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1. ALL RESI STANCE VALUES ARE IN OHVS, 0.1 WATT +/- 5%
2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS.
3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.
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MAI N 2 UDI Mvs
Pl s FSB | NTERFACE CPU DI E
VEMER POR3-1067ME | DI MM HARD DRI VE
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BOM Vari ant s
BOM
BOM NUMBER BOM NAME BOM OPTI ONS
630- 9501 PCBA, MLB, K50, GOOD 20_| NCH_LCD, 2P66GHZ_CPU, BASI C, | G RENESAS_FET
607- 2695 K50 M.B DEVELOPNMENT DEVELOPMENT, XDP_CONN, LPCPLUS, VREFMRGN, MCP_PWR_SENSE
BOM NUMBER BOM NAME BOM OPTI ONS
630- 9765 PCBA, MLB, K51, BETTER 24_| NCH_LCD, 2P66GHZ_CPU, BASI C, | G RENESAS_FET
630-9773 PCBA, MLB, K51, BEST 24_1 NCH_LCD, 2P93GHZ_CPU, BASI C, MKXM MXM_PWR_SENSE, 12V_PWR_SENSE, 24_| NCH_MXM RENESAS_FET
630-9774 PCBA, MLB, K51, CTO_ULT 24_| NCH_LCD, 3P06GHZ_CPU, BASI C, MXM MXM_PWR_SENSE, 12V_PWR_SENSE, 24_| NCH_MXM RENESAS_FET
607- 4252 K51 M.B DEVELOPNMENT DEVELOPMENT, XDP_CONN, LPCPLUS, VREFMRGN, MCP_PWR_SENSE
(33850563 -
(33850563 -
BOM GROUP BOM OPTI ONS
BASI C COMVON, ALTERNATE, MCP_TDI ODE, MCP79, CPUV_PHASE3, XDP, CPU_TDI CDE, MCP_B02, PRODUCT!I ON
MCP79 BOOT_MODE_USER, MEMRESET_HW MEMRESET_MCP
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) CRI TI CAL BOM COPTI ON
337S3705 1 1 C, PRQ PDC, SLGED, 2. 66, 55W 1066, EO, 6M [PGA CPU CRI TI CAL 2P66GHZ_CPU
337S3706 1 1 C, PRQ PDC, SLGEB, 2. 93, 55W 1066, EO, 6M [PGA CPU CRI TI CAL 2P93GHZ_CPU
33783707 1 1 C, PRQ PDC, SLGEA, 3. 06, 55W 1066, EO, 6M [PGA CPU CRI TI CAL 3P06GHZ_CPU

BOARD STACK- UP

S| GNAL

GROUND

S| GNAL

PONER

PONER

S| GNAL

\l@()'l-b(&)l\)@

GROUND

BOTTOM| S| GNAL

BLNK)

BLNK)

CO\/'VO\I (DELETED HDCP ROM

PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI Tl CAL BOM OPTI ON
33850636 | 1 | C_GMCP_MP79-BO2, 35X35MA BGAL437, DT U1400 CRITI CAL MCP_BO2
33850654 1 | C, FW643- 06, 1394B, REV-E u4100 CRI TI CAL

820- 2404 1 PCB, FAB, | O ALI GNVENT, K50/ K51 1oL CRI TI CAL

825-7122 1 M.B LABEL, 48. 0X4. 8 X14 CRI TI CAL

34170135 | 1 | EFI ROM K50/ K51 U6100 CRITI CAL

51150038 | 1 | CONN, I NTEL SKT-P, BGA, 26X26- 479 U1000 CRITI CAL

33850570 | 1 | IC RTLB211CL, G GE TRANSCEI VER 48P TqFP 3700 CRITI CAL
K50 PARTS

PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI Tl CAL BOM OPTI ON
051-7577 | 1 | PCB, SCHEM M.B, K50 SCHL 20_I NCH_LCD
820- 2347 1 PCB, FAB, MLB, K50, HF M.B1 20_I NCH_LCD
34170132 | 1 | I G SMC K50 w900 CRITI CAL 20_I NCH_LCD
11450305 1 RES, 7. 87K, 0402, 1% 1/ 16W LF R7117 20_I NCH_LCD
13250205 | 1 | CAP, CER, 270PF, 10% 50V, 0402 c7113 20_I NCH_LCD
13250178 | 1 | CAP, CER 0. 47UF, 10% 6. 3V, 0402 c7128 20_I NCH_LCD
13250082 | 1 | CAP, CER 0. 068UF, 10% 10V, 0402 c7134 20_I NCH_LCD
K51 PARTS

PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI Tl CAL BOM OPTI ON
051-7840 | 1 | PCB, SCHEM M.B, K51 SCHL 24_| NCH_LCD
820- 2491 1 PCB, FAB, M_B, K51, HF M.B1 24_1I NCH_LCD
34170164 1 I C, SMC, K51 u4900 CRI TI CAL 24_1I NCH_LCD
11450308 | 1 | RES, 8. 45K, 0402, 1% 1/ 16W LF R7117 24_| NCH_LCD
13250010 | 1 | CAP, CER, 390PF, 10% 50V, 0402 c7113 24_| NCH_LCD
13250178 | 1 | CAP, CER 0. 47UF, 10% 6. 3V, 0402 c7128 24_| NCH_LCD
13250082 | 1 | CAP, CER 0. 068UF, 10% 10V, 0402 c7134 24_| NCH_LCD
ALTERNATES

PART NUVBER ék'%RIN\lAL;\I'/gEEO?‘ BOM OPTI ON REF DES COWENTS:
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8 7 6 5 4 3 2 1

"S0" RAILS "S3" RAILS "S5" RAILS

ON I N RUN AND SLEEP ALVWAYS ON WHEN UNI T HAS AC POVER ( TRI CKLE)
ONLY ON I N RUN
705 65 asa 7aci s3cs_PP3V3 SO 1 C628
98%001UF
ROP| 3 - 20V PPDDR S3 REG MEM A
2 VeSO e, PROPERTI ES AN 'R610 2 xR 7ea 75 PPVTT_SO_DDR LDO — =PPOV75 SO MEM VIT A a1 7o TS A BASETRUE 10008 3158 07 PPLVO5 S5 REG — =PP1V05 S5 MCP VDD AUXC 2 2500
Vi TaGes oy OTr=0- 2 mm 1 C626 00 1. 5K VBT ACeSs 7oy L —  =PPOV75_SO_MEM VIT B s2m M LCRE-W BTHEO. 6 rm NEM B 10903 525 5201 VoABe S5V -
NET sPAo NG TYPE=PWR 0. 001UF 76755- 0012 1% M N _LINE WDTH=0. 6 nm MN LINE W DTH=0. 4 mm T— —PPVIT SO VITCLAMVP W DTH=0. 2_nm MEMRESET 3308 M'N_LIINE WDTH=0.5 mm
MAX_NECK_LENGTH=3 MV 10% M RT- 1/16W N_NECK_W DTH=0. 2 nm N NEC W DTH=0. 2 nm = 78A4 NET_SPACING_TYPE=PPDDR_| N”NEC W DTH=0. 2 nm
s VF- LF — VOLTAGE=T2V I\ET_SPAC!'NG TVPE-P\I\R — MAX_NECK_LENGTH=3 MV SOFET 7886 NET_SPACTNG_TYPE=PWR
2 X7R 1 7 2402 NET '§EPAO IL\AG TVEE:F’\N? MAX_NECK_LENGTH=3 MM PGOVP MAX_NECK_LENGTH=3 MM
265 o o4 CRECK_LENGTH=3 M 7088
1 2| 5 o8 o PP12V S5 | NPUT s3c5 708 7201 7101 Pm%EggUE — =PPVOORE SO CPU 5300 1185 1105 1207 5386 ooyTT S3 DDR BUF DDR BUF 2008 _
soo1_LCD PWM : 316 o2 ACDC TEMP _ s50c3 YAONT%?WZ%}r/mo o VAKE BASE=TRUE — 38C8 7C3 688 76CL 3887 Pl"ﬁg stss SSl?E — =PP3V3 S5 NCP 2283 2588
sass_PP12V_S0 | NPUT i 4] 5 oo VDS BKL ON_ grcs o som NLN-RECKW BTH=G: St M WETEe 3 e &%T%Eg\;'g\é_rmo . — =PP3V3 S5 MP GPIO 1807 2001
T 510 o4t . =PP5V g0 SATA ca ssce MAX_NECK_LENGTH=3 MV m NNECK-W DTH-0. 3 mm — =PP3V3 S5 SMC 4904 5001 5007
6 12 - - NET_SPACING_TYPE=PWR - =PP3V3 S5 ROM
00 PP3V3 S3 —PP3V3 S3 M NI MAX_NECK_LENGTH=3 MM = 5 518 108
C627 C624 1C623|1: C629 | |1 C631 rn 1 &Eapmgﬁgsgg REG —  =PPVCORE SO_MP 2208 2508 10 8 S8 T e BASETTE —PPav3 53 BT s — =PP3V3 S5 RIC D 2007
i = = = =l 4704 —
:ZL%UF 9.%001U 9.%001UF A v MR LERE W BTHE0. § mm — =PP3V3 S5 LPCPLUS 704 51C3 5108 5106
o 8 23% 8% 9% VN CORE W DYHEO. 6 rm M N"NECK-W DTH=0. 2 mm PP3V3_S3 VREFMRGN 2008 —
7R 2 X8R CERM 2 WBR 2 STR 2 37R M N_NECK"W DTH=0. 2 nm NET—SPACTNG_TYPE=PWR p SMBUS SMC BSA 5208
05 1310 805 205 205 NET_SPACTNG TYPE=PWR MAX_NECK_LENGTH=3 MM =PP3V3_FW FWPHY 42C8 41B1 4102 42B7 4345 4388
MAX_NECK_LENGTH=3 MV PP3V3 S3 MCP GPl O FAN 5687 5607 5707
— 2143
IALi: 0 = — SMCUSBMUX P
NI PM SLP S3 0D — =PP3V3 S3 SMC E
; NEKENR-VY BFFES: SoRA 10 763 PPLV05 _SO_REG __ =PP1V05 SO MCP FSB Loz 1487 2200 255 258 == NVEMRESET e
NET_SPACING_TYPE=GND VAKE_BASE=TRUE _ =PP3V3_S3_SMBUS SMC A _S3 5208
1 C630 VoL FAGEST 068y =PP1V05 SO CPU 1005 1105 1209 1908 02 - P1V05S5 7005
L 0. 001UF MN_LINE WDTH=0. 6 nm = — =PP3V3 S3 MCPREG 7407
1| C600 T09 MNNEGEWOTH0: 2 rm ¢ — =PPIVO5 SO MP AVDD UE __ zso0s — PWRCTL 70ra 7081 7083 70c1 7008
o 10 L 0.001UF 2 9% MAX_NECK_LENGTH=3 MM — =PP1V05 SO MCP PEX DVDD 2508 2801 PPSV S3 REG _pPSV S3 BADI S3FET 2800
K 002 —T B¢ 402 =PP1V05 SO MCP PLL UF 2504 5 O AKE BASE=TRUE — aree ares SOFET 7804
23- HFL XTR — =PP5V_S3 DDRREG =
7oen socs scs soo [Ty PM SLPS3 BUE2 L 1 \c] |5 2l 263 = — -PP1V05 SO MCP_SATA DVDDO 202 2008 VN CERE W DTHEO. 6 - 7
‘ —  -PP1V05 SO MCP HDM VDD R MACNECKTW DTHEO. 2 mm =PPSV S3 USB 1608 4608
- — 2608 MR REAT MY RES PR =PP5V_S3 VITCLAMP 884
=PP5V_S3 PWRCTL 7008 7887
=PP5V_S3_SOFET 7807
PP5V S5 _LDO —  =PP5V S5 AVREF
= =PP5V_S3 MCPREG 7407 T T AKE BASESTRUE — oo
VOLTAGE=5V
MNLINEWDTH:O 4 MW
NECK-W DTH=0. 2 mm
I\ET_SPAC"NG TYPE=PWR
EMC: S AO& %6[2%6 27, C628, G629, C630, C631 MAX_NECK_LENGTH=3 MVI
PPLV! —  =PP1V!
5406 54Cs 703 70A8 KES BngﬂRUE == 5 SO0 _CPU 1186 1263 saca sass 7caPP12V S5 —  =PP12V S5 FW 4308
VOLTAGE=1. 5V — =PP1V5 SO M NI sac2 MAKE BASE=TRUE —
MN LN WDTH=0. 5 mm T* _ VOLTAGE=12V — =PPVIN S5 DDRREG 7504
N_NECK_W DT 2 mm — =PP1V8R1V5 SO MCP MEM 16C3 16C7 25C8 3087 30C7 M N_LI'NE_W DTH=0. 6 nm — _
I\ET_SPACFNG PR Bue — M gu;cx—w DTH=0. 2 mm =PPVI N S5 P3V3S5 7604
LERGTH=S M1 NRICREAT NENGIREs iR =PPVI N S5 P5VS3 —
700 604 om7 7eon PP3V3 S3 — =PP12V S5 REG 7608
—— =PP12V S5 PWRCTL 7088
s0cs 7mPP1V8 SO_REG —  =PP3V3RLV8 SO MCP | FP VDD R 2608
CTAGEST By —  -PP1VB SO PGOWP 7os
M N_LINE W DTH=0. 4 nm —
W DTH=0. 1 WM
NET_SPACI NG_TYPE=PWR
L MV
703 607 688 78C1 53C3 PSSQ/SBES?E — =PP3V3 SO FAN 5687 56C7 57C7
a L%E3_3mm= =PP3V3 SO NCP 212 2289 2588
“"T_ d_‘” 35 mm =PP3V3 SO MCP VPLL UF .
NE; PAC TYPE=|
= MRCREGK LENGTHES Wi =PP3V3 SO MCP GPI O 151 1900 21
=PP3V3_SO_MCP_PLL_UF 2586
=PP3V3R1V5 SO MCP HDA 2108 2108 2548
SO _MEM A 3148
SO_MEM B 3288
PP3V3 S3
588 73 eoe 76t s PP3V3 S5 REG 79 epe ee Teny S0 | MP 7108
SO_AUDI O ascs 98cs
) SO0 LPCPLUS sics
) S0_SMBUS ——
! S0_SMC LS sore 5084 s0c2
SO _SMBUS SMC 0 SO 5205
1 TS PLUGGED_I N
SO _SMBUS SMC B SO 5205
SO_SMBUS_SMC_MGMT 523
é;LEDGOl SO_DPCONN 9446 9488 9404 9407
GREEN- 3. 6MCD
2.0X1. 25M4 SM 2 o KSGREEN 2 SO_TSENS 5588 5504
SI LKSCREEN: 1 CORE. VOLTAGES ON SO_MXM 856 8402 8408 85C2
1 SO0_XDP 1306
= l so_cop ascs
02 1l SO_SATALED .
602, % so_smc EYSa——
- HF1 SO0 VI DEO
704 763 780 700 708 [Ty ALL_SYS PWRGD R1 ! SO_PVRCTL o
7084
1 SO_NMCPTHVENS s
PP3V3_S0
708 607 65 78CL 53C3 =
'R604
1K
5%
ey
2402 s0cs 90 s0asPPV_LCD CONN oPBY _ ePSV S0 LPCRL
GPU PRESENT R 700 7005 10w PPSY. SO — =PP5V SO LPCPLUS o8 106
VOLTAGE=5V — asca 980
1 M N_LINE W 0.5 _nm
i MRS OES Zofim e 1o
i«;LEmO‘l MAX_NECK_LENGTH=3 MV — =PPV SO LCD 201 NCH s0c8
GREEN- 3. 6MCD
2.0X1. 25M4 SM — =PP5V SO MXM aacs
SI LKSCREEN: 3 =PP5V_SO_DP_AUX MUX 93cs e3c7
GPU_PRESENT_DRAI N — =PP5V_S0_I WP 7108 7207
— =PP5V_ S0 1V8 / 1
v = s Power Conn Ali as
i 04 SYNC_MASTER=K50_AARON SYNC_DATE=02/ 15/ 2008
002
1 = 23- HF1 s3e4 s3es 708 7oms PP12V SO — =PP12V SO FAN 5605 5607 5706 NOTI CE OF PROPRI ETARY PROPERTY
o0s MXM_GOOD G| sl = VAEBASESTRUE =PP12V SO AUDI O SPKRAMP
M N_LI N_E w DTH=O 6 mm _ o8 THE | NFO?MQTI O\l Q:NTA\ NED HEREIN | S THE PROPRI ETARY
2 M N_NECK W 2 mm — =PP12V SO0 CPU 5388 7108 7207 PROPERT: E COWPUTER, |NC. THE POSSESSOR
I\EWT_SPAO'ICAG TVEE;F’\'\AAG - =PPV SO MXM PWR 3o AGREES TO THE FQLONNG
1 - — =PPVI N SO P1V05S0 ecs | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
= — _PPVIN SO NCPOCRE o 11 NOT TO REPRODUCE OR COPY | T
p— 111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SI'ZE | DRAW NG NUVBER REV.
D 051- 7577 D
@ APPLE | NC. e — -
NONE 6 109
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5

