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RAI LS

sa=PP1V5_S3_REG

=PP1V5_S3 P1V5SOFET

=PP1V5_S3 MEM A
=PP1V5_S3_MEM B
=PP1V5_S3 MENVRESET
=PP1V5 S3 HDD

es=PP3V3_S3 FET

N_LT WDTH=0. 6 nm
M N_NECK-W DTH=0. 2 nm

685 608

seo1 sscs =PP18VS _DCI N CONN_— o

4885 48Cs 4802

s =PPBUS_G3H

5248 5202 54D5 5686

5587 55C7 5507

4se7_=PPCPUVCORE VTT | SNS

VOLTAGE=5V.
MAKE_BASE=TRUE
— =PP5V_S3 EXTUSB 38C7
pu— PP5V_S3_I R 37A8 3907
—_ PP5V_S3 BTCAMERA 2003
—_ PP5V_S3 VTITCLAMP 67A3
— =PP5V_S3 MCPDDRFET 6704
pu— PP5V_S3_SYSLED a188
—_ PP5V_S3 TPAD 4986 4907
—_ PP5V_S3 W.AN 2901
pu— PP5V _S3 1V5S30V75S0 61c5
p— PP5V_S3_AUDI O
p— PP5V_S3_AUDI O AMP
—_ PP5V_S3 P5VSOFET 6788
pu— PP5V_S3 ODD 3706
==PPVIT S3 DDR BUF T _S3 _DDR BUF
RS = R
VRIS e

"Sh" RAILS

° PP1V1R1V05

T 11 E——
MAKE_BASH

=PP1V05 85 MCP_VDD AUXC
=PP1V0O5_ENET P1VOS5ENETFET

esas _=PP1VO5_S5 REG

213

3204

sosn _=PP3V3 S5 REG ° PP3V3 S5 o8

MCPPWRGD
PWRCTL
P1VOSENETFET
P3V3S3FET
P3V3SOFET
P1V0O5S5
MEMRESET
S5_P3V3ENETFET
S5_DP_PORT PWR
FW LATEVG

FW LATEVG ACTI VE
S5_P1VOSFWFET

S5
S5

2208

1901

42c7 5108

2288

G3H"

RAI LS

r\rr\E DTH:O 2 MW
VCLTAGE 3. 42V
BASE=TRUE

—PPVI N S5 SMCVREF

6A7 685 608

6683 66C8 6608

5948 59C5 5905

3888

4885 48C2 48C3

G3H BATT

18G8
58C2 5804

=PP3V3 S5 SMC

PP3V3 S5 LPCPLUS

2904 415 41
41C7 4108 <

42C7 42C8 4205

PP3Vv42 G3H RTC D

=PP3V42 H_Bl

=PP3V42 G3H ONEW RE

=PP3Vv42 G3H AUDI O

PP18V5_G3H

=PP18V5_G3H CHGR

PPBUS G3H

7208

6008 60C7

=PPCPUVCORE VTT | SNS R

(BEFORE HI GH SI DE SENSI NG RES. )

PPBUS G3H CF’U

(AFTER HI GH SI DE CPU VCORE
& CPU VTT SENSI NG RES.)

—PPVI N S0_CPUVTTSO

| SNS

6405

=PPVIN S5_CPU | WP

62C3 6204 6208

FI REW RE" RAI

ss0_=PP3V3_FW FET — PP3V3_EW
VI REERSWOTH=0. 2
KE_BASE=TRUE

3t

ase1_=PPBUS_S5_FW FET

=PP3V3_FW FWPHY

LS

=PP3V3_ S0 P1VOSFWFET

3402

=PP1VO_FW FET

I
<
%‘mg iz
2%
it
FE
g 33

=PPVP_FW PHY_CPS_FET

PP1V05 FW

M N_NECK "W gmg 5
VCLTAGE E ‘?’5VE

—PP1V0 FW FWPHY

™M
W

s
Power

Al i ases

(j Appl e I nc.
®
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STDORF- 4. 5cBOSPP1. 1- 3. 48- TH

1

HEATSI NK STANDOFFS

LEFT OF CPU

STOCFF- 4. 5cPOS81. 1- 3. 48-TH  STDOFF-4. 50'3-?%% 1.

1

= BELOW MCP

FAN STANDOFF

ABOVE CPU
04

BELOW CPU

STDOFF- 4. 5C%.0998Q|-51. 1-3.48-TH
1

stooer- 4. 585894 1. 1- 3. 48- TH

1-3.48-TH

M.B MOUNTI NG (TO C. BRACKET) SCREW HOLES

%@9;6
l—O

TO

2090

M.B MOUNTI NG ( TO TOPCASE) SCREW HOLES

288

20300

e

[ ° l—o

750900
1. 4Dl A- SHORT- EM - M_B- MB7- MB8
M OM T

1

EM

—©

e
l—O

I O POGO PI NS

ZS090
1. 4Dl A- SHORT- EM -

1
M_B- MB7- MB8
oM T

7S0902
1. 4Dl A- SHORT- EM - M_B- MB7- VB8
M OM T

PCl - E ALI ASES

UNUSED GPU LANES
1606 1606 _=PEG D2R N<15: 0> NC PEG D2R N<15: 0>

1606 1606 =PEG D2R P<15: 0>

NO_TEST=TRUE VAKE_BASE=TRUE

NC PEG D2R P<15: 0>

160 16cs_=PEG R2D C N<15: 0>

NO_TEST=TRUE VAKE_BASE=TRUE

160 16cs_=PEG R2D C P<15: 0>

NC PEG R2D C N<15: 0>
RUE

VAKE_BASE=TRUE

1606 _PEG PRSNT L

TP_PEG PRSNT L

16 PEG CLK100M P

VAKE_BASE=TRUE

TP_PEG CLK100OM P

VAKE_BASE=TRUE

16 PEG _CLK100M N TP_PEG CLK100M N

VIKE_BASE=TRUE

UNUSED EXPRESS CARD LANE

16 _PCl E_EXCARD D2R P TP_PCl E_ EXCARD D2R P
VAKE_BASE=TRUE
16 _PCl E_EXCARD D2R N TP_PCl E EXCARD D2R N
VAKE_BASE=TRUE
160 _PCl E_EXCARD R2D C P TP_PCl E_EXCARD
VAKE_BASE=TRUE
1603 _PCI E_EXCARD R2D C N TP_PCl E_EXCARD D N
E_BASE=TRUE
1606 _PCI E_ EXCARD PRSNT L TP_PCE EXCARD PRSNT_L

1606 _EXCARD CLKREQ L

TP_EXCARD CLKREQ

16ca _PCIE_CLK100M EXCARD P

VAKE_BASE=TRUE
TP _PCIE CLK100M EXCARD P
VAKE

16ca _PCILE_CLK100M EXCARD N

E_BASE-TRUE
TP _PClE CLK100M EXCARD N
VAKE

E_BASE-TRUE

FI REW RE PRESENT SI GNALS

190e_USB MNI_P

E_BASE=TRUE
TP _USB M NI _P L W e

190e_USB M NI_N

rooso NOSTUFF
sso8 100 _PCLE_FW PRSNT_L AR
5% J_
e =
“02
USB ALI ASES
UNUSED USB PORTS
190 USB_EXTC P — TP _USB_EXIC P
10cs _USB EXTC N — TP _USB_EXTC N VAKE_BASE=TRUE
10 _USB_EXTD P — TP USB EXID P VRRE_BASE=TRUE
e _USB EXTD N — TP USB EXTD N VAKE_BASE=TRUE
10_USB_EXCARD P — TP USB EXCARD p "WEFSETRE
10cs_USB_EXCARD N — TP USB EXCARD N  MAKE_BASESTRUE

Tp_uss WK™ RETRE

—©

PART NUMBER

DESCRI PTI ON

REFERENCE DES

CRI TI CAL

BOM OPTI ON

870-1801

POGO PI N, SHORT, EM , MLB, K19/ K24

CRI TI CAL

250904
2. 0Dl A- TALL- EM - M.B- MD7- VB8

EM POGO PI NS

ZS090
2. 0Dl A- TALL- EM -

5
M.B- MB7- VB8

ZS0906
2. 0Dl A- TALL- EM - M.B- MD7- VB8

VAKE_BASE=TRUE

ZS0903
1. 4Dl A- SHORT- EM - M.B- M97- VB8

1:%§0M'r

ZS0907
2. 0Dl A- TALL- EM - M.B- MD7- VB8

1783

1783

1783

1783

1783

1783

ZS0908
1. 4Dl A- SHORT- EM - M.B- M97- VB8

DACS ALI ASES

UNUSED CRT & TV- QUT | NTERFACE

TV_DAC RSET

MCP. —
MCP_TV_DAC VREF — NC TV _DAC VREF

— NO_TEST= NAKE_BASE=TRUE
MCP_CLK27M XTALIN _— NC MCP _CLK27M XTALI N

— NO_TEST=TRUE VAKE_BASE=TRUE
MCP_CLK27M XTALOUT — NC MCP CLK27M XTALOUT

— NO_TEST=TRUE VAKE_BASE=TRUE

17a CRT IG R C PR — NC CRT IG R C PR

— NO_TEST=TI NAKE_BASE=TRUE
CRT IGG Y Y — NC CRT IGG Y Y

— NO_TEST=TRUE VAKE_BASE=TRUE
CRT |G B COW PB — NC CRT |G B COW _PB

— NO_TEST=TRUE VAKE_BASE=TRUE
CRT | G HSYNC — NC CRT | G HSYNC

— NO_TEST=TRUE VAKE_BASE=TRUE
CRT | G VSYNC — NC CRT | G VSYNC

— NO_TEST=TRUE VAKE_BASE=TRUE

LVDS ALI ASES

LVDS Sl GNALS

UNUSED

1 G A DATA P<3>

LVDS | G A _DATA N<3>

LVDS IG B CLK P

LVDS IGB CLK N

LVDS | G B DATA P<3: 0>

LVDS | G B DATA N<3: 0>

EEEBB B

LVDS | G A DATA P3

NO_TEST=TRUE VAKE_BASE=TRUE

LVDSIGADATANS
TEST=T1
LVDSIGBCLKP

VAKE_BASE=TRUE

LV)S IG B CLK N
VAKE_BASE=TRUE
LVDS IG B DATA P<3: 0>
TEST=TI VAKE

- BASE=TRUE

LVDS IG B DATA N<3: 0>

VAKE_BASE=TRUE

VAKE_BASE=TRUE

M SC MCP79 ALI ASES

1086 _CPU_PECI MCP

TP _CPU PECI MCP

1686 _GMUX JTAG TCK L

VAKE_BASE=TRUE

TP GWX JTAG TCK L

1686 _GVUX_JTAG TDO

TP_GMUX JTAG TDO 'RKEBASEETRUE

1800 _GVUX_JTAG TDI

TP_GMUX JTAG TDI RKEBASETTRUE

1800 _GMUX_JTAG TNVB

TP_GMUX JTAG Tvg 'RKEBASEETRUE

VAKE_BASE=TRUE

LAN ALI ASES
oo =MCP_M | _RXER _ e M1 Po
1706 =MCP_M | COL MAKE_BASESTRUE
1706 =MCP_M | _CRS
DP HOTPLUG PULL- DOWN
1786 _=DVI _HPD GMUX | NT HPLUG_DET2

. f% oM T

VAKE_BASE=TRUE

750909
1. 4Dl A- SHORT- EM - M_B- MB7- VB8
M OM T

SO- DI MM ALI ASES

UNUSED ADDRESS Pl NS

VAKE_BASE=TRUE

3208

MEM A A<15> — TP _MEM A Al1S

MEM B A<15> E TP_MEM B Al1S5
ETHERNET ALI ASES

=P3V3ENET_EN PM SLP_RMGT L

VAKE_BASE=TRUE

3285

=P1VOSENET EN

20c3
VAKE_BASE=TRUE

312

=PP3V3 ENET PHY VDDREG

TP_PP3V3 ENET PHY VDDREG

312

=RTL8211 REGOL

NC RTL8211 REGOUT  MAKEBASEETRUE

3108

=RTL8211 ENSWREG

VAKE_BASE=TRUE

IIIIIIILI

3186

35C8 3482

73c3 984

TP_RTL8211 CLK125

VAKE_BASE=TRUE

1887 _FW PME L

FW ALI ASES

FWPLUG DET L 35B1 3507

=FW PVE L

— VAKE_BASE=TRUE

FW643 WAKE L

CPU FSB FREQUENCY STRAPS

BSEL<2. . 0>

BSEL<0Q; 2>

VAKE_BASE=TRUE

FSB MHZ

BSEL<0: 2>

asum=

S| GNAL ALI AS

Cf} Appl e Inc. :::::2?:::E§?
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oM T
7300 1308 FSB A L<3> 24 4A3* U1000 ADst|orn  FSB ADS L D 3 1
7308 1306 FSB A L<4> L5 A4* PENRYN BNR* [y E2 FSB BNR L (B 1386 133
730 1308 FSB A L<5> La A5+ FOBGA BPRI * |y & FSB BPRI L 1383 73G3
700 1308 FSB A L<6> P ot 10F4 o <D =PP1VO5 SO CPU 707 1005 1186 1208
7300 1300 FSB A L<7> w AT DEFER* |yt8 FSB DEFER L ap e ne
730 1308 FSB A L<8> re JAs* DRDY* [y 21 FSB DRDY L D 135 753 N
7308 1308 FSB A L<9> 21 ngr DBSY* oL FSB DBSY L D 385 13 R159408
7308 1308 FSB A L<10> s JaLor . )
7308 1308 FSB A L<11> Ps ALL o BRO* |1 FSB BREQD L s v ne el
7308 1308 FSB A L<12> P2 p12 g g 2
7308 1308 FSB A L<13> L2dpia | ERR [5020_7383CPU | ERR L
7308 1308 ESB A L<14> Pa|AL4* é E INIT* [y CPUINT L ) i9ms 7308
a0 1308 FSB A L<15> P lAts>
7308 1308 FSB A L<16> A6+ LOoK* [yt FSB LOCK L S e ne
790 1300 GG FSB_ADSTB L<0> m JADSTBO
RESET* |yat FSB CPURST L Q) 22 138 7363
7ama 138 FSB REQ L<0> 1 REQV* RSO* |52 FSB RS L<0> O e 7
7308 1386 ESB REQ L<1> 2 REQL* RSL* [yF4 ESB RS L<1> (I 1346 733
7ama 138 FSB REQ L<2> 2 JREQR* RS2 @ FSB RS L<2> ) o 7
7308 1386 FSB REQ L<3> 33 {REQB* TRDY* |[5@ FSB TRDY L (T 1986 733
7300 1300 Gy-FSB REQ L<d> L drREQH
H T[S FSB HIT L CED 1386 733 MT
73 1308 FSB A L<17> 2 AL7* HETM e FSB HITM L GO e 1
7363 1308 FSB A L<18> w5 JA18* P~ ESB D L<0> £22{D0* U1000 D32%|y Y22 FSB D 1<32> 13cs 7308
73 1308 FSB A L<19> EXONES BPMD* ;401 XDP_BPM L<0> D 1205 73 N 7ams 1300, FSB D L<1> F24 1> PENRYN D33* |y AB24  FSB D L<33> 1acs 7308
733 1308 FSB A L<20> ve JA20* " BPML* [jA0e _ XDP BPM L<1> B 1205 738 ngf% 7ams 1300, FSB D L<2> £26 o2 FoBGA Da4*fovea  FSB D L<34> D 5 7
73 1 FSB A L<21> uiJA21* BPMR* [3ADL _ XDP_BPM L<2> 1205 7 136 7308 1 FSB D L<3> @2 D3+ «l Vs FSB D L<35> 133 7
722 ,zz FSB A L<22> vsoﬁz* Y % Bpr* Cror xop mpM L<3> = ,:s 7w i :m ,m®TB D L<4> F2 03* o B‘;Z* Pves Fem b Lese &£ ,m 7:-:3
q o} @ C6 73A3 NF402 308 1308, q o} @ 3C3 7308
7acs 1308 FSB A L<23> n a2z g > PROY*[5AC2  XDP_BPM L<4> D 25 3 2 7308 1308 ESB D L<5> s+ D37*|oT22  FSB D 1<37> &D w5 o
3 1308 FSB A L<24> ra Jp2ax o PREQ [,ACL __ XDP BPM L<5> D 120 73 7300 1300 gy ESB D L<6> 2506+ D38* |, 25 FSB D L<38> 1acs 7308
7 1308 FSB A L<25> 15 JA2s* é F oA XOP ToK o 1288 7m0 7300 1900 QR ESB D L<7> eza o7+ Dso*lyws  FSB D L<30> & 5 7
7200 1300 Gy FSB A L<26> T3 JA26* = O [_ase XDP_TDI o8 1283 7383 7300 1300 GGy FSB D L<B> w24 D8+ D40* |y Y25 FSB D L<40> 1acs 7300
7363 1308 ESB A L<27> W2A27* é TDOL_A83 XDP_TDO %gaa 1283 73A3 7308 mn@ﬁB D L<9> 42[)9* o ~ D41* | V22 FSB D L<41> 1363 7308
7 1308 FSB A L<28> v Jaz8 V[ ABs  XDP TNE Qo= 2w 7 7300 1900 Q- ESB D L<10> s24 10+ Daz+lyvzs  FSB D L<d2> G 5o 7
7acs 1308 FSB A L<29> viJA29* TRST* |86 XDP_TRST L R ovs 1280 732 7300 1300 gy FSB D L<11> 223 D11+ % % Das*loves  FSB D L<43> & 5 7
7acs 1308 FSB A L<30> w2 JA30* DBR* [pc20 XDP_DBRESET L [y 1258 20 . 7300 1900 gy FSB D L<12> re2 D12 < | < D44y ves  FSB D L<44> 130 7308
73c3 1308 ESB A L<31> va|A31* RlO%g 7308 1308 ESB D L<13> E26D13% g g D45* |y A23  FSB D L<45> D 3c 7
733 1308 FSB A L<32> ve Jaz2 o6 7358 1308 FSB D L<14> K22 D14+ Da6* [ a2a  FSB D L<46> 1acs 7308
73 1308 FSB A L<33> s a3z THERMAL ey 2ams 1308 FSB D L<15> r23 D15+ D47+ |y AB2s  FSB D L<47> 1383 7308
7303 1308 FSB A L<34> 82 A34% 4022 730 1300 (B FSB_DSTB L N<0> 226 JDSTBNO* DSTBN2* |5, ¥26  FSB DSTB L N<2> > 1as 7am
73cs 1305 (Er)-FSB A L<35> AA3 A3E* PROCHOT* |021 CPU _PROCHOT L {COD) 1986 4104 628 73C3 7308 1306 FSB DSTB L P<0> 126 DSTBPO* DSTBP2* |5 A26  FSB B L P<2> 1306 7308
7303 1386 Ery-ESB_ADSTB L<1> VL {ADSTBL* THER A4 CPY THERMD P [T 505 5000 7300 1900 G- ESB DI NV_L<0> £255DI NVO* DINV2*[ote2  FSB DINV L<2> oy oo 70
THERMDC|_B25 ___CPU THERVD N O 4605 500
7aca 1200 [ry-CPU A20M L 26 {A2OM
7363 1387 (OO} CPU FERR L A5 FERR* THERMTRI P* |5C7 PM THRMIRI P L {COD) 1987 4104 7383 7308 1300 GBI FSB D L<16> 22 4ID1 6% D48* [ AE24 FSB D L<48> D 18 7300
7303 134 (TR CPU | GNNE L %ol GNNE* 7308 1308 E: L<17> K254D1 7* D49* |nA24  FSB D L<49> LD 135 7308
" ak 7308 1308 FSB D L<18> P26 D18 D5O*fy a1 FSB D L<50> D 15 7m0
7383 13x [TRY-CPU STPCLK L 05 STPCLK*  — 7 waegEry FSB D L<10> ~~ R3gypio* D51*|pAB22  FSB D L<51> 1383 7308
733 13A3 CPU I NTR S _|LI NTO 7308 1308, FSB D L<20> L234D20* D52* | AB21 FSB D L<52> 1383 7308
7303 1985 [Ty-CRU N B4 LI NTL BCLKO| 422 ESB CLK P 1383 7383 7308 1303 FSB D L<21> vea o2 1+ DE3*|yAc26  FSB D 1<53> G 29w 7o
e o ME-PUSM L Mgsm BCLK1| A21  FSB CLK CPU N QI 2983 7383 7308 133 FSB D L<22> L224Dp2* D54* (5 A20 FSB D L<54> 1383 7308
7am 1363 FSB D L<23> ve3 o2+ D55* |y AE22 _ FSB D L<55> Lams 7300
TP_CPU RSVD M4 v_|RSVDO 235 1503 FSB D L<24> P25 D2 a* - | ® DB6* |y A2 FSB D L<56> G 1380 700
IP_CPU RSVD N5 6_|RSVDL 7am 1363 ESB D L<25> P23 {D25* % % D57*{y A5 FSB D L<57> D 135 733
TP_CPU RSVD T2 2 |RsvD2 73m 1503 FSB D L<26> P22 |pp6* D58* |y AE21  FSB D L<58> 1383 7308
TP_CPU RSVD V3 va_|RsvD3 a 308 130 FSB D L<27> 28 fp27+ R DBo*joa021  FSB D L<50> G 1380 7m0
TP _CPU RSVD B2 5 |RSvD4 g a0 1303 FSB D L<28> rea |Dp8* 5|8 D60* foA22_ FSB D 1<60> G 195 7500
TP_CPU RSVD F6 6 _|RSVDs i 2am8 1308 FSB D L<29> L2s Jo2o* D61* |y Ams  FSB D L<61> Go 19 7a0n
IP_CPU RSVD D2 o |RsvD6 g —9 7308 1363 ESB D L<30> 25 D30* D62* |y AF22  FSB D L<62> 1383 7308
TP_CPU RSVD D22 oe2_|RSVD7 B 730 1503 FSB D L<31> nes DB 1* D63* |y A2s  FSB D L<63> D w50 7m0
TP_CPU RSVD D3 3 |RSVDS CPU JTAG S 1K005 730 13085, ESB DSTB L N<1> 126 JDSTBNL* DSTBNS* |, Af25  FSB DSTB L Ne<3> B 1305 7300
u ort g 1% 7308 1308 FSB DSTB L P<1> V26 IDSTBP1* DSTBP3* |y AF24  FSB DSTB L P<3> 1306 7308
PP gt 7am8 1;.:.;@_@!:58 DNV L<i> Nugu NVL* DI NV3* gwu FSB DI NV_L<3> % 1305 7308
R1090 2402
233 12683 o _XDP_TMB AR 7383 2581 CPU_GTLREF. A6 |GTLREF M sC COMPO|_Re6 7343 CPU_COVP<0>
1% CPU TEST1 @3 ITEST1 COVP1|_w26 7383 CPU COVP<1>
R1091 VEE CPU TEST2 D25 [TEST2 CcovP2 17383 CPU_COVP<2>
Jar0 128 900 _XDP_TDI L RR 2 i TP_CPU TEST3 <4 ITEST3 CoMP3|_vi_73CPU_COVP<3>
19 CPU TEST4 AF26 [TESTA
"M’E‘é” Rfi’l‘l(_)gZ TP_CPU TEST5 A1 |TESTS DPRSTP* |y £ CPU DPRSTP L ) 90 o2t 7as R1023* R1021"
73a3 1283 905 _XDP_TDO 1 2 o TP _CPU TEST6 £26_ITEST6 DPSLP* | E5 CPU DPSLP L O 1280 738 54.9 54.132
PLACEMENT_NOTE=PI ace R1092 near |TP connector (if present) % (p— IP_CPU TEST?7 S TEST7 DPWRY [, D24 FSB_DPWR L (I 1940 7388 usow sow
el 7o a2 CPU BSEL<0> w22 |BSELO w CPU PWRGD O o 19 0 i, i,
nceee qUUpCPU BSEL<1> = ®3 IBSFI] SLP* [ 07 FSB CPUSLP L QT 133 7383
7acs a2 (ogT)-CPU BSEL<2> c1 |BSEL2 PSI*|y A6 CPU PSI L D s2c7 1R1022 ‘R102
27.(31 27.(21 °
P PLACEMENT_NOTE=P| ace C1014 within 12.7mm of CPU. 136w § iew
7353 1286 905 _ VE-LF VE-LF
PLACEMENT_NOTE=P| ace R1005 wi thin 12. 7nm of CPU. , 402 , 4oz
R1094 PLACEMENT_NOTE=P| ace R1006 wi thin 12. 7nm of CPU.
733 1283 905 _XDP_TRST L VY PLACEMENT_NOTE (all 4 resistors):
;E%\év £ Place within 12. 7mm of CPU =

SYNC FROM T18
CHANGE CPU FROM

SOCKET TO BGA SYMBCL

asum=

CPU FSB
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SYNC FROM

CHANGE CPU FROM SOCKET TO

Current nunbers from Merom for

T18

(CPU CORE POVER)

IM_ PVOORE 707 1085 1106

aeq

AALO

12

AAL3

15

AALT

18

AA20
9

i

ACL0

AB12

Rl

1.
ABLS

AB18

vee

( BRL#)

oM T

U1000
PENRYN
FCBGA

3 OF 4

vee A2

veer

<
8.

<<<<<<<

AE12

AE13

44 A (SV Design Target)
41 A (SV HFM

30.4 A (SV LFM
23 A (LV Design Target)

(CPU | O POVER 1. 05V)

IM 707 905 1186 1206

4500 mA (before VCC stable)
2500 mA (after VCC stable)

(CPU I NTERNAL PLL POWER 1.5V)

=PP1V! 786 1186

VCCSENSE|_AF7.

VSSSEN

Santa Rosa EMIS, doc #20905.

BGA SYMBOL

707 1006 1106

cPU,

130 mA
Do|_ADs CPU VI D<O> ooy s e
D1| _AFS CPU VI D<1> @ 62C7 73A3
AES CPU VI D<2>
D2 6267 733 =PPVCORE_S0_CPU
D3|_AFa CPU VI D<3> O 2o 73
D4|_Ae3 CPU VI D<4> 62c7 7383 N
D5|_AF3. CPU_VI D<5> {0 62¢7 7383 1Ré|.0100
D6|_AE2 CPU VI D<6> O 2o 73 1%
1/ 16W
V- UF
, 402
CPU_VCCSENSE P [y 52 798
PLACEMENT_NOTE=P| ace R1100 wi t hi n 25. 4nm of
PLACEMENT_NOTE=PI| ace R1101 within 25.4mm of CPU,
AET CPU_VCCSENSE N ® OO 6285 73A3
'R1101
00
106
1/ 16W
V- UF

no stubs
no stubs

oM T

U1000

PENRYN

FCBGA

4 CF 4

Vss

Socket - P KEY)

z [ [s

ve3

26

Y3

Y6

Y21

Y24

asum=

CPU Power & Ground

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NFORMATI ON_CONTAI NED_HEREI N | S THE
PROPRI ETARY PROPERTY_OF APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

T i
S C. 0.0

T

—

TO MAINTAIN TH S DOCUMENT | N CONFI DENCE
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Z
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1006 1085 707 =PPVOORE SO_CPU

CPU VCore HF and Bul k Decoupl i ng

4X 330UF. 20X 22UF 0805

PLACEMENT_NOTE (C1200-C1219) :

Pl ace inside socket cavity on secondary side.

CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
1 Cl1200 1 Cl201 1 Cl202 1 C1203 1 Cl1204 1 C1205 1 C1206 1 Cl1207 1 Cl208 1 C1209
—— 22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF 22UF
20% —T— 20% —T— 20% —T— 20% —T— 20% —T— 20% —T— 20% —T— 20% —T— 20% —T— 20%
6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V
2 CERM XSR 2 CERM X5R 2 CERM XSR 2 CERM XSR 2 CERM XSR 2 CERM X5R 2 CERM XSR 2 CERM X5R 2 CERM XSR 2 CERM XSR
805 05 05 05 05 05 05
CRI TI CAL CRI TI CAL CRI TI CAL CRI'TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
1 Cl210 1 Cl211 1 Cl212 1 Cl213 1 Cl214 1 Cl215 1 Cl216 1 Cl217 1 Cl218 1 Cl219
—— 22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF 22UF
209 —T— 20% — 20% —T— 20% —T— 20% —T— 20% —T— 20% —T— 20% — 20% —T— 20%
6.3V 3v 3v 3V 3V 6.3V 6.3V 6.3V 6.3V 6.3V
2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM XSR 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM XSR 2 CERM XSR
805 05 05 05 05 05 05

PLACEMENT_NQTE (C1240-C1243) :

Pl ace on secopdary side. Pl ace on secondary side.

NOSTUFF

CRI TI CAL CRI Tl CAL CRI Tl CAL
* C1240 .|t Cl241 .|t C1242 .|* Cl243
——470UF- 4MOHM 470UF- 4MOHM —— 470UF- 4MOHM 470UF- 4MOHV
20% 1 20% 20% 20%
32 zov 32 z.ov 312 zov 32 zov
BCLY- TANT BCLY- TANT BCLY- TANT BCLY- TANT
D2t SM D2t SM o2t SM Do Sm

Pl ace

1086 786 =PP1V5 SO CPU

on secondary side. Pl ace on secondary si de.J_

VCCA (CPU Avdd) DECOUPLI NG

1x 10uF, 1x 0. O01luF

PLACEMENT_NOTE=P| ace C1281 near CPU pin B26.
C1250 * 1 Cl251
10uF 0. 01UF

20% 10%
6.3V 16V

X5R 2 2 CerRm

603 402

1206 1006 905 707 =PP1VO5 SO CPU

VCCP (CPU I/ O DECOUPLI NG
1x 330uF, 6x 0.1uF 0402
lPLACENENTJ\lOTE:PI ace C1260 between CPU & NB.

CRI TI CAL
C1260 *|, 1 Cl261 1 Cl1262 1 Cl1263 1 Cl264 1 C1265 1 Cl1266
330UF ——0. 1UF ——0.1UF ——0.1UF —— 0. 1UF —— 0. 1UF 0. 1UF
g —T— 20% —T— 20% —T— 20% —— 20% —T— 20% —T— 20%
21oM] , lov , LoV , LoV 10V 10V 10V
poy-Tanr 2| 2 CERM CERM CERM 2 CERm 2 CERM 2 CGERm
D2T- SVe 402 402 402 402 402

SYNC FROM T18
REMOVE NO STUFF CAPS C1220 TO C1231

REMOVE Cl1244 & C1245

CHANGE C1240-C1243 AND C1260 FROM 128S0241(9 M LLI-0OHM

TO 128S0231(6 M LLI - CHW)

asum=

CPU Decoupl i

(j Appl e I nc.
®

n
D
C.0.0
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7cs_=PP3V3 SO XDP

M ni - XDP Connect or

NOTE: This is not the standard XDP pi nout.

Use with 920-0620 adapter board to support CPU, MCP debuggi ng.

MCP79-speci fi c pi nout

1186 1006 9vs 707 _=PP1VO5 SO CPU
XDP XDP_CONN
R1315* CRI TI CAL
549 J1300
1/ 16W LTH 030- 01- G D- NOPEGS
- LB F- ST- SM
402 , , /.,
O O
7353 965 (BT XDP_BPM L<5> OBSEN_AQ P o0 3 - OBSEN_ Q0 JTAG MCP_TDO T 2087
733 95 BT XDP_BPM L<4> OBSEN A1 . o0 S - OBSEN C1 JTAG MCP TRST L oD 2087
T T 8 7
O O
7383 905 (Ery—XDP_BPM L<3> COBRSDATA_AQ o0 1 5 02 - CRSDATA_C0 MCP_DEBUG<0> CED 1607 o8
7383 905 [TRy—XDP_BPM L<2> CBRSDATA_A1 -2 1o ot - CBRSDATA_C1 MCP_DEBUG<1> LB 1807 7608
14 13
O O
73 905 [Ty XDP_BPM L<1> CRSDATA_A - 16 16 oS - COBRSDATA_C2 MCP_DEBUG<2 CBD 1607 7608
733 scs TRy XDP_BPM L<0> ORSDATA_A: - ;z 00 1; - ORSDATA_C3 MCP_DEBUGK: B 1607 7608
O O
TP_XDP OBSFN BO OBSEN_BO 2 1o o2 OBSEN DO JTAG MCP TDI o 2087
TP_XDP OBSFN B1 OBSEN B1 4 1o o2 OBSEN D1 JTAG MCP TV oo 2087
6 25
O O
TP_XDP OBSDATA BO OBSDATA_BQ o2 1o o042 - COBSDATA D0 MCP_DEBUG<4> CED 1607 o8
TP_XDP OBSDATA B1 OBSDATA_BI1 -0 1o o2 - OBSDATA_DI1 MCP_DEBUG<5> B 1807 7o
32 31
O O
TP_XDP_OBSDATA B2 CORSDATA_B; - 4 1o o8 - COBSDATA_ D2 MCP_DEBUG<6> B 1607 7608
xoP TP XDP OBSDATA B3 CRSDATA_E: bl TN Dl ECR CBSDATA D3 MCP_DEBUG<7> G w507 76
R1399 8 37
O O
7363 1383 982 [Ty CPY_PVRGD AR 2 XDP_PWRGD PWRGD/ HOOKQ - 40 |5 o032 - LTPCIL K/ HOOK4 ESB CLK | TP P Dani FECRE e
5% XDP_0BS20 HOOK1 o210 ot - L TPQ Ké#t/ HOOKS FSB CLK I TP N ) o8 798
e VoC CBS AB 44 | 5o las VoC_oBS_Cp R30S
1504 [T)—PM LATRI GGER L HOOK: - 46 |5 o048 - RESET#/ HOOKG 73n3 XDP_CPURST L
2007 @O} TAG MCP TCK HOOK; - Lo o - DBR#/ HOOK XDP_DBRESET L oo 900 2450 N
S0 1o o2 NOTE: XDP_DBRESET_L nust be pul l ed-up to 3.3V. MELE
7o83 4300 2003 CPry—SVBUS MCP_ 0_DATA DA o=—21001" g D0 XDP_TDO I o8 908 738
7683 4308 2003 (R SMVBUS MCP 0 CLK sa a2 1ol - TRSTn XDP TRST L O o6 90 7983
ToKL e lo odss - i XDP_TDI OO o5 905 7983
7383 905 96 (OOT}—XDP TCK TCKO =210 o - IV XDP_TMVB oDy 986 905 733
80 | 5 o2 XDP_PRESENT#
XDP XDP
C1300 * + C1301
. — —— 0. 1uF
0. 1uF ?23 u
Jor 2 2 jen
202 202
998- 1571 J__
Di rection of XDP nodul e
Pl ease avoid any obstructions
on even-numbered side of J1300

906 13A3 733

PLACEMENT_NOTE=P| ace cl ose to CPU to minim ze stub.

