV_GROUP XDP_CONN, LECPLUS, VREFMRGN, MCP_PWR_SENSE, MCP_CPU_TDIODE, PECI_SMB, MOJOMUX

BOARD

STACK-UP

TOP

SIGNAL

2

GROUND

SIGNAL

POWER

POWER

3
4
5
6

SIGNAL

— 7

GROUND

BOTTOM

SIGNAL

- Bk

COMMON

ory | pescrreron

ENCE DESIGNATOR ()

Bom oPTION

1 Mer7A-on, 802, 352500, 861427 1400 6
33880722 | 1 e uce, nerra-oa, sos, 3sxasm, otz o 1400 crrticaL | o
33170170 IC,EFT BOOTROM,K22/K23 us100 CRITICAL
33850765 | 1 | 1C,X1022112AY,13548,167BGA usL00

3| remmiezsson aron measenrven, sap qes 3700

earts | orv | pEscrrerion REFERENCE DESIGNATOR (S) BoM OPTION
33783735 | 1 80c, 654, 1066, Ro, 0, LaA ceu ocrz_ceu
B30, 65,1223, 80, e, s cpu e3cHz_cPU
[P cru 3p160mz_cro
33783727 | 1 | wue.siaan,ra,2.226, 65w, 1322, 80, e 1n ceu crrtrcar | 3p3scmz_ceu
33783807 | 1 | wirsisan,ora,2.sa0, 65w, 1323, 50, e dn ceu crrrrcaL | 2pescuz_ceu
eart# | orv | bescrrerion REFERENCE DESIGNATOR (S) | CRITICAL | BOM OPTION
0s51-7863 | 1 sy K23
820-2507 | 1 ey 23

ALTERNATES

MCP -J SKU HAS INTEGRATED GBU

MCP -D SKU DOES NOT
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CPU Heatsink
4mm Plated Holes (998-0850)
omrr
ZH0700
4P75R4
D l
I

omrT
ZHO0701
4P75R4

ILO

omMIT omrT
ZH0702 ZH0703
4P75R4 4P75R4

DIMM CONNECTOR NUTS

Nuts (805-9582)
CRITICAL CRITICAL
NUT 0751
E OD1.4H-1

40-3.25-TH

NUT
NUT-4.250D1.4H-1.40-3.25-TH

CRITICAL

[UT0752
NUT-4.250D1.4H-1.40-3.25-TH

CRITICAL

‘UT0753
NUT-4.250D1 4H-1.40-3.25-TH

D
MCP Heatsink
— EMC Springs (870-1125) —
CRITICAL crITICAL
.| sco700 .| sco701
ENT_spRING] ENT_sPRING]
C C
Rear Cover
Standoffs (860-1255)
CRITICAL CRITICAL crITICAL cRITICAL crITICAL crITICAL
SDF0713 SDF0714 SDF0715 SDF0717 SDF0718 SDF0719
STDOFF-6.80D15.0H-1.56-TH STDOFF-6.80D15.0H-1.56-TH STDOFF-6.80D15.0H-1.56-TH STDOFF-6.80D15.0H-1.56-TH STDOFF-6.80D15.0H-1.56-TH STDOFF-6.80D15.0H-1.56-TH
Backer Plate
B B
Nuts (835-0269)
CRITICAL CRITICAL CRITICAL cRITICAL
NUT0700 NUT0701 NUT0702 NUT0703
NUT-6.50D1 . 4H-1.56-3.8-TH NUT-6.50D1 . 45H-1.56-3.8-TH NUT-6.50D1 . 45H-1.56-3.8-TH NUT-6.50D1 4H-1.56-3.8-TH
A SN NASTERNASTER
Holes
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MCP_TV.

NC ON

DAC_RSET

UNUSED ALIASES

. _TP_ENET_INTR_L

NC ENET INTR L
B

MCP_TV.

DAC_VREF.

NC_MCP_TV_DAC_RSET
HAKE. BASEZTRUE o

MCP_CLK27M_XTALIN

NC _MCP TV _DAC_VREF
MAKE_BASESTROE  —

TP_ENET_PWRDWN_L

., _TP_MCP_KBDRSTIN L

MARE T

NC_ENET PWDWN_L
MAKE_BASESTRUE

NO_TEST=TRUE

MCP_CLK27M_XTALOUT.

NC_MCP_CLK27M_XTALIN
HAKE. BASE=TROE o

NC_MCP_CLK27M_XTALOUT
TROE  — O

MAKE_BAS

TEST-TRUE

NC_MCP_KBDRSTIN_L
MARE_BRSEL L

TP_MCP_GPIO_18

NC MCP_GPIO 18
MARE_BASE-TRUE NO_TEST-TRUE

16 CRT_IG _R_C_PR e NC _CRT IG R_C_PR 2 TP_MLB_RAM SIZE — NC _MLB_RAM SIZE
1w CRT _IG G Y Y — NC CRT 1G G Y Y 1 TP_PCI _C BE L<3> — NC PCI C BE L<3>
2 CRT IG B COMP PB - NC CRT IG B COMP PB_______ 15 =
16 CRT_IG _HSYNC — NC _CRT _IG HSYNC s TP_PCI CLKI1 — NC PC CLKl
16 .CRT_TIG VSYN( — NC RT_I1G_VSVYN TP_PCI FRAME I, — N¢ P I FRAME L
16 =GR A No-TETTITE _RCI_ERAME =N5=R5% Ne-ESTomTE
15 _TP_MCP_RGB_HSVYNC — NC _MCP_RGB _HSYNC . TP_PCI _GNTO_L — NC MCP_PCI GNTO_L
. _TP_jcp_RGR_vSiNC — e uce_moR_vewne . TP_PCT_oNTI 1 e PCI GNTI L
_HCP_RGR = NGERRE NoTESTITE _RCI_GNTI] NSRS A oo
TP PCT AD<31..15- NC_PCT AD<31..15- | Tp_per_TNTH L e _per w5
. TP_PCT_TRDY L — ncper R L . TP_PCI_INTX_L —  wc per mix L
_RCI_IRDY ] = e BR NoTESTITE _RCI_INTX = NP
. TP_PCT C_BE Lel..0» . NC BCI_C_BE Lel..0 . TP_pCT_INTY I, —  we ser mren
. TP_PCT_SERR L — ncorer seer s . Tp_pCT_INTZ L —  wc per vz L
= NoTESTITE = NCP i No-rESTEmTE
. TP_pcT_pEVSEL L _ wc per pEvsen L | tp_per_eax _ wc e ez
. TP_PCT_PERR L _ wc_per prRR L . TP_PCI_RESETI L I
s TP_LPC_DRQO_L — NC _LPC DRQO _L 1 TP_PCI_STOP_ L — NC _PCI_STOP L
—_— roTEETRGE — roTESTTE
. _Te_mep_pur_sto_crx ne uep sue s10 crc . TP_pCT_TRDY I, Ne per Tmpy L

, _TP_PCIE_CLK100M_PEAN

NC_PCIE CLK100M_PE4N
MARE No_TEST-TRUE

T_PCIE CLK100M PE4P — NG PCIE CLK10OM_PE4E
=

"~ BASE-TRUY NO_TEST=TRUE

; TP_BCIE_C

LK100M PESN _— NC PCIE CLK100M PESN
= =—tiare

No_TEST-TRUE

NC PCIE CLK100M PES

. _TP_PCIE CLK100M PESP — i3
= —BASE-TRUY NO_TEST=TRUE

» TP_BCIE CLK100M PE6P — NC PCIE CLKIO0OM PEGP
= = = =—tiare

NO_TEST-TRUE

., _TP_PCIE_CLK100M PE6N _—

NC BCTE CLK100M_PEGN
TARE TEST=TRUE

. BCIE _EXCARD PRSNT L — NC PCIE EXCARD PRSNT L
MARE_ BACESTRUE To_TEST=TRUE

. _TP_PE4_CLKREO L NC_PE4_CLKREQ L
—= MARE_BASE-TRUE NO_TEST=TRUE

., _TP_PE4_PRSNT L

NC_PE4_PRSNT L

MARE_BASE-TRUE —  NO_TEST=TRUE

. _TP_SB_A20GATE NC_SB_A20GATE
=== =—ARE BRSE-TRUE

NO_TEST=TRUE

.. _TP_USB_10N — NC USB_10N
== WAKE_BASE-TRUE

NO_TEST-TRUE

TP_USB_10P NC_USB_10P

MARE_BASE-TRUE

NO_TEST-TRUE

.. USB_MINI N — NC USB MINI N
=K,

T BASE=TRUE NO_TEST=TRUE
NC_USB_MINI P

USB_MINI_P —
= = = WARE_BASE-TRUE

NO_TEST=TRUE

. USB_EXCARD N = NC USB EXCARD N
= =

MARE_BASE-TRO]

NO_TEST-TRUE

.. USB_EXCARD P

NC_USB_EXCARD P
MARE_BASE-TROE NO_TEST-TRUE

2 ODD_PWR_EN L NC ODD PWR_EN_L

MARE_BRS

NO_TEST=TRUE

ECIE_CLK100M EXCARD P — NC PCLE CLK100M_EXCARD P

. CIE_CLK100M _EXCARD N — NC BCIE CLK100M_EXCARD N
= TEST-TRUE

., _EXCARD_CLKREQ L NC_EXCARD CLKREQ L
MARE ] WO TEST=TRUE

. TP_PCI AD<12

— NC PCI AD<12..10>
MARE_ BASE-TRUE NO_TEST=TRUE

. _TP_BCI_AD<8> NC_PCI AD<8>
RE_BASE-TRUE NO_TEST=TRUE

TP_PCIE_PE4_R2D _CP
TP_PCIE_PE4_R2D_CN =
TP_PCIE_PE4_D2RP =
TP_PCIE_PE4 D2RN =
PCIE_EXCARD _D2R_P
PCIE_EXCARD D2R_N

PCIE_EXCARD_R2D.

NC PCLE_PE4_R2D CP
NO_TEST=TRO

NC PCIE PE4_ROD CN
MARE BASES 0_TEST=TRUE

NC PCLE _PE4 _D2RP

MARE_BA NO_TEST=TRUE
NG PCIE PE4 _DORN
MARE_BAS NO_TEST=TRUE

NC PCIE_EXCARD D2R P
NAKE_BA TEST=TRUE

NC_ECIE EXCARD D2R N
TAKE_BAS TEST:

NC PCIE_EXCARD R2D C_P
“TEST=TRO

TRD:

_PCTE_EXCARD R2D_C_N —  NC_RCIE EXCARD R2D CN

= === = VA¥E_BASETRUE O TESTSTROE
NC_USB_TPAD N
WARE_BASE=TRUE
USB_TPAD P — NC USB_TPAD P
= = = WAFE._BASE-TRUE

MCP HAS INTERNAL 15K PULL-DOWNS

USB_TPAD_N

WO_TEST=TRUE

NO_TEST=TRUE

UNUSED MEMORY SIGNALS

.- _TP_MEM_A_CLK2P — NC MEM A _CLK2P
= = WARE_BASE-TRUE

NG_TEST=TRUE

1= _TP_] _CLK2N

NC _MEM_A_CLK2N
MARE_BASE-TRUE NO_TEST-TRUE

= WARE_BASE-TRUE NO_TEST=TRUE

TP_MEM_A_CLKSN — NC MEM_A_CLKSN

= WARE_BASE-TRUE NO_TEST=TRUE
.» _TP_MEM B_CLK2P = Ne MM B CLKID NO_TEST=TRUE
= WARE BASES =

S TP_MEM B CLK2N - NC MEM B CLK2N  NO TEST=TRUE
MARE_BASE-TRUE

i _TP_MEM_B_CLKSP NC MEM B_CLKSP NO_TESTZTRUE
MARE_BASE-TRUE
.« _TB_MEM_B_CLKSN = NC MEM B cLKsN I
= WARE_BASE-TRUI

UNUSED GMUX JTAG FROM MCP

=—VarE_BA:

NC_GMUX_JTAG_TDO
MARE_BASESTRUE

=NO_TEST-TRUE

., _GMUX_JTAG_TDO =

NO_TES

.. _GMUX_JTAG_TMS NC_GMUX_JTAG_TMS

Isyuc MASTER=K22

UNUSED SIGNAL ALIAS
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SIGNAL ALIAS

.1 TP_MLB_RAM_VENDOR —  MXM_GOOD .
TAKE

o221 M SLP 83 L oL 2 PM_SLPS3 BUF2 L 64950 7
TIARE

(P50 HAS A 100K TO GROUND)

PEG Slot Support

. m—PEG_CLK100M P — GPU_CLK100M_PCIE_P oo R
- - = TAKE_BASE-TRUE — =
- PEG_CLK100M N — GPU_CLK100M_PCIE_N o 10
[asog = = = TAKE_BAGR-TRUE — = pued

— TAKE BASE-TRUE
c . PEG_D2R_P<0..15> PEG DOR P<0..15> e

PEG _D2R N<O..15> 86 10:
e el am

— 20 46 USB_EXTC
TARE BASE

+¢ USB_EXTD OC L —

K22/K23 Use one GPIO for both ports 2&3 OC
USB PORT 2 AND 3 (C AND D) SHARE OVER-CURRENT WITH PORT 2
PREVIOUSLY, PORT 3 HAD IT’'S OWN BUT EFI MAPS THAT TO EXPRESSCARD
SEE RDAR://6250424

— PCIE FW PRSNT L @

4 — PCIE MINI PRSNT L

Platform Reset Connections

LPC Reset (Unbuffered)

R981
33

LPC_RESET L

!

PCIE Reset (Unbuffered)

PCIE RESET L ) 2 FW RESET L o -

-2

MINI RESET L s

2 PEG_RESET L oD -

BCA9557D RESET L o

PLT_RST L oD

MEM_VIT_EN R 2 DDRVTT_EN sy o e

NO STUFF
1 C973
0, 4708

B R925
103 19 [EEY—LEC _CLK3I3M SMC R PLACEMET_NOTS-Place close to UM00 , A LPC_CLK33M SMC LD 105 45
R§229
102 2 [Ty BM_CLK32K SUSCLK R — SARA PM_CLK32K SUSCLK o e
MCP_CPUVDD_EN WILL ASSERT AFTER MCP_PS PWRGD IS UP
R?EO
1 [EE)—MCE_CPUVDD EN 1 A MCP_CPU_VLD oo

MCP_MII RXER = MCP_MIT N

SYNC_DAT

T =1 ‘R955 Signal Aliases
—wce 7 _crs 8 T
051-7863
1 d A.0.0
- NOTICE OF PROPRIETARY PROPERTY: Bizaue:e
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CRITICAT PECPU_VTT OUT LEFT 1o 1 1 CRITICRL
J1000 J1000
WOLFDALE - SKT-1 OLFDALE-SKT- L
BGA-NOHSK — -PPVIT SO CPU s s BGA-NOHSK
cpu Py
@SB A Les  usdhae (GO apsun ESH ADS Ly o D ESE D 120> madlp o+ (2 OF 7) b 32apaig ESB D Le32e oy i
o0 Ty ESE A Lt Pegla av o = ESE ENE L Ty e 0 N b 1+ b_33foms ESB D Led3e Gy
D D C W T A [ £SB_BPRT L gy v+ w0 R1003 I 2v O e FSE D nesie e D
o Gy ESE A Lsx  Ligla 6+ 8 I 2+ b 3ssloma ESE D Ledse G
00 14 FSB A Le7> magla 7+ DEFER: N e I ax D_36% FSB D L<36> 14300
e e ——s DRDY* 5 - oot SR b Rl Oy
o0 1 ESB A Leg>  Ragla s+ 2 5 b 37+ E17 ESB D Le37a Gy e
P G DBSY* ESE_DBSY I 20 200 - o y
(D> FSEA L<g>  Tsa ow 2 b o+ D_3svjoEl8 FsB D Le3gs 1 100
. FSE A L<10>  Usgla 10+ + B_BREQO L L - 30+ FSB D Le3os L
oo 1 EE-ESB A _L<10>  Usgla 10 5 3 BR_O*OE. Yael o_7 D 3s*pBEl8  FORD Le3ds oy
o0 1 Fsp A Lelle  Tadaiav QR PLACE W/ A TESTPOINT W/ A GND NEARBY Ip_sx Daoslomle PSR D Ledd: @i
- & IERRY 20CPU_IERR L - -
o0 1 QEyESB A Lelz>  Usga 12+ 3] Io_ov D_a1s s a1 L
Oz INIT*fy B2 CPU_INIT L N D1 D
o FSB A Leizx  Uta 13¢ 3 100 11 D 110> B0 o 10v b_azsloE21 FSB D Led2s 1
oy EsE A Lae:  vida s B[O sockeboa FSB_LOCK L (7 20 100 s oD ESED Lellz  Clidp 11+ D as+lpE2 ESE D Lotis
FSB A Lelss Vs - Lo FSE D Lel2s . o aan FSB D Ledd L
o uGDESEA LS Vighase J— PSB_CPURST L “GED-ESE D Lel2:  Dagp 12 PG FoR D Leits Gy
o DR Lea g 16 RS 0+ FSB_RS_L<0 S D G R ) D ésvp R BSAD LedSs Gy w0
o0 11 ETy-ESE_ADSTE_L<02REQJADSTE_O _— ron me T N 100 ETy-ESE D Lelsz  Cl2fp 14 Dagtob2z PSR D Lesee GEmuiam
_— o ] eso o [ T —— 20 oD ESE D Lelsz D11 oo 15+ D 47+foaz2 FSB D LedT> Gy 1o aee -
D G —— il S — ] R - FSB_DINV <0 - N FSE DIV Le2> ey
o 1 (ET>-ESE REQ Lel> Js (Jemo 1+ TRDY* FSB_TRDY L & wc o0 1 (E-ESB DINV 10> 28 PRI 0 DBI_2#5 D1 s -
o FSE_DSTE L N<0> ca gpsTEN 0+ DSTEN_2+[pm20 FSB DSTR L Ne2> e e
ve 11Ty ESE_RE 6 ofrEQ_2+ . e - - S—— <
5 B . mITMGD4  FSB HIT L ey i oo« QETY-ESR DSTR L P<0>  mo IpSTER 0 DpsTBP_ 2| @1 FSB DSTR L P<2> i i
oo FSB REQ Ledo ReQ 3+ . =
P T T HITHe B4 FSB_HITH L gy +¢ 100
oo e [FEa-t 1o (Ery-ESE D Lelse Qo 16w Db_s8+joD20 ESE D Ledf: ey
P CEU_B20M Loy e w0 oy ESE D Lella  Ea oo 17+ b 49loniz ESE D Lei9a e
& CPU_FERR L L0 Ty ESE D Lelfs  po gy 1s p_so+loz1a ESH D 150> G i
o 5 17+ ToNE 2 CRUTGNNE Loy 100 1oQED-ESB D Leloz £ dp 19v p_s1sfocas ESE D LeSiz G
o . oo e FSB D L<20> D7 - p_s2+pc1a FSB D Les2 14 100
pte 8 srecixs CPU_STRCLK L e D e i ] e — 0]
5 10+ > CPU_STRCLICLom FSE D Le21- 2 g 21+ [ICER FSB D Lesis 10
- Linvol K1 CPUINTR g s e S T g
100 14 FSB A L<20s vadla zox - 100 12 FSE D Le22> Io_22+ D_sas FSB D Lesds 1 100
DA LINTL CPU_NMI M D e —— Y O P —— - G
o ugE-ESBALe2l> AR o - e o 300 24 D s D 16300
c o0 14 CET ESB_ A Le22 nosda 2oe B S E—- w0 CEDESE D Le2as _ma o 24r b s6+jpalz £SB D Leses G 4 e e
100 10Ty ESE_A_Le23 azsgln 23+ Q w0 QET-ESE D Le252 D3 gl 25+ D_s7+for1n ESE D LeSTa Gy v s
FSB A Le2a nesdln 2ae B p— ESB_CLK C2U 2 " FSB D Lez6> I 26+ b_se* FSB D Lese
100 11 IS nesgl |5 Fer— N w0 14Ty B3 b 26 0_sevlyc2 s gD 1w
too 1 (EyESE A Ls2s2  ACSdla 25+ E—— 1o 1oQETy-ESBD Le27= @13 Qp 27+ D 59+ SE D L<s9: 100
10 1 (EyESE_ A Le2c> asiga 2er & 10 D FSE D Le28>  E1a oo 2ee b_eosloB10 ESE D Lo60- G i
10 11 QETyESB A Le27: aesda 27+ 9 o 1y ESB D L<29> G o 29 b e1+lale PR PITED G
10 1+ ESE A Le2g: A 26 10 oy ESE D L0 5 gp_30+ b_e2+lonzz ESB D Le62> Gy ki
roo Ty ESE A Ls292  AGedA 2o+ 1o 1eqEry-ESE D Ledle QI QD 31+ D 63+ D Lc63 20
= acala 30+ B e S 611 gforr 1+ DBI_3+5C20 £om DINU Le3> i
w0 uQEEyESB A L3l>  AGsdla 31w 200 18 FSB_DSTB L Nelx IpsTEN 1+ DSTEN_3+[oal FSB DSTB I Ned> @y v aee
TSR A Lei2e s 32w 10 11Ty S DSTB L Peln £12_IpsTee srap_s| c1 £SB DSTB L P<3> T i
200 14 A Loiie sl 33+
100 14 FSE A Le3ds a5l sax
100 11 FSE A Le3se P A
— ' —
12 41 10 BECPU_VIT OUT LEPT
GTLREF VOLTAGE SHOULD BE 0.635 * VIT
(63.5% OF 1.2v) - 0.762V
CPU_GTLREFO 11 25 100

NOSTUFF

NOSTUFF

A | SmamsTen ESRTNTEEVETTE U3
CPU FSB

e ™
051-7863 | D
ERTTETEY,

A.0.0
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(us)
+ 1+ 1o BECEU_VIT OUT RIGHT
1+« ZEEVIT S0 ESB CPU [
D =EEVIT S0 FSE CPU_ ' D
| PLACE TMS/TMI/TCK TERMINATION |
- 11 10 BECPU_VIT OUT LEFT A | WITHIN 3sMM (1.SIN) OF THE CPU |
3P e
X . . . g
R1129') R1130'| R1133' R1132'|R1135
51 51 51 51 51 1102
21 1 1
adh 1ty ey
] LY s (rex) 8177
10 BECPU_VTT OUT RIGHT CRITICAL
31600 crrTrcar
NosTurs
WOLFDALE-SKT- 1
'R1150 BGA-NOHSK J1000
- 130 ery WOLFDALE-SKT-1 -
e o0 55 [-CEU_THERMD P L frmwoa G O purcoon) ceu_purcp - s -tonsK
Rt s 5 CPU_THERMD N k1 lrumRMD = RSTE | CPU_DPRSTP L 200
: = glg  erepm——cwmmani g N —— -
20 52 (QU-CEUPECI L lpECT g|= DppsLE* CPU_DPSLP L 4100 ¢
L CRUDRILE L o0+ CI>.CRU_xDP_TDT o1
J— . A sLe+| FSB_CPUSLP L s 200
o 55 30 (—CRU $ erocroT ilg [ e — o o
= - EN_THRMTRLE L e & L CPURSLL g 1 Jmws 2
B VRDSEL[_BL3 NC - al
AG1 o TRST* le]
1o 220 CPU_GTLRERL —— cpu_tEsTEL 1
100 1 o CPU_GTLREFO —— - ST ec28/700_1
rrsTHI_12/701 M
[FC5 /GTLREF2 — —
ec3s /oTiRars cpy_esTEI o rrsTHI o
KroCCH | 2B N PU_TESTHI 1 =
= [ py_TES P P—
c . e conpor 2 Jeoms 1 e : - a c
- vsto o[ e c2s |resThr 3
— 2 Jcowr 2 = 2 = a
. _CPU_COMP<3> 1 lcomp 3 TPU BOOTSELECT) G217 |rESTHI 4 ] ;
< P 1
v _CPU_COMP<a 212 Jcowe s 21 Jree EIE
CeU_pD_1MpSEL £o |mesar Y P— @
24 |resTar 7 &
] cpu_TesTHI 10 R S—
R1151 -
31 CPU_XDP_BPM_L<0 AJ2 0
3 e et <0> e o+
$haen D= RSVD_ae| G5
ME-LF FROM 975X PDG: IMPSI L 100 +(ED-CEUXDE_BEM Lol w1 RSVD Na|_Ng
2402 o 51 PD TO GND N 100 13 11 CEEY-CRU_XDP_BPM Le<2> AL o i
2| =evo_es[es
(SELECTS 50 OMM SYSTEM IMPEDANCE) 100 15 11Ty CEU_XDE_BPU_Lc3s & .
. rsvp_aca| aca
o0 1 1+ IS CPU_XDE_BEY Ledz = S rsvn_
e ——— P & | mevo_asa[ azs
D s = 8| rovn_ras| ez —
1 © D CPUXDP BRMB<0> 1 leco7/memmo+ | Rsvp_aa| awz
13 11Ty CPU_XDP_BPMB<l> €9 lrca1/BeMB1Y RsVD_vz| v2
- CPU XDP BPUB<z>  Ga |restar o/mewmz+| mevp s| ns
100 1 11 CET)—CRU_XDP BEMB<3> G ITESTHI_8/BPMB3*| RSVD_E7| E7
Rsvo_azs|_ass
oare -
P
rrecrx o zsvp_nzo| az0
T rovo_sz3| m23
rsvo_r2a| E23
I
12 11 10 _BECPU_VTT OUT RIGH CPU BPM TERM |
—EECEU VIL QUL RICHY [ee
[es
. . . Revp_pa| 2
R1190|'R1191°R1192'R1193 |'R1194 'R1195
51 51 51 51 51 1
i Sie Tia U e 3
402 02 402 02
CPU_XDP 2PN L<0-
XDP BN _Lo1-
\ot 2 12 CRUXDE BEW Le2-
N~
\ot s 1+ CBU_XDE_BEN Led-
— o0 12 11 CEU_XDE_BEM Lesa ||
COMP<8> BECPU_VTT_OUT LEFT 15 11 12
copea-
copez- |
coper- ‘ J
o+ cou_coupcon CPU BEMB TERM R1182|R1183
(ALSO WRTTTEN AS BRMZ) %
1; 14 1 15 15 o
R1120 ['R1121['R1122 [‘R1123 |'R1128 ety
49.9 49.9 49.9 49.9 24.9 KENTSFIELD CPU SUPPORT 2
Sy Sy S S 2
it e i s
A Lk 15 5 CPU xpP BRMRo3:
Cru xDP BrUBL2~ = SRV AFYETE D33
l CPU_XDP_nPMB<1
= Ceu_xop EpMpoo CPU TEST & MISC.
————— e
051-7863 | D
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8 | 7 | 6 5 4 3 2 1
J1000 J1000
WQLFDALE-SKT-1 WQLFDALE-SKT-1
B ]I I e ] P e e ] B ]I B e e et 1 I e e P ] e I e e of A < o P BEA oHSK BeR_JomsK
D EEEEEEEEEE EEEEEEEEE BEEEEEEEEEEEEEEREEE EEEEEEEEEEEEE (s 'oF 7 o (6 oF M
. "5 1211 ¢ g
o e I = muzs
100 7: (Q)-CBU VID<d> aka |VID_a i el IR A B
B ey vipes- as Jvro_e §xz10 |1 ¢la13
00 72 WVID77 CRITICAL B 20%, - 208 A -
J1000 T T > 22
12 ¢ —=PR1VS_SO_CPU VCCPLL WOLFDALE-SKT-1 2l
.= CPU_VID_SELECT  aN7 |vID_SELECT ane -
B_CPU_VSS_SENSE AN4 |vss_SENSE pnos 2 ; »
00 71 M&Lﬁ\vs; MB_REGULATION VCC PLL DECOUPLING - A, ” -
C N D24
oo anp o
]| GND | sl ,GND, )
12 11 20 _PRCPU_VIT_OUT LEFT PPCPU_VTT_OUT RIGHT 1 11 12 - A B
FSB VTT DECOUPLING 20
TR_VTT SEL 2 : " H12
| AF17 AM10 H13
B a3
ey
AE18 | VeC® VCCP CORE DECOUPLING
heas (SEE VREG PAGE)
A o = SRV AFYETE D33
vee aLie CPU POWER, GND, DECAPS
EEE FEEEE 19844949499499442 EEEEE EREEE 051-7863
EEEEEE 1999994 EEEEEEREREEEEEEEEEEELEE d} Apple Inc.
S A.0.0
NOTICE OF PROPRIETARY PROPERTY: Bizaue:e
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MCP79-specific pinout

PP3V3_SO_XDP

5F
XDP_CONN ]
— CRITICAL Riz16 —
1300 i
LTH-030-01-G-D-A-TR i
Q> CBU_XDP_BPM Less BSEN_AQ — - BSEN JTAG MCP_TDO Pou)
o 21 GT—CEU_XDE_BEI RSEN a1 s el S JTAG_MCP_TRST L
o 5 QE—CPU_XDE_BEM Le3> BSDATA_AQ ——C [ DaTa_co MCP_DEBUG<0> o=
100 11 [Ty CPU_XDP_BPM Le2> aRanaTE 21 RongliEr) e — MCP_DEBUG<1> o
100 51 (T¥)—CBU_XDP_BPM Lel> BSDATA T 1 RSDATA_( MCP_DEBUG<2> oo
. P BEM L0 - 10 27 o . .
2 BU_XDP_RPM_ Ban R —— BSDAT: MCP_DERU
TP XDP_OBSFN B1 BSEN A1 24 23 BSEN D1 ITAG 1 oo
26 25 =
10 1 (IT>CRU XD BoMB<3> WBSDATA_BO — EX. BSDATA_DQ MCP_DEBUG<a> —
100 1 (TTy—CEU XDP_BEMB<2> BSDATA_R1 -C RSDATA D1 MCP_DEBUG<S> =
a2
100 1 [Ty CBU_XDP_REMR<l: BenATA B N R RSDATA D2 MCP_DERUG<6> o
xpp - = - bl - =
100 51 (TT>—CBU_XDP_BMB<0» JBSDATA B - 3 g QRSDATA D MCP_DEBUG<7> oD
R1399 5a 37
1K B
100 10 11 [ —CEU_PWRGD : : XDP_PWRG! PuRGD /i -0 20 ITeCLK/HOOKS 110
m i < xop
De_Ons20 00K 82 - ITECLES /HOOK: ESB_CLK_ITE N am s
vee_oBs_as a4 a3 vee_oss_co
PM_LATRIGGER L s00i -t 15 e BESETH /HOOK: 100XDP_CPURST L FSB_CPURST L o
JTAG MCP TCK HooK - L DRR# /HOOK XDP DERESET L PLACBHENT_HOTE-Place close to OP
0 m NOTE: XDP_DBRESET_L must be pulled-up to 3.3V.
SMBUS_MCP_0_DATA —— 51 g Ine CeU_XDP_TDO amoe
SMBUS_MCP_0_CLK scw -t - CPU_XDP_TRST L oD 1 w0
- e lo - cPy_xpP_TDI o e
CPU_XDP_TCK Tex0 - - CPU_XDP_TMS oD 1 w0
s _PRESENT#
— P xpp
' c1301 R1301"
51

SRV AFYETE D33

A e

eXtended Debug Port (XDP)

d} Apple Inc. 051-7863 | D
° 2.0.0
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Current numbers from email Poonacha Kongetira provided 11/30/2