3

=

100C3 14D6 1008 707

100C3 14B6 1008 707

100C3 1408 10C8 707

100C3 14B6 10C8 707

10008 1408 1004 707

10008 14D6 1004 707

10008 14D6 1004 707

10008 1408 1004 707

10008 14D6 1084 707

10008 14C3 10C2 707

10008 14D6 10C2 707

10008 14D6 10C2 707

10008 14B3 1082 707

10008 14D6 1082 707

10008 14D6 1082 707

1008

10c8

10c8

10c8

10c8

1088

1088

10083 14A3

100c3 14A3

10083 14A3

10083 14A3

10083 14A3

10083 14A3

10083 14A3

100C3 14B6 1008 7C7

100C3 14B6 1008 7C7

100C3 14B6 1008 7C7

100C3 14B6 1008 7C7

100C3 14B6 1008 7C7

1086

1086 783

1786

1786

1786

1786

10083 1483

10083 1483

LAYOUT NOTE: PLACE NEAR J1000

FSB A L<6>

FSB ADSTB L<0>
FSB A L<27>

FSB ADSTB L<1>
FSB D L<0>

FSB DSTB L P<0>
FSB_DI NV_L<0>
FSB D L<16>
FSB DSTB L P<1>
FSB D L<41>

FSB DSTB L N<2>
FSB DI NV L<2>
FSB D L<59>

FSB DSTB L N<3>
FSB DI NV _L<3>
INT L

CPU A20M L

| GNNE_L

CPU STPCLK L

I NTR

NM

CPU SM L
REQ L<0>
REQ L<1>
REQ L<2>
REQ L<3>
REQ L<4>
CLK CPU P
CLK_CPU_N

EERRTICPRRIIRRR IR RR R

LAYOUT NOTE: PLACE NEAR U1400

1987 7D4 5105 49Cs

2006 10283 45CS

2006 10283 45CS

2008

2008

51D5 4908 1983 706

78

78

61C5 5146

2183 10383 61B2 51A6

100c3 14D6 1008

100C3 14B6 1008

100c3 1405 1008

100C3 14B6 1008

10008 1408 1004

10008 14D6 1004

10008 14D6 1004

10008 1408 1004

10008 14D6 1084

10008 14C3 102

10008 14D6 102

10008 14D6 102

10008 14B3 1082

10008 14D6 1082

10008 14D6 1082

1486 100C3

100c3 1486

100c3 1486

100c3 1486

100c3 23C3 1486

100c3 1486

1082 10083

100C3 14B6 1008

100c3 14B6 1008

100C3 14B6 1008

100c3 14B6 1008

100C3 14B6 1008

70A3 704

708

708

708

708

708

708

708

708

708

708

708

708

708

708

708

1008

1008

1008

1008

1008

1008

14n3

7c8

7c8

7c8

7c8

7c8

7107

LAYOUT NOTE: PLACE NEAR U1400

FSB A L<6> PP1400 swgs o
FSB ADSTB L<0> PP1401 su M,
FSB A L<27> PP1402 swgs M
FSB ADSTB L<1> PP1403 swgs o
FSB D L<0> PP1404 sugs M,
FSB DSTB L P<0>  PP1406 sugs M
FSB_DI NV_L<0> PP1407 s M
FSB D L<16> PP1408 sgs M
FSB DSTB L P<1>  PP1410 sugs M
FSB D L<41> PP1412 su M
FSB DSTB L N<2>  PP1413 sugs M,
FSB DI NV L<2> PP1415 swgs o
FSB D L<59> PP1416 sv M
FSB DSTB L N<3>  PP1417 sugs M
FSB DI NV L<3> PP1419 swgs o
FSB LOCK L PP1420 sugs M,
FSB HIT L PP1421 sugs M4,
ESB HITM L PP1422 su M
FSB BNR L PP1423 sugs M
FSB BREQD L PP1424 suzs M
FSB DBSY L PP1425 su M
FSB DPWR L PP1426 sugs M,
FSB REQ L<0> PP1427 sugs SYve
FSB REQ L<1> PP1428 su M
FSB REQ L<2> PP1429 swgs M
FSB REQ L<3> PP1430 swgs o
FSB REQ L<4> PP1431 sugs M,
VR PWRGOOD DELAY PP1434 dugzs s

10108 3104 1587_NVEM A DO<7> PP1442 $u o
10100 s1cz 1557 VEM A DO<14> PP1443 s oyt
10100 3154 1557 VEM A DO<16> PP1444 $ug;

e s PAE ML D2RE N so1mm s10s 150 VEM A DO<25> PP1445 s s %
vy B 10165 s1e7 1507 VEM A DQ<A7> PP1447 sugs gy'T
IR —— 210 10165 517 1507 VEM A DQ<59> PP1449 sues gyt
10269 et M 01 aicr s50s MEM A DOS P<l>  PP1A52 s gyt
rven v BV SYSPST L My i ez 1o MEM A DOS P> PP1454 dugy G
e B 1165 s1c1 1605 MEM A DGS P<3>  PP1456 sugs oY
oATA OoD ToR N B 012 a1er s50s MEM A DOS P<a>  PP1AB8 S gyt
SATA HDD D2R P Bl 10163 a1es 1505 _MEM A DQS P<5> PP1460 swgs M
e 1o _SATAFED (PR B Bl ones s 1sn MEM A DCS_N<6>  PP1463 s gy Y)
e son SETAHOD B 1105 3201 1909 MEM B DO<6> PP1466 sue) oyl
8 B A — B 10155 5201 1555 VEM B_DO<B> PP1467 sngs) oyt
1o 7 sca_LSB CAMETUA P My \ote0 ano1 120 VEM B DO<23> PP1468 s oy
roacs a7 zomm U8B SNERA e o185 s201 1500 MEM B DQ<25> PP1469 suz) gy’
O TN 210 10145 5267 1503 VEM B_DO<38> PPL470 sugsy gyt
10363 2008 Bl Loss 520 1506 VEM B_DQ<62> PP1473 sugs gy'T
oses s SPL_SKR Py 1r01 w2 1sn VEM B DCS P<2>  PPLAT78 s o'
2 1i01 3200 1o MEM B DCS Nsg>  PP1481 dud !
10101 3287 1500_VEM B DQS N<4> PP1483 sgs M
10101 3285 1501_MEM B DQS P<5> PP1484 sugzs M4,
0101 3285 1500 MEM B_DQS_N<5> PP1485 su M
10101 3287 1500_MEM B DQS P<6> PP1486 sigs M
i sz 151 VEM B DOS Ne7>  PP1489 s oY
ocs 10200 ssc1_PEG D2R P<7> PP1490 sug g
ocs 10200 ssc1_PEG DPR N<7> PP1491 sugs gy,
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998- 0847
ZI—%V‘7 ZHO712  zHD713
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8-1608

zH)'723

4R3P25
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377 18cs ENET_RESET L

LAYOUT NOTE: PLACE NEAR U3700

PP3704 sh@ M

LAYOUT NOTE: PLACE NEAR WU4100

41z 102c3 17cs POLE_CLK100M FW P PP4000 $ugs
412 102c3 17cs POLE_CLK100M FWN  PP4001 sugs M
41 10200 POLE_FW R2D P PP4002 sugs

a1 10208 PCLE_FW R2D N

a1a2 783 9cz FW RESET L

PP4003 §M8 m

ascs opp SMC LRESET L
49c3 704 5104 so0s SMC_RESET L

704 10308 5105 4908 1983 788 LPC AD<1>

PP4004 Suen) T,

LAYOQUT NOTE: PLACE NEAR U4900
PP4901 sues
PP4902 sugs
PP4903 sugzs M

zH0'703

4P75R4

ﬁO

998- 0850
zH0700 zH701  zH)Yo2
4P75R4 4P75R4 4P75R4

[©  r°
998- 0847
ZHO718 zHO720
4P25R3P5

STDOFF- 7POCDISPOH TH  AP2E R3PS

1

J—O

r@

\\}7%

FUNCTI ONAL TESTPO

LPC CONNECTOR

s105 5108 513 oo [Ty =PP3V3 S5 LPCPLUS ki TEST=TRUE

5105 6a1 [T

P5V_ SO LPCPLUS

EUNC TEST=TRUE

NTS FOR MACG-1 & ICT

5108 10509 952 [Ty LPC CLK33M LPCPLUS _ unc TEST=TRUE

10983 5105 4908 108 [Ty LPC AD<O> [Ep—
10983 5105 4000 1983 706 760 [Ty LPC AD<1> ELNC_TESTTRE
10306 5101 4908 198 [Ty LPC AD<2> ELNC_TESTTRE
10953 104 4908 103 TRy LPC AD<3> Ep—
5108 a0cs 10308 1903 [Ty LPC FRAME L EING TEST=TRUE
1987 5106 4acs 7on Ty PM CLKRUN L EUNC TEST-TRE

5009 035 5105 [Ty SMC TMVB NG TEST=TRE

s105 900 Ty DEBUG RESET L EUNC TEST-TRE

sics aoct [Ty SMC TRST L ELNC_TESTTRE

5009 5105 495 [Ty SMC TDO NG TEST=TRE

91 s1cs [Ty SMC MDL EUNC_ TEST=TRUE

5105 5008 49Cs 4985 4605 SMC TX_L NG TEST=TRE
5101 4sce 1087 Ty LPC SERI RO EING TEST=TRUE

5009 035 5104 [Ty SMC TDI NG TEST=TRE

som ases 5108 SMC Tk ELNC_TEST-TRLE

4905 sica sos 705 [Ty SMC RESET L ELNC_TESTTRE

asc1 si04 [TRy—SMC NM EUNC_TEST=TRUE

soms a9cs 4088 sics 005 [Ty SMC RX L EPp—
s104 ascs 19cs [Ty LPC_ PVRDVWN L EING TEST=TRUE

sic4 1087 [Ty LPCPLUS GPI O EUNC TEST-TRE

si01 sisa Ty SPL_ALT CLK EUNC TEST-TRE

5108 5108 SPI_ALT CS L NG TEST-TRE

s105 51 [Ty SPL_ALT MOSI EUNC TEST-TRE

s1r0 5105 Ty SPL_ALT M SO EING TEST=TRUE

5101 517 [T SPI ROM USE M.B EUNC. TEST=TRUE

GND 16 TP'S

PWROK SEQUENCI NG
763 784 687 7000 7081 [Ty ALL SYS PWRGD R

EUNC TE

EL
™ N_ALLO/\E%_TPS:IG

T=TRUE

STARTUP (BOOT/ WAKE) TI M NG

7107 4908 [T | WP VR ON

EUNC TE

T=TRUE

EUNC TE

T=TRUE

703 71C7 707 [TR)- VR PWRGOOD DELAY

907 10283 21C3

SHUTDOWN SLEEP TI M NG

PM SLP S3 L

EUNC TE

T=TRUE

7008 50C3 49C5 3807 10283 21C3 [T PM SLP $4 L

EUNC TE

T=TRUE

704 7C3 687 7008 7081 [Ty ALL SYS PWRGD R
13C7 1082 10083 1443 [T CPU PWRGD

5208

100A3 1305 1005 1005 [T EUNC.TE

1305 [y TP XDP _CBSEN BO EUNG_ TE

130 Ty TP XDP CBSEN B1 EUNG_ TE

1305 [Ty TP_XDP_OBSDATA BO EUNC_TE:

1205 [Ty TP_XDP_OBSDATA Bl EUNC_TE!