Ricaumes -
eXt ended Debug Port (M ni XDP)
(j Appl e I nc. D
S C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY: P —
DEAETIO AR IFENLETE |\
THE POSESSOR AGREES TO THE FOLLOW NG PR —
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am T
u1400
MCP79- TOPO- B
BGA
(1 OF 11)
7308 904 ESB B L P<0> T40{CPU_DSTBPO# CPU_DO#, Y43 FSB D L<0> 904 7308
E— FSB DSTB L N<O> wo|CPU_DSTBNO# CPU_D1#W2 FSB D L<1> Jr—
7308 904, FSB DI NV _L<0> Va1~|CPU_DBI 0# CPU_D2i#{ Y40 FSB D L<2> 904 7308
wii FSB D L.
7308 984 FSB DSTB L P<1> veo JoPU_DSTBPL# g%i:o_‘..—@m FsB 2 inz o0t 7308
7308 984 FSB DSTB L N<1> ve7 |cPU_DSTBNL# ) DAY gy FSB D L<d> e oo 7am
FSB DINV L<1> vas, ) DBI 14 PUDAY  qpuugpFSB D L<S2 e oor om0
7308 opagpry FSB DINV LS1> o gy VISHCPU | CPU_D6#, Y41 @=gFSB D L<6> LB oot 738
7 oc2(gryFSB DSTB L P<2> gy NS7HCPU DSTBP2# CPUDTHOY2 gy FSB D L<7> ~~  ~mry ocs 7am
7308 92 FSB. B L N<2> L36~CPU_DSTBN2# CPU_D8#jP42 FSB D L<8> 904 7308
7308 oc2 FSB DI NV _L<2> \35|CPU_DBI 2# CPU_D9#jy 1 FSB D L<9> o1 7308
CPU_D10#R42 FSB D L<10> oot 7908
7300 on2(Ery—FSB DSTB L P<3> gy MI94CPU_DSTBP3# CPU D11#139 FSB D L<11> 901 7308
7308 982. FSB DSTB L N<3> M1 ~CPU_DSTBN3# -
FSB DI Ny 3> o = CPU_DI2HRTI2 gy FSB D L<12> ~— pey oo 7300
7 os2(Ery—FSB DINV L<3> gy J44CPU DBI3# CPU_D13#T41 @=p SB D L<13> CED oot 7m0
CPU_D14#Ra1 FSB D L<14> 9ca 7308
B AL A4 )| oL — oo
7300 oo(EryESB A L<3> 0000000 gy ASYCPU A3# CPU D15#T43 FSB D L<15> aca 7308
7308 908 FSB A L<4> AE38 CPU_AdH )| DL ugp—FSB | ao
== p—————O) ! CPU_D16#~ V85 FSB D L<16> oc4 7308
7308 o0e FSB A L<5> AE33CPU_AS# f T e <
D=2 g ————— P CPU_D17#1AA37 D L<17> 9cs 7308
7308 908 FSB A L<6> A7 {CPU_AGH )|
D D @ P CPU_D18#{, V83 FSB D L<18> 9ca 7308
7308 oo @y FSB A LST> gy ASTHCPU AT# -
~ CPU_D19# V84 FSB D L<19> 9ca 7308
7308 om0 CEry—FSB A L<8> = sessJopy_Agi# — O G250 =292 Ay
FB A L<9o P =~ CPU_D20#AA36 FSB D L<20> 9ca 7308
7300 o0 (EYFSB A L<O> 0000000 gy ABISHOPU A9 CPU_D21#A834 ESB D L<21> 984 7308 |
7308 908 FSB A L<10> AF35CPU_ALO# T
D= Gp————Q P CPU_D22#A138 FSB D L<22> 984 7308
7308 908, FSB A L<11> ASBS[CPU_AL1# T
=== mp—————Q CPU_D23#{ M35 FSB D L<23> 984 7308
7308 908, ESB A L<12> AG39 4 CPU_A12# -
= CPU_D24#U38 FSB D L<24> 984 7308
7308 908, FSB A L<13> AE33CPU_A13# -
ED—= == @mp———— "L CPU_D25#U36 FSB D L<25> 984 7308
7308 908, FSB A L<14> AB7ACPU_AL4# T
ED—= == @mp——— L CPU_D26#U35 FSB D L<26> 984 7308
7308 908, FSB A L<15> ASB8CPU_A15# T
— CPU_D27# 33 FSB D L<27> 984 7308
7308 908 FSB A L<16> A4 CPU_A16# —
FSB A L<17> AN3E Iy OPU_D28#i 22 ESB D L<78> o8 TezR
733 oo (EyFSB A LSIT> 00 ey AWSHCPU ALTH# CPU_D29# V88 FSB D L<29> 984 7308
73 ocs FSB A L<18> AL39CPU_AL8# " e e <D
D= G ———— P CPU_D30#Re3 ESB D L<30> 984 7308
73c3 908, FSB A L<19> AG33CPU_A19# -
Wﬁ—ﬂuo Ao CPU_D31# 87 FSB D L<31> 984 7308
7363 9cs. ESh A L<20 o cpquzg# CPU_D32#Ne4 @ FSB D L<32> CED o2 73
130 oo EYESBALRL> gy WIYCPU A2 CPU D33 N3 FSB D L<33> oc2 7308
73c3 98, FSB A L<22> ANS6 NCPU_A22# -
D= Gp————Q P CPU_DB4#,Re4 ESB D L<34> acz 7308
73c3 98, FSB A L<23> AI35ACPU_A23# =
ED—= === @mp————g P CPU_DB5#, 35 FSB D L<35> acz 7308
7363 908 FSB A L<24> 137 JCPU_A24# =
@MO oo CPU_D36#P35 FSB D L<36> 9c2 7308
730 oo BryESB A LS25> gy MIIYCPU A5 CPU D37# a9 FSB D L<37> oc2 7308
73c3 98, FSB A L<26> AI38NCPU_A26# =
D= g P CPU_D38#Re7 ESB D L <38> acz 738
7363 908 FSB A L<27> AL37 JCPU_A2T7# -
D= g ——— P CPU_D39#Re8 ESB D L<39> acz 738
7363 908 FSB A L<28> AL34|CPU_A28# -
Cop A Le2oS s — CPU_DA0#5 137 @SB D L<40> CBD o 7908
73c3 9ca. CPU_A29# CPU D41#139 FSB D L<41> 9c2 7308
73c3 008 FSB A L<30> AI34JCPU_A30# iy e T <D
ED— = Gp—————— P CPU_D427#L38 @=pFSB D L<42> CED o2 7
73c3 9C8. FSB A L<31> AL38NCPU_A31# N
La: >—“—OFSB N <228 aLad ! oA CPU_D43# 36 ESB D L<43> 9c2 7308
73C3 scsE—“—H 5 o CPU?MZ# CPU_D44#{\38 ~— ESB D L<44> D o= 7308
73 908 CPU_A33 CPU D45#339 @mp_FSB D L<45> D o= 7w
730 ocagEryFSB A L<34> = gy AR9IYCPU A34# 7
o | e P = CPU_D46#~338 ESB D L<46> 9c2 7308
730 o (EyFSB A LS35> 000 ey AWSHCPU A3SH# CPU_DA7#4337 @=pSB D L<47> D o 7am ]
7308 908 FSB_ADSTB L<0> AE36 CPU_ADSTBO# CPU_D48#,L42 FSB D L<48> 9z 738
7363 900 (Ery—FSB_ADSTB L<1> o=t AK35|CPU_ADSTB1# CPU_DA49#, W2 FSB D L<49> oc 7308
CPU_D50#P41 FSB D L<50> 9c2 7308
7308 906 ESB REQ L<0> AC38CPU_REQD# CPU_D51#M1 FSB D L<51> J—
FSB REQ L<1> AA33 JICPU_REQL# CPU_D52#j~N40 FSB D L<52> 9c2 7308
=PP1V05 SO _MCP_FSB 7epe ove - O e e et
2208 2108 13A2 707 7303 900 (B FSB REQ L<2> o= ACI94CPU_REQR# CPU7I353#OWD — FSB D L<53> LB 982 7308
*>—o 7308 908 () FSB_REQ L<3> — AC33{CPU_REQB# CPU_DSAHO gy FSB D L<54> ~~ emy 0w 730
. . . 7308 908, ESB REQ L<4> AC35 CPU_REQ4# CPU,DSS#O%@ 982 7308
nglalg Rl41652> 6Rzl416 CPU_D56#y 1 FSB D L<56> 982 7303
2 % 62 53 908, FSB ADS L e ADI2CPU_ADSH CPU_D57#L41 FSB D L<57> 982 7308
1/ 16W 1/ 16W 1/16W g -
ME-LF ME-LF ME-LF 733 oo gry—FSB BNR L - ADI3 {CPU_BNR# CPU_D58#{yH3 FSB D L<58> 982 7308
402 402 402 g
2 2 2 73c3 98, FSB _BRE( AE40JCPU_BRO# CPU_D59#{~H42 FSB D L<59> 982 7308
73csFSB BREQL L - AL325CPU_BRI1# CPU_D60# K41 ESB D L<60> 982 7308
738 4108 905 [T PM THRMTRI P_L 73c3 905 CHY FSB DBSY L - A9 CPU_DBSY# CPU_D61#}~340 FSB D L<61> 982 7308
73 oo [Ty PU FERR L 7acs ooy FSB DRDY L - ADILACPU_DRDY# CPU_DB2#{H39 FSB D L<62> 82 7308
7303 oo CEry—FSB HIT L - AB420|CPU_HI T# CPU_DGSHOMS gy FSB D L<63> ~~ pr om2 7300
73c3 905 CEy—ESB HLTM L - ADIOHCPU_HI TM#
7363 900 [Ty—ESB LOCK L - ACH3|CPU_L OCK# CPU_BPRI #5041 FSB BPRI L a06 73c3
- ) |
) 73c3 905 (OO} FSB TRDY L - AE41HCPU_TRDY# CPU_DEFER#4AA0 FSB DEFER L 906 73C3
NO STUFF NO STUFF NO STUFF acs CPU PECI MCP e |cpu PECI
R1420° R1421| ['R1422 < o - 41 JoPU PROCHOT# BCLK_QUT_CPU_R_o12 ESB QLK CPU P om0 7383
1K 1K 1K 733 6208 41D4 9GS ! BCLK_OUT_CPU_Ny&1 FSB CLK CPU N 986 7383
5% 5% % 5% = AA3HCPU_THERMIRI P#
1/ 16W 1/ 16W 1/ 16W _
VE-LF VE-LF Ve LR - A0 {CPU_FERRH BCLK_QUT_| TP_HA_AL43 FSB CLK | TP P 1263 7383
a02 , a02 , 5 402 BCLK_OUT_| TP_NyAL42 > FSB CLK I TP N oD 12 7388
= BSEL<2. MCP. Fa2
oo . (MCP_BSFI ) - CPU_BSEL2 BCLK OUT NB H_ALa1 $ 12:FSB CLK MCP P
oo [T =MCP_BSEL<1> (NMCP_BSFl <1>) - D42 ICPU_BSEL1 i S\ [
- BCLK_OUT_NB AK42 7383 F!
oe1 [TR)—=MCP_BSEL<0> (MCP_BSFI <0>) - Fa1_|cPU_BSELO - =
-
Loop-back clock for delay matching.
73c3 905 ESB. L<0> - ASA1CPU_RSO# BCLK_| N_NyAK41 -
- QCPU_ o -
733 906 FSB RS L<1> - ABALHCPU_RS1# BCLK_I N_F_AJ40 P
- - =
73c3 905 FSB RS L<2> - ACA2CPU_RS2#
Q=== - )|
R1430% 222 _PP1VO5 SO _MCP PLL _FSB CPU_A20MH#AF41 CPU A20M L 9c8 73C3 =PP1V05 SO MCP FSB 707 1387 2108 22C8
49.9 270 mA (AO1) 206 M A7 |+V_DLL_DLCELL_AVDD CPU_| GNNE#{ A9 CPU | GNNE L o 73c3 NO STUFF
1%
/16w 20 mA AR7_|+V_PLL_MCLK CPU_I NI T A2 - CPUINTL oD o e 'R1440
"o, 29 A §__A®s vV PLL_FSB CPU_I NTH_AF42 - CPUINTR o o 75 150
15 m _aee |+v pLL_cPU CPU_NM [ Asit - CPUNM oD o5 50 Viow
CPU_SM # A1 CPU SM L oB8 7383 v
733 MCP_BCLK VM. _COWP_VDD AVB9_[BCLK_ VI COMP_VDD
13 MOP_BCLK_VM__COVP_GND Ao B&KivxLLica\lPiG\lD cPu- o - oD o0z 2ot e LS
—VML_COVP_ CPURESETHo!® g FSBCPURSTL oy o 12c 72 MCP CPU I nterface
7383 MCP_CPU_COMP_VCC AW3 ICPU_COVP_VCC CPU_SL P#jAMB3 FSB CPUSLP L 982 7383
7389 MCP_CPU_COMP_GND A2 |CPU_COVP_GND CPU_DPSLP#,A\3 apCPUDPSLP L /oy om 7ems Appl e I nc D
CPU_DPWRH Avez o FSB DPWR L ooy 562 7am P '
CPU_STPCLK#Act2 POLK_L ocs 7388 S C.0.0
CPU_DPRSTP#j~AN32 CPU DPRSTP L 982 6207 7383 NOTI CE OF PROPRI ETARY PROPERTY: P —
THE | NFORMATI ON CONTAI NED HEREIN | S THE
PROPRI ETARY PROPERTY_ OF APPLE COVPUTER, | NC.
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| TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 14 OF 109
11 NOT TO REPRODUCE CR COPY I T
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7403
7403
7403
7403
7403
7403
7403

7408

2645 MEM A 63> ALS
265, M A 2> ALY
2687, MEM A 61> APY.
2647, MEM A 60> AN9
2647, MEM A 59> ALE
26AT M A > ALT
2685, MEM A 57> ANG
2685, MEM A 56> ANT
2685, MEM A 55> ARG
2687, MEM A 54> ART
2685 M A > AVE
2687, MEM A 52> AVE
2687, MEM A 51> ANLO
2685, MEM A 50> ARS
2687, M A 49> AU
2685, MEM A 48> AVS
2687, MEM A 47> AUT
2687, MEM A 46> AUB
2687, M A 45> AV®
2687, MEM A 44> AP11
2685, MEM A 43> AV
2685, MEM A 42> AY5
2685, M A 41> AL
2685, M A 40> AV
2685, MEM A 39> AULL
2687 MEM A 38> AviL
26Cs, MEM A 37> AV13
2685 M A > AWL3
2685, MEM A 35> ARLL
2687, MEM A 34> AT11
2687, MEM A 33> ARL4
26C7, M A 2> AUL3
26¢2, MEM A 31> AR
2604, MEM A 30> AU25
262, MEM A 29> AT27
26¢2, M A 28> ART.
26¢2, M A 27> AP25
2604, MEM A 26> AR5
2604, MEM A 25> AP27
2604, MEM A 24> AR2T
2684, M A 23> AP29
2682, MEM A 22> ARRY
264, MEM A 21> AP31
2604, MEM A 20> AR31
2682, M A 19> AV27.
26¢2, MEM A 18> AN29
26¢2, MEM A 17> AV29
2684, MEM A 16> AN3L
264, M A 15> AUBL
26¢2, MEM A 14> AR33
262, MEM A 13> AV37
26C4, MEM A 12> AVBT.
26¢2, MEM A 11> AT31
264, M A 10> AV31
262, MEM A 9> AT37
2604, MEM A 8> AU3T7
2604, MEM A 7> AVBY
2604, M A > AV39
2602, MEM A 5> AR37
2602, MEM A 4> AR3S
262, MEM A 3> AV38
26¢2, M A 2> AVBS
2604, MEM A 1> AR3S
2604, MEM A 0> AP35
o qOT}MEM A DVE7> gy AW |
soesqOT}MEM A DVK6> g A |
w07 OOT}—MEM A DVES> g ARIO |
oesqOT}MEM A DVkd> g AMIS |
weoqunMEMA DM3> o, AT
ooiqOT}MEM A DM2> g, AWO |
weoqorMEMA DVEL> o, AVSS |
wor OO} MEM A DVKO> g AR |
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MDQD_63 MDQS0_7_P| AL10 MEM A P<7> 2685 7ac3
MDQD_62 MDQS0_7_NjiLil M A Ne7> 2685 7ac3
MDQO_61 MDQS0_6_P| ARe MEM A P<6> 2687 74c3
MDQO_60 MDQS0_6_N| MEM A N<6> 2687 7ac3
MDQO_59 MDQS0_5_P| AW MEM A P<5> 2685 74c3
MDQO_58 MDQS0_5_Njavs M A N<5> 2685 74c3
MDQD_57 MDQSO_4_P| AP13 MEM A P<4> 2087 74ca
MDQD_56 MDQS0_4_NjpRL3 MVEM A N<4> 2687 7ac3
MDQO_55 MDQS0_3_P| A5 MVEM A P<3> 2604 7ac3
MDQD_54 MDQSO_3_NjyAves MEM A Ne<3> 2604 7ac3
MDQD_53 MDQS0_2_P| A0 M A P<2> 2682 74c3
MDQD_52 MDQSO0_2_N]| 9 MEM A N<2> 26C2 74C3
MDQD_51 MDQS0_1_P| AT35 MEM A P<1> 2604 7ac3
MDQO_50 MDQSO0_1_NjpAs MEM A N<1> 2604 74c3
MDQD_49 MDQS0_0_P| Awg P<0> 262 74c3
MDQO_48 MDQSO_0_NipyT39 MEM A N<0> o
MDQD_47
MDQD_46
MDQO_45 O
MDQD_44
MDQD_43
MDQD_42 NRASO#|yavar MEM A RAS L 2605 7408
MDQO_41 MCASO# (P17 M A L 267 7400
MDQD_40 MAEQ# [fARLT M A L 2607 7400
MDQO_39
MDQO_38 s
MDQD_37 I_
MDQO_36
MDQO_35
MDQO_34 ;o MBAO 2| a3 g  MEMABAO> o zecr ram
MDQO_33 l— MBAO_1| AP1o MEM A BA<1> 2605 7408
MDQD_32 m MVBAO_O| Aw7 M A_BA<O> 2607 7408
MDQD_31
MDQO_30 <
MDQD_29
MDQD_28 D_
ﬁ*iz MAO_ 14| ARe3 MEM A A<14> 26C5 7408
VDGD_25 MAO_13| Auts M A _A<13> 2607 7408
MDoo 24 >— MAO_ 12| A3 MEM A A<12> 2607 7408
NDoD_23 MAO_11| Aver MEM A A<11> 2605 7400

— MAO_10/ANI9 gy  MEMA A<10> gy 2607 74m
MDQD_22
NDOD_21 MAO_9| Avzi M A _A<9> 2607 7408
NDOD_20 MAO_8| ARe2 M A _A<8> 2607 7408
WDOD_ 16 MAO_7[ A1 MEM A A<7> b
NDoD_18 MAO_6| AP21 MEM A A<6> 2605 7408
VDQO_17 MAO_S| AL gy  MEMA A<S> gy 26c7 7amm
NDQZ)716 MAO_4| AN21 M A A<4> 26C5 7408
NDQZ;lS MAO_3| AVIO gy  WEMA A<3> oy 2ecr 7ame
NDQZ)714 MAO_2| AULO gy  WEMA A<2> w2605 7ame
Voo 13 MAO_1[ AT10 MEM A A<1> 267 7am0
Vooo 12 MAO_O| AR1O M A_A<O> 2605 7408
MDQD_11
"'NS%L;O MVEMORY

— CONTROL
MDQO_8
NDGD_7 0A
VDoo_ 6 MOLKOA 2_Plawss g TP_MEM A CLK2P
VDQO_5 MCLKOA 2 Ncﬁv:z:« > TP_MEM A CLK2N
MDQO_4 MCLKOA_1_P| BA24 MEM A CLK P<1> 2605 7408
MDQD_3 MCLKOA 1_NAY2: gy MEMA QLK Ne1> ~ fepmy 26cs 7408
m*i MCLKOA O_P| 8820 g  NEMA CLK P<O> gy 2607 7400
NDGD_0 MCLKOA O_NB20 gy MEMA CLK N<O>  fepymy 2607 7408
MDQVD_7 MCSOA_1#|AT15 MEM A CS L<1> 267 7400
MDQVO_6 MCSOA _O#|R18 gy  MEMA CS L<0> f;ymy 2605 7400
MDQVD_5
MDQVD_4 MODTOA 1L AP1S g  MEM A ODT<l>  fo;my 2605 7408
MDQVD_3 MODTOA OLAVIS g  MEMA ODT<O> gy 2ecs 7400
MDQVD_2
MDQVD_1 MOKEOA 1L AR3 g  MEMA CKE<l>  roeymy 2605 7400
MDQWD_0 MCKEOA_0| AT23 M E<0> 2607 7408

2785,

2745, M B 2> AT3
2747, MEM B 61> AV2
2747, MEM B 60> AV
2785, MEM B 59> ARA
27AT M B > ARG
2745, MEM B 57> AR
2787, MEM B 56> AU
2787 MEM B 55> AY4
2787, MEM B 54> AY3
2787 M B > BB3
278s, MEM B 52> BC3
s MEM B 51> A
2785, MEM B 50> AVNB
2787, B 49> BA3
2785, MEM B 48> BB2
2787 MEM B 47> BBS
2787 MEM B 46> BAS
2787 M B 45> BAS
2785 MEM B 44> B8
2785 MVEM B 43> BB4
2788, MEM B 42> B
2787 M B 41> BA7.
2785, M B 40> AY8
2787, MEM B 39> BAY
2788, MEM B 38> BB10
2707, MEM B 37> BB12
27s, M B > AWL2
2787, MEM B 35> BBS
2785, MEM B 34> BB9
2785, MEM B 33> AY12
2787 M B 2> BA12
2784 MEM B 31> BC32
2782, MEM B 30> AVB2
272, MEM B 29> BA3S
2704 M B 28> AY36
2782 M B 27> BA32
2784 MEM B 26> BB32
27c2, MEM B 25> BA34
27¢, MEM B 24> AY35
27¢2, M B > BC36
27c4, MEM B 22> AVBE
27¢2, MEM B 21> BA39.
27ca. MEM B 20> AY40
2704 M B 19> BA36
272, MEM B 18> BB36
2704 MEM B 17> BA38
27c2, MEM B 16> AY39
2704 M B 15> BB40
2704 MEM B 14> AWO0
270, MEM B 13> AV42
272 MEM B 12> Ava1
272, MEM B 11> BA40
2704 M B 10> BCA0
27c2, MEM B 9> AM2
272, MEM B 8> AWML
272 MEM B 7> AT40
2704 M B > ATA1
2702, MEM B 5> AP4L
2702 MEM B 4> ANAO
2708, MEM B 3> AU40
272 M B 2> AL
2704 MEM B 1> AR4L
274, MEM B 0> AP42
2747 GO} MEM B DIVK7> - ATS
2785 (OO} MEM B DMk6> * BA2
2787 COOT} MEM B DIVK5> ¢ AYT.
2765 COT}—MEM B_DiVka> ¢ BALL
2784 COOT} MEM B DMk3> ¢ BB34
27c2 0T} MEM B DiVk2> * BB38
27c2 OO} MEM B DMk1> - AY43
2704 B > ARA2
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MDQL_63 MDQS1_7_P| AT2 MVEM B p<7> 2785 7am
MDQL_62 MDQS1_7_NpATL M B Ne7> 2785 7am
MDQL_61 MDQS1_6_P| Av2 MEM B P<6> 2787 7am
MDQL_60 MDQS1_6_NRAYL MEM B N<6> 2787 74A3
MDQL_59 MDQS1_5_P| B86 MVEM B P<5> 2785 7am
MDQL_58 MDQSL_5_NpyBas M B N<5> 2785 7am
MDQL_57 MDQS1_4_P| BALO MVEM B pP<4> 2787 7am
MDQL_56 MDQS1_4_NpAYLL MVEM B N4> 2787 7am
MDQL_55 MDQS1_3_P| BBss MVEM B P<3> 2782 7am
MDQL_54 MDQS1_3_NpyBas3 MVEM B Ne<3> 272 7ams
MDQL_53 MDQS1_2_P| BB37 M B P<2> 2704 74m3
MDQL_52 MDQS1_2_NpyBAs? MVEM B N<2> 2704 7ama
MDQL_51 MDQS1_1_P| Ba4s MVEM B p<1> 2704 7ama
MDQL_50 MDQE1_1_NOAYS2 gy  MEM B DOB Nel> ey 270s 7am
MDQL_49 MDQS1_0_P| AT42 M B P<0> 27C2 74A3
MDQL_48 MDQS1_0_ NjyAT43 MVEM B N<0> 2702 74A3
MDQL_47
MDQL_46
MDQL_25 ]
MDQL_44
MDQL_43
MDQL_42 MRAS1# (yAWLE MEM B RAS L 27¢s 7483
MDQL_41 MCAS1# BALS M B L 2767 7483
MDQL_40 MAEL# yBaLe M B L 2767 7483
MDQL_39
VDQL_38 s
MDQL_37 I_
MDQL_36
MDQL_35
MDQL_34 o MBAL 2| Ee20 g @ MEMB BA2> e e ram
MDQL_33 l— MBA1_1| sB18 MVEM B BA<1> 2705 7483
MDQL_32 m MBAL_O| 8817 M B_BA<O> 27C7 7483
MDQL_31
MDQL_30 <
MDQL_29
MDQL_28 D_
E—; MAL 14| Ba20 MEM B A<14> 75 T4
ND@725 MAL_13| BA14 M B A<13> 27C7 7483
ND@724 >— MAL_12| Aves MEM B A<12> 277 7483
ND@723 MAL_11| B&R28 MEM B A<11> 27Cs 7483
elz2 MAL_10| BAL7 MEM B A<10> 2767 7483
m’21 MA1_9| BB28 M B_A<9> 27C7 7483
NDm720 MAL_8| Av28 M B _A<8> 27C7 7483
VDQL_19 MAL 7| B2 g WEMB A<7>  (m 2rcs e
ND@718 MAL_6| AY27 MEM B _A<6> 27C5 7483
NDQ{U MAL 5| BA27 g  MEMB A<S> ~  re;my orcr 74e
ND@716 MAL_4| BA26 M B A<4> 27C5 7483
VDQL_15 MAL 3| 8826 g WEMB A<3>  mm orer s
VDo 14 MAL 2| BA%5 g  WEMB A<2> mm 2vcs 7
ND@713 MAL_1| BB25 MEM B A<1> 27¢7 7483
ool 12 MAL_Of Ba18 M B_A<O> 2705 7483
MDQL_11
ﬁf’ VEMORY
- CONTROL
MDQL_8
MDQL_7 1A
DL 6 MCLK1A 2_P| B2 TP_MEM B CLK2P
DL 5 MCLKIA 2 NBBA2 g TP MEMB CLKZN
MDQL_4 MCLK1A 1_P| BB22 MEM B CLK P<1> 2705 7ac3
MDQL_3 MOLKIA 1_NpBA22 g~ MEMB CLK Nel> ey 27cs 7ac
o . | MOKiAO PlEno g WEMB OKPO> i e
NDQl:O MCLKIA O_NAYL) g~ MEMB CLK N<O> iy 27c7 7ac
MDQML_7 MCSLA 148814 MEM B CS L<1> 2767 7483
MDQML_6 MCS1A O#{8816 g  MEMB CS L<0> re;ymy 27cs 7ams
MDQVL_5
MDQVL_4 MODT1A 1| BB13 M B_ODT<1> 2705 7483
MDQML_3 MODT1A OLAY1S g  MEMB ODT<O> re;ymy o7cs 7aes
MDQVL_2
MDQML_1 MOKELA 1L AYSL g  MEMB CKE<l> reeymy o7cs 7am
MDQML_O MCKELA 0| 8830 M B_CKE<0> 2707 7483
s umn=
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TP_NEM A CLKSP - Az | MOLKOB 2P MOLK1B 2_Plewm: g TP _NEM B CLKSP
TP MEM A CLKSN * AB4H MCLKOB_2_N m|(m MCLK1B_2_NjyBest > TP MEM B CLKSN
TP_NEM A CLK4P P24 MOLKOB 1P o | MCLK1B 1P| Avzs TP _NEM B CLK4P
TP_MEM A CLK4N : 24 MOLKOB_1_N MOLK1B_1_Njoeaza > TP_NEM B CLK4N
TP_NEM A CLK3P ¢ 8221 | MOLKOB 0_P 9 9 MCLK1B 0_P| Ba20 > TP _NEM B CLK3P
TP_MEM A CLK3N ¢ 882¢| MOLKOB_0_N MCLKLB_0_NjpAY20 > TP_MEM B CLK3N
TP MEM A CS L<2> Ay MCSOB_0# g 5 MCS1B_0#t|ecis TP MEM B CS L<2>
TP MEM A CS L<3> * arig] MCSOB_1# MCS1B_1#jp2n2 g TP _MEM B CS L<3>
M A _QDT<2> a7 | MODTOB 0 Z % MODT1B 0 Avie TP_MEM B QDT<2>
TP MEM A QDT<3> @205 | MODTOB_1 é é MDT1E 1| ecis g TP _MEM B QDT<3>
TP _MEM A CKE<2> & ~\23| NCKEOB 0 g g MCKELB 0| eAs0 > TP_MEM B CKE<2>
M A_CKE<3> & /125 | MCKEOB_1 MOKELB_1| BA31 TP_NEM B CKE<3>
s PP1VO5 SO MCP PLL CORE
2208 1503 786 =PP1VBRIVS SO NMCP MNEM 87 mh_(A01) 17 ma 27| +v_PLL_XREF_XS
R1610" 12 A ¢ we | +v_PLL_DP
0.2 ;2 : i; :&\F;EEEOORE MRESETO# [yava2 MCP_MEM RESET L
1/ 16W - TP or NC for DDR2.
Moz,
2423 MCP_VEM_COVP_VDD an1 | MEM_COMP_VDD
4 MCP_VEM COVP_GND a1 | NEM COVP_GND =PP1VBRIV5 SO _MCP_NEM
. +VDD_MEML | vz 4771 mA (A01, DDR3)
Rl?[)]‘-% +VDD_MEMR| AW
1% a2z | GNDL +VDD_MEMB| Ave1
yaow P12 | ooz +VDD_MEM4| Aves
022 | oo +VDD_MVEMG| aves |
P10 | GND4 +VDD_MEMB | Ave7
= 110 | GNDS +VDD_MVEM7| Aveo
T6 | GND6 +VDD_MEMB| ANi6
vio | aND7 +VDD_MEMD| B29
Va4 | oD +VDD_MEMLO| AN20 4
V6 | GND9 +VDD_MEML1| An24
p 39 | GNDL0 +VDD_MEML2| AT17
yA822 | GNDL1 +VDD_MEML3| AP16
287 | GND12 +VDD_MEMLA| A2 {
p A2 | GNDL3 +VDD_MEML5| AP20 4
b AE20| GNDL4 +VDD_MEML6| AP24
Ar24 | GNDL5 +VDD_MEML7|_AVL6
A4 | GNDL6 +VDD_MEML8| ARL6
p A5 | GNDL7 +VDD_MEMLO| AR20 4
k7| GND18 +VDD_MEMRO| AR24
P A8 | GNDL9 +VDD_MEMR1| AWLs
A125 | GND20 +VDD_MEMR2| AP22 4
p P30 | GND21 +VDD_MEMR3| AP18
p Arz6 | GND22 +VDD_MEMR4| AuLe
Ao | GND23 +VDD_MEMRS5| Ani8
P F28 | GND24 +VDD_MEMR6| A4
Bc21 | GND25 +VDD_MEMR7| AT21
AYo | GND26 +VDD_MEMRS| Av20 4
B0 | GND27 +VDD_MEMRO| Av24
084 | GND28 +VDD_MEMBO| A0 ¢
F24 | GND29 +VDD_MEMB1| A2 4
2| GND3O +VDD_MEMB2| Aver
81| GND31 +VDD_MEMB3| BCL7
7| GND32 +VDD_MEMB4| Av20
p 188 | GND33 +VDD_MEMB5| AYL7
5 | GND34 +VDD_MEMB6| Avi8
6 | GND35 +VDD_MEMB7|_AMiS
W | GND36 +VDD_MEMBS| AuLS
| GND37 +VDD_MEMBO| Av25 ¢
p 39 | GND38 +VDD_MEMAO| Av26 4
p 8 | GND39 +VDD_MEMA1| Awo  J
P33 | GND40 +VDD_MEMA2| Aves |
P34 | GND41 +VDD_MEMA3| Be25
P37 | GND42 +VDD_MEMA4| AL30
Pa | GND43 +VDD_MEMA5| mve1
P40 | GND44
P7 | GND45 GND55| 33
36| GND46 GND56| T34
R10 | GND47 GND57| T35
Ra3 | GND48 GND58|_T37
P R5 | GND49 GND59|_T38
118 | GND50 GND6O|_T7
120 | GND51 aNDe1| Te
a1 | aps2 aD62| uis
124 | GND53 GNDe3| w20 ¢
126 | GNDS4 GNDe4l w22 ¢
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o00 [rEy—=PEG D2R P<0> - 7_|PEO_RX0_P PEO_TX0_P| G5 i =PEG R2D C P<0> oo 505
500 [Cy—=PEG D2R N<0> - E7QPEO_RXO_N PEO_TX0_Njp2t =PE( D C N<O> av
o00 [Cy—=PEG D2R P<1> - o7_|PEO_RX1_P PEO_TX1_P| & w =PEG R2D C P<1> oo oo
o00 [Iy—=PEG D2R N<l> - c1PEO_RX1_N PEO_TX1_Njpgt wp— =PEG R2D C Nel> oo o0
o00 [ry—=PEG D2R P<2> - 5 |PEO_RX2_P PEO_TX2_Plas i =PEG R2D C P<2> oo o0
005 [Ty—=PEG D2R N<2> - Fo|PEO_RX2_N PEO_TX2_Njpf2 o =PEG R2D C N<2> oo o
s00 [Ty—=PEG D2R P<3> - 5 _|PEO_RX3_P PEO_TX3_P| B3 - =PEG R2D C P<3> oD o
o0 [T)—=PEG D2R N<3> - E50|PEO_RX3_N PEO_TX3_Niye2 wp—=PEG R2D C N<3> oD o
o00 [Py—=PEG D2R P<d> - Es |PE0_RX4_P PEO_TX4_PlcL wp— =PEG R2D C P<d> oo o0
000 [Ty—=PEG D2R N<d> - E3PE0_RX4_N PEO_TX4_NjooL o =PEG R2D C N<d> oo o
s00 [Cy—=PEG D2R P<5> - S |PEO_RX5_P PEO_TX5_P| D2 =PE( D C P<5> a0s
o0 [T)—=PEG D2R N<5> - BPEO_RX5_N PEO_TX5_NioEL ap—=PEG R2D C N<5> oD o
o0 [Ty—=PEG D2R P<6> - S [PEO_RX6_P PEO_TX6_P| E2 wp—=PEG R2D C P<6> oo o6
s00 [Cy—=PEG D2R N<6> - 4 PEO_RX6_N PEO_TX6_NjoE2 - =PEG R2D C N<6> oo o
s05 [CWy—=PEG D2R P<7> - 37 |PEO_RX7_P PEO_TX7_P|F2 = D C P<7> a0s
s0s [T)—=PEG D2R N<7> - I64PEO_RX7_N U) PEO_TX7_Ni5F4 ap— =PEG R2D C N<7> oD o
o0 [Ty =PEG D2R P<8> - 35 |PEO_RX8_P (f) PEO_TX8_P| & - =PEG R2D C P<8> oo o5
o0 Ty =PEG D2R N<8> - J4APEO_RX8_N PEO_TX8_ Nt oy =PEGRIDCN<B8> e;yecs
o5 [T =PEG 2R P<9> - L11 |PE0_RX9_P LLI PEO?TXQ?PW_‘%@ 806
o0s [T)—=PEG D2R N<0> - L104PEO_RX9_N PEO_TX9_NGH o =PEGRID C N<9> me¢yecs
o0 [C)—=PEG D2R P<10> - L9_IPEO_RX10_P m PEO_TX10_P| HL =PEG R2D C P<10> 806
o0 [Py—=PEG D2R N<10> - L84 PEO_RX10_N & PEO_TX10_NjplL =PEG R2D C N<10> an
o0s [Ty—=PEG D2R P<11> - L7 _|PEO_RX11_P PEO_TX11_P| 32 - =PEG R2D C P<il> oD o
o0 [Cy—=PEG D2R N<11> - L6 PEO_RX11_N PEO_TX11_Njy33 =PE( D C N<1l> ave
o00 [Cy—=PEG D2R P<12> M1 |PEO_RX12_P PEO_TX12_P| k2 wp =PEG R2D C P<12> oo o
o0 [Ty—=PEG D2R N<12> & MOPEO_RX12_N PE0_TX12_Njt2 wp =PEG R2D C Ne12> oo o0
o0s [Cy—=PEG D2R P<13> - N9 _IPEO_RX13_P PEO_TX13_P| L4 wp— =PEG R2D C P<13> oo 08
s00 [Cy—=PEG D2R N<13> - P94 PEO_RX13_N PEO_TX13_Njpt3 =PE D C N<13> aos
o0 [Cy—=PEG D2R P<1d> - N |PEO_RX14_P PEO_TX14_P| M wp— =PEG R2D C P<ld> oo oo
a06 [TIT> =PEG D2R N<14> - N PEO_RX14_N PEO_TX14_NjpM8 - =PEG R2D C N<14> oo
o0 [ry—=PEG D2R P<15> - % |PEO_RX15_P G PEO_TX15_P| ™ - =PEG R2D C P<15> o 50
s00 [C)—=PEG D2R N<15> - MPEO_RX15_N & PEO_TX15_NjpM. =PE( D C N<15> avs
PEO_REFCLK_P| E11 PEG CLK100M P ave
505 [Ty—PEG PRSNT L - @4 PIErdiPP NT_16# PEO_REFCLK_NpDLL gy PEG CLKIOOMN ~~~~ mymyes
2007 rmy—MNL_CLKREQ L - 2% PeBt TRreqr Pl 0 40 PEL_REFCLK_P|ou PCLE CLKIOOM M N _P 2908
2007 [)—PCLE MNI_PRSNT L - 0oPEB_PRSNT# I nt PU PEL_REFCLK NFLL gy PCIE CLKIOOMMN N ;¢ 2ecs
w0 Ty FW CLKREQ L - el Rrear o s0 P2 ReFaLk Plon POLE_CLK10OM FW P sacz
asoe 80s POl E_FW PRSNT L - CI0QPEC_PRSNT# I nt PU PE2_REFCLK_NyJ10 PCLE_CLK100M FW N ac
o06 [TIT)—EXCARD CLKREQ L - M5 PIEPDE(]F_,L!%REQH GPI O 51 PE3_REFCLK_P[ &3 PCIE CLK100M EXCARD P 806
s0s [ry—PCLE _EXCARD PRSNT L - BIOGPED_PRSNT# | nt PU PE3_REFCLK NF1S gy PCIE CLKIOOMEXCARDN yym scs
TP_PE4 RE( L16, PEE&CERREQ*/ GPl O 16 PE4_REFCLK_P| 313 TP, PE4
TP _PE4 PRSNT L - L18§PEE_PRSNT#/ GPI O_46 PE4_REFCLK NpHi3 g TP PCIE CLKIOOM PEAN
Int PU
s7a_AUD | P_PERI PHERAL DET - M6y P'EEECLPHREQ«/ GPl O 17 PES_REFCLK Pl L14 g TP PCIE CLKIOOMPESP
804 TAG T MB8~PEF_PRSNT#/ GPl O_47 PE5_REFCLK_NjyK14 TP_PCl E CLK100M PESN
e py Nt PU
5087 (OO} CARDREADER RESET - M7APEG_CLKREQ# GPl O_18 PE6_REFCLK_P| N4 TP PClE CLK100M PE6P
oo [ GWUX JTAG TDO - MONPEG_PRSNT#/ GPI O_48 PE6_REFCLK NppM4 g TP PCIE CLKIOOM PE6N
Int PU
2907 605 [TE)—PCLE VAKE L - FLQPE_WAKE# I nt PU (S5) PEX_RSTO#{f11 g PCIE RESET L ¢y oecs
7508 2907 605 (TRy—PCLE MNI_D2R P - K9 _IPE1_RXO_P PEL TXO Pl D8 g POEMN RDCP  m¢yocs
7503 2907 505 [Ty PCLE M NI _D2R N - I99PE1_RXO_N PElfTXO?NoW_‘MwN—@ 29cs
7503 sac [ry—PALE FW D2R P - 0 [PE1L_RX1_P PE1_TX1_P| B8 - POEFWRDCP o
7508 3401 (TR PCLE FWD2R N - ®PE1_RX1_N PE17TX17NOAE_‘MN—@ 3ac1
o0s [ry—PCLE_EXCARD D2R P - o |PE1_RX2_P PEL_TX2_PlA7 > PCI E_EXCARD R2D C P o e
avs PCl E_EX D2R N £94PEL_RX2_N PE1_TX2_N|oE? PCI E_EXCARD R2D C N avs
TP_PCl E_PE4_D2RP - W _|PE1_RX3_P PE1_TX3_P| 86 TP E PE4
TP_PCIE_PE4 D2RN - T PEL_RX3_N PE1_TX3_Njo® TP PCIE PE4 ROD ON
a6 _=PP1V05 SO MCP_PEX_DVDDO =PP1V05 SO MCP_PEX_AVDDO e
57 mA (A01, DVDDO & 1) T17_[+DVDDO_PEX1 +AVDDO_PEX1| Y12 206 nA (AO1, AVDDO & 1)
W _[+DVDDO_PEX2 +AVDDO_PEX2| aa12
u17_|+DVDDO_PEX3 +AVDDO_PEX3| AB12 4
Vi [+DVDDO_PEX4 +AVDDO_PEX4| M2
w6 _|+DVDDO_PEX5 +AVDDO_PEX5| P12
w7 _|+DVDDO_PEX6 +AVDDO_PEX6| R12
w8 _|+DVDDO_PEX7 +AVDDO_PEX7| N12
ute |+DVDDO_PEX8 +AVDDO_PEX8| T12
a6 _=PP1V05 SO MCP PEX_DVDDL +AVDDO_PEX9| U2
119 |+DVDDL_PEX1 +AVDDO_PEX10| Ac12
u1o |+pVDD1_PEX2 +AVDDO_PEX11 | AD12
+AVDDO_PEX12| V12
+AVDDO_PEX13| w2
_PP1V05_SO0_MCP_PLL_PEX T16_|+V_PLL_PEX =PP1V05_SO_MCP PEX AVDDL 786
84 mA (A01) +AVDDL_PEX1| M2
+AVDDL_PEX2| N3
75aMCP_PEX_CLK_COVP 11 [PEX_CLK_COVP +AVDDL_PEX3| P13

NO STUFF

*R1710
2, 37K
T%
116w
s

, 402

PLACEMENT_NOTE=P| ace wi thin 12. 7mm of U1400

nunber) .

If PEO interface is not
If PEl interface is not

used, ground DVDDO_PEX and AVDDO_PEX.
used, ground DVDD1l_PEX and AVDD1_PEX.