7 4:04pm (no official document number)

ourT
U1400
MCP7A
£
(1 oF 11)
100 10 (ETy—ESB_DSTR L _P<0> -~ 140 o|cPU_DSTBPO* CPU_DO* [y ¥4l =@ ESE D L<0> aD -
100 1 FSB_DSTB I N<0= 140 JcPU_DSTBNO* CPU_D1# [ FSB D Lels i
100 1 QED—ESB DINV L<0> gy V4l fcPu DBIOY CPU D2 YA0 gy FSED Le2e SN
cpu_p3+huaz FSB D Lei» .
100 104ETyFSB_DSTB L Pels s DSTBP1* D3vDHUAL g ESED Lisiz
— [CPU_DSTBPL CPU_Da*[ Y42 ESB D Ledo> 10 100
FSB_DSTR I Nelo 137 Jepu_psTant+ iDLt
CPU_Ds*+p ¥ FSB D L<5> -
FSB_DINV 11> cpu_pBT1* -
2> e o e R CPU D6+ V42 qpumgp FSE D L> >
100 1 FSB_DSTR 1, Pe2> lcpu_psrapa+ CPU_D7+ 1141 FSB D Le7> M
D oI _ESR_DSTR L ez o5 (Joru_psTanze couperpTul g ESE D Lot B
100 10 GETy—ESB_DINV_Le2> — N35 (JcPy_DBI2* CPU_D9* [, T43 gy FSB_D_L<0> D
c *DTi2 g FSE D Lolos o e
100 10(Qy—ESB DSTB L P<3> o= M39 §CPU_DSTEP3* PU_D10
ceu_p11+h FSB D 11> .
100 10 FSB_DSTB I, Ne3» 181 Jopu_psTans« 1D eSO
e T e T cpu_p12+ FsB D Le12e w0
200 2 FSB DTNV L3> 241 gjceu_pBT3* DD
D —Tgern CPUDI*hEAL gy FSEDLelie
o . CPU D14*|PA2 gy FSE D Lolds =
00 10QET)—ESB A Ledz gy ARIS GCPU_A3 CPU_D15*pBa2 @=ESE D Lelse D
cPu_na cpu_paev FSB D Lel6s w0
lcpy_ns+ Dl LA gD
S CPUDI7+DBAIS gy FSE D Lelle Sy
cPU_As CPU_D18+HAMIG  qup ESB D Lelge gD o
crur CPU_D19+ 1 FSE_D_Lel9> 10
[CPU_AS CPU_D20% FSB D L<20> 10
— cpy_no+ D20 DLt
PU_ALO% cPU_D21* SE D L<2l> o
CruR CPUD224[y U314 ey FSB D Lc22s D e
cruALy CPU_D23* a8 FSE D _Le23>
cPu_n12 CPU_D24+ PSB D L<2a> 10 100
cpy_n13+ e . D
o ceu_p2s+, D Lo2s N
(CPU. cpu_p2e*pas =SB D Le2Ge o
cruRLs CPU_D27%f U3S @ ESE D L<27> GD v
cPU_ALe cPu_p2s* FSB D L<2g- 10300
cPu_n17 CPU_D29%h 107 qpuegp FSB D Le292 GO
[CPU_ALE cpu_pro*pRa3 @=FSE D L<30> oD
(CPU_RLS cru_paielyuze FSB_D_Le3ls N
100 16, FSB A Le20> 27 Jepu_azox D3DI0E gy B D L3l T
DB A L2 g AL QCPU Cpu_p32+pE. FSB D Lo32>
B G S o ST S 21i g FSE D Lo33 & -
c S o G S — TS A 21:  gue PSR D iois B
190 19D F:R_—’.._AAALA . 35 QICPU_A23 Nas @ FSE D Lo3se GD v o
100 10 CETY—ES] =2 g BLII CPU_A24 R38 @=@ ESE D Lc36o D
o Ty ESE A L25: gy alza(cpy_azst
- - & ESB D Le37- Dt
FSB A Le26> AT33 Jopy_Azer
QDo A L gy BTGP A2 m N1 gy FSED Loze. o
200 2 FSB A L=27> lcpu_nz27+ .
B A Le2es S o [9)) D L<39> .
DR ALl g ALILQCPU A2E FSB D Lei0>
e DAl g BALGCPY A2 eon b reis
(o0 10Ty ESE A Le30> — 33 Jepu_azox (&3
AL33 Jepu_azo FSB D Lei2s
100 1 FSB A L<31- lcpu_n31v plol—e—p— D
100 10(gEy—FSB A L<32> — AN3S olc) 32+ = = o
(CPU_A32 FSB D Ledd>
= G o G S FSB D Lesss o
I e <34> —— 220 4%
(CPU_A34 FSB D Lecd6> 10
FSB A L35> lcpu_n3s+ e O
— D S o — R o B D Leas
Lov 10> ESE_ADSTE Le0 @@= AEI6 oJcPy_ADSTEO HIO gy FSR D Lodg: = =
100 10(GT)—ESB_ADSTB Lcl> gy AK3S GJCPU_ADSTBI* La2 FSB D Led9s .
4l e FSB D LesOn o
100 10, FSB_REQ L<0> C38 JcPU_REQO* Ma0 @ ESE D L<Slo o
100 10 FSB_REQ Lel> a3 gJepy_REO1+ FSB D L<52> .
o o (ETyFSB REQ Led> g ABIS Jopy mEQ2* a1 ESB D Les3s N
100 10y ESE_REQ L3z = 2037 Py REQ3 xa = ESE D Losic o -
100 16, ESB_REQ Led> C39 CPU_REQ4* CPUDSS*(MA2 ey FSB D L<SS2  @mmyi
cpu_pser, D L 10200
00 10 Fss ADS L & 2DI2 JoPU_ADS* cpu_ps7eh L4l ESB D Les7s 10 300
200 3 FSB_BNE_L lopy_exms ceu_psar FSB D Lest .
19 10Ty ESB_BREQO L e 2510 ey srov cou_psow s e—e 55 0 Losos =S
B wFSB_RREO1 L > BLi2cry sRis CPUDEO+H140 g FSE D IcG02 Sy
L0 50 11 [ RM_THRMTRIP L (o0 1o(TyESE DBSY L & 2D33 JoPU_DBSY U D61+ KAl gy FSE D Legl: &
100 1 FSB_DRDY I, lcpy_pRDY+ cpu_pe2+, FSB D Le62> w
L0 10Ty ESE HIT I > 2812 JoPU_HIT CPUD63*h AT g ESE D Leo3n D e
oIy ESEMITM L g ansogceu st
w0 1 CID_ESE_LOCK L 2043 Jopu_tocks CPu_BPRI*hAASL g PSR BPRI L o e
, FSB_TRDY 1, 241 Jcpu_TROY* CPU_DEFER* FSB_DEFER L 10 300
CPy_PECT MCP .
R1420°|R1421 QCEUBECIMCE g EA1{CEU_PECI BeLk our cru p| G4z .  FSE CLE CPU P P
470 470 020 11 Y —CBU_PEOCHOT L, @ 2141 Jcru_procroT -ouTcPu e oo j—
sy sy - BCLK_OUT_CPU_N| 1 ESB_CLK CPUN a 100
o - 43 Jepu_THERMTRTEY
w0 w0 10 (T CBU_EBRR L 240 JCPU_FERRY BCLK_OUT_1TP_p| ESB CLK ITP P
BCLK_OUT_ITP_N| 2 ESB_CLK ITP N 3 100
- i [EEy—CRU BSEL<2: - raz_lcpy_sser2
- (CPU_BS] BCLK_OUT NB_P| Arai oESB_CLK MCE P
100 32 [QEy—CBU_BSEL<1x - D42 lcpy_psELL . o oLk
2| 2] P o BCLK_OUT_NB_N| 0o FSB_CLK _MCP N
1 [—CPU_BSEL<0> e P41 |cpu_ssELo OUT_NB_|
-back clock for
1 10 (Ey—ESB_RS L0 > 1041 gcPU_RSO* BCLK_IN_N
1 0 Y —ESEES Lels > 2BA1 JCPU_RS1Y BCLK_IN_p| AJs -
. QO ss ss 2w & nci2 dopu rsae
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- wrr_rxpo| m2s oD = |
104 3 ENET_RXD<3> MIT_RXD3 o ¢ bd el I
[ e A mir_rxoi| 24 g | |
RGMII 1
104 37 [E—ENET_CLK125M RXCLK 223 NI _RXCLK — MII_TD - o ! |
14 7 CID_ENET_BX_CTRL - 11 _rxov MIT_TXD3| D25 oy o | Mi1 o ,
+ CIm>—=MCR_MIT RXER - E21 MIT_RXER/GPIO_36 MIT_TXCLK| D24 ugy ENET_CLK125M_TXCLK y o S ! |
ER ewcesmicon S i cor/arro_zo/mens pata WIT_xen| con wg | mwer_x_cra D o I NoTE: ALL Apple products set strap to ‘
R + CD>—=lice_MI1 Crs w# 222 JMTT_CRS/GPTO_21/MsMB_CLK | MIT, RGMIT products will enable
_CRS/GPTO_; = MIT_MDC| D21 oy ENET MpC o . = : . |
, - o> cature via software. This -
— & _TB_] _INTR ] MII_INTR/GPIO_35 MIT_MprOl C21, ENET_MDT D ! N i |
- | avoids a leakage issue since
PR1V0S_ENET MCP_PLI MAC MIT_purDWN/GP1O_37] G TP ENET PWRDNN L ) MCP79 requires a S5 pull-up !
s A (Ro1) Lz22 var1_puar_wacers
BUP_25Miz| 21 gy MCP_CLKZSM_BUFQ_R. —
LaMCP_MIT_ComP_vDD 27 Jurz_comr_vop =
LoaMCP_MIT_COMP_GND 227 Jwrz_comr_cnp ENET_RESET L oD
. PPIV3_SO_MCP_DAC .
R181L V3P3_RGBDAC_VDD] 122 g02 o 206 ma (A01)
Ie McP RGR DAC RSET 12 |res pac_reer V3P3_TVDAC_VDDL K 103 ma
b TP_MCP_RGE_DAC_VREF =
A 238 |RGB_DAC_VREF DDC_CLKO| Bil o MCP_DDC_CLKO
DDC_DATAO| 221 quugp—|tiCE_DDC_DATAD c
RGB_DAC_RED[_B39 gy TP_MCP_RGB_RED RGB DAC Disable:
@) ® ¢ orzmy] - TP_NCP_RGR_GREEN ay to float all RGE_DAC signals
. MCP_TV_DAC_RSET 15 Jrv_pac_rser y OB bAC R e — Oay to 1 o on e slanae N
hosny S ; sLUE] L c A0 pull-ups still required.
B T v e i B o0 10/ 000. 0 i s a1z
@ RGB_DAC_HSYNC| 240 g TP_NCP_RGR_HSYNC
§ RoB_DAC ] -
[ T i s o o i :
TV / Component
20 ¢ _=BP3V3 85 mCP ¢ /e V_DAC_RED| B35 gy cRT 16 R ¢ PR TV DAC Disable:
(D—lCE_CLK2 7 XTALIN o—caa lxzanon Tv ¥ oy TV_DAC_GREEN| 516 wgy CRL_IG.6 ¥ ¥ Okay to float all TV_DAC signals
MCP_CLE27M XTALOUT. S — Comp / Pb TV_DAC_BLUE|_C36 gy CRT_1G_B_coMp_PB Okay to float XTALIN_TV and XTALOUT_TV
= * - DDC_CLKO/DDC_DATAO pull-ups still required
TV_DAC_HSYNC/GPIO_14| D15 wg crT_16_HSwNe X 1 pull-up @
TV_DAC_VSYNC/GPIO_4 - CRT_IG_veune
— —
LeCPLUS_GPTO 16 GPTO_6/PERR+/IGRU_GPTOS 1ren_TxC_P| B1S g LUDS IG A CLK P
- CDbe_1G ca par 215 GPTo_7/NFERR®/1GPU_GPTOT IFPA_TXC_N| G35 ogy LVDS 16 A CLK N
ee below) 52 g LVDS_1G_A_DATA P<0>
v LVDS_1G_BKI,_PWM (See bel cas lrep sxr cTn/ceIo 57 1FPA_TXDO_P|
S - 1FPA_TXDO_N| - LVDS 1G_A DATA Ne0>
Interface Mode Lvps_1G_BKL_ON 2 luon_exr_on/Gp1o_s9 : 5
? ' R o IFPA_TXD1_P{ D LVDS_IG A DATA P<cl>
19 EUT}—LVDS_IG PANEL PWR @e—E40 |LCD_PANEL_PWR/GPIO_S8 o ’ o~ N
CP Signal TMDS /HDMT Displayport @ _PANEL,_ = =) 1FPA_TXDI N C12 g LUDS TG A DATA Nels =24
. IFPA_TXD2 | DI gy LVDS_1G_A_DATA Pe2> e
(CB_HDMI_TXC_P/N TMDS_16_TXC_B/N DP_IG_ML_B/N<3> CQUZMCEHDMITXC P g D35 IHDMI_TXC_P/MLO_LANE3_P i B n e
HPME_TXC e TR —Tet —THC_B/MLO_LANES ) 1rpA_TxD2 N C33 g LUDS 1G A DATA Ne2> =
-MCE_HDMI_TXD_/N<0> TMDS_1G_TXD_P/N<0> DP_TG_ML_2/N<2> . _HDMI_TXC ] lkoMT_TXC N/MLO_LANES N " —
/1 % IFPA_TXD3_P| Bad NDS_IG A DATA P<3= -
(CP_HDMI_TXD_p/Ne1> TMDS_1G_TXD_P/Nel> DP_TG_ML_p/Ne1> s - =
& _TXD_P/ _1G_TXD_P/! _IG_ML_| B MCP_HDMI_TXD_P<0> G35 [HDMI_TXDO_P/MLO_LANEZ_P IFPA_TXD3 N| Cid og LVDS_IG_A_DATA Ne3o oD
MCP_HDMI_TXD_P/N<2> TMDS_1G_TXD_P/N<2> DE_TG_ML_2/N<0> @5 L W00 B0 aneR e -
i e e + QI =MCP_HDMI_TXD_Ne0> @35 [1OMI_TXDO_N/MLO_LANE2_N WE: IFP is capable of LUDS (1.8Y) or TMDS (3.3V), need aliases
(CP_HDMI_DDC_CLK DP_TG_DDC_CLK = —THD0_N/MLO_LANEZ )
 owz_poc_ _16_Doe_ . 1CE DI _THD_Peto T A T] e
B (CE_KDMI_DDC_DATA DE_TG_DDC_DATA = 1rpR_TxC_p| L1 YDS_IG_B_CLK P — B
> I MCP_HDMI_TXD N<l> [HDMI_TXD1_N/MLO_LANE1_N - s 16 3
©_HDMI_HPD Dp_1G_HPD o . = e 17PB_TXC_N| K31 gy LvDS 16 B_CLK N o
_HDMI _16_eo 16 + QI —=tcE_HDME XD pe2 - lkDMT_TXD2_P/MLO_LANEO_P e
DP_TG_AUX_CH_B/N TB_DP_TG_AUX_CHE/N DE_TG_AUX_CH_2/N bt B
G AT e PR TG ROE G AT e . =MCP_HDMI_TXD No2o pows_mo2 v/ awzo oy 1ren_TxDa_pl 120 op DS_IG 8 DATA P<0> o
NOTE: 1M pull-down required on DP_IG_CA_DET if DP not used 1rPR_TXD4 N[ 129 gy LUDS_1G_B_DATA N<0> =
NOTE: 20K pull-down required on DE_HPD_DET. 107 o> (OOT}—DB_IG_AUX CH P @=—D43 [DP_AUX_CHO_P @ IFPB_TXDS_P| 129 wgy oD v 2o
NOTE: 1K pull-down required on DP_IG_AUX_CH N if DP is used 107 »» () DP_IG_AUX_CH N Ibe_aux_cro_n 1FPB_TXDS_N| K29 o oD
— TreB_TxDe_p| L. o
NOTE: HOMI port requires level-shifting. IFP interface can - (see below) e - oD
. f’d N @ o o o 9h T o N DVI_HPD_GMUX_INT lHPLUG DET2/GPIO_22 IFPB_TXD6_N| K30 egy o - -
e used to provide or dual-channe withou 58 -> .
+ CIE>_=MCE_HDMI_KED I 7 o[ w0 g VDS_IG_B_DATA P<3:
level-shifters. > e _pET TEPD THDT P =
1FPE_TXD7_N| LUDS _1G_B_DATA Nezo .
Lvps Power +VDD_TFPx at 1.5V . _=PP3VIRIVS_S0_NCP_IFP VDD e 4
Dual-channel THDS: Power +VDD_IFPx at 3.3V 190 mA (A01, 1.6V) + sz2_{usvs_teon_voo
s epn v 2 c Lyps_16_ppe_cri -
| bpavs S0 wee vern v1pe_rees_vop DbC_CLK2/GPTO_ - 08 500_CLk_ -
= DDC_DATAZ/GP1O_24| B30 ggugg—|LVDS_IG
16 ma (A01) & ma 28 lv3ps_pLL_1FPAB - - - — —
oo [V3P3_PLL_HOMI DDC_CLK3| D31 gy CP_HDMI_DDC_CLK P
. _=PP1V05_SO_MCP_HDMI VDD 125 |v1p1_womI_voD ooe_patas| a1, CP_HDMI_DDC_DATA oo
95 ma (a01)
107 26 (EMCP_HDMI_RSET 1_fiomr_rseT IFPAR_RsET| Ei2 MCP_IFPAB_RSET oD
1 2 ) _MCP_HDMT_VpROBE 230 Juomr_veross 159aB_veroBE| Ga1 MCE_IFPAB_VPROBE oD o
‘R1850
: 10x
GPTOs 57-59 (if LCD panel is used) :
Tn MCP75 these pins have undocumented intermal
pull-ups (~10K to 3.3V S0). To ensure pins are low
by default, pull-downs (1K or stronger) must be used.
A Y P ger) gsyuc VASTER-KZ SNSRI EVIEYETTE P2
MCP Ethernet & Graphics
DVI_HPD_GMUX_INT
ZDvi en oMo R v 2
Alias to DVI_HPD for systems using IFP for DVI Apple Inc 051-7863 | D
Alias to GMUX_INT for systems with GMUX N ey
Alias to HPLUG_DET2 for other systems. .0.0
Pull-down (20k) required in all cases. NOTICE OF PROPRIETARY PROPERTY: Bt
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ourr
Ul400
MCP7A
oA
(7 oF 11)
1ov 10 _BCI_REQO L 12 fect_regox PCT_aNTov| R - TB_pCI GNTO L .
woe BCIREOLL  yo lpcT REQ1+/FANREMZ PBCI_GNT1+/FANCTL2| 110 TP_PCI GNTI L .
© T} CRTMUX SEL TV L 13_|pcr_REQ2+/GPIO_40/RS232_DSR PCT_GNT2#/GPTO_41/RS232_DTR® GMUX_JTAG TMS .
lpCT_REQ3+/GPIO_38/RS232_CTS* BCT_GNT3+/GPTO_39/RS232 RTS*| ULl g  GMUX JTAGTDI g
bCI_REQ4*/GPIO_52/RS232_SIN*  BCI_GNT4*/GPIO_S53/RS232_souTs| B3 - McP RS232 SOUT L = -
D DI e :
D lCE_DEEUG=1 > aE10 |pcr_ap1 PCI_CBE1*)BAS g TP PCL C BE Lel= .
D _Mce_DEBUGE2> aca lpcr_apz PCI_CBE2+|yBAI1 gy TP PCI C BE Le2o
\:ED—liCE_DEBUG=3: 2E11 Jecr_aps PCI_cBE3+h U @—$ T PCI C BE L .
I _liCe_DEBUG<4> ag3_lec1_apa -
LI McE DERUGss=  ace leer aps PCI_DEVSELS| .
oI MCE DEEUGS>  am2 leci ape POI_FRAME*[0 VS gy .
QD MCE DERUG=7>  acy Jeer_ap7 PCT_IRDY*0AA10 g TEECIIRDYL .
. Ip_PCI AD<8- aca lect_aps BCI_PAR| Y1 ey TP PCI PAR .
TR RCIAD<o>  amo leer aps PCI_PERR*/GPIO_43/RS232_DCD*| BEQ  qquegy TR PCIPERRL .
S IR BCIAD10>  aco Jeer apio PCI_SERR*)BAT  gpmp T PCL SERRL
S IPPCIAD<Il>  aCio Jeer apu1 PCI_STOP*|0Y2  ugp TE BCISTOPL .
o e e PCI_PMEF/GPTO 30| T g PMLATRIGGER L gy
TR RCIADA13>  am Jeer apis - o
TR PCIAD<is>  aas Jeer apia e R (Es)
4 TP ECI ADe1se s |ect_ap1
. TP PCI AD<16> w3y lpcr_apis PCI_RESETO*| R - MEM_VTT EN R o
2 TR_PCI_AD<17 gs_{pcr_ap17 H PCI_RESET14| _RCI_RESET1 ] h
o TP PCT AD<18> ws lpcr_apis
+ TB_PCI ADe19: 17_fecr_ap1s O
o TR RCI AD<22> w2 lpcr_apzz pe1_cukil B2 - TP pe1_crxl .
- er_crrz| m LPCI_CLK33M MCP R
s TP PCIAD<23>  wo Jecr ap2s - -
s IR PCI AD<2a> w3 lecr ap2s
4 TP PCI AD<25: w11 lecr_apz (RI910
C + “Ip_pCI_AD<26> w2 loer_avze “
4 _TP_PCI AD<27> us |pcT_AD27 i
« TR PCI AD<282  m lecr apze
TP ecrapezer  ug leer avas [ — [ SLACENENT NoTE-?lace close to pin RS
4 TP PCI AD<30 5 |ec1_apao
S IR RCIADSIl> w Jeer apa1
L TR ECLINWL  e2decr mvrwe
o LERCLINIEL i gPci INTie LpC_FRANE*|oADS 2 LEC_FRAME R _L R1960 22 . : o
. TE_pCI_INTY L N2 dlect_twrye - L — gt = =
T — ENRDHIN® /GPTO_S4/EXT_NMI| AEL LPc purpwN & oD
LPC_RESETO*DAES o LPC_RESET L g
. e per neoy o 13 geer meowe @) - =
Q—I LPC_ADO LPC_AD_R<0> R1950 22 31 2 >
oo [MDEMCLKRUNL A1) [pCI CLKRUN*/GRIO_42 Lec_ap1 LEC AD Rel> R1951 22 ; % vwen ww =
,_'| LC_AD2| LPC_AD Re2- R1952 22 PR =
. D EuE L Loc bRO1+/GPIO 15 Int PU Lpe ap NN Rios3 22 PR =
L TR LPCDROOL  am diec DROO*  Int PU
- LEC_SERTE Es |Lpc_SERIRQ Int PU LPC_CLK LPC_CLK33M_SMC R o
'R1961
10K

lenp

GND

Strap for Boot ROM Selection (See HDA_SDOUT)

)
2
8

vep_Rs232_sour % R1989  s.x ‘

PCI_REQO L. R1990 8.2K 1 2

PCI_REQL L R1991  8.2K 1 B e weir i

CRTMUX _SEL_TV L R1992 8.2K 2 o ow e e

MCP_RS232 SIN L R1994 8.2K 1 2 Gorew weLEane
= T

MCP PCI & LPC
051-7863 | D |
T 0.0
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ourT
U1l400
MCP7A
(s oF 11) External A
os as SATA_HDD R2D C P - 17_{sata_no_Tx_p UsB0_p) SB_EXTA P o
oz 4x SATA HDD R2D C N sata_no_1x_n usBo_N| USE_EXTA N
AirPort (ECTe Mini-Card)
102 v (TE>—SATA HDD D2R N - 15 |sata_ao_rx_n vss1_e|_c Use MINT P .
102 <o (qM)—SATA_HDD D2R P - 14 _|saTa_no_rx_p UsBL_N| USE_MINT N .
External D
D uspa_p|_nze uss_pxtD_p o D
USB2 N| 520 gpugy  USB EXTD N oo
. (m}-SATA ODD 2D C P - 211 |sata_a1_1x_p Camera
-+ QI —SATA ODD R2D C X - 10 s USB3_P| E29 qqugy  USB CANERA P oD e
USB3_N| 029 ggugy  USB CAMERA N o>
102 0n SATA_ODD D2R N s leata a1 rx N ®
102« [Iy—SATA_ODD D2R_P - ke |sata_a usea_p| k2 uss IR P o
< Uena M| 127 gy usE_1a =0
[l o Sy S—
USES_P| J26 ggugy  USE TPAD P oy
TP_SATA C R2D CP - K2 _[saTA_BO_TX_P K[: 9))] USBS_N| 27 e USETEADN .
_SATA_C_R2D_CN - 13 lsaTa Bo_TX N Bluetooth
SRR B T T, -
_— Te_SaTA C_p2RN - 12_{sata_Bo_RX_N USBG_N| G27 g USE BTN Dol —
TP SATA C D2RP - 21 |sata_so_rx_p External B
USB7_P| D27 gpuyy  USB EXTB P o
USB7_N| E27 gy USE_EXTE N =
Expresscard
SATA D_R2D CP - a4 fsata_s1_TX_P USBS_P| K25 gy  USB EXCARD P ey .
Te_saTA D R2D_CN - L3 Jsata B1 TX N vsee_n| 125 USE_EXCARD N .
External C
TP_SATA D D2RN - AL |saTa Bl RX_N 125 gy USE EXTC P oD
SATA D D2RP - K3 |sara 1 mx_p D25 g USB_EXTC N G« o
USB10_P| F25 qpugp TP USE 10 .
USB10 M| 025 gy TRUSEION .
c Te_saTA B RID CP - AL [sata_co_Tx_P C
TE_SATA E_R2D CN - 21 |SATA_CO_TX_N USB11_Pl K23 gy USH _SDCARD P oD R2050
USB11_N| 123 qpugp USBSDCARDN  Siim 03
o_sata_n_pomy - lsaTa_coRxn i
TP SATA B D2RP - me3 |sara_co_rx_p -
USB_0CO*/GPIO_25 121 gge uss_pxTA OC L -
USB_oC1%/GPIO K21 g use ExTB OC L &
USB_0C2+/GPIO_27/MGPIO| 21 gpm USE_EXTC_OC L. oo
e saTA P RID CP - 2P3 fsata_c1 X P USE_OC3+/GPIO_28/MGPIO| 2l e EXCARD OC L
Te_sATA F_R2D_CN - ap2 |sata_c1_1x N
323 ussl_L PP3V3_S0_MCP_PLI USB .
Te_SATA_F_D2RN - an A comxn V3P3_PLL I
TP SATA F D2RP sata_c1_rx_p 15 ma (A01)
B_RBIAS_GND| 227 10:MCP_USB_RBIAS GND
R2060°
4+ TR MCP_SATALED I saTA_LED* s
PP1V0S_SO_MCP_PLL SATA E16 |vie1 PLL sATA b
84 mA (A01)
.« _=PP1VOS_SQ_MCP_SATA DVDDO
43 mA (RO1, DVDDO & 1) 1
| scis |
Minimum 1.025V for Gen2 support = -_— .
Ac17_| [viP1_saTA_pbvopo
» _=PP1VOS_SO_MCP_SATA_DVDDL
B AOgg— B
- _=PP1V0S_SO_NCP_SATA_AVDDO
127 mA (A1, AVDDO & 1) AZ1.
Minimum 1.025V for Gen2 support g2
¢ 22 |
{ oo |
L 2112 | (vip1_sata_avbDo
Ay
| oo |
| 2o |
L amas |
, _=PP1VOS_SO_MCP_SATA_AVDD1
— — —
lvip1_saTa_avopi
Ju1MCP_SATA_TERMP E1_[saTa_TERMP
R2010
2.a9K
v If all SATA Ax & Bx pins are not used, ground DVDDO_SATA and AVDDO_SATA.
g If all SATA_Cx pins are not used, ground DVDD1_SATA and AVDD1_SATA
A = SYNC MASTER-K2Z SYNC DRTE=Us70z7z00d A
e 222
051-7863 | D
Apple Inc.
Razsaiy
A.0.0
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PP3VIRIVS_SO_MCP_HDA

HDA Output Caps

spour R

omrT

Ul400
MCP7A

(9 oF 11)

7 mA (R01)

BIT CLK R

RST R L

V3P3_DUAL_HDA 0 R2160
V3P3_DUAL_HDA_1 e
: 2t R2170
22
R P a) R e o
Int BD "I: )
R2171 it
22
. TP MLB RAM SIZE loPTO_2/HDA_SDATA_IN1/PS2_KB_CLK HDA_BITCLE] i o HDA BIT CIK R 2 HDA_BIT CLK
e PD o
R2172
22
» TP NLB_RAM_VENDOR |GPTO_3/HDA_SDATA_IN2/PS2_KB_DATA Y L :  HDA RST I o -
(MXM_OK for MM systems) Int BD
R2173
22
HDA_SYNC| 115 oy i01g1 HD B HDA_SYNC oo -
10:MCP_HDA_PULLDN_CoMP 1s lupa_pULLDN_come GPIO_4/HDA_DOCK_EN*/PS2_MS_CLK| K17 oy MCP_GPIO 4
GPIO_S/HDA_DOCK_RST*/PS2_MS_DATA| L17 gy AUD 12C INT L
PP1VOS_SO_MCP_PLL IV
37 mA (AO1) 20 ma lvie1_pLL wv_x sLP_S PM_SLP 83 L s
17 ma L_aE17 fviea eri_se_serer SLP_RMGTYJ17 g | PM SLP RNGT L o
SLP_ss+pill g PM_SLP 84 L oD e e
SPI_CS1 R I USE MIB PIO_1/PWRDN_OK/SPI_CS1
S —— e - // oK/ e THERM_DIODE_p| 811 MCP_THMDIODE P o =
sMC_AD: - PI0_12/SUS_STAT* < L - -
— TO12/SUS_STATH /ACCLUTR_EXT_TRY THERM_DIODE_N|_Cl1 gy MCP_THMDIODE N oD o 00
. _IB_SB_A20GATE K13 [720GATE  Int PU
© _TP_MCP_KBDRSTIN L kerDRSTIN® Int PU GPIO_13/MCP_VIDO| 120 ugy MCP_VID<0> oo
1+ (I —SMC_WAKE_SCI L - CloJSTO PUEF  Int PU (S5) GPTO_14/MCP_VIDI[ 120 ogy MCP_VIDel» o
- SMC_RUNTIME SCI L Cl8 lexT_SMI+/GPIO_32 Int PU (S5) GPIO_15/MCP_VID2|[ 1121 gy MCP_VID<2> g
SM_INTRUDER L w520 (INTRUDER®
- SEXR| C13 gy MCP_SPKR
TP MCP_LID L 125 QLID* Int BU (85)
-+ [ —BM_BATLOW L 24 JUIES Int PU (S5) SMB_CLKO| 112 g SMBUS_MCP_0_cLK oD s s
cup DAT SMBUS_MCP_0_DATA 3o 10 )
sue X1, by
e M22_|cPy_persLevR SMB_CLK1/MSMB_CLK|_G21 gy SMBUS_MCP_1_CLK o - W SAFE mode
@) S BT a A BT =" 7
42 (I —EM_EWRBTN L b CLE (PHRBTN Int PU (55) SMB_ALERT*/GPIO_64| M21 gy AP_PWR_EN oD
-+ [Ty M SYSRST_DERQUNCE L o DIEQRSTETN® Int PU 9] =
510 0/GPTO_60| B12 e MEM_EVENT L s s
o o 20 Jrrc nete H (MGPTO2) FANRPMO/GPTO_60| B1 —
- - 2 FANCTLO/GPIO_61[ B12 oy ODD_PWR_EN_L oD -
GPTO3 JGPI 2 - SMC_IG_THROTTLE L —N
. [— R (MGPTO3) FANRPM1/GPTO_63| D12 gge 3
& -~ y FANCTL1/GPTO_62| C12 _ugy ARB_DETECT
© CID>—MCE_BS_PWRGD - E20_[PS_PWRGD =
. [DMce ceu vio €17 |cPU_vID cPuVDD, - wce o
R JTAG MCP_TDI ®—E12 [ITAG_TDI Int PU
= P iy GPIO_10/SPI_CSO| Cl4 oy SPI CSO R L oD o
I . - o GPTO_11/5PT_cLk| D13 SPI_CLK R o - -
e - e GPTo_8/SPI_DI| Cls g SPI_MISO B
R JTAG MCP_TRST L GPIO_8/SPI] - <D ¢
I GPIO_9/SPT_DO| Bli wg SPI_MOSI R oD o oo
maing - =
o o [ODMCE_CLK2SM XTALDN e ALE XTALIN SUS_CLK/GPIO_34| B1E g PM_CLK32K_SUSCLK R o
1es =+ QOT}MCR_CLK25M_XTALOUT. @—Bl6 [xTarouT BUF_STO_CLK| AR gy TP MCP_BUF_SI0_CLK h
o 2 [EEy—BIC_CLIAZK XTALIN - A18 [XTALIN RTC TEST_MODE_EN| K22 ggu MCP_TEST_MODE_EN
1or 20 Q)_RIC_CLK32K XTALOUT @Bl lxraLouT_RTC PKG_TEST| 122 g
R2150" R2151
Tox

'R2141 'R2142
10k 10K

AUD T2C INT L

MEM_EVENT L

SMC_1G_THROTTLE L e

Current numbers from email Poonacha Kongetira provided 11/30/2007 4:04pm (no official document number)

'R2154
100K

USER mode

Connects to
automatic recovery

1/F HDA_SDOUT LPC_FRAME#
LPC 0 0
PCI o 1
SPIO 1 0
—
SPIO = SPI_CSO_L, SPIL1 = SPI_CS1 L

R1961 and R2160 selects SPIO ROM by
default, LBCs debug card pulls
LPC_FRAME# high for SPI1 ROM override

NOTE: MCP79 does not support FWH, only

LEC ROMs
not use L

So Apple designs will
for BootROM override

NOTE: MCP79 rev AO1 does not support
| SPI1 option. Rev BOL will

|

I
I

I
I

I
I

I
I

I
I

I
I

I
I
i I
| sPI1 1 1 !