13 [Ty TP XDP _CBSDATA B2 EUNG_ TE

1300 [TRry—TP_XDP_CBSDATA B3 ELNG TE:

1305 TRy XOP. PWRGD EUNG,_TE

1305 1904 PM LATRI GGER L EUNC_TE:

10603 21C3 1386 IEHSNBUS MCP_0 DATA EUNC_TE

1080 2105 1385 [Ty SMBUS MCP 0 CLK ELNG,_TE:

1007 1363 MCP_DEBUG<O. . 7> EUNG_ TE

133 10083 1483 FSB CLK I TP P EUNC_TE:

1365 10089 1489 [Ty FSB CLK I TP N EUNC_TE:
13C4 100A3 XDP_CPURST L L

2088 130 100 [Ty XDP_DBRESET L ELNG TE:

1086 100% 1383 [Ty XDP_TRST L ELNG TE:

1085 10083 1389 [Ty XDP_TDI EUNC_TE:

108 1008 1383 [Ty XDP_TVB ELNG TE:

108 1008 1000 [Ty XDOP_TDO ELNG TE:

1086 1008 1386 [Ty XDP_TCK ELNG TE:

2107 1360 [Ty JTAG MCP TDI ELNG TE:

215 130 [Ty JTAG MCP TMVB EUNG_ TE

21607 1380 gy JTAG MCP TCK EUNG_ TE

1362 2107 [Ty JTAG MCP TDO EUNG_ TE

EUNC TE

T=TRUE

EUNC TE

T=TRUE

XDP CONNECTOR

XDP_BPM L<5. . 0>

2167 1565 [Ty JTAG MCP TRST L ELNG,_TEST=TRLE

5301 5385 62 [TN) PP12V S5

"S0" RAILS
10 TP'S
605 7508 [Ty PPVIT SO DDR LDO EUNC TEST=TRUE
606 72CL 7101 PPVCORE CPU EUNC_TEST=TRUE
747 5485 605 7401 7458 PPMCPCORE SO_REG . TEST=

605 7608 PP1VO5 SO REG EUNC_TEST=TRUE
5406 54C5 605 7048 [T PP1V5_ SO EUNC_TEST=TRUE
soca ecs [Ty PPLVB_SO_REG EUNC_TEST=TRUE
607 605 683 78C1 53C3 [TN) PP3V3 SO EUNC_TEST=TRUE
oas 7805 7088 [Ty PPV SO EUNC_TEST=TRUE
5904 5983 686 7080 [Ty PPL2Y_SO ELNG TEST=TRUE

"S3" RAILS

4 TP'S
o0s 75c1 [Ty PPDDR_S3_REG FUNC_TEST=TRUE
oos 7508 [Ty PPVIT S3 DDR BUF EUNC TEST=TRUE
6D4 6C8 6B7 78D1 PP3V3 S3 L =

sor 731 [TRy—PPSV S3_REG EFUNC_TEST=TRUE

"S5 RAILS

3 TPS

79C3 602 3805 [T PP1V0O5 S5 REG EUNC, TEST=TRUF
38ca 602 688 76C1 3857 [T PP3V3 S5 REG EUNC_TEST=TRUF
6c2 7604 [T PPSV S5 LDO EUNC, TEST=TRUF

EUNC,_TEST=TRUF

PM SYSRST L
SMC MANUAL RST L

2888 4988 7C8

5007 FUNC TEST=TRUE

704 784 a7 7008 7081 TRy ALL_SYS PURGD R ELNG,_TEST=TRLE
FOR | CT

102 8765 scs TRy GPU_CLKLOOM POIE N Eune TEST=TRUE

108 10083 1483 708 [Ty FSB CLK CPU N NG TEST-TRE

1907 1902 10300 [Ty PCl_REQD L EUNG TEST-TRE

1907 1902 10300 [Ty PCl_REQL L EUNC TEST-TRE

e [y TP FW643 TCK ELNG,_TEST=TRLE

same Ty TP FV643 TV ELNG_TEST=TRLE

se2 [Ty TP FW43 TDI NG TEST-TRE

e [Ty TP_FU643 TDO ELNG,_TEST=TRLE

s1es [Ty TP FV643 SM ELNG_TEST=TRLE

ses Ty TP FV43 SE ELNG,_TEST=TRLE

e [Ty TP_FV643 NAND TREE  Eune TEST=TRUE

sus Ty TP FV43 CE ELNG_TEST=TRLE

s1s2 o2 700 [Ty FW RESET L EUNG TEST-TRE

M SC GROUND VI AS

ZH500 ZH510 ZH520
I—O_E VI'A I—Ol_E- VI'A I—Ol_E- VI'A
I Lo o
ZHSOl “ZH511  ZH521
HOLE- VI A I—Ol_E- VI A I—Ol_E- VI A
ro ro ro
ZH502 ZH512 ZH522
I—O_ - VI A I—Ol_E- VI A I—Ol_E- VI A
T o <
ZH5 ZH513 ZH523
I—Ol_E VI'A I—Ol_E- VI'A I—Ol_E- VIA
r° r° o
ZH504 ZH514 ZH524
I—Ol_E VIA I—Ol_E- VIA I—Ol_E- VI A
- r° o
ZH505 ZH515 ZH525
I—Ol_E VI'A I—Ol_E- VI'A I—Ol_E- VIA
r° r° o
ZH506
H‘}gv' A B HERR
= 1 = 1
ZH507 ZH517 ZH527
I—Ol_E VI A I—Ol_E- VI A I—Ol_E- VI A
re ro re
ZH508 ZH518 ZH528
1 HOLE- VI A I—Ol_E-VIA I—Ol_E-VIA
ro ro re
09 ZH519 ZH529
I—Ol_E- VI'A I—Ol_E- VIA I—Ol_E- VI'A
re e e
ZH536
I—Ol_E- VI'A
ZH531 ZH534 ZH537
I—Ol_E- VI A I—Ol_E- VIA I—Ol_E- VI A
re ro re
ZH532 ZH535
HOLE- VI A HOLE- VI A

Functional / | CT Test

SYNC_MASTER=AARON

SYNC_DATE=N A

NOTI CE OF PROPRI ETARY PROPERTY
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7

1608

1608

1987

2183

1608

1585

1585

16c3

1581

1581

MOUNTI NG

998- 0847
zH0810 920
P 5R3P5 4P25R3P5

NC ON UNUSED DAC ALI ASES

MCP_TV_DAC RSET — NC MCP TV DAC RSET
— VARE_BASE=TRUE NO_TEST=TRUE
MCP_TV_DAC VREF — NC MCP_ TV DAC VREF
— VARE_BASE=TRUE NO_TEST=TRUE
MCP_CLK27M XTALI N — NC I\/CP CLK27M XTALI N __
MCP_CLK27M XTALOUT — NC NCP CLK27M XTALCUT
— MAKE_BASESTRUE ~ — NO TEST=TRUE
CRT IG R C PR — NC CRT IGR C PR _
CRT IGGYY — NCCRTIGGY.Y _
CRT_IG B COW_PB — NC CRT |G B COWw PB
— MAKE_BASESTRUE — NO TEST=TRUE
CRT_| G HSYNC — NC_CRT_I G HSYNC _
CRT_I G VSYNC __ NC CRT_I G VSYNC _
TP_MCP_RGB_HSYNC — NC_MCP_RGB HSYNC _
TP_MCP_RGB_VSYNC — NC MCP _RGB VSYNC
— WARE_BASE=TRUE  NO_TEST=TRUE
TP_PCl _AD<31..15> — NC PCl _AD<31..15>
— VARE_BASE=TRUE NO_TEST=TRUE
TP_PCl | RDY L — NC PCl _IRDY L _
TP _PCl _C BE L<1..0> — NC PCl C BE L<1..0> _
TP_PCl _SERR L — NC PCl SERR L
— — = —  MAKE_BASE=TRUE NO_TEST=TRUE
TP_PCl _DEVSEL_L — NC PCl DEVSEL_L
— VARE_BASE=TRUE NO_TEST=TRUE
TP_PCl _PERR L — NC PCl PERR L _
TP_LPC DRQO_L — NC LPC mé%z L
= =TI ) TEST=TRUE
TP_MCP_BUF_SI O CLK — NCNCPBUFSIOCLK
— ) TEST=TRUE
TP_MEM A ODT<3..2> — NC NMVEM A 03T<3 . 2>
— VARE_BASE=TRUE NO_TEST=TRUE
TP_MEM A CKE<3. . 2> — NC NMVEM A CKE<3 . 2>
— VARE_BASE=TRUE NO_TEST=TRUE
TP_MEM A CS L<3..2> — NC MEM A _CS L<3..2>
= " BASES ) TEST=TRUE
TP_MEM A CLK2P — NC MEM A CLK2P
— VARE_BASE=TRUE NO_TEST=TRUE
TP_MEM A CLK2N — NC MEM A CLK2N
— VARE_BASE=TRUE NO_TEST=TRUE
TP_MEM A CLK3P — NC MEM A CLK3P
— VARE_BASE=TRUE NO_TEST=TRUE
TP_MEM A CLK3N — NC MEM A CLK3N
— = — MARE_BASESTRUE = NO_TEST=TRUE
TP_MEM A CLK4AP — NC NEM A CLK4P
— S ASE=TRUE NO_TEST=TRUE
TP_MEM A CLKAN — NC NEM A CLKAN
— S ASE=TRUE NO_TEST=TRUE
TP_MEM A CLK5P — NC MEM A_CLK5P
— T MARE_BASESTRUE  NO TEST=TRUE
TP_MEM A CLK5N — NC MEM A CLK5N
— VARE_BASE=TRUE NO_TEST=TRUE
TP MEM B CS L<3..2> — NC MEM B CS L<3..2>
-_| = ) =TRUE
TP_MEM B ODT<3. . 2> — NC MEM B ODT<3..2>
-_| = ) =TRUE
TP_MEM B CKE<3. . 2> — NC MEM B_CKE<3. . 2>
- BASESETRUE ) TEST=TRUE
TP_MEM B CLK2P — NC MEM B_CLK2P
— VARE_BASE=TRUE NO_TEST=TRUE
TP_MEM B CLK2N — NC MEM B_CLK2N
— T MARE_BASESTRUE  NO TEST=TRUE
TP_MEM B _CLK3P — NC MEM B CLK3P
— — MARE_BASESTRUE =~ NO_TEST=TRUE
TP_MEM B CLK3N — NC MEM B CLK3N
— VARE_BASE=TRUE NO_TEST=TRUE
TP_MEM B CLK4AP — NC MEM B CLK4P
— VARE_BASE=TRUE NO_TEST=TRUE
TP_MEM B CLK4AN — NC MEM B_CLKAN
— T MARE_BASESTRUE  NO TEST=TRUE
TP_MEM B CLK5P — NC MEM B CLK5P
— VARE_BASE=TRUE NO_TEST=TRUE
TP_MEM B CLK5N —