7508

7508

7508

7508

7508

asum=
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o T
u1400
MCP79- TOPO- B
BGA
(6 OF 11) =PP3V3 ENET MCP RMG] 785 1707 22A5 2286
+3. 3V_DUAL_RMGT1| 324 83 mA (A01)
+3. 3V_DUAL_RMGT2| K24
Z =PP1V05 ENET_MCP RMGT 785 2208
+V_DUAL_RMGT1| w3 131 mA (A01)
+V_DUAL_RMGT2| v23 I_ ————————————————————— |
7700 3101 [ry—ENEL_RXD<0> -3 ROV 1 _RXD0 | Network Interface Sel ect |
7700 3101 [ERy—ENET _RXD<1> 523 [RGM | _RXDL M| _VREFL 28 g MCP M | VREF am |
7708 3101 [TR)—ENET_RXD<2> - 24 [RGM | _RXD2 | Interface ENET_TXD<0> |
ENET_RXD<3> - r2a B RGM | _TXDO| 824 gy o ENET TXD<O0>  foomy scs 77oe | _ |
770 s () - RGM | _RXD3 RGM | _TXDLl @1 g ENET_TXD<1> oD 5105 7708 RGM | 1 |
7708 311 ENET CLK125M RXCLK A23 |RGM | _RXC/ M | _RXCLK RGM | _TXD2[ C25 g ENET TXD<2> oo 30 77 !
7709 3181 [Ty—ENET_RX CTRL 22 [RGV | _RXCTL/ M | _RXDV RGM | _TXD3| 025 g | ENET TXD<3> 3105 7703 | M 0 !
|
o IH—=MP_ M| RXER 23 [M | _RXER/ GPI O_36 RGM | _TXC/ M | _TXCLK D22 gy ENET CLK125M TXCLK oD e 17w : |
= [ T 3
2235 2205 1700 785 =PP3V3_ENET MCP_RMGT s [T MCP_ M1 _COL - B26_|M | _COL/ GPI O_20/ MSMB_DATA RGM | _TXCTL/ M IiTXENL‘__ENuﬂBI—@ 3186 77C3 NOTE: All Apple products set strap to |
8c4 = | -p—222 M| _CRS/ GPl O_21/ MBMB_CLK DC | M1, RGMI products will enable
e - _ - -~ o - ENET Q0D 200 7700 | feature via software This |
1 RGM 21 ENET o .
R1810 TP_ENET | NTR L. -p—222 [RGM | _| NTR/ GPI O_35 I _MDI — MDI LB 3186 7708 | avoi ds a | eakage issue since |
49‘13 2206 _PP1VO5 ENET MCP PLL _MAC RGM | _PWRDWN GPI O_37| &3 TP _ENET PWRDWN L | MCP79 requires a S5 pul | -up. |
frarics 5 mA (A01) T23 [+V DUAL_MACPLL s T T T s s s s s s s s s s s
022 BUF_25MHz[ €23 g | MCP CLK25M BUFO R 3205 7700 =PP3V3 SO MCP GPIO 765 1001 20m
770sMCP_M | COVP_ VDD @7 M| _cowp_vDbD
77csMCP M1 COVP_GND B27_IM | _COMP_GND M| _RESET#[23 g | ENETRESETL  fo;gsy o7 773
1 1
PP3V3 SO MCP_DAC 2300 R1860 R1861
R1811*" [ 100K 100K
26.8 +V_RGB_DAC| 232 103 mA 206 mA (A01) 5% 5%
. /16w 116w
+V_TV_DAC] k2 1 ! !
116w TP _MCP RGB DAC RSET <9 |RGB_DAC_RSET TV_DAG 03 m iz, v
VE-LE
a0z , TP _MCP_RGB DAC VREF 838 |RGB_DAC_VREF - aikolen g MCP DDC CLKO
DDC_DATAO| 231 gy MCP_DDC DATAO
- b
- 8 RGB_DAC_RED| B0 g TP_NMCP_RGB RED RGB DAC Di sabl e:
> RCB DAC GREEN|A39 g [ TP MCP RGB GREEN Ckay to float all RGB_DAC signals.
oo T_DAC RSET £22{TV_DAC_RSET = RGB_DAC BLUE| B0 o TP MCP RGB BLUE DDC_CLKO/ DDC_DATAO pul | -ups still required.
o1 (@OT}—MCP_TV_DAC VREF A35_|TV_DAC_VREF 6 - g
D RGB_DAC_HSYNCL A0 gy TP_MCP_RGB HSYNC
RGB_DAC_VSYNCLA4L__ gy TP_MCP RGB VSYNC
™V /' Conponent
TV DAC Di sabl e:
1001 7a3_=PP3V3 S5 MCP GPI O c / Pr TV_DAC_RED| 426 g CRT IGR C PR a0s
836 CRTIGGYY float all TV_DAC signals.
- 7M XTAL 8 |XTALIN TV Y 1Y TV_DAC_GREEN| - oo s Ckay to oal /| g
R1820* D MCE AKZIMXTALIN. oy S0 = Conp / Pb TV_DAC BLUE| 36 o CRT IG B COVP PB oo e Ckay to float XTALIN_TV and XTALOUT_TV.
vo¢ (OOT)—MCP_CLK27M XTALQUT &8 [XTALOUT_TV "B E 1
47K b DDC_CLKO/ DDC_DATAO pul | -ups still required.
W TV_DAC_HSYNC/ GPI O 44| D86 g CRT | G HSYNC o o
/16w
. TV_DAC VSYNC/ GPI O 45| BT CRT | G VSYNC o
R e - - o
[ Va:im LPCPLUS GPI O E16{GPI O_6/ FERR*/ | GPU_GPI O_6 IFPATXC P|B35 g | LVDSIGACLKP 6883 7583
sors [TRy—DP LG CA DET BISGPI O_7/ NFERR*/ | GPU_GPI O_7 IFPATXC Ng35 g | LVDS IGA CLK N 6883 7583
(See bel ow) | FPA_TXDO_ Pl B32 g | LVDS |G A DATA P<0> 6c7 68C2 7583
7287 7147 OOT}—LVDS_| G BKL_PVWM - Gﬂj LCD_BKL_CTL/ GPI O_57 | FPA TXD0_ Nz VDS | G A DATA NeO> o o 1o
Interface Mde 7208 7267 GOIT} txgz : g SZ':‘ESN =27 |LCD BKL_OV GPI O 59 | EPA TXDL Pomz - L\VDS | G A DATA P<i> oD I
PVR F40 PUWR/ - P
MCP Si gnal TMDS/ HDM Di spl ayPort o0 T} - LCD_PANEL_PWR/ GPI 058 ] IFPA TXDL N2 g | LVDS |G A DATA Nel> ocr sacz 7sm
- | FPA_TXD2_P|.033 & LVDS | G A DATA P<2> 6c7 68C2 7583
=MCP_HDM _TXC_P/ N TMDS_| G TXC_P/ N DP_I G M._P/ N<3> o000 (T} —=MCP_HDM_TXC P @35 |HDV _TXC_P/ M.O_LANE3_P I I I ol p e VDS (G A DATA Nezo @m e
=MCP_HDM _TXD_P/ N<O> TMVDS_I G_TXD_P/ N<O> DP_I G M._P/ N<2> sos qOT}—=MCP_HDM._TXC N —5HDM _TXC N/ MLO_LANE3_N Z IFPA*Txm*PO_‘_w VDS | G A DATA P<3 oo
VP NDS . P ——
B _HDM _TXD_P/ N<1> T *: G*Iig*: tf :,: g*&*; ttlf 600 qOM}—=MCP_HDM_TXD_P<0> — 35 HDM _TXDO_P/ ML.O_LANE2_P |FPA_TXD3_NipS2 g 1 LVDS |G A DATA N<3> 804
TMEP_HOM XD, Pr 2> TMDS LG TXD Py 2> - T 6900 (O} =MCP_HOM__ TXD N<O> @—"250HOM _TXDO_N/ MLO_LANEZ_N < WE: IFP i's capable of LVDS (1.8Y) or TMDS (3.3V), need aliases
MBS ) G DbOC.aLk DP_!1 G DG GLic ooc0 =MCP_HDM_TXD P<1> &2 [FDV_TXD1_P/ M.O_LANEL P
TMDS_| G_DDC_DATA DP_I G_DDC_DATA fesu; b =70 — - | FPB_TXC P| 131 g LVDS IGB CLK P o oo
> | G_DDC_| >_| G_DDC_| som ¢OOT}—=MCP_HDM__TXD N<1> —20HDM _TXDL_N M.O_LANEL_N | EPB TXC Nl a0 LVDS | G B CLK N
= — TMDS_| G HPD DP_I'G_HPD 6008 =MCP_HDM _TXD P<2> o232 HDM _TXD2_P/ MLO_LANEO_P N —p—— === ——————— oD o
DP_I G AUX_CH P/ N TP_DP_I G AUX_CHP/ N DP_I G AUX_CH_P/ N Sm@ — XD Ne2> k3 JHOM _TXD2_N MLO_LANEO_N 1FPe T4 Plaze g L\VDS 1 G B DATA P<0> s
NOTE: 1M pul | -down required on DP_I G CA DET if DP not used. l_ | FPB_TXD4 Niy29 g | LVDS |G B DATA N<O> sca
NOTE: 20K pul | -down required on DP_HPD_DET. 7583 69C7 COIOT} DP 1G AUX CH P =23 [DP_AUX_CHO_P | FPB_TXD5_P| 129 g LVDS | G B DATA P<1> oo s
NOTE: 1K pul | -down required on DP_IG AUX CH N if DP is used. 7583 697 qoom}—DP 1 G AUX CH N —22QDP_AUX_CHO_N < IFPB_TXD5_Ny29 g 1 LVDS |G B DATA N<l> 80
| FPB_TXD6_P|L20__ gy LVDS | G B DATA P<2> o oo
NOTE: HDM port requires |evel-shifting. I FP interface can . —DVI HPD GMUX | NT (See bel ow) - i lhpLuc 2/ GPI O 22 I v ) LVDS | G B DATA N<2> o
R ™ - . DE > — Ot ——
be used to provide HDM or dual -channel TMDS wi t hout sop0 —MCP_HDM__HPD. - Fa1 |HPLUG | 3 | FPB_TXD7_P| a0 LVDS | G B DATA P<3> o
level -shifters. oo u | FPB_TXD7 N80 LVDS | G B DATA N<3> s
LVDS: Power +VDD_| FPx at 1.8V 2307 785_=PP3V3R1VB SO MCP | FP_VDD — N ——————— "D
Dual - channel TNMDS: Power +VDD_|FPx at 3.3V 190 mA (A01, 1.8V) M7 [+vDD_| FPA
\26 ] <30 LVDS | G DDC CGLK
e PP3V3 SO MCP VPLL +VDD_| FPB DDC_CLK2/GPI O 23| G0 g | LVDSIGDDCCOK ¢y eor escs
DDC_DATA2/ GPI O 24| B30 _quuuggy | L | T, 6c7 685
16 mA (A01) 8 m w8 |+v PLL_| FPAB r
M9
8 m +V_PLL_HDM DO OLK3| 1 g =MCP_HDM _DDC CLK oo oo
2307 707 _=PP1V0O5 SO MCP _HDM VDD T25_|+VDD_HDM DDC_DATA3| E31 > =MCP_HDM _DDC DATA CBD oo
95 mA (AO01)
7583 2307 ¢} MCP_HDM._ RSET 331 |HDM _RSET | FPAB_RSET| E32 MCP_| FPAB RSET oD 2908 7589
7583 2307 T} MCP_HDM__ VPROBE 330 |HDM _VPROBE | FPAB_VPROBE| 31 MCP_| FPAB VPROBE O 2305 7583
'R1850
10K
GPIOCs 57-59 (if LCD panel is used): § 5%
116w
VE-LF
I'n MCP79 these pins have undocunented internal , 402
pull -ups (~10K to 3.3V S0). To ensure pins are |ow
by default, pull-downs (1K or stronger) nust be used. =<
s E h & h -
=DVI _HPD_GMUX_I NT: : :
Alias to DVI_HPD for systens using |FP for DVI. Appl e | nc D
Alias to GWX_INT for systenms with GVUX ®
Alias to HPLUG DET2 for other systens. C 0 0
Pul | -down (20k) required in all cases. NOTI CE OF PROPRI ETARY PROPERTY: T —
oA g UL T I
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uUl400
MCP79- TOPO- B

BGA
(7 oF 11)

7608 1802 PCl_REQD L T20[PCl _REQU# PCl _GNTO#yR3 - TP PCl_GNTO L
7600 1002 PCl_REQL L Vo {PCl _REQL#/ FANRPNVR PCI _GNT1#/ FANCTL2|5ut0 - TP PCl_GNT1 L
5505 3507 3501 3584 1602 (OO EVW PVR_EN T3{PCI _REQR#/ GPI O_40/ RS232_DSR¥# PCl _GNT2#/ GPl O_41/ RS232_DTRit|pR% TAG T acs
5703 Q}—AUD_| PHS SW TCH EN WPCl _REQB#/ GPI O_38/ RS232_CTSH PCI _GNT3#/ GPI O_39/ RS232_RTS#|qu11 - GVUX JTAG TDI oD 5o
woz (ER)—MEP RS232 SINL  T4gPCI_REQM#/ GPl O 52/ RS232_SI N# PCl _GNT4#/ GPI O_53/ RS232_SOUT#[P3 g ~ MOP RS232 SQUT L oy uece
7608 1203 B MCP_DEBUG<O: AC3_|PCl _ADO PCl _CBEO# |3 TP_PX BE_L<0>
7608 1203 Ty MCP_DEBUG<1> AEL0_[PCI _ADL PCl_CBEL#()AC gy TP POl CBE L<l>
o0 126 (B MCP_DEBUG<2> ACA IPCI _AD2 PCl_CBE2#(PALL gy TP POl CBE L<2>
7om8 120 CEry—MCP DEBUG<3> AELL |PCI_AD3 PCl_CBE3#{QYM0 gy TP POl CBE L<3>
7600 1263 () MOP__DEBUG<4> agz POl _AD4
7608 )zg@ MCP_DEBUG<S: A _IPCl _AD5 PCl _DEVSEL# [nAA9 TP DEVSEL L
7608 1203 LTy MCP_DEBUG<6> 282 IPCI _AD6 PCl_FRAVE#(SYS gy TP PCI FRAVEL
760 1203 () MCP_DEBUGK7> Act_|pcl _AD7 PCl | RDY#(PAL) gy TP PCOI IRDY L
TP _PCl_AD<8> A8 |PCi_AD8 PCI _PAR| YL = TP_PCl_PAR
TP_PCl_AD<9> ~2 lpal _AD9 PCl_PERR#/ GPI O 43/ RS232_DCDHA2 gy TP PO PERR L
TP _PCl_AD<10> A _PCI _AD10 PCI_SERRH|MAT gy — TP PCl SERRL
TP POl AD<11> ACI0_IPCI _AD11 PCI_STOP#(Y2 gy — TP PCl STOPL
TP_PCl_AD<12> aci1 |polADI2
TP_PCl_AD<13> a1 | ADL3 — \ :!c' BENF’;/S)GP' O 30pk o= PM LATRI GEER L D 2%
TP _PCl_AD<14> s |pal_AD14 O
TP_PCl_AD<15> vs_|pci_ADLS
TP_PCl_AD<16> ve_|PCI_AD16 D_ PO _RESETO#|yR10 - MEM VIT EN R o 210
TP_PCl _AD<17> v6 |pcl_AD17 PCl _RESET1#R11 TP, RESET1 L
TP_PCl _AD<18> w_|pCl _AD18
TP_PCl_AD<19> w_|pci_AD19
TP_PCl_AD<20> va_|PCl _AD20 pa cLkolms L TP PO CLKO
TP_PCl_AD<21> ve |pal _AD21 o - Th POl QLKL
16 PO AD=22> 2 _{PCl _AD22 POl CLK2| re . coPO__CLK33M MCP_R
TP_PCl AD<23> ve |pcl _AD23 - g
TP_PCl_AD<24> W |pal_AD24 .
TP_PCl_AD<25> w1 |pal _AD25 sz1910
TP_PCl_AD<26> w_|pci _AD26 iew
TP_PCl_AD<27> s |pal_AD27 P
Tl _Abraes 2 PCl_AD28 PLACEMENT_NOTE=P| ace close to pin RS
TP_PCl_AD<29> U lPCl _AD29 PCl_CLKI N
TP_PCl _AD<30> 15_|PCI _ADSO
TP_PCl _AD<31> w_|pal_AD31
TP PCl_INTWL P2lPCI _I NTW
i o b ap p USSEMERL RSSO 2 iAW USEMEL g oo o
TP PCl INTZ L mg ol I NTZ# LPC_PWRDWN#/ GPI O_54/ EXT_NM # €12 LPC PWRDWN L o <ocs 4203
LPC RESETO#{AE5 g | LPC RESET L O 204 763
TP _PCl_TRDY L v3qPCI _TRDY# O
LPC_ADO| A8 -— LPC AD R<0> R1950 22 1 A2 LPC AD<0> CED “ocs 4205 76c2
PM CLKRUN L ALy D_ A2 LPC AD R<1> R1951 22 1 o % IBW  MELF 402 ) po ap<l> 4008 4208 76C3
4205 4005 [T 9PCI _CLKRUN#/ GPI O_42 LPC_ADL pang AN o5 oD
LPC_AD2| ADL Pl LPC AD R<2> R1952 22 1 AAAZ LPC AD<2> CBD @005 420 7663
ocz ry—FWPME L AE2|LPC_DRQL#/ GPI O_19 Int PU —I LPC_ADB| A5 by LPC AD R<3> R1953 22 1 o % MIW WMELF 402 ) po apegs> B 0 42 7603
.| — e 5% 1/ 16W MF-LF 402
TP_LPC DRQD L AELYLPC_DRQD#  Int PU
4200 a0cs (Ery—LPC_SERI RQ AE6_|LPC_SERIRQ Int PU LPC CLKOL A g | LPC CLK33M SMC R D 284 7603
1
w24 |GNDB5 GND98 VZjI lROlK961
w26 |GND66 GND99| Y2 g?}’%w
S oot 1A
U8 _IGND69 GND102|_AB20 Strap for Boot ROM Sel ection (See HDA_SDOUT)
vi6 |GND70 aD103| e : =
vi7_lGND71 GND104/|_AB23
vis_|GND72 GNDlOSI:
)y V20 [GND73 GND106| 4825
)\ V22 [G\D74 GND107 I:
V24 |GND75 GND108| AB27
V26 |GND76 GND109| AB28
ve7_laND77 D GND110| B34
28 [GND78 GND111 E:
va3 |GND79 GND112| AB4
var_|GNDBo ap113[ e
Vva_|GND81 GND114| Ac22
vao_|anps2 G\D115
vi_|GNDB3 GND116| A0
V20 [GNDB4 G\D117 E
V22 [GNDB5 GND118] ACS
ve4 |GNDB6 GND119|_AD16
ves |GNDB7 anp120[ a0
Wo_IGND88 GND121| AD18
w3 |GNDB9 GND122/_AD:
Y16 |GNDOO GND123|_AD20
Y17_|GNDO1 GND124I:
Y18 |GND92 GND125| Aes ¢
Y19 |GNDO3 GND126| Axee ¢
Y20 [GND94 GND127| D27
p— Y22 |GND95 GND128| AD28
¥24_|GNDO6 G\D129
——¥25 [GND97 GND130} Ans4

7608
7608

3506 35C7 3504 35A4

1807
1807
1807

1807

2080 1701 70s_=PP3V3 SO MCP GPI O

MCP_RS232 SOUT L R1989 8.2K 1 2
5% 1/ 16W MF- LF 402

PCl_REQD L R1990 8.2K 1 2
PCl_REQL L R1991  8.2K 1%2 S% MW M-LF 402
FW PVWR EN R1992 8.2K 1 o % W WRLF 402
MCP RS232 SIN L R1994  8.2K 1 o 5% VIW  WRLF 402
N s —mew e a0

asum=

MCP PCl & LPC
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Current nunbers from email
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75A3 37A2

oM T

75A3 37C3

TA HDD R2D C P - A7 ISATA AO_TX_P
758 372 T} —SATA HDD R2D C N - AI6SATA_A0_TX_N
752 3782 [gy—SATA HDD D2R N - A5 JSATA_AO_RX_N
759 3702 [Ty SATA HDD D2R P - ~13 |SATA_AO_RX_P
7583 3763 (OO} SATA ODD R2D C P - AL ISATA_AL_TX_P
TA DCN AJLOSATA AL_TX_N
758 370 [Ty—SATA ODD D2R N - AI9JSATA AL_RX_N
75% 970 [Ty SATA ODD D2R P - 20 |SATA_AL_RX_P
TP _SATA C R2D CP - A2 |SATA BO_TX P
TP_SATA C R2D CN - AI3JSATA BO_TX_N
TP_SATA C D2RN - 12 JSATA BO_RX_N
- \ BO_RX_|
TP_SATA C D2RP - A1 ISATA BO_RX_P
- \ BO_RX_|
TP_SATA D R2D CP - A |SATA BL_TX_P
TP_SATA D R2D CN - AL3|SATA B1_TX_N
TP_SATA D D2RN - AL4|SATA B1_RX_N
- \ B1_RX_|
TP_SATA D D2RP - A3 |SATA B1_RX_P
TP_SATA E R2D CP - an_|SATA CO_TX_P
TP _SATA R2D CN - AMLNSATA CO_TX_N
TP_SATA E D2RN - Ave {SATA CO_RX_N
TP_SATA E D2RP - A8 ISATA CO_RX_P
- \ CO_RX_|
TP_SATA F R2D CP - AP3_|SATA C1_TX_P
TP _SATA F R2D CN - AP2{SATA C1_TX_N
TP_SATA F_D2RN - AN HSATA C1_RX_N
_TP_SATA F_D2RP - AN |SATA C1_RX_P
TP_NMCP_SATALED L - E12{SATA LED#
2280 _PP1VO5 SO MCP PLL_SATA AE16 |+ PLL_SATA
84 mA (A01)
785 _=PP1V05 SO MCP_SATA DVDDO
43 A (AO1, DVDDO & 1) AF19_[+DVDDO_SATAL
AGI6_[+DVDDO_SATA2
AGL7_|+DVDDO_SATA3
AG19_[+DVDDO_SATA4
a6 _=PP1V05 SO _MCP_SATA DVDDL
AH17_[+DVDD1_SATAL
AH19_[+DVDD1_SATA2
726 _=PP1V05_S0_NMCP_SATA_AVDDO
127 mA (AO1, AVDDO & 1) A112_[+AVDDO_SATAL
ANLL [+AVDDO_SATA2
AK12_|+AVDDO_SATA3
AK13_[+AVDDO_SATA4
AL12 [+AVDDO_SATAS
A1 [+AVDDO_SATAG
AM2_|+AVDDO_SATA?
ANL2_|+AVDDO_SATAS
ALL3 |+AVDDO_SATA9
786 _=PP1V05 SO MCP SATA AVDDL
ANL4 [+AVDDL_SATAL
ALL4 |+AVDDL_SATA2
A3 [+AVDD1_SATA3
Avia_[+AVDDL_SATA4
75a3 MOP_SATA TERMP =)

‘R2010

nunber) .

2. 49K
1%

If all
If all

SATA_Ax & Bx pins are

SATA_TERWP

Ul400
MCP79- TOPO- B
BGA

(8 OF 11)

SATA
USB

not used, ground DVDDO_SATA and AVDDO_SATA.
SATA_Cx pins are not used, ground DVDD1_SATA and AVDDl1_SATA.

External A
USBO_P[ 29 B_EXTA P 3888 763
USBO_Np222. USB EXTA N 3888 763
AirPort (PCle M ni-Card)
USB1_P| <28 USB MNP 8cs
USBL_N®S _ qpugp— USB M NI N D«
External D
USB2_P| A28 gy  USB EXTD P D o
USB2 N)B28 gy USBEXTDN ey oo
Carner a
USB3_P| F29 B, P 2985 76c3
USB3_NIGRS gy USB CAVERA N CED 7955 753
IR
USBA_PLI2T gy USBIRP ¢y 007 76m
USB4_Njp27. B 3907 7683
Geyser Trackpad/ Keyboar d
UsB5_P| 26 USB TPAD P 4888 7083
USBS_N|3227 gy USB TPADN e ases 7om
Bl uet oot h
USB6_P| F27 B BT P 2085 763
USBE_NIOR7 gy USB BTN ey oo e
External B
USB7_PL 27 gy USBEXTBP ~~~~~ pey oem 7ee
USB7_NjyE2Z B EXTB N 3884 7688
ExpressCard
USB8 Pl K25 gy USB EXCARD P S oo =PP3V3 S5 MCP_GPI O 783 1707
USBB_NIL2S gy USB_ EXCARD N D =
External C
useo_p| tes USB EXTC P acs 'R2051 ‘R2053
USBO_N3J25 gy USB EXTCN ey oo § 8. 2K § 8. 2K
% 5%
116w 116w
USB10_P| F25 TP_USB 10P , oz , o2
USB10_Npy&5 TP_USB 10N
USBLL_P| K22 gy  USB CARDREADER P (g oy 7ems R2050* R2052*
USB11_Njyt23 USB_CARDREADER N s0cr 7688 8. 2K 8. 2K
- — G A
02, 02
USB_OQ0#/ GPI O_25[5121 __ gue USB EXTA OC L am e
USB_OCL#/ GPl O 26521 g USB EXTB OC L am e
USB_OC2#/ GPI O 27/ MPI O2L___ gpe USB_EXTC COC L M
USB_OC3#/ GPl O_28/ MGPI 2L gpe EXCARD OC L am e
+V_PLL_USB| L28 PP3V3 SO MCP PLL USB 2284
19 mA (A01)
USB_RBI AS_GND|_A27 68 MOP_USB RBI AS GND
R2060*
GND131| ADS5 806
@aND132| ADe7 116w
GND133[ Axe oz ,
GND134| AE22 ¢
GND135| AE24 ¢
aND136| AE3 | =
GND137| AE4
GND138| A6
GND139| AF16
GNDL40|_AF17
GND141| AF18
G\ND142| AF20
GND143| AF22 ¢
GND144| AF26
GND145|_AF27
GND146| AF28 ¢
GND147|_AF33
GND148| AF34
GND149|_AF37
GND150 AF40
GND151| Acie
GND152| A0 ¢
GND153| A2 ¢
GND154| A6 ¢
GND155| AG6
G\D156 E
GND157| AH18
G\D158
GND159| Are2
GND160 I:
e

MCP SATA &

USB
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Bl OS Boot Sel ect
I/ F HDA_SDOUT LPC_FRAVE#
LPC 0 0
PCl 0 1
SPI O 1 0
1 1

SPIO = SPI_CSO_L, SPI1 = SPI_CS1_L

R1961 and R2160 sel ects SPI0O ROM by

defaul t,

LPC+ debug card pulls

LPC_FRAVE# high for SPI1 ROM override.

NOTE: MCP79 does not
LPC ROVs.
not use LPC for

So Appl e designs wll

NOTE: MCP79 rev A0l does not support

|
|
|
|
|
|
|
|
|
| SPI 1
|
|
|
|
|
|
|
|
|

| SPI'1 option.

Rev BO1 will.

support FWH, only

Boot ROM overri de.

BUF_SI O CLK Frequency

| |
| |
| Frequency HDA_SYNC |
| - |
| 24 MHz |
| |
| 14.31818 MHz 0 |
|l L L L L L L L L L L L L - -
: SPI Frequency Sel ect :
| Fr equency SPI _DO SPI _CLK !
| = = |
| 31 Mz 0 0 |
|
: 42 Mtz 0 1 |
| 25 MHz 1 0 :
|
| 1 MHz 1 1 |
| |
|

| NOTE:_Straps not

provi ded on this page.

asum=

MCP HDA & M SC

(j Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

o T
M:PL7%-4T(£0 B =PP3V3RIV5_SO_MCP_HDA 7cs 2008 2288
BGA _ 7 mA (A01)
(9 OF 11)
+V_DUAL_HDA1| J16 'R2160
+V_DUAL_HDA2 | K16 8. 2K
iew
VE-LF
< 02 R2170
22
1ex 5207 [y HDA_SDI N >G5 |HDA SDATA | N0 D HDA _SDATA OUT| F15__ g bens 0w HDA SDOUT R AR, A HDA SDOUT oD 2 7o
Int PD I S
R2171 L
22
TP_MB RAM SI ZE w214 |HDA SDATA I N1_GPl O_2/ PS2_KB_CLK HDA_BI TCLK| E15 7683 20a7HDA BI T CLK R 1 2 HDA BIT CLK oo s2c7 Tess
- \ \INL_ ) _KB_|
Int PD U
MELF R221272
_PP3V3RIVE SO MCP HDA TP_M.B_RAM VENDCR 315 |HDA_SDATA_| N2_GPI O_3/ PS2_KB_DATA HDA_RESET* |15 g 76 2040 HDA RST R L 1 2 __HDA RST L o seer 7o
2288 2008 7C5= (MXMLOK for MXM syst ens) Int PD yow
'R2110 R22:g73 c
49.9 HDA_SYNC| L15 g 7em gaHDA SYNC R 2 HDA_SYNC oy s o8
1% 5%
Liew 1/ 16W
WL M- LF
, 402 402
76a3 MOP_HDA PULLDN COVP A15_|HDA_PULLDN_COVP HDA_DOCK_EN*_GPI O_4/ PS2_M5_CLKISKIT gy MCP GPIO 4 208
HDA_DOCK_RST* _GPI O_5/ PS2_MB_DATALLT gy AUD 1 2C INT L T 20m 5708
2202 PP1VO5_S0_MCP PLL_NV.
7 A (A01) 20 mad  Aes v PLL W H SLP_S3* [yai7 PM SLP L 6C3 3287 35A5 40CS G605 7008
17 m AEL7 |+V_PLL_SP_SPREF SLP_RMGT* |5317 - PM SLP RMGT L oo o
SLP_S5* |17 - PMSLP $4 L OO 62 40Cs a1a2 6608
2404 215 6cs_PP3V3 G3 RTC -
4288 =SPI_CS1 R L B L24 |GPI O_1/ PWRDN_OK/ SPI _CS1 THERM DI OOE_Plot g MCP THVDI CDE P PR
4152 4005 3ses 3207 [Tgy—SMC ADAPTER EN - -250GPI O_12_SUS_STAT_ACCLMIR_EXT_TRI G_L THERM DI ODE Njsciz T N oD 4085 8008
A B S 7c5 2183 2288
R2120* ‘R2121 TP _SB A20GATE K13 JWOGATE  Int PU
49 %5 % ?3' oK TP KBDRSTI N L L13JKBRDRSTI N* | nt PU MCP_VI DO/ GPI O_13| L20 - MCP_VI D<0> D 205 6308
st ot 400 SMC WAKE SCI L & CI°9SIO PME*  Int PU (S5) MCP_VI D1/ GPI O_14] 120 gy MCP_VI D<1> [T 2080 638
022 2402 soms [Ty SMC RUNTIVE SO L - CIBQEXT_SM / GPI 0 32* Int PU (S5) MCP_VI D2/ GPI O_15[ 121 g MCP_VI D<2> oD 2050 s
SM | NTRUDER L 200l NTRUDER* PRl as e MCP SPKR
-
TP MCP LID L - V5QLIDF Int PU (S5)
408 [Ty PM BATLOW L - sl It PU (S5) SVB_CLKO| L19 g SMBUS MCP 0 CLK Ty 125 as0s 7683
SVB DATAO| K19 P SMBUS MCP 0 DATA LBy 1280 4308 7683 5% USER node: Nor mal
— — f
7383 6208 PM DPRSLPVR - ICPU_DPRSLPVR SMB_CLK1/ MBMB_CLK| G1 - SMBUS MCP 1 CLK D 4388 7683 :/pzﬁ‘év SAFE node: For ROVSI P
- g ( ) 40
SVB_DATAL/ MSVB_DATA| F21___ gy SMBUS MCP_1 DATA CBD) +388 7683 3 recovery
We3 El
B Em P\;RBT:" LDEBQN:E L & CLEPVRBTN® I nt PU (S5) U) SVB_ALERT*/ GPI O_64( - AP_PVR_EN {OOD 2085 2905 3207 Connects to SMC for
o1 =
2o () PMSYSRST DEBOUNCE L g DIGQRSTBTN® Int PU automatic recovery.
(MGPI 2) FANRPMD/ GPI O 60| Bl2 g MEM EVENT L Y 20m 2645 2745 4088
RTC RST L - CORTC_RST* FANCTLO/ GPI O 61| A1z ; QDD PWR EN L o 70
(MGPI B) FANRPML/ GPI O_63| D12 gpe SMC | G THROTTLE L O 2om 4100
008 (TR PM RSMRST L - D20 IPWRGD_SB FANCTL1/ GPl O 62| c12 s ARB DETECT 204
s MN)—MP PS PWRGD | g E20 IPS PURGD 2! -
2an5 [T MCP_CPU VLD - c17_|cPU_VLD CPUVDD_EN| D17 - MCP_CPUVDD EN oD 2458
20 (TR JTAG MCP_TDI - E19 PYTAG TDI Int PU SPI Cs0/ GPI O 10|.cis ey SPI CSO R L 4287 70m3
1263 JTAG MCP_TDO &0 [ITAG TDO - - - oD
< - - SPI _CLK/ GPI O 11| D13 -l SPI_CLK R {OOD) 4285 42C8 76A3
1263 JTAG NCP_TNB 219 UTAG TVB Int PU 3 5 Pl
unnrg - - SPl_DI/GPIOBLCS g SPL_M SO ) <25 427 7m0
1203 [Ay—JTAG MOP TRST L 18I TAG TRST* SPl DO GPIO ol B1a o SPl_MOSI R 4265 4207 7683
1200 [Ty JTAG MCPTCK -0 TAG TCK -! = - D>
2488 MCP_CLK25M XTALI N - A6 IXTALIN SUS CLK/ GPI O 34| Bl g PM CLK32K SUSCLK R oD 248 768
[nmog -5 — = -
2400 (OO} MCP_CLK25M XTALQUT 516 XTALQUT BUF_SI O CLklaer g TP_MP BUE SIO CGLK
2408 [ry—RIC CLK32K XTALIN - A12 XTALIN_RTC TEST_MODE EN| K22 g |
2400 @@OT}—RTC_CLK32K XTALOUT @51 XTALOUT_RTC PKG TEST| 122 g
R2150° ‘R2151
10K g 100K
5% %
/16w T1ew
VE-LF VE-LF
a0z , , 402
=PP3V3_SO_MCP_GPI O 765 171 1800
HD t t =PP3V3_S3_MP GPI O 708
p p 1 1 1 1 2
14 R2154
For EM Reduction on HDA interface 1R02K140 lf02K141 1R02K142 1R02K 3
50 § e § 5 50
T1ew T1ew 16w U1ew
y X CUF it
HDA SDOUT R 2004 7603 L0z 02" 02 , 02
HDA BIT CLK R 2004 7683 NP GPLO 4 rocs soos 3207
HDA RST R L 2004 7683 AUD 12C INT L 20 5708
HDA SYNC R 2004 7683 MEM EVENT L 2083 2645 2745 4088
SMC | G THROTTLE L 2083 4104 203 6308
C€2170 * c2172 + 20 6308
10PF 10PF —— ARB DETECT 2083 203 sace
5% 596 ——
sov sov
cERM 2 cErRM 2 N
202 202 'R2147 R2155 R2156
100K 22K 2K
12171 1 C2173 iew iew iew
10PF 10PF o or or
% % 2 2 2
Sov Sov
2 cErRm 2 cErRM
402 402
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Ul400
MCP79- TOPO- B
BGA
(11 OF 11)
— A6 IGND161 GND253|_AV40
A3 |GND162 GND254| BAL
AB4 IGND163 GND255| BA4
AHB7 IGND164 GND256| A1
L ~98 [GND165 aND257| AYe
AJ39 IGND166 GND258| L35
AJ8 IGND167 GND259| BC33
AK10_IGND168 GND260|_BS37
AG3 IGND169 GND261| BAL
AK34 IGND170 GND262| Av1d
AK37 |GND171 GND263| BSS
AK4 IGND172 GND264| <2
AK40 IGND173 GND265| D10
AL36 IGND174 GND266| D14
AL40 IGND175 GND267| D15
ALS IGND176 GND268| D18
Ao |GND177 GND269| D19
AMLE_|GND178 GND270| D22 o
AMI8 |GND179 GND271| D23
p—AV20 IGND180 GND272| D26
p— A2 IGND181 GND273| D30
AVR4 |GND182 GND274| D37
p— A6 IGND183 GND275| D6
p—AVBO_IGND184 GND276| E13
AVB4_IGND185 GND277| EL7
p—AVBS IGND186 GND278| E21____
AVB7 |GND187 GND279| E25
) ~vee [GND188 GND280| E29 ¢
AVE_IGND189 GND281| E33
AV6_|GND190 G\D282| F12
AW_|GND191 GND283| F16
AV®_IGND192 GND284| F32____
p—AP26 _IGND193 GND285| F8
p— A28 IGND194 GND286| GLO
) A0 [GND195 aND287| o2
p—ANS9 _IGND196 GND288| Gl4
AN IGND197 GND289| GL6
Y7_|GND198 GND290|_Bc12
AP10_IGND199 GND291| @2 o
) Aw6 [GND200 GND292| @4
AP14 |GND201 GND293| Ave0 4
AUL4 IGND202 GND294| &34
y— AP28 |GND203 GND295| G4
p—2P32_IGND204 GND296[ =43 4
AP34_|GND205 D GND297| &
) AP36 |GND206 G\ND298| G
AP37_IGND207 GND299|_Hi1
AP4_IGND208 GND300|_HLs
AP40_IGND209 GND301[ Av85 o
AP7_IGND210 GND302| _H23
A3 |GND211 GND303|_AN8
p—£R28 IGND212 GND304| &0 ¢
p—AR32 IGND213 GND305/|_J12
AR40_IGND214 GND306| I8
AT10 IGND215 GND307| K10
ARL2 |IGND216 GND308| K12
AT13 |GND217 GND309| K18
AT29 |GND218 GND310f K26 g
AT33 |GND219 GND311| K37
AT6 IGND220 GND312| K4
AT7_IGND221 GND31 K40
AT9_IGND222 GND3141 k8
AY21 |GND223 GND315| AUL
p—AY22 IGND224 GND316/|_L40
L12 |GND225 GND317| L43
AUL2 IGND226 GND318| L5
p— A28 IGND227 GND319| MO
AP33 |GND228 GND320| 84
) A2 [GND229 G\D321[ M5 o
p—AR30_IGND230 GND322| M7
) U6 [GND231 GND323| Y28
p— A8 IGND232 GND324| Y33
AX_IGND233 GND325|_Y34
L =8 [GND234 GNDB26| Y35 ¢
L F20 [aND235 GND327| Y87
p—AV28 |GND236 GND328[ Y38 4
> AV32 IGND237 GND329| AB17 _ o
p—~2V36 IGND238 GND330[_AB16 4
AV4_IGND239 GND331| AN26 o
AV7_IGND240 GND332|_AD7
AWLL IGND241 GND333| M1
p— 20 |GND242 GND334| AM
AR43 |GND243 GND335|_AB19
AM3 |GND244 GND336|_AY13
AY10 IGND245 GND337|_ P11
AV12 |GND246 GND338| Y6
AY30 |GND247 GND339|_T11
AY33 |GND248 GND340| Vi1
AY34 |GND249 GND341| Y11
AY37_|GND250 GND342|_AHLE
AY38 |GND251 GND343|_T22
AY41 IGND252

Current nunbers from email

Poonacha Kongetira provided 11/30/2007 4:04pm (no official

docunent

nunber) .