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

|

BUF_STIO_CLK Frequency

| |
: Frequency HDA_SYNC :
| 24 MHz 1 !
: 14.31818 MHz 0 :

|

SPI Frequency Select

| NOTE: Straps not provided on this page

= ESRTNTEEVETTE U3
MCP HDA & MISC
051-7863 | D

A.0.0

"

Apple Inc.
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omMIT

U1400
MCP7A

(11 oF 11)

Current numbers from email Poonacha Kongetira provided 11/30/2007 4:04pm (no official document number)

+ ¢ _=PPVCORE_SO_MCP
23065 mA (A01, 1.2V)
16996 mA (A01, 1.0V)

3)
80 ua (80)

omrT

vaps_vear

V1PO_CORE_VDD

U1l400
MCP7A

(10 oF 11)

v1P2_CPU_VTT|

V1P2_CPUCLK_VTT| AG22

v3e3

ViP3_DUAL usa[

P1V05_So_MCP FSB

1139 ma 1182 mA (A01)

33 ma

450 mA (RO1)

16 ma 266 mA (A01)

250 ma

105 mA (A01)

=z SRV AFYETE D33

Isyuc MASTE!

MCP Power & Ground

e
051-7863

d} Apple Inc.
o

ERTTETEY,

A.0.0
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8 l 7 l

i« _=PP3VIRIVS_SO_MCP_HDA
7 ma

Apple: 1x 2.2uF 0402

(2.2 ug)
(a01)

.« _=PP1V0S_ENET MCP_PLL MAC
5 mA (A01)

MCP79 Ethernet VRef

R2590"

37 ma (R01)

Isyuc MASTER=K22

SYNC DATE=05/02/200

MCP Standard Decoupling

MCP Core Power NV: 1x 10uF 0805, 2x 4.7uF 0402, 3x 1uf 0402, 9x 0.1uf 0402 (23.3 uF)
. ppvcors co_uce APPLE: 4X 4.7UF 0402, 4X 1UF 0402, 6X 0.1UF 0402 (23.4 UF)
16996 mA (01, 1.0V) [ [ ‘ N ‘ |
€2502 * 2503 1 c2507 * c2508 * c2509 * c2510 12511 i a - = i -
(No 1G vs data) iur i 7ue ToF 108 ToF ToF ToF
NV: 1X 4.70F 0402, 2X 1UF 0202, 2X 0.1 D
D MCE_PCIE (DVDD) Powss . MCP SATA (DVDD) Power NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 1uF 0402, 2x 0.1uF 0402 (16.9 uF)
BEB-ERERT RRR' oRO¥TE K50: 2X 2.2UF 0402, 2X 1UF 0402, (6.4 L25 . N
.« _=PP1VOS5_SO_MCP_PEX_DVDD 20 17 =BR1V0S_SO_MCP_PEX_DVI =PPIVO5_SO_MCP_SATA DVDD . _=PP1V05_S0_MCP_AVDD UF 30-0iM-5A Apple: ox 2.2u 0402 (11 uF
57 ma (a01) 43 ma (A01) 333 mA (A01) : 206 mA (a01)
BEX._DVER RAIL SPLTT EASED 2570 P1V0S_S0_MCP_PEX_AVDDO 11 14
BALEE Y8 BUsns 88 a8% oF o2 v 58 5872 B3
cabae1TRNCE "OR pvbDg oy P b .
2 PEX_AVDD RAIL SPLIT BASED
. FI < i el e o O
2 2 520 BALES ¥os Afpnd s8Bof of
§i, CAPACITANCE ON AVODO
T NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 0.1uF 0402 (14.9 uF)
MCP 1.05V AUX Power MCP 1.05V RMGT Pouer
Apple: 2x 2.2uF 0402 (4.4 uF)
12 ¢ _=PP1VOS S5 MCP VDD AUXC s 16 _=BP1VOS_ENET MCP_RMG: AvDD s
— 105 ma (a01) 131 ma (R01) 127 ma (a01) -
' c2525 * C2526
0. 1ur
MCP FSB (VIT) Power NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 0.1uF 0402 (14.5 uF)
¢ ¢ L2580
[T — Apple: 7x 2.2uF 0402 (15.4 uF: « _=EEAV0S 50 MCP P 30-0HM-1.7A S0 MCP PLL FSB "
1182 ma (A01) 562 ma (A01) 270 ma (01)
C 1 c2581 C
3708 470
MCP Memory Power
Y 5
s 1« _=PPIVBRIVS S0 MCP MEM 20 01 7A PP1VOS SO MCP PLL PE: .
4771 mA (A01, DDR3) 1 84 mA (A01)
* c2541 : c2542 * c2543 * c2544 ' c2545 : c2546 * c2547 ' c2548 : c2549 * c2583
0.1UF 0.1uF 0. 10F 010, o.1uF 0.1uF o’ 10F 0.1v 0.1uF T 4_70F
— a2 - o 2 comn E o = Ba 2 cow 2 camn wn 2 £ —
NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF)
MCP 3.3V Power NV: 1x 4.7uF 0603, 4x 0.1uF 0402 (5.1 uF) Lasss L2584
e: ax 2.2u u 30-0HM-1.7A P1V0S S0 MCP_PLL SATA
2 21 ¢ _=PP3V3_SO_McP Apple: dx 2.2uF 0402 (8.8 uF) « _=RP3V3_SQ_MCP_PLL UF 39-am-1.74 . 3 3a
2 84 mA (R01)
450 mA (A01) 19 mA (R01) 19 mA (AO1) v
* c2551 c2552 C2553 i o
2.20F 2.2UF 2.20F i
L2586
MCP 3.3V AUX/USB Power NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF) MCP 3.3V Ethernet Power NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF) 30-0HM-1,72
1. _=PP3V3 85 MCP Apple: 1x 2.2uF 0402 (2.2 uF) e —pDavs ENET Mep mMGT Apple: 1x 2.2uF 0402 (2.2 uF) T L o
266 ma (a01) 83 mA (A01) e
c2587
.uF
—
MCP 3.3V/1.5V HDA Power NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.5 uF)

051-7863 | D
CB Apple Inc. —
e S .0.0
“' NOTICE OF PROPRIETARY PROPERTY: Bt
= = I AT e e oo 25 OF 110
Current numbers from email Poonacha Kongetira provided 11/30/2007 4:04pm (no official document number) v acn rrcurs dcRRENT IGN SHEET> OF <TOJAL
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. =PP1VO5_SO_MCP_HDMI VDD R PP1VOS_SO_MCP_HDMI VDD —

WF: Checklist says 0-ohm resistor placeholder for ferrite bead
e NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF)
R2680 Apple: 1x 2.2uF 0402 (2.2 uF)
. 3V3R1V8 SO MCP IFP VDD R 1 2 '8_S0_MCP_IFP_VDD i
v
Fleu

PP1VOS_SO_MCP_HDMI VDD it

L HC0.4 M
0.10F
26v

95 mA (R01)

c NO STUEF 'R2620
2620 1x
0.1t v
16
L2640
« _=PP3V3_SO_MCP_VPLL UF 30-0HM-1.7A
16 ma (01)

NO STUFF

WF: Checklist says 0-ohm resistor placeholder for ferrite bead.

NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF)
Apple: 777
PPIV3_S0_MCP_VPLL Y

e 16 ma (A01)

\ [

Current numbers from email Poonacha Kongetira provided 11/30/2007 4:04pm (no official document number)

=

1 B3V3_SO_MCP_DAC =

Isyuc MASTER=K22

SRV AFYETE D33

MCP Graphics Support

e ™
051-7863 | D
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RTC Power Sources

BATS4DH-X-G

IMAC
Coin-Cell Holder

00
BB10201-C1403-7H

51150054 NOTE: R2800 and D2800 form the double-
= fault protection for RIC battery

RTC Crystal

PLACE AT LEAST 1 CAP NEAR MCP PIN A20

R2810 cz2810

e
RTC_CLKA2K XTALOUT RTC_CLKA?K_XTALOUT R 3
[t N l 1
N carrrcas | :

R2811 irLe =

Lo Y2810 = ¥

1/16W 32.768K-12.5PF ]
MR su-mr C2811
: e

10 1 (T}—EIC_CLK32K_XTALIN
Qe

MCP 25MHz Crystal

c2815

R2815
102 22 (TE>—MCE_CLKZSH XTALOUT S AN Z__MCP_CLK25M_XTALOUT R
NO STUFF A
| 3o crITICAL
R2816 L :
M

Y2815
25.0000M &3

101 21 (EUT}MCP_CLK25M_XTALIN

Reset Button

> CD—EM_SYSRST L

NO STUFF
R2898"
0

SILK_PART=RESET_ BTN

10K pull-up to 3.3V SO inside MCP

PEG POWER ALIAS/OPTION TO GND UNUSED POWER PIN

.. _BP1VOS S0 _MCP_PEX_AVDD = -PP1V0S_SO_MCP_PEX_AVDDL :7

MAKE_BASESTRUE =

2 _ PPIVOS_SO_MCP_PEX_AVDDO PP1VOS_SO_MCP_PEX_AVDDO 1

i « _=PP1VOS_SO_NCP_PEX_DVQD

MAKE BASE-TRUE
VBLTaBE=T 08V

INTERFACE WHEN IG IS USED

=PP1V0S_S0_MCP_PEX DVDD1 .,

xM
R2882
o
L 2 _PPIVOS_SO_MCP_PEX DVDDO __ — =PPIVO05_SO_MCP_PEX_DVDDO 17 2t
MAKE BAS
VOLTAGE-

SATA ALIAS/GROUNDING

AVDD IS FILTERED ON P25

TA_AVDD

UNPOWER P

INTERFACE WHEN IG IS USED

UNUSED DVDD1 AND AVDD1

PE1IY0S S0MCE g
MAKE_BRSE=TROE

PP1VOS_SO_MCP_SATA_DVDD

— -PPIV0S_S0_MCP_SATA_AVDDO i

DVDD DOES NOT NEED FILTER

» =PP1VOS_S0_MCP_SATA DVDD1

—  -PPIV0S_SO_MCP_SATA DVDDO . 1

.o =PP1VOS_SO_MCP_SATA_AVDD1

TSP A |

=
SB Misc

e

o ™
051-7863 | D
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8 l 7 l

Page Notes

CPU FSB VREF

c
0x00

SO-DIMM A and SO-DIMM B Vref settings should be margined separately

(i.e. not simultaneously)

BVTT_S3_DDR_BUF

10mA max load

VREFMRGN

= U2902

MAX4353
SN

a1

due to current limitation of TPS51116 regulator.

PPOV75_S3_MEM_VREFDQ_A

R2904 vesswsa
1 v 2

U29

1w Place close to J3100.1

R2905 owr
00

PPOV75_S3_MEM_VREFDQ_B

VREFMRGN

PPOV75_S3_MEM_VREFCA_A

Power aliases required by MEM A VREF DQ MEM A VREF CA MEM B VREF DQ MEM B VREF CA
RS DAC channel a B a B
T opvrr os bom BUR Min DAC code 0x00 0x00 0x00 0x00
Max DAC code 0x87 0x87 0x87 0x87
Signal aliases required by this page: Max sink T -3.75 ma -3.75 maA -3.75 mA -3.75 ma
- -I2C_VREFDACS_SCL Max source I 5 ma 5 ma 5 ma 5 ma
- -I2C_VREFDACS_SDA Nominal Vref 0.75 v 0.75 v 0.75 v 0.75 v
- =I2C_PCR9SS7D_: Min Vref 0.375 v 0.375 v 0.375 v 0.375 v
2C_PCAISSTD._: Max Vref 1.250 v 1.250 v 1.250 v 1.250 v
f— p— Vref Stepping 6.5 mv 6.5 mv 6.5 mv 6.5 mv
oM options provided by this page (her oA 1om)
VREFMRGN
PRODUCTION
S3_VREFMRGN
VREFMRGN VREFMRGN
1 C2900 1 C2901
2. 2UF 0. 1UF
& :
= VREFMRGN
J U2900
oD
: [—=12C_VREFDACS SCL MSop VOUTAL _VEEFWRGN Do _sopmar
—12c_vRErDACS SpA o ¥ vours|z_veemey ca sonm
@ g
oo # vourclt _vsemumon ceuesno
ADDR=0x98 (WR) /0x99 (RD) 100a; % vourp|S__ vesrumn ceursa:
anp
E
VREFMRGN
1 C2902 :| VREFMRGN
264 vee
G U2901
PCA9557
e
pofe  vememeon ceupse mNo -
2lno e’ veeeweeN ceupse BN
ADDR=0x30 (WR) /0x31 (RD) a1 B e
s e310  veerweaN no_sonTmva mN
pa[3i  veeeMeGN ca_sonTMME BN o
pe{2  veERMRGN DO SODTMMR BN :»
- O =12C_PCA9557D scL slser pe[i: TP pCA9ssT pe
> =12C_PCA9557D_SDA 2|, p7[26 e pcA9ss7 By
o PCA9S57D_RESET_L
THRM e M-
PAD _GND

Required zero ohm resistors when no VREF margining circuit stuffed

PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
11450149 1 RES,MTL FILM,200,1%,0402,SM,LF R2903 CRITICAL VREFMRGN
11650004 1 RES,MTL FILM,0,5%,0402,SM,LF R2903 CRITICAL PRODUCTION
11450149 1 RES,MTL FILM,200,1%,0402,SI R2905 CRITICAL VREFMRGN
11650004 1 RES,MTL FILM,0,5%,0402,5M, LF R2905 CRITICAL PRODUCTION
11450149 1 RES,MTL FILM,200,1%,0402,SM,LF R2909 CRITICAL VREFMRGN
11650004 1 RES,MTL FILM,0,5%,0402,SM, LF R2909 CRITICAL PRODUCTION
11450149 1 RES,MTL FILM,200,1%,0402,SM,LF R2911 CRITICAL VREFMRGN
11650004 1 RES,MTL FILM,0,5%,0402,5M, LF R2911 CRITICAL PRODUCTION

VREFMRGN

VREFMRGN

. & U29
AN R2914 resvesmaay
remROT AL vesrEoy crursn suro L N J— .
— 1 M%u PLACE CLOSE TO U1000
R2916 ron_vemmmron
100
L 2 PU_GTLREF1 o e e
1 Mo PLACE CLOSE TO U1000
e

SYNC MASTE! SYNC DATE=09/02/2009
s TSTECEVEELTE
FSB/DDR3 Vref Margining

CB Apple Inc.
o
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8 | 7 | 6 | 5 | 4 | 3 | 2 | 1
DIMM A (FURTHER FROM MCP) CAPS TO COUPLE MCP 1V5_S0_MEM DIMM B (CLOSER TO MCP)
o2 s« PPIVSRIVS SO_MCP MEM 1o 22 e« _=EPIVERIVS SO MCP MEM
l chol; JL%B%E chols J;CBOlU 64Lc3027 lcaozs lcaon l s Fc3021 lgagap lczoza chon lczozo lcaon lcaozz lcaoaz lcaozq lczoas
D = D
EXTRA DECOUPLING CAPS FOR MCP MEM RAIL
R L O N N o T e l Lo Lome Lows Lo Lo Lo |
icm“ lczo“ lczo“  caous ?:FMO C3043 c304s cipom ?ioas cioag c3090 c3§091 csoo2 |t ?io93 c3094 c3095 c3096 3097 ?io% : ?ipogg "ca000 |t ca001 | ca002
1 197 TF TE TE TE TR T TR T T T TR i
18 5= R R
77C30AD JLCEOAI JLCEOAZ lc]oAE JLCEOA‘I lC;FOAS lCBOAE LC]OA7 B CEOAE * CEOAB 1 C30AA JLCBOAB E CBDAC ALCBDAD lCEOAE JLCEDAF LCBDBO : C}DBl : C}DEZ g B3 LCBDB‘J lCBOBS lcaOBs lCBOE7
C 1 C
= o0 5 AR R R
' c30B8 lczoss lcaom
— T
B B
DECOUPLING CAPS FOR DIMM ON CHANNEL A - AT CONNECTOR
\ o ¢ =BRAVS 53 MEM A
1 £ 3050 lczosl chosz lcaoﬂ Lcaom J;caoss choss Lcaom lcaom cgoss Ji‘c 060 lcaom l ‘3F062 lc‘:?posa lcaosz; lmoss |
DECOUPLING CAPS FOR DIMM ON CHANNEL B - AT CONNECTOR
A T
e ¢ SRRLVSSS MEMORY CAPS
RA0”5“1””“7863 D
3070 lcaon l?‘zo chon l c3074 lczms LCB(NG Jiczo-w lczma chow lcwam lﬁyom lczoaz lczoaz lmos‘; lczoss CBG Apple Inc. ———
2 : —f T%?t Tscit, T:‘m;;: Tf 2 T ;;2 —fww T m, Tf;;; —f ) T%;E; T T”;; NOTICE OF PROPRIETARY PROPERTY: Bz —
IS o 2 prac 30 OF 110
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8

7

| 1

BPOV7S_S3_MEM_VREFDQ_A

e -~

EM_A_DO<8>

MEM_A_DO<9>

=MEM_A_DOS Nel»

EM_A_DOS_Pelx

EM_A_DQ<10>

=MEM_A_DO<11>

MEM_A_DO<1.

ZMEM A DQ<17>

EM_A_DOS Ne2s

EM_A_DOS P2

MEM_A_DO<18>

EM_A_DQ<19>

=MEM_A_DO<24>

=ZMEM_B_DQ<25>

MEM_A_DM<

EM A _DO<26>

67

EM_A_DQ<27>

Gon

MEM_A_CKE<0>

Tin

738

P1VS_S3_MEM_A

758

MEM_A_BA<2>

T
79A

MEM_A_Ac12s

51

MEM_A_A<9-

MEM_A_A<g>

MEM_A_A<

M 5
MEM A _A<i>

MEM_A_CLK_P<0>

MEM_A_CLK N<o=

MEM_A_A<10>

MEM A_BA<Q

MEM A_WE_L

MEM A_CAS L

MEM_A_Ac13s

MEM A_CS Lol

EM_A_DO<

EM A DQ<33>

EM_A_DQS Ned>

MEM A _DOS Peds

EM A _DO<34>

EM_A_DQ<35>

EM_A_DO<40>

=MEM A _DO<41>

=MEM_A_DMS>

EM A _DQ<42>

EM A DQ<d3>

MEM_A_DO<a8>

MEM_A_DQ<49>

EM_A_DOS_Neg

=MEM_A_DOS_P<6>

EM A DQ<50>

MEM_A_DO<51>

MEM_A_DO<S6>

=MEM_A_DO<57>

EM A DM<7>

=MEM_A_DO<58>

MEM_A_DQ<59>

MEM_DIMMO_SA<0>

PPSPD_SO_MEM A

MEM_DIMMO_SA<l>

PQV75_S0_MEM

VIT A

VREFDQ VSs_o
ves_1CRITTCAL nos
SRR E R
por  TTRTH yeg o
(1 oF

vss_3

oMo

vss_a

DDR3 - SODIMM-DUAL

2a 11 2 BROV7S_S3 MEM_VREFDQ A 18
an MEM A DO<a> B L 32
2 —MEM_A_DO< = L =
B . 75
Ton MEM_A_DOS Nc0> - =,
ETY MEM_A_DOS_P<0> Ny B
Tan T
16a MEM B _DO<6> . wa =
188 —MEM_A_DQ<7> 1 3 172
208 155
228 MEM A DQ<12 nw »n 218
24a MEM A DO<13> s - EECH DY
268 258
268 MEM A DM<1s - 278
MEM_RESET L = nn 222
518
1o
EETY

—MEM_A_DM<2>

—MEM_A_DO<22>

MEM_A_DO<23>

ZMEM_A_DQ<30

—MEM A _DQ<31>

MEM A_CKE<1>

—PP1VS_S3_MEM_A

MEM_A_A<lS

MEM_A_A<ld>

MEM_A_Aclls

MEM_A_A<7>

MEM_A_A<6>

MEM_A_A<d>

MEM A Ac2>
MEM_A_A<0>

MEM_A_CLK P<l>

—MEM_A_CLK Nels

MEM_A_BA<1>
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MCP CHANNEL B

DOS 0 -> DIMM B DQS 0
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MCP CHANNEL A DQS 6 -> DIMM A DQS 6
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TRE = =
MCP CHANNEL A DQS 7 -> DIMM A DQS 7 MCP CHANNEL B DQS 7 -> DIMM B DQS 7
MEM_A_DOS NeT MEM A DOS NeTx a 72
MEM_A_DOS_Pe7s SMEM_A_DOS_Pe7> o: 15 MEM_B_DQS_P<7»  'ARE_PASE-TRUE 7
MEM_A_DM<7- = —uEM_ 2 i . - MEM_B_ DM WARE_BASE-TRUE —
MEN_A_Do<g3- = MEN_A_DO<ga- . o112 MEM B_DOcgan VKR PASETROE —
MEM_A_DO<62> = _MEM_A_DQ<62> . . MEM B Do-eo- TARE_BASE-TRUE —
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TAKE_BASE=TRUE

P1VS_S3_MEMRESET

& _=BP3V3 S5 MEMRESET

DDR3 RESET Support

MCP79 cannot control this signal directly since it must be high in sleep and MCP MEM rails are not powered in sleep

3.3V input must be stable before
before 1.5V starts

rise to
avoid glitch on MEM_RESET_L.

MEMRESET_HW

MEMRESET_HW

R3300"
1

R3301°
20K

MEMRESET_HW
R3305

20K

3 MEMRESET_HW
Q3305

MMET3904G
so123

MEM_RESET L

3 MEMRESET_HW

Q3306
3N7002

'R3309
Sotay w1 o

1 MCP_MEM_RESET L
oD

MCP MEMORY CLOCK

1 MEM_A_CLK_P<0>

ALIASING

A_CLK_P<0> =

i MEM_A_CLK N<0» "PKE_BASE-TRUE

A_CLK_N<0>

1s MEM A CLK Pe1» TPKE_PASE-TRUE

A_CLK P<l> s

1o MEM_A_CLK Nel» TPKE BASE-TRUE

A_CLK Nel» =

BASE-TRUE

1 MEM_A_CLK P<3>

A_CLK_P<2> =

1 MEM A_CLK Ne3n TAKE BASE-TRUE

A_CLK N2>

1e MEM_A_CLK P<s>

A_CLK P<3>

1 MEM_A_CLK Ned>

A_CLK Ne3» =

MEM B_CLK P<0>

B_CLK P<0> 3

1 MEM_B_CLK N<0>

B_CLK N<0> =

1o MEM_B_CLK Pels

B_CLK P<1> 5

12 MEM_B_CLK Nela

Nels

Pe2> 52

WARE BASE=TRUE

Nezs

TAKE_BASE=TRUE

pe3>

 MEM B CLi nes.  VAKE BASE=TRUE

Neds

TAKE_BASE-TRUE

MCP MEMORY TEST POINT ALIASING

MEM_A_A<15> 3

TP_MEM A A<iS> —
TE_MEM B Acls. PKE_PROE-TROE

MEM B_A<15> 3=

TAKE_BASE=TROE —

MEMRESET_MCP

SYNC MASTER=MASTER

DDR3 SUPPORT AND

SYNC_DATE-N/Z}
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PP3V3 MINT L3400
FERR-120-OHM-1.5A _PP3V3_S3 MINI .
34001 €34011| C3402*
0.1 1uF TouF
HE e
cRM 2 33K 2
C CRITICAL QLDBH:L3DA 402 03 C
J3400 0 Bk
20247-916E-01F <
SSLeE SO PCIE_CLK10O0M_MINI P emmu e
[l H 2 PCIE_CLK100M_MINI_N e
B
¢ PLACEMENT NOTE-PLACE CLOSE TO J3400.
o
. MINI_CLKREQ L prm
o= PCIE_WAKE L 5
C - MINI_RESET L om
s PCIE_CLKI10OM MINI_CON_N
s PCIE_CLK100M_MINI_CON_P
g PCIE_MINI_R2D_N
w g PCIE MINI R2D P
-
1 PCIE_MINT D2R N gom oo - PLACEMENT_NOTE-PLACE CLOSE TO U1400.
Pl ECb ECIE_MINI_D2R_P g 31
26 0. 1aF
J S H 2 PCIE_MINI_R2D C_N
[ SN A
PCIE_MINI_R2D_L N ey
PCIE_MINI_R2D_L_P
B 51850731 i i PLACEMENT NOTE-PLACE CLOSE TO U1400. B
PLACEMENT_NOTE=PLACE CLOSE TO J3400. G4
A E= R £ |
PCI-E Wireless Connector
T s
d} Apple Inc. 051-7863 | D
TeTeY
S A.0.0
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WE

1f true,
1f false,

RC and 0-ohm resistor should be
ENET_RESET_L should be removed

Configuration Settings:

PHYAD = 01 (PHY Address 00001)
AN[1:0] = 11 (Full auto-negotiation)
RXDLY 0 (RXCLK tramsitions with data)
TXDLY 0 (No TXCLK Delay)

Marvell numbers,

s =PRIV
(43mA typ - 1000base-T)

NET_PHY

(19ma typ - Energy Detect)
update for Realtek

CRITICAL

o

0.10F

13700 1 C3701
1UF o

L3
FERR-120-OHM-1

CRITICAL
715

A

(2210 typ
7mA typ -

(
WE

obase-T)

Energy Detect)

Marvell numbers, update for Realtek

Verify that ENET_RESET_L does not assert when WOL is active

PP1VOS_ENET PHYAVDD
omM-1.58 E
€3714 c3715
0. 1ur 0. 1ToF ——
_ENET_PHYAVDD
e 1 C3705 1 C3706
0. 10; 10F
T 1% =PP3V3_ENET PHY VDDREG
o If internal switcher is used, must place 1x 22uF &
1x 0.1uF caps within Smm of U3700 pins 44 & 45
NOTE: VDDREG rise time must be >Ims to avoid damage to switcher
R3750 ‘R3751 R3752"
FEEEEE N 4.7% 47K 47K RTL8211_REGOUT -
27180 128 If internal switcher is used, must place inductor within Smm
R3720 SR SR~ B - M " of U3 and 1x 22u x 0.1uF caps within Smm of inductor
20 H H H 4 3 g . &, £ U3700, and 1x 22uF & 1x 0.1uF caps within Smm of induct
Alias to =PP3V3_ENET PHY for internal switcher il £ 5 g8 3 £ If internal switcher is not used, VDDREG and REGOUT can float
Alias to GND for external 1.05V supply g
03700 -
- [ENSHRES RTL8211CLGR REGOUT|
oMIT
14 11 [Iy—BNET_ CLK125M_TXCLK R3780 22 ENeT cuazsu txcLk Rl g F frxe crITICAL o L ENET CLK125M RXCLK R R3790 22 CLK126M_RXCLK E0D o0 10e
ot 20 [ED~ENET_THD<0> - lrxoio) RXD(0] |2 opy 1 ENET RXD R<0> R3791 22 ENET_RXD<0»
1ot 2+ (T ENET TXD1s - frxn (1] RED (1] /TXDLY[ 2 gy o] ENET RXD R<l> R3792 22 s VAW WL 9% oy mypers QI
1ot 20 (D—ENET_TxD<2> -2 |rxn 2] ReMpT/me RXD (21 /2N0| 2 ogy ENET_RXD Re2> R3793 22 o VAW WP % by mypeos —4
TXD<3> -2 |TXD[3) RXD[3]/ANL[ 12 gy 1i| ENET RXD R<3> R3794 22 St MW WEER %97 pNET RXDe3s —a
TX_CTRL - rxeTL rxeil B g 1o EnET R¥CTL B R3795 22 2 ENET RX CTRL oD o
104 35 [EE—ENET MDC - func DI+ (0] -— ENET_MDT Peo»
0 33 ENET MDIO P VANAGEMENT MOT- (017 ity ENET MDI Ne0>
= !
removed -
R3724 MDI+ (11| ENET_MDI_Pels
100 B s DI-(11{ % ENET MDT Nels
»+ (ID—ENET_RESET L s RTILA211 PHYRST I pryRSTE RESET|ugp1a DEPENDENT -
e NOSTUFE MO (2] 0 ENET MDI Pe2>
et c3725 MpI- (21 ¢ ENET_MDI Ne2>
9,1UF RTL8211 RSET - rs c
s - [RSET REFERENCE MDT+ (2] [ 21 gy ENET MDI Pe3s
MDI- 1311 ENET_MDI Ne3»
Te_RTL8211 CLK12S L1
crock LEDO/PHYADO RTL8211_PHYADO
lcxxTAL Lap LED1/PHYAD1 RTL8211 PHYADY
CKXTAL LED2/RXDL RTLA211 RXDL;
R3755 R3756" R3757
4.7 47K P
Reserved for EMI
per RealTek reguest
SYNC_DATE

Isyuc MASTER=K22

Ethernet PHY (RTL8211CL)

T A

e ™
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1.1V

7 70 35 ¢ _=PP12V_S5_PWRCTL

CRITICAL

< =PPIV1_S5_ENET FET

ENET FET

SLGS5AP001
5 ToFN

CRITICAL s

nefg

THRM

%0 3 [CEE)—ENET_EN

3.3V

PP12V_S5_PWRCTL

CRITICAL
Q3850

_pp3v3_s5 ENE TRLML2502GPEF
=PP3V3 S5 ENET FET L2s

ENET FET

Ve

SLG5AP001
TDFN onl

P3V3_ENET EN

70 3+ (QE—ENET_EN

S CRITICAL S

PG |

THRM
PAD anp

ENET ALIASES

PP1VOS_ENET MCP

.+ BRIV RMGT

—PP3V3_ENET_MCP_RMGT

. BP3V3_RMGT
VARE_BRSE-TROE T

—PP3V3 ENET PHY

— -RTLS211 ENSWREG

I - NOTE: NOT USING THE BUILT-IN 1.05V REGULATOR OF THE PHY

8211 REGOUT

NC_RTLS211 REGOUT —

RTL8211 25MHz Clock

NOTE: MCP79 can provide 2sMiz clock,
Designs must ensure PHY is powered whenever RMGT rails are, or use

but clock runs whenever RMGT rails are powered

eparate crystal

R3895

104 55 (QEy—MCE_CLK2SM_BUFQ R L AAA 2 RTLE. ‘LK25M_CKXTALL oD -

SRV AFYETE D33

Isyuc MASTER=K22

Ethernet Sup

ort

e

o ™
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carrrcan
T3900
LFE9287APF
slreny weryzsener wero
c , ENET DT Poo- alrore hieracr a2 ENET MDT T p<0= o C
+ 1) ENET MDI N<O> 3|TD1 ‘ o mx1 |22 ENET_MDI_T_N<0> 104 39 CRITICAL
J3900
alrers vera|a1 mwer wers RJ45-10/100TX-K22
i sc s i v I
4 ENET DT pels 2. rerace izl 20 ENET_MDI T pels i e 4+ _ENET_MDI_T_pe0: [ ENET
LgH . TRAN O
o0 ENET_MDT Neto olroz- ez f1o ENET MDT T wels o i o
2lrer ral18 ENET MeT2 i e
? 104 33 TRAN_P3
\—g vor o CENET MDI T Ne3e ;
04 37 ENET_MDI N<2> olTD3 - Mx3-l16 ENET MDI T N<2> L TRAN_N3
s0rene wer1s ner vers suzzmp
‘ 10 o) PiNs
., ENET DT pesa a1lroes [scrscr mead1a ENET MDT T P<dz o
3 s14-0654
ENET DT nes 120 s |13 ENET MDT T Ne3s e s