NC MEM B _CLKSN
VARE_BASE=TRUE NO_TEST=TRUE

HOLES FOR K50

ONLY

1808

18c3

2107

1786

2107

1907

1904

1904

1783

1783

1783

1708

1708

1708

2107

20c3

2183

17¢3

17¢3

1708

1907

1907

TP_ENET_I NTR L

TP_ENET PWRDWN L

NC _ENET | NTR L

NC_ENET_PWOWN_L

TP_MCP_KBDRSTI N L

TP_MCP_GPI O 18

NC_MCP_KBDRSTI N_L

NC MCP GPl O 18

TP_M.B RAM SI ZE

VARE_BASE=TRUE  NO_TEST=TRUE
NC_M.B_RAM S| ZE

TP _PCl _C BE L<3>

TP_PCl _CLKO

NC PCl_C BE L<3>

NC _PCl _CLKO

TP_PCl _CLK1

MAKE_BASESTRUE ~ NO_TEST=TRUE

TP_PCl _FRAME L

NC_PCl_CLK1

NC POl _FRAVE L

TP _PCl _GNTO_L

NCI\/CPPCI GNTO_L

— VARE_BASE=TRUE NO_TEST=TRUE
TP _PCl _GNT1_L — NC PCl _CGNT1 L
—  MARE_BASESTRUE.  NO_TEST=TRUE

TP_PCl | NTW L

TP_PCl _I NTX L

NC PCl I NTW L

TP_PCl _INTY_ L

NC PCl I NTX L

TP_PCl _INTZ_L

NC PCl_INTY L

NC PCl | NTZ L

—  MARE BASESTRUE-  NO_TEST=TRUE
TP_PCl _PAR — NC PCl_PAR
— VARE_BASE=TRUE NO_TEST=TRUE

TP _PCl _RESET1 L

TP _PCl _STOP L

NC PCl RESET1 L
VARE_BASE=TRUE NO_TEST=TRUE

NC PCl STOP L

TP_PCl _TRDY_L

MARE_BASESTRUE  NO_TEST=TRUE
NC PCl TRDY L

TP_PClI E _CLK100M PE4AN

NC PCI E CLKlOOM PE4N

=S ) TEST=TRUE
TP_PCl E CLK100M PE4P — N: PCI E CLKlOOM PE4P“: =TROE
TP_PCIE CLK100M PESN _— NC PCI E CLKlOOM PESN

— ) TEST=TRUE
TP_PCl E CLK100M PESP___ — NC PCI E CLKlOOM PESP

— VARE_B/ ) TEST=TRUE
TP_PCl E CLK100M PE6P — N: PCI E CLKlOOM PEGF’“: =TROE

PCl E_ EXCARD PRSNT L

NC PCl E_EXCARD PRSNT L

TP_PE4_CLKREQ L

VAKE_BASE=TRUE ) TEST=TRUE

TP_PE4_PRSNT_L

NC PE4 CLKREQ L
= BASE=TRUE ) TEST=TRUE

NC PE4 PRSNT_L

— ASE=TRUE NO_TEST=TRUE
TP_SB _A20GATE — NC SB AZOGATE

— -~ BASE=TRUE NO_TEST=TRUE
TP_USB_10N — NC USB 10N

— MARKE_BASE=TRUE ~ NO_TEST=TRUE
TP_USB_10P — NC USB 10P

p— | = =TRUE
TP_USB 11N — NC USB 11N

— | = =TRUE
TP_USB_11P — NC USB 11P

— = =TRUE

TP_USB EXCARD N

NC USB EXCARD N

TP_USB EXCARD P

VARE_BASE=TI — NO_TEST=TRUE
NC USB EXCARD P

ODD PWR EN L

VAKE_BASE=TRUE NO_TEST=TRUE

NC ODD PWR EN L

PCl E_CLK100M EXCARD P

VARE_BASESTRUE.  —~ NO_TEST=TRUE

NC PClI E CLK100M EXCARD P
MAKE_BASESTRUE ~NO_TEST=TRUE

PCl E_CLK100M EXCARD N

EXCARD CLKREQ L

NC PCl E CLK100M EXCARD N
MAKE_BASESTRUE ~NO_TEST=TRUE

NC EXCARD CLKREQ L
) TEST=TRUE

TP_PCl _AD<12..10>

NCPCI AD<12..10>

- BASE=TRUE NO_TEST=TRUE
TP_PCl _AD<8> — NC PCl AD<8>
—  MARE _BASESTRUE  NO_TEST=TRUE

TESTPO NT ALI AS FOR UNUSED NETS

1786

1786

1783

1783

PCl E_EXCARD D2R P

PCl E_EXCARD D2R N —

TP_PCl E_ EXCARD D2R P
VAKE_BASE=TRUE

TP_PCl E_ EXCARD D2R N
VAKE_BASE=TRUE

PCIE EXCARD RoD C P

PCl E_EXCARD R2D C N —

TP_PCl E EXCARD R2D C P
VAKE_BASE=TRUE

TP PCI E_ EXCARD_RZD_C_N

VR PWRGD CLKEN L —

TP VR F’V\RGD CLKEN L

1786

1786

1904

1904

as. MEM A _A<15>

220 MEM B_A<15>

VARE_BASE=TRUE

500 90A3 605 8705 TRy LVDS BKL ON NG TEST-TRE

UNUSED | NTERNAL USB PORTS

2003 USB_TPAD N — TP_USB TPAD N
— VRKE_BASE=TRUE
208 USB_TPAD P — TP USB TPAD P
— VRKE_BASE=TRUE

MCP HAS | NTERNAL 15K PULL- DONNS

20c3USB_EXCARD N —

TP_USB_EXCARD N g6
— VAKE_BASE=TRUE

20c3USB_EXCARD P —

MCP HAS | NTERNAL 15K PULL- DONNS

TP_USB EXCARD P g6
VAKE_BASE=TRUE

TESTPO NT FOR OPTI ONAL GMUX JTAG FROM MCP

GWX JTAG TCK L —

NC_GVUX_JTAG TCK_L

GWX _JTAG TDO — NC GWX JTAG TDO
VAKE_BASE=TRUE

GVUX_JTAG TDI —

NC_GVUX JTAG TDI

GVX_JTAG TVB —

NC _GVUX JTAG TMS

UNUSED MEMORY S| GNALS

TP MEM A_A<15>

VARE_BASE=TRUE
TP MEM B A <15>
VARE_BASE=TRUE

UNUSED SI GNAL ALI AS
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SI GNAL ALI AS

102CPU PSI L

— |1 MWP6 PSI L 7cr

2100 TP_M.B_RAM VENDOR

— VAKE_BASE=TRUE

— XM GOOD
—  MAKE_BASE=TRUE

R910
784 1008 21csPM SLP S3 L . LATA 2 PM SLPS3_BUF2_L 6co ascs s0cs 7008
o~ MAKE_BASESTRUE
1w (P50 HAS A 100K TO GROUND)

PEG Sl

7386 94D7

ot Support

e D

PEG CLK100M P GPU CLKlOOM PCIE P [QOTy 875 10203
- - VAKE_BASE=TRUI
e ry—PEG _CLK100M N GPEUBCIEKTlooM PCIE N [OOTy 875 10203 73

=PEG R2D C P<0..15>

PEG RQD C P<0..15>

10 7 [T — RS-
w0 7 [y =PEG_R2D_C N<O. . 15> _ PEG R2D C N<O. . 15> RS-
w00 1700 omp—=PEG _D2R_P<0. . 15> — PEG DZR P<0. . 15> 787 86AL 86BL B6CL B6DL 10208
— MAKE_BASE=TRUE
w00 1700 oo =PEG _D2R_N<0. . 15> — PEG D2R N<O. . 15> 787 86AL 86BL B6CL B6DL 10208
— BASESTRUE ™
s ry_PEG_PRSNT_L _ I\/DEMBKSE_ ECT L P
Di spl ayPort / TNDS Support
o0s [y =MCP_HDM_ _TXC_P — bP G M. P<3> [T o0 sics
s [y =MCP_HDM _TXC N — DPIG M_RDlt\l<3> G
e [y =MOP_HDM_TXD P<0..2> — DP |G M P<2..0> [T 107 o167 a1 a1
s [, =MCP_HDM_TXD_N<0..2> — DB 1 G L\/ILRDL\KZ 0> [T 10762 o168 a1cn a10n
1 [y =MCP_HDM _DDC CLK — RPLG DDC LK oo 0
1 oy =MCP_HDM _DDC_DATA — RP_LG DDC DATA B o0
1o00 oom=MCP_HDM _HPD _ PP G HPD g o
RO00
1sss_=DVI_HPD GMUX_ | NT—  HPLUG DET2 1 20K,
— NVAKE_BASE=TRUE 50% J;
1/16W
M- LF
402

MCP79 PCl e PRSNT# Straps

PCIE FWPRSNT_L o v

PCl E_M NI _PRSNT L@nm

USB ALI AS

7008 [TNY PGOOD 5V_S3

— PM EN USB PWR [OOTy 4608

GROUND ALI AS

G\D RAI LS

980 GND_AUDI O SPKRAMP —

GND

MNLLNE WDTH-0. 6 mm
M N_NECK_W DTH=0. 09MM

UE
IMAX_NECK_| LENGTH=4. 1 MV

P

10308 193 [TTT)- LPC RESET L

atf orm Reset Connecti ons

LPC Reset (Unbuffered)

R981
PLACEMENT_NOTE=PI ace cl ose to UL400 33 R DEBUG RESET L [T 7o+ si0s
5%
HEGY R983
2 LR 2 SMC LRESET L [T 70 40
PLACEMENT_NOTE=P| ace close to U1400 5%
1/16W
MF-LF
402
R992
1780 Ty POLE RESET L 1A PA 2 PWRESET L [OOTS 706 783 a1z
1o
R9091 Mooz
1 2 M N RESET L [OOTy 343
5%
1/16W
MF-LF
402 R990
1 0 2 PEG RESET L [TOTy 87Cs 9004
5%
1/16W
R907l Mo
1 2 PCA9557D RESET L [Ty 2085
5%
1/16W
ME-LF
402
R972
190 [Ty MEM VIT EN R 1038, DDRVTT EN yoymy, 7sca 7ame
1/ Tew
MF-LF
402
NO STUFF
1 C973
—— 0. 47UF
—— 10%
6.3V
2 CERM XSR
R925
R LPC CLK33M SMC R PLACEMENT_NOTE=Pl ace cl ose to U400 | 33 5 LPC CLK33M SMC 10308 498
5%
CELY R926
402 33
1 2 LPC CLK33M LPCPLUS [COT 10308 703 5104
PLACEMENT_NOTE=P| ace close to U1400 5%
1/16W
ME-LF
402
R929
22
©ost s1mm PM CLK32K SUSCLK R 1 2 PM CLK32K SUSCLK [T 20300 40cs