220 706 =PPVOORE_SO_MCP
23065 mA (A01, 1.2V)
16996 mA (A01, 1.0V)

2ama 2008 6c3_PP3V3_G3_RTC

10 UA (X®)
80 uA (S0)

o T
U1400
MCP79- TOPO- B
BGA
(10 oF 11) =PP1V05 SO MCP FSB 707 1302 1387 2208
[ Aes livop comer +VTT_cpuilRe2 {1139 mA 1182 mA (A01)
Ac23_|4+vDD_CORE2 +VTT_CPU2| Acs2
,ws LoD cores +VTT_oPus| e
Ai2_|+VDD_CORE4 +VTT_cpual sze
AGL0_|+VDD_CORES +VTT_cpus| ez ]
AS_|+VDD_CORES +VTT_OPUB|_T22
v21_|+vDD_CORE? +VTT_cpur| ez |
v23_|+vDD_CORES +VTT_cpuglvez ]
AaLe |+VDD_CORE9 +VTT_cpuol vez [
| a6 lhvpD corE10 +VTT_CPULO| Pa1
A27_|+VDD_CORE11 +VTT_cpuLl| ars2  {
) Aws lvDD_CORE12 +VTT_cpuL2| Ass2 |
Acte +VDD CORE13 +VTT_cpuL3| a2 |
Acl7_|+VDD_CORE14 +VTT_CPUL4| w32
Acte +vDD_CORE1S +VTT_CPULS| AL
Acto |+VDD_CORE16 +VTT_cPUL6| A2
A20_|+vDD_CORE17 +VTT_CPUL7| Ams2 |
A1 |+VDD_COREL8 +VTT_CPU18| AL31
AAL7_L+VDD_CORE19 +VTT_cpulo| Ass2 |
A24_|+VDD_CORE20 +VTT_CPU20| B4t
A25_|+VDD_CORE21 +VTT_CPU21| B42
A26_|+VDD_CORE22 +VTT_CPUz2| o0
A27_|+VDD_CORE23 +VTT_CPU23| oa
A28 _|+VDD_CORE24 +VTT_CPU24| o2
AD21_|+VDD_CORE25 +VTT_CPU25| C2o |
AD23_|+VDD_CORE26 +VTT_CPU26| D10
ver_|+vDD_CORE27 +VTT_oPL27| D11
L, 25 lvDD_coRE28 +VTT_CPU28| E38 ¢
a8 |+VDD_CORE29 +VTT_CPU2o| E20 |
AE19_|+VDD_CORE30 D: +VTT_CPU30|_Fe7
L Ae21 VDD _CORE31 % +VTT_CPus1| Fee |
| se23 LvoD CoRES2 +VTT_CPus2| Fee |
) re25 lvDD_CORES3 +VTT_cPus3| e
) re26 l+vDD_CORE34 +VTT_CPus4l ce7
) Ae27 l+vDD_CORESS +VTT_CPuss| cee |
) A28 L+VDD_CORE36 D_ +VTT_CPUB6G| H35 ¢
AF10_|+VDD_CORE37 +VTT_oPUBT7| ter
AFLL|+VDD_CORE38 +VTT_CPuss| 24
Aa19_L+VDD_CORE39 +VTT_CPU3o| i35
AF2_|+VDD_CORE40 +VTT_CPUAO| kss |
AF21 +VDD_CORE41 +VIT_CPUAL| K34 ¢
AF23 |+V/DD_CORE42 +VTT_CPU42| K35 ¢
) s25 LvoD CORE43 +VTT_CPUA3| Le2
AF3_|+VDD_CORE44 +VTT_CPuA4| Les
AF4_|+VDD_CORE45 +VTT_CPUAS| L34
AF7_|+VDD_CORE46 +VTT_CPUAG| Me1
A3 |+VDD_CORE47 +VTT_CPuA7| M2 |
AF9_|+VDD_CORE48 +VTT_CPuag| tes
) A0 lvDD_CORE49 +VTT_CPu4g| tet
AGlL |+VDD_CORES0 +VTT_CPUSO| P22 ¢
Aci2_|+VDD_CORE51 +VTT_cPus1| ve2 |
A®1_|+VDD_CORE52 +VTT_CPUs2| ass2 |
A®3_|+VDD_CORE53
) A®@s l+vDD_CORES4 +VTT_CPUCLK| Ace2 43 mA
A®_|+VDD_CORESS
A4_|+VDD_CORES6
g :zi giz; =PP3V3 SO MP 705 2002 2288
————— Vo +3.3V_1| Apio 450 mA (AO1)
AGL+VDD_CORES9 +3.3v 2 A |
AG8_|+VDD_CORE6O 3 3v 3| sei0
A®_|+VDD_CORE61 I P
A |+vDD_CORE62 -
a0 |+vDD_CORES3 33V S
AH11 [+VDD_CORE64 :2 2&5?‘
ves_|+VDD_CORE6S -
- +3.3V_8| Y9
A2 |+VDD_CORE66 =
23 |+VDD_CORE67
| ws LoD CorES
| ~es Lvob cores9 =PP3V3 S5 MP 723 2288
A1l +VDD CORE70 +3. 3V_DUAL1| @8 16 m 266 mA (A01)
A8 L+VDD_CORE71 +3. 3V_DUAL2| H19
A +VDD_CORE72 +3. 3V_DUAL3| 20
A5 _|+VDD_CORE73 +3.3V_DUAL4| k20 |
A% |+VDD_CORE74
A_|+VDD_CORE75  +3. 3V_DUAL_USB1| @6 250 mA
A® +VDD_CORE76  +3. 3V_DUAL_USB2| ter
A4 |+VDD_CORE77 ~ +3. 3V_DUAL_USB3| 928
vei [+VDD_CORE78  +3.3V_DUAL_USB4| K28
ves_|+vDD_CORE79
,ves lhvoD coreso
AH2 +VDD_CORES1 =PP1V05_S5_MCP_VDD_AUXC 783 2208
+VDD_AUXCL|_T21 105 mA (A01)
+VDD_AUXC2| 21
Iiwm‘r +VDD_AUXC3|_ve1

asum=
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MCP Core Power
2105 706 _=PPVCORE SO MCP

NV: 1x 10uF 0805, 2x 4.7uF 0402, 3x 1uF 0402,

23065 mA (A01, 1.2V)
16996 mA (A01, 1.0V)

(No 1 G vs. EG data)

MCP PCI E (DVDD) Power
707 7a8_=PP1V0O5 SO _MCP PEX DVDD

9x 0. 1uF 0402 (23.3 uF)

57 mA (A01)

MCP 1. 05V AUX Power
2143 783_=PP1V05 S5 MCP VDD AUXC

105 mA (A01)

MCP FSB (VTT) Power

2108 1387 13a2 707 _=PP1V05 SO MCP FSB

1182 mA (A01)

MCP Menory Power
15¢7 15c3 785 _=PP1VBRIVS SO MCP MEM

4771 mA (AO01, DDR3)

MCP 3. 3V Power
2183 20c2 705 _=PP3V3_S0_MCP

450 mA (AO1)

MCP 3.3V AUX/ USB Power
2183 7a3_=PP3V3 S5 MCP

266 mA (A01)

MCP 3.3V/ 1.5V HDA Power
2008 2008 705 _=PP3V3R1V5 SO MCP HDA

7 mA (A01)

=PP1V05 ENET MCP PLL MAC

Appl e: 4x 4. 7uF 0402, 4x 1uF 0402, 6x 0. 1uF 0402 (23.4 uF)
C2500 * C2501 * C2503 * 1 C2504 1 C2505 1 C2506 1 C2507 1 C2508 1 C2509 1 C2510 1 C2511 1 C2512 1 C2513
4. 70F —— 4. 70F —— 4. 70F —— —L1 —1uF —41uF — 0. 1UF — 0. 1UF — 0. 1UF —Lo0.1uF —Lo0.1uF 0. 1UF
20% 2006 —— 2006 —— — 10% — 10% — 10% — 0% — 200 — 200 — 200 200
% % % fi fig fi 8% 8% 8% bt £V
X5R-1 2 X5R- 1 2 X5R-1 2 2 X5R 2 X5R 2 X5R 2 CERM 2 CEF 2 CERM 2 CEf 2 CERM 2 CERM
o3 o o e e r 55 55 55 55 55 55
MCP SATA (DVDD) Power L2570 NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 1uF 0402, 2x 0.1uF 0402 (16.9 UF)
707 786 _=PP1VO5 SO MCP_SATA DVDD o7 _=PP1V05 SO _NCP_AVDD UFE 30- OHM 5A Apple: 5x 2. 2uF 0402 (11 uF) PP1V05 SO NMCP_PEX_AVDD a8
M N_LI NE_W DTH=0. 4 MM
43 mA (AO1) 333 mA (A01) LYY Y Lz M N_NECKW DTH-0. 2 M 206 mA (A01)
0603 VOLTAGE=T. 05V
1 C2517 1 C2518 1 C2519 C2520 * 1 C2521 1 C2570 1 C2571
L 1uF —L 0. 1uF 0. 1uF 4. 7UF 0. 1uF —L2 5uF —L2 5uF
T 1o% T So% 200 20% 200 — 5% — 565
0V v v i oV & e
2 XsR 2 CERM 2 CERM X5R 1 2 2 2 CERM 2 Ci
402-1 402 402 402 402 402-LF
il T NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x O.1uF 0402 (14.9 uF)
1. 05V
MCP 1. 05V RMGT Power L2575 Appl e 2x 2. 2uF 0402 (4.4 uF)
1706 7a5_=PP1V05 ENET MCP RMGT 30- OHV 5A PP1V05 SO MCP SATA AVDD 708
131 mA (A01) LYY YL M N W BTHES: £ W 127 mA (A01)
2605 VOLTAGEST. 05V
C2528 * 1 C2529 1 C2575 1 C2576
4. 7UF 0. 1uF —L2 5 —L2 5
20% 200 20%% 2006
% 8% 2% %
X5R- 1 2 2 CEF 2 RM 2 CERM
o3 55 i
NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 0.1uF 0402 (14.9 uF) L2580
Apple: 7x 2. 2uF 0402 (15.4 uF) esp1 785_=PP1VO5 SO MCP PLL UF 30-CHM 1. 7A PP1V05 SO MCP PLL FSB j3
M N LINE WDTFEO. 4 M
562 mA (A01) : : o M NNEGK W DTH-0. 2 M4 270 mA (AO1)
0402 VOLTAGE=T. 05V
1 .C2530 1.C2531 1.C2532 1.C2533 1.C2534 1 C2535 1 C2536 C2592 C2580 1 1.C2581
—L2 2uF —L2 2uF —L2 2uF —L2 2uF —L2 2uF —L2 2uF 2 2UF 10UF 4. 7UF — 0. 1UF
5004 p— p— p— p— p— So0% 20% 20% 200
e e e e e e e 23 v
2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 RM X5R 2 CERM
ot SooLF GooLF GooLF GooLF GooLF GooLF 505 403
100
84 mA (A01)
C2540 * 1 C2541 1.C2542 1.C2543 1 C2545 1 C2546 1 .C2547 1.C2548 1 C2549
4. 70F —— ——0.1UF — 0. 1UF —Lo0.1uF —Lo0.1uF —Lo0.1uF —Lo0.1uF —Lo0.1uF 0. 1UF
20% T 20% T 20% T 20% T 20% T 20% T 20% T 20% 20%
% 8% 8% v 8% i v 2% bl
X5R- 1 2 2 CEf 2 CEf 2 CEf 2 2 CEf 2 CEf 2 CEf 2 CERM
o3 55 55 55 55 55 55 55 65
NV: 1x 4. 7uF 1x 0. 1uF 0402 (4.8 UF
NV: 1x 4.7uF 0603, 4x 0.1uF 0402 (5.1 uF) L255 Aol ex T ; 231203110;(2 2uuF§J 02 (4.8 uR) L258
. . . 30-OHM 1. 7A
Appl e 4x 2. 2uF 0402 (8.8 uF) e ZPP3V3 SO NP PLL U 30-OHVH 1. 7A el oLl LS o _PP1VO5_SO_NCP PLL_SATA 1086
W N LTNEW DTH=0. 4~V A O () () B M NNEGK W DTH-0. 3 M 84 mA (A01)
19 mA (A01) M NNEGKW DTH-0. 3 M 19 mA (AO1) saoe VOUTAGET. 05V
0402 VOLTAGE=3. 3V
C2584 1 C2585
1 C2550 1 2551 1 2552 1 C2553 1 2555 o L L5
—L_2 50 —L_2 50 —L_ 2 50F 2. 2UF 2. 2UF 20% 200
20% — 20% T 20% 20% 20% 4V 1o0v
6.3V 6.3V 6.3V 6.3V 6.3V X5R-1 2 2 CERM
2 2 CEr 2 2 RM 2 CERM 40: 402
S5 LF GooLF GooLF GooLF GooLF
L258
NV: 1x 4.7uF 0603, 1x O.1uF 0402 (4.8 uF) MCP 3.3V Et hernet Power NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF) 30-OHVH 1. 7A PPV bLL CORE o
le: 1x 2.2uF 0402 (2.2 UF le: 1x 2.2uF 0402 (2.2 UF %
Apple: 1x 2.2uF 0402 (2.2 uF) vons 1707 1700 785 _=PP3V3 ENET MCP_RMGT Apple: 1x 2.2uF 0402 (2.2 uF) 3 LI gﬁ:ﬁé’&i%%ﬁg Y 87 mA (A01)
83 A (A01) 0402 .
1 C2560 1 C2564 C2586 * 1.C2587
2. 2UF 2. 2UF 4. 7UF 0. 1UF
2% e % 8%
2 2 X5R-1 2 2 CERM
G5 LF G05°LF P 403
NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF) Lm2548
Appl e 1x 2. 2uF 0402 (2.2 uF) . - e SEPLVOS SO _WCP PLL W 2007
ple: : : 1 o M N-NEGKW DTH=0, 2 M 37 mA (A01)
VOLTAGEST. 05V
0402
1 C2562 C2588 *
2. 2UF 24 70F
e MCP79 Et her net VRef e
2 W o
G5 LF b
2286 1707 1708 785 _=PP3V3 ENET MCP_RMG]

5 mA (A01)

Current nunbers from email

Poonacha Kongetira provided 11/30/2007 4:04pm (no official

PP1VO5 ENET MCP PLL _MAC
M N_LINE_WDTH=0.4 MV
b M N_NEC
VOLTAGE=T.

5 m

05V

docunent nunber).

1708

(A01)

s

MCP St andard Decou

(j Appl e I nc.
®
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WF: Checklist says 0-ohmresistor placeholder for ferrite bead.

NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF)

NV: 1x 4.7uF 0603,
Appl e:

2x 2.2uF 0402 (4.4 uF)

2x 0. 1uF 0402 (4.9 uF)

17c3

Appl e: 1x 2.2uF 0402 (2.2 uF) NI.iZSgLS,B:
1786 786 _=PP3V3R1V8 SO MCP | FP VDD 7cs _=PP3V3 S0 MCP DAC UF
190 mA (A01, 1.8V) 206 mA (A01)
1 C2610
2. 2UF

1786 707 _=PP1V05 SO MCP _HDM VDD
95 mA (A01)

C2615 + C2616
4. 7UF 0. 1UF

20% 20%
av 10v

X5R-1 2 2 CERM
402 402

7583 17a3 _MCP_| FPAB RSET
7583 17a3 _MCP_| FPAB VPROBE

7583 1746

WF: Checklist says 0-ohmresistor placeholder for ferrite bead.
NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF)
Appl e: ??2?
PP3V3_S0_MCP_VPLL 1786
16 mA (A01)

L2640

7cs_=PP3V3_SO_MCP_VPLL_UF 30-OHM 1. 7A
M N LI NEW DTH=0. 4 MV

16 mA (A01) ’m 2 M N_NECK_W DTH=0. 2 MM

a2 ’ VOLTAGES3. 3V
C2640 i 1 .C2641

4. 7UF — 0. 1uF
20% 20%
6.3V 10V
CERM 2 2 CERM
603 402

SYNC FROM T18
REMOVE NMCP 27MHZ CRYSTAL CRI CUI T SI NCE NOT SUPPORTI NG TV- OUT
REMOVE DAC TERM NATI ONS R2665, C2665 AND R2670 TO R2672
NOSTUFF PP3V3_S0_MCP_DAC RAI L COMPONENTS (L2650 AND C2650)
CHANGE (2651 TO R265T TO GND PP3V3_S0 MCP DAC

REMOVE HDCP ROVG

Current nunbers from email Poonacha Kongetira provided 11/30/2007 4:04pm (no of ficial document nunber).

206 mA (A01)

asum=

Cf} Appl e I nc
®
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RTC Power

w

'
700 =PP3V42 Sw RTC D {

u2801
! M C5232- 2. 8YD5|
TSOT-23°5

EN CRITICAL voutl 5

Sour ces

® PP3V3_&B3 RTC scz 20C8 21A5

SUPERCAP_YES

M N LINETWETH=0

Pl at f or m Reset Connecti ons

LPC Reset

(Unbuf f er ed)

R2881

SUPERCAP_YES M NRECKW DTG, 5
SUPERCAP_YES | 1 2871 R28I9 ! 2819 Vol TAGE3. 3V s 200 LPC RESET L PLACENENT_NOTE=Pl ace cl ose to ta00 | 33 DEBUG RESET L .
' NCL— 0. 47UF 100 ' 10% L 506 oD
109
! i 0V ! E 16w R2883
7 o ik ] Vit )
1F - ! i P IARN,2___SMC LRESET L oD o
! 2 oK% L ' 402 PLACEMENT_NOTE=PI ace cl ose to UL400 8%
. 05 = PP3V3_G3_SUPERCAP| SUPERCAP YES , Vios"
' = " 62800 ' )
\ 2% |
2 3% PLACEMENT_NOTE=PLACE C2819 CLOSE TO MCP79
\ 3 |
. 1 [ PLACE C2819 CLOSE TO MCP79
T, e L D P 18 T4 a PLACE C2800 AT COCLEST SPOT ON M.B PCl E Reset (Unbuffered)
SUPERCAP_NO
R2820 R2892
0 0
1 > 1059 [y BGLE-RESET L 1 2 BKLT PLT RST L oo o
5% - =TROE 5%
1/ 16W 1/ 16W
Vios" R2891 MESF
AN 2 M N _RESET L 2980
506
RTC Crystal iy =
w05
Cc2810 0; 5
T2pF 1 2 __PCA9557D RESET L oD
RT 2K _XTAL o B
2007 [rry—RIC CLK3 our | e
NE-LF
R2810* sov 402
R — -
2 o — FW RESET_L oo =50
i
402, R2895
NO STUFF RTC_CLK32K_XTALOUT_R TARA 2 CARDREADER PLT RST L oD o
1
stll:rbl CRI TI CAL . ,/5]‘”§¥V
9 Y2810 Vios
1/15W D
i 32. 768K o811
7X1. 5X1. 4- SMH 12pF
2067 ¢om}—RTC_CLK32K XTALIN. 1”2
50
50V —
MCP 25MHz Cryst al &
y N
szspps R2870
33
MCP_CLK25M XTALQUT K MEM VTT EN R 1 2 MEM VIT EN — =DDRVIT_EN
2087 (TR I o VAKE_BASE= IRUE — D o
R2815* 509 y;ﬁzv
0 3 o5
NO STUFF 1/ 18W
MFZLF
R2816" 402, R2825
K25M XTALOUT_R _
15!)042 MCP_CLK25M QUT_| rocs 108 LPC CLK33M SMC R PLACEMENT_NOTE=Pl ace close to U400 , 33 LPC CLK33M SMC 00
i e
402 , CRITICAL Lrow R2826
Y2815 NC 2 1AS3\ 2 LPC CLK33M LPCPLUS oD w20
25. 0000M NC C2816
SM 3. 2X2. 5MV PLACEMENT_NOTE=P| ace close to Ul400 5%
T 12pF :’/Flﬁ\év
2067 ¢} MOP_ CLK25M XTALIN 1 H 2 e
5%
50V = R2829
R
MCP SO PWRGD & CPU VLD  # e e MK SO e W mocossar  gne
1ss_=PP3V3_S5_MCPPWRGD — PLACEMENT_NOTE=Pl ace cl ose to U400 :,/:;%‘é"

MCPSEQ_SMC

6684 4006 [TTT)- ALL SYS PWRGD

62c7 [TI0> VR _PWRGOOD DELAY

MCP_PS P\/L@zcm

2083 [T MCP_CPUVDD EN

- MCPSEQ_SMC
TC7SZOBAFEAPE
2~ ° [ ore6s R2853
U2850%)-4—SO_AND | WP_PGOCD AN 2
L[, 2859) A
i
3 Voo
MCPSEQ M X
= R2852
0
i 2
MCPSEQ M X Vo
R2851 MELF
AN MOP_CPU VLD
P MCPSEQ_SMC
MosT R2§50
1 2

MCPSEQ_SMC r epresents MCP79 ' MLB'

PLACEMENT_NOTE=P| ace cl ose to U1400 5%
1/ 16W
ME-LF
402

power sequenci ng connections,

but results in MCP79 ROMBI P sequence happening after CPU powers up.

MCPSEQ M X is cross between MLB and internal

power sequencing, which

results in earlier ROVBIP and MCP FSB I/ O interface initialization.

SMC 99ns delay from ALL_SYS PWRGD to | WP_VR_ON plus | WP6 del ay for
VR_PWRGOOD_DELAY shoul d guarantee CPU_VLD does not go high before
CPUDD_EN (which is 40-100ns after PS_PWRGD assertion).

NOTE:

I f CPU_VLD deasserts during SO MCP79 wi ||

take systemto S5 inmediately.

ooy 2087

SYNC FROM T18

4088 [T PM SYSRST L

Reset

402

Butto

n

76c3

763

XOP
R2898 R2899 10K pul I -up to 3.3V SO inside MCP
1283 905 XDP_DBRESET L O 2 1 A33. . PM SYSRST DE N e
P 1| No STUFF B NO STUFF
wif  R2890 bt 1 2899
402 0 o0z Tor
5%
1/ 16W _ 0%
VELF (S| LK_PART=SYS RST 2 1oV
4025 402
e

CHANGE RESET BUTTOM TO RESET PADS
REMOVE UNUSED PClI E RESET Sl GNALS

REMOVE R2824 AND NET PCl

CLK33M SLOT_A

CHANGE RTC CO N CELL TO LDO & SUPERCAP
ALI AS VEM VTT_EN TO =DDRVTT_EN
CHANGE Y2810 AND U2850 TO SMALLER PARTS

®

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NFORMATI ON_CONTAI NED_HEREI N | S THE
PROPRIETARY PRCPERTY OF APPLE COMPUT ER INC
OSESSOR AGREES TO THE FOLLOW NG
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111 NOT TO REVEAL OR PUBLISH IT I N WHOLE OR PART
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Page Not es

Power aliases required by this page:

- =PP3V3_S3_VREFMRGN
- =PP3V3_S5_VREFMRGN
- =PPVTT_S3_DDR BUF

Signal aliases required by this page:

- =12C_VREFDACS_SCL
- =1 2C_VREFDACS_SDA
- =1 2C_PCA9557D_SCL
- =12C_PCA9557D_SDA

BOM options provided by this page:

DAC channel

M n DAC code
Max DAC code
Max sink |
Max source |
Nomi nal Vref
M n Vref

Max Vref

Vref Stepping
(per DAC LSB)

=PP3V3_S3_VREFMRGN
708

MEM A VREF DQ

0x00
0ox87
-3.75 mA

0.75 V
0.375 V
1.250 VvV
6.5 nv

MEM A VREF CA MEM B VREF DQ

B A

0x00 0x00
0x87 0ox87
-3.75 mA -3.75 mA

5 m 5 mA
0.75 V 0.75 V
0.375 VvV 0.375 V
1.250 V 1.250 V
6.5 nmv 6.5 nv

(i.e.

VREFMRGN VREFMRGN

C2900 1 C2901
—— 2. 2UF — 0. 1UF
— 20% - 9%

6.3V , oV

CEi CERM

VREFMRGN
o U2900
VDD |
383 [T =1 2C VREFDACS SCL 6lscL MVBOP VOUTA|L VREFMRGN DQ _SCDI MM
sam qgry— =1 2C VREFDACS SDA 7lspa Y vouTB|2___VREEVRGN cA ScDIMM
90 g vouTcl4__| VREFVRGN CPUFSB
ADDR=0x98( \R) / 0x99( RD) 10/a1 g vaurols_ne
ND
3]
& VRGN
1 | VREF
——0. 1UF -
T, 1 vee
? g U2901
PCA9557
@ POLS
——XNC VREFMRGN_CPUFSB_EN
2o PLT A SO WA EN o
ADDR=0x30( WR) / 0x31( RD) I ‘S‘Al P2 jo o SR
r2 Ei 11 VREFVRGN_CA_SODl MVB_EN n
le2 = s
psl 12 VREFVRGN_DQ_SOD MVB_EN e
s [y =1 2C PCA9I557D SCL lsal P13y NC
w0 G =1 2C PCA9557D SDA 2lspa P7| 145 NC
PCA9557D_RESET_L
RESET*|515 - - 201
T P a
~ B
S
Requi red zero ohmresistors when no VREF margining circuit stuffed
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
116S0004 1 RES, ML FI LM 0, 5% 0402, SM LF R2903 CRI Tl CAL NO_VREFMRGN
116S0004 1 RES, ML FI LM 0, 5% 0402, SM LF R2905 CRI Tl CAL NO_VREFMRGN
116S0004 1 RES, ML FI LM 0, 5% 0402, SM LF R2909 CRI Tl CAL NO_VREFMRGN
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2911 CRI Tl CAL NO_VREFMRGN

SO DIMM A and SO-DIMM B Vref settings should be margi ned separately

6108 7Ca

=PPVTT_S3_DDR_BUF

10mA max | oad

not simul taneously) due to current

limtation of TPS51116 regul ator.

VREFMRGN

C2905
TUF

5R53°
R

.|M|_—

AR
1%
il PPOV75_S3_MEM VREFDQ A
402 - -
olel U2902 NTRE WETES 3 oo
- URUxgzss R2904 vrervran M NCNECKCW DTH=0. 2 mm
VREFMRGN "\, AL VREFMRGN DQ SCDI MVA_BUF . 100,
|, 6 176w Pl ace close to J3100.1
+ v 2545 VREFVRGN_DQ_SODI MVA_EN VECLF
R2905 vrervRan
= R2901« ) 200 N
10%5 VREFVRGN /\/1\./{\/
VEpE! i PPOV75_S3_MEM VREFDQ B
o U902 i e Al S
[ TTTRE T
— URUXazss = R21806 VREFMRGN M NZNECK_W DTH=0. 2 mm
VREFMRGN c1 VREFRGN_DQ SODI MVB_BUE. 1 2
! = 18w Pl ace close to J3200. 1
+ v 2545 VREFVRGN_DQ_SCDI MVB_EN Ve LF
= R2902«~ Rzz%(g)g VREFNMRGN
100K >vrervran 1 2
1/ 15;@/ /\/1\'/4\/
Vi VerDE PPOV75_S3_MEM VREFCA_A
402 - — —
o sl U2903 = M N LT NE W DTH0. 3 mm o
— UNUXazss Rzl%(:)LO VREFMRGN M NZNECK_W DTH=0. 2 mm
VREFMRGN N\, AL VREFIVRGN_CA_SODI MVA_BUE 1 ’\/\/\/2
A3 P4 18w Pl ace close to J3100. 126
+ v 2585 VREFVRGN_CA_SODI MVA_EN VECLF
R2911 vrervRan
= R2907 , 2007
10%& VREFVRGN ’Vl\./{\/
1/ T6W, 116w
VE e VE-CF PPOV75_S3_MEM VREFCA B
G 40 v M N_LINE_W DTH=0. 3 mm e
= NRX4253 = R2912 vrRervran M NNECKCW DTH=0. 2 m
VREFMRGN c1 VREFMRGN CA SODI MVB_BUF 1 m?
! s 18w Pl ace close to J3200. 126
_"‘1\,:@ 2545 VREFVNRGN_CA_SCDI MVB_EN Ve LF
il R2908~
10%5 VREFVRGN
1/ 16W«
VE- PR
o 04 40
a2 MAX4253 =
VAN UCSP
VREFMRGN AL s o
‘A4
A3 +/VI,Q
E
R2914 vrervran
100
VREFMRGN CPUFSB BUE 1 /\/\/\/2 CPU_GTLREF OO o84 7383
18w Pl ace close to Ul000. AD26
M- LF

2585 VREFMRGN_CPUFSB_EN

R2913~

100K
K SVREFIREN
HE
402"

202

asgmyn=

FSB/ DDR3 Vref Margi nin

(j Appl e I nc.
®
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Power aliases required by this page
- =PP1V5_SO_MEM A
- =PP1V5_S3_MEM A
- =PPOV75_SO_MEM VTT_A
- =PPSPD_SO_MEM A (2.5 -

708 =PP1V5_S3_MEM A

DDR3 DECOUPLI NG AND GROUND RETURN CAPS ( CONNECTOR SI DE)

Signal aliases required by this page:
- =12C_SO0I MWA_SCL.
2C_SCDI MVA_SDA

BOM options provided by this page
(NONE)

1C3110 1C3111
3.3v) 2 2 562 cerm
- - 02041 : : :
CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
E=
25010 PPOVZS S3 MEM VREFDQ A
1 C3130 [ C3131
— 2. 2UF —— 0. 1UF
— Zo% —— 2%
XY . B
oo Le 05
= L[5 VREFDQ VS
p— 3 1o Vss [le’Poul MEM A_DQ<4> D e i
7400 1425 [Ty MVEM A CKE<0> 73| SoRE———RETg 74 MEM A CKE<1> () 1o a0 705 1487 (P MEM A DO<0> 51oD®  ymea  PPotl NEM A DO<5> G 187 700
75 1 5 VoD VDD o | 76 705 1487 (R MEM A DO<1> 7160 vsso -8
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DDR3 RESET Support .
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RSgll PLACENENT NOTE=PLACE 402 NEAR EAGH PI N
s =PP3V3 S3 CARDREADER 1 2 30843047 PP3] S3 CAl EADER DVDD
XTI NE V7 DTFED. 077
Vo raaess sy o 2oM 116w MG TAces. 3y 2
VECLF 1 C3500 |1 C3501 |t C3502 |t C3503
—— 10UF ——0. 1UF——0. 1UF——0. 1UF
R o T, v 0V
2 Xen 2 g |2 w2 coim PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | ORI TI CAL BOM CPTI ON
v J_ 516- 0225 1 CONN, SD CARD READER, OPTN B, HF, K19/ K24 J3500 CRI TI CAL
L3500
PLACENENT_NOTE=PLACE 402 NEAR EACH PIN 0.22UH
PP3V3 S3 R _AVpD LYY L2
“"N k'z& W%ﬁg Zonm 0805- 1
MAX CURRENT = 250MVA
1 1
%5%4 ]5. O 1UF PLACEMENT_NOTE=KEEP THI S NET AS SHORT AS POSSI BLE PP3V3 SW SD PR
20% % ’ ’ » M N_LTRE_W DTFED. S0V
2 6.3V 2 V 2 10V M N_NECK_W DTH=0. 20MV
865 o o2 1 VOLTEEEE. 3V
1c3507 |1 3505 |'R3505
J_ 2. 2UF 0. 1UF 2%
= 8% 87 iiew
2 cERwL 2 CERm s
603 402 2
PP1V8 S3 CARDREADER
M N_NECK_W DTH=0. 20MV
1 53506 vomeEL Y =
ot UF oM T
10V
? G J3500
SD- CARD- K19
= | w|olw ml © F-RT-TH
< ol S8 & 8 il
U Q. = 3o |vss
8 g [ ves
§ > 2 78SD_CLK 94 |ak
U3500 78csSD_CMD 25| oo
7683 193 USB_CARDREADER N 7 lom GL137A po| 40 7803 SD_D<0> 16 |oato
7653 195 Q@ USB._CARDREADER P 8 Ipp LoeP p1f 43 2800 SD_D<1> 8 o |paT1
37 9
207 _CARDREADER GPI OL 48 Pl o1 b2 29 ng iiz 1 paT2
_CARDREADER GPI@2 47 |epi 2 b8 =] o | corpata
o pa| 28 78c3SD_D<d> 19
46 |opi o CRI Tl CAL O | DAT4
NCx— ps| 30 783 SD_D<5> 11 J | pats
NC)glg SK pe| 32 783 SD_D<6> 12 J | paTe
NCxE2{cs o7| 38 783 SD D<7> 1‘3‘ o |DpaT?
NC>&DO cLk| 39 SDCD L 0 | cARD_DETECT_sw
NC>E2{Dl /1 PD e so w3 0o |caro_peTECT_GhD
o STUFF CARDREADER XTAL1 13 | PO/ sp_ovpl 41 ! S -0 | VR TE_PROTECT_SW
204 CARDREADER XTAL! 14 I 1PU | PoVD 2 CARDREADER PDMCD -0 | VoD
17|
L AM CARDREADER RREF 10 |rrEF I PU SD_CDZ T s O |SHLD_PIN
1 o |sHo_PiN
%/ff/é‘é‘/ CARDREADER TEST_MOD 17 ItestM» /1 PD ! X:BCEZ.EEXNC I 19 5 |SHLD_PIN
402 ~ 20| |
CARDREADER ET L 180 EXTRSTZ* /| PU | PDY  XD_VEZ] % NC O [SHLD_PIN
CRI TI CAL 1P XD Rez| 44 G -
Y3500 1Por X0z IS NC
12. 000N 100PPM RV Lo =
— 1 | PO/ MS_BSL =3¢ NC
8X4. 5X1. 4- SM
2 NO STUFF
G3511 3512 R3506 | K0 13513 O
33PF 33PF 715 § 1§33 alolal alxls PDVOD:  PONER DOAN MODES
1 |2_l_1| |2_ %rlf‘év i/giﬁ‘év T, i M NC = DI SABLE ( DEFAULT)
O S % 2402 2 505" 10K LOW = PPWER SAVI NG MODE ENABLE
G GEm 10K HI GH = REMOTE WAKE UP ENABLE
402 402 -4 L L = 3006 307 PP3V3_S3 CARDREADER OVDD
5 o ‘R3512
SSNBngéEAPE '; 10K
> 5%
a fia
2402
1600 7y CARDREADER RESET 5[G" stz .
CARDREADER_PLT_RST
s TUFF
@B500 |2 HEETS
SSMNISFEATE | il
5%
4 § /16w
2!\‘/52LF
201 [y CARDREADER PLT RST L 2|67 ST
3ops 3084 PP3V3_S3_CARDREADER DVDD -4

i 1. NO STUFF
R3507 R3508
g 10K § 10K
5% 5%
1/16W 1/16W
M- LF M- LF
2402 2402

300 CARDREADER GPI Ol

mys=y

"SECUREDI Gl TAL CARD READER
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R m
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=PP1V05 ENET PHY

785

° (221mA typ - 1000base-T)
( 7mA typ - Energy Detect)
C3710 * Cc3711 * 1| We: Marvel | numbers, update for Realtek
L 1UF —— L 1UF
“BT "% i
_ 2
7es =PP3V3 ENET PHY 25 ﬂr FERR- 120- OHM 1. 5A
(43mA typ - 1000base-T) o ® o p! 0402- LF
(19nA typ - Energy Detect)
WF: Marvel | numbers, update for Realtek 1 = :I
CRI Tl CAL
o PP1V05 ENET PHYAVDD
=k ¥ i
FERR- 120- OHV 1. 5A =iy
ooz L c3714 3715 1| C3716 1| HETHY
0. 1UF 2.2UF —— 2.2UF
10% 20% =7 20%
16V 6.3V 6.3V
2 X5R 2 2 CERM
202 202-LF
P3V3_ENET_PHYAVDD l 4
M N_LINE W DTH-0. 6 MV
S 2 W =
1 C3705 1 C3706 =
0. 1UF ——0.1UF
v i =PP3V3 ENET PHY VDDREG e
XSR
If internal switcher is used, nust place 1x 22uF &
d 1x 0. 1uF caps Wi thin 5mm of U3700 pins 44 & 45.
= NOTE: VDDREG rise time nmust be >1ms to avoid damage to switcher.
R3750* ‘R3751 R3752*
o o =
T 1 3 - S I 1 =1 4TKS 47K 47K 4 =RTLG211 REGOUT o
N N = o S 5 5 ;‘L/Flf\év ;‘L/Flf\év ;‘L/Flf\év If internal switcher is used, nust place inductor within 5nm
R371202 ;R377‘<25 \é ’ ‘é i \E ’ 2 \§ ’ \§/ 402 , , 402 402 , of U3700, and 1x 22uF & 1x 0. 1uF caps within 5mm of inductor.
5% 5% w
1/15W§ 1/ 16W z S 3 2 If internal switcher is not used, VDDREG and REGOUT can fl oat.
A =pp ENET_PHY | her . 5 .
Al ?gs‘ ?o GN%J or exrver na‘ OI'1. IogbersESpl f/WI teher NFAE; 2 2 %zLF CRITI
we [ry_=RIL8211 ENSYREG -3 EnSUREG RTL8251CA- VB- GR RecouT| 49
TQFP
R3796
7700 1700 [Ty ENET_CLKI25M TXCLK LARA2 77 ENET_CLK125M TXCLK R - 22 |TxC Rxc| 19 g2 ENET_CLK125M RXCLK R R3790 22 2 ENET_CLK125M RXCLK oy 1705 7709
5% g 5% 1/ 16W MF-LF 402
1/ 16W
W LF 7700 170 [y ENET_TXD<0> - 23 |TXD{ 0] RXD{ 0] | 14 o 1| ENET RXD R<0> R3791 22 ANAZ ENET_RXD<0> oo 1706 770
o 24 16 R3792 2 5% 1/ 16W  M-LF 402
PLACE R3796 CLOSE TO U400, PIN D24 7703 1700 [Ty—ENET_TXD<1> - XD 1] . i RXD[ 1] / TXDLY] - sl ENET RXD R<l> LAANZ ENET_RXD<1> oD 705 7708
7700 1700 [Ty ENET TXD<2> - 2> 1TXD 2] RXD{ 2]/ ANO|_ L7 o 00| ENET _RXD R<2> R3793 22 AAAZ 5% A/16W  M-LF 402 p\pr pypeos oD 70 7750
- 25 18 22 5%  1/16W M- LF 402
7703 1706 [Ty ENET_TXD<3> - XD 3] RXD[ 3] / ANL - 770s] ENET RXD R<3> R3794 1 2 ENET RXD<3> DT 2706 7700
»d e 5% 1/16W MF- LF 402
7763 1700 Ty ENET_TX_CTRL - 27 |TxcTL RxcTLl 13 o 70| ENET _RXCTL R R3795 22 1 2 ENET_RX CTRL o 1708 770
il - 5% 1/ 16W MF- LF 402
ENET_MDC 30 + 1 ENET_MDI_P<0>
e 170e (TR s - o MDC MANAGEVENT MDI +[ 0] > S e v o D 3388 17
7708 17G3 LY P MDI O MDI - [ 0] P D 3388 773
MDI +[ 1] g Py E:g m ,F\:i> CED 3308 773
MDI-[ 1 S >
7763 1703 [Ty—ENET RESET L RTL8211 PHYRST L 29 JPHvRsTB* RESET | VEDI A DEPENDENT [1 CBD 16 173
M +[2] |8 gt ENET MDIP<2> B 16 17
9
MDI-[ 2] — ENET _MDI_N<2> a2 e
RTL8211 RSET 48 ET REFERENCE
ENET_RESET_L |'S NOT ASSERTED WHEN WOL | S ACTI VE. B - e MO (3] |- 1] ENET _MDI_P<3> Vo:m SRS
HENCE, RC (C3725 AND R3725) ARE NOT STUFFED. MI-[3] |12 g ENET_MDI_N<3> D w7
G
soe_TP_RTL8211 CLK125 -2 Jakizs
1
R:2374392 CLOCK LEDO/ PHYADO |34 g RTL8211 PHYADO
: 1%2 7708 520 [y RILB211 CLK25M CKXTALL -2 JooaLt LED LEDL/ PHYADL| 35 gy RTL8211 PHYADL
oW TP_RTL8211 AL2 43 |okxTAL2 LED2/ RXDLY|_38 gy RTL8211 RXDLY.
02, G
-~ GND—~ NO STUFF i 1 1
1 R3755 R3756 R3757
~[ofem |~ C3790
Qo |s 10PF —— 4.7K 4.7K 4. 7K
£ ol 5% 59 5%
= 50V 1/ 16W 1/ 16W 1/ 16W
&N 2 MELE MELE ME- LF
a0z 402 , 402, , 402
a Reserved for EM
per Real Tek request.
liacmupyn=

Configuration Settings:

PHYAD = 01 (PHY Address 00001)

AN[1:0] = 11 (Full auto-negoti ati on)
RXDLY =0 (RXCLK transitions wth data)
TXDLY =0 (No TXCLK Del ay)

Et hernet PHY (RT
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W_AN Enabl e Gener ati on

"WAN' = ("S3" & "AP_PWR EN' && ("AC'

"$0"))

NOTE: S3 termis guaranteed by S3 pull-up on open-drain AP_PWR_EN signal .

Pull-up is with power

2084 2001
FET.