PLACE ONE CAP PER
NOTE: Check with PHY and Magnetics MFR to determine what to do with center taps
NOTE: BOB SMITH TERMINATION FOR EMC.
A o A
ETHERNET CONNECTOR

e 222

051-7863 | D

d} Apple Inc. —
S A.0.0
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8

P3V3_FWRSO_FWXIO

OT TO REVEAL QR PUBLISH IT IN WHOLE OR PART
1 rionrs SERRENT DESIGN S

PP1VS_FWRSO_FWXIO .
. =PP3V3_PW_FWEHY
ca101 3| ca102 ca
107 e
PP1VOS_FW_FWPHY
' R4135°
R4119 7
1 s T -
e ? R4190
PP1VOS_Fu_PLLVDD 4.7 -
FHXIO_VDD15COMB . BN AED 2
. c4a117 calig ca119 * E— ca13s
Power Aliases Tor e o 1 10F
o J J FWKIO VDD33COMIO o
FW_FWPHY nets are PHY power, and for e oy 1.
multi-port systems must come from bus power EIE | HE oz|g| | &
FWRSO_FWKIO nets are OHCI/PCIe power, and . o PR ———— —— - : =
can be S0 — g E VDD_33 DVDD_3_3 VDDA 33 AVDD_3_3 ovoo_core § § § varoo
. . . g 8 ourr ol s8p3050MHZ
For single-port systems, all FW power should Ra141 R4140 g8 Pty g e o
be tied together and powered by SO or by the 232 Wl ) s N
v 8§ U4100 g g g lour  TRI-ST/NC[—XNC
5K pull-down device del circuit @ A
X1022138 o
- 3 o
ero x1 2 C
NI e Face EET IS FWKIO REF1 PCIE a2 [Rer1 | Single-port RSVD_19)
pClo:2] = ‘000 1
, e pon o e . L RESET s13pERST to=2] ecol & a =
0. 1uF e Multiple-ports ecy]
10:PCIE FW_R2D P - lRXP ’
102 37 ECIE FW R2D C N Cca141 B - PCl0:2] = '100° pe2|
g e | Er T L PCIE FU_R2D N - R -
Alias -FWPHY_PCO Dso|
<<PCTE_FW_DZR_C_P 2 lrxp o
o e s o 2 caras |- ; ISR T 2 -y PCI EXPRESS P
A pyprean | T e ‘ 2 - oon 1
e - SE— s LeL_if o page assumes no more than
LACSENT_NOTE-Flace G146 next to 414 102 17 [—BCIE CLKI0OM_Fu_P i REFCLK P LeLK_p| 2 FW800 connectors
. PCIE_CLK100M FW_N o .
S (R PCLK_L Strap DSx high on unused ports —
FWKIO_REFCLK SEL w133 [REFCLK_SEL peLK_p)
prwr_g) 2 FupHy_pINT
FWKIO_SCL scL PINT B[ 7 gy
FWXIO SDA B Les 1)
lep100 LPS_p|
ceTor LREQ L| ¥2 g  FWOHCI LRE R4175
lcp102 - 10K
LREQ P B2 g B
epzos | s
lcp104 crLol iy e :
ce105 crLal sy e
lcp106
= cp107 B
loscr_pmes
FWXIO_CYCLEOUT = [crcusour
No sruEr TP_FWXIO GRST L - CUEQERSTH  (1PD)
R4153
e PE= 1394B OHCI & PHY
e = TP_FWX1O JTAG THS - RSVD 0 (omao_mue)
e TP FuXTO JTAG TpO Pl
RSVD 2 (amac_ron
RA160 RSVD 3 (omac 1en ol e
RsvD_s ? -
] = b oy ey awm
5 i g EUPHY CPS =
FWKTO_SNOOP_EN P N [
(Snoop Enable, for Firesug) - -
TPBIASO| K12 qgugy  FW_PO_TPBIAS o
Unused Ports TeBIASI| S13 FW_P1_TPBIAS -
TPRIAS2| B3 Fu_p2_TpBIAS -
TR/NC TPBIASK [,
TP/NC TPAX_P/TPAX_N TPAO_P| K1t gy W PO TPA P ao
Ground TPEx_P/TPEx N TPRO N F
TeA1_p)
RSVD_17 (omac mmsr)
R4182 RsvD_18
. . SINC TmSTERTT ESRTNTEEVETTE U3
TPRO_P| Mt F4_Po_TPB P
FWPHY_BMODE sopE T g e ————— e d
. ) FW_po_TPB N “ i i
S T —c= FireWire LLC/PHY (XIO2213B)
FwpHY TESTM TESTM TpB1_p| Mt
FWPHY_TESTH lrEsTw_vrEG_PD — e o
& _VREG_| ] 051-7863 | D
E TpB2_p| DLt Apple Inc.
NO_STUFF, - Razsaiy
189" sm TPB2_N| B4 o A.0.0
PLLGND GND vss ~ VSSR = VSSA_PCIE NOTICE OF PROPRIETARY PROPERTY: [eweme
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1394 PHY 1.95V SUPPLY

CRITICAL

U4200

G

TPS799195
our|

4200 e e
1UF GND PAD
3

\ EN NR)

i

FireWire Aliases For Connectivity

=FH_ . — L L
. =FW_PME [ — FW_PME_L .

«=PPVP_FW_PHY CPS —

PPVP_FW_PHY CPS &

1394 PHY STRAPPING OPTIONS

4 42«2 ¢ SBRAV3_FU_FWPH

< =FWPHY DSO =

NOSTUFF
‘R4255
10K

By

u
H

FW_PHY _DSO

o =FWPHY DS1 = _pi)

41 EWPHY_PCO —  Fu_puy_pco

'R4257
10K
E

‘R4256
10K

THERE ARE THREE FIREWIRE PORTS, BUT ONLY ONE IS USED.NO STUFF MEANS THAT

IT IS IN BILINGUL MODE PULL-UPS ASSERT/ENABLE DATA STROBE ONLY MODE.

iMacs are now one port only and have Power Code "000"

TI PHY requires 1UF,

TI PHY

"Peaking Induct:

To improve Data Eye

Termination
Place close to FireWire PHY

not 0.33uF spec value. 14

o402

R4250*
56.2
i
1168
NESLE
i,

OLTAGE=1 867 —
O TEST-TRUE
‘R4251
56.2
Ty
if1eu
E-LF

2ND & 3RD TPA/TPB PAIR UNUSED

o EW_P1_TPBIAS

. EW_P1 _TPA P

» EW_P1 TPA N

. EW_P2_TPBIAS

.« EW_P2_TPA P

T ] A

FW_PO_TPA_P = FW_PORTQ_TPA P « wn
« EW_P0_TPA_N SRR R FW_PORTQ_TPA N 105
. EW_PO_TPB P FW_PORTQ TPB P « xox
« EW_PO_TPB N = FW_PORTQ TPB N « wn
‘R4253
56.2
16w
10:FW_PO_TPB_L_P
25
18NH-250MA
2 2 ) 2
0402
‘R4254
499K
Thew
b
NC_FW_PORT1_TPBIAS
NC_FW_PORT1_TPA_P
R TR
FW_PORT1_TPA_N
NC_FW_PORT2_ TPBIAS
Isyuc MASTER=K22

e
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| DESIGN_SHEETS>

crITICAL
INRUSH RESETABLE PTC
F4301
0.3AMP-60V
wposor- o XWAZ00  move e v o won S
D e, OESRCEREETE,
R4300 20UR CoPBER 70 SINK HEAT crrrsca SRt T
D PP12V_S5_FW 1Q333: P12V S5 _FW R 4300 D4300 JEa300, FERR-250-OHM D
5% o R FDC610PZ 51 )
1n " S P12V S5 FW _CL 1 Nz P12V _S5 FW D 1 2 PORTO_VP_F Y Y Y L FW_PORTO_VP
B ssots e e T T 7 T wromeL 7
12 VOLTS R ] LT = 7 DT o g
7 WATTS MAX PER PORT CRE08-1.5a-30V o3 .
1 C4300
l§ 0.01UF
— o SHOULD BE DONE AS A POWER STRIP (FUBPLANE)
04301 sav 2 ¥R
MMBT2907AXG D4301 <
60V-600MA MMBZ5231BX¢
soraa
R4352 -
- SUKAK s ew_cummewr nnar |}
e R4301 " " " " ;
et R - - . PPAV3_FW_ESD Snapback" & "Late VG" Protection
"‘ ‘R4303 CRTTTCAT
20K DP4310
PW_CURRE: Do BAVOSDH-X-G
R ca310 o
g 0.01UF
32302 #e .
o . i
A . PORT 0
s 1394B
1o» . EW_PORTO_TPB_N - CRITICAL
105 2 EW_PORTO_TPB_P ‘ .
[ >
105 2 EW_PORTO_TPA N :
D4302 3
R;‘OBO%‘% BASLOXG sos 2:EW_PORTO_TPA_P 3
FW_PORTO_TRA R | B
. BPIV3 FW ESD o drence
o crITICAL P I —
CRITIC 10
——220) srrern
DP4311 DP4311 . ]
BAVSDN X-G BAV9IDW-X-G
a7 514-0656
C4312: =
5.1v 3L 0.01UF ——
5. uE——=
D4303 xR 2
Soras L b
Fu_cuRENT LiMIT R 3 Fu_CURGGNT_LIMIT RD N = "
oo o T > R e S L
MMBZ5231BXG
B GND B
BLACE CLOSE TO COMPARATOR 1R4306 L
C4305 200K = =
27208
h i
ESD Rail
12w« =SPP3V3_FW_FWPHY o EP3V3_FW_ESD ..
[ LATE VG NOTES ] .
CURRENT THROUGH THE BIAS RESISTOR SHOULD BE SMA FOR A VOLTAGE DROP TO 2.2V crITICAL
IT IS 2.2V INSTEAD OF 2.7V BECAUSE THE SNAPBACK ESD DIODES HAVE A .5V DROP D4390
MMBZ5227BLT1H
A = SRV AFYETE D33
T s
CB Apple Inc. 051-7863 | D
TeTeY
S A.0.0
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CRITICAL

10
EP00-081-91
M_ET- G

SATA PORT

HDD

Cc4510 L SATA_HDD _R2D C P
L ‘ Toor I —_—
0 [—_quid}saza_son san e cas511 L SATA_HDD_R2D_C_N
o[ et saraspn wan w I oomwe M o2
°L
o 5 e SATA_HDD_D2R_C_N
o |-t | samn uon o c e _casis | SATA_HDD_D2R N
°k ‘ prsr | — =
C4516 } } SATA_HDD_D2R P LoD =0 102
51850251 o-or
s10-0361
52
c 173250
O— cas17 ) sama_obn_man c p
e B
ook o I e
w 2 o 10 102 SATA ODD R2D B cas18 1 SATA_ODD_R2D_C N ame e
bt b w5700 sz T i
GND -
. s SATA_opD D2 c_n C4519 g SATA_ODD D2R N o e
Br LS 116 102 SATA ODD D2R C P 0. 01uF S, =
e 7 lca520 = SATA_ODD D2R P oD o o
oef o
ol Sk —ppsy_so_saza
ot e rm ¢ peavs so oo .
 — &
oo - cas
0, R4530°
oo ke T
i
O
SHC DD DRTECT 4» 1ue

SATA Activity LED

DEVELOPMENT

R4599
330

o _TP_MCP_SATALED L.

DEVELOPMENT
DS4599
WGREEN-3. 6MCD

* SILK_PART=SATA ACTIVE

20 4a _SMC_EXCARD OC L

Isyuc MASTER=K22

SRV AFYETE D33

SATA Connectors
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CRITICAL
V4601
=PP5V_S3_USB TPS2060 . CRITICAL
’ oo L4630
Hsor FERR-250-OHM
20 5 USB_EXTC _OC I, Soocir
D ol s . sna s 3 B Jon2_sorrs
9 e e S Ny e a—
+ USBBAID OC L ——tqoca MIN-NECR-WIBHZE St - MIN-RECRVIBHZE : SHt
emae —NECRA N B
e USB/SMC DEBUG MUX | caeso
GND_TeAD
e ppavs s (PUT CAP ON CONNECTOR SIDE) 0. oJuF
—ppavs ss 3
C4621 | C4631 ez ™M D
D 1 0.1UF 0. 1UF 1 C4650
S S 1oy A 0.1UF =
U, 1 2 g Sxim - cRITICAL
e - : J4630 B
+C4605,|' C4606 o2
2 B-K22
9, UF - IsouF = = = CRITICAL CRITICAL O m
2 &t Gty
i = @)
e mozOMUX y‘l*‘
= v U4650 v|Z 1 USE D_MUXED N sUsE_PoRT3 N (al}
PI3USE102ZLE
103 20 USB_EXTD_P 7 v TQFN e I
103 20 USB_EXTD N £ - = = = =
— o Jose —
- EEEP
4600 oD 292 514-0659
3 7002 SlvBUS -
Sotza-ar|
PROD: o
L R4
- 30
H PRODUCTION
[RCLAMPO0502:!
R4gS2 Strisione
2 2
= AY CRITICAL
e cRITICAL
Sor L4620
FERR-250-0OHM
cRITICAL PPSY USB2_PORT2 2 2
VONTEERE WinTH-0. ey £l
T4600 MINNECK-WIBTHZS
TPS2060
i ¢ sPPSV 83 UsE 2| o ey 620
— . B MSOP FERR-250-OHM (PUT CAP ON CONNECTOR SIDE) 0.01uF
S B R ) PPSV_USB2_PORT1_F ey N
o : - VOLTAGE=5V_ a0z
20 USB_EXTB_OC_L Scfoca+ sm P
I )| cas10 J4620
anp_Teap USB-K22 H
0.Q1uF carrrean e
R 205 (PUT CAP ON CONNECTOR SIDE) — K
e 1300 “sarin
e SErons N T3 o e
1 C4601 .| C4602 L B 102 20 USB_EXTC N YYY\ 2 .uss eorra n o E i
P 233008 = crrTICAL e n. 1o [oara. [al]
: * bt mn x 1o 20 USB_EXTC_P M 1.058_PoRTZ & To e
itH SR e e
il ‘ 514-0659
o USB EXTE N YL s:USB PORTI N EEER -
LI SRR
IEEE
so» 20 USE_EXTB P Y Y Y L 5:USB_PORTI P Lo
[,
SR
slveus % ) N D4620
- 514-0672 [RCLAMP0502!
sLe1210N6
CRITICAL
10
RCLAMPO0502:
sLP1210N6
CRITICAL
CRITICAL
L4600
FERR-250-0HM
PESY USBZ PORTQ 2 2 PPSY USB2 PORTO F
v sm R
VINERRNIB
F
(PUT CAP ON CONNECTOR SIDE) O
33007, TANT-POLY BULK cAP casoz critican | kaa =
22 y-poLY BULK AP o6 camioar | 12 crITICAL B
J4600
USB-K22
CRITICAL o ANG-THL
14601 —O O
*oirone
: o AT
102 20 USB_EXTA N 5 L.USB_PORTO N n AT Es\[uc MESTER=KZ2 SUNC DATE=0o70272 004
—_— L DATA+
228a . § | a) . EXTERNAL USB CONNECTORS
1os 20 USB_EXTA P 2 10:USB_PORTO P
J | L R ™
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+ USB_CANERA P

CAMERA CONNECTOR & FILTER

CRITICAL

USB_CAMERA N

130 103USB_CAMERA L P

K37L (BLUETOOTH) CONNECTOR 5

110 10:USB_CAMERA L N

SD Card

CRITICAL

L4751
FERR-250-0HM

CRITICAL

L4
FERR-250-0HM

LAYOUT NOTE:
PLACE C4700, C4701 & L4700
NEAR J4700 PINS 4 AND 5 IN THE
ORDER LISTED, AND NOT ON

BOTH SIDES OF THE PIN.

Reader Board Connector

critreas
crrTICAL
J4720
53261-8605

CRITICAL £

J4700 1or 20 USBBT_N s
53780-8605 o wluse BT L N 1

Ao

) 110 102USB BT L P 2

1o 20 USE BT P 3 i S

3 P

—1° CRITICAL —°
——10

= FERR-250-0HM

3 »

. ceppava sapr 3 (Y Y YLz peavs g3 mp —0O L
—0 su VN LINE WiDTH-0. St

NEREEWBHISN  |L Lanno |1 cagan|  Stesosee

—O 1QUF 0.10F
L s1ss0ces

IR RECEIVER CONNECTOR

B M

crrrrcar
crricar
. . J4780
crrTIoAL FTEY 14702 274780
L4750 Ja7s 133 o ¢
120-OHM-30MA 53261-8606 DLBONS 5
Y S
SoNS g os 20 USB_IR N l 4“
—_— usa_socamn 1 . .
s 0 USB_SDCARD N ARCARD. L o UE IR R LYY -
Usp_Spcap_p Y 2 188 SDCARD L 2 2 criTICAL ETIREE=EY ;
: Vet e e——— B
L4703 jnan S S °
‘1o FERR-250-0HM
S3_SDCARD C4750 * 3 £
= =ppsv 53 17 s : 0O
E A — i o . =ppsv 83 1R Y B
1BHZ8 2 10y S s
: . 1
51880690 -

PLT_RST

_PLT_RST L
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Unused pins have "SMC_Pxx" names. Unused
pins designed as outputs can be left floating,
those designated as inputs require pull-ups
o BP3V3 S5 AVREF_sMC
o _=PP3V3 S5 _sMC D
 C4904 : Ca906
o o.10F
o SMC_EXCARD_PUR_FN 2 {p10 HS82117 e50) sMe_PM_Gz BN PLACEMENT NOTE-Place C4307 close to U4900 pin F1
o QESMCRSTGATE L ge 110 [p13 TQFP peil 79 g e e v
» CID—ALL_SYS_PURGD_ Smc - 102 [P12 (1 oF 3) Pe2l 80 g wNC
7o (D —RSMEST_PWRGD 108 (P13 - pe3l 81 g wnC PP3VI_S3_suc avee ca007 1
NC X107 P14 peal B2 g SMC_ADAPTER_EN oD = s AR ofo| o« -l 0.4
Qm-EiEsEsTL " e iog [pis es| 81 gm wnC ® R ca920 N
\ QEORUEN_EVCORE CPU g 105 IP16 Pe6| 81 g HC_PROCHOT 3 3 L - 0.1uF —— comlidh 2
— - Q—EM PWRETN L 100 (P17 267l 85 g SMC_BIL BUTTON L oo a2 avec N -
gt =+ R4909° R4901
ey ez B wrol e . U4900 e T
Q- ESIARLO A1 iSO CRULSERNSE PLACEMENT NOTE-Place R4999 close to U4300 pins NL4,NLS HSB82117 % EY
. CID—SC_VIDEO O - 102 [P 271 69 g SMC_CPU_VSENSE e e e o o e gt s 126 Saen
AUXCH P STATE - 101 (P22 272 70 g sMc_GpU_TsENSE . PLACEMENT_NOTE-Place ©close to UA900 pins N4 M1S e el
= = (2 oF 3) SR
2 s SENS
D AUXCE N STATE 00 (P23 273 11 g SMC_GPU_VSENSE o . suc_wp1 —
NCx—gpn—22 P24 eral 72 g SMC_DCIN ISENSE oo omrr i e e e pe=]
o (ZE—SMC_DE_HED. - p2s 75| 1. - SMC_PBUS_VSENSE Ve o (D —SMC_RESET L - -
- }_BIDIVI AUDIO MUX SEL - b26 076| 14_g SMC_BATT ISENSE = e sran
o+ +s (O)—REMUX_VIDEQ_IN_SEL 27 77| 18 SMC_NB_MISC_ISEI - w2 B
< - s _SMC_EXTAL 144 |mxran il 11 g smc_wMr —
102 2 2 QETy—LEC AD<0= =121 [P30 eol 120 g SMC_WAKE SCI L o =
1 1 10Ty LEC_AD<1z 22 |7 es1l 130 g wnc
oo QT LECAD2: g 123 [p32 peol 131 g T MomRINL ey S J—— .
c 10 o1 10Ty LPC_AD<3> 124 P33 o3| 132 g LPC_PWRDUN L = - p— < e
o p2a eaal SuC_TX L P vss| & N . e
e 2ol 131 sMe_RX_L Qe o - 4502 4398 4903
o ¥ 26 pesl 125 L SMB_mauT = B ES N
10Ty LEC_SERIRQ 125|727 s g et
pso| 21 Smc_oNoF S 5
NC—gm—126_[Pa0 2ol - SMC_BC_ACOK o
. _SMC pa1 21 [pa1 o2l 22 g SMC_BS ALRT L oo
ED>—SUE_ MG pATa L00) g 138 a2 P93l 21 g PM_SLPS3 BUF2 I, e n =
SMS_ONOFF L - pa3 poal 20 gu PM_SLP S& SMC L oo+
NCX—tgp——2 (P44 eosl 19 g PU_SLP S5 L oo NOTE: P94 and P95 are shorted, P95 could be spare .
NCX—tg—i|pas eog| PU_CLK32K_SUSCLK s w0 a
QO —SMC_GEX_THROTTLE L - pas 297 17 qugploc) SMB O SODATA Sy
NCX—gm——EP47
- sMe TX L 16 [Ps0
SMe_RX L. - 15 P52
- E>—SME_0_S0_CLX. (00) g 11 P52
(DEBUG_sW_1) csmceno g a1 leo HS82117 - SMC_CASE_OPEN am-
(DEBUG_SW_2) s _SMC_PAT. - 0 |paz TOFE 1 - sMe_TcK g e
+ (OT—PM_SYSRST L 00 o 30 (2 oF 3) a0 - suc_1oT e
“o i« QI USE_DEBUGERT EN L oo g 20 o - suc_Tpo o = =
5t 12 1 o1 Ty MEM_EVENT L (00 gy 2 omrT - smc_tis ame e
B o _SMC_pas o = e B
b1 4 se svs LED o
PM_BATLOW L c. e o
B S — pral 48 ge swcump e
NC—ep——120_|pEO peaf 47 BIDIVI AUX_TERM EN
. (SHC_RUNTIVE SCI L - 2 les1 pral a6 - BIDT -
o 4= COD—SMC 0D paTECT - 118 [ps2 pes| a5 - SMC MCP SAFE MODE oD -
NC. - 217 |es [ VR < -
. sMC_EXCARD cP 116 [pee ) BIDIVI BKL PwM
P 115 less
SMC_EXCARD 0C I, ne o ool 5 SMC_PNL_BL_puM oo
o 214 e e —— 1
[ G —— - - po1f 57 =swC_sms_INT NOTE: SMS Interrupt can be active high or low, rename net accordingly
° — — poz| s ey (O SVB_BSA DaTA If SMS interrupt is mot used, pull up to SMC rail
- U—SMC_EAN 0 CTL - as_leco o3| ss @ (0C)SHE BSA CLK D
—_— 91 fpc1 poal 54 @ (0 SUE A S3 DATA o -
o2 pos| 52 @=@(0C) SN A S3 CLK &= -
- bca pas| 52 @y (OC) SMB B_SO_DATA oD
CID—Sc_EAN 0 TacH - pca e[ s @=p-(0C) SMB B S0 CIK oD -
© CID—ShC_EAN 1 TACH - 59 lpcs
pro| 10 sMc_procioT .
CID—Sic AN 2 TacH - pcs [ e,
. he AN 3 TACH - e [ 1l 12 - SMC_THRMTRIP o
= piz| 26 - suc_piz
. sMs X _axis - P e pra| 140 - ALS_GAIN o -
pHal 141 g yne
pHS| 142 . wnC
SMC NB CORE ISENSE - 62 [pps
N [CID—SHC NE DDR TSENSE - 61 leps
OD_sis terr - fi s e A
<o CD—BLS_RIGHT - en7 SMC
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6

7 l

l 5 l

4 l

SMC Reset Button / Brownout Detect

CRITICAL

DEVELOPMENT U5000
5000 NCP303LSN
NTC020-CC1J-B2607T] SoT23-5-hF
e e cD ouTfs SMc RESET I an

5001

NC NC
GND
0.01UF )
: E

SILK_PART=SMC RESET

POWER BUTTON

SILK, PART-PWR BTN

SMC Crystal Circuit

5020
220F

DEVELOPMENT
85010
NTC020-CC1a-B260T]
1 SM oo

UNUSED TP/NC ALIASES - PORT D - INTERNAL PULLUPS
0 _SMS_7_Ax1S = 45 50 _SMC_ONOFF L R5032 10k
w0 _BLS_LEFT — e v p— Re03s ivor —
R — e 1 _sMC pH2 R5034 1ok e e
o LS RIGHT = e s T e
. _SMC_ANALOG ID — wcs _ ' e Reose oo P
R RS e reoa e
. Cvc es aLRT @ R5038 100k . T
L T Er T e
o UNUSED TP/NC ALIASES o 23029 ok R
‘ ) " ro0ir o R D
e AL . R5042 1ok e e e
w0 SMC_PM G2 BN — T ouc vz my e ARD oC L o sroze R5043 G0k . e wew e
= - Reose ok e T
Reooe o T
4s SMC_EXCARD PWR_EN B_SMC_EXCARD PWR_EN BUTTON_L R5092 10K o L e A
” =S - A reoor e T
. sms onore L — o sus owoee 1 - - I TEEETITE O L
49 _SMC RSTGATE L P_SMC_RSTGATE L " \C R5047 10K 1 2 o e wEene ane
~ eAsI SMC_ADAPTER EN R5049 1ok L e e
o e = > + _USB_DEBUGPRT EN L R5098 10k ;s e wear o
«» ~ESTARLDO.EN =E-ETARLDO AN s _=SHC_sMS suc_sws_ vt R5091 10k, : _
e e e 7T
ER S -
ANALOG SENSORS
so e =PRIV SO SMC
., _suc_pem_rsmnss — suc cpu mweur 1 .
T A s SMC_PAS R5093 10K 3 2
<o _SHC_PBUS_VSENSE — . E VT
= o o o ovearen - Rs099 o )
. SMs x axis . ER R
SHC_ONOFE_L gy 4 0 \ sMs_¥_axis — suc uce coms vemuse .
.+ SMC B DDR_TSENSE _suc avs_so_ssmus - . ewe case apen Rsoas a0k .
s _SMC_NB_CORE ISENSE — SMC_MCP_CORFE_ISENSE 54 108 70 45 s ¢ _EM_SLPS3 BUF2 L R5094 100K 2 ot /16N WP-LP 402
=SS OV
R S c
. _SMC_NE MrsC ismnsE : 'R5050 LSl RS089 __1ook e
= Tox Par— PLACEWENT_NOT-PLACE CLOSE TO 94300 (SHC)
E SMC PROCHOT 3.3V LEVEL SHIFTING

MISC.

SIGNAL ALIASES

ALTERNATE FOR
BRRT NOMBER.

SILK_PART=SYS POWER
SMC AVREF Supply
VR5065
— REF3133 Vi .
= oo TR
GJ = C5067

‘ 1 _SMC_MCP_SAFE_MODE 3 2 MCP SPKR 2
FOR <RDAR://PROBLEM/5925345> 5%
ME-LE 00
03
SIL: FOR DEVELOPMENT USE ONLY
PP3V3 S3_SMC
[EVELOPMENT s s =BR3V3_S0_SMC LS
R5075
1K
I/1ew
402
FROM MXM
DEVELOPMENT
Q5075 a
2N7002
Sor23-HFL

TO CPU

FROM SMC

SMC & MXM

MXM_THRMTRIP L

THERMTRIP LEVEL SHIFTING

BM_THRMTRIP L

2

5096
3N7002DW-X-G

o

PULL-UP ON PAGE 14

FROM SMC

SMC_THRMTRIP

RSNV EETTE U3

Isyuc MASTER=MARKVIDEC

SMC Support
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LPC+SPI Connector

FRANK CONNECTOR
CRITICAL

5_LPCPLUS

: e LPC_CLK33M_LECPLUS rm. s

D LEC_AD<0> o ol LPC_AD<2> s
D LEC_AD<1> s c LPC_AD<3> =S
. SPI_ALT MOSI I o | g | spIrROM _USE_MLB el
& SPI_ALT MISO - EER b PI_ALT CLK b
OD_LPC_ERAME L - 1t |ge | SPT_ALT CS L o
& BM_CLKRUN_L - i LPC_SERIRO Dy
& SMC_TuS -7 1o e | LPC_PWRDWN L. o
D DEBUG_RESET L - EENE b MC_TDT —
&m-SMC_TDO - 2 g MC_TCK =t
OD_SMC_TRST_L - < | | sMC_RESET L =
&y SMC_MD1 - - | SMC_NMI =

SMC_TX L SMC_RX_L R
= - | LPCPLUS_GPTO o

51650573

Alternate SPI ROM Support

=PP3V3_S5_LPCPLUS
LC5144 s s _=PRIV3 S5 LPCPLUS
0 lUF
LPCPLUS 2 2y R5140
563
U5100 1
NCTSB3 1575656 o6 =
 @m-_SPI_MLB CS_L s 570 smils . SPIROM USE_MLB — =SPI _CS1 R L USE MLB .
- THARE. PASE=TRUE" = —CS1_R_1 _USE!
2l e vee|s LPCPLUS
SPI_ALT CS L 4 .wSPT_CSO L
Pull-up on debug card L VER 1 w00
= CRITICAL
PRODUCTION
R5146
LARA 2
Y. PLACEMENT_NOTE-PLACE NEXT TO USL0O

SPI Bus Series Resistance Option

LPCPLUS
R5156
o
| T SPIALT CLK 2 2 SPI_CLK R am e
PLACEMENT_KoTE-: LPCPLUS
R5157
o
\ @) SPI ALT L 2 SPI MOST R am: e«
LPCPLUS PLACEMENT_NOTE-Place next to Rel:
R5158
o T s
+ () SBL_ALTMISO 2 2 SPI_MISO o ]

3
i

£
4

W
¥

o

= SRV AFYETE D33
LPC+SPI Debug Connector
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8 | 7 | 6 5 4 3 2 1

MCP79 SMBUS "0" CONNECTIONS SMC "O" SMBus Connections SMC "A" SMBus Connections

NOTE: SMC RMT BUS REMAINS POWERED AND MAY BE ACTIVE IN S3 STATE

PIV3_S3_SWBUS_SMC_A_S3

¢ =pE3VS_S0_gvBuS =eP3v3_S0_sHBUS_sHC 0_s0 .
MCP79 Rr5200') ['Rs201 SO-DIMM "A" sMC Rs250')  ['Rs251 MXM TEMP sMC R5270')  ['R5271
C: D S : 1KY Shom P ON CARD - 38400 K4 5 room
1100 : & 3100 vasos w1500
. S Se |y mswe gmire: oxom REab: axoe
wasTER) (Mrice: 0xa0 Read: oxAL) (msToR) P | BT SRR ) (msTeR)
D e SIEUSICE 0 Cx — .ncsommsa . S0 S0 cix so s — s e e sor o ome n 83 i — omus amc a s sor D
FRESCE-Cl = = = s
GNEUE NP 0 pATA —  besommen . » SUB_0 50 DATA cosma . w M3 A 3 paTa — ShEue o A 52 soa
fBuscE- R = : = =S g
J J L J
o e

SMBUS 0 ALSO GOES TO THE XDP CONNECTOR

SO-DIMM "B"
3200 DIE TEMPS

(WRITE: OXA2 READ: OXA3) EHCLa0s 2 US83S POTENTIAL SMC SLAVE SMBUS CONNECTIONS

(WRITE: 0X9A READ: 0X9B)

12¢_so)
_ —  -sMB_McP CPU THRM_SCL .
—  -12C sopTMMB spA -

smc_psa

- =SMB_MCP_CPU_THRM_SDA st
- L SMC R5280 R5281 DISPLAY TCON |—
200k
w4500
(MASTER! ME-LF
CPU - PECI DTS ) i
AxEeLS - USS70 +s SMB_B CLK. r—3 Sl BSA_SCL 1 =SMB_DP_TCON L s0
(WRITE: 0X54 READ: OX55) — =S S ne = S
.. SB_BsA DATA — Swmus swc msa spa — oo zconsma w