MCP_CPUVDD _EN W LL ASSERT AFTER MCP_PS PWRGD |'S UP

PLACEMENT_NOTE=Pl ace cl ose to U1400 _ 5%
1/ 16W
M- LF
202

R930
22

1 2

2183 [Ty MCP_CPUVDD EN

1806 _=MCP_M | RXER

PLACEMENT_NOTE=Pl ace cl ose to U1400 _ 5%
1/ 16W
M- LF
202

M |

1806 _=MCP_M | _COL

1806 _=MCP_M | _CRS fI

MCP NU
VAKE_BASE=TRUE

‘RO55
47K
5%
1/ 16W
VE- LF

5402

MCP_CPU VLD [COTy 2187

SI GNAL & GND ALI ASES
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8

6

oM T
100C3 1408 (BT FSB A L<3> J4~A3* uU1000 ADS* |y HL FSB ADS L (B 1486 100c3
1003 1405 (BT Y- FSB A L<4> L5 A4* PENRYN BNR* H E2 FSB BNR L (B 707 1486 1003
1003 1408 (BT FSB A L<5> L4~ AS* 2‘3‘;:”;1" BPRI * |1 & FSB BPRI L (B 1483 100G —PP1V05 SO CPU o0 1168 128 1358 S0
100G3 1406 708 707 (BT Y FSB A L<6> K5~ AG*
10003 1405 By FSB A L<7> M8~ AT* DEFER* 15 FSB DEFER L LB 1488 1003
10003 1400 (B FSB A L<8> N2 | AB* DRDY* | F21 FSB DRDY L (B 149 10003 RLO0O"
100c3 1405 ¢Er—yFSB A L<9> 1A DBSY* | EL FSB DBSY L LB 707 1486 1003 54.9
10003 1400 (B FSBA_L<10> AL0* o 1w
100c3 MCEEHFSB A L<11> P5~AL1* BRO* |y F1 FSB BREQD L (B 707 1486 23G3 10063 VE-LE
100cs 1400 Py FSB A L<12> P2 A12% g g 2
1005 1405 (Ey FSB_A L<13> L2A13* | ERR* |,020 100:3CPU | ERR L
100ca 1405y FSB A L<14> pgarar & 5 INT* |88 CPUINT L QI 708 1448 10083
10003 1405 By FSB A L<15> P1AL5* <
1003 JAEWFSB A L<16> RL~A16* LOCK* [H4 FSB LOCK L (B 707 1003 1486
100c3 1486 708 7D7EHFSB ADSTB L<0> M| ADSTBO*
RESET* |[yCL FSB CPURST L (TN 142 2363 10003 13C2
100c3 1480 708 707y FSB REQ L<0> K3 |REQD* RSO* [oF3 FSB RS L<0> (TN 2456 100
100c3 1486 7C8 7C7EHFSB REQ L<1> H ~REQL* RS1* HF4 FSB RS L<1> (T 1446 100C3
100c3 1486 7C8 m@LSB REQ L<2> K2 ~REQ2* RS2* 1S FSB RS L<2> (T 1446 100C3
100c3 1486 7C8 m@HFSB REQ L<3> 33 |REQB* TRDY* |\ & FSB_TRDY_L (] 1486 100C3
100c3 1480 708 707y FSB REQ L<4> L1 REQA*
H T* & FSB HIT L LB 707 1485 1003 oMT
10003 1405 (Bry-FSB A L<17> Y2 ALT7* HI TVF B4 FSB HITM L (B 707 1485 1003
10003 1405y FSB A L<18> WBAL8* 10003 1408 708 707 ¢Ery FSB D L<0> £22DO* U1000 D32* | Y22 FSB D L<32> (B 142 100m
10003 1400 By FSB A L<10> R ALO* BPNMD* | AD4 XDP_BPM L<0> (B 100s 704 1308 RLO01: 10000 1400 (g FSB D L<1> F24-D1* PENRYN D33* |, AB24  FSB D L<33> CBD 14 10000
100cs 1408 (B FSB_A L<20> veA20* BPML* A0 XDP BPM L<1> (B 1008 704 1308 o 10000 1400 (@ FSB D L<2> E26{D2* BGA- SKT-P D34*[yv24  FSB D L<34> B 142 10000
100c3 “CE@HFSB A L<21> wWAA21* 9 BPMR* |~ ADL XDP_BPM L<2> LB 10083 784 1308 Y 1;3,3 20008 1408 (BT FSB D L<3> @2~ D3* 2 OF 4 D35* | V26 FSB D L<35> (B 143 10008
100c3 “CE@HFSB A L<22> Y5~ A22% x g BPMVB* | AC4 XDP_BPM L<3> (B 135 10083 784 S 10008 1453 B FSB D L<4> F23-{D4* D36* - V23 FSB D L<36> (B 1403 1008
100C3 IAEWFSB A L<23> UL~A23* g @ PRDY* |5 AC2 XDP_BPM L<4> (B 1305 1003 784 10008 1408 (BT FSB_D_L<5> @5~ D5* D37* | T22 FSB_D L<37> (B 1403 10008
100cs 1400 Py FSB A L<24> R\ A24* o PREQ* [yACL XDP_BPM L<5> (B 1305 200 78 10000 1400 (g FSB D L<6> £25D6* D38* | W25 FSB D L<38> CBD 14 10000
100c3 lAm@LSB A L<25> T5A25* § + TCK|_AS XDP_TCK (TN 1386 10043 7A4 1046 10008 1408 (BT FSB D L<7> E23+D7* D39* | W23 FSB D L<39> (B 14c3 10008
100C3 um@FFSB A _L<26> T3~ A26* < E TDI |_Aa6 XDP_TDI (T 1383 100A3 744 1086 20008 1408 (BT ESB D L<8> K24~ D8* D40* | Y25 FSB_D_L<40> (B 1463 10008
100c3 1405 708 7D7EHFSB A L<27> e A7 =4 TDO_AB3 XDP_TDO [OOTy 10043 744 1086 1383 10008 1408 (BT FSB D L<9> @4~D9* o ~ D41* | ve2 FSB D L<41> (B 707 708 14C3 10008
10003 1405 By FSB A L<28> V6 A28* TMS|_ABS XDP_TNS (T 1383 10043 744 1086 10008 1403 (Er—y-FSB D L<10> 324~ D10* D42* | Y23 FSB D L<42> (CBD 1463 10008
100c3 JAEWFSB A L<29> Y4~A29* TRST* [AB6 XDP_TRST L (T 1383 10043 7A4 1046 10008 mmwB D L<11> J23~D11* % % D43* | w4 FSB D L<43> CBD) 143 10008
10003 1405 ¢Bry-FSB A L<30> 2 A30* DBR* (20 XDP_DBRESET L [OOTy 1383 784 2888 R1002} 10003 1403 gy FSB D L<12> H22D12* s RS D44* | ves FSB D L<44> B 1463 10008
100 1400 ¢Ey FSB A L<31> V4| A31* %5 10000 1400 (B FSB D L<13> F26-D13* g g D45+ | AA23  FSB D L<45> B 1400 10000
100c3 JAEWFSB A L<32> V8 A32* 5% 10008 mm@B D L<14> K22~D14* D46*  AA24 FSB D L<46> (B 14c3 10008
100cs 1408 Py FSB A L<33> A A33* THERMAL e 10000 1400 (P FSB D L<15> r23D15* D47*yases  FSB D L<47> B 148 10000
100C3 IAEWFSB A L<34> AB2 ~NA34* 10008 mm@HFSB DSTB_L_N<O> 226~ DSTBNO* DSTBN2* | Y26 FSB_DSTB_L_N<2> (B 707 708 146 10008
100G3 145 FSB A L<35> A3 A35* PROCHOT* | 021 CPU PROCHOT L [OOTy 1486 5083 10083 10003 1408 708 707 ¢y FSB DSTB L P<0> +H26~ DSTBPO* DSTBP2* A6 FSB DSTB L P<2> (B 1406 1000
100c3 1485 708 707 ¢y FSB ADSTB L<1> Vi~ADSTB1* THERNVDA| A24 CPU THERMD P [OOTy 550+ 20808 10003 1405 708 707 ¢ gy FSB DI NV L<0> +H25 DI NVO* DI Nv2* | u22 FSB DI NV _L<2> CBD 707 708 1408 10008
THERMDC|_B25 CPU_THERMD_N [OOT 5504 10808
100c 145 708 [TTry-CPU_A20M L 26 A2OMF
1487 10083 T} CPU_FERR L FERR* THERMIRI P* |5 C7 PM THRMIRI P_L [Ty 5081 20083 1487 10003 1408 708 707¢E—y FSB D L<16> N2 D16* D48* |y AE24  FSB D L<48> (B 482 1000
10089 1483 700 [Ty~ CPU_| GNNE L a1 GNNE* 10008 143 (B FSB D L<17> K25|D17* D49* |\ Ap24a  FSB D L<49> CBD 1483 1008
" ax 10000 1400 (g FSB D L<18> P26 D18* D50* |, A1 FSB D L<50> CBD 19 10000
10083 1443 708 [T CPU STPCLK L 05 STPCLK* — 10008 ,AM@B D L<19> Re3|D19* D51* |- AB22 FSB D L<51> (B 1483 10008
10083 1483 708 [Ty CPU_| NTR S _|LI NTO 10003 1403 gy FSB D L<20> L234D20* D52* |\ AB21  FSB D L<52> B 1483 10008
10083 1423 708 [TTTy-CPU_NM B4 |LI NT1 BCLKO|_A22 FSB CLK CPU P (TN 7c8 1483 10083 10008 14caggr—y FSB D L<21> M4 D21* D53* |y A6 FSB D L<53> B 1483 10008
20083 1482 7c [TRy-CPU SM L ABHSM * BCLK1| A21 FSB_CLK_CPU_N (TN 7Ce 1483 10083 783 20008 14c3 gy FSB D L<22> L224D22* D54* |, AD20  FSB D L<54> (B 1489 10008
10008 ,AE@B D L<23> M3~ D23* D55* | AE22 FSB D L<55> (B 1483 10008
TP _CPU RSVD M4 v _|RSVDO 10008 1ac3 (B FSB D L<24> P25 D24* = © D56% |4 AF23  FSB D L<56> (B 1483 10008
TP_CPU RSVD N5 5 _|RSVDL 10000 1403 (B FSB. D L<26> P23 D25* % % D57* A5 FSB D L<57> CBD 1489 10000
TP_CPU RSVD T2 T2_|RSVD2 10008 1403 (@) FSB D L<26> P22 D26* < < D58* |\ AE21  FSB D L<58> (B 1483 1008
TP_CPU RSVD V3 V3 |RSVD3 o 10008 1403 (B FSB D L<27> T24.|DR7* = = D59* |- AD21 FSB D L<59> (B 707 708 1483 10008
TP_CPU RSVD B2 82 |RSVDA4 g 10008 1403 (@) FSB D L<28> R24~D28* g g D6O* | A2 FSB D L<60> CBD 1483 1008
237 TP_CPU RSVD F6 F6_|RSVDS i 10008 1403 (B FSB D L<29> L25-|D29* D61* | AD23 FSB D L<61> (B 1483 10008
TP_CPU RSVD D2 o |RSVDG ﬁ 10000 1400 (BT FSB D L<30> 125 D30* D62* |\ AF22___FSB D L<62> (B 148 100
TP_CPU RSVD D22 22 |RSVD? B 10000 1402 gy FSB D L<31> Nes| D3 1* D63* |\ Az FSB D L<63> (B 14e 10000
TP _CPU RSVD D3 03 |RSVDS R1005 10008 1408 FSB DSTB L N<1> L26| DSTBN1* DSTBNB* | AE25  FSB DSTB L N<3> B 707 700 1408 1000
CPU JTAG Support T 10008 1408 708 707 (BT ESB_DSTB L_P<1> ves | DSTBPL* DSTBP3* [y 24 FSB DSTB L_P<3> oy o 00m
i 1000 1400 (g FSB DI NV L<1> N4 DI NVL* DINV3*paco  FSB DINV L<3> B 707 700 140 10000
R1090 2402
1006 7A4 100a3 1383_XDP_TMS o4 9 10043 2082 CPU_GTLREF AD26 |GTLREF M SC COMPO|_Re6 10083 CPU_COVP<0>
19% CPU TEST1 @3 |TEST1 COMP1 | _u26 100a3 CPU COVP<1>
R1091 :/IF?SW CPU TEST2 ?25 |TEST2 COVP2|_AA1 100a3 CPU_ COVP<2>
Locs 781 10085 1383 XDP_TDI 142, TP_CPU TEST3 24 |TESTS COVP3|_vL 100 CPU_COVP<3>
1% CPU TEST4 AF26 |TESTA
:’EZ? Rg_4022 TP CPU TEST5 AF1 | TESTS DPRSTP* |- ES CPU DPRSTP L (TN 1443 10083 71C7
1383 74 10083 1005 _XDP_TDO LANAN 2 TP_CPU TEST6 A26 |TEST6 DPSLP* | B5 CPU DPSLP L (T 1443 10083
PLACEMENT_NOTE=PI ace R1092 near | TP connector (if present) 1% TP CPU TEST7 < |TEST7 DPWR* - D24 FSB DPVWR L (TN 7c7 1483 10083
VELE 2307 ¢OOT} CPU_BSEL<0> B22 |BSELO PWRGOOD| D6 CPU_PWRGD (TN 1443 10083 784 13C7
2307 OO} CPU BSEL<1> B23 |BSEL1 SLP* |~ D7 FSB CPUSLP L (T 1443 10083
2387 COOT} CPU BSEL<2> 1 |BSEL2 PSI * |- AES CPU PSI L foor 007
R1093
1ocs 780 1008 1986, XDP_TCK 54.9 N PLACEMENT_NOTE=Pl ace C1014 wi thin 12. 7mm of CPU.
f PLACEMENT_NOTE=Pl ace R1005 wi thin 12. 7mm of CPU.
R1094 %/Fif\év PLACEMENT_NOTE=Pl ace R1006 wi thin 12. 7mm of CPU.
1005 7 10083 1383_XDP_TRST L 59 2 i PLACEMENT_NOTE (all 4 resistors):
bé;%‘g Place within 12. 7nm of CPU

402

CPU FSB
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Current nunbers from Merom for

(CPU CORE POVER)

=PPVCORE SO_CPU

D10

D12

D14

D15

D17

D18

E7

E9

AB10

AB12

AB14

AB15

AB17

AB18

vce

( BRL#)

oM T

U1000
PENRYN
BGA- SKT- P
3 0F 4

vcc

AD7

ADY

AD10

AD12

AD14

AD15

ADL7

AD18

AEQ

AE10

AE12

AE13

AE15

AEL7

AF10

AF12

AF14

AF15

AF17

AF18

AF20

@1

(CPU | O PONER 1

6D4 5308 11B5 1207 5386

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

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

. 05V)
=PP1V05 SO CPU

V6

36

K6

J21

K21

M1

veer

n21

R21

VCCA

VI DO

(CPU | NTERNAL
=PP1V5 SO CPU

6D4 10D5 1283 1306 50C2

4500 mA (before VCC stable)

2500 mA (after

PLL POWER 1.5V)

604 1283

CPU VI D<0>

130 mA

VI D1

CPU VI D<1>

VI D2

CPU VI D<2>

VI D3|

CPU VI D<3>

VI D4

CPU VI D<4>

VI D5

CPU VI D<5>

VI Dg|

CPU VI D<6>

VCCSENSI

CPU VCCSENSE P

VCC st abl e)

=PPVCORE SO CPU

6D4 5308 11D6 1207 5386

VSSSENSI

AE7

CPU VCCSENSE N

[OOTy 10043 7143

PLACEMENT_NOTE=Pl ace R1100 within 25.4mmof CPU, no stubs
PLACEMENT_NOTE=PI ace R1101 within 25.4nmof CPU, no stubs

Santa Rosa EMTS, doc #20905.

. [OOTy 10043 7143

'R1101
100
1%
1/ 16W
M- LF

, 402

D16

D19

023

D026

H24

32

5

322

325

K1

K4

K23

K26

am T
uU1000
PENRYN
BGA- SKT- P
4 OF 4

VSss

Socket - P KEY)

VSss

AB4

AB8

AB11

AB13

AB16

AB19

AD11

AD13

AD16

AD19

AE11

AE14

AE16

AE19

AF11

AF13

AF16

AF19

AF21

25

AF25

CPU Power & Ground
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If PEO interface is not used, ground DVDDO_PEX and AVDDO_PEX.
If PELl interface is not used, ground DVDDl_PEX and AVDDl_PEX.