Q3805 | |2
SSMBN15FEAPE
sorses | KRy
—
-
2[G7 S
2905 2003 2043 [TTD)- AP_PVWR EN AC OR SO L
805 |2 D, @801
SSMVBN15FEAPE VBNL5FEAPE
Kh > | Sorses
(= t—
e 5
s[c™s S Vgl-
4162 4005 3585 2007 [TRY—SMC ADAPTER EN

7008 6605 40C5 3545 20C3 6C3 [T PM SLP S3 L

3.3V ENET FET

@2.5V Vgs: CRI Tl CAL
Rds(on) = 90nChm max Q@810
I (max) = 1.7A (85C) NTR4101P
SoT- 23- 1
7a3_=PP3V3 S5 P3V3ENETFET =PP3V3 ENET FET 786
2 /S D\ s
R3800" 1 C3811 T
10K ——0.033UF
5% 8 :
s LS c3810
! 202
P3V3ENET_EN L 1 2 P3V3ENET_SS 2 ||
5% 11
e Y
8801 |Of .
SSMEN15FEAPE
sorses | Kh
—
"
s[G sh;
e =P3V3ENET_EN
MOBI LE: =
Recommend al i asi ng PM_SLP_RMGT_L and
=P3V3ENET_EN. Nets separated on
ARB for alternate power options.
783 _=PP1V05 ENET P1VOSENETFET
1.8V Vgs
C3840 *
L1UF ——
0. 1F —— CRI T CAL
Tov
cErRM 2
7aa_=PP3V3_S5_P1VOSENETFET R?Sﬁo 402 @840
1 AR, pavoseneT ss - 3 Ml &
sor23
5%
o
0 Dls
R3842* 402 841 =
69. 8K SSVBNLSFEAPE PP1V05_ENET_FET 86
) % s | Ky
e H
02, -
R3841 2GS 1 C3841
10K 0. 01UF
P1VOSENET EN L 2 b gl 143
1% = 2 ceRwm
1/ 16W 402
pla VE-LF
QB841 | =y 402 P1VOSENET EN L RC
SSMEN15FEAPE
sorses | K
4
"
s|G™ S
sz [T =P1VOSENET EN
Non- ARB: =
Recommend al i asi ng PM_SLP_RMGT_L and
=P1VO5ENET_EN. Nets separated on
ARB for alternate power options.
NOTE: MCP79 can provide 25MHz cl ock, but clock runs whenever RMGT rails are powered.
Desi gns nust ensure PHY is powered whenever RMGT rails are, or use separate crystal.
R3895
7705 1765 [Ty MCP_CLK25M BUFO R L AZN 2 RTL8211 CLK25M CKXTALL o s 77
6w
ME- LF

402
PLACEMENT_NOTE=P| ace cl ose to U1400

r—— -
Et hernet & AirPort Su

ort
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- COPY THI' S PAGE FROM K36 CSA. 39

PLACE ONE CAP EACH NEAR PINS 3 AND 4 OF T3901 AND T3902
ENET_CONN_CTAP

1 C3900 1 C3901 1 C3902 1 C3903
e N N e ETHERNET CONNECTOR
T, i eV 18 3
2 X5R 2 XsR 2 X5R 2 xsR
402 402 402 402
CRI TI CAL
CRI TI CAL = R3]4:;’-9N9793
T35901 F-RT-TH
770 s100 gy ENET_MDI_P<1> 1 M 12 7 ENET_MDI_TRAN P<1> 12
770 a1magryENET_MDI N> 2 o 11 7 ENET_MDI_TRAN N<1> 1 ] a)
|+ | R3903 i
il 10| ENET CENTER TAP<1>1 2~ 75 2lg
™>— 191/ 16W~ 'NF-LF 402 2o
TLA- 6T213HH 25
4 9 | ENET CENTER TAP<3>1 2_ 75 sl
0= I 191/ 16W'° NF-LF 402 sl
77 gy ENET MDI_P<3> b ban) 8 17 ENET VDI TRAN P<3> ; °
—o
770 a1 gryENET_MDI_N<3> 3 Sle 7] L oENET_MDI_TRAN N<3> .
CRI TI CAL ) CEE ¥ ;
ENET_MDI_N<2> 1 gﬂ 13 7o ENET_MDI _TRAN_N<2>
77C3 JJEJE
514- 0636
712 e cgry—ENET_MDI_P<2> 2 Lo 1 80 77ENET_MDI _TRAN_P<2>
+1| 19 ENET_CENTER TAP<2>I 1: ’\/\/\,32]75
™ —> 1% 1/16W ‘M- LF 402
TLA- 6T213HH R39007
4 9] ENET_CENTER TAP<0> L AnA, 2 5
— I 1% 1/16W’ 'MF-LF 402
770 a1 gry—ENET_MDI_N<0> 5 8 77 ENET_MVDI _TRAN_N<O>
7% 9100 gy ENET_MDI_P<0> 6 7 77 ENET_MDI _TRAN_P<0>
< RX
ENET_BOB_SM TH_CAP
- -k - - - - - M N_LTNE W DTH=0. 6MM
P R R - 1 M N_NECK-W DTH=0. 25MM
1 ' CRI TI CAL
' 13911 1.C3913 T GRS 1.C3917 , .
10 C3910
l —L 10PF —L 10PF — 5% —L 10PF I S5ooeF
I 38 T, 3% 2 T, 3% ! p—
! 2 CERM 2 CERM 402-1 2 CERM ' 5 2K\F§M
' 402- 1 14PPChL T CRI TI CAL CRIA'I?IZEA\L Fers
, CRI Tl CAL | éﬂ ClR CAL CRI Tl CAL 1
foc| (130'93%4 13916 CRI TI CAL
' a7 TR e L g8
! 2 2rm 2 CERM B gr'o/“\éM B%, ,
' 402-1 402-1 %271 2 %?Ml
o -1 1
PLACEMENT_NOTE=PLACE C3911-C3918 ON MDI LINES W THOUT ANY STUBS 1
\PACEVENT_NOTESPLACE G397 3918 ON I LITES WITHOUT ANV STURS 1 e e oo
s umn=

ETHERNET CONNECTOR
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=PP3V3 FW FVPHY 761 3481 3508 3686 3605
7 |
m /0 ) 138 mA
c4120 ¢ c4121 1 c4122 c4123 1 Cc4124
1UF —— 1UF —— 1 _— 1UF —
10% —— 10% —— 10% —— 10% —— 10%
o o3 63 63 6
CERM 2 CERM 2 CERM 2 CERM 2 CERM 2
503 503 503 503 503
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON €L L4130
+ 120- OHM 0. 3A- EM
11450558 1 RES, 0. 68 CHM 1% 0402, SMD R4100 CRI Tl CAL 114 mA FireWre PHY PP3V3_EW FWPHY VDDA 1 m 2
M NREGKW DTG, 3 0402- LF
4130 * c4131 * Cca132 1| VETRESY
1UF —— 1UF —— 1UF ——
e o e T o
OM T o 2 G 2 o 2
R4100
0
=PP1VO_FW FWPHY 1 2__PPIVO_FWR
3508 7AL AN\ L4110 L4135
135 mA . 120- OHM 0. 3A- EM 120- OHM 0. 3A- EM
Mios" L 1YY Y L2 privo FwEveHy avp |l Rl Sl Bl RgleTee G5 o PP3V3_EW FWPHY VP25 LYY YL
0402-LF M N_LI NE_W DTH=0. 4 MM M N_LI NE_W DTH=0. 4 MM 0402-LF
- M N_NECK_W DTH=0. 2 MM "
VOLTAGE=T.
110 mA Digital Core 0 mA VReg PWR
1 C4103 1 C4104 1 C4105 1 106 C4141 ¢ 1 C4140
—1 —— 1 —1 —— 1UF 0. 1UF —— ——1i
— 10% = 10% — 10% 10% 200 10%
S R S av S B3y S av 0V S av
Cerna G Cerna Cerna ceRM Cern
565 565 565 565 503 565
PLACEMENT_NOTE=Pl ace C4170 close to U400
PLACEMENT_NOTE=P| ace C4171 close to U400
of @ of |4 of s < o o o
zaaamlmyiyzsgs ol 8| 2| 8| = o 32| 2|a|sla| o3| al= g C‘gljggnwmv PCIE FWRZD C N o sos 7o
- XoR 402
JBD10 N~—— VDD33 ——— ~—VDDH— ~VP~ VP25 VREG PR 04th |12% 16v__PCIE FWR2D C P T e 750
NCxB22_|ATBUSB T CAL POl E_RXDON| 12| g 75POIE FW R2D N | 0. [xsr 402
NOx—A12_|ATBUSH 100 POl E_RXDOP|_ 7 | gy omPCI E FW R2D P
NOx_ALL |ATBUSN PCIE_TXDON[ S g 7506POIE FWD2R C N C‘tlZE: | |[22% 16V PCIE FWDPR N T 260 7500
=F) F12 | 1 FW43E PCI E_TXDOP| N g 1smPCIE FWD2R C P . 1 [xsr 202
3608 m%‘—m (1'PD) NT-19 ea | | CAL176: | [w% 16v PO E FW D2R P oo 268 7500
s60n [OEy—=FW PHY DS 12 [DS1 (1PD) NT-20 REFOLKN| M E LKL W N oo 0.1 [xsr 402
s600 =FW PHY DS2 13 Ips2 (1PD) NT-21 PCl EXPRESS PHY PLACENENT NOTE-Pl ace C4175 cl ose fo 4000
REFCLKP| N0 1 163 PLACEMENT_NOTE=PI ace C4176 cl ose to U4000
7808 3604 FWPO TPA N B8 ITPAON
FWPO TPA P A8
Tom seor B R LA 2| TPAOP NT-4 (IPU)TCKLM __ gg TP FW643 TCK
7
oo sops QY FWPL TPAN g% [TPAIN NT-3 (1P TDI |02 o TP _FWs43 TDI
7803 3688 FWP1_TPA P A5 _ITPALP TEST CONTROLLER PO T M bl TP FW643 TDO =PP FW FWPHY 7B1 34D2 3508 3686 3606
ascs FW P2 TPA N 8 |TpA2N (1PY -
EO— = G=—— NT-1 (1 PU) TVB| M TP_FW643_TI
3sct FWP2 TPA P A _|TPA2P 1394 PHY FW643_LDO
7600 3601 CEy—FW PO _TPB N =2 |TPBON NT-2 (1PU) TRST* (5N gy FW643 TRST L R4165" 'R4166
7808 36C4 FW TPB P A9 _ITPBOP 10K 10K
7800 3088 FWP1 TPB N 8 |TPBIN u 180 § ?Z’lf\év
FWP1 TPB P 2% _|TPB1P 402 a02
7603 3ee8 Iy WEL TPB P~~~ gy 3 = = 02 240
. FW P2 TPB N 81 |TPEON NT-10 (1 PD) WAKE* o - FW PME L D 5= 35
ssc1 _=PPVP_FW PHY CPS w2 TeB b poy M FIXVELLL - TYPO | N SYVBOL REGCTL REGCLT[ D12 g,  FW43 REGCTL
e -~
* POVER MANAGEMVENT VAUX_DETECT| EL__ g  FV643 VAUX DETECT
R4160" awoi gy FWPO TPBIAS gy 87 [TPBIASO NT-12 (I PD) — _ VAUX_DI SABLE[ C2 g TP FW643 VAUX ENABLE
200K 3608 354 FW P1_TPBI < |TPBI ASL NT- 13, ( OD) CLKREQN| L2 =FW CLKREQ L 3504 ‘RA164
8w 3608 FW P2 TPBI AS 2 |TPBI AS2 § 10K
4022 FW643_ RO 811 |Ro frtid
302
FW643 TPCPS B10 |TpCP: 2
- TPePS NT-16 (1PD) SCl FCLK| & TP_FV64. ECLK
- GL
C4150 TP _FW643 NAND TREE «a |NAND TREE  NT- OUT S F NT-14 (1PD) SCl FDAI N| @ TP FV643 SOIFDAIN 1
g R4150 —‘_FVB43 REXT e REXT7 NT-17 SCl FDOUT|_HL TP FW543 SCI FDOUT
NOTE: NT- : F2 TP_FW64: F
1|2 o FW CLK24P576M XO L %2, FW CLK24P576M XO R - F2 |xo E: NT-xx notes show NT-15 (1PD) SCIFMCLF2 g TP FW43 SOEMC
o=
5*’!{: CRITI CAL 5 FW CLK24P576M XI - G2 IXI NT-9 NAND tree order.
50V . -
R N Y4150 Yoz . TP FV643 SE -3 ISE (1PD)
24. 576 MHZ R4161 'R4170 » SERI AL EEPROM NT-7 SCL| N2 gy FW543 SCL
NC S 3. 250, S 2 94K To1 TP FV643 SM N3 ISM (1 PD) CONTROLLER NT-6 SDA| M1 o o TP FW643 SDA
C;lzlpspl B - 94K 9 TP_FW643 MODE A -2 |VODE_A (1PD) NT-18 i hand
e [t e T 4 s [ce (1PD)
I} o 402, 2402 TP _FW643 FW620 L p—224FV620* (1 PU) M SCELLANEQUS
5500<n/ TP_FWs43 JASI EN - DL 1JASI _EN(1PD) NT-11
s TP_FW643 AVREG 10 |AVREG CHI P RESET NT-5 PERST* FW RESET L ssc
= TP_FWs43_VBUE H13 |\VBUF o——————————— M)
FW643 PU RST L - 3FWRESET* (I1PU) NT-8 'R4163
A TP_Fv6a 10_CTL 212 [oor cTL_ V1o g%&'(
R441760§ 14162 NCx—213 JocR CTL_Vi2 (Reser ved) i/gif‘é"
118w ?5;/?/3LF VREG_VSS 2
”ﬁ.;;z ch;w»xsﬂ =t ] 1 T R e e I B R e 0 I I B e ] e B B B [ e e B e g
- e
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It 3.3V FW FET

Pover aliases required by this page

- =PPBUS_S5_FWPVIRSW (syst em supply for bus power) @2.5V Vgs: CRI Tl CAL
- =PP3V3_FW LATEVG ACTI VE Rds(on) = 90nthm max e 7s=PP3V3_ SO0 FWPWRCTL
- =PPVP_FW SUVNCDE (power passthru summation node) _.—PP3V3 SO_P3V3FWFET |(max) = 1.7A (850
Signal aliases required by this page _
oo =PP3V3_FWFET
BOM opt i ons provi ded by this page FQ421%(})(1
1
9K _|rca290
160 = O
402, > g 1
| P3VBFWEN L R4291 R
- 1 200K, P3V3EW SS 21
%2 =pp3V3_FW FWPHY s [
18 NL FgA%% i i e
SSMB sors63 | Kk 402
FWPHY_WAKE_YES FW PLUG DET L s, sent - H o 1600
15610%76 5[GN sky 1
scr 3501 3584 1607 1602 EW PYR_EN
%U}E‘év 5 s Tone o7 e D> = SSNBNl?ééAP P1VO_RESET GATE
R42170?<1 2 3 CRI TI CAL V= FW CLKREO L Riges
k o 1 > =FWRESET L 2t
Wil Ew vk s\ B276 1. 05V FW FET 5 e 1 O N @
2 _ 1/ }GW
FVPHY_WAKE. ZES %&4 ST VES 1o =PP1V05_FW P1\O5EWFET CRITICAL |6 Mo LF
S G338 ! SSMBNL Fégpzé o o | Q4299
L R4297 o = sors63 | Kk H DVB53DOWV
250K CERM 2 CRI Tl CAL — | < SOT- 563
o =PP3V3_SO_P1VOSFWFET 1 2 1295 " 2° ] FW RESET_L oo o
5%, 2(G S
CRI TI CAL |6 T S 531580 T :%
D Q4276 402 sor23 s
||_ DVB53D0WV 293 b FW PWR_EN !
0 =FW PME L 2|c | ': 2 =PP3V3_S5_P1VOSFWFET SSNBNl?éEAPE :: 3506 35C7 35A4 1807 1802 — = PP1V05_FW PGOOD/ FW RESET_L
48 SOT563
% FWPHY_WAKE_YES R4295! — \ =PP1VO_FWFET
10K 0 =
: %1%‘7% e s e > FPW.CLKREQ L FW CLKREQ PHY
: 202 1C4295 - oSS FireWre Port Power Switch
2 R4296 5BUF
P1Vo5 FWEN L 1X00K, = ?“
ig2
151€\£/ |_P1vos FwEN L RC 02
+ ?4293 ol ok
sweniBEEAes |1
[
s[e¥ sl
asos ascr 3sas 1007 10e EVW PWR EN | CRI Tl CAL
A4260 CRI Tl CAL ORI TI CAL
FDO638P_G F4260 D4260
1. 1A 24V &
6 1 2 Bl 2 =PPBUS_S5_FW FET
,a=PPBUS S5 _FWPVWRSW, 5
L« 2 CRS08- 1. 5A- 30V
1R4260 1 1
2 maeo ogpp | 1L
$ Vaow Ry T
PABSAPOV 2402 i85 s
Lat e- VG Event Detection FWWR EN L DIV =PP3V3_S0_FWPWRCTL 4 5op,
R4265 5740%61
10K 1
LATEVG FAULT_EVENT_PNP 4 _ R4274
NOSTURE £ AN L + $5 oy 1o =PP1VO5_FWPWRCTL 00K
R4263 Laow 2402 §? Lew
LATEVG RETRY RC 1499 %2 LATEVG FAULT_EVENT TTT FWPVR EN L StF
o v © |a ¢ o[ « 1 1 1
ity ° l ‘ . Ra275 A Bert LEWPLUG DET L o e vor
C4263 ¢ 402 - 261 § 274 6w § 2746w § 6w
1UF = 937 261 5LF 5LF 5LF
s 002DW X- G 3 3 462
18Y°5T NoSTUFF . SoT- 363 ke ) EN7Q02DW X- G 2 2 3CRI 21"7gAL
02 i s\e ’ DET ROR FW PLUG DET 5
: s > FW PWR EN L EW MR G ’ @ 53000V
4 SOT- 563
il CRITI CAlba s CRI TI CAL 1C4270 4
o 0n 1005 ez o> oy PM SLP_S3_L RCo4 TCBTIC e : @ SShaesere — i’ggl“F
=PP3V3_FW LATEVG ACTI VE 4 t "0
36cs 30 PP2V4A_FW LATEVG :E:a::\u::‘ ::r;rpz:elcv‘k\en machi ne FW P1_TPBI AS R FW DET_EM T
R4211'| |'R4212 J1042U’,l:0 1R4272 R4273 i
10K gZILOOK ’ 1 —_—— 1K 12K
b&@’ ﬁéulﬂév 2 05K = CRITICAL |6 lsw § A
402 402 D > 4 -2
22 . UW4210 4275 b2 462t
FW ATEGV 3V REF SN e = |'_ RSSOV
+ HF -
J'T L ATEVG EVENT 2500 3507 3501 1007 1002 [y EW PVR_EN 2je | ':
P2V4_FWATEVG RC 2l v %
5 RS S =a— "
ca2111| ['R4213 > L FireWre Port Power
100pE —— < Foz- =
[ —
T S i pople Tne. oo 10|
2 R4210 FLATEVG Hysteresi s ® C 0.0
1 2 en por ower is on — . .
- N 382V When Pi& Ug"Svent ha port pover is off FWPL TPBI AS NOTI CE OF PROPRI ETARY PROPERTY: [
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Page Not es

Power aliases required by this page:

=PP3V3_FW FWPHY

3686 3508 3402 34B1 7B1
- =PPVP_FW PORT1

- =PP3V3_FW LATEVG R4382" R4380"
10K 10K

1% 1%
1/ 16W 1/ 16W
MF-LF MF-LF
- =GND_CHASSI S_FW PORT1 02, 02,
- =GND_CHASSI S_FWEM _R
- - - FWPHY DSO — =FW PHY DSO 3408
Signal aliases required by this page: W Co f g S p MAKE_BASE=TRUE —
S gnal FireWre PHY nf i t raps il = ewoem
NAKE_BASE=TRUE =
NOTE: This page is expected to contain Configures PHY for:
the necessary aliases to map the 9 . SRV!;FENASE_ST}QUE = =FW PHY DS1 3408
FireWre TPA/TPB pairs to their - 1l-port Portable Power O ass (0) -
appropri ate connectors and/or to N
properly term nate unused signals. - Port "1" Bilingual (1394B) R43180i
1%
BOM options provided by this page: %’{:15\;\:
( NONE) 402 ,

NOTE: FireWre TPA/TPB pairs are NOT
constrained on this page. It is =
assuned that FireWre PHY page will

provide the appropriate constraints 3ass _FW PO_TPBI AS TPBI AS MAKE_BASE=TRUE

to apply to entire TPA/ TPB XNets. 3ass _FW P2 TPBI AS TPBI AS MAKE_BASE=TRUE
FW PO_TPA N TPAN MAKE_BASE=TRUE
1394b i npl enent ati on based on Appl e :z :: FW PO _TPA P TPAP KE BASETRUE
FireWre Design Guide (FWG 0.6, 5/14/03) suse_FW P2 TPA N TPAN [P
248 _FW P2 _TPA P TPAP MAKE_BASE=TRUE

7808 34es _EW PO_TPB

N BASESTRUE
1 1 7800 346 _FW PO_TPB P NC FW_TPBP MAKE_BASE=TRUE
Term nati on e FWP2 TPB N NC VP TPEN e sace
. " FWP2 TPB P NC FW2_TPBP -
Place close to FireWre PHY 3485 MAKE_BASE=TRUE

asaa 3485 EW P1_TPBI AS TI PHYs require 1uF even though

FWspec calls out 0.33uF E
%80
% hge)
1 4360 %@ g
g,300F
S % /\ Cabl e Power
CERM X5R -
402 7oL =PPVP_FW PHY_CPS_FET . | PPVP_FW CPS NAKE_BASESTRUE — =PPVP_FWPHY CPS a7 CRITI CAL
Iil M N_LI NE_W DTH=0. 4 mm - L4310
= Ra311" = VAN AES W RTH=O. 2 mm s =PPVP_EW PORT1 FERR- 250- OHM Note: Trace PPVP_FWPORT1 nust handle up to 5A
270K " v e . . | 1YY Y2 _peve Fwecrts E
5% Snapback” & "Late VG' Protection o W N LIRE W GTHE0. 5 Tm
ik S . 2
402, 3eas 3sas PP2V4A FW LATEVG 14314
' DP4310 = %et*
o—CPS EN L DI BAVS?OQT%X_G 2 )53\;
C4311 ¢ s CRI TI CAL °2
0. 01uF L
S| GNAL_MODEL=ENPTY R4312" 100 P 1
SI GNAL_MODEL=EMPTY 330K 50V 3
1 1 X7R
R4360 R4361 Pt 402
56. 2 56. 2 MF-LF DP4310 4 BI LI NGUAL
ew 26w % 402, cPS EN L BAVOODW X- G
- - SOT- 363
, 402" ik, C4310 * )
0. 01uF L
7608 346 EW P1_TPA P — FWPORT1 TPA P 3685 10% CRI TI CAL
= WkE_BASESTRE w2 e J4310
7608 3as EW P1_TPA N = FVN\iKlZCSTSé_T'I;E? N 3685 402 N 1394B- MB7
- BASE= F-RT-TH
FWP1 TPB P — FWPORT1 TPB P
7089 3488 = AKE. BASESTRUE 32025 506 3ave sae1 7e1__=PP3V3_EW FWPHY 2 3087 EW PORT1_TPB_N : i | TP ?FEB‘R) |
7808 3ass EW P1 TPB N = FW PCRT1_ TPB N 3685 (EW PORT1_BREF) ) PB<R> OQUTPUT
o e v e MAKE_BASE=TRUE 367 EW PORT1_TPB P 2 | geer ﬁ@‘ _I
1 SI G\KL77 8 —
R4362 L Sa NC|
§ °6.2 (GND_EW PORT1_VG) s 6
0w 2087 EW PORTL_TPA N 1™ &a/@
, 402 FW PORT1 AREF s Teask> | | NPUT
36s7 EW PORT1_TPA P . 4| GTPA (!;Eﬁi‘m
FW PORT1 TPB C -
DP4311 10
BAVO9DW X- G
N SOT- 363 N < 11
1 4364 R4364 5 CRI TI CAL 4319 ] " aussis
—— 220pF 4. 99K % 3 BEA,\:’/gg:;E}A}X G 1 = g
2 Ew et Cc4312 ¢ . SOT- 363
402 402 , 0. Ollqu 4 1
50V 1
2
R R4319 AREF needs to be isolated fromall
02 CA313 1 M
L 0. O1uF S w local grounds per 1394b spec 514S0605
10% < i1
2 zszF Wien a bilingual device is connected to a
402 beta-only device, there is no DC path
® between them (to avoid ground offset issue)
PLACEMENT_NOTE=Pl ace C4319 cl ose to connector pin 5
— BREF shoul d be hard-connected to |ogic
ground for speed signaling and connection
=PP3V3_EW LATEVG R4390 PP2V4_FW LATEV( 3588 36C5
332 M N_LINE_W DTH=0. 38 m|
Veliraaesz Y0 2 e

1/ 16W
ME-LF
402

cRITICAL ESD and | ate-VG rail FireWre Ports

for snap-back di odes
D4390

s 1
MEBZs2278LTIH (o (O 8l ports) (j Appl e Inc.
®

PP2V4A_FW.ATEVG needs to be bi ased

to at least 2.1V for FWsignal integrity
and shoul d be biased to 2.4V for margin
R4390 should be 390 Ghns max for a 3.3V rail
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CRI TI CAL

ODD Power Cont r ol TogERe?

s gerPP5V_SW ODD
1=PP5V_S3_0DD = SV_S :

—rroVvV oo A AAJ 2 mm
;: OLTAGE=5V - amm
%_
NOTE: 3.3V nust be SO if 5V is S3 or S5 to R4396 caB95 o—

1
ensure the drive is unpowered in S3/S5. 1}21%%% ::?#ggﬁ UF
- 2
abb R4595 | G5 AS96
DD PWR EN LS5V L 1100K, DD PVR SS 1]2
151%55’\'4\/ 1| I%
596 | D 0.
soverBaEpe |1 a0z
sor563 | K
ODD PWR _EN —
2[67 skt
596 |
SSMBN15FEAPE
sor563 | Kh
[
“
5[G” Sz

CRI TI CAL
SATA ODD 0o AP A PLACEMENT_NOTE=PLACE C4520 CLCSE TO MCP79

D;LPllS PLACEMENT_NOTE=PLACE C4521 NEXT TO C4520

3 (Y Y Y 4:0SATA ODD R2D_UFE_P 112 CA521 SATA_ODD_R2D C Py iovs 750
e—— 0. 01UF || 10016V CERM 402

CRI Tl CAL| j—
4500 2 1 10 SATA D N 11124520 SATA_ODD_R2D G N epmy so0s 755
54722- Q164 0. 01UF || 10016V CERM 402
5 1 PLACEMENT_NOTE=Pl ace FL4520 cl ose to J4500
0 o
4 3 &_72c srSATA ODD R2D P
ars s =PP3V3_S0_ODD JT- 6 gg 5 =2 s v SATA_ODD R2D N
8 7
0 o
10 o - 20 s SATA_ODD_D2R_C N
0 o -
R4590! 12| 5 o2t 22 cr SATA ODD D2R C P PLACEMENT_NOTE=PLACE C4526 CLOSE TO J4500 90-':&1?\1451%%m
33%% 1415 o2 PLACEMENT_NOTE=PLACE C4525 NEXT TO C4526 DLPLIS
R Lol g o fe CA45261 |12 .. SATA CDD D2R UF N 4 (VY B CALSATA DD D2R Ny s s
4b§2 LR 0. 01UF |l 10%16V CERV 402 —
51650616 CA5251 |2 ...SATA ODD D2R UE P LYY Y2 SATA ODD D2R P o vom
soms o7 ooy SMC_ODD DETECT 0. 01UF |l 10%16V CERV 402

PLACEMENT_NOTE=Pl ace FL4525 cl ose to J4500
I ndi cates disc presence

1C4501 1C4502
SATA Hm I w SI L = p— ?Q%L‘F p— ?Q%L'F PLACEMENT_NOTE=PLACE C4501 CLOSE TO J4501
2 E%?M CRI Tl CAL 2 E%?M PLACEMENT_NOTE=PLACE C4502 CLOSE TO J4501
L4500
FERR- 70- OHM 4A
w2 wPPEV SO HDD FLT 1YY Y2 =PP5V_S0_HDD -
— . 0603
%N@SW DTH:—B gm PLACEMENT_NOTE=PLACE L4500 CLOSE TO J4501
7
00 PO
L4502 —— DLRLLS
FERRp'pzpzop" oM c‘]R4501 - 750 or SATA_HDD_D2R_C_N C45151 2 o SATA HDD D2R UE_N A Y Y L3 SATA HDD D2R N oy e o
70e__=PP1V5 S3 HDD o 1 2 PP1V5 S3 HDD FLT 54722-022h 0. 01UF [ 10%16V CERM 402 I
0402 . ST-
14503 e 5 12 e SATA_HDD D2R C P CA5161 )2 =sSATA HDD DPR UE P 1 (Y YY) 2 SATA HDD D2R P I
I~ 1o o [ 0. 01Ur | 10%16Vv cERM 402 oD
H%‘ 3 oo 4 ) | PLACEMENT_NOTE=PLACE FL4502 CLOSE TO J4501
2 d 5 5 BEACENENT-NGTECP! g8 €818 2P%te' Po 39861
02 O O
PLACEMENT_NOTE=PLACE C4503 CLOSE TO J4501 1o o]
— 9 10
= 0 O d
11 12
13 0 O O%#%Mﬁ PLAC NT. E=P| ace 11 next to CA5L
R4531 5 ] 0-? DLP1iS PLA% N'Ijkgll:E:P ace %glo close to I\EP%
1ire__SYS LED ANCDE 2 Al 6SYS LED ANCDE R 17 gz 18 | - 132 51 SATA_HDD _R2D N 3 (Y Y YL 15 SATA HDD R2D UE N C45111 )2 SATA HDD R2D C N e soms o
R45032 402N ¥ 11ow | ear_ | R_RX_OUT 19 [ 5 o2 = — 0. 01UF |l 10%i6v CERM 402
1 - 90T
v rcoPPSV S3 IR 2 e “emPPSV S3 IR R 2t ]4 o221 - 1550 e SATA_HDD_R2D_P 2 (Y Y YL 10 SATA_HDD_R2D _UE P C45104 |2 SATA HDD R2D C P m
5%, - - 11 10%16V CERV 402
M LE PLACEMENT_NOTE=P| ace FL4501 close to J4501 0. O1UF
51650687
14532 |t C4531 = prr——
010 = 0 00U SATA Connectors
2 roerm |2 oo
o 1o e
, ( S Appl e .
L S C. 0.
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W can renove C4690 |ater

if the output cap of the 5V_S5 regul ator

Por t

Power

Sw tch

USB PORT A ( FRONT

PLACEMENT_NOTE=NEAR J4600

PORT)

CRITI CAL
J4600

F- RT-TH MB7- 4

Qmé

CRI Tl CAL CRI Tl CAL
L4605
TF%?OGG?O FERR- 220- OHM 2. 5A
7c3_=PP5V_S3_EXTUSB IN aur1] 7 PP5V_S3_RTUSB A ILIM ° 1 2 PP5V_S3_RTUSB A F
S8 DA oo L o], e MR B £ oo BEAEWEISI
192 ¢gm}—USE oc1+ VOLTAGE=5V 4605 * VOLTAGE=5V
3 otz 8 PP5V_S3 RTUSB B I LI
P W N LT KE WBTHEO. 5 rm 0. 01uF PLACEMENT _NOTE=NEAR J4600
19C2 (0T} USB EXTB OC L oc2* MNNECK W DTH=0. 5 mm 16V CRFTé&b
4 |ene et ng(l)- OHM
GND TPAD =S DLPONS
NOSTUFF 1 9 CRI TI CAL CRI TI CAL 763 USB_EXTA MUXED N 4 3 76cs CONN_USB _EXTA N
C4690 * 1 4691 = o
100F — —L-o0.1F CA695 * 4696  C4617 b, |t 4616
23 T 2% 102%50 —— ——100UF louzow:: 100UF 76caUSB _EXTA MUXED P 1 2 76c3 CONN_USB EXTA P
R 2 : @ oY 2 aay L PR P
603 402 X5R POLY- TANT. X5R POLY- TANT.
603 CASE- B2- SM 603 CASE- B2- SM
is close enough. é O5 2 O‘t
L PELELL
= ilenD
se8s [T)—=USB PVR EN CAN NOSTUFF C4696 AND C4616 AFTER CHARACTERI ZATI ON
D4600
= RCLAMPO502N
STUFF R4691 | F USI NG TPS2060( ACTI VE LOW ENABLE) SLP1210N6
CRI TI CAL

STUFF R4690 | F USI NG TPS2064( ACTI VE Hl GH ENABLE)

USB/ SMC Debug Mux

701 _=PP3V42_ G3H SMCUSBMUX

42C3 4182 40CS 4088

L461
FERR- 220- OHMW 2. 5A

1

PLACENENTcRFIHEENEAR J4610

We can add protection to 5V if

Pl ace

2 PP5V _S3 RTUSB B F

H=0.5 mm

M N LI NE W DT}
0603 M N_NEGK_W DTH=0. 5 mm
VOLTAGE=5V
1 C4615
0. 01uF
20
2 2%

alolvle
0000

I

514- 0638

we want, but |eaving NC for now

L4600 and L4605 at connector pin

7683 1903 (BI)- USB_EXTB N

4205 41C2 40Cs waa@_sm TX L

76C3 1908,

763 1900 Gy USB_EXTA N

SMC_DEBUG_YES N
C4650 R4650
0. 1UF —— 10K
2T 1/ 16W
i 2 M- LF
oy , 402
q
Vi
MG RX L 5 |\ SVC_DEBUGYES, | 1
‘v UAB50 x|
Pl 3USB102ZLE
USB _EXTA P 7 o+ TN
6 In
CRIMTI CAL
¢— B8oCE* EL| 10 USB DEBUGPRT EN L T <oes
ElL =
?D SEEZ? &hegse M
SMC_DEBUG_NO
R4651 =
0
i 2
5% SMC_DEBUG_NO
116w ~ >
Moz RA652
0
i 2
5%
116w
NE-LF

202

7683 19c3 ¢Er=y-USB_EXTB P

USB PORT B ( BACK PORT)

02 ORI TI CAL
L J4610
UsB
PLACEMENT_NOTE=NEAR J4610 PRI, THMD7-4
CRI T] 6
2670 O
90- OHM
RLRONS 1
\ o
4 3 . CONN_USB_EXTB N 45
e 7683 USB EXTB P 3 )
AL | 1o
p 7
2| 5| 4| 8 ;
g292°
slvBUS
514- 0638
1laND
D4610
= RCLAMPO502N
SLPL210N6
CRI TI CAL
e gamy

Ext er nal

USB Connectors
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3748 7c3 ZPPSV. S3 IR

VDD
e T P10/ 0 o0} —
DI FFERENTI AL_PAI R=USB2_| R 18 P172/ VREG PO 2/1 NTFO 5
P1_3/ SSEL PO_3/ 1 NT1|4
P1_4/ SCLK PO_4a/ I NT2[3 R‘lggo
P1_5/ SMOSI PO_5/ Tl Co[2. LR RX QUT_RC 2 LR R QUT am o
P1_6/M SO PO_6/ Tl OL|2 =
P1_7 PO_7[32 VE-LF
u4800 ‘o
-211P3_0 CY7%§N3833 P2_0l9 4804
_22|p3 1 o P2_1ls gg.vomur
T CERM
P/ N 33850375 10 a02
NC NC 22
17
] &
THRM_PAD VSS

CYPRESS ' ENCORE |1’

(I

USB CONTROLLER

s
Front Fl ex Su

ort

(j Appl e I nc.
®

D
C.0.0

NOTI CE OF PROPRI ETARY PROPERTY:
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8 | 7

NOTE: Unused pins have "SMC_Pxx" nanes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.

a5 SMC_EXCARD PWR EN P10 H8S2117 POl LIS g SMC PM G2 EN OO o3 socs esos
a5 RSTGATE L P11 LGA- HF P61l K12 g s NC
66m 2488 ALL SYS PVRGD Al2 P12 (1 oF 3) P62| KI1 g % NC
6681 RSMRST PWRGD B13 [P13 P63 J12 g s NC
NCx—gm—DLL P14 omT Peal K13 g SNC ADAPTER EN [ 2007 s267 3565 41
2087 PM T L P15 P65| 110  gu % NC
5207 ¢OgT}—LVB_VR_ON. —C12 |P16 P66l 11l g  SMC PROCHOT 3 3 L am o
2007 ¢OgT}—PM PURBTN L @— D10 |P17 P67| HI2 g SMC BIL BUTTON L Q) o7 s
4105 T} —ESTARLDO EN @=— D13 [P20 P70l NIO g SMC_CPU | SENSE g e
NCx—gm—ELL P21 P71 M1 g SMC_CPU VSENSE ) oo
NCx—em—D12_|P22 P72| 110 e SMC_GPU | SENSE e
VSENSE
NCX—gm—ELL_[P23 P73 a0
4105 _SMC P24 o—E13 P24 P74 N_| SENSE aseL
NCx—@m—EL2 P25 P75| M3 g SMC PBUS VSENSE ) e
4105 _SMC_P26 @=—F13 |P26 P76| NIZ e SNC BATT | SENSE ) s
NCx—egu—ELQ_|P27 PT7| L12 g SMC_NB M SC | SENSE ) e
7662 4205 10 LPC AD<0> P30 PBO| A7 g SNC VAKE SOl L oo 2o
76C3 4205 1883, LPC AD<1> P31 P81 _BQ_H NC
76C3 4208 1883, LPC AD<2> P32 P82 PM CLKRUN L 1887 4206
76C3 4208 1883 LPC AD<3> B7 P33 P83| D5 - LPC PWRDWN L (T 1602 4200
7603 4205 183 LPC FRAME L P34 PB4l AG g SMC TX L [OOT 08 4085 412 azcs
240 SMC LRESET L - D8 [P35 P85| B5 g SMC RX L (O o0 4088 4182 4203
OD—="=—="=== - >
76cs 2ae1 [Ty—LPC CLK33M SMC g D7 P36 P86 C6 ey (QC)  SMB MOMI CLK LB 388
4200 1007y LPC SERIRQ gy D6 P37 Pool 11 o SMC ONCEE_L Yan RCRICREC L]
NC A D4 P40 POl & - SMC BC ACOK KT 4282 4105 5802
4105 _SMC_P41 -5 |Pa1 Po2| H2 SMC BS ALRT L a2
4385, SVB_MGMI'_DATA P42 P93 PM SLP S3 L 6C3 20C3 3287 35A5 6605 7008
5037@_5’\/5 ONCOFF L - Al P43 Po4| H4 e PM SLP S4 L () 62 203 4142 6608
M L
NCx—gm—C2_[Pa4 P95 am
NCX—igp= B2 |p45 P96|_F4 - PM CLK32K SUSCLK (] 2481 76A3
4105 oM} SMC_GEX_THROTTLE L @—C1 P46 PO7| Fl gy (OC) SMB O SO DATA S o
4985 SMC _SYS KBDLED P47 -
4205 41c2 40cs 388 COOT}—MC TX L - [P50
4263 4162 40cs 30a8 (TR)—SMC RX L - F3 (P51
A:m@M*ﬂ_ P52
( DEBUG_SW 1) 412 _SMC_PAQ - N3 |PA0 H8S2117 PEO SMC_CASE OPEN a2
( DEBUG_SW 2) a1c2_SMC_PA1 - N1_|PA1 LGA- HF PELL J3 g SMCTCK (I 182 4208
2482 T}—PM SYSRST L (X0) g MB_|PA2 (2 CF 3) PE2| K2 - SMC TDI ) 262 42
a0ss (OOT}—USB DEBUGPRT EN L (OO g M2 IPA3 oM T PE3| J1 - SMC_TDO OO 4162 4205
2785 2085 2083 20m MEM EVENT L PAd PE4|_Ka - sMC TVB ) 182 4208
e SMCPAS 0 (OO gy L1 lPAS PFO| K6 g wNC
secs StS_ONEW RE = NS SMC SYS LED £
2o PM BATLON L L2_pa7 g; _Ma_:g_wc LID m:: 4885 s8CL
NCx—wp— B8 [PBO PF3| LS~ gm XNC
2007 SMC RUNTINE SCI L PB1 PFal M6 g NG
3707 687 [TR)—SMC_CDD DETECT - B9 |PB2 PF5|_ N4 - SMC_NCP_SAFE MODE oo o
a1cs SMC PB3 ~ (See helow) e Al0 [PB3 PF6| L4 g xNC
s102 [Ty SMC EXCARD CP -> C10_|pB4 PF7| Mt % NC
NCH—= B10 |PB5 .
e SMC EXCARD OC L PB6 PGL =SMC SV I NT. wcs
a2 X_OVERTEMP_L PB7 N e B DR -
a7es ¢} SMC_FAN 0 CTL - Gl1_[pco PG3 SMB BSA CLK 4308
a105 FAN 1 L PC1 PG4/ A \TA 4308
s SMC FAN 2 CTL - F12 |pc2 PGS SMB A S3 CLK 3]
108 SMC FAN 3 CTL - H13 |pc3 PGB|_MZ @mp(CC)  SVB B SO DATA D o
4705 SMC FAN 0 TACH - Glo |Pca PG7|_L6 =iy ()  SVB B SO CLK D w
e EANL Ii Pes PHO|_E2 - SMC_PROCHOT oD e
182 m—sﬁ Em 2 TA$ - Hi; PCe PHL|_E2 - SMC THRMIRI P S
4182 [TRTy—SN - J PC7 P2 [ Am@
sops SMB X AXI S - MLO_|PDO PHB|_A4 - ALS GAIN oD e
soms SMB Y AXI S - No |1 PH4|_B3 &—xNC
soms SMB Z AXI S - K10 |PD2 PHE| C4 gy % NC
a1cs MC_ANALOG | D - 18 |pp3
a5 SMC_NB CORE | SENSE D4
4105 [Ty SMC NB DDR | SENSE - N8 |PDs
405 [ry—ALS LEFT - K9 _|PD6
- L7 _|pD7
-

acs [ ALS RI GHT

SMC_PB3:

SMC_| G_THROTTLE_L for MG systens.
Q her wi se,

TP/ NC okay (was

| SENSE_CAL_EN)

NOTE: SMS Interrupt can be active high or |ow,
If SMS interrupt is not used, pull

a105 6c2_PP3V3 S5 AVREF SMC

a108 17 13 arc 701 =PP3V3 S6_SMC

1 C4905

PLACEMENT_NOTE=PLACE C4907 CLOSE TO U4900 PIN E1

PLACEMENT_NOTE=PLACE R4999 CLOSE TO U4900 PI NS ML2
PLACEMENT_NOTE=PLACE C4920 CLOSE TO U4900 PI NS M2

4208 4105 [T SMC RESET L
a1ns _SMC_XTAL

a1n6 _SMC_EXTAL

NOTE: P94 and P95 are shorted, P95 could be spare.

renane net accordingly.
up to SMCrail.