—  -SMB CPU PECT SpA

MCP79 SMBUS "1" CONNECTIONS
SMC "MANAGEMENT" SMBUS CONNECTIONS C

P3V3_S0_SMBUS

. =pAVA_S0_swAus_suc waur
MCP79 R5203 MIKEY
viaoo i 99800 sSMC R5290') ['R5291 VREF DAC
(msTER) e (wRaTE: 0X72 swe Soed Sa I
I R . (unsrER) (Weite: 0x98 Read: 0x99)
WAKE BASE-TRUE = z
- SUBUS_vcp ) paTa I2¢_AUDIO spa . o SHB_MGNT crx SuBUS_Suc waur scr, 12c_vREFDACS scL
“' MAKE_BASE-TRUE n " WAKE_BASE~TRUE.
} SMC "B" SMBus Connections N )
=PP3V3_S0_SMBUS SMC B SO !
1L MARGINGING CONTROL
sMC R5260°) |'RS261 REMOTE TEMPS 2501
64500 = 3,2 EMC1047-2, USS00, SEE TABLE (WRITE: 0X30 READ: 0X31)
(MASTER) s ?v('ff (WRITE: 0X90 READ: 0X91)
o 2402 p— I12C_PCA9557D SCL
4 SMB_B_S0_CLK les— SMBUS_SMC_B_S0_SCL —  -SMB_REMOTE TEMP_SCL o lac bemose soa
. SHB_B_So_paTA o swpus swc b so spa -SMP_REMOTE TEMP SDA .. =
=
B DP RX EQ CONTROL B
EMC1047-2 HEX DIODE SENSOR AC/DC PS TEMPS
BTODE FoveTTOR ; (WRITE: oXs READ: 0X93)
EMC1403-(1,2] 1 ACDC THRU 3600
7 oD TEMP (nmeTe: oxs8 on ex9, READ: 0x33 OB oxsB S
> e 3 SENSE POIVTS - PRIMARY, SECONDARY, AMD = S
3 AvBIENT TEME _12c bp_BoLZ SR .
i Ceu HEATSINK e
5 MXM HEATSINK ‘
. MCP HEATSTNK —  —ows acc sma .
DP TX EQ CONTROL
AC/DC PS POWER
(WRITE: 0XoC READ: 0X9D)
TNAZ19: ACDC THRU 9500
= oxuo, mean: axen)) [ B
—  -1ecop Ry s .
A ] A
SMBus Connections
1-7 D
Apple Inc. 05 863
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3

CPU Voltage Sense / Filter

, PPV_SO0_MXM_PWRSRC

MXM PWRSRC VOLTAGE SENSE
(SCALING 12V INPUT VOLTAGE TO SMC)

s C5359 WITHIN 17 OF SMC (U4900)

ScaLE
av/v

UNT
0125 V/COUNT
ADC IS 10BIT 0 TO 1023

0710 3.3

SMC_GPU_VSENSE

v

R5309
08 1 AN CPU_vSENSE o o o 'R5354
6.04K
1 D
C5309 e
0.2208 L6
MXM PWRSRC (GPU CORE & MEM) CURRENT SENSE
K50 SET FOR APPROX 2V AT 4A ON PWRSRC K51 SET FOR APPROX 1.95V AT 5.5A ON BWRSRC
. ppava co eu . SCALE UNT SCALE OUNT
e =50 ‘ = 2 /v 0064453 A/COUNT 2.778 A/V 0087518 A/COUNT
CRITICAL 5ty !
o e Ao ADC IS 10BIT 0 TO 1023 23
. < ioTs 010 3.3V 0 3.3V
T e
U5380 1
{24073 TAXK+ G6
570
4 oo PHRSEC SENSOR B parré | oty | pEscrrpTION REFERENCE DESIGNATOR (S) | CRITICAL | Bow oPTION
5 .coMXM_PWRSRC_SENSOR N 750 rs38 crrr 2 0
CPU CURRENT SENSE AMP & FILTER = 10750063 | 1 | 25 wrLLromm s360 rrrrcaL | kaz_wor
: SMC_GPU_ISENSE . 100 10750131 | 1 | 18 wrrsromm rs380 crrtican | K23
ourT — - y
R5363 Lo 13230242 | 1 | cap.o.0szur, 402 5381 o
L 2 11650090 | 1 | mEs,10komm,5%, 402 csa1 0
1/ 2
e C5360 35282291
402 0.01UF GAIN = 20 GND_SHC_AVSS 4, -
. =pesy_So_Tsmusn } 2 v
2ox C
dey, 5CB. PLACE RS364, C5362 WITHIN 1v OF SNC (U4900
i UL I D I e
R3380 U5360
1 S_CPU 2 5 OPA348
D VR_CPU_IOUT VR TSNS CPU P ol
Y C7 RS5364
1 + SNS_PS §PU TSNS, 5,1K, SMC_CPU_ISENSE
Mrsw = = 2 _CPU_ oD o o
fo5 X x Y ANPLIFIED AND FILTERED IsNS 10 SHORD
R_ISNS_CPU_N |
2 ME-LE C5362
303 0.220F
. )
R5361 gEEM-XSR CPU CORE INPUT SIDE CURRENT & VOLTAGE SENSE
10K GND_SMC_AVSS ..., .. ..
Tisu
et CRITICAL si o2 20 ¢ 2RRAVA_SOQ_SMC
DEVELOHMENT —
€5320 *
0. 1uF
DEVELOBMENT o
U5320 - DEVELQRMENT
3 INA210 ) PR .
CPU_INPUT ISENSE N 5|mn- © $C70 our |&_SMC CPU_INPUT IOUT : : SMC_CPU_INPUT_ISENSE s
CRITICAL P
. CPU_INPUT 1SENSE P4 |t rerl2 i
anp
L BLACE RC CLOSE TO SMC
sty | orv| pescrrerron REFERENCE DESIGNATOR(S) | CRITICAL | mow opTION
.., PP12V_S0_CPU_FLTRD
” 13250080 | 1 | cae, o o402 csan DEVELOPMENT
1650004 ®ES, 0-0hm, 0402 csaz1 ProDUCTION

SMC_CPU_INPUT_VSENSE

GND_SMC_AVSS 41 =0 & =

22

Isyuc MASTE!

SRV AFYETE D33

CPU/MXM CURRENT AND

VOLTAGE SENSE

CB Apple Inc.
o

e ™
051-7863 | D
ERTTETEY,

A.0.0
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PP3IV3_S0_SMC

e P SENeE
ourr
R5400 65490 1.5V SO CURRENT SENSE
0.002 I3
27t 2
i A wee pur_sonse
3 - MCP_PWR_SENSE
D U5400 R5401
INA210 4.53K
\smnsn s so sl TNR21O o |6 nsme 1vs so rsenss & 3 SHC VS 50 TSENSE o s
10a SENSE_1VS_S0 P 411N REF|L aurT
o
sosszor
anrN = 2000/v
TRANPER RATIO - 0.4V/A
[ I e —— 1.5V SO VOLTAGE SENSE
R5402
4.53K
o —eR1vS S0 1 SMC 1VS S0 VSENSE 5o e
1 Mo
el
‘ 5402
0.22UF

MCP CORE CURRENT SENSE

Place RC close to SMC

SCALE IS 0.116 V/A

MCP CORE VOLTAGE SENSE

R540
4.53K

SMC_MCP_CORE_VSENSE

PCORE_SO_REG

SRV AFYETE D33

Esyuc MESTER=KZ2
MCP CURRENT AND VOLTAGE SENSE

Em—

T ™
051-7863 | D

d} Apple Inc. —
S A.0.0
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8 | 7 | 6 | 5 | 4 | 3 | 2 | 1

REMOTE THERMAL SENSORS .
MCP & CPU T-Diode Thermal Sensor
HEATS INKS , AMB I ENT , PANEL AND ODD ver - INTERNAL DIODE IN US535 DETECTS MCP PROXIMITY TEMPERATURE

. _=PP3V3_SO_MCPTHMSNS
R

wce_ceu_otone  mce_cry_tozong
CRITICAL i R5536
u o
. /

SENSOR CH1 SENSOR CHE 1
SILK_PART=0DD TEMP wmee_Ceu, TDI0DE
D J5551 SILK_PART=MCP HSK " US535 D
L5553 53780-8602 L5535 539553202 > EMCLA03-2-RIZL
FERR-220-0HM Trmr;n FERR-220-0OHM A C! DP1 TSP rHERM THERM_L_ 1 2 MEM_EVENT_L =1 31 12 45
o s SNS_TDPL DN6 t 2 —0 o0 55 SIS e
0402 0402 . DN1 ALERT* ALERT L
O P
L5536 ) + Ibe2/ons woatal | -sMB_McP_CPU_THRM spA
L5554 o qesns_onp 2 FERR 520 -OHM > /
FERR-220-OHM P 22 2 W s 5 |onz/ops smerx | 10 =SMB_MCP_CPU_THRM SCL
206 55 SNS T DNI DP6 1 2 0 e o10s R o
0402 - - I 6
crrTIcar cRITIEAL S TR e 35382224
L sissosse
= 0.0022UF
L] 51850678 PLACEMENT NOTE: BLACE USS35 NEAR MCP, TOP SIDE UNDER HEATSINK -
11 1 T} CPU_THERND N
SENSOR CH2 SENSOR CH3
SILK_PART=LCD TEMP SILK_PART=AMBIENT TEMP
J5520 J5521
L5520 5,95520 L5522 .,J5521 CPU PECI DTS OPTIONS
FERR-220-OHM M-RT-SM FERR-220-0HM M-RT-SM
. 2 440 - 4 08 CPU_PECT _MCP
wosnszopapna 3 (VYY) o osnS T oN2 ppa 3 (YY Yz
C orez 110 108 _SNS_LCD P 1 ooz 10 108 SNS_AMB P B C
T,5521 wo scoms_nop i 2 L5523 ..o ousns awm 3
FERR-220-0HM FERR-220-0HM 3
SNS. P 1 2 e sns 2 —T1° s ¢ _=PP3V3_SO_TSENS =PPVTT_SO_CPU ¢ 14 =0 7
- CRITICAL ez >
51850698 CRITICAL PECI_SMB
1 C5571
= 51850677 Shr e
PLACE HSK SENSOR CONN. TOP SIDE NEAR MXM OR CBU
.. =SMB_CPU_PECI SDA o 1:SME_PECI L
fr— SENSOR CH4 SENSOR CHS - = > | |
SILK_PART=CPU HSK SILK_PART=MXM HSK
J5510 i J5511
L5510 53398-8602 L5512 53398-8602
FERR-220 -OHM -sz_sn FERR-220 - OHM s s
or s SNS T DP4 DNS 1 2 —O 1o 55 SNS T DN4 DPS 1 z —O
07 lews coun e B G ooLons o p B
L5511  cosne cou s L5513  comne oo B
FERR-220-0HM FERR-220-0HM
- a0z cun::-u T a0z CRITICAL
s1850678 1
Consider 3rd option - direct to sMC
51850678 B

REMOTE THERMAL SENSORS (HEATSINKS AND ODD) HDD OUT OF BAND TEMPERATURE SENSING LEVEL SHIFTING

o ¢ _=PP3V3_SO_SMC LS

N . BSS51
RS 2"Sh/ 88 FBUIeR Poler"ilqiendiR
_— SILK_PART=HDD TEMP w0 0 oy :‘f“w CRITICAL -
J5550 HrGH: 2.0v 10 3.6v |5 . U7030
53780-8602 : IM393
8078 70 _12VSS_1V60_REF -
1os =2 SNS_T_DNI_DP6 027 ” 15552 VNS0T -HF 0 sMC
R L O—‘ FERR =520 OHM R5550 2 6 sSHC_HDD QOB TEMP —  SnC_EXCARD CE
. L4HDD_0OB_TENE. L (Y'Y Y\2_siop oo TEMP gt AAA 2_HDD OOR TEMP K Bl
| crrrican .
¥ R5553° i
100 =< SNS_T_DP1_DNG U5500 v o2
Tssor 0%
100 =5 SNS_T_DP2_DN3 3 n
oni/ope N swpata o MB_REMOTE TEMP SDA . crITICAL
sranaL, bei/one & swend Lo ME_REMOTE_TEMP_SCL 51850698 oo
A oe2/owy 3 A
& BEIVE 3SIaEp < MBb™
b4 /DNS Brive dfacohnected <
108 =+ SNS_T_DN2_DP3 ona /s Thermal Sensors
- i e o . SEESRARE BB AR R SR PiE e Y S
- Apple Inc.
p— o] Must pull high to 2.5V for compatibility with all drives aee
A.0.0
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criTICAL
. L5610
¢ ¢« =PP12V_S0_FAN 220-OHM-1.4A
LYY YL scppray so_eano 1
B PP3VI_SO_EAN os03 w
‘R5606
10K 1 C5607
is . 0,,010F
D D
565
Q5600
NTHS5443T1H
1206A-03-HF ODD FAN
.« SHC_PAN 0 CTL I crITICAL

53780-8604
M-RT-5M

L5620 g maneg b s
NE_WIDTH-0 . 5MM 220-OHM-1.4A
EAN 0 PWR 1 2 EAN_0 _PWR L 1 MOTOR CONTROL
—_— N CRITICAL 3 @np —
.|*c5602 s 12v e
PPIV3_S0_FAN D5600 100UF
L L MMBD914XG 20y
‘R5600 S sl B
10K = = CRITICAL M i
1/16W L. 1
HELER FERR-220-OHM OR
C NOTE: ADDED TO PROTECT SMC C
Rgs1L
o R5607
Shen Pk 15608
2402 o 2 2UF
w/EE Toy
J—— g
RS9 -
—_ N — Q5603 HD F
MINNECK WIDT NN = NTHS5443T1H
B - FEEGE B
0 - CRITICAL 53780-8604
11 5640 RLIEE ’
e e 220-CHM-T.4A "
FAN_1_PWR g 1 2 _10FAN 1 PWR L 1 MOTOR CONTROL
CRITICAL > e
e ¢ =PP3V3 SO FAN sD5601 . 4 12v pe
MMBD914XG
71305‘,( 601 L + sor2s
— CRITICAL 0 -
L5601
FERR-220-0OHM

4 SMC_FAN 1_TACH FAN_TACH

0s02

NOTE=PLACE R5630 CLOSE TO J5601 Pin3

SRV AFYETE D33

FAN

Koo
"

=
HD AND OD
05177?63

e
CB Apple Inc. —
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4 SMC_EAN 2 CTL

1 SMC_FAN 2 TACH

R5797
47K

< s ¢ =BRIV3_S0_FAN

‘R5705
10K

« =PP12V_SO_FAN

FAN 2

CRITICAL

L5710

220-0HM-1.4A

‘R5704
1.5K

crITICAL

=PP3V3_S0_FAN

EAN

'R5700
10K
ey
TACH? =

TESLOWDN. - . CPU FAN
CRITICAL 4-RT-5M
0 MIN LINE WIDTHa0.SMM —_—0
o e wio 220-OHM-1.4A NINNECK WIDTAZD . 25M
S 2 uo| AN 2_puR 1,
0803 130 FAN_TACH2
D5700 SERI2Y SO PANZ L
MIBDS14XG MIN-NECK-WIDTH-0 35Mu

CRITICAL

L5701
FERR-220-0HM

MIN NEC
oLTRG:

PLACEMENT_NOTE-PLACE R5720 C

MOTOR CONTROL
TACH

aNp

12v pC

T0 35700 Pin3

SRV AFYETE D33

CPU FAN

e

T ™
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PP3V3_S5_ROM

J CRITICAL

R6100* 'R6101 1
3 R6191
323K 33K VDD 10k
P P e U6100 B
R6150 L o remer w02
SPI_CLK R AN s| SPI cLi ScK SI|s smg SPT MOST
o T e R6105
SPI_MLB CS L 402 CE* o o O
L e sofz LSPI_MISO R 2
R6190" ST HOID & HOLD* A
Tox vss
,,,,,,,,,,,,,,,,,,,,,,, | =
! MCP79 SPI Frequency Select |
I
I
| Freguency SPI_MOSI SPI_CLK |
I
| 31 MHz 0 0 !
I
: 42 MHz 0 1 |
I
| 25 MHz 1 [ |
I
| 1 MHz 1 1 !
I
e oo
NOTE: MCP7S only issues 'READ (0x03) commands
not 'READ_FAST’ (0x0B). Limits SPI bus

frequency and part se

ction

SST25VFO016B max speed for READ command is 25MHz

SRV AFYETE D33

=
SPI ROM

Em—

T ™
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I 7 I 6

K22 = NC
K23 LOW =

BETTER

EDUCATTON

S/PDIF IN, HIGH =

AUDIO CODEC

APPLE P/N 35352592

< =PP1V5_SQ_AUD DIG

v

CSZOBL LCEZSB
4, 7UF 47U0F
iV 3

- GND_AUDIO_HP_AMP_L

CD-BR4V5_AUDIO_ANALOG

DP SPDIF
. AUD_MUX_CNTRL

=PPSV_S0_AUDIO ey« « «

PP4VS

=PP3V3_SO_AUDIQmm

VOLTA

AUDIO ANALOG e
L~ <o

- -AUL_GRIO 1

« « QEPAUD_GPIO 2

. g AUD_GPIO 3

OD-AUD_SENSE_A

HDA_BIT CLK

L Cc6264 crzrroay - HENTE
0.470F D
5
Ce
0. b
L GND_AUDIO_HP_AMP_L o w
5 VA REF VA VA GND_AUDIO_CODEC aa
5 1 VBIAS_DAC /BIAS_DAC
2 2 - . B - I S o
: s 84206 FD 44 fwip_prup, CRITION. EROUT 52 HILINE MINTHA0 S0N MIN NECK i P ASE’;i’;g??{; o
CS4206 FN o Jone peer. U620 H70UTR MIN LINE WIDTH-Q 20MM  MTN NECK WIDTH-O 20MM ) HP | = -
CS4206ACNZC yppey| MIN LINE WIDTHo0 MM MIN NECK WIDTH0 1 AUD_HP_PORT_REF ..
QFN LINE D
PIO0/DMIC_SDA1 LINEOUT_Li+| 2 AUD_LO1_P_L
12 lopro1/purc spaz B TP_AUD LO1 N L
14 |oprog/SFPIF-OUT2 26 AUD_LO1 P R g
TP_AUD LO1 N R
15 lepros _AUD_LOL_N R -
13 lsense a 1 AUD 102 P L g .
CS4206_FLYP TP_AUD _LO2 N L N_NC
CS4206_FLYC LINEoUT R2+| 32 AUD_LO2 P R prw .
|z TP _AUD LO2 N R
LINEOUT_R2 _AUD 102 N R
wmrceIas| 1 AUD_CODEC_MTCBIAS prmy -
2 v o
veon| 28 CS4206_VCOM
vi_tr — AUDIINL em.
AUD_LI_P_L -
LINEIN L+| 21 _LI_P_]
TTCLK -

LINEIN,

- c

MAKE RASELTRIE AUD_LI_COM
HDA_SYNC ‘ LINEIN_Re| 2 AUD_LI P R ~m
R522254 il — AUD LI N R am e
100 2 gm—HDA_SDINO 3 2 1:AUD_SDI_R sp1 MICIN L+| 1, AUD_MIC_INP L em« -
5 Jspo MrcIN_p-[ 1 AUD MIC_INN L om.
. MICIN Re[ 1 AUD_MIC_INP R &m.
HDA_SDOUT HgREsET MICIN R- AUD_MIC_INN R &m
HDA_RST_L
AUD_SPDTF_IN_CODE: 42 lseprF_IN I CS4206_VREF_ADC NC
48 Jsen1e oo E
PR o AUD _SPDIF OUT DMIC_SCL{ 4 TP_AUD DMIC CLK NC
ap
‘ CRITICAL CRITICAL
ce211l.  .['ce263
e =5 'R6267
b Y -TANT 100K
T
o s s o o GND_AUDIO_CODEC TN T INE WIDTH=O S MIN LINE WIDTH-0.30MM HP OUT ZOBEL NETWORK
[ XW6201 N REC WIBHED 3 MEN-HENR-NIBEHCS 20WM B
GND_AUDIO_HP_AMP_L . . 63 62 AUD_HP_PORT_1L.
VOLTAGE=0V =
.. Om.AUD_HP_PORT R
MIN LINE WIDTH-0 30Mu
MINRESRNIBHZS 28MM
C6298
oTiur 0
1% v
DIFF FSINPUT= 2.45VRMS x7R-caiin
SE FSINPUT= 1.22VRMS
10 DAC1 FSOUTPUT= 1.34VRMS
$rew DAC2/3 FSOUTPUTDIFF= 2.67VRMS . .
b DAC2/3 FSOUTPUTSE= 1.34VRMS R6296 i
1/16w -
i
APPLE P/N 35352456 GND_AUDIO_HP AMP L .
4 .5V POWER SUPPLY FOR CODEC
Iy Line wior
HESRWIBE
Theetsy
16201
FERR-220-0HM
.« (D—=BR5V_S0_AUDTO 2 (Y Y Yz avs_RE:
R62
. OD_=RR3V3_SO_AUDIORAR = Tz A
e
e AUDIO: CODEC/REGULATOR
T e
051-7863 | D
CB Apple Inc. —
S A.0.0
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1ST ORDER DAC FILTER

R6324 D
o,
D - CD>-AUD_HP_PORT I, : .
/10w NOSTUEF.
fad NOSTYER:

AUDIO_HP_AMP_L

o 2 CD-GND.

R6325
oD-AUD_HP_PORT R : A2

20K OHMS

c CODEC Nom SE RIN
FC 5 HZ Max

= 2VRMS, CODEC VIN = 1.14 VRMS

NET RIN = 18K OHMS

C6300 -

3.3UF
Ll AUD LI P L pom

CRITICAL

C6302
3.3UF

AUD LI N L pom o

-
HEYEGE HBRA:
entrrent
C6303
3.3UF
e AUD_ LI P R g .
1
— B NOSTUFF —
R6305 a4
21.5K L g20pF
i 2 B
- CRITICAL MIN NECK WIDTH=.2MM
MIN-AEGR-WEBT: 2
I NECK wrDTH=0 . 21 hE
HENESEEBRS 481
.UEAUD LI_GND AUD_LI N _R pwwm
A SYNC MASTER-SKICAUDIO e R A
CB Apple Inc. 051-7863 | D
e A.0.0
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MIN LINE WIDTH=0
MIN-NECRWIDTH-0
ValrReEE Sy

-6
Hit

PP12V_AUD_SPKRAMP_ PLANE

TWEETER SPEAKER

MAX9736B APN:

AMPLIFIER

35382042

GAIN = -4.8(20K/17.4K) TURN ON TIME: 110MS
CODEC OUT = 1.335VRMS TURN ON DELAY: 150MS
AMP VOUT = 7.355VRMS RIN = 17.4 OHMS

FC 19.5 HZ
POUT = 6.76 W INTO 8 OHMS @ 1% THD+N

« @ (T>-GND_AUDIO_SPKRAMP_PLANE
C  «t o [OD-GND_AUDIO_SPKRAMP_PLANE
NostuEr
1
0.001UF
o5
MAX9736BETJ+ . 1UF
L 1 21 AUDSAMPCPN1| 503-1 R - = N -
AUD_MAX9736_1FBL er CRITICAL e T LTNE winTH-o. 2 16400
| AUD_MAX9736_1INL 5 | BooT|_3 AUD_BoQT1 MIN-NECK_WIDTH=0.15MM 180-OHM-1.5A
AUD MAX9736 1COM 12 Joow Y c AUD_L_P1 r AUD_SPKR_OUTLO1L _POUT gy«
— = ° T 4 crrricar L6401 0s03-LF
AUD _MAX9736 1INR 18 |inr ouTLL 180-OHM-1.5A
4 20 how e S
‘ AL LO- o L oo OUTRLY rs AUD R _P1 AUD_SPKR _OUTLOI1R POUT .
2 e C6413 10 fsHpN> ouTr1-| 22 k4 = = = = g
: M 5 voive 7 schoree o
; | outez ]
5 N 1 FEN;
. ouTR2-| 24
1oy NOSTUFE . _aup_r N1 AUD_SPKR_OUTLO1R_NOUT __ gomy <o
pd el MIN LINE wIDT =
w02 nezl 8 MIN-NECK-WIDT! C6408
B e e o e oo o2 ¢ [EEy-=PP3V3_ S0 AUDIO Nl 17 1000PF ——
R6él 04
_ NN T
@ o7 66 e sa ez ¢ E-=BRIVI_SO_AUDIO .UD_SPKRAMP 1SHDN L -
g AUD_SQPKRAMP _1MUTE_ L
'R6406 |'C6404
100K 100PF
402 DTH=0. 20
BHE=S: 2
- . ¢t ¢ (O>-GND_AUDIO_SPKRAMP_PLANE
& s GND_AUDIO_CODEC
A SYNC MASTER=SKIPAUDIO SYNC DATE=04/20/2009
AUDIO: Tweeter Amp 1
51-7863
CB Apple Inc. —
S A.0.0
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WOOFER SPEAKER AMPLIFIER

MAX9736B APN:353S2042
TURN ON TIME

: 110MS

GAIN = -4.8(20K/17.4K) TURN ON DELAY: 150MS
CODEC OUT 1.335VRMS RIN = 17.4 OHMS

AMP VOUT = 7.355VRMS FC = 19.5 HZ

POUT = 6.76 W INTO 8 OHMS @ 1% THD+N

.  (fm—RR12V_AUD_SPKRAMP_PLANE

@ « o (Imy-GND_AUDIO_SPKRAMP_ PLANE

+ & [Txy-GND_AUDIO_SPKRAMP_PLANE

3um
Bty

.- GND_AUDTO_CODEC

« o (I@-GND_AUDIO_SPKRAMP_PLANE

Vs wvoD
R6501 U6500
17.4KZ 120 0K MAX9736BETJ+ Y
Y = AUD MAX9736 VREG 15 |prc TQFN c1pf 22 2
How 1 Aew c | 2L AuDSAMPpCRN | 605-1 CRITICAL
AUD_MAX9736_INL 6 e Boor| 3 AUD_BooT MINTNECKZWIDTH-0.1sMM 180-OHM
AUD_MAX9736_COM 12 | oy [T - AUD_L_POUT H 2 AUD_SPKR_OUTLO2L_PQUT .
e — = B { rrricar L6501 aco3-e g
2 AUD_MAX9736_INR 18 |1w OUTL- 180-OHM-1.5A
AUD_MAX9736 FBR 19 |rer 32 ‘ AUD _L_NOUT * 2 AUD_SPKR_OUTLO2L_NOUT o -
— - o E— - g
2 8:3mM 0603-LF L6502
Rl67_540;<2 ‘j oD - o 180-OHM-1.5A
- - none ool 3 AuD ®_poup °-MM CRITICAL ; (YTYTYN - AUD_SPKR_OUTLOZR_POUT
B C6513 20 Jsxone ourr-[ 22 L. — —SPER - B
0.001UF T s - ‘ CRITICAL 0603 -LF
A ‘ — ourR2s| 26 16503
- e ourrz-| 24 180-0HM-1.5A
gy NO STURR AUD_R_NOUT * Y 2 AUD_SPKR_OUTLO2R_NOUT
« D-=BR3V3_SO_AUDIO 5 = A 6508
= Ces08 1000PF ——
3 3
R6504 — I ¢&p10 - 106509
o o -=BBAV3_SO_AUDTO ) : AUD_SPKRAMP_SHDN L B v i 000PF
1 /ey N 4 i
o R6505
4 60 6 AUD_GPIO_3 1 Q 2 AUDg SPKRAMP _MUTE_L
4 o 2 (p-AUR_GRIO_ MUTE,_|
- /N -
‘R6506 315 6504
100K Gor" LOOPF
e

SYNC MASTE

AUDIO: Woofer Amp

KIPAUDIO SYNC DATE=04/207200%

e 222
051-7863 | D
CB Apple Inc. —
S A.0.0
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5

3

INTERNAL MIC CON
APPLE P/N 51850677

SPEAKER CABLE CONNECTORS
APPLE P/N 51850748
APPLE P/N 518S0656

MIN GINE wIpTH-0. 2t — PROPERTIES FOR ALL SPKR NETS
crITICAL
J6601 PROPERTIES FOR ALL SPKR NETS crITICAL ) -
16600 53780-8603 MINERRUIBR 3 J6603
FERR-1000-OHM - om J6602 S 78048-0573
i AUD_MICI IN N B : ——0 78048-0473 T
B - - 0402 s < (oD-AUD_SPKR_OUTLO2L_POUT Lo
3 , .- [D-AUD_SPKR_QUTLO2R_POUT A WOOFER  (PRIMARY) . AUD_SPKR_OUTLO2L_NOUT DY
D - WOOFER (PRIMARY D SERR OUTLOSENOUT ’ wo_rest NG NC_J6702_3 B
1660 L6603 B . ml: AUD_SPKR_OUTLOIR_POUT B . (OD-AUD_SEXR_OUTLOIT_POUT o
FERR-1000-OHM FERR-1000-OHM — TWEETER (SECONDARY) | = AUD_SPKR_OUTLOLR_NOUT 4 TWEETER (SECONDARY) < (ID-AUD_SPKR_OUTLOLL_NOUT o
@A Icl N e (Y YVt aphwcow o o enop e o e conl 20
crrtzcan |, | crrrreau
DZ6600 DZ6601 |*R6600
6.8V-100PF 6.8V-100PF 5
403 % % 262 %
u
- £
101 + @Ey—AUD_SPDIF_IN
[
1000- 0k
o oo E@—=PP3V3_SO_AUDTO 3 B
0402 P REMOTE I/O CONNECTOR
FERR-1000-OHl APPLE P/N 51850723
- @m_AUD_LI_TIP_DET » 2
C 0s02
yIN LINE WIDT
MINHENERT crrTIcAL
- J6600
L6607
MEN AR HEBTAS: 3 - 20143 -020F-20F
 @mAUD_LI R ) 2 i)
MIN LINE WIDTI L6608 o 1
MIN-NECRIET FERR-1000-OHM
. AUD LI L . . AUD_SPDIFIN_JACK 2
= = A \IN LTNE wroTi MIN NECK uTnTHZ0 i . . PP3V3_AUDIO_SPDIF_JACK 5
uoy LoE | o.1em 002 L6609 g— e —— AUD LI DET JACK
MIN-RENE BTG 1Y FERA- 2006 20MM \IN_LINE wTnTEa ouy TN NECK_WTDTHa0 1 n
VOLTAGE=0V = . AUD_LI_GND_JACK 5
. HS_MIC_LO Iy NECK uTDTHo0 2 e
— : MIN LINE WIDT) L6606 1 B AUD_LT_R_JACK .
MINRENRIRT SERR 2000 ot [ MIN_NECK yTnTHZ0 2w AUD_LI_GND_JACK 2
He MIC HI . . I NECK wThTHA0 2w AUD_LI_I,_JACK o
* e oo g ——— e mic 1o anck :
A o bont pan  XWesL7 MIN NECK WIDTHZO Ty HS_MIC_HI_JACK 10
e — TN NECK wrDTHZ0 2w AUD_HP_GND_JACK 11
VR RO NERES: 1 YT I TR TERARI =
- [ AUD_HP_GND_JACK 13
[P — i T TN wrnTEan TN_NECK wrnTHao 2w AUD_HP_R_JAC 14
RO RIS L6616 i Ao oo o | i ec arnmaoe s AU T TYRRTET gace -
220-OHM-0.7A-0.28-0HM *** [P [ ————— AUD_IP_PERPH_JACK 2
o z o _LrNe_wroreo 2w |y neck uromen AUD_HP_TIPDET JACK 51PN
0402 L6618 PP3V3_AUDIO_SPDIF_JACK 18
220-OHM-0.7A-0.28-OH AUD_SPDIF_OUT_JACK 19
B - O>—AUD_HE_R 2 2 2
MIN LINE WIDTH-0.2m1 1
MENREUREBHIS 1 FERR-3600- OHM N
- AUD_HP_TYPE 3 2 23
as02 L6615
2w FERR-10000HM 22
- _1P_PERPH_DET. y 2
1pTH-0.2m1 L6612 00z —=2(
NECR it FERR-1000-OHM
. Qm-BUD_HE_TIP_DET LYY YLz
040z L6613
FERR-1006-0HM
crITICAL crITICAL CRITICAL crITICAL crITICAL
o AUD_SPDIF_OUT 2 2 crrTICAL crrTICAL 2 2
— m saon : D76603 DZE605 DZ6609 DZ6611 DZ6613 DZ6615
? 6 .8V-100PF 6.8V-100PF 6.8V-100PF 6.8V-100PF
S A crrrrcar carricar |, criioms
DZSéO4 )| Dz6606 Dz6610 ‘| Dz6612 ‘| DZe6614
6.8V-100PF 6.8V-100BF 6.8V-100PF
6.8V-100PF 6.8V-100PF oz o3
C6600 * 1C6601 : :
UF - ¢,
A = SRV AFYETE D33

Audio: MLB to I/O Conn.
T s
1-7 D
CB Apple Inc. pggik 863
S A.0.0
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MIN LINE WIDTH=0.3MM
MIN LINE WIDTH-0.3MM MIN-NECK-WIDTH- 0 2MM

B RS  pe743
AUD_INTMICBL 1233%:  AUD_copEC MICBIL -
crrrroas WY o e wiomieo e

o2 MINERBHIZS 3

'R6793 C6751°|,
3.40K 4.7UF

GND_AUDIO_CODEC .. .