MCP PCl e
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oM T

U140

Z

MCP79- TOPO- B

(6 OF 11)

0

+3. 3V_DUAL_RMGT1
+3. 3V_DUAL_RMGT2

=PP3V3 ENET MCP RMGT

=PP1V05 ENET MCP RMGT

38D2 2506

38D2 18D7 25A5 2586

83 mA (AO1)

F—-——————-—————————————— -
| Net work I nterface Sel ect
|

| I nterface ENET_TXD<0>
: RGM | 1

I M 0

|

| NOTE: Al Apple products set strap to

| M1, RGMI products will enable

| feature via software. This

|

=PP3V3 SO MCP GPI O

avoi ds a | eakage issue since
MCP79 requires a S5 pull-up.

684 19D1 21A4

R1860" ‘R1861
100K 100K
E %
1716w 1716w
M- LF M- LF

402 , 402

+V_DUAL_RMGT1| w23 131 mA (A01)
+V_DUAL_RMGT2| V23
10600 a7c1 [Ty ENET_RXD<0> —» 3 RGM | _RXDO ]
10408 37c1 [Ty ENET _RXD<1> —» 523 [RGM | _RXD1 M| _VREF| E28 o MCP_M | _VREF (T 2%
ENET_RXD<2
10408 3701 [T RXD<2> —»£24 RGM | _RxD2 RGM | TXDO| B2 o ENET_TXD<0> 10408 3708
Ry ENET_RXD<3> > %23 |RGM | _RXDS - > oD
(AR, - - RGM I _TxDL| @t o ENET TXD<1> oy 10400 378
10408 37CL [TR)- ENET_CLK125M RXCLK —» 723 |RGM | _RXC/ M | _RXCLK RGM | _TXD2| €25 _, ENET_TXD<2> [Ty 10408 3708
2040s 3781 [Ty ENET RX CTRL <2 |[RGM | _RXCTL/ M | _RXDV RGM | _TXD3| D25____g, ENET TXD<3> [OOT 10408 3765
o [T =MCP_M | RXER _» 23 M| _RXER/ GPl O_36 RGM | _TXC/ M | _TXCLK| 24 _g, ENET CLK125M TXCLK Oy 10408 37C7
=i 1 ENET_TX CTRL
s 250 130 w0 =PPOVE ENET MCP RUGT ot [ =MP ML G0 S0 _COL/GP1 0,20/ NSWB_DATA ROl |_TXCTL/ M |_TXEN o, o T oo 7
oM [T —> - = - RGM | _MDC| D21 g ENET MDC OO 10408 3786
R1810" aos TP _ENET | NTR L —» 322 [RGM | _I NTR/ GPI O_35 RGM | _MVDI O @214 o ENET MDI O LB 278 10400
49'1?,(, 2sas_PP1VO5 ENET MCP PLL MAC RGM | _PWRDWN/ GPI O 37| &3 TP _ENET PWRDWN L 806
it 5 mA (AO01) 123 |+V_DUAL_MACPLL
402
) BUF_25Mz| 23 _o MCP_CLK25M BUFO R OO 10406 3083
10as MCP_M | COVP_VDD @7 _|M | _COWP_VDD
10as MCP_M | COVP_GND B27 |M | _COVP_GND M| _RESET#y128 g, ENET RESET L [OOT 708 3787
A PP3V3 SO MCP_DAC 2608
Rl?gl% +V_RGB_DAC_J32 103 mA 206 mA (A01)
16w TP MCP RGB DAC RSET s |RGB_DAC_RSET +V_TV_DAC| K22 103 m
M- LF
TP_MCP_RGB DAC VREF RGB
W5, C B38 3_DAC_VREF DDC_CLKO| B31 o MCP_DDC_CLKO
DDC_DATAOQ| A31 o o MCP_DDC DATAO
RGB_DAC_RED| B39 —-»> TP _MCP_RGB RED
RGB TP_MCP_RGB GREEN
oo ooy MCP_TV_DAC RSET 36 |TV DAC RSET > , DAC_GREEN A39 g,
A RGB_DAC BLUE[ B0 TP_MCP_RGB BLUE
ocs ooy MCP_TV_DAC VREF 35 |TV_DAC VREF 6 A -
D RGB_DAC HSYNG| Mo TP_MCP_RGB_HSYNC scs
RGB_DAC_VSYNC_ A1 _g TP_MCP_RGB VSYNC s
% !/ Conponent
20c1 sp1_=PP3V3 S5 MCP GPI O C / Pr TV_DAC RED| A36___g, CRT IGR C PR [Ty 808
1 Y Y
. o0 [Ty MCP_CLK27M XTALIN eS8 IXTALIN_TV Y ry TV_DAC_GREES Z: —-> o | (é g PB @D
R1820 oo (oo MOP_CLK27M XTALQUT %8 XTALQUT_TV Comp /. Pb TV_DAC BLU > = o oD e
S TV_DAC_HSYNC/ GPI O_44[ D86____g, CRT | G HSYNC T s
1716w
iz, TV_DAC_VSYNC/ GPI O 45| @7 _g CRT 1 G VSYNC o s
701 1By LPCPLUS_GPI O E16{GPI O_6/ FERR*/ | GPU_GPI O_6 | FPA_TXC_P| 835 _o LVDS_IG A CLK P [Ty 10702 898
oaes [TRy—DP | G CA DET BI5GP| O_7/ NFERR*/ | GPU_GPI O_7 | FPA_TXC NS5 _g, LVDS IG A CLK N [OOTY 10702 8988
(See bel ow) | FPA_TXDO_P| B32 g LVDS 1 G A DATA P<0> [OOTy 10702 8908
soos gm}LVDS_1 G BKL_PVWI <« |LCD_BKL_CTL/ GPI O 57 | FPA TXDO N~A%2 o LVDS | G A DATA N<O> 1072 8908
Interface Mde sons ooy LVDS 1G BKL ON < E7 |LCD BKL_ON GPI O 59 T —-> VDS 1G A DATA P<l jleuig
LVDS |G PANEL PVR <0 |LCD_PANEL_PVR/ GPI O_58 ! FPA_TXDL_P} 2229 <1z D w0702 890
MCP Si gnal TVDS/ HDM Di spl ayPor t o0 <} - — — — | | FPA_TXDL_NnG2 g LVDS 1 G A DATA N<1> [T 1072 asce
a3 LVDS | G A DATA P<2>
=MCP_HDM _TXC_P/ N TMDS_I G TXC_P/ N DP_I G M_P/ N<3> scr (ooTp=MCP_HDML_ TXC P <« D55 |HDV _TXC_P/ MLO_LANE3_P I FPA_TXD2_P —-> QD> 2070z soe
- | FPA_TXD2_NG38 g LVDS | G A DATA N<2> T 072 s9c
=MCP_HDM _TXD_P/ N<O> TMDS_| G_TXD_P/ N<O> DP_I G_M_P/ N<2> s (ooT=McP_HDM_TXC N @ E35-HDM _TXC_N M.O_LANE3_N = - - DS
=MCP_HDM _TXD_P/ N<1> TMDS_| G_TXD_P/ N<1> DP_I G M._P/ N<1> il Z | FPA_TXDS_Py 224 g L LG A DATA P<3> o> ooz sose
=MP_ —TXD_| 1 G TXD_| — 2 M acr =MCP_HDM _TXD P<0> < 5 |HDM _TXDO_P/ MLO_LANE2_P | FPA_TXD3_NS4_ _g LVDS | G A DATA N<3> 1072 988
=MCP_HDM _TXD_P/ N<2> TMDS_| G_TXD_P/ N<2> DP_I G_M._P/ N<O> < _MCP HDM_ TXD N<O> S s HDM TXDO N MO LANEZ N - et
=MCP_HDM _DDC_CLK TMDS_I G_DDC_CLK DP_I G_DDC_CLK °c i -+ -l - -
= - =MCP_HDM _TXD P<1> < 33 |HDM _TXD1_P/ MLO_LANE1_P
=MCP_HDM _DDC_DATA TMVDS_| G_DDC_DATA DP_| G_DDC_DATA < _ il | FPB_TXC P 31 _g LVDS IG B CLK P [OOTY 107C2 89Cs
B o7 (oom—=MCP_HDM_TXD_N<1> < 3HDM _TXD1_N M.O_LANE1_N -
=MCP_HDM _HPD TMVDS_I G_HPD DP_I G_HPD MCP HDM  TXD P<2 i | FPB_TXC N1 _g LVDS IGB CLK N [OOTS 107C2 89Cs
o (oom—= <2> <233 |HDM _TXD2_P/ MLO_LANEO_P -
DP_I G AUX_CH_P/ N TP_DP_I G_AUX_CHP/ N DP_I G_AUX_CH_P/ N — <
7 <o} =MCP_HDM _TXD N<2> <« "3cHDM _TXD2_N M.O_LANEO_N | FPB_TXD4_P| 29, LVDS |G B DATA P<0> [OOTS 107C2 8948
NOTE: 1M pul | -down required on DP_I G CA DET if DP not used. I_ | FPB_TXD4_NoH29__ g LVDS |G B DATA N<O> [COTy 1072 898
NOTE: 20K pul | -down required on DP_HPD_DET. 20702 93ce ¢oOT}—LP. 1G AUX CH P <« 23 |DP_AUX_CHO_P | FPB_TXD5_P[ 29 _o LVDS |G B DATA P<1> [OOTY 107C2 8905
NOTE: 1K pul | -down required on DP_IG AUX_ CH Nif DP is used. 10702 93ca ¢oom} 2P 1 G AUX CH N <« Z3¢DP_AUX_CHO_N < | FPB_TXD5_Ny29__ o, LVDS |G B DATA N<1> [Ty 107c2 8905
NOTE: HDM t i level -shifti IFP interf o See bel ] | FPB_TXD6_P, 20—y LVDS LG B DATA P<2> O, wo7es seee
. be uszzrt ore?z:/irzz H([e)"\llle of :ﬁua: nghannel ITlr\]/D;rw?:::oztan oe7 [Ty =DV1_HPD LNT (See below —»— S HPLUG DET2/ GPI O_22 | FPB_TXD6_No30___g, LVDS | G B DATA N<2> [OOTy 107C2 8905
X P 987 [TNy_=MCP_HDM _HPD 31 IHPLUG DET3 | FPB_TXD7_P| N0 _o LVDS |G B DATA P<3> [T 1072 89Cs
I evel -shifters. - | EPB TXD7 NMO o LVDS 1 G B DATA N<3>
LVDS: Power +VDD_I FPx at 1.8V 2606 _=PP3V3RI1V8_S0_MCP_| FP_VDD — - —> [Oom) 1072 s9cs
Dual - channel TMDS: Power +VDD_I FPx at 3.3V 190 mA (A01, 1.8V) w7 |+VDD_| FPA
L 1 K
cecs_PPOV3_SO_NCP VPLL 168 VDD, | FPB DDC_CLKC/ GPI 0,23 €04 LVDS 16 06C ALK oD e
16 mA (A01) 8 m ves |4V PLL_| FPAB - ~ > CBD *o
8 m M9 |+V_PLL_HDM
-7 DDC CLK3[ D31 o =MCP_HDM DDC CLK o %6
2606 _=PP1V05 SO MCP_HDM VDD T25_|+VDD_HDM DDC _DATA3| E31 o o =MCP_HDM DDC DATA Ve
95 mA (A01)
2607 10203 o) MCP_HDML_ RSET 331 |HDM _RSET | FPAB_RSET]| E32 MCP_| FPAB RSET [Ty 1023 2608
2607 10263 COOT} MCP_HDM _VPROBE J30 |HDM _VPROBE | FPAB_VPROBE|_G31 MCP_| FPAB VPROBE [OOT 10262 2605
'R1850
) ) 10K
GPICs 57-59 (if LCD panel is used): 5%
1716w
M- UF

Current nunbers from enail

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

I'n MCP79 these pins have undocunented internal
To ensure pins are | ow
stronger) nust be used.

pull -ups (~10K to 3.3V S0).
by default, pull-downs (1K or

=DVI _HPD_GMUX_| NT:

Alias to DVI_HPD for
Alias to GVWX_INT for systenms with GVUX
Alias to HPLUG DET2 for other systens.
Pul | -down (20k) required in all cases.

docunment nunber).

systens using | FP for

DvI .

WF:

RGB DAC Di sabl e:

Ckay to float all
DDC_CLKO/ DDC_DATAO pul | -ups still

RGB_DAC si gnal s.
required.

TV DAC Disabl e:

Ckay to float all

TV_DAC signal s.

Ckay to float XTALIN_TV and XTALOUT_TV.