SMC_VCL
3 e . 4907 1t
S (1] S I wy 4 ) 10%
6.3V 2
N— RS
AVCC vCC VCL AVREF
907 L R4909"| |'R4901
Et - 10K 10K
|—"é% T N NC 5%3 soh
LGA-HF e i
05, |, 402
(3 OF 3)
oM T MD1[_D1 - SMC _MD1 Yan RS
M2 _Hl SMC _KBC NMNDE
| wp D8 JRES* >
A3 IXTAL
A2 |EXTAL NM | _E3 = SMC_NM am) 2
ETRST| H2 gpu SMC TRST L T 2o
NO STUFF
AvsSL 'R4903
VS~ 0
$ M
EREREE XWA900 et
wl of Y 2402
: 5o
GND_SMC_AVSS 41B6 44B5 4405 44D6 45A1 45A4 45B2 4585 45C5 45D7
prm——

SMC
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8 | 7 | 6 | 5 | 4 | 3 | 2 | 1

SMC FSB to 3.3V Level Shifting
am 7 _=PP3V3_S0_SMC

40A8 _SMC_FAN 1 _CTL — NC SMC FAN 1 CTL
ETToe=r
40n8 _SIC FAN 2 CTL — ncswcenza '‘R5061 *R5060
TRKE_BASELTRE 0K ToK
40n8 _SMC FAN 3 CTL — ncswcrans o g o g %ﬂlsw
" " — e meTRE
SMC Reset "Button" / Brownout Detect P —— e 1o TROrTLE L - JELF , i
T WAKE_BASE-TRUE Jo sve
4008 _ESTARLDO EN —  NC ESTARLDO EN LSMC PROCHOT _3_3_ L 4008
— e mroeTRE
s602 4182 4005 _SMC_BC ACOK —  =CHGR ACK s9Cs CPU_PROCHOT BUF
[re=rr = 6
SMC P24 — TP SMC P24
©5000 * ' R5000 o = TAKE BASESTRUE D 060
R pp— CRITI CAL 1K 408 _SMC_P26 — SMC BMON MUX SEL P [ 53D0UV
20w o = TAKe_BASE-TRUE [ SOT- 563
cw NCP303LSN st 00 _SMC_P41 — TP SMC P41 o U R5062 3 2|G
o SOT23- 5- HE , 02 — MAKE_BASESTRUE 3. 3K p QSOGO '
40s_SMC_NB CORE | SENSE — SMC MCP_CORE | SENSE 4507 7303 5208 1385 9CsCHY CPU _PROCHOT L 1R 2 CPU PROCHOT L _R 5
SMC MANUAL RST L 5| CD QuTlL SVC RESET Loy 4oca 42 = TAKE BASE-TRE ’\éy\/ DVB53D0WV
NCSTUFF e 4 NC 1 N2 a0ss _SMC_NB DDR | SENSE — SMC MCP DDR | SENSE 4505 178w SOT- 563 s
‘ D —— NAKE_BASE=TRUE A-OEF 4
R5001 cs001 23 ! sons_ALS LEFT SMC CPU FSB | SENSE ases 6|D 1
SI LK_PART=SMG_RST E 0.01F —— VAKE_BASE=TRUE 12 059
PART=SIE Tiow 190 —T— 41005 _SMC_GPU_VSENSE —  SMC_MCP VSENSE aam N NMBN15FEAPE
MELE w2 Q6032 = TAKE_BASE-TRUE SGT563 |
603 202
2 SSVENLSFEAPE 4006 _SMC_EXCARD PWR EN — TP SN EXCARD PUR EN t—
sorsea ! X i
4008 R E L — TP TE L 15 %g2
—— MAKE_BASE=TRUE
4080 _SMC_PB3 — NC S\C PB3 L SMC PROCHOT o
reovs 5 S s = TAKE BASESTRUE L
4108 41C3 41CL 40D4 7DL aoms _ALS GAI N — NC ALS GAIN
us001 —— WAKE_BASE-TRUE
SN74LVC1GD2 = 1008 _SMC_ANALOG | D — NC_SMC ANALOG 1D
481 SMC TPAD RST L L = MAKE_BASE=TRUE 7383 1387 905 (OT)—PM THRWIRIP L
10m_ALS RI GHT — NCALS RIGHT
—— MAKE_BASE=TRUE
48C3 412 41A3 d0cs SMC ONGFF L 3Dy @B059
hgto0r mict et SSMBN15FEAPE
Sorsea
R5095
= 0
4088 (OO} SME EXCARD CC L 3 2 EXCARD OC L am e
SMC AVREF Suppl & T
uppl'y i e sons
men SVC_SVB | NT VB | INT L =
408 = —
pp— s = @
701 _=PPVI N_S5_SNCVREE REF3333 PP3V3_S5_AVREF_SMC 62 4004 4108 41C7 41C3 40D4 701_=PP3V3 S5 SMC
LN our| NN DTG, 2
B 4088 _SMC_PAQ R5091 100K 1 2
« _| osoze ey TR
— o W W e
2 i, MCP_SAFE_MODE SI GNAL TO SUPPORT ROM FAI LURE OVERRI DE
\ 2 25 1 DAR 592534
— (0:5?7\,2 C5100u§ e ™~ 5925845 48C3 41C7 41A3 40Cs _SMC ONOFF L R5070 10K 1 /\/\/\/7
203 frpum— R5071 ook W W
6.3V 6.3V 58CL 48A5 4085 _SMC LID L ’\/\/\/7
2 W W W
::‘:AXSR - R5011 iy Eoulz = - . 5% 1/ 16W M- LF 402
MCP_SPKR 1 0 2 SMC_MCP_SAFE_MODE. 42Cs 40Cs 4088 38a8 _SMC TX L R5073 10K L 2
A 4002 4485 4405 4406 4SAL 45A4 4SB2 4585 45CS 45D7 o Y <IN 05 423 40cs 4088 39A8 _SMC RX L R5074 W ew e o
WAL RE W G0, 4 7o % W W
M N_NECK_W DTH=0, 2 mm %/F-lﬁ\é/
Ve Taceov e
PART NUMBER | ALTERNATE FOR| BOM OPTI ON REF DES COMMENTS: 4206 4085 _SMC_TVB R5077 10K 1 2
= - 4205 4085 _SMC_TDO R5078 10K R L 116w WLF 402
35351381 35351912 ALL 1 SL60002- 33, | NTERSI L 4208 4085 _SMC_TD! R5079 10K ANNA = ilew  WLE a0z
4208 4085 _SMC TCK R5080 10K AAAS 5% 116w WLF 402
sa02 4105 40cs _SMC BC ACOK R5087 KA AN T
4088 _SVC_GEX_OVERTENP L R5050 o e v e @
W W e
SMC BS ALRT L R5076 100K, .
400 "MW e
MC EAN 1 TACH R5051 10K ' 2
088 NW T
4088 _SVC_FAN 2 TACH R5052 100 ANN
System (Sl eep) LED Circuit oo S EANL 3 TR BO0S3 100 I AANA
p 4005 _SMC_GPU_ | SENSE R5054 10K L 2 | o 16w VE-LE 402
40cs _SMC NB M SC | SENSE R5055 10K AAN 5% 116w VLF 402
s =PP5V_S3_SYSLED o . o085 i |sw Tiew  wir a0z
SMC Crystal Circuit Debug Power "Button" e e o o086 10K m e e
W W
R50311 1R5030 SMC_EXCARD CP R5088 10K 1 2
523 20 %010 o 5% 1/ 16W MF-LF 402
1o To6 15pF |
sy Miow 403 SNC_XTAL A 1|2 M ONFE L o [T w00 112 a1cr ascs 4005 _PMSLP S5 | R5090 100k :
402, [ |02 | — W
CRITICAL 5% NOSTUFF 66C8 405 20C3 6C3_PMSLP 4 L
SYS LED ILIM . sov - L
Y5010 e PLACE R5015, R5001 N BOTTOM SI DE
: cmoa 20. 00MZ [ SI LK_PART=PWR BTN % CF FR016 N TR S s105 705 =PP3V3 SO SMC
5X3.2-sM Csoll - - 1/ 10W
5o 2 ME-LF
2 15pF
SYSLEDL VDIV 25M2154NFV- YAE ? 7SI LK_PART=PWR_BTN
12 % 2|
B030 “ocs SM EXTAL ¢ Il [ 1085 _SMC_PAS R5089 10K >
. 1 ha NN s
R5032 S0V =
1. 47K
10 a7 202
1/ 16W
VF- CF
202,

SYS LED L

@032 | |2 o

SSMEN15FEAPE
soT563

SMC Support
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L PC+SPI

CRI TI CAL

HET0G

55909- 0374
M ST- SM

Connect or

w208 azcr 1, =PP3V3_S5_LPCPLUS 31~ 32
705, =PP5V. LPCPL ~
ool e LPC CLK33M LPCPLUS iz 7scs
76c3 40c8 1883 CH LPC AD<0> 316 o4 LPC AD<2> LB 1883 408 763
7605 socs 1063 CgryLPC_AD<1> 5o o8 LPC AD<3> G o e s
7 8
0 04— —
70 125 rry—SPL_ALT_MOSI - E Dl EC SPI ROM _USE_M.B oD
7005 azes gy SPL_ALT M SO ool le SPI _ALT CLK am s o
753 100 15cs ry—LPC_FRAME L o BT Dbl EERE b SPI_ALT CS L am #2ss
socs 1567 (omPM_CLKRUN L -0 ol LPC SERI RQ G 1557 e
a162 aoms (o} SMC_TMS Dol BEET] Dbl FERER o LPC_PWRDWA_L ) e aocs
DEBUG RESET L - 19 o0 20 - SMC TDI 4085 4182
Al ternate SPI ROM Support @n-She 1o P TS ECB el S Vol o o e
we [y SMC TRST L w220 012 g | SMC RESET L o wocs a1
<01 @omp—SMC_ VDL o200l g | SMCNM oo «oct
1162 s a0mn sose [y SMC TX_ L - ool lg [ SMCRXL D 5500 038 <ocs 12
29| 5 5130 - LPCPLUS GPI O oo 75
33~ 34
4205 azce 71 =PP3V3 S5 LPCPLUS \
sics 4205 70 =PP3V3_S5_ROM LPCPLUS
1 C51ul=4
R5190" éw 7
10K LPCPLUS | 2 51630573 L
H:lgw 02
a0, 1
70ra 4205 20m rry—SPL_CLK_R 1 lys M5 = SPI_ALT_CLK oD <200 o
7053 a2 208 Ey—SPL_MOSI_R 2lyv. Us5110 ™14 SPI_ALT_MOSI oD 205 7o
PISUST%F%ZZLE SPI_CLK_MUX
D+7 1208 5108
R5191* 5 NVOSI oD 2 o
10K CRITICAL © SPl MUX {ooD 200 512
,}/{:}EW 10 |sEl OE* (18
4022 oD
-
SEL HI GH OUTPUTS TO D (ON BOARD ROM)
SEL LOW OUTPUTS TO M ( FRANKCARD ROM L
a205 27 701 =PP3V3_S5_L PCPLUS LPCPLUS
| cs124
TUF
LPCPLUS | . v so
SPI _ALT am s
R5140" < o "
100K 7650 s206 2000 qom}—SPL_M SO 1 v+ M| S Pul | -up on debug card
1,12332 7o 208 (ry—gol —CSO_R L 2. U5120 M4 SPI_ALT CS L oy«
Yass Pl 3USB102ZLE
TFN o+l 7 SPI_M SO MJX a2 sics
D6
CRI Tl CAL
= p— 10
2001 @S Pl 1 RL USE MB — |SPIROM USE MB =) s L8

|

LPCPLU$S_NOT

SPI

R5146 =
1 0 2
1/5%y PLACEMENT_NOTE=PLACE NEXT TO U1400

[V
402

MUX BYPASS

LPCPLUS NOT
RS%S'G

1 2 SPI_CLK R (I 2083 4208 76A3

5105 425 (OOT} SPI_CLK MJUX

yiw  LPCPLUS NOT
MELF R5157

402

s1cs 205 (T} SPL_MOSI_ MUX AR 2 SPI_MOSI R Ty s a2cr 7o
LPCPLUS NOT  u%sw
R5158 Vios"
s1cs 425 [Ty SPL_M SO MUX IARA 2 SPL_M SO [T 20w 1287 7ons
A
1/ 16W

ME- LF
402

asma

LPC+SPI Debug Co

nnect or
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MCP79 SMBUS " 0"

7cs=PP3V3 SO _SMBUS MCP 0

CONNECT! ONS

|1

SI\C mn Oll

7cs=PP3V3 SO SMBUS SMC 0 SO

SMBus Connecti ons

MCP79 R5200"
1K
U1400 5
( MASTER) VL
05,

20cs 1288 SMBUS MCP 0_CLK

'R5201 SO- DI MM " A"
1K

5% J3100

1/ 16W

M- LF (Wite: OxAO0 Read: OxAl)
402

=12C SCDI MVA SCL

7663 T VAKE_BASE=TRUE
203 ;gggsvvsus MCP_0_DATA

=12C SCDI MVA SDA

VAKE_BASE=TRUE

2685

2685

SI\C mn All

SMBus Connecti ons

NOTE: SMC RMI bus remai ns powered and may be active in S3 state

e =PP3V3 S3 SMBUS SMC A S3

VAKE_BASE=TRUE

MC R5250"| |'R5251 NVCP np
S 4. 7K 4. 7K Te
u4900 1,12{1%\’% 17m15w EMC1403-5: U5535
( MASTER) M- LF M- LF (Wite: 0x98 Read: 0x99)
402, 2402
aossSMB_ 0 SO _CLK 7903, SMBUS SMC 0 SO SCL — =12C MCPTHVBNS SCL 4683
VAKE_BASE=TRUE ==
aocsSMB_0 SO DATA SMBUS SMC 0 SO SDA = =12C MCPTHVENS SDA a6B3
L

SO- DI VWM " B"

J3200

(Wite: OxA2 Read: OxA3)

=12C SCDI MVB SCL

=12C SCDI MVB_SDA

2785

2785

SMC R6270') ['R5271 TRACKPAD
1K 1K
u4900 5% 5% J5800
1/ 16W 1/ 16W
( MASTER) F Me-LF (Wite: 0x90 Read: 0x91)
402, , 402
a0nsSMB A S3 CLK 7908 605 605 — SMBUS SMC A S3 SCL — =1 2C TPAD SCL a9c1
= MAKE_BASE=TRUE —_—
a0nsSMB_A S3 DATA 7908 605 605 — SMBUS SMC A S3 SDA — =1 2C TPAD SDA a9c1
= NAKE_BASE=TRUE —
J L
J3401
(Wite: 0x52 Read: 0x53)
— =12C ALS SCL 2986
— =12C ALS SDA 2986
L

SMC "Battery A"

700 =PP3V42 G3H SMBUS SMC BSA

MCP79 SMBUS " 1"

CONNECT! ONS

SMBus Connecti ons

SMC " B" SMBus

7cs=PP3V3 SO SMBUS SMC B SO

Connecti ons

M key

U6860

(WRITE: 0X72 READ: 0X73)

=12C M KEY SCL

5708

705 =PP3 VX 1
MCP79 R5230'| ['Rs231
u1400 2.0K 2.0K
( MASTER?) 1118w % rew
VELLE Ve OF
PN B S
7683 200 SMBUS MCP 1 CLK
MAKE_BASE=TRUE
7682 200 SMBUS MCP 1 DATA

=12C M KEY SDA

5708

VAKE_BASE=TRUE

LED BACKLI GHT

w9701

(WRITE: ?? READ. 0X??)

=12C BKL 1 SCL

=12C BKL 1 SDA

7187

7187

MC R5260"| |'R5261 CPl np

S 4. 7K 4. 7K U Te

w900 1;15\}"3% s EMC1403-5: US515

( MASTER) [t it (Wite: 0x98 Read: 0x99)
w05, |, 402

w0msSMB B SO QLK 7om SMBUS SMC B SO SCL — _ =12C CPUTHMBNS SOL 4600
MAKE_BASE=TRUE —

10msSMB B SO DATA SVBUS SMC B SO SDA — __=12C CPUTHVENS SDA wom
VAKE_BASE=TRUE —

L

f 1
Ve R5280') |'R5281 BATTERY & BIL
u4900 1,'15‘;%\’% i‘j/nl J6950 & J6955
( MASTER) [t gt (See Tabl e)
402, 5402
4085 SMB_BSA CLK rom ear— _SMBUS SMC BSA SCL —  =SMBUS BATT SCL sens s8ca
—— MAKE_BASE=TRUE —
105 SMB_BSA DATA o0 e — SMBUS SMC BSA SDA —  =SMBUS BATT SDA ——
= MAKE_BASE=TRUE —_—
J L
Battery Charger
| SL6258A - U7000
Battery (Wite: 0x12 Read: 0x13)
Battery Manager - (Wite: Ox16 Read: 0x17) _ —SMBUS CHGR SCL socs
Battery LED Driver - (Wite: Ox36 Read: 0x37) —_—
Battery Tenp - (Wite: Ox90 Read: 0x91) L — =SMBUSCHGRSDA s

SMC " Managenent ™

706 =PP3V3_S3_SMBUS_SMC_MGMTI

SMBus Connecti ons

The bus fornmerly known as "Battery B"

R5290'| |'R5291 DACs
4. 7K 4. 7K Vr ef
5% % 5% U2900
1/ 16W 1/ 16W
M- LF M- LF (Wite: 0x98 Read: 0x99)
402 , , 402
4005 MGMI_SCL =12C VREFDACS SCL_ 2sc7

VAKE_BASE=TRUE

SMBUS _SMC_MGMI
VAKE_BASE=TRUE

=1 2C VREFDACS SDA 2507

SDA —

Mar gi n Contr ol
u2901
(Wite: 0x30 Read: 0x31)

=12C PCA9557D SCL 258

=12C PCA9557D SDA 258
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CPU Vol t age Sense / Filter

o =PPVCORE S0_cpu veense  <VB309 R5309
2 §5&2  CPUVSENSE IN 1A 2 VSENSE 4005
PLACEMENT_NOTE=P| ace near U000 center v
ME-LF + C5309
0z —— 0. 22UF
—— 20%
2 Sen
202
G\ND_SMC AVSS 40C2 41B6 44B5 4406 45AL 45A4 45B2 45B5 45CS 45D7

Pl ace RC close to SMC

MCP Vol tage Sense / Filter

s =PPVCORE S0 Mop veense V8359 R5359
1 52 MCPVSENSE IN 1A 2 VSENSE 4108
PLACEMENT_NOTE=P| ace near Ul1400 center A
Ve LF + C5359
0z '— 0. 22UF
— 20%
2 Sen
202
G\ND_SMC AVSS 40C2 41B6 44B5 44D6 4SAL 45A4 45B2 45B5 45CS 45D7

Pl ace RC close to SMC

PBUS VOLTAGE SENSE ENABLE & FILTER

B315
NTUDB127CXXG
SOT- 963
N-CHANNEL | 6 pRUSVSENS EN L
R5316"
=PBUSVSENS EN 2 | 100K
B = s 116w
1ok
Enabl es PBUS VSense ) Q‘j’; oz ,
divider when high. J_ 3 PPBUS GBHRS5 VSENSE
W N-LT\& W DTHED. 20 mm
- M N_NECK_W DTH=0. 20 nm
Va'Thcests: 5V A
R5385
[5q 27. 4K
5 % 1 i
7c1_=PPBUS_GBHRS5 S 6w
A w02 ,[ RTHEVENIN = 4573 OHVB
P- CHANNEL e
R5315"
100K
15
116w
froets
w02y
USVSENS EN L DIV

40C2 41B6 44C5 44D6 45A1 45A4 45B2 45B5 45C5 45D7

Pl ace RC close to SMC

asum=
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MCP VCor e Current

Sense Filter

BMON CURRENT SENSE

R5416
5308 _VCPCORESO_| MON. 1 AR 2 SMC_MCP_CORE | SENSE o o
s
el 1 C5472
02 ——o0.22uF
J—
2 R
o
L_GND SMC AVSS  40c2 4186 4485 44C5 4406 45A1 45A4 4582 4585 45C5
Pl ace RC close to SMC
MCP MEM VDD Current Sense
78s_=PP3V3 SO MCOPDDRI SNS
o7o: [Ty PLV5 SO KELVIN
P1V5_S0_SENSE uU5400
o [T
1 N5 OPA348 5400
) + N 0, 1uF
5?5410 4 1oy
C5434 402 .
§§Z’15¥v 0. 1UF 2 MCP MEM VDD Current Sense Filter
- 2
10% Gai n: 50x
P1V5_SO_SENSE_E ¢ ig\é R5417
401 462 -+ 1 428K, SMC MCP_DDR | SENSE oo w100
2 A2 154NFV- YAE R5411 1
CRI TI CAl Sco 116w
<A\ 1 P1vs_So_SENSE B 129, 2 P1V5_SO_SENSE_AMP R S
& 5% —— 0%
1/ 16W L
3 M5 202
P1V5_SO_SENSE C
@G\D SMC AVSS 40C2 4186 4485 44C5 44D 4SAL 4SA4 4SB2 45ES 45D
'R5412 Place RC close to SMC
g 118
1%
1/16wW
e
2402
7s_=PP3V3 SO CPUVTTLSNS
R5492 1.C5417
0. 01 0. 1uF
.o 20% ml
I TICAL o 2
xR C;’-\ o6to-1 ) oM Vr
o =PP! E_VIT_| R =pP VIT, e
sos | SNS CPUVTT N slin  SCTO Ut L& CPWVTT | QUT 1 A3, SMC CPU FSB | SENSE gy a1on
196
soos ] SNS_CPWITT P aline REF| L i 1 C5436
0z ——0.22UF
@D S e
R
N o
| — L_GND SMC AVSS  40cz 4186 4485 44C5 4406 45A1 45A4 4582 45CS 4507
Pl ace RC close to SMC

CPU VCore Load Side Current Sense / Filter

Place RC close to SMC

R5471
6. 19K

NOTE: MONI TORI NG CURRENT FROM

BATTERY TO PBUS (BATTERY DI SCHARGE)

I NA213 has gain of 50V/V
PLACE U5403 AND C5418 NEAR R7008

For engi neeri
For product

ng, stuff U5313 and unstuff R5330
ion, stuff R5330 and unstuff U5313

PLACE U5413, R5423, R5431, C5459 NEAR SMC (W4900)
o01_=PP3V42_G3H BMONgI SNS
BMVON_ENG
1 C5459
U413 9. 1uF
. BMON_ENG NC7SB3157P6XG 2 ﬁz\ﬂ
1 %51‘&8 BMON | NA QUT 1|1 SO sEL[6  SMC BYON MUX SEL ) 0t 402
—— 20%
2 G i =
REGULATCR SI DE 402 v ENG 2o veq 8
uU5403 R5401
I NA213 B 4. 53K
s00n 5083 ¢OOT}—CHGR CSO R P 5N SC70 - our |6 socs [TRy—CHGR BVMON o o s BVON_AMUX_QUT 1 2 SNC BATT ISENSE gy socs
VER 1 e
o om0 [y CHGR CSO R N 4N REE|1 BVON_PROD 1 BN ENG Ve 1 C5490
R5431 100K 02 == 220F
LOAD SI DE b y § AT 2 S
] 9 22’5'2 402
it L GND SV AVSS 4ocs 4166 ases ascs aaos asas asez 4ses ascs
402 45067
PLACE R5491 AND C5390 CLOSE TO SMC
ACRCSS R7008

o207 [rEy—LMPS Lhon . AC CPU | SENSE oo 0o
40C2 4186 4485 44C5 4406 4SAL 45A4 45ES 4CS 45O7
R5481
2. 53K
1 43K, SMC DOl N | SENSE oo “ocs
150
1 hew
b 1 C5487
402 ——0.22UF
— oo
2 SR
s
D AV 40C2 4186 4485 44CH 44D5 4SAA 4SE2 45ES 4SCS 4SO
s umn=
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DETECT FI N- STACK TEMPERATURE

ORI TI CAL

J5590
78171- 0002

OL

1
Bo4Bam0d ()"

CPU T-D ode Ther nal

705 _=PP3V3 S0 CPUTHVBNS

Sensor

I NTERNAL DI ODE | N U5515 DETECTS CPU PROXIM TY TEMPERATURE

DETECT CPU DI E TEMPERATURE

3

R5515
1 AXA 2 PP3V3 SO CPUTHMVBNS R o
N LTNE W DTHE0. 25
yiow Yt sy o 2™
Mhos" 1 1 C5515 R5516"| |'R5517
Lo i s 31K
U5515 2% 1/ 16w 6w
003 50 @y CPU_THERVD P RIATS = 8 W T
S GNAL_VDDOL=EMPTY DFN
C5521 1 2| pp1 THERM / ADDR|_” CPUTHVENS THERM L
0. 0022uF ——
v o[ 3o T Alerm L8 CPUTHVENS ALERT L
cERv 2
oz 4 S =12C CPUTHVENS SDA
- CPU THERMD N t —— | DP2/ DN3 SMDAT, B
_5|one/prs sMoLk |10 | =12c cpUTHVENS scL D wa
GND  THRM PAD
6 11
01 Hi
PLACEMENT NOTE: PLACE Us515 NEAR CPU

DETECT HEAT- Pl PE TEMPERATURE

e
e

O“_

8008 6C7|

REPLACED 51850521 W TH 518S0519

C5540 *
0. 0022uF ——

10
NOSTUFESY, »
402
MCPTHMENS D2 N

SOr732-3 B
500 CPUTHIVENS D2 N
I NTERNAL DI CDE | N U5535 DETECTS MCP PROXI M TY TEMPERATURE
7cs_=PP3V3_SO_MCPTHVENS R545735
PP3V3 SO MCPTHVBNS R .
™M N LT NE_W DTH=0. 25 nm ?
ulew VG2 ™
Mhos" 1 1 5535 R5536"| |'R5537
2 o auF 06 g S 0K
U5535 D% 1716w Tiew
MCP_THMVDI ODE P Tov 1 1
D EMC1413 ? g o 502"
SI GNAL_MODOL=EMPTY DFN 2
C5522 1 2| pp1 THERM / ADDR| " MCPTHVENS THERM L
NP 0. 0022uF ——
DETECT DI E TEMPERATURE %gv 2_— 3 DN1 CRI Tl CAL ALERT* b 8 MCPTHVENS ALERT L
CERM
402 4 VDATA| O =1 2C_MCPTHVENS SDA
s0ca 200 gy MCP_ THVDI CDE N DP2/ DN3 SMDAT, o] D
5 | one/ DP3 smoLk |10 =1 2C MCPTHVBNS SCL & e
G\D __ THRM_PAD
6 | 11 |
TUFF soos 6c7 MCPTHVENS D2 P
S| GNAL_MODOL=EMPTY =

PLACEMENT NOTE: PLACE U5535 NEAR MCP

s
Ther mal

Sensor s
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.« =PP5V_SO_FAN_RT
.« =PP3V3_S0_FAN RT

R5660 L 761729804
0 NC_5
R5665 %§§9 -°

4 1[o]5V_DC
woo EAN O_TACH 1 «FAN_RT_TACH 2[2| TACH
% 3 °
) MOTOR CONTROL
MEEW a2 | Mo

NC_&
R5661.
10055 % %660 51850521
1 —

o] T8Te «FAN RT_PWM
L ¢

e SMC_FAN_O_ CTL o
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Fan
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Rt ! KEYBOARD CONNECTOR

| PSOC USB CONTROLLER | © lmwwe [omor  |eee | vee frow s
| I P02 v 1008 255 kom | oozsv | o2ssEew J5713
| | a0uA 0.204 v 16,3266 W APN 51850637
| | 3v3 LDO VoD 60MA MAX 10 GHv 0.6 v 36E-3 W : NCXTO
| USB | NTERFACES TO M.B TRACKPAD PI CK BUTTONS | vour 60MA MAX 0.2 OHv 0.012 V 0.72E-3 W —
SPI HOST TO Z2 KEYBOARD SCANNER | PSOC VoD 8MA (TYP) 1.5 OHv 0.012 V 96E-6 W (oS =PP3V3_S3_TPAD o)
! 14MA (VAX) 0.021 v 204E-6 W o
I _PP3V3 S3 PSCC  sss aoes ! - L o coff _vi& KBDL o
| I 18V BOOSTER 4AMA (VAX) 4.7 oM 0.0188 V 75.2E-6 W - 4808 R‘g’ WS _KBD2 o
|
! 4001 scs _PLOKB L | 4600 o x Egz o
1 sons_BUTTON DI SABLE | o Sgi W6 KBD5 °
a0 o o
| s903 65 22 [&:ﬁ: l:lTr:T — - | 460 o5 _WB_KBD6 o
| a0 VB S | 180 085 WB_KBD7 o
| 4o _WB LEFT_OPTI ON KEY. | W5 _KBDS
805 o8 °
KBI
I olu|slo|lan|dHdlolo|ol~|o|w| ]| o I “6ce o8 V\s Do o
| wlv|w|lv|v|v|o|s|s| ||| | | 4805 ees _W\B_KBD10 o
WO~ =ML~ O NO O
| Jdalololo! @g (ONBUNY | Rori4 000 oe x i:gi; o
| 4o _WB_CONTROL KEY ip2 3 00 E E E E E E E E 00 P2 2[42 W KBDL7 epsasce | 4s0s VB _KBD15 C 1 2 :ZZ :: WS KBD13 °
2) - “0l41 o
| a1 ocs_Z2_KEY ACT L P2 1 P2 0 KBD16Nsscs | 1/ ow 808 oss_ WS_KBD14 5
| ne_3pa 7 CRITI CAL P4_6[40 WS KBDLS Cuss | Vios cesWS_KBD15_CAP
| TP P4 5 4pa_s us701 PA_4[% V6 KBDIA o i | s8sVWB_KBD16_NUM o
| 4903 6cs_Z2_DEBUGS SP4_3 cY8C24794 P4_2|38 W6 KBDI3 s asoe X 1605 o8 KBD17 "'g
s0c1 ocs_Z2_RESET 9pa_1 MF P4_0[37 KBDL2  oos 00 V& KEDLS
| s9c1 o5 _PSOC M SO 1P3_7 (SYMm VER2) P3_6/36 KBDL1 g5 a2 | R%ZK:LS :Z: WE_KBD19 °
| waes PSOCFCSL  8P3 5 APN 33752983 P3_4[35 W5 KBD10 ops sere | 4805 VMB_KBD16N i 2 6 KBD2O 0
| wass PSCCMS _ 94p3 3 T P3_2[3% W6 KBDO e | o VB KBD21 °
| swaes PSOCSAK 0Pz 1 P3_0[33 W5 KBDB qosasce | Vios R5710 4507 ons _WB_KBD22 g
| 4003 6cs_Z2_M SO 1p5_7 P5_632 KBD7 oo ance | 4807 6as _WS_KBDP3 o
1003 6c5_Z2_CS L 12p5 5 P5_4[31 W5 KBD1 s 4sce 60 a1 a1% 100 G SMC ONOFE L . IAAN 2 sasWB KBD ONOFF L
I s5c3 ocs_Z2_NOSI 13p5_3 P5_2[30 WS KBD2 cos soe ! S PPava? o
72 SCLK 14 p5 1 P5 022 ws kBD3 | 8, A0S anca apes 7oL =PP3V42 G3H TPAD °
| 4903 sCs 5_ 1 i o '\|O|O|N|q|®| 5_0 685 4802 VELF aoos aom o WE_LEFT_SHI ET_KBD °
| Jdd 48 Q S THRWL o ! + C5710 ase5 ases sasV5_LEFT_OPTI ON KBD °
| FRnRQAASEEATAR  PAD | 0. 10 ases aasa oasVWB_CONTROL_KBD 5
e i 20% -
| HEBEEEEHBERENEEENE | 2 2% L
00
! N ' | SOLATION CIRCU T [ NoX—r)
| | = FF14- 30A- R11B- B- 3H
TP _PSOC SCL = VB KBD4 sg5 asoe -
TP PScc saL | = |
: W6 _KBD5 6gs 4802 | C5725
V8 KBD6 0. 1UF
| "SR 03 aacz aoes 7 e S SMC MANUAL RESET LOd C
TP_Ps DA |
| TP I SSP_SDATA P1 0 1 CRITI CAL 20% i i -
| SSP SDATA/ | 2C SDA - 5 TCTSzonArEAPE R =
! ! sorz 4ams 4ar6 7ca_—PT3V3_S3_TPAD 2 [~ gorses i o 40cs anms 7o _=PP3VA2 G3H TPAD
| TP PSOC P1 3 | 4 WS_LEFT_SHI FT_KEY i
808 C5758
72 QKN s a0c Us725
| 1 ascz asps 6as _WB_LEFT_SHI FT_KBD 1l 0. 1UF
165
| | 3 2 %ok cerm
5
| |
TP P7 7
] TP _1SSP_SCLK P1 1 | = =
| I SSP SCLK/ 1 2C SCL | c5726
| | =PP3V42_GBH TPAD |J”F
a8cs ancs aace ases 7oL
| | | APN 31150406
205
| DI FFERENTI AL_PAl R=USB2_TPAD | R LA lov CRI TI CAL
701 saca ancs s snss 7ca_=PP3V3_S3_TPAD 2 2w e = 5 _swalveicio
! USB TPAD P 24 ! o8 008 o aone o sscz aass o5 WS LEFT SHIFT_KBD 1 L
7683 1908 2683 L AAN 2 USB TeAD 4 W6 _LEFT_CPTI ON_KEY , A
| 3% PP3V3 S3 PSOC s asor ! o« WS_LEFT_CPTI ON_KBD i | 726 ancz aves o0 W LEFT_QPTION KED w743 ae
| oW I — | B2 4883 6AS = = = a8cz 4sms 6as B _CONTROY, KBD 6 SMC_TPAD_RST_L
402 3
| ! 2
| TO M.B CONNECTCR |
R5702 =
| 24 | =
| p— USB TPAD N 7683 1 2 UsB TPAD R N | 727
1
27 R5769 ' :
| 116w | =PP3V42_GBH_TPAD  ,('1, 33K R5770 R5771
ME-LF 2 ||t 33K
402 48C5 48C3 48C2 48B5 7D1 5% o 33K
| I FFERENTI AL_PAl R-USE2_TPAD ! | i16w ¥ 1ow o
| | T cAL 20% [ Ve OF s
_ 5 TCTSZOBAFEAPE 2 5 402 02
| | avte ascs aves avas 7cs_=PP3V3_S3_TPAD 2 goross oz —
4 W5_CONTROL_KEY
us727 — = 4808
| : ©oce ans ons_ME_CONTROL_KBD 1, 1
| =
3
! U5701 CHI P DECOUPLI NG !
| | Alternate Parts
| PLACE C5701, C5702 & C5703 PLACE C5704, C5705 & C5706 i =
CLCSE TO U5701 VDD PIN 22 CLCSE TO U5701 VDD PIN 4 PART NUMBER | ALTERNATE FOR| BOM OPTI ON REF DES COMMENTS:
' ’ ! TPAD BUTTONS DI SABLE o
| | 31150406 31150447 ALL NXP PART AS ALTERNATE
| R5704 |
| 1.5  =PP3V3_S3_TPAD 4000 BUTTONDI SABLE PLACE THESE COMPONENTS CLGSE TO J5800
4886 1 2 7C3 48B5 48CS5 48D2
| 4807 50 | THI'S ASSUMES THERE' S A PP3V42_G3H PULL UP ON MLB
1/ 16w
! 1 C5704 15705 |t C5706 50" !
| 100PF —— 0. 1UF —— 4, 7UF | &701
5% — 1% — Zon
| 2 SV 2 1% 2 & | SSMBKISFV D3
| 565 iy &5 | covesmis | A
K
| |
—
| | s umn=
K THE TPAD BUTTONS W LL BE DI SABLE
| = ! 1167 sz WHEN THE LID IS CLOSED V\ELLSPRI NG 1
] I et 4102 4088 SMC_LI D LID OPEN => SMC_LID_LC ~ 3.42Vv
M LID CLOSE => SMC_LID_LC < 0. 50V D
e it it i J - Appl e I nc.
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5 |

=PP5V_S3_TPAD

a986 7C3

PLACEMENT_|

PTE=NEAR J5800

BOOSTER +18. 5VDC FOR SENSCRS

APN 15250504

BOOSTER DESI GN CONSI DERATI ON:
- PONER CONSUMPTI ON

- DROOP LI NE REGULATI ON

RI PPLE TO MEET ERS

- 100-300 KHZ CLEAN SPECTRUM
- STARTUP TI ME LESS THAN 2M5
R5812, R5813, C5818 MODI FI ED

To detect Keyboard backlight, SMC will
tristate SMC_SYS_KBDLED:

LOW = keyboard backl i ght present

H GH= keyboard backlight not present

BOM OPTI ON:  KBDLED_YES
TURNED ON FOR BEST MLB CONFI G

R5853 ALWAYS PRESENT

7

=PP3V3_S0_TPAD

8
g

a9n4 6)