3
3

M
M
AUD_MIC_INP R e ..

3um

1
2

NE_WIDTH=0
CRWIDTH-0

stw702
e N

AUD_MIC1_IN G

Digital

- (D-AUD_SENSE_A

: ¢ (m-=BR3V3_S0_AUDIO

AUD_HP_TIP_DET INV

Internal Microphone Impedance Matching

GND_AUDIO_CODEC . ¢ o o o

out

CRITICAL

Place Across Ground Split

L6738
FERR-250-OHM

Audio Ground Returns

XW6705

ND_AUDIO_CODEC gom o o«

TR

R6749
0

e e« =PP3V3 SO AUDTIO

ERPH_DET R

+ ¢ <» GND_AUDIO_CODEC

Headphone Out LI Insert Detect

e AUD_SENSE_A + o [D-AUD_SENSE_A

—PP3V3_SO_AUDIO

‘R6744
39.2K
5
aen
Laes

! amp_os701 pse NC

NOSTUFF

Q6702

Q6700
NTZD3154NT1H
S0T-563-HF

NTZD3154NT1H AU
S0T-563-HF

Audio Enable

'+ m—MUX_CNTRL

DP

. GND_AUDIO_CODEC

R6768*
100K
1/18h
402 R6799
AUD_1P_PERPH DET DB 3 A Op »  AUD_IP_PERIPHERAL_DET B
N o
1/16W
1
NTZD3154NT1H

‘R6701
10K

Esyuc MASTER=SKIPAUDIO STNC DATE=0a7zo7z00y

'AUDIO: Detects/Grounding

CB Apple Inc. 051-7863 | D
B

"

oty
A.0.0
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8 | 7 | 6 5 | 4 3 2 1
ENABLE/
FUNCTION PIN CONVERTER VOLUME CNTRL TYPE DETECT/INTERRUPT
0%oB 0X04 0X04 GPIO 3 N/B
PRIMARY 0X03 0X03 GPIO 3
SECONDARY oxoa N/A
0X02 0X02 N/A
HEADPHONES 0X09 0X09 (A)
oxoc 0x05 oxos  N/a LINE IN
LINE INPUT
.
BUILT-IN MICROPHONE 0X0D (13, B, RIGHT) 0x06 0x06 MICBIAS 80% N/A D
D HEADSET MICROPHONE 0X0D (13,V22,B,LEFT) 0X06 0x06 MIKEY MIKEY
SPDIF OUT 0%10 0x08 N/A N/A 0xo0C (B)
SPDIF IN 0XOF 0X07 N/A N/R N/R
MIKEY N/A N/A N/A MCP GPIO 38 MCP GPIO 5
C (@]
MIKEY RECEIVER CKT ey s e -
WRITE: 0X72 READ: 0X73 APN 35352256 . mosmuer
FER&J?géOOO}LM »];(E\’I:?‘%?EYWS'X'G
. Cm=BE3V3_S0_AUDTO : :
— R6802 l;:gjg—s Jlggécsuz -
= gp—=12C_AUDIO_SCL 1 2 Ro& —— 10UF
Diow o crrzen
i L
veans A g
HS_SCL P S HS_MIC BIAS
HS_SD 2{son persen 2 CRITICAL
R6804 HS_INT L 2 dovee  mvensd 10 c6854
o @mAUR I2C INT L 2/ \/}\/s\/—“ HS_RST 5 |ewapne oE
B ‘R6807 - S f B
%90]( -
batd ‘R6852 ~ = -
ix
= g
Regyo  MEHEEEE C6801 g UEEAN
. CD—HS_MIC HI ,Z-sz UD MIC_INF. H 2 AUD_MIC INP L g
e
- i i -
e — C6802  pmp MBS
- oD HS_MIC_LO - 1" 2 AUD_MIC_INN_L =
FLP = 8.82 KHZ
FHP = 80 HZ
A = SRV AFYETE D33
AUDIO: Mikey
CB Apple Inc. pggi1;7863 D
° 2.0.0
NOTICE OF PROPRIETARY PROPERTY: Bizaue:e
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Fmmmm e e e e e e e e e e mm e m o
S5 POWER RAIL SEQUENCING
SUPBLIED BY AC/DC MAX RAMP TIME < 50MS MAX RAMP RATE 10V/MS
12v_ss
POWERED BY INTERAL LDO, SOURCED ss
3va_ss

SWITCHER SOURCED FROM 3V3_

AND ENABLED FROM

3V3_

5_PGOOD

Fmmmm e e e e e e e e e e mmm e —
| RATL SEQUENCING

|

| cLosELY

| MCP: PM_SLP_RMGT_L

| 3V3_RMGT FET SOURCED FROM 3V3_S5, ENABLED BY PM_SLP_RMGT L

| 1vos_smeT 1V05_RMGT FET SOURCED FROM 1V05_S5, ENABLED BY PM_SLP

|

|

|

|

|

| 3V3_RMGT !
|

|

RMGT_L I

|

S3 POWER RAIL SEQUENCING

=
5
=
4
B}
e

5V_S3 SWITCHER LOGIC POWERED BY INTERNAL LDO (EN BY SLP_S4_L)

sv3_s3 OUTPUT SOURCED FROM 12V_S5 AND ENABLED BY PM_SLP_S4_L + LDO OUTPUT GOOD
3V3_S3 FET GATED BY PM_SLP_S4_L
1V5_S3 SWITCHER LOGIC POWERED BY 5V_S3 SO ENABLED BY PGOOD_S5V_S3

1vs_s3 SOURCED BY 12V_S5; MUST RAMP IN < 2MS

TS FOR THESE 3 RAILS

SO0 POWER RAIL SEQUENCING

s s3_L
12V_S0 SUPPLIED BY AC/DC, GATED BY PM_SLP_S3_L
12v_so
5V_SO FET GATED BY PM_SLP_S3_L*12VSO_PG¥1V5_S3_PG; RC SOFT TURN-ON CIRCUIT
5v_so
3V3_S0 FET GATED BY PM_ 3_1*12VS0_PG*1V5_S3_PG; RC SOFT TURN-ON CTRCUIT; SLOWER THAN SV
3v3_so
1V8_S0 LDO SOURCED FROM 5V_SO, ENABLED BY 5V_SO WITH RC DELAY
1ve_so
1V5_S0 FET SOURCED FROM
— 1vs_so
MCP VCORE REGULATOR TNTERNAL LOGIC_POWERED FROM SV S3, SOURCED
ENASLED By EM_SLP 53 L+13VS0_BGe1vs. 83 BG WITH RC DELAY
MCP_vCORE
1v05 S0 REGULATOR SHARES INTERNAL LOGIC_POWER WITH 3V3 S5 REG, SOURCED FROM 12V_SO
1vos_so ENABLED BY BM.SLD_S3 L+12US0_PG+IV5_S3_PG WITH RC DELAY -

CPU_VCORE

VIT_S0_DDR_LDO

[~ T T T T T T T T T T T T T T T T T T T TS C oS m oo m - mm - |
! STARTUP (BOOT OR WAKE) TIMING |
! |
! I
! I
! I
! I
! I
! I

soms
! I
| smue: 1MvE_vR_ON i
| ‘ |
| IMVE: VR_PWRGOOD_DEL I
! I
! I
! anp GaTE: Mce_ps_pgoop
| ALL_SYS_PWRGD * VR_PWRGOOD_DELAY |
| sMe STarTs nves on |
B
! I
! |
! |
L o 4
Stace Manageability SHC_PM_G2_ENABLE bi_sa_STATE L Pu_SL_53 L bM_SLP_s4. PM_SLP_M_L
Run (S 0) N/A 1 1 1 1 1
Sleep (S3/M1) on 1 1 0 1 1
Soft-Off (S5/M1) on 1 o 0 1 1
Sleep (S3/M-Off) off 1 1 o 1 ]
t-Off (S5/M-Off) Ooff 1 o 0 0 o
Battery Off (G3Hot) N/A 0 0 0 0 0

F T T T T T TS TS T TS T T TS TS TS TS S oSS S oo oo oo
! SHUT DOWN (SHUTDOWN OR SLEEP) TIMING |
I FPOWER RAILS ON DURING THIS TIME I
|

|
|
|

‘ | !

| 5 _savs SLEEP OR SHUTDOWN
BB soon |
|

| |

58
| |
|
|
|
! \
|

! sB |

) &8

|
|

|
|

| |
| VREGS: ALL SYS_PWR_GD |

|

! \— |
I SMc_says_suuTDOWN_CPU

oMEG o2 BERIRGH:S

| os cfwmnr,s |

| SMC: IMVE_VR_ON !

|

‘

|
|
|

! |

| IMVP6: VR_PWRGOOD_DELAY |

|

|
|

|
|

|
! MCP: CPUPWRGD |
|

|
|

|
|

) |

| AND GATE: MCB_pS_PGooD I

|

!

|
|

) |

CLK _GEN DISABI |
| T RERAEY
coy_piiteh STEGRS |
, G RO DISREER
[ ! ISYNC MASTER=K22.

SYNC_DATE.

POWER SEQUENCING BLO

CK DIAGRAM

T A

Apple Inc.

e

o ™
051-7863 | D
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8 | 7 | 6

Power Control Signals
3.3V,5V S3 enable

r7950
) Nogure
Frow nce (6) 7051
Oz sir J 23
D R7052
33

2 P3VIS3 EN gewm .
>

R705:

SVREG EN oy

Enable FET

ENABLE REGULATOR

R7054
33 2 Pu sLe 53 sMe © g, 5O SMC
- .
—
FROM COMPARATOR
70 PG Y
Frow’ EOMBAT
.2 R7085
4 (e sie 53 5 sue) PM_SLP_S3_L_AND_S0_RDY 1A33 s m

P5V_S3_PURCTL

“R7072
100K

2 _Paoon sy

—DDRREG

OO = Enable regulator

PGOOD_SV_S3

— EM_EN_USB_PWR pre o

oD

WM CAED TNDUT POWER ARE 12V S0,
ALL_SYS_PWRGD T

PM_MXM_PGOOD IS OPEN DRAIN

—psvso_EN Enable FET

D>

From suc (6) QI Qo
B Thew
— pwiso s Enable FET
— -PvIT S0 BN e Bnable regulator DELAY OF -18MS FROM BM_SLP_S3 L
p—— scpcomsom  pvm o Bnable regulator DELAY OF -16MS FROM BM_SLE_S3_L
1,5V_83 NBED To BE o BEFORE S0 FET o c7080 |2 c7081 | c7082 |t c7083
s
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, . s_pwrcTr
| HYSTERESIS NUMBERS CALCULATED BASED ON OUPTPUT PULL UP OF 3.3V |
A PGOOD Comparators I :

8 28 6 V_S5_PWRCTL R7033
| | 10K
| 1
| | S
| |
‘ | o Zgy-BCOOD_1Ve_S0 — \
| ! o[IE>-BS00D_1VS_S0 .
| | -

pGo0D sV 50 =
h | o =
B I PLACE SHORTS CLOSE TO BLANE CUTS !
| | © =PE3V3_S0_PWRCTL
| |
crrrean | s
! R7000 R7007" R7008 ! R7030 =
I XW7000 + 49.9K 49.9K I
PE12v_so 4 3% U7010 ] o | o
e LM393 f
i ourr S — [ s | s i L |
| FErrETrE— S0 g
; Pooon MopcoRE S0 —
xw7001 R7001 daves avngse  elen |, , i | |
| N 1.21K . = = T PGOOD_1VS5_S3
< =BEDDR S3 PGCMP 1 £ 2 1vss3 PG CMP 1 1V5S3_COMP_REF 2t > h oD pGOOD 1v0s S0 —
! omMIT
! (”ART IASTEAL‘ OF REGULATOR GND !
gagss <o P 9% BEope " h
| ROT_Comk UP, BEGBRS) REGULI\T‘O
| N AL o n0 0L BB .
(PULLUPS ARE NEAR LOADS) ‘
|
! | -PP3V3_S5_PWRCTL C7056
I \ . =PP12v S0 vRD |
| |
I *R7020 : I
| sa.ox 'R7006 !
I A |
‘ crrrican .
Al B — . U7030 | I
- 22vss Jveo mEr LM393
! ~ \A\_S0I-AF | u7056
! 7 PGOOD_1v! — | s
7002 G@/ o>
| X 1vaso_cowp_per s !
=RELVA_S0_POCHE 0 © 6D 15 _ALSO_AN INPUT TO THIS
| 1V8S0_PG_CMP N ! AB-8X3L "5 THE EACT T
B BoBdn 48 BIEEaE R 1o 1r =
| OMIT |
| |
| |
| |
| |
|

run (50 1 1 1

sieep (53 1 1 o
sofc-ots (a5 1 o o
Battory off (G3ion) o o o

MXM POWER SEQUENCE

1GNAL,

ava so,
M REGOLATORS

ALL SYS PWRGD R

sv_so

IT'S PULLED UP TO ALL_SYS_|

-PP3V3_S5_PWRCTL

PGOOD_1v1 85 — RSURST PWRGD g 4o
1V05V_S0 DERIVES To sMC (2)
C7031
03 1UF prow mizs swe GENGRATES PM RSMRST L
% GOEs”TNTG_ PGOOD S8 OF MCP
2 55 BELEY $8°EadUT266ME>-

s0

RAILS PGOOD

-pp3v3 ss

EWRCTL -

PLACE RESISTORS CLOSE TO U7020
R730398

4 ALL svs_puRGD

Rds (on)

' 1

| TRF7410 138 7mOHM v,
| IRF7413 9.6a 16moHM 20v

| FDS443s 5.0 35mOHM sv

IRF7406 5.8 70moHM 200 !

' TrRFE402 378 65mOHM 12v 0

1.6a 115moHM v

! s12302

Isyuc MASTER=K22

PGOOD and Power Sequencing

T A

CB Apple Inc. 051-7863 | D
B

ETTETRY
.0.0
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1

VR_CPU_PWM1

*

CPU VID<7. .0~

11
s

O

CPU PSI L

C7104 R7119 R7167
47PF N s1RR B
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MCP 1.1V_S5 AUXC SUPPLY

« __=PP3V3_sg PIVISS

*| rR7922
1

(ENABLED AT 2,8V MINIMUM)

c 1

/16w

2 CRITICAL
2 b L7920
2.2UH-3.25A
TV THLP161687 oM
S v CRITICALg, .
vr  U7950 sl Vout = 1.1V
TPS62510 MAX Current = 0.55a
e BoR = FREQ = 1Mhz
1C7981 AGND PGND THRM_PAD

L1UF

.
A

Sade

—

VOUT = 0.6V * (1 + Ra / Rb)

A = SRV AFYETE D33

1Vl S5 POWER SUPPLY
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Page Notes
Pover aliases required by this page
- -PP3V3_so_mxn
- -PPSV_So_mxu
—PPV_S0_IXM_PURSRC
Signal aliases required by this page:
(vonE)
D BoM options provided by this page: D
- e
45 s ZE3V3_S0_xm e s s
o S _S0_MKM ¢ 10
R8400 -
1 B35P101-0121
s S - Jg400 o v
N APPLE B/y: 51650699 | SRR B35P101-0121 168415 |1 CB416
MXM_CLKREQ L 154 Dp_A_aUX*fy27 MXM DR A AUX N 5, 100 (s oF ) %
— pe_a_auvx| 22 MXM_DP_A_AUX_P 55 107 4 2 830 con 1
. MXM_PCIE_STD_SWING L it v A B -1 a X8 ghnm;
4 CLK_100M_Mxy_p 155 |pEx_REFCLK 410 | C8401 L.,
4 CLK_100M b0 N 153 JpEX_REFCLEK* Dp_a_Lo*| MXM D A ML N<O> 11 100 N Z2UF PBV_SO_MXM_PWRSEC ..
— 156 Jom oeppop e DR AL 0 Ry =2
. Dp_A_L1* MXM DP A ML Nel> 51 100 b B xs o
102 s MEM_PCIE_DZR_N<0s - 147 JeEx_RKO* op_a_ta| 261 X1 DP, o1 10
10z sc MXM_PCIE D2R P<0> - 149 |pex_R¥0 Dp_a_L2*] sxae_pe e =
12 o MEM_PCTE_D2R_N. - 141 JeEx_Rx1v DP_A_L MxM_DP. o2 10 R
102 o MKM_PCTE DR Pel> - 43 lemx_ri1 Dp_A_La*jp211 MxM_DP. 4" $8400
102 s¢ MXM_ECIE DZR Ne? - 135 JpEx_Rx2* De_A L3l 273 Mx_pe. > 0 0 =30y
102 MM PCIE D2R P<2> g 137 lPBX RX2 MXM SPEC POWER REQUIREMENTS ° Bee
De_B_AUX+|y270 MXH_DP_B_AUK N . [ A
102 s¢ MEM_PCIF. DZR Ne3» 121 dJpEx_RX3* — (NOT NECESSARILY THE SAME FOR EVERY MODULE)
C o2 o MKM_ECIE D2R Pe3x - px_rxa 5 pP_B_AUX| 272 HALBE B AL o voLTaGE CURRENT POWER. = = C
102 - 123 T .
102 s MXM_PCIE_D2R Ned> - 115 Jemx_Rxav 514 op_B_HPD| 274 MXM_DP B HED
10z sc MEM_PCIE D2R Peda px_Rxa g T v 10n 23
s LR DR e e Dp_B_L0*j246 MXM_DP_B_MI_NeO» o sv 252 2.5 W
102 s MEM_PCIE_DZR Ness 109 JpEx_Rxs+ B DR _B_MIJ
p——— ey e op_5_rof 248 MXM DP B ML P<O> Pwr (7-20v) | UP T0 10 A PLATFORM DEPENDENT
102 o MEM_PCIE D2R Pesa - 111 |emx_rxs [ ey e
B ——— R op_B_ra| 254 MM DP B ML Pels
1o MXM PCIED2R P<6> g 105 lemx e e
102 sc MXM_PCIE_DZR Ne7 - prx_Rx7+ DE_B_L2 e e——
- be_B_L2| 260 MM DP B ML P<2o
102 ac MEM_PCIE D2R_P<7a PEX_RX7 .
pat DP_B_L3*j264 MXM_DP_B ML Nel» o
e MM ECE PR N gl e op 5 L3l 26 MM DP B ML B3> o
12 o MXM_PCTE_D2R_P<g> - 23 |pex_rxe -
103 s¢ MXM_PCIE_D2R Neo> - prx_Rxs A+ MXM_DP_C_AUX N
1oz sc MEM_PCIE_D2R_P<oa - 2 |eex_rxo >_c_au MXM_DP_C_AUX_P 1
— 1o MMM PCIE D2R Nel0> g 79 gPEX RX10* [ ]
10z sc MEM_PCIE D2R_P<10> - 81 |eex_rx10
102 s MXM_ECIE DZR_Nell> - 23 Jerx rx11v 109 VXM DP_C_ML N<Ox
102 o MEM_PCTE D2R Pell> - s lpex_Rx11 N XM DP_C_ ML P<0>
103 o MXM_PCIE D2R Nel2o - prx_Rx12+ XM DP_C_ ML Nel» o
10z sc MEM_PCIE_D2R_Pel2> - o lppx_rx12 7 MXM DP_C ML P<lx
102 s MXM_ECIE D2R Nel3> - 61 Jerx_rx1av 211 MxM D C ML Ne2o
L ecre o pera [ v s DE P
103 o¢ MXM_PCIE DZR Neldo - 55 Jerx_rx1as 2 MM DE_C_ML_Nedx
102 ¢ WEM_BCTE_D2R_J - 57 |pex_Rx1s 1 MM DP_C_ML_P<ia o
1o o M PCTE D2R Nel5 - 49 Jerx_rxase . L DE D AU
12 o MXU_PCTE _DZR_P<ls> - PEx_Rx15 oL Tr—
B e e e——— s . B
202 o C 0= 150 Jerx_Tx0
102 e MXM_PCTE R2D Nels . 42 JoEx_Tx1+ Dp_D_L0%| MXM DP D ML NeO> o
i MMM PCIE RZD P<l> g 244 leex X1 De_D_ro| 208 MAM_DP_D_ML_P<0> +r
i: MM ECIE RID N2> g 136 dfeex mxes DP_D_L1¥ MXM DP D ML Nel»
102 s MEM_PCIE_RZD Pe2s - 128 lerx_Tx2 be_p_r1| 214 MXM_DP_D ML _P<l> o
10z ac MXM_PCIE RZD Nedo - 120 JpEx_TX3* Dp_D_ L2421 MXM DP D ML N<2>
107 o« MXM_PCIE_R2D Pe3s - 122 lemx_Tx3 DP_D_L 0 MXM_DP_D_ML_P<2>
12 o MXM_PCTE_R2D Ned> - 4 Jpex_rxax op_D_L3+jp224 MXM DP D ML Ned» o
102 oc MXM_PCIE_RZD Ped> - 116 |emx Txa pe_p_u3| 226 MXM DP D ML P<3n .
10z ¢ MXM_PCIE RZD NeS> D 08 Jeex_Txs+
i:e MMM PCIE R2D P<S> g 210 lemx x5
i: MMM BCIE RID N<G= g 102 dJeex Txer
102 o MXM_CIE_R2D P<6> - 104 lpmx_Tx6
— 12 o MX_PCTE_R2D N<7o - pEx_Tx7+ —
Loz o6 MXM_PCTE_R2D P<7> - prx_Tx7
102 o MEM_PCIE_R2D Negia - 20 JeEx_Tx8*
102 s¢ MXM_CIE_R2D Peg> - 22 eex_txs
e MEM PCIE RID NS> g 84 ffpex Txov
1oz oc MXM_PCIE_RZD_P<o> e
102 o MEM_PCIE_R2D Nelox - 28 Jeex_Tx10+
102 s MXM_ECIE R2D P<10> - 50 lemx_mxa0
10z sc MEM_PCIE_R2D Nells . 22 Jemx_tx11+
103 s¢ MXM_PCIE R2D Pells - 24 |pex_Tx11
i: e MMM PCIE RZD Nel2z o ce(emx TxI2+
102 s MXM_ECIE R2D Pei2> - 68 |pex_Tx12
A e MEM ECIE ROD Neld> . &0 deex Tx13+ N
102 o MXM_ECIE RZD Pe13> - pax_mxa3 Esyuc VASTER=KZZ Y INSMTNTSENEVAFYETTE |
i: o MMM PCIE RZD Neldz g sademx mxiar
\or o MXM_PCIE_R2D_Peldo - a6 lpmx_rx14 MXM PCIe, DP & Power
iw MMM ECIE R2D Nels> g 46 demx mxiss R ™
1E ROD Pelss - 50 lpEx_TX15 Apple Inc. 051-7863 | D
aee
A.0.0
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Page Notes

wer aliases required by this page
- =PP3V3_So_mxm

Signal aliases

quired by this page:

- -SMB_MXM_THRM DATA - =PM_MXM_PGOOD_PULLUP
- =SMB_MXM_THRM_CLK

D BOM options provided by this page:

Jg400
B35P101-0121
F-RT-sM

(
MXM_LVDS_DDC_CLK 15 |Lvps_ppc_cLk s af
o MXM LVDS DDC DAT 33 [Lyps DDC_DAT
TP MM DVI HED 3
1o MEM_LVDS A_CLK N 26 Juvps_rcLks
4s MXM_LVDS A CLK P 28 Lvps_rewx
4s MXM_LVDS A DATA N<O> 200 drvos_LTX0*
+s MKN_LVDS_A_DATA P<0> 202 |Lvps_LTXO
+s MXM_LVDS A DATA Nl 21 Jvps_LTx1*
12 MXM_LVDS_A_DATA Pela 26 vps_nrx1
u» MXM_LVDS A DATA Ne2> 88 dJuvps_nrxa«
4 MXM_LVDS A DATA P=2> 20 uvps_trxz «
a
4o MXM_LVDS_A_DATA Ne3o 82 JuvDs_LTX3* >
o5 MKM_LVDS A DATA P<i> 184 livps 1Tx3 =
o0 MXM_LVDS B_CLK N vcLKs
1o MEM_LVDS B CLK P 121 s _verk
v+ MXM_LVDS_A_DATA N0 X0+
43 MXM_LVDS B DATA P<0> 195 vps_urxo
+s MXN_LVDS B DATA N<l> 187 JLups_uTxis
1o MXM_LVDS B DATA Pl 83 Lvps_urx1 o
oM Lvps B pata Ne2e 15 (Jrvps urxas &
+2 AN _LVDS_B_DATA Pez> 83 1vps_urxe ]
9
+o MXM_LVDS_B_DATA N<3» 25 Jrvps_urxas <
T T R—— g
. o =
opMimEN 00000 8| gl &
o _EM_MXM_PGOOD 5 LG8
.o _MXM_PWE_LEVEL 18 |ewr_rever Zx |9
R
. =SHm w0t T s o s £
=SMB MxM THRM spA 32 | R
o
+ MXM_ALERT L 2 di_avERT e
o MEM_OVERT L 20 Jrit_overTe =5
TB M TH_ P 24
‘TP_MXM_VGA_DDC_CLK 160 S o
_bbe_cLK g
TE_Mx4_VGA DDC DAT s |vea_ppc_par 5
e XM VoA BLUE 2
‘TE_MXM_VGA_GREEN )
TB_MXM VGA HSYNC 164 | g
TEMAM VGARED  1sa |
s

4

VGA_DISABLE*|

Gproo| 26 TP Mxm GeTOO
p101] XM ¢
ap102) TP_MXM_GPTO2

HDMI_CEC| 29 TP MXM _HDMI CEC

oEmo| a8
omm1| 39
ommz| 40
omus| 43
omma| 42
omms| 43
oEme| 44
om7| a5
pNL_BL_EN| 25 MXM_PNL BL EN 4
eNL_BL_pwn|_27 MXM_PNL_BI,_PWM 4

RsvDO)
rsvp1 159
RrsvD2{ 12
RrsvD3[ 161
Rrevpal 153
RsvDS|_165
RSVDE[ 167
RrsvD7| 227
revDal 229
RrsvDs| 231
rsvp10| 233
RSVD11
rsvD12| 237

rsvo13| 238

rsvD1a| 235

RsvD1s| 240

RsvD16| 261

rsvo17| 242

rsvp1a| 243

RsvD19| 245

rsvD20[ 247

RsVD21{ 249

rsvp22| 12

rsvp23| 16
PRSNT L¥lp281  MXM DETECT L s e
PRSNT Reloz v pemECT R

BNL PWR EN| 23 MXM_PNI_PWR_EN e
[ 10

WAKE*4 TP_MXM_WAKE_L

MXM SYSTEM INFORMATION ROM

PLACE CLOSE TO J7800

PPIVI_SO_MXM  os 15

STUFF FOR WRITE
NOSTOFF

R8570"
2

/180
i

[ ApDRESS: AC

E2/NC2 MXM SDA| MXM_LVDS DDC DAT 45 45
|E1/NC1 CRITICAL
E0/NCO scils. MXM_LVDS_DDC_CLK 45 4o
e UB570
W24co2-wneTenr

o8

PULLUPS & PULLDOWNS AT MXM CONNECTOR

xm
B35P101-0121
F-RT-SM
(3 OF 4) FLOAT = NORMAL VGA MODE
GND = SECONDARY DISPLAY CARD
FLOAT - LOW_SWING
GND = HIGH SWING
anp anp|

WE 'BON' T USE CARD

PULLER, 70, GROUND ON

B

OR ANOTHER OPEN-DRAIN PGOOD SIGNAL

SYSTEM INTEGRATOR MUST ALIAS THIS EITHER TO A VOLTAGE RATL,

DEPENDING ON DESTRED BEHAVIOR

Isyuc MASTER=K22

T A

MXM I/O

Apple Inc

e ™
051-7863 | D
ERTTETEY,

A.0.0

THE' POSESSOR' AGREES TO THE FOLLOWING

III NOT TO REVEAL QR PUBLISH IT

7, 13 WHO)
v au ricirs mdsURRENT D

NOTICE OF PROPRIETARY PROPERTY: [wwems
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—
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MXM

TX

CAPS

. CD-BEG R2D C N<0> MxM 8600 O-1UF, |) 2 105 16v xsR 402 MXM PCIE R2D P<15> —
PEG R2D C P<0> MxM cgg01 0.1UF ;. H 2 103 16V XSR 402 MXM PCIE R2D N<15> i
i o>
. p-BEG R2D C P<l> MM 8602 9-1UF; |) 2 108 16v xsr 402 MXM PCIE R2D P<14> —
. CD-BEG R2D C Nel> MXM 8603 0-1UF,; H 2 10% 16V X5R 402 MXM PCIE R2D N<14> —
- [l =
. OD-PEG R2D C Ne2- MxM 8604 O-1UF, 1) 2 105 16v xsR 402 MXM PCIE R2D P<13> i
o>
D BEG R2D C P<2- MxM cgg05 0. 1UF ;. H 2 103 16V XSR 402 MXM PCIE R2D N<13> i
i f o>
. D-BEG R2D C N<3> uxM 08606 O-1UF; || 2 108 16v xsr 402 MXM_PCIE R2D P<12> —
. PEG R2D C P<3> mxcge07 0-1UF H 2 108 16V XSR 402 MXM_PCIE R2D N<12> p—
[oei0g ; ting
-+ D-BEC R2D C N<4> mxM 8608 O-1UF 3 || 2 10 16v xsr 402 MXM PCIE R2D P<ll> pu—
. -BEG R2D C P<d> MXM Cg609 0-1UF, H 2 10% 16V _X5R 402 MXM PCIE R2D N<1l> ——
[l b
. CD-BEG R2D C N<5> MxM 8610 O-1UF, 1) 2 105 16v xsR 402 MXM PCIE R2D P<10> —
»pm>_PEG R2D C P<5> MxM cgg1l 0. 1UF H 2 10% 16V XSR 402 MXM_PCIE R2D N<10> —
. CD-BEG R2D_C N<6> mxMcge12 O-1UF, ) 2 10 16v xsR 402 MXM_PCIE R2D P<9> i
. OD-PEG R2D C P<6> mxMcge13 0.1UF, H 2 10% 16V X5R 402 MXM PCIE R2D N<9> o~
i f o>
.. p-PEG R2D C N<7- mxM 8614 O-1UF 3 || 2 108 16v xsr 402 MXM_PCIE R2D P<8> Py
. CD-BEG R2D C P<7> mxM cgels 0-1UF, H 2 10% 16V XSR 402 MXM_PCIE R2D N<8> —
1T =
CD-BEG R2D_C Neg> Mx C8616 0-1UF; || 3 105 16v xsr 402 MXM_PCIE R2D P<7s> J—
- PEG R2D C P<8> mxM cgel7 0.1UF, H 2 10% 16V XSR 402 MXM_PCIE R2D N<7> p—
. OD-PEG R2D C N<9- uxMcg618 O-1UF, 1) 2 105 16v xsR 402 MXM PCIE R2D P<6> —
o>
. CD-BEG R2D C P<9> MxM cgg19 0.1UF H 2 103 16V XSR 402 MXM PCIE R2D N<6> s
. D-BEG_R2D C N<10- MxM 08620 O-1UF3 | 2 10% 16v xsR 402 MXM_PCIE R2D P<5> o
- m—BEG _R2D _C P<10= mxMcge21 0.1UF H 2 108 16V XSR 402 MXM_PCIE R2D N<5> p—
11 o>

CD—BEG_R2D_C P<ll- MxM 8622 0-1UF, 1) 2 105 16v xse 402 MXM_PCIE R2D_P<4>
. Omo-PEG R2D C Ne<1l- MxM Cg623 0.1UF, H 2 10% 16V XSR 402 MXM PCIE R2D N<4> p—
[l =
) PEG R2D C N<12> MM Cg624 O-1UF; |) 2 108 16v xsr 402 MXM_PCIE R2D P<3> Py
. CD-BEG R2D C P<l2> mxM cge2s 0-1UF, H 2 10% 16V XSR 402 MXM_PCIE R2D N<3> —
1T =