DDC_CLKO/ DDC_DATAO pul | -ups still

IFP is capable of LVDS (1.8V) or

T™DS (3.3V),

required.

need aliases
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U1400
MCP79- TOPO- B

(7 oF 11)

1902 783 10303 _PCl_REQO L T2~PCl _REQO# PCl _GNTO#R3 > TP _PCl _GNTO L 806
1902 783 10303 _PCl_REQL L V9~PCl _REQL#/ FANRPM2 PCl _GNT1#/ FANCTL2Hu10 - TP PCl _GNT1 L 806
1902 (oo} CRTMUX_SEL_TV_L T3PCl _REQ#/ GPl O_40/ RS232_DSR# PCl _GNT2#/ GPl O_41/ RS232_DTR# R4 - GMUX_JTAG TV oo o
o5c7 (@OT}—AUD_| PHS SW TCH EN wPCI _REQB#/ GPI O_38/ RS232_CTS# PCl _GNT3#/ GPl O_39/ RS232_RTS#uLL > GMUX_JTAG TDI oo e
190 [Ty MCP_RS232 SIN L TaPCl _REQ4#/ GPI O_52/ RS232_SI N# PCl _GNT4#/ GPI O_53/ RS232_SOUT# 3 -> MCP_RS232 SOUT L [T w00
784 1303 (B MOP_DEBUG<0> A |PCI _ADO PCl_CBEO#(yS o o TP PCl CBEL<0> = s
784 1303 (Y- MCP_DEBUG<1> AEL0 |PC| _ADL PCl_CBE1#{M6 o o TP PO CBEL<I> = s
T 130 CHY MCP_DEBUG<2> A% |PCI _AD2 PCl _CBE2#[-AALL TP PCl _C BE L<2>
784 1303 (P MOP_DEBUG<3> AELL IPCI _AD3 PCl_CBE3#(WO0 o o TP PCl CBEL<3> = s
a4 1303 CEry MCP__DEBUG<4> a8 |polADA
7 1302 (- MCP_ DEBUG<5> Acs_|PCI_ADS PCI_ DEVSEL# |0 «—s TP_PCI_DEVSEL L s
774 1303 (BT MCP_DEBUGK6> AB2_|PCI_AD6 PCl _FRANE# ;Y4 «—b TP_PCI_FRAME L acs
784 1303 (R MOP_DEBUG7> AC7_|PCI _AD7 PCl_| RDY#(ANO0 o o TP PA IRDYL s
o _TP_PCl_AD<8> Acs_|PCi_AD8 PCI_PAR| V1 —s TP_PCl_PAR acs
TP POl AD<9> A2 PCl _AD9 PCl _PERR#/ GPI O_43/ RS232_DCD# 89 «—s TP PCl PERR L 8cs
s _TP_PCl _AD<10> A |pci_ADLO PCI _SERR#t|pa7 TP_PCl _SERR L acs
ons_TP_PCl_AD<11> Act0 [Pl ADLL PCI_STOP#[yv2 —s TP PCl_STCOP L acs
o Ig :Zg :iigz = ﬁ*ﬁgﬁ PCI_PNE#/ GPI O 30} - PM LATRI GGER L D ™ 15
TP POl AD<14> s POl _ADLA G I'nt PU (S5)
scs_TP_PCl _AD<15> ¥s_|PCl _AD15
scs_TP_PCl AD<16> v8_|PCl _AD16 & PCl _RESETO#{HR10 > MEM VTIT EN R [oon so
scs_TP_PCl_AD<17> ve |pci ADL7 PCI_RESET1#[RuL »> TP _PCl_RESET1 L oy
acs_TP_PCl _AD<18> w_|PCl _AD18
scs_TP_PCl _AD<19> w_|pPCl _AD19
scs_TP_PCl _AD<20> V3 |pPCl _AD20
scs_TP_PCl _AD<21> ve Pl _AD21 PCI _CLKO| Rs > TP _PCI_CLKO acs
scs_TP_PCl_AD<22> v2 lpal D22 PCl _CLK1| R7 - TP_PCl_CLK1 acs
o TP PCl_AD<23> e PCliAD23 PCl _CLK2| R8 103 PCl CLK33M MCP R
o TP _PCl_AD<24> w |pa_AD24 A
s _TP_PCl_AD<25> w1 POl AD25 R1910
scs_TP_PCl _AD<26> w |pal AD26 22
scs_TP_PCl _AD<27> s lpa_AD27 1iow
scs_TP _PCl AD<28> u_|PCl _AD28 2 402
ss_TP_PCl _AD<29> w_Pal_AD29 POl _CLKI N_Ro <2030 PCl_CLK33M MCP PLACENENT_NOTE=Pl ace cl ose to pin R8
scs_TP_PCl _AD<30> s |PCI _AD30
scs_TP_PCl_AD<31> uw_|PCl _AD31
scs_TP_PCl_I NTW L P2PCI | NTW#
scs TP PO INTX L EgPAl_I NTXH# LPC_FRANE# |01 - LPC FRAME R L R1960 22 . LPC FRAME L T
scs TP _PCl_INTY L e Pl I NTY# " > % 1iew  MLF 402 jioeing
o TP PQ_INTZ L npo 1 NTZ# LPC_PWRDWN#/ GPI O_54/ EXT_NM # €12 LPC PVRDWN L [OOT 704 496 104
LPC_RESETO# &5 - LPC RESET L [OUTY 10308 904
scs_TP_PCl_TRDY L v3PCI _TRDY# O
LPC_ADO| AD8 1030 ¢ o LPC AD R<0> R1950 22 4 LPC AD<0> (B 4908 5105 10300 700
704 5105 4905 708 [Ty~ PM CLKRUN L AD11 PCI _ CLKRUN#/ GPI O 42 D_ LPC_ADL| AD2 1033 o LPC AD R<1> R1951 22 3 5’ View  M-LF 492 ) po AD<1> (B 788 700 4908 5105 1030 704
_I LPC_AD2| ADL 10300 o o LPC AD R<2> R1952 22 4 sf' View M-LF 402 ) po AD<2> B 498 s101 10300 700
162 [Ty FWPME L AE2LPC_DRQI#/ GPI O 19 Int PU LPC_AD3| A 1030 4 o LPC AD R<3> R1953 22 S% MISW  M-LF 402 ) po AD<3> (B 458 5104 10308 708
s _TP_LPC DRQO_L a1 JLPC_DRQO#  Int PU % MW MELE 402
704 5104 4903 (BY LPC SERI RQ AE6 |LPC_SERIRQ Int PU LPC_CLKO| AE9 > LPC CLK33M SMC R [OOTy 10308 984
w4 |GNDBS GNDO8| Y26 'R1961
we |GND66 GNDO9| Y27 K
U39 IGND67 GND100|_AB18 et
v |GNDE8 GND1O1 | tes 2%
U8 |GND69 GND102| AB20 Strap for Boot ROM Sel ection (See HDA_SDOUT)
Vi6 |GND70 GND103| AB21 =
vi7_|GND71 GND104 | A2z
vis |GND72 GND105| AB24
V20 |GND73 GND106 | AB25
v22_|GND74 GND107| Ae26
V24 |GND75 GND108| AB27
v26_|GND76 GND109 | AB28
v21_|GND77 D GND110/| AB32
V28 |GND78 GND111| A3z
V33 |GND79 GND112| A82
va7_|GND8O GND113| AB40
v |GND81 GND114| A2
v40_|GND82 GND115| Acze
v7_|GND83 GND116| Act0
wo_|GND84 GND117| A833
w2 |GND85 GND118| Acs
wes_|GND86 GND119| ADt6
w86 _|GND87 GND120| AD17
wo_|GND88 GND121| AD18
w3 _|GND89 GND122| Apte
¥16_|GND9O GND123| AD20
v17_|GND91 GND124| AD24
vi8 |GND92 GND125| AD25
v19 |GND93 GND126| AD26
Y20 |GND94 GND127| Ap27
¥22_|GND95 GND128| AD28
24 |GND96 GND129| Apes
25 |GND97 GND130| AD34

1904

1907 783 10308

1907 783 10308

1907

1907

214 1801 684_=PP3V3 SO MCP GPI O

MCP_RS232 SOUT L R1989 8.2K 1 2
5% 1/ 16W M- LF 402
PCl_REQO L R1990 8.2K 2
PCl REQl L nggl 8. 2K 1 2 5% 1/ 16W M- LF 402
CRTMUX SEL TV L R1992 8.2K o 5% Wlew M-LF 402
MCP_RS232 SIN L R1994 8.2K o 5% lew  M-LF 402
5% 1/ 16W M- LF 402
MCP PClI & LPC
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Current nunbers from enail

oM T
U1400
MCP79- TOPO- B
BGA
(8 &F 11) External A
asos 10203 @O} SATA HDD R2D C P - AI7_ISATA_AO_TX_P USBO_P| 20 4 o USB EXTA P (B 4647 10308
4505 10203 T} SATA HDD R2D C N - A6 {SATA_AO_TX_N USBO_ P20 USB EXTA N 4687 10308
AirPort (PCle M ni-Card)
10263 4505 785 [Ty SATA HDD D2R N > AI5SATA_AO_RX_N USBL Pl @28 o USB MNI_P CBD 3463 1033
10263 4505 788 [TR- SATA_HDD D2R P > A4 |SATA_AO_RX_P USB1_ N~p28 «—> USB M NI _N (B 3483 1033
External D
USB2_P| A28 USB _EXTD P 4605 1033
USB2_NE28__ o o USB EXTD N (B 4605 1033
4505 10263 (OO} SATA ODD R2D C P - AJ11 |SATA_Al_TX P Caner a
as0s 10203 oOT} SATA ODD R2D C N - AI0OSATA Al_TX_N USB3_PL.F29 o o USB CAMERA P (B 788 4787 1033
USB3_NR20__ o o USB CAMERA N (B 788 4787 1033
10283 4scs 788 [Ty SATA ODD D2R N > AI9SATA_Al_RX_N IR
10283 ascs 788 [Ty SATA ODD D2R P > AK9_|SATA_AL1_RX_P USB4_P| K27 o o USB IR P B 4784 10303
USB4_NAL27 o & USB IR N CBD 4784 10303
Ceyser Trackpad/ Keyboard
UsB5_P| 326 USB_TPAD P CBDS 5o
TP _SATA C R2D CP - A2 |SATA BO_TX_P USB5_N227 —> USB TPAD N CBD oo
TP _SATA C R2D CN - AI3SATA_BO_TX_N Bl uet oot h
USB6_PlF27_ o o USB BT P (B 788 103 4708
TP_SATA C D2RN > A2 SATA_BO_RX_N USB6_N-R7__ o o USB BT N (B 788 1033 4708
TP _SATA C D2RP > A1 ISATA BO_RX_P External B
< USB7_P| o27 USB EXTB P 4686 1033
l_ m USB7_N~E27 > USB EXTB N (B 4685 1033
(D Expr essCar d
TP _SATA D R2D CP - AVE_ISATA B1_TX_P < USBB_P| K25 o o USB EXCARD P B oo =PP3V3 S5 MCP GPI O 601 18C7
TP _SATA D R2D CN - AL3SATA B1_TX_N D USB8_N|[~L25 USB EXCARD N B o
(/) External C
TP _SATA D D2RN > AL4SATA_B1_RX_N USBY_PL 25 o o UBEXTCP ~~~~~  pry s 103 'R2051 ‘R2053
TP _SATA D D2RP > A3 |SATA_B1_RX_P USB9_ N[~/25 «—> USB EXTC N CBD 4683 103c3 8. 2K 8. 2K
Tiow Tiow
usBlO_Pl s 4 TP USB 10P a0 02" i
USBI1O_NNR5_ o o TP _USB 10N 86
TP _SATA E R2D CP - ANL [SATA_CO_TX_P 1 1
TP _SATA E R2D CN - AMLASATA_CO_TX_N USB11_P| k23 —s TP USB 11P 886 Rzgszg Rzgszﬁ
USB11_NnL22_ o o TP USB 11N 886 5o 5o
TP SATA E D2RN > AvSATA CO_RX N el el
TP _SATA E D2RP > AV |SATA CO_RX_P 402 , a2,
USB_OCO#/ GPI O 25121 o USB_EXTA_OC L ] s
USB_OCL#/ GPI O 2621 o USB EXTB OC L ] 4o
USB_OC2#/ GPI O 27/ MGPI 2L o USB EXTC OC L ] o7
TP _SATA F R2D CP - AP3 |SATA C1_TX_P USB_OC3#/ GPI O_28/ MGPI Q1 - EXCARD OC L am
TP _SATA F R2D CN - AP2SATA C1_TX_N
TP SATA F D2RN . 08 JSATA. CLRX_N +V_PLL_USB| L28 PP3V3 SO MCP PLL uslz - 2584
TP_SATA F_D2RP - A2 |SATA C1_RX_P (A01)
USB_RBI AS_GND|_A27 10308 MCP_USB_RBI AS_GND
R2060*
asca_TP_MCP_SATALED L - E12{SATA LED# GND131| ADs5 seg
GND132| _ADE7 26w
25m_PP1V05 SO MCP PLL SATA 16 |+v PLL_SATA GNDL33) AZ90 02
- - GND134/|_AE22
84 mA (A01) GNDL35| Ae2a
28c2 sca_=PP1V05 SO MCP SATA DVDDO 1
GND136| AE39
43 mA (A01, DVDDO & 1) AF19_|+DVDDO_SATAL aNDL37| Aca
M ni num 1. 025V for Gen2 support :i: igg*zﬁlﬁg GND138| A%
s | rovoon_SaTag QD130 e
2883_=PP1V05_S0_MCP_SATA DVDD1
GND141| AF18
+ AHL7_|+DVDD1_SATAL
AHLO |+DVDD1_SATA2 GNDL42,_AT20
- GND143|_AF22
28cc_=PP1V05 SO MCP SATA AVDDO GND144| AF26
127 mA (AO01, AVDDO & 1) AI12 |+AVDDO_SATAL GND145|_AF27
. ANLL |+AVDDO_SATA2 GND146| AF28
M ni num 1. 025V for Gen2 support A2 |+AVDD0_SATA3 aND147| Are
AK13 |+AVDDO_SATA4 GND148|_AF34
AL12 |+AVDDO_SATAS GND149]|_AF37
AML1 |+AVDDO_SATA6 GND150| AF40
A2 |+AVDDO_SATA7 GND151| Acis
ANL2_|+AVDDO_SATAS GND152| A0
AL13 |+AVDDO_SATA9 GND153| A2
2885 =PP1VO5 SO MCP SATA AVDDL GND154| Acs
ANL4|+AVDDL_SATAL G\D155| AG36
AL14 |+AVDDL_SATA2 GND156|_Act0
AvL3_|+AVDDL_SATA3 GND157| AHL8
AVL4_|+AVDDL_SATA4 G\D158| AH20
GND159| Are2
10283 MCP_SATA TERMP AE3 |SATA_TERWP GND160|_AH4
‘R2010 =
2. 49K .
. If all SATA Ax & Bx pins are not used, ground DVDDO_SATA and AVDDO_SATA.