ORI T CAL CRI TI CAL
L5801
o ooz R5806
~ 0
. oot sw (Y Y'Y soosy sw N PP18VS_S3_SW . PP18VB S8 | PD FLEX CONNECTOR
£85y 0. 50M VLF3010AT- SM HF M N_LI NE_W DTH=0. 50MM MR oo o v
PoLT vy M N_NEGK W DTH=0. 2004 BO520WBXG 126w
< SWTGH NoDE=TRUE APN 37150313 .
1
] R5812 APN 51650689
N e i TEl __833;18 M
M N_NEG_W DTH-0. 20WM =39 1%
-1 s CRITI CAL
APN 35351401 P , 402 15800
55560- 0228
VIN N 0. 50MM M ST-SM
C5819 0,20
U5805 2 1
4 BOOST FB 1UF
TPS61045 B 1808 6cs. Z2_CS L ANE Z2_KEY_ACT_L ocs 488
o
o OV crrls _ 72 BOOST EN scs wce e 4000 scs Z2_DEBUG3 sl o lbls 72_RESET _ oes sow
CRI TI CAL R 808 605 22 MOSI 81 6 fo4~ PSOC F CS L scs ascs
a R5813 160 ocs.Z2_M SO 0] oo ]e PICKB L ocs asme
S a g?%l 5K 88 6cs Z2_SCLK. EL I N [ PSOC M SO (s sss
PAD ?’ % 1 e a0cs 6cs.Z2_BOOST _EN 1] o3 PSOC_ MBSl s sscs
1 c5816 1 5817 ] 4 osll 4806 ocs Z2_HOST | NTN. 6] Jlo s PSOC_SCLK __ ocs ascn
——o.1r —— 2.2 v ne28] g ol =12C TPAD SDA 401
iew —
2 o e 2 [t 906 ocs Z2_CLKI N 20] Ji5lae =12C TPAD SCL .0,
2 1584 os oo PP3V3 S3 L DO oo 22| Sl o som PP18VS S3 o ocs 4om
6 20 0. 20m
R51873
so0r 702 2P POV=SS_TPAD 0 PPSV_S3 VR
%
1/16W
M- LF
402 a9c3 scs saPP3V3_S3_LDO
CRI Tl CAL
~| APN 35351364
sz, t
55} S8k
1 C5853 VRS802 )
j20;%2UF M@2430RRE
M ;
X L1 ]ce vout R oy
603 GND
KB_BL
res=BERVER0 KBILER S0, Cl Gat APN 51850691
10UH- 0. 58A- 0. 35CHM W& BL J5815 pin 1 is grounded
CRI TT CAL on keyboard backlight flex
1 Y Y Y L
R5853 TR s 3 T J5815
470K KB_BL 1098AS- SM M N REGCW D0, 25 14 FF18- 4A- RI1AD- B- 3H
1718w C5850 1 . S TOHNDEET F- RT-SM
v LE . w—— - 20ns ops SMC_KDBLED_PRESENT_L [y
oK 2 B ,_—2 Lo
202°1 e
m_iM: YS_KBDLED 6 |CTRL LED| S ° 65 KBDLED ANCDE. - I 4 o
KB_BL ML NE W DTHeo. 25 1T
R TTCAL BB M N REGK W D0, 26 1
KB _BL NO STUFF L5850 10 g
| 1 LT3491 °
RoBS4’ e o aow o
4. 7K M LE
L3 L3 KBD BACKLI GHT CONNECTOR VEEL LSPRI NG 2
abs P65 caP|4 KBDLED CAP.
2 2 M N_LI NE_W DTH=0. 25 M KB BL I D
THRML M N REGKW D10, 26 1 | e Inc.
GWD  PAD 1 5855 App
E ™ 10F ) C. 0.0
10
2 NOTI CE OF PROPRI ETARY PROPERTY: P —
SMC_KDBLED_PRESENT_L EE&IRPE%%TL%%A&VERPEEEE%}EEE 1 NC.
THE POSESSOR AGREES TO THE FOLLOW NG ﬂ
TO MAI NTAI N THI' S DOCUMENT | N CONFI DENCE 58 OF 109

|
[l
(0
IV ALL RI GHTS RESERVED

NOT TO REPRCDUCE OR COPY I T

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

2




Anal og SMS

R5921 PULLS UP SM5_PWRDN TO TURN OFF SMs WHEN PI N | S NOT BEI NG DRI VEN BY SMC

7_=PP3V3 S3 SMB

1.C5922 1 C5926
<
. 3 0, 1UF oF besi rod ori entation wh
R5921 S 1 Ty sired orientation en
10K V2D, 235 &35 i
]/123/3% Us5920 pl aced on board top-side:
W AP3fléALH = =
1 IFs VouTx| 12 SMS X AXI S P,
4o [Ty SME_ ONCFF L — SMVB PVRDN 5 |pp ORI TI CAL N
—— WAKE_BASE=TRUE SV SELFTEST] 2 |st Vouryl 10 _SMB Y AXIS oD o +Y
vourz| 8 SMB Z AXIS oD o Front of system
+X
15 |reS +2 (up)
NC 4 IRES
1
R5922 O
NC _3 INC NG 11 NC
10K —— =
% o NC _6 INc NG 13 NC
VF- LF NC _9 INC NG 16 NC 1 C5923 1.C5924 1 C5925
2402 =) =0 UK —— JAone =101 Circle indicates pin 1 |ocation when placed
™| 2 & 2| 28, in correct orientation
402 402
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s2c7 azes 7 =PP3V3_S5_ROM

NO STUFF]
R6190'| R6100*| |'R6101 (51001 o CRITI CAL
10%2 3. 3%% g%o 3K 0. 1UF —— (s
oy —
WEPS RS S e g U100
R6150 2 R I 0 32181 T R6152
soP
s2cs azne pry—SPL_CLK MUX_ 3 0 2 ro3 SPI_CLK 8 scu Si/siools___geSPI_NOSI 1A9x 2 SPI_MOSI MUX 1208 20
PLACEMENT_NOTE=PLACE CLOSE TO U6100 5% MX25L3205DMRI - 12G 5% PLACEMENT_NOTE=PLACE CLOSE TO U6100
- Ve e o T R6105 Vet pE
SPI_MB CS L 405 - o
m SPI_WP_L %W,Aoc sosioz mal SPI_MSOR 1aAN2 SPI_M SO MUX gy zss azss
P NO STUFF 5% 3
SPl_HAOD L /o HOLD* 1 1/16W PLACEMENT_NOTE=PLACE CLCSE TO U6100
R619 MECLF
G\D g %OOK
<
160
2402
_______________________ \
! MCP79 SPI Frequency Sel ect |
|
| Frequency SPI_NOSI SPI_CLK :
|
| 31 Mz 0 0 |
|
: 42 Mz 0 1 |
|
| 25 Mz 1 0 |
|
| 1 Mz 1 1 !
|

25MHz is selected with R5190 and R5191
Any of the 4 frequencies can be sel ected
with R6190, R6191, R5190 and R5191
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MCP VCORE PONER SUPPLY

a=PPVI I SO_MCPCORE

5V SO MCPREG VI N R7560 CRITICAL | CRITICA
— . 12422 =PP5\|_SQ_MCPREG 706 1 ) I 1C7561
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2
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5% } %__
g R756 o 2 "l & 3
1K VDD PVCC
R7590 SE
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Mg MCP_VI D1[ H 26 |vi o1 A ' C7566 1
40 MCP_VI D2[ B 27 [vi o2 10} b=
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=PP5V_S0 CPUVTTSO

CPUVTIT PONER SUPPLY

7c1 =PPVI N_SO_CPWTTSO

M N_NECK_W
VOLTAGE=5V

= D

=CPUVTTSO EN

e

CPUVTTSO PGOOD

! 3 + C7604
4. 7TUF

Q7620
FDVS9600S

M.P
CRI TI CAL,

(=PPCPUVTT_S0_REG)

CPUVTTSO VFB

CPUVTTSO _TRI P

L7620
2. 2UH 8. 0A

N CRTICAL
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1%
1/ 16W
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A

b
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M C7603 * 1w CRI TI CAL|
1JEN_PSV T CPWITSO TON e T C7660
1006 —— T
s |PGOOD VBST| 14 CPUTTSO VBST B » 330UF
WRLTNE WOTrEC. ev DT=TRUE 2 20%, -
M N-RECKW DTH-0. 2
\vout pt CPUVITSO_DRVH LhECK ®
GATE_NODE=TRUE M N_LT NE_W DTH=0. 6MMDI DT=TRUE CASE- B2- SM
s [VFB LLfa2 CPUVTTSO LL M NNECKW DTH=0. 2M4 é
SW TCH_NODE=TRUE M N LT NE_W DTF=0. 6V DI DT=TRUE
ulTRIP DRVL| o CPUVITSO DRVL M NREGK W DTS, 2 CPUVTTSO VSNS 2 |
GATE_NODE=TRUE M N LI NE_W DTF=0. 6MV DT DT=TRUE 2 .
G\D THRM_PAD PGND M N-REGIW BTH-0. S0
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8, 45K 100PF —— %
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L 542 (G\D) S
R
Fe = e - - - - - - ----------°- m 'R7671 e
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\
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Core DT s IRt A e L e o I [ )
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CPUVTTSO VAL

(=PPCPUVTT_S0_REG)

e
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::é %
2
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o

CPU VTT(1.05V)
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LDOiYES%ﬁ:\gZ 5%
702 %,{:“E‘é‘/
Vout = 1.05V 402 =PP1V05_S0_MCP_PLL_UF 168 2208
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66C8 6683 7D1

60C5 4005 6C3

41A2 4005 2003 603 [T ) SkE Sk

3.3V 1.05V S5 ENABLE

R7802 Power Control Signals
100K
=PP3V42 G3H PWRCTL _ 2 1 o PM G2 P3V3S5 EN L =P3V3S5 EN L
V\ T BT D c0%s 3.3V_S0, 1.8V_SO ENABLE
ey o STUEE state SUC_PM C2_ENRBLE P SLPS4 L P SLP_S3L MCPDDR, CPUVTT, MCPCORESO ENABLE
402 1 Cr802 T T T 1.5V SO AND 1. 05V SO ENABLE
0. 068UF Run (S0)
Q7800 T
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&
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wew
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P3V3S3_EN -
TR ST et {OT 6708
7hs ZPP3V3 S5 PWRCTL
C7840 1
1
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o 20 =
a3 OTHER SO RAI LS PGOOD = 2
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| SL880421 RTEZ
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< e
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i e
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3.3V S3 FET

CRI Tl CAL
Q7910
.
M =PpP3 3 _FET 704
743 _=PP3V3_S5_P3V3S3FET .
c7911 4 % :
R791]62K % [0} 033% f— -
i E © C7910
R7910 0. 01UF
P3V3S3 EN L 1 2 P3V3S3_SS ‘II7
Q7903 ¥ =
SSMBKISFV D3 P
K
[
1 G* S
I
3.3V SO FET
CRI Tl CAL
0
oo
© =PP3V3_S0_FET 706
I — ©
’ < [o[ o]«
R7932: C7931 :Lil =
Took % 0. 033UF G
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K
—
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s (Do e
5.0V SO FET
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i = c7940
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Q7945
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sovesmrr |
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[
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1[c7" sz
sscl [T =P5VS0_EN

3.3V S3 FET

MOSFET FDC638P
CHANNEL P- TYPE

RDS( ON) 48 nmChm @. 5V
LOADI NG 0.182 A (EDP)

3.3V SO FET

1.5V SO FET

(1.5V SO FET FOR DDR3 MEM MCP79 AND CPU)

70s_=PP1V5 S3 P1V5SOFET

MOSFET FDC606P
CHANNEL P- TYPE

RDS( ON) 26 MOHM @ 5V
LOADI NG 1.431 A (EDP)

5.0V SO FET

MOSFET TPCP8102
CHANNEL P- TYPE

RDS( ON) 13.5 MOHM @. 5V
LOADI NG 1.7 A (EDP)

° CRITICAL
901
|_"D— DFN
C7902 o 7 e
T k] g
2
s =PP5Y_S3_MCPDDREET R7901 e ul ?‘_ﬁwl 6 P1V5 SO KELVIN D>
10K a 2
ow |7 1205 |5 8
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100552 =PP1V5 SO FET 708

16w
b C7903

1

—— 0. 068UF 1.5V SO FET
MCPDDR EN L I 1o
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Qro71 '23 CHANNEL N-TYPE
SSMENISFERRE | Ky RDS( ON) 6.3 NMOHM @. 5V VGS
" H LOADI NG 5A ( EDP)
s[G7 s

s6c1 [T =MCPDDR EN

MCP79 DDRVTT FET

MCP79 DDR PAD LEAKAGE IS H GH ENOUGH THAT

NVI DI A RECOMVENDS UNPOWERI NG DURI NG SLEEP.

I'N ORDER TO SUPPORT UNPOWERI NG RAI L, HARDWARE
MJUST GUARANTEE MEM CKE SI GNALS ARE LOW
BEFORE RAIL IS TURNED OFF, AND REMAI NS LOW
UNTI L AFTER RAIL TURNS BACK ON OR DI MvB

W LL EXIT SELF- REFRESH PREMATURELY.

MEM_VTT_EN QUTPUT FROM MCP79 USED TO ENABLE CLAMP

ON VTIT RAIL, WHICH PULLS ALL CKE SI GNALS
LOW THROUGH VTT TERM NATI ON RESI STORS.
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CHECK | F LVDS_| G_PANEL_PWR

1786 LVDS | G RANEL PWR

15?014

e

~=PP3V3_S5_LCD

GLI TCHES ON POVER UP

LCD CONNECTCR

LVDS CONNECTOR: 518S0650

J9000
20474- 030E- 11
F- RT- SM

TI CAL

L/ﬁ)SI/F

LED BKLT I/ H

CRI
31
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10|
1 LVDS_| G A_DATA N<1> o 11
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100K § 5% - 13
26w oyt
SLF 2402 o3 1700 ocr LVDS | G A DATA N<2> o 14
E G 750 17 oo LVDS_| G_A_DATA P<2> o 15
1es or LVDS | G DDC CLK - N T
13 o7 LVDS 1 G DDC DATA 15 6 LVDS | G A CLK F N - 1
=ty 7m0 e LVDS 1G A CLK F P - 10
7o83 1783 LVDS IG A CLK N __ 4 1 ;Z
- NC 21
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NC 23|
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DP_AUX_CH C N

_@ 70C8 75B3
R9300 0359
DP_| G_DDC_DATA L33 O ¥ DP_AUX_CH_SW N
oo ) i
Display Port Interoperability spec says that sources 402 402 DP AUX CH C P
or sinks which do both DP and DVI nust depend on the — — _ — D) o8 7583
external adapter for pull ups on DDC |ines (since DP
AUX CH has 100K pul | up/down on the MB).. R9301 C9301
DP_I G DDC_CLK 33, O F.wDP_AUX_CH SW P
5901 (B 1
5%
1/°16W 10%
30 300 300 |2
2l B30 ke ssweniZrope |
> | Sorses sorse3 | Kh
— 4
s ¥gs 2[c% s
DP_I G_AUX_CH_P
7583 17ESE
DP_I G_AUX_CH_N
7583 17ESE
;PPS V_S0_DP_AUX_MJX
'R9302
100
R9306* oW
1K 32"
5%% 2
ol
: DDC_CA DET LS5V L
301
3|D M3K15FV
| soo vEsm HE
>
L
s X
DP_CA DET B
70B8 m o
DP_I G_CA DET
= oo e

1785 _=MCP_HDM_TXC P — DP M P<3> 708 7503
1786 _=MCP_HDM_TXC N — DP M N<3> VRKE BASETTRE s 75
1785_=MCP_HDM__TXD_P<0> — DP M P<2> MAKE BASEETRUE o1 75
1785 _=MCP_HDM _TXD_N<0> — DP M N2> MAKE BASERTRUE et 75
1785_=MCP_HDM__TXD P<1> — DP M P<i> VAKE BASESTRUE 1 5
1785_=MCP_HDM__TXD N<1> — DP M N<1> MAKE_BASERTRUE &1 750
1786 _=MCP_HDM_TXD P<2> — DP M P<0> VRKE BASETTRE ot 75
1786 _=MCP_HDM_TXD N<2> — DP M N<O> MAKE BASERTRUE (et 75
1785 _=NMOP_HDM__HPD — DP HPD R BT

1745 _=MCP_HDM _DDC_CLK — P lGDCAK RS BASET TR oca
1745_=MCP_HDM _DDC DATA — DP G DDC DATA VAKE BASET TR oca
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Por t

Power

Swi tch

DP_ESD DP_ESD
CRI TI CAL CRI Tl CAL CRI TI CAL
DO410 DO410
uo480 L940 RCLAMPO524P RCLAMPO524P
TRS2051B FERR- 120- OHM 3A SLP2510P8 SLP2510P8
7a_=PP3V3 S5 DP_PORT. 50N PP3V3 SO DPILIM N Y L2 PP3V3 SO _DPPWR
p— 4 3 M N-REW BTHES: 26 ' 0603 M N W BTHES: 26 v
6605 40Cs 35A5 3287 2003 63 (TR ASLPSS EN oC iy TP DPPWR OC L voLTAGE=3. 3V VOLTAGE=3. 3V L [Ke] 104 210 10
G\D ©9400 s{NC NClz s|NC NClz0
4. TUF 10 o
> 20% g g
2 SR ceAw K K
02
e 3 1 1
€9485 * + C9486
22U0F —/— —— 22UF = =
20% = 20%
53V, , 6.3V
X5R- CERM 1 X5R- CERM 1
803
R9420*
100K %
5%
/16w
VE-LF
a0z,
=
DSPLYPRT- MB7- 1
F-RT- THSM FL9400
11'20-’\/!.12101%05’\:\‘:
e T e LALML_GCRN P v DP M_C P<0> (9410 1]|l2__oP M P<o>
53
, TH PINS SM PINS s sea DP M. CONN N<O>. o 1o ] [TtV ek w0z 75C3
FL9403 OHIT_PLUG DETECT ~ GDO FL9401 | AN )
12- OHVk 100MA 21 5 CONFI GL M._LANEOP 02 12- OfVk 100MA 2 3 sDP M. C N<O> CO411 1 I I iu% [va NLXSQKOM 6901 75C3
9414 | 4 TOML210-4sM z O CONFl @ M__LANEONO 3 | TOL210-asM (:941; ToF
12 12
75cs oo [Ty DB M. P<3> | Gt B AANS 0GND aDo AN 1 7 DP_M._C_P<1> —| T e 75
0. 1uF —— 758 DP_M._CONN _P<3> Ol OM_LANESP i L aNELP O 2583 [ DP N P<1> — | FL9402 | 0. 1uF
7563 o901 [Ty D2 M. N<3> 9415 1| 27mseDP M C N<3> 3 Y Y Y L2 7se3] DP M. CONN N<3> 2] OM_LANESN  m LANELNTRLLL DP N N<1> 2 Y Y Y L3 o 1o sssDP M. C N<1> C9413 e DP M. N<1> 001 75
0. 1uF | [10% 16v 6R 402 oo = e | Taazi0 asu 0. 1uF | [10% 16v er 20—
7583 6901 ¢y DR AUX CH C P 61 5 AUX_CHP M__LANE2P 015 83 DP_M._CONN_P<2> AU 3 sDP_M._C P<2> C9416 1 iu% Efv X55<24>DZ 7503
SLOAUX CHN M LANEZN O —_— 0. 1uF
7583 co01 ¢y DP AUX CH C N o1 6DP_PWR RETURN 022 7563 DP M. CONN N<2> 2(YY Y L3 7scDP ML C N<2> C9417 1 I I 2 DB M Ne2> 7563
0. 1uF
7088 75 _=PP3V3 SO DPCONN DP_ESD
CRI TI CAL SHI ELD PINS
R9443" N D9411 22|21
100K R9442 . RCLAMPO524P 514- 0637
e 100K R9421 SLP2510P8 |
VE-LE 116w 100K %
a0z, NE-LF 5%
oom7 OT)—DP_CA DET 022 i
a0z
s DP_ESD
2N7002(|§v4>€% ' bP_ESD R
sor’ 363 E ¢): pPcaDET LD = CRI TI CAL Rutﬁolsgw
D9400 SLP2510P8
1 N RCLAMPO504F
Q440 /4 SC70-6-1
2N7002DW X- G
- 6
WX C E o) o ca o | > oh
b LE ruy
DP to DVI/HDM
4
R9422*| | Cabl e Adapt er g ‘,)\ 5
Q440 nust have Drain to Gate | eakage of <500nA and Gate tp Source resistance off >5Mohm o (CY has 100k
%
g 110w pul | -up to DP_PWR Raananjld
VE-LF
02, oo
7008 705 _=PP3V3 SO DPCONN
445*
Ro 10E R9444*
5% 10K
/16w 5%
VE-LF 116w
a0z, VE-LE
o901 (oom)—DP_HQD oz,
3
RO446" MCP79 requires pull @441 om
100K ‘10""}2 H'DDD'P"‘:;:D Wt HN7002BW X G -l
mgm 00K i > | is used. SOT- 363 §_| )z DP HPD L |
VE-LF
a0z, A .
441 4
= 2N7002DW X- G
Somses r;: /s _DP HPD Q
J s =
DP il
: R9423* Source mist. pu Di spl ayPort Connect or
100K down HPD input with
5%% greater than or equal D
/16w
froets to 100K (DPV1.la). Appl e Inc.
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BKLT VLDO EN L

*L9701, D9701, C9796,

C9797, C9799, C9712 AND C9713 SHOULD ALL BE PLACED NEAR EACHOTHER.

*PPVOUT_SO_LCDBKLT_SW SHOULD BE KEPT AS SHORT AS POSSI BLE.

* LVDS_| G_BKL_PWM SHOULD BE AWAY FROM BOOST Cl RCUI T

NO STUFE
701
NTUD3127CXXG
SOT- 96
o N- CHANNEL
RO70T
B 2 BKLT_EN R AN 2 BKLT_EN
i N
o6
. l "oz
1 NO 371'51:;
s s , 100K,
S+
o / 1%
4 Ve =PP5V_S0_BKL
P- CHANNEL 3
M WoTEo 7
SR NO STUFF
'R9702
§ 0
5%
T1ew
Ve LR
I TI CAL
2% ER97BA]_ CRITI CAL
BKLT_PRCD
= 22Uk 2. 5A D9701
R9700 SOD- 123
72c3 e _PPBUS SO LCDBKLT PWR VWA PPVI N _BKL 1 2 PPBUS SO L LT_PWR_SW 1 2 PPVOUT SO LCDBKLT ¢ scr css2
py ~ TRITTCAC AL N OTro 5 e | HLP2525CZ. SM ML NE DTrE0. 5 W
W0 L 9712 9713 steobnonco. 373 MNTER oo, 373 e RE160M 40 WS WEn o 375
1/16W 10UF 0. 1UF . SW TOH_NCDE=T!
Yoz L Y% RO703
so5 o0 § 9
5%
BKL_SWGND 7185 71c2 raned
5 402 BKL_SWEND 7165 7105
L ¢+
BKL_VLDO 3
76s=PP3V3 SO BKL VDDI O z
b
RO716 o
100K 1C9714 |1 C9710 (1 C9711 1L
Lo —— 0. 01UF —— 1UF —0. 1UFo « Q| CRIT CAL
11 -1 10% —_ 1
WL 18 380 1§ (VDD O WVLDO WIN
402 2 CERM 2 X5R 2 X5R
402 603-1 402 LB 7 O 1
LLP
NO_STUFF 5
a4 6| 0 24
100K se—8AaLso
W 1233% Ne 5 3 21 RO717
g rsen ron ses il W Leo e -
- 20|ApR & ourii2 [ BKL I SENL ] 5% © BKLT_PROD M NCRESCW DTG, 20" M
- W RLTRE-W BTTF0. 5 o yisw
= BKL | F SEL = 3 F_SEL ouT2|13  BKL | SEN2 M NNEGK W DTH=0. 20 m 402
S12c BKL 1 SAL R9753 0 1 2 BKL_SCL 10sc k 14  BKL | SEN3
NN —s—rew w02 scu oM T ouTs Ro718
436 _=12C BKL 1 SDA R9757 0 LAANZ BKL_SDA 1lspa out4|[16  BKL | SEM 1 2 LED RETURN 2 floen e
5%  1/16W  M-LF 402 M N_LINE_W DTH-0. 5 _mm Y M N_LINE_W DTH-0. 5 _mm
LVDS | G BKL PW RC 9 ouTs| 17 BKL 1 SENS M N_NEGCW DTH=0, 20 mm 5%, BKLT_PRCD M N_NEGCW DTH=0, 20 mm
W VELF
TP _BKL FAULT TlFALLT oute|18 | BKL | SEN6 02
R9731 R9719
PPBUS SO LCDBKLT PWR o . BKLT _EN 4 19
7268 17 — MW 7108 EN out7[225% N LARA 2 LED RETURN 3 o7 asms
301K WL RE_W OTF0. 5 WL REW OTIF0. 5 o oD
1% 2 M N_NEGCW DTH=0, 20 mm %, BKLT_PRD M N_NEGCW DTH=0. 20 mm
116w Lew
Rt 1 09723 o R9715 oa
0. 1UF 100K BKL_SWGND HI GH CURRENT THM
105 F) | 6 6 6 PR R9720
2 ew it NEED 2 VI AS NN ER IARA 2 LED RETURN 4 oD o5 s
0 -] 402 WM N_LINE_W DTH-0. 5 _mm Y WM N_LINE_W DTH-0. 5 _mm
NO STUFF X700 M N_NEGCW DTH=0. 20 mm %, BKLT_PRD M N_NEGCW DTH=0, 20 mm
SM M- LF
= = 1 2 78| BKL SWG\D .
§d-2 48 R9721
RO704 PLACEVENT_NOTE=SWO700 PLACE NEAR C9712 9713 VN LED RETURN 5
687 6883
0 eougd
7287 1786 [Ty LVDS |G BKL PWM L 2 = NN W BT, 20" % " BKLT_PROD NN W DT, 20"
116w
1ew NO STUFF Miog
VELF
L 1 co704 X710 R9722
33PF
R9704 SHOULD BE 47K | F RC FILTER IS USED o BKL SGAD ) L 0 LED RETURN 6 o oo
2 M NI NE W OTFH=0. 5_mm M NI NE_ W OTFH=0. 5_mm oD
o M N_NEGC W DTH=0. 20 mm %, BKLT_PRD M N_NEGC W DTH=0. 20 mm
VELF
= = 0
e =mum =
PART NUMBER QY DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON PART NUMBER QY DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON LCD BAC:I,(L' G_rr DRl VER
10380198 6 RES, THIN FLIM 1/ 16W 10. 2 OHM 0. 1, 0402, SM | ro717. ro716, ror1s, rav20, ro721, ro722 BKLT_ENG 35352670 1 | C, LP8543, WHT LED BKLT CTRLR, QGFN24, PROD CRI TI CAL
D
116S0005 1 RES, 1/ 16W 0. 1 OHM 1% 0402, SM R9700 BKLT_ENG (j Appl e I nc.
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PPBUS SO LCDBKLT FET

CRI Tl CAL
Q9806
FDCB38APZ_SBVS001
SSOT6- HF
F9800
2a0p- 32v
7C1 m =PPBUS SO LCDBKLT L 2 PPBUS SO _LCDBKLT FUSED =
ML W O 4 o WAL \E W TR, 4
VL TaGeATs. v [ VL TaGeATs, v RO808 .
9802 -
301K
30 —t
Wiew 10w
e 2 v
2 o

7267 1786 [TR)—LVDS 1G BIL OV

Q807
SSMBN15FEAPE
sarse3

e D>

SSMEN15FEAPE
soT563

BKLT PLT RST L

LVDS | G BKL _ON

MCP HAS

1786 7208
LVDS | G BKL PWM

1786 71A7

I NTERNAL 10K PULL-UP FOR THESE SI GNALS

MOSFET FDC638APZ
CHANNEL P- TYPE

RDS(ON) 43 nthm @. 5V
LOADI NG

0.4 A (EDP)

PPBLS S0 LooBILT PUR 767 7
T WO oD
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LCD Backl i ght Support
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FSB (Front-Si de Bus) Constraints

PHYSI CAL_RULE_SET LAYER ARFONEYTE [ M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
FSB_50S * =50_CHM_SE =50_CHM_SE =50_CHM_SE =50_CHM_SE =STANDARD =STANDARD
FSB_DSTB_50S * =50_CHM_SE =50_CHM_SE =50_CHM_SE =50_CHM_SE =1: 1_DI FFPAI R =1: 1_DI FFPAI R
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI GHT
FSB_DATA * =2x_DI ELECTRI C ? » FSB_DATA ToP, BOTTOM =4x_DI ELECTRI C 2
FSB_DSTB * =3x_DI ELECTRI C ? ) FSB_DSTB ToP, BOTTOM =5x_DI ELECTRI C ?
FSB_ADDR * =STANDARD ? » FSB_ADDR ToP, BOTTOM =3x_DI ELECTRI C ?
FSB_ADSTB * =2x_DI ELECTRI C ? FSB_ADSTB ToP, BOTTOM =4x_DI ELECTRI C 2
FSB_1X * =STANDARD ? » FSB_1X ToP, BOTTOM =3x_DI ELECTRI C ?

Al 4x/2x/1x FSB signals with inpedance requirenments are 50-ohm singl e-ended.

FSB 4X signals / groups shown in signal table on right.
Signals within each 4x group should be matched within 5 ps of strobe.
DSTB# conpl ementary pairs should be matched within 1 ps of each other, all DSTB#s matched to

+/ - 300 ps.

Spacing is 2x dielectric between DATA#, DI NV# signals, with 3x dielectric spacing to the DSTB#s.

DSTB# conpl enentary pairs are spaced nornally and are NOT routed as differential pairs.

FSB 2X signals / groups shown in signal table on right.

Signals within each 2x group should be matched within 20 ps. ADTSB#s shoul d be matched +/- 300 ps.
Spacing is 1x dielectric between ADDR#, REQ# signals, with 2x dielectric spacing to ADSTB#.
FSB 1X signals shown in signal table on right.
Signals within each 1x group should be matched to CPU cl ock, +0/-1000 mils.
Desi gn Qui de recommends each strobe/signal group is routed on the sane | ayer.
Intel Design Guide recommends FSB signals be routed only on internal |ayers.
NOTE: Intel Design CQuide allows closer spacing if signal |engths can be shortened.
SOURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2
SOURCE: Santa Rosa Platform DG Rev 1.5 (#22294), Sections 4.2 & 4.3
CPU Signal Constraints
PHYSI CAL_RULE_SET LAYER KON BUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | Di FFPAI R NECK GAP
CPU_508 " =50_CHV SE =50_CHV SE =50_CHV SE =50_CHV SE =STANDARD =STANDARD »
CPU_27P4S - =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 7 ML 7 ML
NOTE: 7 m| gap is for VCCSense pair, which Intel says to route with 7 m| spacing w thout specifying a target inpedance.
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT
CPU_AGTL * =STANDARD ? » CPU_AGTL TOP, BOTTOM =2x_DI ELECTRI C ?
cPU_BM L . 8 ML 2
CPU_COVP " 25 ML ?
CPU_GTLREF * 25 ML ? SR DG recommends at |least 25 nmils, >50 nils preferred
CPU_I TP * =2: 1_SPACI NG ?
CPU_VCCSENSE " 25 ML ?

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

SOURCE: MCP79 Interface DG (DG 03328-001_vO01), Section 2.2
SOURCE: Santa Rosa Platform DG Rev 0.9 (#20517), Sections 4.4 & 5.8.2.4

MCP FSB COWMP Signal Constraints

PHYSI CAL_RULE_SET LAYER AKFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MOP_50S . =50_0HM _SE =50_0HM _SE =50_OHM _SE =50_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VI GHT
MOP_FSB_COMP . 8 ML 2
SOURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2.4
FSB Cl ock Constraints
PHYSI CAL_RULE_SET LAYER AKFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | Di FFPAI R NECK GAP
CLK_FSB_100D * =100_CHM DI FF. =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_0OHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VI GHT SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT
CLK_FSB * =3x_DI ELECTRI C ? CLK_FSB TOP, BOTTOM =4x_DI ELECTRI C ?

SOURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2.5

FSB 2X
Si gnal s

G oups

FSB 4X Si gnal

FSB 1X Signal s

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

O —Ese-Daa crapo ESB_50: ESB_DATA FSB D L<15..0>
CO—Ese-Dara Grapo ESB_50: ESB_DATA. FSB DI NV_L<0>
[CO—Esaosm ESB_DSTB_50: ESB_DSTR FSB DSTB L_P<0>
CO—Ese-nsiE ESB_DSTB_50: ESB_DSTR FSB DSTB L N<0>
[CO—Esa-DaTa GRapl ESB_50: ESB_DATA FSB D L<31..16>
CO—Ese-Dara Grapl ESB_50: ESB_DATA FSB DI NV _L<1>
CO—E£se-nsial ESB_DSTB_50: ESB_DSTR FSB DSTB L P<1>
CD—Ese-nsIal ESB_DSTB_50: ESB_DSTR FSB DSTB L N<1>
O —Ese-Daa Gra e, ESB_50: ESB_DATA. FSB D L<47..32>
[CO—EsanataGap: ESB_50: ESB_DATA FSB DI NV _L<2>
CO—fen etz ESB_DSTB_50: ESB_DSTR FSB DSTB L_P<2>
CO—£sansIa ESB_DSTB_50: ESB_DSTR FSB DSTB L N<2>
[CO—Esa-nata Graes ESB_50: ESB_DATA. FSB D L<63..48>
D —EsenaTAGrae: ESB_50. ESB_DATA ESB DI NV L<3>
O —EsansIa: ESB_DSTB_50: ESB _DSTB FSB DSTB L P<3>
CO—tsam ESB_DSTB_50 ESB DSTE FSB DSTB L N<3>
[CO—ESB-ADR GRORD ESB_50. ESB_ADDR FSB A L<16..3>
[CO—Eseanr Graen B_50 B_ADDR FSB REQ L<4..0>
[CO—Esaanstm ESB_50: ESB_ADSTE ESB_ADSTB L<0>
[CO—Esa-anr Grap! B_50 B_ADDR FSB A L<35. . 17>
CO—Ese-ansIa ESB_50: ESB_ADSTE FSB _ADSTB L<1>
e S ESB_s0 EsB1 FSB_ADS L
CO—Ese-BrEQ ESB_50: ESB 1 FSB BREQO L
O —Ese-BmeqQLl ESB_50: ESB 1 FSB BREQL L
ol ESB_50: ESB 1 FSB BNR L
ot ESB_50: ESB_1 FSB BPRI L
Co—Esa ESB_50: ESB 1 FSB DBSY L
CO—Esa ESB_50: ESB 1 FSB _DEFER L
Co—EsaL ESB_50: ESB_1 FSB _DRDY L
ool ESB_50: ESB 1 FSB HIT L
ol ESB_50: ESB_1 FSB H TM L
CO—Esa ESB_50: ESB 1 FSB LOCK L

[ == 2T =S ESB_50. ESB 1 ESB CPURST L
ool ESB_50: ESB 1 FSB RS L<2..0>
ol ESB_50: ESB 1 FSB_TRDY L
o—=u NC. CPU50: CPU_AGII CPU A20M L
CoO—esn CPU50: CPU_AGIL CPU BSEL<2..0>
CO—coueeer | CPU50: CPU8M | CPU FERR L
co—=u NC. CPL_50: CPU_AGIL CPU | GNNE L
CoO—=uwnTl CPU 50! CPU_AGTI CPU INIT L
o—=u NC R CPU50: CPU_AGTL CPU | NTR
o—=u NC R CPU50: CPU_AGTL CPU NM

O —cRueRaCHT L CPU50: CPU_AGTI CPU PROCHOT L
CO—<Rueurm cpU_50 CPULAGTI CPU_PWRGD
o—=u NC. CPU50: CPU_AGII CPU SM L
o—=u NC CPU50: CPU_AGII CPU STPCLK L
O IRvRE CPU50: CPU8M | PM THRMIRI P L
CoO—Etse-causiel CPU50: CPU_AGIL FSB CPUSLP L
CO—cEuse CPU50: CPU_AGII CPU DPSLP L
CO—RumersIe CPU50: CPU_AGII CPU DPRSTP L
o—=u NC CPU50: CPU_AGII FSB DPWR L

o= cuae MCP_50: MCP_ESB_COVP MCP_BCLK VM._COWP_VDD
o e=cuae MP_50: MP_ESE COP MCP BCLK VM. COVP_GND
o =cume MP_50: MP_ESE COP MCP_CPU_COVP_VCC
o —ecuae MP_50: MP_ESE COP MCP_CPU COVP_GND
CO—Eseaxceu O K_ESB 100D QK ESB FSB CLK CPU P
CO—Eseax.ceu O K_ESB 100D QK ESB FSB CLK CPU N
CoO—EtseaKxie CIK_ESR 100D QK ESB FSB CLK I TP P
[CoO—Etseaxute CIK_ESR 100D QK ESB FSB CLK I TP N
CO—fsaaxume O K_ESB 100D QK ESB ESB CLK _MCP P
CO—Eseaxue O K_ESB 100D QK ESB FSB CLK MCP N
CoO—cuwiesr | CPU50: CPU 1ERR L
[O—ewmssen Py 50! cpuacT PM DPRSLPVR

[ — (See abave) CPU50: CPU_AGII | M\VP_DPRSLPVR
CO—RucnEeE CPU50: CPU|_GII REE. CPU_GTLREF
Oo—=uxae CPU_50: P COP CPU_COVP<3>
Oo—euae CPU 27p4 fo=Too -3 CPU COVP<2>
Ooo—=uxe CPU50: P cOP CPU COVP<1>
o—=ucme CPU 27p4! Py COP CPU_COVP<0>
[ CPU50: P LT XDP_TDI

[ — DP_TDO CPL50: CPUITP XDP_TDO

o —®ns CPU50: U LT XDP_TNVS
CoO—m®Ix CPU50: U LT XDP_TCK

[ — DP_TRST | CPU50: CPUITP XDP_TRST L

[ — DP_BPM | CPU50: CPUITP XDP_BPM L<4.. 0>
[ — DP_BPM | CPU50: CPUITP XDP_BPM L<5>
[O—(ESB_CPURST_|) ey so T XDP_CPURST L

[ — CPU_50: CPU_AM | CPU VI D<6..0>

[ — CPU_50: CPU_AM | | \WP6 VI D<6..0>
CoO—<Ruvaosense CPU 27P4 CPUJ VCCSENSE CPU VCCSENSE P
DR vacsense CPU 27P4 CPUJ VCCSENSE CPU_VCCSENSE N
[CO—(CPLL VCCSENSE) cpU_27pa; CPU_VCCSENSE | WP6_VSEN P
[CO—(CPUVCCSENSE) CPUL27P4: CPLLVOCSENSE. | \WP6 VSEN N

9c4 1308
9c4 1308
9c4 1308

9c4 1308

984 9C4 13C3 1308

984 1306

984 1306

984 1306

9c2 1383 133
9c2 1308
9c2 1308

9c2 1306

982 9C2 1383

982 1306

982 1306

982 1306

908 13C6 1306
908 1386

908 1386

9c8 ov8 1308

9c8 1386

905 1386
905 1386
1386

905 1386

905 1383

905 1386

905 1383

905 1386

905 1386

905 1386

905 1386

905 12c2 1343
905 1346

906 1386

o9cs 1343
882 984

ocs 1387

98 13A3

905 1343

98 1343

988 1343

9Cs 1386 4104 6208
982 1207 1343

988 1343

o9ca 1343

9Cs 1387 4104

982 1343

982 1343

982 1343 62C7

982 1343

1346

136

136

138

986 1383
986 1383
12¢3 1383

12¢3 1383

986 905 1283
986 905 12683
986 905 12683
945 905 1286
96 905 1263
95 1208

9cs 1208

1208

1086 62C7

1085 6245

1045 6245
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Menory Bus Constraints

Menory Net

Properties

Menory Bus Spaci ng Group Assi gnments

PHYSI CAL_RULE_SET LAYER ARFONEYTE [ M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MEM 40S * =40_OHM SE =40_OHM_SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD
MEM_40S_VDD * =40_OHM SE =40_OHM SE =40_OHM_SE =40_OHM_SE =STANDARD =STANDARD
MVEM_ 70D * =70_0HM DI FF =70_CHM DI FF =70_CHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF
MEM_70D_VDD * =70_0HM DI FF =70_CHM DI FF =70_CHM DI FF =70_CHM DI FF =70_OHM DI FF =70_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI GHT
MEM_CLK2MVEM * =4: 1_SPACI NG ?
MVEM_CTRL2CTRL * =2: 1_SPACI NG 2
MEM_CTRL2NVEM * =2.5:1_SPACI NG ?
MEM_CVD2CVD * =1.5: 1_SPACI NG 2
MEM_CVD2NVEM * =3: 1_SPACI NG ?
VEM_DATA2DATA - =1.5:1_SPACI NG 2
MEM_DATA2NEM * : 1_SPACI NG 2
MEM_DQS2MVEM * =3: 1_SPACI NG ?
MEM_20THER * 25 ML 2

NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2

NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET

MEM_CLK2MVEM MVEM_CVD

AREA_TYPE | SPACI NG RULE_SET

* MEM_CVD2MVEM

MEM_ CLK MEM_ CLK * MEM_ CLK

MEM_ CLK MVEM_CTRL * NEM CLKZMEM MVEM_CVD MVEM_CTRL * VEM CVDZVEM
MEM_CLK MVEM_CVD * VEM CLKZMEM MVEM_CVD MVEM_CVD * MEM CVD2OVD
MEM_ CLK MVEM_DATA * NEM CLK2VEM o MVEM_CVD MVEM_DATA * NEM_ CVD2VEM
MEM_ CLK MVEM DS * NEM CLK2VEM o MVEM_CVD MVEM DS * NEM_ CVD2VEM

NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET

NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2

AREA_TYPE | SPACI NG_RULE_SET

MEM_CTRL2NVEM

* MEM_DATA2NEM

MEM CTRL MEM CLK * MEM DATA MEM CLK
MEM CTRL MEM CTRL * VEM CTRL2CTRL MEM DATA MEM CTRL * NVEM DATAZVEM
MEM CTRL MEM CVD * NEM CTRLZVEM MEM DATA MEM CVD * NVEM DATAZVEM
MEM CTRL MEM DATA * NEM CTRLZVEM MEM DATA MEM DATA * VEM DATAZDATA
MEM CTRL MEM DG5S * NEM CTRLZVEM MEM DATA MEM DG5S * NVEM DATAZVEM

NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET

NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2

AREA_TYPE | SPACI NG RULE_SET

MEM DQS MEM CLK " NEM_ DQS2VEM MEM CLK " 3 MEM 20THER
MEM_DQS MEM_CTRL * NENLEKxZNEI;II ’ MEM_CTRL * * NENLQOTHER’
MEM DQS MEM_CVD " NEM DQSZVEM MEM_CVD . . NVEM 20THER
MEM_DQS MEM_DATA * NENLEKxZNEI;II ” MEM_DATA * * NENLQOTHER’
MEM_DQS MEM_DQS * NENLMNE';A o MEM_DQS * * NENLQOTHER’
Need to support MEM *-style w | dcards
DDR2:

DQ signals should be matched within 20 ps of associated DQS pair.