PEG R2D C N<13> MM Cg626 0-1UF, 2 10% 16v xsR 402 MXM_PCIE R2D P<2>
> —
o>
- -BEG_R2D_C P<i3> e cge27 0.1UF H 2 108 16V_XSR_ 402 MXM_PCIE R2D N<2> p—
1T =
. Om-PEG R2D C N<l4- MM cge28 O0-1UF; |1 2 108 16v xsr 402 MXM PCIE R2D P<l> —
. [m-BEG R2D C P<ld> mxM cge29 0-1UF, H 2 10% 16V XSR 402 MXM_PCIE R2D N<l> —
. O—BEG_R2D_C N<i5> MxM 8630 O-1UF, |) 2 105 16v xsr 402 MXM_PCIE R2D P<0> i
o>
. PEG R2D C P<15> MxM cgg31 0.1UF H 2 103 16V XSR 402 MXM _PCIE R2D N<O> —
[mune o>

MXM RX CAPS

- MXM_ECIE D2R P<1S> MxM 8632 0-1UF, || 2 103 16V x5R 402 PEG _D2R N<0> 2™ > 102

- MXM_ECIE D2R N<15> MxMCcge33 0.1UF, H 2 105 16V XSR 402 PEG_D2R_P<0> R
i f oD

D MXM _PCIE D2R P<ld> MxM 8634 0-1UF; || 3 308 16v xR 402 PEG D2R P<l> R

D VMXM _PCIE D2R N<ld> MXM Cge35 0-1UF; H 2 10% 16V XSR 402 PEG D2R N<l> e
[l b

o MXM_PCIE D2R P<13> uxM 8636 O-1UF, || 2 108 16v xR 402 PEG D2R P<2> R
oD

D MXM_PCIE DIR N<13> MxM cgg37 0.1UF H 2 PEG D2R N<2> R
i f o>

- MXM_PCIE D2R P<12> wxM 08638 O-1UF; || 2 108 16v xsr 402 PEG D2R P<3> R

- MXM_ECIE D2R N<12> wx cge39 0.1UF, H 2 108 16V XSR 402 PEG D2R N<3> P
1T =

o MXM _PCIE D2R P<ll> MxM 8640 O-1UFy | 2 108 16v xR 402 PEG D2R N<4> o 5 1

- MXM _ECIE D2R N<ll» MxM Cgeq1 0.1UF, H 2 10% 16V XSR 402 PEG D2R P<4> oo

- MXM_ECIE D2R P<10> mx 08642 O-1UF || 2 103 16v xsr 402 PEG _D2R N<5> R
o

- MXM_ECIE D2R N<10> MxM Ccgeq3 0.1UF, H 2 105 16V XSR 402 PEG_D2R_P<5> R
i f oD

- MXM _ECIE D2R P<9> MxM 8644 O-1UFy |1 2 108 16v xsR 402 PEG D2R P<6> R

o MXM _PCTE D2R N<9- MxM 08645 0.1UF H 2 10% 16V XSR 402 PEG D2R N<6> P

D MX!_BCIE D2R P<8> MM 8646 O-1UFy || 2 108 16v xR 402 PEG D2R N<7> R

D MX!M_BCIE D2R N<8> MxM Cgeq7 0.1UF, H 2 10% 16V XSR 402 PEG D2R P<7> —
i f o>

o MXM _PCIE D2R P<7- M g648 9-1UF; |) 2 108 16v xsr 402 PEG D2R N<8> R

o VXM _PCLE D2R N<7- XM Cge49 0-1UF, H 2 10% 16V X5R 402 PEG D2R P<8> P
[l b

D MXM _ECIE D2R P<6> MxM 8650 O-1UFy |1 2 108 16v xR 402 PEG D2R N<9> 2T 5 102

oo MXM _PCIE D2R N<6> MxM cgg51 0. 1UF H 21 402 PEG D2R P<9> R

D MXM _BCIE D2R P<5> MM ge52 9-1UF; || 2 108 16v xsR 402 PEG D2R N<10> R

oD MXM _ECIE D2R N<5> XM Cge53 0-1UF, H 2 10% 16V X5R 402 PEG D2R P<10> P
T i o>

- MXM _PCIE D2R P<d> MxM C8654 O0.1UF; || 2 108 16v xR 402 PEG D2R N<11> o o oe

o MXM PCIE D2R Ned- mxM 08655 0.1UF H 2 10% 16V XSR 402 PEG D2R P<11> R
[l =

o MXM_ECLE D2R P<3> w8656 9-1UF, || 2 108 16v xsr 402 PEG_D2R N<12> R

vas o e

o MXM_PCIE D2R Ne3- mx cges57 0-1UF, H 2 10% 16V XSR 402 PEG D2R_P<12> e
1T =

o MXM PCIE D2R P<2> MxM 8658 0-1UF; || 2 108 16v xR 402 PEG D2R N<13> R

D MXM _ECIE D2R N<2> XM Cge59 0-1UF, H 2 10% 16V X5R 402 PEG D2R P<13> PR
- [l b

o MXM_PCIE D2R P<l w8662 0-1UFy || 2 103 16v sk 402 PEG D2R_P<14> P
oD

VXM _ECIE D2R N<i» MxM Cg663 0.1UF, H 2 XSR_ 402 PEG D2R _N<14> PR
i f o>

oo MXM _PCIE D2R P<0> MXM 8660 O-1UF; || 2 108 16v xsR 402 PEG D2R N<15> o 5 10

oD MXM _ECIE D2R N<0> MxMcgeel 0-1UF, H 2 10% 16V X5R 402 PEG D2R P<15> s - oo

T A

MXM PCIE CAPS
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Page Notes

Power aliases required by this page
- -PP3V3_S0_DP

Signal aliases required by this page
(NowE)

BOM options provided by this page:

D| |wom

MCP Connections

- — = = WAKE. BASE-TROE
s _CLK_100M_MXM N —  GPy crxioom pcIE N s
— = WAKE_BASE=TRUE

1+ MXM_RESET L —  PEG RESET L

TAKE_BRSE-TRUE '

Unused LVDS Interfaces Unused MXM DP Interfaces
LyDs 16 A CIK p NC_pups 16 p crx e v DR B s e e
=R A s S e iy
Lvps 16 A ci n — . I e
LvDS_1G_A_DATA peos — . MEMDP B AUK P — e pe e
= = EALRE
1903 16 A paTA w0 — v+ s pe 8 A — ne R aux

Lvps

IG A DATA Nel: —

LVDS_IG_A_DATA_Pe2s

=R

= WARE PASESTRUE

LVDS_IG_A_DATA Ne2=

o iRl B, il
e i rmemrere

o R Rl Nl e il
—

oy
e oo o

LVDS_IG_A DATA P<3» = o MM _DP D _AUX P —  NC MM DP D AUX P
= S ————————="—\i"% BRSE-TRUE — NO_TEST-TRUE
LVDS_IG_A_DATA Nei» — o MXM_DP_D_AUX N — NC wxu e D
= = WARE_BASES
LVDS IG B CLK P 41 MXM_DP D _HPD NC_pxy DP
MARE ERSE:

LVDS_TG_B_CLK N

LVDS_IG_B_DATA_P<0>

LVDS_IG_B_DATA N<0>

NC_LVDS IG_B DATA N<o

LVDS_IG B DATA P<l>

MAKE_BASE-TRUE  No_TEST-TRUE

NC_LVDS IG B DATA P<l:
KE_BASE-TRUE N0

™
LVDS_1G B DATA Nel» ne.
VARE B
=lARe B “ == MARE_BASE-TRUE WO TEST-TRUE
LVDS_1G_B_DATA Ne2> — nc 1o _LVDS_IG_BKI, PuM —  Nc Lvps 1G BxL Pam
= JrE B =Rk BATE TRUE  NO_TEST-TRUE
LVDS_1G B DATA e3> —  nc 1+ _LVDS_1G_PANEL PR —  NC_LUDS 1G PANEL PWR
=—TrEE = WARE BATE-TROE —No_TEST-TRUE
LVDS_1G_B_DATA Ne3s — N
— o \+ walCR DN XD D
LvDS_16_DDC_CLK NC_LvDS =
MARE BASE-TROE NO_TEST=

LVDS_IG_DDC_DATA

N Ube 16 boe DaTa
E_BATSE NG TEST=TRUE

Unused MXM Interfaces

MXM_LVDS_A_CLK N

NC_MXM_LVDS A

MXM_LVDS_A_CLK P

LK v
MR et R resT=rRoE
NC_MXM _LVDS A CLK 2

A ———————="—/¥ BREE-TRUE - NO_TEST-TRUE

MXM_LVDS_A_DATA N<0> —

MXM_LVDS_A_DATA N<ls

MXM_LVDS_A_DATA P<l>

NC_pxM LUDS_A_DATE Be1s

MXM_LVDS A DATA Ne2>

MARE_BASE: NO_TEST:
Ne it L"us N DATR o2

MXM_LVDS A _DATA P<2>

MXM_LVDS_A_DATA Ne3s»

MXM_LVDS_A_DAT

MXM_LVDS B CLK N

NC_MXM_LVDS B_CI

MXM_LVD:

B CLK P —

M_Lv LK N
MARKE_BASE-TRUE  NO_TEST-TRUE

MXM_LVDS_B_DATA_N<0=

NC_MEM
MARE_BA:

MXM_LVDS_B_DATA_P<0>

MXM_LVDS_B_DATA Nel»

MXM_LVDS B _DATA P<l>

1+ Rl LD L

10 _=MCP_HDMI_TXC_P —  NC_MCP HDMI TXC P

= WARE BASE-TRUE — NO_TEST-TRUE
1a _=MCP_HDMI_TXC N — NC MCB DML TXC N

= WARE_BASE-TRUE — NO_TEST-TRUE

.o _=MCP_HDMI_DDC DATA _—

. _=NCP_HDMI_HPD =

. DP_IG AUX CH P NC DP_IG AUX CH P

S ———————=""1ARE EASE-TRUE — WO_TEST-TRUE

vDs, <2

MXM_LVDS_B_DATA_P<2>

O

Ne2o
NARE BRSHoTRUE A0 TEETTROR
NC_MXM_LVDS B _DATA P2

MXM_LVDS_B_DATA Ne3»

MAKE_BASE-TRUE  NO_TEST=

MXM_LVDS B DATA Pe3>

NC_MKN LyDS B DATA Ne3»
MARKE_BASE-TRUE _TEST:

Mo e Lune B oa Bons
MARE_BASE-TRUE  NO,

» DP_IG AUX CH N — NC DP IG AUX CH N
=—MARE BASE-TRUE — NO_TEST

s _DB_IG_CA_DET

R8711
M

Isyuc MASTER=MARKVIDEC

RSNV EETTE U3
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Power aliases required by this page
- =pP12v_S0_tcp
- -PP3V3_S0_VIDEO
e INTERNAL DP INTERFACE
Signal aliases required by this page
(owE)
crITICAL
BOM options provided by this page
D |z e v e eur, ueo_ex:_ew NOSTUFF 20352992 o1 D
R9050 *xren
.+ _=SMB_DP_TCON_SCL L 2 s1ssosss
nosture 5% —
1/16W I2C MASTER ON TCON ——{ann|
ROO51 Mgkt 12¢_TCON SCL 2
+: _=SME_DP_TCON_SD 2 2 T2C_TCON_SD) 2
+——to
+» D_INT_AUXCH N s
2 DE_INT_AUXCH P .
o
. \DP_INT LINK CONN P<0>  no rmar .
1:DP_INT_LINK CONN N<0> _ nn_TmST 2
: P DY
— DP_INT LINK CONN P<l>  No TEST 11 =
. LD INT LINK CONN Nel>  wo ear 12
IS DS
inDE_INT LINK CONN P<2>  no_mmar .
DP_INT_LINK CONN Nez> o Tmer 2
- P DS
{e2DP_INT _LINK CONN P<3>  no mar 27
: of b 1N LINK cowN me> o tmar
07 % [EE)—DE_INT LINK P<3> C9o046 |2 ss SEDIF_DP_AUDIO OUT
S0y Tev B
— 25 20 YIDEQ_ON
. e B | S
o ¢ Oy RE_INE_LINK 23 C9047 H L2.1uF  oesen o
PN DY
(¢} PANEL POWER CONTROL B DY C
¢ =PP12V_SO_LCD =T
7 DY
i 20
R9000" ¢ 22
900 CRITICAL t "
S Q9000 .
1i =PP3V3_S0_vIDEO o
F FDC638P_G L9000 N
402, s FERR-250-OHM SEER AN |
€9010 * e~
LCD_PANEL_PWR_L DIV & =
£ 2
R9002* li 1
— 200K i 1 —
: LCD_PANEL_PWR L _RC
PLACE NEAR J9002 =
rosTUFE LCD_PANEL_PWR_L
R9071
s: _LCD_PANEL_PWR. IANA 2 LCD_PANEL_PWR_G
st Q9001
1w 7002
B R9072 u2 a1 a0 47 o5 o _=PP3V3_SO_DP B
s s0 _VIDEO ON TARA 2
3/
crITICAL
Looso0
= R9081 FERR-250-O0HM
LD PKL MIB BN 1ARR 2 ’ yacH =
o _LCD_BKL ON MUX 1 ‘ £
guarantee backlight is
only on when Panel has valid video
Options for GPU or MLB HW controlled backlight enable are included =
42 91 90 97 95 ¢ =RR3V3_SO_DP
. @oyvibEo on L
used by diag [LED
A e SRRV s RSNV EETTE U3
D9000 4GM R9011 i
Sot23 .
+ 55 VIDEO ON S VIDEO ON 1. DLY LD BKL ON DLY 1 AR 2 LCD BKL ON g Display: Int DP Connector
oog v e
e Pl 1-7 D
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EQ & Re-Driver for DP source

w2 o1 50 47 o5« ZPB3V3_SO_DP

D C9120 ||z o0.1uF LCmODALCBmlLCBmz CQIOBLCBNJA J;Cglos . ) ‘
4%0; 16V }7“.:' G0z 0, LuF 9; 1uF 0;10F olole 0, LuF 05 L0F 05 LUF Common mode bias for Tx EQ AUX interception

C9121 |2 0.1uF ce ? 5 @ cemn
0% 16V ¥ER 402 - o N— .
vee -
C9122 :||lz 0.1uF
e e = U9100 1
. PS8121ED = R9151
- z 2 o
E\ e MXM_DP_A ML P<0>  no_TES: Lov ey XSR 402, MXM DP A ML C P<0> o tEsT 38 [mNip ourip|l 23 101MXM 0 P<0> o tmST
i = s n ooy No_rear
ol N x ourze| 20 so_rmar
2 0D MM DP A ML NeTe o vmar CNela ran| 1 so_rear
= N * < ouT3p|_1 No_TEST o | DP X EQ AUKCH P s e
L Al . C9126 :||= 0.1uF LcoMXM_DP_A ML C Ne2- ouTan|_1 No_rear o -
g! T — O T LMK DP A ML C P<3> no Tmer 47 |muar ouras| s so_rmar 1 21 MXM DP A AUX_C N C€9151 DP_TX E0 AUKCH N 1 .
i 7 ot (MM DE_A ML N<3> o vmar CO127 ||X 0.3uF o oeaui Cui e sses s o ouran| v Nei: e NO_TEST e TOTES
g = Tov 16V Ton a0z = =
m!
- vt o2 soer s« _=BB3V3 SO DP pse121 pco . DP_TX EQ AUKCH P 10r o
RETE6, 10K o0 e aox @ s
S H ess121 pcy A 120 Ao s be TX_EQ AUXCH N ., o1
RO101, 10K 202 vaon W wewe [ pee12) 12¢ BN Loe drac orsens e e
e Y %2 we i _wostorr
RYT0D, 10K s02 T soa_crif -12C_DP_DRV_SpA .
il as —12¢ bp bRV scr ¥
9103, 499, 4o L/aew - sv mEeLE PS8121 REXT ~ [REXT
R 102 e g
2 L R Cc9106
L raew Y Y weoe 4. 7UF
22 len per eexaf 10 — .
S 6.3V 2
C * CID—DE_ch DET C
-+ Q1 DE A HED . =
uep upp,smgn_‘ . R
st 20 47 o0 < <BBAVI SO DR }x_DP A HPD B
ope [
ne 2 Jewax m[ 24 |
lerox [2sc
o o - + C9323
an TR D Lgoaz
2 IpTNl_o+ 208
JJdd4 J s donn o Bis
* 55 Ipwa_1+ ?
= L adomm a- =
s lorwi 2.
— L sdomma- - —
< C9130Q :||= 0.1uF 5
s lomn_ss poun_os| v _pp pxr 1 MGCTo. (COL30 |t QAU b o R i
v o s PovT_sxb R DE BT LINCC N2 097137 1|2 o, 1um REEKLLINC Moo e
138 :l|2 0.1uF %uxM D A AUX C P No TEST W |aux1e - Tov 1ev TR 402 - ;
T g — . 9132 :|l: o0.1uF
9735 lz o 1uF thwor pe A auK ¢ 1 = qprE sovr_ el _op e LMRTE,. (CI132 1113 0ME o o e T L
w_looe oo r DP EXT LINK ¢ N1 De_EXT LINK Nea- i
P pouT_x Wt C9133 || 0.1y oo D
2*_Ippc_paT1 - Tov 1ev TR 402 — | 3
. I
g . . e
o * pour_se =2 _pe_ pxr 1ARER,. AR P e B oy B
JT_207j5 EL__DP_EXT LINK C N<2> DE_EXT LINK N<2> o7 54 o
g ) DOUT_: errar C9135 :||2 0.1ul NOTEST 1o
P 107 (OE}—DP_MUX_Ne3> NO_TEST 22 IpINz_o+ — To8 16V ToR 402 - i
o 2 107 qm—DE_MUX_P<3> No_TEeT s fp1Nz_o0- -
> &&F 1 2
B R bour_we|_£2_pe_mxr 1AGTEHE . 2180 pe exr nARCESE s i B
2 > s2 107 QEDP_MUX N<2>  No qmsT o lpnz_1+ - a
[ - = - DOUT_3sf FL_DP_EXT LINK C N<3> DE_EXT LINK Ne3s o 1
o o2 107 U—DEMUK_P<2>  wo tmeT o fpINz_1- NOTEST C9137 :ll= 0.1u NO_TEST H
Ll r = - X Tor T oz — o
38 sw@pEMENas  woosse w o o iy
BB e b oK pe1s — o Jona_2- ke | o zeer DE BT MBI P pmy i | B
o AUX- |t NO _TEST DP_EXT AUXCH N 54 107 95
271 o qupoDE MK Ne02  wo vesy = lomwz 3. < io
SEi 22 107 QUO—DEMUX P<O> o Tmst e domz_a B
£S5 DE_WUX_AUXCH P <
5o 207 o2(Ery—DE_MUX_AUXCH P No TReT %€ IpAUX2+ 1
25 . D MUX_AUXCH N o e R9309 ;
" RPDIN| 2 Dp NPD EXT R 1 2 De_siep_EXT e
o 5 _looe_crxe E— HED <D i
42 o2 o0 00 5+ _=BPAVI SO DP K NeXEoDe_ N
o = _|pDCc_DAT2 1/16W
T NEX—{PC! ] !
- . Do MUX_sPD o i —
10K (=g I
g ;
g »5 4» (EEy—DEMUX_VIDEQ_IN SEL 2 _lapy_sEL DDC_AUX_SEL DP_CA_DET g -
I
DPMUX)_ENABLE 5 Jxene
> preo i

DisplayPort Mux 1
Analog mux at External Connector Esyuc MESTER=VARKVIDEC SYNC_DATE=0S712 zmgA
Display: BiDiVvi Muxl
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P3V3 S0 DP

DisplayPort
Equalizer & MUX

Pulls for AUX CH
from DisplayPort Mux #2
=PP3V3_S0_DP

-
R9212°
100K
E
e
MXM_DP_C _AUX C N .,
MXM_DP_C AUX C P .. .,
R9213"
A

1 e o (UM DR _CMI P<0> C9240 :|2 0.1uF  .omxM DR C ML C P<0> wo tmST
i TO_TEST Tor sev = \ Note: INT_PD - Internal Pulldown
_— N on this pin of >=100 kOhms
5 ! =T 0% 1oV BE
i
& o e oe gy pas  CO242 il 0.1uP  wwopow.Cpas e = N
i w—s—f—ﬂ—{r =T fov Tev ToR 102 =
- U9200 o
— i ML et 3 ~
9 o7 o Gl Nls 243 PS8325 T,
g i TS R 2 |1 poe o Db pop| 61 w0 Ter DPINT LINK P<O>  my ior o [}
ke [ MXM_DP_C ML P<2> Cc9244 ||2_0.1uF L7MXM_DP_C_ML_C_P<2> N TEST 3 fmn1_pow 60 No TEST DP_INT LINK N<O= - -
o WO TR % 1y ][ a0 = - T ——rd ''g
; - s |mipie DP_INT LINK P oD o e ;
E | wa LD2_C ML tie2> S & |mn_pan {57 no TesT DR INT LINK Nal=  gmy o o0 ~
o OTEST S 6 | pap  CRITICRR 55 N0 TeST D INT LINK P<2> g ae ! 9
B MM DR C ML pea C9246 :|l2 0.1uF  ,ewxm D c ML C P<3> wo rmsr 9 |mn_pan 5 no TecT DPINT LINK N2> oo o g
! OTEET oF e e e 1 11 | pap 52 N0 yEsT DP INT LINK Pe3> g or o0 o
| i C—MEM DP_C ML Ne3- C9247 1|2 0.1uF  .iMXM DP C ML C N<3> wo TmST 12 |1n1_psw 51 wo TEST DP_INT LINK Ne3» 107 1 E‘
O TEST v tev ToR 402 = - e —
i = 1T - [y =12C DB FOLZ SOA 68 |1n1_peo/spA_cT P
1 i DRE MUK 2<0s 14 s _croe| 43¢ o o
From external input | i = Cp—REMUX N<0= 15 TMDS_CHON| 43¢ e B
C via MUX 1 | DR MUX Pole -
2o o DP_MUX Nels =
| e
107 51 DE_MUX_Pe2> 20
o o 2+« <ERIVI_SO_DP i
o7 o [y REMUK N P
2 f i p_MUX_P.
R9221°'| R9215' R9220 107 1 (DD _MUX P<3o 23 s o 3
1K 1K 1K [ DP_MUX Ne3» 22 us_crxel 48 g
sv Sy . — - s_cLxe)
1280 . 2c DP BOLZ sCL 67 o/scL_eTL Ne
(2% w2_peo/scr. ¢
: DP_EQLZ MODEO 64 luopEo
DP_EQLZ MODEL 65 |wopE1
DP_EQLZ MODEZ 69 lmopE2 c9212
MODE (2. .0] TS I2C CONTROL MODE .70
R92224 33K 1o porg exie 70 Igexr cext| 1 pe EQLz ExTC T
— X o . onz o i &%
e sooe wosdd s pe_Ac_auxs| 30 - DP_EQLZ AUXCH P PR o
NOSUFF NCYeS|THDs_soa DE_AC_AUxN| 31 _TEST DP_FOLZ AUXCH N - oz
R9280, 2 DP_EOLZ ADDR -
z S NT_PD
o To Internal displa
T o oo MM DE C AUX P o 7ms ©9248 :||: 0.1u 22 200XM DP © AUX € P T isplay
From iMac GDU| 0% Tev e a02 NO_TEST 28 |11 _avuxe_sc  pP_AUXe_scr| 22 no tesr DR INT AUKCH B gy w10
— 0 (@D MXM DE C AUX N no teer  CO249 1 i 2 _0.1uF o2 1er XM, DB C_AUX_C N 29 |mw1_auxn_spa DP_AUXN_sDA{ 33 o Test  DP INT AUXCH N GETy o w0 |
. T o1 1Ty DE_MUX_AUXCH P no_TEST - 25 |1n2_auxe_scL
From external input! B s ooee 26 |12 _avxn_spa
via MUX 1 1D
1M
R9281: AN ZeRB EQUE CADET 56 |op_capeT
B From Internal display | = [ID- DP_HPD_INT = 53 |pp meDINT PD N1 mppx| 10 MXM_DP_C_HPD T To IMAC GPU
NexdL{THps_spp 1NT_pD N2_spDx| 19 Db MUX HPD pmmy s i TO EXTERNAL SOURCE VIA MUXL
NeRL|mDs_pco
NOxéd|mHps_pc1
neydd{prom_ep
5
NCYRZAPDINT_PD oy THRM_PAD

. Il“’lalElﬁl ﬁ,

AC caps for EQ

AUX interception

O.luF‘

107 52 (ETy—DE_EQLZ_AUXCH P NO_TEST
2 307 2:(Ery—DE_INT AUXCH P no_mst

107 +: QETy—DP_EQLE AUXCH N _nNo_rest
o0 107 52 (EEy—DE_INT_AUXCH N__ o ST

C9290 :||=
roa T | e
C9291 :||z 0.1uF ‘
Tov Tev | [ R oz

Isyuc MASTER=MASTER SYNC DATENTA

BIDIVI DP MUX2

e
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P3V3_S0_DPCONN

CRITICAL 19400
400-OHM-EMI

U9400 o (Y'Y Y\ o eeavs so peeie
Tesgesie = R
80 JOLTAG v
outl L h 54 ¢ =PP3V3_SO_DPCONN D
D D T
o P | co485 1 C9450
G UF 0.1UF
2 19 5% o
= 2 18, cermicar
oo
- eu_supsy purl L
crrricas [z L U9450
D9410
RCLAMPOS24P
sieasiors 1 » —RB_SRC_AUX_TERM_EN
= 6
0 10]s
Inc elz b o
E E B
- g E -
A TosTORE R9400 J &
R 2 a =
q 4
FL9400 EE
= 1201008 4 8
o7 4 [T¥)—DE_EXT_LINK P<Qa miso. 12
O —DE_EAT_LINK N<0>
crrTIcaL R9420"
410 pry’
RCLAMPOS242 3
C APPLE PART NO 514-0686 - C
4o 1ds J9400
] - MDP-K22
—— N —e F-ANG-THL
g R9402 CRITICAL
ol 1 20
2
g uep
nosTURE o
FL9401 NO_TEST 10DP ML, CONN_P<0= conrron ot
12-0MM-100MA S 1 10:DP ML CONN NeO> CONFIG2 O-S. HDMI cEC
= Forigiosan T
o DE_EXT_LINK P<l> - . e L g DP_ML_CONN_P<1 o] 0 DP_ML_CONN_P- TES' DP_EXT LINK P<3
- DP_EXT LINK Nels A S —— ML_LANEZP O - <22 NO_TEST =22am
CD—SeRhiie—— NO_TEST 101DP ML, CONN_Nelx o, LaNESN 022 DE_MI_CONN Nei> o reer De_EXT_LINENo3s )
3 Y 2 SND O
Yobrles I, A
NO_TEST 10:DP ML_CONN P<2> L anEze  AUX_CHP QRS DP_EXT AUXCH P w1 10r o
- R9403 NO_TEET 120D ML CONN Ne2» 27 T ok ool D BXT AUXCH N 1 10r 0 —
- L 210 RETURN DP_PWR —
suIBLD PINg cRrTICAL
o« 1 D9411
Al @ R9425 -
Ro404 w i
FL l
[D—RE_EXT_LINK P<2> f e - =
o » O _DE_EXT_LINI Ne2>
crrTIcAL
D9411
RCLAWP0S24P
. QmgDP ca per . DE_HPD BXT aqmo
R9422"
f
A SYNC TACTERSTARRVIDED e A
Display: Ext DP Connector
T e
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d} Apple Inc. 05 863
T
S A.0.0
NOTICE OF PROPRIETARY PROPERTY: Bizaue:e

THE POSESSOR AGREES TO THE FOLLOWING: ~ 2
III NOT TO REVEAL QR PU 17 Iy WHOLE OR PART

o
t ao mronns GURRENT DESIGN SHEET> OF <TOJAL|DESIGN_SHEETS>
8 7 6 5 4 3 2 1

wWwWWw Vvinafix vn

—
94 OF 110




www.bblianmeng.com

8 | 7 | 6 | 5 | 4 | 3 | 2 | 1
External AUX Channel and HPD Buffers & filters

PANEL/BACKLIGHT CONTROL MUX

4s 92 9 o0 o7 ¢ BRIV3 S0 DP
5291 30 1 55 s ZPP3V3_SO_DP
cRITICAL
¢
VeT
5
*C9500
o s DE_SINK_AUX_TERM_EN 4 1UF oo e s ¢ SEEIU3_ S0 DR
2 q 1
D BIDIVI BKL MUX_SEL. . D9500 D
. Sora3
2 1 (D RPMUX_VIDEO_IN SEL anp F
3 BATS4XG 9500
+ M R9502 R9503
= L i R 74LVC14 23R
9543 De_AUXE L 1 2 12 AUXCH P R H 2 UXCH_P_STATE 19 s
299K e i
MW WL HE
e LR
U9522 44 91 DE_EXT AUXCH P e = =
74LVC157A
1 s " DHVGFN
— o Loger —
Rkt 3 fios
2 hi1o s
o [
= +» (D—BIDIVI_BKL _PWM = S BACKLIGHT PWM w0
= QD—UXM_ENL_BL_PWM —?1 ) LCD_BKL_ON_MUX
BIDTVI BKL ON 10 |31y M e e D
- O _BKL_ P T LCD_PANEL_PWR
o D—MXM_PNL_BL EN 1L 1310 = =
« _BIDIVI_PNL_PWR_EN 13 Loy
o O—MXM_PNL_PWR_EN 14 lito
M
Gp EAD

DisplayPort
AUDTO MUX wince nee veron

4 o5« =RP3V3_SO_DP.

U9524
datane 7 D9503

o123

$eDIF_De_awmro_our o e o e S
= ED-SRDLE_DE_AUDIO QUT 4 4 AUD_SFDIF_IN CODRC grp PR
o - BATS54XG  MIN

R9509
3K

1 SMC_DP HED .o o

R9542

4+ 4 [D-LDIVI AUDIO MUX SEL 3

wosTorR9541

£
1776w
HELLE

BiDivi MUX Enable

i o1 50 47 55 ¢ ZPP3V3_SO_DP

fr— - —
+some inputs listed below come up as outputs driven low under the SHC flasher
Series R should prevent any iesues on the inputs
Ouptuts are OK as low by default
SMC Signals for BiDiVi
Inputs Outputs Default Values
R9510 oss/s3 s ' = o0 D> BIDIVI AUX TERM_EI
D VIDEO ON Vv SMC_VIDEO ON ., DPMUX_VIDEO IN SEL L 0. L T, PP
A Y SIDIVI Ak TERM L L e o s T A
L AUXCH_N_STATE BIDIVI PNL_PWR_EN ' ' PR = i i . . .
oD AUKCH N STATE : : —D Display: BiDiVi Support
' ' ' enables weak sink-like aux termination
- o oD SMC_DP_HPD BIDIVI BKL ON L L D, N so that one bi-directional system can find the other CB Apple Inc.
NosTURR , . j j g o
R9540 BIDIVI_BKL_PHM n n D SINK AUX TERM EN rwwm 5o
- - 3 . —r NOTICE OF PROPRIETARY PROPERTY:
h - = = BLE o o THE_INFORMATION CONTAINED HEREIN &3
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FSB (Front-Side Bus) Constraints CPU / FSB Net Properties
PHYSICAL_RULE_SET ALON ROUTE | winivum LINE WIDTH | MINIMOM NECK WIDTH | MAXIMOM NECK LENGTH | DIFFPAIR PRIMARY GAP AR NECK GAP T
X o _OH oS o Group 0 - . FSB D L<ls. 0>
. —e2_omi_su —az2_omn_sz J— — = . I FSB_DINV L<0>
esp_neTs_i2s . —c2_omi_ss ~42_omi_se —42_omi_se 1.1 prereats 111_pirrRATR = R .
oo o N FSB_DSTR L Ne0»
Group 1
SPACING_RULE LINE-TO-LINE spAcING |  wezGaT SPACING_RULE_SET To-LINE spACING |  weIGHT = ud S sn_mu FSB D Le<3l. .16
H ” ESB DINV Lel>
esn_oamn . — B esn_oata or, orron — : i = - - e
i = o . ST 1>
Dl : . ; = - ey
: ¥ S : 2 aza .
g
esn_noor - [ . rsn_avon Top, BoTTON -1x_piesecraze &
a Group 2 <
[ - — . [ — ERy— M= o sas ss_oa ESB D L<47..32»
¥ - kS8 DNV Le2-
esn_ix - e : rsn_ix e e — - | = s e P ———
il = e
All 2x/1x/Async FSB signals with impedance requirements are 50-ohm single-ended h = 8 _naTs 2sn FSB DSTB L N<2>
All ax FSB signals with impedance requirements are 42-ohm single-ended
FSB 4X signals / groups shown in signal table on right Group 3 o o e b nica sns
Signals within each 4x group should be matched within 5 ps of strobe. = e e
DSTB# complementary pairs should be matched within 1 ps of each other, all DSTE#s matched to +/- 90 ps. (Tighther than MCP79) = . - ——
Spacing is 2x dielectric between DATA#, DINVH signals, with 3x dielectric spacing to the DSTBs = — - P ——
L] DsTE# complementary pairs are spaced normally and are NOT routed as differential pairs L= N -
FSB 2X signals / groups shown in signal table on right Group 0 o cen A Lt o
Signals within each 2x group should be matched within 20 ps. ADTSB#s should be matched +/- 300 ps = N N ren REO Lot oo
Spacing is i1x dlelectric between ADDR#, REQH signals, with 2x dielectric spacing to ADSTRH 1 = - E— e ————
FSB 1X signals shown in signal table on right ok roup 1
Sianals within cach 1x group should be matched to CBU clock, +0/-1000 mils R Ir= Grove - - Ese A Leds 7
£
N - FSB_ADSTB Lel>
Design Guide recommends each strobe/signal group is routed on the same layer = -
Intel Design Guide recommends FSB signals be routed only on internal layers
NOTE: Intel Design Guide allows closer spacing if signal lengths can be shortened L
r - Fse ADS L
SOURCE: MCP79 Interface DG (DG-03328-001_v01), Section 2.2 = = p——
SOURCE: Santa Rosa Platform DG, Rev 1.5 (#22294), Sections 4.2 & 4.3 = [y——
C k] ” s g FSB BNR L
CPU Signal Constraints ) D(: _ _ FSB_BPRI L
2 - FSB_DBSY L,
Laver atcow RoUTs | yrnzvow nive wipme | wIvvow nEck wiDTH | MaxTOM DIFFPAIR PRINARY GAP | DIFFPAIR NECK GAP il = —
5 < | = -y y—
cou_sos - o_om_sx —so_own_su —so_own sz —so_omr_su _— — il = - . FSB_DRDY L
@ . FSB WIT L
- — —27e4_ow_sz —27ea_om_ o _ss 0,175 0,175 e i = . - p———
= T ]
NOTE: 7 mil gap is for VCCSense pair, which Intel says to route with 7 mil spacing without specifying a target impedance = e FsB LOCK L
= . - FSB_CPURST L
seacing_ruLs Laven — [[sencio_roum_sex | wavsn | sawero-uin sencing | weianr | = _ e S8 RS L<2..0>
- . s FSB_TRDY_L
cro_natL - sTapARD . [ cwiom | worsoron | caomemae | | = N
o - CcPu_a20M L
cro_anrn - 0.2 . DC - - CPU_pSEL<2. .0
ceu_cone - 0.6 m . = . CPU_FERR L
. R CPy_1aMNE L
cro_omunse . 0.6 1 : SR DG recommends at least 25 mils, 50 mils preferred = - - T
= a = EU_INI
vu_i1e - [ : = _ N Cpu_inTR
. N Ccpu_nmz
o - 0.6 . = Eer——
MOST CPU SIGNALS WITH IMPEDANCE REQUIREMENTS ARE 50-OHM SINGLE-ENDED D': - N CPU_PURGD
Some signals require 27.4-ohm single-ended impedance. = o CPU SMI L
o . Pu_sTPCLE
SOURCE: MCP79 Interface DG (DG-03328-001_v0l), Section 2.2 = Ep——
SOURCE: Santa Rosa Platform DG, Rev 0.9 (#20517), Sections 4.4 & 5.8.2.4 = — -
= . FSB_CPUSLP L
. . . , cPy_pesLe L
MCP FSB COMP Signal Constraints = - -
B = . . PU_DPRSTP I,
suvsican_rous_ser|  uaves 208, R0UTE | wrwzvoy e wiome | mINmeuw wacK wrbTH | wAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
=2 - o o o MCP_BCLK_VML_COMP_VDD
[ wersos . | oomss | msoome | oomes | — wsmoa | = [ ———
= = 1GR_CRU COME
‘ SPACING_RULE Laver LiNE-To-LINE SeAcTNG |  wereHT ‘ = ace : MCP CPU COMP GND
[ nerron com | - | 0.2 | ] e PP FSB_CLK_CPU_P
- e e FSB_CLK_CPu N
SOURCE: MCP79 Interface DG (DG-03328-001_v01), Section 2.2.4 =
= = - e FSB_CLK ITP P
. o oo oo FSB_CLK 178 N
FSB Clock Constraints = = - S
S FsB_CLK NCP P
[puvszens wone sen]  waven | 508,500 | winsmow sane wiome | winiwos wsck wioma | wacamun nec Lenrs | preseazn pRiwaRy Gap | piespaze eck aas | D': SR D FSB_CLK_HCE )
| . | sonamoimr | 200 omeprer -100_om_p1 oo omoter | -10a omeo -100_omv_pr = Y ¥ CPU_IERR L
} — } } } ‘ ‘ — } } } } - CPU_GTLREFQ
cur_rsn . T ; cux_ese — [NE— = = = ETr—
SOURCE: MCP79 Interface DG-03328-001_v01), Section
OURCE: MCPTS T DG (DG-03328-001_v01), Section 2.2.5 = e e ot coupess
= . - CPU_comp<3>
DD e CPU_comp<22
= . o PU_CouP1a
= . e cPU_comp<0>.
= _ . CPy_xpp_TDI
= e e cpy_xpP_TDO
A = o 2 op
o N CPU_xpP_TCK
= e . CPU_XDP_TRST L
DD e CPU_XDP BPM Les. 0>
= - PU_XDP_BPMB<3 . 0»
= - R XDP_CPURST L
= o — CPU vCC PG SENSE B
= . J— CPU_vCC_PKo_SENSE N
= e VR_CPU_VSNS R P
= . _ VR_CPU_vSNS RN

2 1
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Memory Bus Constraints

PHYSTCAL RULE ALLOW ROUTE | wrnTwum LINE WIDTH | MINTMUM NECK WIDTH | MAXTMOM NECK LENGTH | DIFFPATR PRIMARY GAP PAIR NECK GAP “”m
z o o _on. o = . o g — s
. —ao_om_ —co_omi_su —ao_om_sz —ao_omn J— — = o — MEM_A_CLK Nel..0» -
R MEM_A_CLK P4, 3> 1
wew_700 . S—— _70_om_prew ~70_om_oter ~70_ome_orer —70_om_prer —70_omn_pree = MEM A CLE Ned 3
= . - CLK Ned. 32 e
. - -70_om ~70_ou_pir ~70_om_p1ee -70_oun_pree o . ckmes oo
= i - MEM_A_CKE<3..0 15 16 3
= R MEM A_CS Le3..0n
seacing_ruLs_ssT Laver Lowe-To-LINg seACING | | weIGHT , ; - MEM A ODT<3..0> s
seacTiG_mus = — -
D [Pp— - PR , o 1sos v . MEM A A<1d..0» _—
MEM_CTRL2CTRL . 1_SPACING ? = - . e — .
= R e MEM_A_RAS L i
MEN_CTRL2MEN . -2.5:1_seacinG » [ e dos e _cu MEM A CAS L s
MEM A WE L s
vew_cozco . -1.5.1_seacino ; = — =
[P— - [ = - I T .
= e MEM A D<0> s
e patazoaTa - T . p— e . MEM A _DOe15. .8 o
. iy MEM_A_DM<1 )
e - . = N P <2 .
vew_posaven - 3:1_seacie > [ o x MEM_A_DO<23..16> =
[ - e . = e e HEHLADHE r
- o MEM A _DQ<31..24» o
. . = - - MEM_A_DH<3- o
Memory Bus Spacing Group Assignments = = =
= - MEM A DQ<39..32» .
NET_SPACING TYPEL | NET_SPACING TYPE2 | AREA_TYPE | SPACING RULE_SET | | NET_SPACING_TYPEl | NET_SPACING TYPEZ | AREA TYPE | SPACING RULE_SET - En B e
(=2 s o s
ven_cux = . oen_cuam oo wen_cux . oen_comzn e , EM A D047 40 .
_ iy MEM_A_DM<S
e _cza, . wen_crca Je—— . oen_comzu E; e o < e
aN_on - wE_cLiam e - wEw_cupacun [t -y -y MEM A DQ<55..48> 1=
o e MEM_A_Ditc6> 1w
wen_oaa . wen_crzm wen_oaTa . wew_comzu =
wan_pas - e _cvan wan_oos . e = = S T c
= o sas - MEM_A_Di<7> :
C | Lremsercmo xver [ wer_sracrne rrves | anen_eve | soncave sone_omr | | o sencrvo_reres Aren_TveE | seacine o [=—¢ - e - e
= ey — MEM N
wen_cTa e _cux . P wew_paTa . e = - = MEM i
— — — — _ iy MEM
wen_cza, e _cza, . en_crszcne, wen_oza . J— = - .
(=1 . sos. MM s
e _cza e . ez wan_oaza . p— -~ MEM s
= . - o o
wen_cTe wen_oaa . e Lz e _pata wen_oaTa . wen_oaTazoaTA = =
= < w0
wan_pos . [P— wan_paza wan_oos . p—— = - s MEM 1
e MEM o
= ~ ~
. - N s
e NET_SPACING_TYPEZ | AREA_TYPE | SPACING_RULE_SET | | wet_seacie_vvemi | wer_seacive_tvesz | ArE_rves = - - e
= - < wan
MEN_CLK - EM_cLx . - [ . (oo MEM 15
e MEM - .
e _cmas - en_oasaus oz . - =
— = _ o N s
ex_oo - Em_DosamEn wen_om . - wey_zomsR = S MEM o
wen_oaTa wew_DosauE wen_pata . R
wan_pos - [ pos - - " LK el 0s
= s o -~ MEM B CLK Pe1..0
Need to support MEM_*-style wildcards! = ;200 o MEM_B_CLK N<l..0> N
DDR2: =4 sa 300 v e MEM B_CLK P<d e
DO signals should be matched within 20 ps of associated DOS pair. = I . MEM_B_CLK Ned . 63
DOS intra-pair matching should be within 1 ps, no inter-pair matching requirement . o v o
All DQS pairs should be matched within 100 ps of clocks = e o
CLK intra-pair matching should be within 1 ps, inter-pair matching should be within 140 ps = = - pr—— v
A/BA/cmd signals should be matched within 75 ps, no CLK matching requirement = “"
All memory signals maximum length is 1.005 ps. CLK minimum length is 594 ps (lengths include substrate) [ : MEM_B_A<14..0> .
B | so/a/pasona sianai spacing is 3x atelectric, Das/Cix is 4x dielectric = e e e MEN R EA<2 0=
s so s s MEM B RAS L
DDR3 : = . - e -
DQ signals should be matched within 5 ps of associated DQS pair = N —— §
DOS intra-pair matching should be within 1 ps, inter-pair matching shoulw be within 180 ps = e
No DQS to clock matching requirement = - - MEM B DQ<7..0> -
CLK intra-pair matching should be within 1 ps, inter-pair matching should be within 2 ps. = . . MEM_B_Dico> -
A/BA/cnd signals should be matched within 5 ps of CLK pairs MEM B D015
All memory signals maximum length is 1.005 ps. CLK minimum length is 594 ps substrate) = = P — e
DQ/A/BA/cnd signal spacing is 3x dielectric, DOS/CLK is 4x dielectr = = = !
= . MEM B DO<23..16= s
SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Section 2.3 -
SOURCE: Santa Rosa Platform DG, Rev 1.0 (¥21112), Section 6.2 = = - o
ot e . MEM B_DO<31 i
] MCP MEM COMP Signal Constraints [—— - u_caza MEM B DM<3> .
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP ME s MEM B DQ<39..32> N
[ E I | I [ [ [ | = ’ v —
wee_wan_cone | . | ] | 0.175 | 0,175 i | J— | J— oo | = S - == e
e - MEM B_DO<47..402 w0
[ seacanc_sows_sex | [[sonero-roms sencavo [ wezowr | = = e HEHLE RS o
e wan_cone | . | 0.2 m ] = e o R o
= =y "y MEM B Di<6>
SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Section 2.3.4 _ MEM B DO<63. .56
= e g 63 13
= N — MEM_B_Di. s

00 0000000000000000

o R MEM_B_DOS_P<0>
Lo sp MEM B DOS N<0>
- . MEM_B_DOS_P<ls E
o N MEM_B_DOS Nel: .
o - MEM_B_DOS Ne7- -
e o p ey co MCP_MEM_cOMP_VDD

- - MCP_MEM_COMP_GND .
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8 7 6

PCI-Express

srvsICAL_RULE_sET BLI08 BOUTE | \IuIvum LING WIDTH | MININON NECK WIDTH | MAXIMOM NACK LENGTH | DIFFPAIR BRIMARY GAP oATR NECK GAP
S |

SATA Interface Constraints

T g s E e [r——

- - Ea— S RS Iy e B

b SOURCE: MCP75 Interface DG (DG-03328-001_vOD), Section 2.7.1

PCIE GRAPHICS

= - - PRG R C pols..0n i
= - PEG R2D C Nels. .0-
= - - PrG pom pois. .o .
= . Pmc pom Neis. oo i
= - § R2D Pels oo e
= _ B Rop Neis. .0
= . =
PCIE 1/0
= _ . MINI E2D P .
= - MINT R2D 0
= e . PCIE MnL RzD C E -
= y . eCTE jn_m2n_c -
= - - PcIE Minr man L P .
= - PCIE MO R2D L v B
= . . MINT D2R P o
= .
= .
= N - Fw Dok c P .
= - Fw_p2r_C .
eCIE REF CLoCKS
= - . Gy cLaoom pcre e 'u
= . - BU_CLIC 0o_pC1E N -
= _ PCIE cLIIoOM MINT P i
= e oo | cve oo CIE Culoow g v
= - y PCTE Cricloow wInT con P .
= . eCTE_Cuic oou_HnT_con_x "
= e PcIE crxioow Fw b .
= S DS PCIE_CLIL0OM P -
sata
= s
= =
= . =
= .
= =
= . =
= . =
= saza
= § R 1ce_SATA TERNP .
wisc
= - s o oo 1ce_epx_cLK_cone -
= S 1c_1rpAn meET .
= - 1Ce_{reAR veRORE
= Ew s s3 1
= Eu_sip sa L
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PCI Bus Constraints

cur_rer_sss . ~ss_om s om_o —ss_om_oe [— — . ) et meon .
B N PCI REOI L .
[ [ " R . ber_cram e = -
—— o PCI_cLkaav cr -

. } Lrc Apes

D [soonce: wmcers mmrertace oo mo-assze-o01_vom. sectton 2. - L ap i N D

sourc nterface DG (DG-03328-001_vOD), Section 2.5. - - LPC_FRAVE L. e
LPC Bus Constraints - EE— N
[—— aveR | AR-CAESTT® | WINIVOM LINE WIDTH | WINIMOW NECK WIDTH | MAKINUM NECK LENGTH | DIFFPAIR PRINARY GAP | DIFFPAIR NECK GAP - LPC RESET L .
— . Lrc_cLaan sue &
e - o o o e o o o e J— J— - - LpC_cLicaa_si .
- o oo o oo o oo o [ R . Lrc cLxasw tecerus .
S - BN CLIGZK SUSCLK E .
e e [ — .
seacie_sui_seT | taven | uae.ro-ine seacin S FESTe——

(J0000000000000000000000000000000000000000 0000 0000

SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Section 2.9.1 . 2016
[USB 2.0 Interface Constraints " c
c PHYSICAL RULE Lavar ALoW ROUTE [\ yIyum LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP ¢
SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Section 1 E—— o
SMBus Interface Constraints s 20«
- BPOUERY™ [ vt waws wroms | wnvomow Necx wiDT | wekivion weck o | pirerax pRmARy Gap | DIETEATR N N e -
SOURCE: MCP79 Interface DG (DG-03328-001_voOD), Section 2.11.1
HD Audio Interface Constraints ap1 CLx B
uaveR | AFPOMROUTE | wivium LING WIDTH | MINIMOM NECK VIDTH | MAXIMUM NECK LENGTH | DIFFRALR BRIWARY GAP | = co_sas N SPI CLK
- . sP1_MOST R nma
. s omem | ssomss | somss | somes | — [ oo | = .
o _oms_ _om_ o e . SpT_mosT
B = - B
= . . spT mMIso -
seacING RULE_SET Lave LINE-TO-LINE SPACING = . N SPT_MIso K .
- . PI Cso R L »
oA B -2x_prELECTRIC 2 = =
S R N S0 1,
= -
wce_yma_cone . 0.2 m B = BIT CLK e
N . HDA_PULLDN COME.
= =
SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Section 2.12.1 = s BIT CLK R x
- R RST L
SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Section 2.13. = her n L
= = “
R - spouT -
SPI Interface Constraints = s enot &
wivsioan nous ser|  waven | AGHON OUTE [ winmum Lowe wiors | WINIMM NECK WIDTH | MAXIMM NECK LENOTH | DIFFPATR PRIMARY GAP | DIFFBATR NECK oD | = . HDA_syne B
- HpA_svNC R » !
— ser_sss | B o x| wes | o omon | sowmss | E— [ comomo | = -
= o a L _om - HDA_SDINO -
= =
AUD_spI R .
= =
seactvo_rous_ser | waven | awe-ro-Love seacivg | = AUD_SPDIF IN
AUD_SPDIF_OUT -
ser | . oz m | =
AUD_SPDIF CHIP
= «

SouRcE: MCP79 Interface DG (DG-03328-001_vOD), Section 2.14

= g . MCP_CLK2SM_XTALOUT
= - MCP_CLK2SM_XTALTN
= . R RTC_CLK32K_XTALOUT nw
A = N - RTC_CLK32K XTALIN
XTAL Constraints Isyuc MASTER=K22 SYNC DRTE=Us70z7z00d A
[vorcanrors_sex] [ 358,509 [ woomm oo wioms | wowawow wwox wrpms | waxawon wac zawors | prvewase prvacy oar | prremace wecx oa | MCP Constraints 2
cucnerwma | . [ oncwer | voomomr | =00 omior | oo om ozer | oo_ompire | 100om | 051278, D
Apple Inc. 0°1-7863
aee
srncme_rous_ser | o mosamm sencme [ weraar | S A.0.0
‘ p— ‘ - ‘ p— I NOTICE OF PROPRIETARY PROPERTY: [eveesr
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MCP RGMII (Ethernet) Constraints

Mee_m11_come . -sTANDARD 0.2 0.2 m -sTaNDARD -sTANDARD -sTANDARD . [ — .
BNET_MII_555 - -55_onn_se -55_omn_se -s5_omm_sE -55_onm_se - STANDARD -sTANDARD - MCP_MII_COMP_GND "

o MCP_CILKX25M_BUFQ_} 13

SPACING_RULE_SET LaveR weIGHT I I RTL8211 CLK25M_CKXTALL -

D | soonce: ncers mmcertace 6 (96-02974-001_vo1), sections 2.7.2 & 2.7.4

RTL8211CLGR (ETHERNET PHY) CONSTRAINTS e
_—— - I n
SOURCE: MCP73 Interface DG (DG-02974-001_v01), Section 2.7.4 -

000000000000000000 00 00

TR o] A
=

Ethernet Constraints

T e I
CS Apple Inc. 051-7863 | D
<]

A.0.0
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8

| 7

6

4

FireWire Interface Constraints

LavsR

‘ ALLOW ROUTE

LAYER

FireWire Net Properties

= e ¥ FW_PORTO_TPA_P. e
= _ _ FW_PORTQ_TPA N a
= o Fi_PORTO_TPE P -
= . E3l_PORTO_TPE_N e
PORT 1 & 2 NOT USED
= . . FW_PO_TPA L P
= FW_PO_TPA L N
= e g FW_PO_TPE L P
= FW_PO_TPE L N

Isyuc MASTER=K22

SRV AFYETE D33

FireWire Constraints

E—

T ™
051-7863 | D
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= - o SwBUS sme A s3_scL
SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Section 2.10.1. g —— - p———
SMBus Interface Constraints g —— . E—"
[uvssons momn o] waven | 50N EQUTE [ wrnrom rows wiom | wosvom wecx wipm | waxivow weck uewor | DiveAIR pRiwary Gap | prerearR neck oap | = SMBUS_SMC 0 S0_SDA
e ss | E B | somer | sowss | esomse | J— [ = = - SMEUS_SMC_BSA_SCL,
- o -onm o = y ¥ SMBUS_SHC BSA_ DA
D = e SuBus_sme_mawr_scr
[(seactmo wous sox | tavex | soweovorrwe sencmng | _werowr | = - . SHEUS_SHC_ MGHT_SDa.
C - T [ e ] = = > Ty
5 = . SHEUS_SHC MGHT_SDA

= . smBus ce o_cui

= N SMBUS HCP o DATA

SRV AFYETE D33

Isyuc MASTER=K22

SMC Constraints

e 222
051-7863 | D
d} Apple Inc. —
S A.0.0
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Digital Video Signal Constraints [ T -
euvsicaL_ue_ser|  Lavem ALY ROUTE [ yyiuum LINE WIDTH | MINIMUM NECK WIDTH | NAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP ASSINGED IN CONT. MGR
op_1000 B p— ~100_omm_pirr o.0om -100_om_p1r =100_ou_prr = — . e
- _omy_ox o 300_om_ = - - MXM DP A ML Ne3..0»
ce_pv_comp . 0.5 0.5 -sTaDARD -sTANDARD = = i - "
= - - MXM_DP A ML C Ne3. 0o -
Rt _RuLE = - - MXM_DP A ML _EQ Ne3..0» -
[ orsruaweor | . [ oomwerae | [ omsmaweorr | rormorrow | -ecommemic | 1| = - sovave Rl Sl g AR L -
= . o X DP A AUX X D
D = _ - MxM D A AUX C P "
NET_SPACING TYPEZ | AREA_TYPE = — - MXM_DP_A_AUX_C N -
S — = . . DP_EXT LINK P<3..0» .
— . bir_a = ~ . DE_EXT LINK Ne3..0» e
DIsPLAYRORT o - Gup_pzme —= an. <oty RE_EXT_LINK_C_P<3..0> -
= _ e DP EXT LINK C Ne3. 0o -
DisplayPort/THDS intra-pair matching should be 5 ps. Inter-pair matching should be within 150 ps = — - e, comy ey 0 P
DIsplayPort AUX CH intra-pair matching should be 5 ps. No relationship to other signals. = . DP_ML_CONN Ne3. 0- )
Max length of LVDS/DisplayPort/TNDS traces: 12 inches = = -
SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Sections 2.5.3 & 2.5.4 = . MXM_DP_C ML Pe3. 0>
= o0 = MXM_DP_ ML_N<3 2 = sz 1
= - MXM DP_C ML C_P<3. .0 =
=4 . - XM_DP_C ML C Ne3..0- =
= _ e XM D C AUX P o
= o N MxM_DP_C_AUX N wn
= . MxM D C AUX C P ‘,
= - o MxM_DP_C_AUX_C N .
= - . DP_INT LINK P<3..0» s
= . DE_INT LINK Ne3..0» -
= - - DE_INT LINK CONN P<3. .0
= N . DE_INT LINK CONN Ne3..0» 0
= - De_INT_AUXCH P =
c = _ e DE_INT AUXCH N 52 %0 C
= - — e
= . S— N
= - N DE_TX_EQ_AUXCH N "
= _ . De_EOLZ AUXCH P s
= - - DP_FOLZ_AUXCH I =
= . MCP_HDMI_RSET e —
— = oo MCP_HDMI_VPROBE

A s ] A

Graphics Constraints

d} Apple Inc. 051-7863 | D
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K50/K51 SPECIFIC NET PROPERTIES

seacino_w taven | Lins-to-ive seacing | weront
NET_seaciNG_TresL | ez_spacing_Tves2 | Ansa_Tvee | seac
w_os o . ao_ezm
wa_ocs N evn_panmn
[(mn_seacove_rves | wmn_seacoe_rvess | anen rves | seactno_xous_ser |
THERMAL B . 4:1_spAcING
SwITCHNODE . . SWITCHNGDE
THERMAL our . wur_pamm
THERMAL anp . GND_povm
B aup1o B . AupIo
ToERM DTFF |+ 1.1 _DIFFPAIR
ovspree |+ 1.1 _DIFFPAIR
taven | AU EOUTE | uiniuow LINE WIDIN | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPALR NACK GAP
= ovssrioe ovsrrIvE ovssaioe ovsrRIoe overaioe ovssaioe

—PP1VS_S3 MEM A

PPIVS_S3 MEM B

VR_CPU_sw1

VR_CPU_SH2

VR_CPU_SW3

PVTTSO_PHASE

3v3ss_su

Svs3 sw

CPCORESO_PHASE

NS _T DN6

SNS_T_DN1_DP6

SNS_ T pe2 i

s T DN2 DP3

CPU_THERMD P

CPU_THERMD N

SNS_T_DPa_DNv:

00 000000000000000000000 |;

N — MCP_THMDIODE P -
Lo MCP_THMDIODE N .
s e . MXM_PWRSRC_
e MXM_pws .
- I SENSE_1vs S0 P
x z SENSE_1V5 SO N .
I I SNS Lep P s
e sNs Lep N a0
N I SNs_opp P w10
e sNS_opp N 55 110
I . PU_H P E
Lo cPU B N .
e I MCE_P B
Coce s mce_n s
e AMB P 10
- = AME N S~
ne MXM_P -
- . NS_MX N s
e VR _CPU_ISNS1 P N
e I VE_CPU_ISNSI N P
. VE_CPU_TSNS1 R_P X
. = VE_CPU_ISNS1 R N .
e VR CPU_ISNS2 P 1 m
e . VE_CPU_ISNS2 N s

VR_CPU_ISNS2 R P

VE_CPU_ISNS2_E_N

VR CPU ISNE3 P

VE_CPU_ISNS3 N

VE_CPU_ISNS3 R P

VE_CPU_TSNS3 R N

Swe_cpy_TsE

VR_CPU_TOUT

100 000000000000 9000 0000000000

VR_ISNS CPU_P

cpu N

_CPu_1sns

smc_CcPU_veENsE

cPy_ve N

00 90

SMC_GPU_VSENSE

SMC_GPU_ISENSE

smc_1vs_so_Is

SMC_1vs_S0_ISENSE R

SMC_1VS_S0_VSENSE

SMC_MCP_CORE_ISENSE

SMC_MCP_CORE_VSENSE

o 1moN

CPU_PECI L

=
¢
=
=

sMB_PECI L

CPU_PECI_MCP.

HDD_OOB_TEMP_FILT

HDD_OOB_TEMP

HDD_QOB_TEMP R

0000

SMC_HDD_OOB_TEMP.

SYNC_DATE.

Isyuc MASTER=K22

T A
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8 | 7 | 6 | 5 4 3 2 1
K50/K51 BOARD-SPECIFIC SPACING & PHYSICAL CONSTRAINTS
[ BOARD LAYERS [ BOARD AREAS [ 38RE.2RF | OKESER
PHYSICAL CONSTRAINTS SPACING RULE SET
PHYSICAL_RULE_SET LAYER - MINIMUM LINE WIDTH | MINIMUM NECK WIDTH )CK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP SPACING_RULE_ LINE-TO-LINI WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
euvsrca_ruie ssr|  iave MINTMUM LINE WIDTH | WINIWON NECK WIDTH | MAXIMOM NECK LENGTH | DIFEPAIR PRIMARY GAP | DIFEPAIR NECK GAP
seaciv_RuE e — 0240 s .
Y 0.15 MM 0.0 =STANDARD - o
ALLOW ROUTE | MINIMUM LINE WIDTH WIDTH |MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECH SEACTNG FOLE ot EreRT
N — — cLx_sACING 0. 5w B 0.5 me B 1
— [E— . 0.2 m 1000
MINIMUM LINE WIDTH WIDTH |MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY DIFFPAIR NECK GAP PR P - oz 1000
. . _— . 0.6 m 1000
PHYSICAL_RULE_SET LAYER MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP CONSTRAINTS FOR BGA AREA
c v o.085 s o.085 1 J—— seacine_RuL [E— wezonr c
HvsTCAL RULE_SET LavER ALLON MINTMOM LINE WIDTH | WINTMUM NECK WIDTH | MAXTMUM NECK LENGTH | DIFFPATR PRINARY GAP | DIFFPAIR NECK GAP — N . n
LAYER BRUTE | mINIMUM LINE WIDTH | MINIMUM N WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP R NECK GAP o
- WINTMUM LINE WIDTH | WININON NECK WIDTH | MAXIMOM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP cucpor .
. — — — — NET_SPACING_TYPEL | NET_SPACING_TYPEZ | AREA_TYPE | SPACING_RULE_SET
CAL_RULE_SET LavER ROUTE | yryruom LINE WIDTH VAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPATR NECK GAP ce_uEm_comp B scn_paiae
[—— [
PowER . POWER_WIDTH
VR_cTL Y . POWER_WIDTH
A SRR SRV AFYETE D33
K22 /K23 RULE DEFINITIONS
T e
d} Apple Inc. pggi1;7863 D
CONSTRAINTS ARE BASED ON MCP79 DESIGN GUIDE DG-03328-001_VO06 S A.0.0
PCI,LPC,SMB,HDA,SPI,RGMII,SMBUS ARE ROUTED AS 55 OHM SE SIGNALS NOTICE OF PROPRIETARY PROPERTY: Bz
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FUNCTIONAL TESTPOINTS FOR

34700 USB CAMERA

103 47 [—USE_CAMERA L N P —
1 PPSV_S3_REG Testpoint near J4700
2 Ground Testpoints near 74700

34750 USB CARD READER

o USE_SDCARD L N P

1 PP3V3_S3 Testpoint near J4750

2@

ound Testpoints near J4750

34720 USB BLUETOOTH

1 PP3V3_S3 Testpoint near J4720
2 Ground Testpoints near J4720

34780 TR BOARD

103 7 (E>—USE_IR L P e resr_reue
203 47 use 18 LN P

1 PPSV_S3_REG Testpoint near J4780

2@

ound Testpoints near J4780

J4520 SATA ODD (HIGH SPEED)

102 4 SATA_ODD_R2D P c_rastaTae
SATA_ODD D2R_C N P
SMC_opp_DETECT P

1 PPSV_SO Testpoint near J4520
5 Ground Testpoints near J4520

J4510 SATA HDD (HIGH SPEED)

102 4 SATA_HDD 82D P c_resrorene
10 SATA_HDD_R2D_N T
102 45 [—SATA_HDD D28 C N [

202 4 SATA_HDD D2R C_P. - .

3 Ground Testpoints near J4510

MAC-1 & ICT

35520 ANALOG LCD TEMP SENSOR

200 s [E)—SNS_LCD P e_reara:
200 5 SNS_ LoD N "

35521 AMBIENT TEMP SENSOR

J5551 ODD TEMP SENSOR

100 =5 [E)—SNS ODD P —
01 55 (TSNS DD N P —

J5600 ODD FAN

»¢ (D—EAM1_BUR L me_reara:
- COD—EAN_TACHI L [ —
¢ (D—BE12V_SO_FANI L P —
- COD—EAN_1_GND P

36601 AUDIO MICROPHONE
. AUD_MIC_INI_N_CONN reen

¢ COD—SND_AUDIO MIC1 CONN o resromazs
« C—AUD_MIC INI P CONN enc eerevens

1 Ground Testpoint near J6601

36602 AUDIO RIGHT

AUD_SPKR_OUTLO2R N _—
AUD_SPKR_OUTLOIR_E. A

D —2UD_SPKR OUTLOIR N e reer-zeus

36603 AUDIO LEFT SPEAKER

[ID—2UD_SEKR OUTLOZL P sime ree zens
[OD—2UD_SEKR QUTLOIL P sime reco zon

AUD_SPKR OUTLOIL N .

o .
e O

D et

Isyuc MASTER=K22

ST A

K22/K23 ICT/

FCT
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