DQS intra-pair matching should be within 1 ps, no inter-pair matching requirenent.

Al DX pairs should be matched within 100 ps of clocks.

CLK intra-pair matching should be within 1 ps, inter-pair matching should be within 140 ps.

A BA/ cnd signal s should be matched within 75 ps, no CLK matching requirenent.

Al nmenory signals maxi rumlength is 1.005 ps. CLK minimum length is 594 ps (lengths include substrate)

DQ A/ BA/ cnd signal spacing is 3x dielectric, DQS/CLK is 4x dielectric.
DDR3:

DQ signals should be matched within 5 ps of associated DQS pair.

DQS intra-pair matching should be within 1 ps, inter-pair matching shoulw be within 180 ps

No DQS to clock matching requirenent.

CLK intra-pair matching should be within 1 ps, inter-pair matching should be within 2 ps.

A/ BA/ cnd signals should be matched within 5 ps of CLK pairs.

Al nmenory signals maxi rumlength is 1.005 ps. CLK minimum length is 594 ps (lengths include substrate)

DQ A/ BA/ cnd signal spacing is 3x dielectric, DQS/CLK is 4x dielectric.

SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.3
SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112), Section 6.2

MCP MEM COMP Signal Constraints

SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.3.4

PHYSI CAL_RULE_SET LAYER AKFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MCP_MEM_COVP * Y 7ML 7ML =STANDARD =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VI GHT
MOP_VEM_COMP . 8 ML 2

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CoO—emaak MEM 700 VDD MEM QLK MEM A CLK P<5..0>
Co—emaak MEM 70D VDD MEM QK MEM A CLK N<5..0>
O —enaaun MEM 40S VDD NEM CIRI MEM A CKE<3. . 0>
CoO—maam NEM 40S VDD NEM CIRI MEM A CS L<3..0>
CoO—maam NEM 40S VDD NEM CIRI MEM A_ODT<3. . 0>
CO—maan MEM 40S VDD MEM CVD MEM A A<14..0>
CoO—maan MEM 40S VDD MEM CVD MEM A BA<2..0>
o —enaan MEM 40S_VDD MNEM OVD MEM A RAS L
o —enaan MEM 40S_VDD MNEM OVD MEM A CAS L
CoO—meaan NEM 40S VDD MEM CVD MEM A VIE L
CO—MEMADQ BYTED NEM 40: MEM DATA. MEM A DQ<7..0>
[CO—EMADQ BYTEL NEM 40 NEM DATA. MEM A DOQ<15. . 8>
O \EMAQEYIE? NEM 40: MEM DATA. MEM A _DQ<23. . 16>
o —temangavTEs NEM 40 NEM DATA. MEM A DO<31. . 24>
O —EMADQ EYTEL NEM 40 NEM DATA MEM A DO<39. . 32>
O EM.ADQ BYTE: NEM 40 NEM DATA MEM A DQ<47. . 40>
[CO—MEM.ADQ BYTEG NEM 40 NEM DATA MEM A DO<55. . 48>
CO—teMA g avTEz NEM 40 NEM DATA. MEM A DOX<63. . 56>
CO—EMA D EYIED NEM 40: MEM DATA. MEM A DIVKO>
O —MEMADQ BYIE NEM 40: NEM DATA MEM A Divk1l>
O MEMADQ BYIE? NEM 40: NEM DATA MEM A Divk2>
[CO—EMADQ BYTES NEM 40 NEM_DATA MEM A D3>
CoO—EMA D BYIEL NEM 40: MEM DATA. MEM A Divk4>
CO—teMa D BvTE: NEM 40 NEM_DATA MEM A DVK5>
[CO—EMADQ BYTES NEM 40 NEM_DATA MEM A DiVK6>
[CO—EMA D BYIEr NEM 40: NEM DATA MEM A DIVK7>
O —tena g MEM 70D NEM DCS. MEM A DQS P<0>
CO—enanos MEM 70D NEM DCS. MEM A DQS N<O>
[ MEM 70D NEM DOS. MEM A _DQS P<i1>
CoO—emangs MEM 70D MEM DOS. MEM A DQS N<1>
O —eMA s MEM 70D MNEM DOS. MEM A DQS P<2>
CO—ea s MEM 70D NEM DOS. MEM A DQS N<2>
CoO—emamos MEM 70D MNEM DOS. MEM A_DQS P<3>
Co—emangs MEM 70D NEM DCS. MEM A DQS N<3>
O emangs MEM 70D NEM DOS MEM A DQS P<4>
Co—eMAangs MEM 70D NEM DOS. MEM A DQS N<4>
Co—emanes MEM 70D MNEM DOS. MEM A_DQS P<5>
oA Do MEM 70D MNEM DOS. MEM A _DQS N<5>
CO—temangss MEM 70D MEM DCS. MEM A DQS P<6>
CO—temangss MEM 70D MEM DCS. MEM A DQS N<6>
CO—EMADGsz NEM 70D MEM DGS. MEM A DQS P<7>
o emaosr MEM 70D MEM DO MEM A DQS N<7>
Co—temaax NEM 70D VDD MEM QK MEM B CLK P<5..0>
Co—temaax NEM 70D VDD MNEM QK MEM B CLK N<5.. 0>
CoO—meeam MEM 40S VDD NEM CIRI MEM B _CKE<3. . 0>
[ SV = VE- e S MEM 40S VDD NEM CIRI MEM B CS L<3..0>
CO—enve o MEM 40S VDD NEM CIRI MEM B _ODT<3. . 0>
CoO—emeQn MEM 40S VDD MEM CVD MEM B A<14..0>
CoO—eMBQD MEM 40S VDD NEM CVD. MEM B BA<2..0>
Co—evnaan MEM 40S_VDD MNEM OVD MEM B RAS L
Co—enaan MEM 40S_VDD MNEM OVD MEM B CAS L
CoO—eMBQD MEM 40S VDD MEM CVD MEM B VIE L
CO—EME Q AYIED NEM 40: MEM DATA. MEM B DQ<7..0>
O —teMe g avTE NEM 40 NEM DATA MEM B DQ<15. . 8>
O MEMEDQ BYTE? NEM 40: MEM DATA. MEM B DQ<23. . 16>
[CO—eME mQavIE: NEM 40: MEM DATA. MEM B DQ<31. . 24>
CO—EME Do BYIE NEM 40: MEM DATA. MEM B DQ<39. . 32>
O EM B BYIE NEM 40: MEM DATA. VEM B DQ<47. . 40>
O MEMEDQ BYIEG NEM 40: MEM DATA. VEM B DQ<55. . 48>
O eMEB QavIEr NEM 40: MEM DATA. MVEM B DQ<63. . 56>
D MEMEDQ BYTED NEM 40: NEM DATA MEM B DIVKO>
[CO—EMEa mQ BvIE NEM 40: NEM DATA MEM B Divk1>
CO—\EMa EIE? NEM 40: MEM DATA. MEM B Divk2>
CO—MEMEDQ BYIES NEM 40: NEM DATA MEM B DiVk3>
O MEMEDQ BYTEY NEM 40: NEM DATA MEM B Divk4>
O eME D avIE NEM 40: NEM DATA MEM B DIVK5>
[CO—MEM.BDQ BYTEG NEM 40 NEM DATA. MEM B DVK6>
O MEMEDQ BYIE? NEM 40: NEM DATA MEM B DIVK7>
CoO—tema o MEM 70D NEM DOS. MEM B _DQS P<0>
Co—teme g MEM 70D NEM DCS. MEM B DOS N<0>
CO—tere s MEM 70D MEM DCS. MEM B DQS P<1>
CO—emanes MEM 70D NEM DOS. MEM B DQS N<1>
O me s MEM 70D NEM DOS. MEM B _DQS P<2>
[ SRS VE-H S > MEM 70D NEM DOS. MEM B DQS N<2>
CO—teme s MEM 70D MEM DCS. MEM B DQS P<3>
CO—temeangs MEM 70D MEM DCS. MEM B DQS N<3>
CoO—ema o MEM 70D NEM DOS. MEM B _DQS P<4>
Co—ema s MEM 70D NEM DOS. MEM B _DQS N<4>
[ VYRR MEM 70D MEM DCS. MEM B DQS P<5>
[ STV R MEM 70D MEM DCS. MEM B DQS N<5>
O \EMEDOSS MEM 70D MEM DCS. MEM B DQS P<6>
CoO—eme s MEM 70D NEM DOS. MEM B _DQS N<6>
O EMBE g MEM 70D NEM DOS. MEM B DQS P<7>
NEM B_DOST MEM 70D NEM DOS. MEM B DQS N<7>
[
O cae NCP_MEM COVP NCP_MEM COVP MCP_MEM COVP_ VDD
O cae NCP_MEM COVP NCP_MEM COVP MCP_MEM COVP_GND

1485

1485

145
1485

1485

1487
1487
1487
1487
1487
1487
1487

1487

1481

1481

1aA1

1481

1481

1481

26C5

2605

2605
2605

26C5

1405
2605
2605
2607

2607

26c2
26c2
1407
26c2
2685
1407
2685

265

2604
26c2
2684
26c2
2685
2687
2685

26AT

2602
2602
2604
2604
2682
2602
2604
2604
2687
2687
2685
2685
2687
2687
2685

265

27c8

27c8

2708

27c8

27c8

1401
2705
2705
27c7

2707

27c2
27c2
1403
2782
2785
1408
2785

2748

2704
27c2
27c2
2784
2785
2787
2785

2747

27c2
2702
2704
2704
2704
2704
2782
27c2
2787
2787
2785
2785
2787
2787
2745

2748

2607

2607

2607

2607

2605

2607

2604
2604
2682
2604
2687
2685
2687

26A7

27¢7

2707

2707

27c8

2707

2704
2704
27c2
2784
2787
2785
2787

27A7

2607

2602

2684

26C5

2687

2685

2707

2702

2708
27¢2
27c8

2787

2785

2604

26C2 2604

2607

2687

2704

2708

27¢7

2787
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PCl - Expr ess

SOURCE: MCP79 Interface DG (DG 03328-001_vOD),

Di gital Video Signal

Constraints

Section 2.4

PHYSI CAL_RULE_SET LAYER ARFONEYTE [ M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
PCl E_90D * =90_0HL DI FF =90_CHM DI FF =90_CHM DI FF =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF
CLK_PCl E_100D * =100_CHV DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI GHT
PO E * =3X_DI ELECTRI C ? PO E ToP, BOTTOM =4X_DI ELECTRI C ?
CLK_PCI E * 20 ML 2
MCP_PEX_COMP * 8 ML 2

PHYSI CAL_RULE_SET LAYER &‘L%EQOJTE M N MUM LINE WDTH | M NIMJUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
DP_100D * =100_CHV DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF
LVDS_100D * =100_CHV DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF
MCP_DV_COVP * Y 20 ML 20 ML =STANDARD =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
DI SPLAYPORT * =3x_DI ELECTRI C ? DI SPLAYPORT ToP, BOTTOM =4x_DI ELECTRI C »
LVDS * =3x_DI ELECTRI C ? LvDS ToP, BOTTOM =4x_DI ELECTRI C s

LVDS intra-pair matching should be 5 mls. Pairs should be within 100 nmils of clock |ength.

Di spl ayPort/ TNDS intra-pair matching should be 5 ps. Inter-pair

DI spl ayPort AUX CH intra-pair matchi ng should be 5 ps. No rel ationship to other signals.

Max | ength of LVDS/ DisplayPort/TMDS traces: 12 inches.

SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Sections 2.5.3 & 2.5.4.

SATA Interface Constraints

mat chi ng should be within 150 ps.

SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.7.1.

PHYSI CAL_RULE_SET LAYER ARFONESTE [ M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SATA_100D * =100_CHV DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF
SATA_90D_HDD * =90_OHL DI FF =90_CHM DI FF =90_CHM DI FF =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI GHT
SATA * =4x_DI ELECTRI C ? SATA ToP, BOTTOM =3x_DI ELECTRI C ?
SATA_TERVP * 8 ML 2

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ - PCOLE 90D POE PCLE M N _R2D P
[ — PCLE 90D POE PCLE MN_R2D N
O uN R0 PCE 90D POE PCCEMN _R2D C P
[ — PCLE 90D POE PCE MNI_R2D C N
CO—BaEMN 2R PCLE 90D POE PCLE M NI _D2R P

PClE N _D2R N
[ PCLE_90D POE C E M
[ — PCLE 90D POE PCIE FWR2D P
[ — PCOE 90D POE PCIE FWR2D N
CO—taEBwRD PCLE 90D POE PCIE FWR2D C P
[ — PCE 90D POE PCIE FWR2D C N
CO—taEPwmR PCLE 90D POE PClE FW D2R P
[ — PCLE 90D POE PClE FW D2R N
[ - PCE 90D POE PCIE FWD2R C P

PCl E_FW D2R N
[ PCLE_90D POE Cl C
[CO—MekEl_REEQK QK _PCIE 100D QK POE PCIE CLKIOOM M N _P
[— QK _POIE 100D QK POE PCIE CLKIOOM M NI_N
(- QK _PGE 100D QK POE PCIE CLKIOOM M NI__ CONN P
[— QK _PCIE 100D QK POE PCIE CLKI1I00M M NI CONN N
[CO—McB-PEA_REEQK QK _POIE 100D QK POE PCIE CLK100M FC P
[ QK PCE 100D QK POE PCl E_CLKI1I00M FC N

MCP_PEX_CK_COVP

0

MCP_PEX_COVP

MCP_PEX CLK COVP

TMDS | G TXC P

CO—uosiane Dp_100D Dl SPLAYPCRT.
[CO—nosiane Dp_100D Dl SPLAYPCRT.

CO—nosiano Dp_100D Dl SPLAYPCRT.

CO—uosiana 0P 100D Dl SPLAYPCRT.

o—=u DP_100D DI SPIAYPORT DP_M._P<3.. 0>

[ - DP_100D Dl SPLAYPCRT. DP M. C P<3..0>
o= DP_100D DI SPLAYPCRT. DP M. N<3..0>

[ S DP_100D DI SPLAYPCRT. DP M. C N<3..0>

o axc DP_100D DI SPLAYPCRT. DP_1G AUX CH P

[ — DP_100D Dl SPLAYPCRT. DP 1G AUX CH N

[ — DP_100D Dl SPLAYPCRT. DP_AUX CH SWP

[ - DP_100D DI SPLAYPCRT. DP_AUX CH SWN

[ — DP_100D DI SPLAYPCRT. DP_AUX CH C P

[ — DP_100D Dl SPLAYPCRT. DP AUX CH C N
[CO—MetDu _BSEL MP_DV_ OOV MCP_HDM _RSET
OB DM _VRRGEE MCP_DV_COVP MCP_HDM _VPROBE
[CoO—siaaax LVDS 100D VDS LVDS IGA CLK P

= LVDS 100D VDS LVDS IGA CLK F P
CoO—Lmsacaax LVDS 100D LVDS LVDS IGA CLK N

[t LVDS 100D VDS LVDS IGA CLK F N
oS iaapara LVDS 100D VDS LVDS | G A DATA P<2..0>
CO—L\ps1GADATA LVDS 100D LVDS LVDS | G A DATA N<2..0>
—e-u DP_100D DI SPIAYPORT DP_M._CONN P<3..0>
= DP_100D Dl SPLAYPCRT. DP M. CONN N<3..0>

MNCP_| EPAR,_RSET

MCP_| FPAB RSET

MNCP_| EPAR_VPROBE

MCP_| FPAB VPROBE

0 000000000000000000000000 00

\TA_ton R2D \Ia_e0n b 1A SATA HDD R2D C P
\IA_e0n b 1A SATA HDD R2D C N
\TA_e0n b 1A SATA HDD R2D P
\IA_e0n b 1A SATA HDD R2D N
\IA_e0n b 1A SATA_HDD R2D UE P
\TA_e0n b 1A SATA HDD R2D UE N
IA_tOD 2R \IA_e0n b 1A SATA HDD D2R P
\TA_e0n b 1A SATA HDD D2R N
\IA_e0n b 1A SATA HOD D2R C P
\IA_e0n b 1A SATA HOD D2R C N
\TA_e0n b 1A SATA HDD D2R UE P
\IA_e0n b 1A SATA HDD D2R UE N
TA_con R2n IA_1000 1A SATA ODD RPD C P
Ta_1000 1A SATA ODD R2D C N
TA_1000 1A SATA ODD R2D P
Ta_1000 1A SATA ODD R2D N
Ta_1000 1A SATA ODD R2D UFE P
Ta_1000 1A SATA_ODD R2D UE N
TA_con 2R Ia_1000 1A SATA ODD D2R P
Ta_1000 1A SATA ODD D2R N
Ta_1000 1A SATA ODD D2R C P
Ta_1000 1A SATA ODD 2R C N
Ta_1000 1A SATA_ODD D2R UE_P
Ia_1000 1A SATA ODD D2R UE N
MCP_SATA_TERVE. Ia_TERME MCP_SATA TERVP

605 207
605 207
1683 20Cs
1683 20Cs
605 1686 20C7

605 1686 29C7

3ac
3ac

1683 3aC1
1683 34C1
1686 34C1
1686 34C1
3ac

3ac3

16C3 2905

16C3 2905

605 297

605 297

6901 70C1 7008
70c2 7007
6901 70C1 7008
70c2 7007
1786 69C7
1786 69C7
6905

s9cs

6904 7008

6904 7008

1746 237

1746 237

1783 6883
sc7 s8c2
1783 6883
sc7 s8c2
6C7 1783 68C2

6C7 1783 68C2

70C3 704 7005

70C3 7004 7005

173 2305

1743 2308

1906 3782
1906 3782
687 3745
687 3745
a7a
a7a
1905 3782
1905 3782
687 3785
687 3785
784
784

1905 37C3
1905 37C3
687 375
647 687 3705
a7c

a7c

1908 37C3
1908 37C3
687 375
687 375

k1)
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PCI Bus Constr ai

nts

SOURCE: MCP79 Interface DG (DG 03328-001_vOD),

LPC Bus Constr ai

nts

Section 2.8.

PHYSI CAL_RULE_SET LAYER ARFONEYTE [ M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP FFPAI R NECK GAP
Pl _55S * =55_CHM_SE =55_CHM_SE =55_CHM_SE =55_CHM_SE =STANDARD =STANDARD
CLK_PCl _55S * =55_CHM_SE =55_CHM_SE =55_CHM_SE =55_CHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W GHT
Pl * =STANDARD 2
CLK_PCI * 8 ML 2

USB 2.0 Interfac

e Constraints

PHYS! CAL_RULE_SET LAYER AREONESTE [ M NIMUM LINE WODTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP FFPAI R NECK GAP
LPC_55S . =55_0HM _SE =55_OHM _SE =55_0OHM _SE =55_0HM_SE =STANDARD =STANDARD
CLK_LPC_555 . =55_0HM _SE =55_0HM _SE =55_0OHM _SE =55_0HM _SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VI GHT
LPC * 6 ML ?
CLK_LPC . 8 ML 2
SOURCE: MCP79 Interface DG (DG 03328-001_v0OD), Section 2.9.

PHYS! CAL_RULE_SET LAYER AFONRBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP FFPAI R NECK GAP
MCP_USB_RBI AS * =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD
USB_90D * =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VI GHT SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VI GHT
usB * =2x_DI ELECTRI C ? usB TOP, BOTTOM =4x_DI ELECTRI C

SOURCE: MCP79 Interface DG (DG 03328-001_vOD),

SMBus | nterface

Constraints

Section 2.10.

SVB

=2x_DI ELECTRI C

SOURCE: MCP79 Interface DG (DG 03328-001_vOD),

HD Audio Interface Constraints

Section 2.11.

PHYS!I CAL_RULE_SET LAYER AKFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | Di FFPAI R NECK GAP
SVB_555 . =55_0HM _SE =55_OHM _SE =55_0OHM _SE =55_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VI GHT

HDA

=2x_DI ELECTRI C

MCP_HDA_COMP

8 ML

SI O Si gnal

SOURCE: MCP79 Interface DG (DG 03328-001_vOD),

raints

Const

Section 2.12.

PHYSI CAL_RULE_SET LAYER AKFONRBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
HDA_55S . =55_OHM SE =55_0HM _SE =55_0HM _SE =55_0HM _SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VI GHT

CLK_SLow

8 ML

SOURCE: MCP79 Interface DG (DG 03328-001_vO0D),

SPI Interface Co

nstraints

Section 2.13.

PHYS!I CAL_RULE_SET LAYER AKFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 55S . =55_0HM _SE =55_OHM _SE =55_0OHM _SE =55_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VI GHT

SPI

8 ML

SOURCE: MCP79 Interface DG (DG 03328-001_vO0D),

Section 2.14.

PHYSI CAL_RULE_SET LAYER AKFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SPI_555 . =55_0HM _SE =55_0HM _SE =55_0OHM _SE =55_0HM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VI GHT

000000 000 000 00 000000000000000000000

00000000000000000000

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
MP_DERIG pql pql MCP_DEBUG<?. . 0>
PO _AD pql pal PCl_AD<23..8>
PO _Aa pql pql PCl_AD<24>
PO _AD e pql PCl_AD<31..25>
PO _AD pql e PCl_PAR
PO _C BE pql pql PCl_C BE L<3..0>
P _om e pql PCl_IRDY L
P _om pql pal POl _DEVSEL L
P _om pql pql PCl_PERR L
pa_om pql pal PCl_SERR L
P _om pql pql PCl_STOP L
P _am pql pql PCl_TRDY L
pa_am pql pal PCl_FRAME L
PO _REQL pql pql PCl_REQD L
PO _aNTO_l pql pql PCl_GNTO L
PO _REQL | pal pal PCl_REQL L
PO_GNT1 | pal pal PCl_GNT1 L
PO_INTW) pal pal PCl_INTWL
POL_INTX | pal pal PCl I NTX L
BOL_INTY | pal pal PCl_INTY L
PO_INTZ | e pql PCl_INTZ L
MNCP_PCl_Cl K QK Pa QK Pa PCl _CLK33M MCP_R
aKea aKea PCl_CLK33M McP
e AD Lec Lec LPC AD<3..0>
L PC_ERAVE | Lec Lec LPC FRAME L
| PC_RESET| Lec Lec LPC RESET L
MP_LPC KO aKiec aKiec LPC CLK33M SMC R
aKiec aKiec LPC CLK33M SMC
aKiec aKiec LPC CLK33M LPCPLUS
USB_EXTA use_ao0n usa USB EXTA P
use_ao0n usa USB_EXTA N
use_ao0n usa B_EXTA MIXED P
use_ao0n usa USB_EXTA MUXED N
use_ao0n usa CONN_USB EXTA P
use_ao0n usa CONN_USB EXTA N
USA_CAVERA use_ao0n usa USB_CANVERA P
use_a0n usa USB_CAMERA N
use_ao0n usa USB CANERA CONN P
use_aon usa USB CANERA CONN_N
use_BT use_aon usa USB BT P
use_aon usa USB BT N
use_ao0n usa CONN _USB2 BT P
use_ao0n usa CONN _USB2 BT N
UsA_TeAD use_ao0n usa USB TPAD P
use_ao0n usa USB_TPAD N
use_ao0n usa USB TPAD R P
use_ao0n usa USB TPAD R
usaLR use_ao0n usa USB IRP
use_ao0n usa USB IR N
USB_EXTR use_ao0n usa USB EXTB P
use_ao0n usa USB EXTB N
use_ao0n usa CONN_USB EXTB P
use_ao0n usa CONN_USB_EXTB N
use_sn use_ao0n usa USB_CARDREADER P
use_ao0n usa USB_CARDREADER N
MCP_USE_REI MCP_USE_REI MCP_USB RBI AS GND
NELS_MCP_0_0l K S, e SMBUS MCP 0 CLK
NBLS_MCP_0_DATA S, e SMBUS MCP O DATA
NBLS_MCP 1Ol K S, e SMBUS MCP_ 1 CLK
NBLS_MCP_1_DATA S, e SMBUS MCP 1 DATA
HDA_BIT_O K oA oA HDA BIT CLK
oA oA HDA BIT OLK R
HOA_SYNG oA oA HDA SYNC
oA oA HDA SYNC R
HOA_RST_L oA oA HDA RST R L
oA oA HDA RST L
OA_SDIND oA oA HDA SDI NO
oA oA HDA SDI N_CODEC
HDA_SDQUT oA oA HDA_SDOUT
oA oA HDA SDOUT R
NCP_HDA_PULLDN cONe MP_HDA_cOp MCP_HDA PULLDN_COVP
MCB_SIS_ O K K sian aK sion PM CLK32K SUSCLK R
K sian aK sian PM CLK32K_SUSCLK
sel_aK sel sel SPl_CLK R
sel sel SPI_CLK
sel sel SPI_ALT CLK
Pl NSl sel sel SPI_MOSI R
sel sel SPI_NOSI
sel sel SPl_ALT_MOSI
Pl_M s sel sel SPl_M SO
sel sel SPI_M SO R
sel sel SPl_ALT M SO
sel_cso sel sel SPl_CSO R L
sel sel SPI_CSO L
sel sel SPI_CSL R L
sel sel SPl_CS1 R L _USE MB

00 00000000000 00 0 0000000000 0000 0

12¢3 1807

1802 1807

1802 1807

1883 40C8 4208 4205

18C3 40C8 4205

18C3 244

1883 2484
24B1 40C8

241 4208

1908 38A8

1908 38A8

1906 2085
1906 2085
605 2087
605 2087
1908 2085
193 2085
605 2087
605 2087
1906 4888
1906 4888
as87

as87

1908 3907
1908 3907
193 38A4

19C3 3884

1286 20C3 4308
1286 20C3 4308
20C3 4388

20C3 4388

2002 52¢7
2047 2004
2002 52C7
2047 2004
2047 2004
2002 52C7

2007 52C7

2002 52C7

20A7 2004

20¢7

2083 2484

241 40C5

2083 4245 4208
s1cs

42c5 az0e

2083 4245 a2C7
s104

42c5 az08

2083 4245 4287
s104

4285 4208

2083 4287
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MCP RGM |

(Ethernet) Constraints

88E1116R (Et hern

et PHY) Constraints

PHYSI CAL_RULE_SET LAYER ARFONEYTE [ M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MCP_M | _CovP * =STANDARD 7.5 ML 7.5 ML =STANDARD =STANDARD =STANDARD
ENET_M | _55S . =55_CHM _SE =55_OHM SE =55_OHM SE =55_CHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING |  WEI GHT
MCP_BUFO_CLK . =3: 1_SPACI NG ?

ENET_M | * 12 ML ?
SOURCE: MCP73 Interface DG (DG 02974-001_v01), Sections 2.7.2 & 2.7.4

ENET_MDI

25 ML

SOURCE: MCP73 Interface DG (DG 02974-001_vO01),

Section 2.7.4

PHYS! CAL_RULE_SET LAYER ARFONESTE [ M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
ENET_MDI _100D * =100_CHM DI FF. =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_0OHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VI GHT

ELECTRI CAL_CONSTRAI NT_SET

NET_TYPE

PHYSI CAL

SPACI NG

MNP MI_COP

MR MI_COP

MCP_M | COVP VDD

| —

o= u ce MEMI_cap MCP_M | _COVP_GND
O akesyak ENET_M 1 MCP_BLEQ_Q K MCP_CLK25M BUFO R
= ENET_M 1 MCP_BLEO_Q K RTL8211 CLK25M CKXTAL1
o S=Y= ST ENET_M 1 ENET_M 1 ENET INTR L
[O—&aermo ENET_M 1 ENET_M 1 ENET_MDI O
[O—aeruc ENET_M 1 ENET_M 1 ENET_MDC

o S=Y= ENET_M 1 ENET_M 1 ENET_PVRDVWN L

[ ENET_M 1 ENET_M 1 ENET_CLK125M RXCLK R
e rax ENET_M 1 ENET_M 1 ENET_CLK125M RXCLK
= ENET_M 1 ENET_M 1 ENET_RXD R<3..0>
[o—&aereo ENET_M 1 ENET_M 1 ENET_RXD<0>

O aan st ENET_M 1 ENET_M 1 ENET_RXD<3..1>

i == 20 ENET_M 1 ENET_M 1 ENET_RX_CTRL

= ENET_M 1 ENET_M 1 ENET _RXCTL R

[ ENET_M 1 ENET_M 1 ENET_CLK125M TXCLK R
&L mak ENET_M 1 ENET_M 1 ENET_CLK125M TXCLK
O nm ENET_M 1 ENET_M 1 ENET_TXD<0>
et ENET_M 1 ENET_M 1 ENET_TXD<3..1>
O—aero ENET_M 1 ENET_M 1 ENET_TX CTRL

[ ENET_M 1 ENET_M 1 ENET_RESET L

e =Y =T ENET_A 1000 ENET_ADY ENET_MJ_P<3..0>

= ENET_A 1000 ENET_ADY ENET_MDI_N<3..0>

= ENET_A 100D ENET_ADY ENET_MDI_TRAN P<3..0>
= ENET_A 100D ENET_ADY ENET_MDI_TRAN N<3..0>

3285

3243

3186

3186

311

311
311

3181

3108
3108
3108

3186

3187

3388 33C8

3388 3308

3304 335

3304 33C5
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4

FireWre Interface Constraints

FireWre Net Properties

PHYSI CAL_RULE_SET LAYER ARFONEYTE [ M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
w1100 . [ 110 oM O FF 110 MO FF 110 MO FF “110_oL o FF “110_cvL o FF
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING |  WEI GHT

WP

=3:1_SPAG NG

SD CARD | NTERFACE CONSTRAI NTS

ELECTRI CAL_CONSTRAI NT_SET

PHYS! CAL

NET_TVPE

SO_I NTERFACE

—3X_DIELECTRI C

PHYS! CAL_RULE_SET LAYER AFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | Di FFPAI R NECK GAP
0555 . o omze Zs5_orna se Zs5_orna se Zs5_orna se R e
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING [ VI GHT

[O—Ewen tea Ewiion Ewie FW PO _TPA P
Co—Ewen tea Ewiion Ewie EFW PO TPA N
CO—owenten Ewiion Ewie EW PO_TPB P
[o—fwen ten Ewiion Ewie FW PO TPB N
Co—fwer tea Ewiion Ewie FWP1 TPA P
Co—fwer tea Ewiion Ewie FWP1 TPA N
[O—twer ten Ewiion Ewie FWP1 TPB P
O—weiten Ewiion Ewie EWP1_TPB N
Port 2 Not Used
SD CARD NET PROPERTI ES
e e
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
> —soma D, n i nreREace | SD D<O>
OD—sama D, n i nreReace | SD D<1>
D—sama D, ninEREace | SD D<2>
D —soma D, n i nreReace | SD D<3>
D —soma D, n i nreReace | SD D<4>
D> —soma D, n i nrereace | SD D<5>
D—sama D, ninepEace | SD D<6>
CD—samra D, nineREace | SD D<7>
D—soax D, n i nrereace | SD CLK
OD—soan D, n i NrEReace | SD CMVD

3486

3486
3486
3486
3486
3486

3486

3604
3604
3604
3604
3688
3688
3688

3688
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PHYSI CAL_RULE_SET

LAYER

ALLOW ROUTE
ON LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

1TOL_DI FFPAI R

=STANDARD

=STANDARD

=STANDARD

=STANDARD

0.1 M

0.1 M1

SMC SMBus Net

Properties

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

CO—SMBUS SMC A S3 SO SME, M SMBUS SMC A S3 SCL
O —SMBUS_SMCA_S3_SDA SME, M SMBUS SMC A S3 SDA
[CO—SMBLSSMC B S0 SO SME, M SMBUS SMC B SO_SCL
O —SMBUS_SMC B S0_SDA SME, M SMBUS SMC B SO SDA
O —SMBUS_SME0.S0.sa SME, M SMBUS SMC 0 SO SCL
[CO—SMBUS_SMC0_S0_SDA SME, M SMBUS SMC 0 SO SDA
[CO—SMBLS_SMC BSA SC SME, M SMBUS SMC BSA SCL

[ — MBUS._SNC_BSA_SDA SMB, A B! DA

O —SMBUS_ SV MGV SaL SME, M SMBUS SMC MGMT_SCL
O —SMBUS_SVC_MGME_SDA SME, M SMBUS SMC MGMT_SDA

SMBus Charger Net Properties
T TvPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CoO—s®cs 1TQI_DIEEPAIR CHGR CSI P
[— 1TQ1_DIEEPAIR CHGR CSI_N
CO—x®oso 1TQl_DIEEPAIR CHGR CSO P
[ 1TOl_DIEFPALR CHGR CSO N

6A7 43C5

6A7 43C5

4385

4385
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PHYSI CAL_RULE_SET

LAYER

ALLOW ROUTE
ON LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

SENSOR NET PROPERTI ES

DI FFPAI R

=STANDARD

=STANDARD

=STANDARD

=STANDARD

0.1 M

0.1 M1

NET_TYPE

p
g
Pl
9
:
E
3
f

PHYSI CAL

SPACI NG

DIEEPAIR

CHGR CSOR P

DIEEPAIR

CHGR CSO R N

DIEEPAIR

CPUTHVBNS D2_P.

DIEEPAIR

CPUTHVBNS D2 N

DIEEPAIR

CPU THERMD P

DIEEPAIR

CPU THERVD N

DIEEPAIR

I SNS CPWTT P

DIEEPAIR

| SNS_CPUWTT N

DIEEPAIR

| SNS P1V5SOMCP P

DIEEPAIR

I SNS P1V5SOMCP N

DIEEPAIR

| SNS PVCORESOMCP P

DIEEPAIR

| SNS PVCORESOMCP_N

DIEEPAIR

MCPTHVENS D2 P

DIEEPAIR

MCPTHVENS D2 N

DIEEPAIR

MCP_THVDI ODE P

DIEEPAIR

0000000000000000

MCP_THVDI CDE N

4588 5983
4508 5983
a6c5
605
905 4605
905 4605
4587

4587

6C7 4685

6C7 4685

20C3 4685

20C3 4685
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BOARD- SPECI FI C SPACI NG & PHYSI CAL CONSTRAI

NTS

BOARD LAYERS

BOARD AREAS

(AN Y

QEREPRR

TOP, 1SL2, 1SL3, | SL4, | SL5, I SL6, I SL7, 1 SL8, | SL9, | SL10, | SL11, BOTTOM

NO_TYPE, BGA_P1MV

M 15.5.1

PHYSI CAL_RULE_SET LAYER KON BUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
DEFAULT - Y =50_0HM _SE 0. 100M1 30 W1 0 M 0 M
STANDARD * Y =DEFAULT =DEFAULT 12.7 MM =DEFAULT =DEFAULT

PHYS!I CAL_RULE_SET LAYER ARFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | Di FFPAI R NECK GAP
55_0HM SE Top, BOTTOM Y 0.090 M 0.090 MM
55_OHM_SE * Y 0.076 MM 0.076 MM =STANDARD =STANDARD =STANDARD

PHYS!I CAL_RULE_SET LAYER AKFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
50_CHM SE Top, BOTTOM Y 0.115 M1 0.115 M1
50_CHM SE . Y 0.076 M1 0.076 M1 =STANDARD =STANDARD =STANDARD

PHYSI CAL_RULE_SET LAYER ARFONESTE [ M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
40_0rM_SE Top, BOTTOM Y 0.165 M1 0.100 M1
40_0OHM_SE * Y 0.126 MM 0.100 MM =STANDARD =STANDARD =STANDARD

PHYS| CAL_RULE_SET LAYER ARFONEYTE [ M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP

27P4_OHM_SE TOP, BOTTOM Y 0.310 MM 0.310 MM
27P4_OHM _SE * Y 0.222 MM 0.222 MM =STANDARD =STANDARD =STANDARD
PHYS!I CAL_RULE_SET LAYER AKFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
70_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
70_OHM DI FF | SL3, I SL4, I SL9, | SL10| Y 0.151 MM 0.100 MM =STANDARD 0.224 MM 0.224 MM
70_OHMLDI FF Top, BOTTOM Y 0.185 M1 0.100 M1 0.200 MM 0.200 MM
PHYS!I CAL_RULE_SET LAYER ARFONESTE [ M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHMDIFF | SL3,15L4,15L9, 15010 Y 0.095 M1 0.095 M1 0.234 M 0.234
90_OHM DI FF TOP, BOTTOM Y 0.112 MM 0.112 MM 0.220 MM 0.220 MM
PHYSI CAL_RULE_SET LAYER AKFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
100_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
100_OHM DI FF  [1SL3, 1504, 1509, 1510 Y 0.075 M1 0.075 M1 0.244 0.244 v
100_OHM DI FF Top, BOTTOM Y 0.001 M1 0.001 M1 0.230 MM 0.230 MM
PHYS! CAL_RULE_SET LAYER ARFONESTE [ M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
110_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
110_CHMDIFF  [st3, 1504, 1509, 15L10) Y 0.075 M1 0.075 M1 0.330 MM 0.330 MM
110_CHM DI FF TCP, BOTTOM Y 0.077 M1 0.077 M1 0.330 MM 0.330 MM
PHYS! CAL_RULE_SET LAYER ARFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | Di FFPAI R NECK GAP
1:1_D FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 M 0.1 M

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI GHT NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI hG_R\LE;SE‘T NET_PHYSI CAL_TYPE | AREA TYPE [PHYSI O\L_RULE_S‘ET
DEFAULT * 0.1 M ? * * BGA_P1MV BGA PIMM o MEM 40S BGA_P1MV sTaDARD
STANDARD * =DEFAULT ? MEM_ CLK * BGA_P1MV BGA P2V MEM_40S_VDD BGA_P1MV STANDARD
BGA_P1MV * =DEFAULT ? CLK_FSB * BGA_P1MV BGA P2
BGA_P2MV * =DEFAULT ? CLK_LPC * BGA_P1MV BGA P2W
BGA_P3MV * =DEFAULT ? CLK_PCI * BGA_P1MM BGA P2W
CLK_PCI E * BGA_P1MV BGA_P2W
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI GHT -
CLK_SLow * BGA_P1MV BGA_P2MV
1.5:1_SPACI NG * 0.15 MV ? -
FSB_DSTB FSB_DSTB BGA_P1MV BGA_P3MV
2:1_SPACI NG * 0.2 W 2
2.5:1_SPACING * 0.25 MV ?
3:1_SPACI NG * 0.3 W
4:1_SPACI NG * 0.4 MW °
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VAEL é—&
2X_DI ELECTRI C ToP, BOTTOM 0.140 MM 2
3X_DI ELECTRI C ToP, BOTTOM 0.210 MM ?
4X_DI ELECTRI C ToP, BOTTOM 0.280 MM ?
5X_DI ELECTRI C ToP, BOTTOM 0.350 MM ?
2X_DI ELECTRI C . 0.126 MM ?
3X_DI ELECTRI C . 0.189 MM ?
4X_Dl ELECTRI C . 0.252 MM ?
5X_DI ELECTRI C . 0.315 MM ?
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