‘rrg;ﬁ If all SATA Cx pins are not used, ground DVDD1_SATA and AVDD1_SATA.
2
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oM T
L7Js]a'.4T%(:>)o 5 =PP3V3R1V5 SO MCP HDA o84 2108 2588
BGA 7 mA (A01)
(9 OF 11)
+V_DUAL_HDA1| J16 'R2160
+V_DUAL_HDA2| K16 8. 2K
iew
P
< , do2 R2170
sacs [Ty HDA SDI NO >G5 |HDA SDATA I NO D HDA_SDATA_OQUT| F1s 5% HDA SDOUT R 1A %2 2 roA spour OO w0 ses o o o _ . ___
| PD 5% |
nt I 16w ‘ Bl OS Boot Sel ect |
R2171 Mos” |
22
s0s_TP_M.B_RAM SI ZE > 114 |HDA SDATA | N1/ GPI O 2/ PS2_KB_CLK HDA_BI TCLK|_E15 _p 2147 1033 HDA BI T CLK R 1 2 HDA BI T CLK [ooTy 10985 9808 | 1/F HDA_SDOUT LPC_FRAME# :
Int PD 170 ! I
wiF Ro172 I _LPC o 0 |
22
Jore 2100 one PP3V3RIVE_SO_MCP_HDA ooy _TP_M.B RAM VENDOR —-»> 315 |HDA_SDATA_| N2/ GPI O_3/ PS2_KB_DATA HDA_RESET#|K15 _p 217 103 HDA RST R L ES 2 HDA RST L [Ty 0383 980 I PCl 0 1 |
(MXM_OK for MXM syst ens) Int PD N | |
VE-LF
‘R2110 RL73 ' sPio 1 0 |
299 HDA_SYNC| L15  _ 21a7 10gssHDA SYNC R 1 2 HDA SYNC 10383 93C8 ‘
1% = —> jiesig | |
116w 5% SPI 1 1 1
i 16m e | |
02 Mios” | [
PIO = SPI L, SPI1 = SPI 1L
MCP_HDA PULLDN COVP Als_|HDA_PULLDN_COVP HDA_DOCK_EN#/ GPI O_4/ PS2_NB_CLKKLZ g MCP GPIO 4 1 ‘ SPIO = SPI_CSO_L, Sl SPI_Cs1_| |
HDA_DOCK_RST#/ GPl O_5/ PS2_NMS_DATAL17 > AUD | 2C INT L (I 214 987 R1961 and R2160 sel ects SPI0O ROM by |
25n2_PP1VO5 SO MCP PLL NV | def ault, LPC+ debug card pulls |
37 mA (A01) 20 mA AE18 |+V _PLL_NV_H SLP_S3#{~Gl7 > PM SLP_S3_L [OOTy 10289 784 907 | LPC_FRAME# high for SPI1 ROM override. |
17 AEL7 |+V_PLL_SP_SPREF LP_RVGT#917 PM SLP_RVGT L |
m - —SP_Sl SLP_ a7 —> PM SLP S4 L oD oo NOTE: MCP79 does not support FWH, only |
SLP_S5# > [COTS 10283 784 3807 49Cs 503 7008 : LpC  So Apple designs will |
2805 22a5_PP3V3 G3 RTC not use LPC for Boot ROM overri de.
=SPI 1 R L USE M.B
s181 S’\S/C CSPTER EES M z: GPl O_1/ PWRDN_OK/ SPI _CS1 THERM DI - pl B - MCP THVDI ODE P 501 1080 | ) :
5008 4905 [TRy— SN ADAY GPl O_12/ SUS_STAT#/ ACCLMIR THERM DI NI o MCP THVDI ODE N oD o 10805 | NOTE: MCP79 rev AO1 does not support
N N - - g =D 6C4 2283 2588 | SPI1 option. Rev BO1 will. |
R%g.ZgE E;ZJéil sss_TP_SB A20GATE > K13 |A20GATE Int PU e IBOOT_MDE_SAFE . T T T T T T T T T T T T T T T T T T T T T T
" i 1% aos_TP_MCOP KBDRSTIN L _» U13-KBRDRSTI N# I nt PU MCP_VI DO/ GPI O 13| 20 MCP_ VI D<0> oo e 'R0 0 T o T oS- - - - - |
st et s00s SMC WAKE SOl L > CI9SIOPME# Int PU (S5) MCP_VI D1/ GPI O 14| o o MCP VI D<1> oD 21 7acr I BUF_SI O CLK Frequency |
e[ ], k0 [ - -
4980 [Ty SMC_RUNTI ME SOl L _» CIBQEXT_SM/GPI O_32# Int PU (S5) MCP_VI D2/ GPI O 15[ w1 _o MCP Vi D<2> QoD 21 747 | Frequency HDA SYNC I
— |
SM | NTRUDER L > 820| NTRUDER# ‘
—> PKR|_C13 . MCP_SPKR
S - | 24 Mz 1 !
TP_MCP LID L > MS5~LID# I nt PU (S5) | !
4088 [Ty PM BATLOW L > M4~ LB# | nt PU (S5) SMB_CLKO| L19 > SMBUS MCP 0 CLK [OOT> 1385 10608 7A4 5208 | 14.31818 WHz 0 |
SVB_DATAO| K19 o o SMBUS MCP 0 DATA (B 1386 10603 7A¢ 5208 USER node: Nor mal | |
7108 10083 [Ty PM DPRSLPVR _» ™2 [CPU_DPRSLPVR ( ) SMB_CLK1/ MSMB_CLK| @1 g SMBUS MCP 1 CLK oo s YW CAFE node: For RSP —m— — — — — — — — — — — — — — — — — — — — — —
SMVB_DATAL/ NSVB_DATA| F21 o o SMBUS MCP 1 DATA B 52 2402 recovery r-——>—>">"~>"~" -~ -~ -~ - - - - - - - - - - - |
908 [Ty PM PWRBTN L > C16{PWRBTN# | nt PU (S5) (f) SMB_ALERT#/ GPl O_64/M\3 > AP_PWR EN ooy 2188 © s to SMCF | SPlI Fr equency Sel ect |
2085 [T PM SYSRST DEBOUNCE L > DI6RSTBTN# | nt PU {\nect§ o or | ‘
automati c recovery.
- o e reTs (M1 ) FANRPMD/ GPI 60| B12 o MEM EVENT L Ty s sens s 2 5t | Frequency SPl_DO SPl_CGLK |
- - | FANCTLO/ GPI O 61| A12 o QDD PWR EN L oo o4 ‘ 31 MHz 0 o] :
oo [Ty _PM_RSVEST L Y (MGPIOD)  FANRPAA/ P 0,63 02— S0 16 THROTTLE ¢ ) o oo ! ‘
702 TRy MOP_PS_PVIRGD > E20 |PS_PVRGD W ~ —> s | 42 MHz 0 1 |
I I
on [Ty MCP_CPU VLD —»  C7 |CPU VLD CPUVDD_EN D17 _ MCP_CPUVDD EN oo o | 25 Mz 1 0 |
I I
TAG MCP_TDI MHz
e 190 I TAG —»—— 82 JTAGTD Int PU SPI_CSO/GPIOQ 10/ cia SPI_CSO R L [T <0580 sice ! 1 1 1 [
13c3 7m0 JTAG MCP_TDO - F19 |3TAG TDO _ ) >
<o - - SPI_CLK/GPlO 11[ D12 o SPI_CLK R [Ty 768 10am 5186 6108 I ) . I
T 1363 (TR JTAG MCP_TMS - J19 JTAG_ TMS Int PU - ~ - NOTE: Straps not provided on this page.
g SPI_Di/ GPI O 8| S5 - SPI_M SO 788 51A6 61B2 10383 | —
7 132 [y JTAG MCP TRST L _» 18 JTAG TRST# o Do Pl ool e = R (TN 7es s1A6 o162 20383 s s s — — - — — — — — — — — =
784 138 [Ty JTAG MCP_TCK - a9 |3TAG TCK _ ) —-»> MOS| [COT 10383 5146 61c2
200 [T MCP_CLK25M XTALI N > AL6_XTALI N SUS_CLK/ GPI O_34| B18 > PM CLK32K SUSCLK R [0 10308 984
2503 @OT}—MCP_CLK25M XTALQUT - B16 |XTALOUT BUF_SI O_CLK|_AE7 > TP_MCP_BUF_SI O CLK 88
280 [T RTC CLK32K XTALI N > A9 [XTALI N_RTC TEST_MODE_EN|_K22 - MCP_TEST MODE EN
2008 GO} RTC CLK32K XTALOUT - B19 |XTALOUT_RTC PKG_TEST]| L22 -
‘R2163 'R2190
R2150* ‘R2151 10K K
10K 100K /16w 1716w
06 06 ME-LF M- LF
1716w 116w 402 402
M- LF M- LF 2 2
a0z, , 402
=PP3V3 SO MCP GPI O 684 18C1 19D1
HDA Qut put Caps e
1 1 1 1 2
For EM Reduction on HDA interface 5?02K140 5)2;(141 5)%}42 5)2‘(143 5?0201‘.(54
5% 06 06 06 50
1716w 1716w 1716w 1716w 1716w
HDA_SoQUT R N i JEE JiEE i N
HDA BIT CLK R
a 2104 10383 MCP_GPI O 4 213 AP _PWR EN 21
HDA RST R L 2104 10983 AUD 12C INT L 2163 sscr
HDA_SYNC R 2104 10389 MEM EVENT L s1hs 3265 498 2183 s5C1 MCP HDA & M SC
SMC 16 THROTTLE L 29 some A D<0> e e SYNC_MASTER=T18_M NGJI NG SYNC_DATE=08/ 19/ 200§
C2170 * Cc2172 * MCP_VI D<1> 2163 7407 = - = _
10PF —— 10PF —— ARB DETECT 2183 MCP VI D<2> 2163 7407 NOTI CE OF PROPRI ETARY PROPERTY
sV, sV,
ks s : : : BT o, COUTED TR | e T
?020];(47 522‘(155 ';22‘(156 AGREES TO THE FOLLONNG .
1 C2171 1 C2173 5% ow 5% ow % W | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
P [ M- LF M- LF M- LF Il NOT TO REPRODUCE OR COPY | T
JE— 10PF JE— 10PF 402 402 402
EZO\/ EZO\/ 2 2 2 111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
2 Ccerm 2 Ccerm
402 402 1 ST ZE | DRAW NG NUVBER REV.
- D 051- 7577 D
= @ APPLE | NC. E = =
NONE 21 109
Current nunbers from enmil Poonacha Kongetira provided 11/30/2007 4:04pm (no official document nunber).
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oM T
U1400
MCP79- TOPO- B
BGA
(11 OF 11)
AH6 |GND161 GND253|_Av40
AHB3 |GND162 GND254|_BAL
AH34 |GND163 GND255| BAa4
AHB7 |GND164 GND256|_AvB1
AH38 |GND165 GND257|_AY6
AI39 |GND166 GND258| L35
A8 IGND167 GND259| B33
AK10 |GND168 GND260|_BS37
AK33 |GND169 GND261| BA1
AK34 |GND170 GND262| Av14
AK37 |GND171 GND263|_BSS
AK4 IGND172 GND264| <2
AK40 |IGND173 GND265| _DBLo
AL36 |GND174 GND266| D14
AL40 |GND175 GN\D267|_D15
AL5 [GND176 GND268| D18
AMLO_|GND177 GND269| D19
AMLE |GND178 GND270]|_D22
AMIE |GND179 GN\ND271| D23
AMO |GND180 GN\D272| D26
AVE2 |GND181 GND273|_ D30
A4 |GND182 GN\D274| D37
o AV6 |GND183 GND275| D6 >
AMBO |GND184 GND276| E13
AMB4 |GND185 GN\D277|_EL7
AMBS |GND186 GND278|_E21
AMB7 |GND187 GND279|_E25
AMB8 |GND188 GND280|_E29
A5 |GND189 GND281| E33
e AV IGND190 GND282|_F12 >
AW7_GND191 GND283|_F16
AW IGND192 GND284|_F32
AP26 |GND193 GND285| _F8
AN28 |GND194 GND286|_GLo
AN30 |GND195 GND287|_Gl2
AN39 |GND196 GND288|_GL4
ANV IGND197 GND289|_GLé
Y7 _|{GND198 GND290|_Bc12
AP10 |GND199 GND291| &2
AUZ6 |GND200 GND292| =4
AP14 |GND201 GND293|_Av20
AUL4 |GND202 GND294| =4
AP28 |GND203 GND295| &
AP32 |GND204 GND296| <43
AP34 |GND205 D GND297| &
AP36_|GND206 GND298| &
AP37_|GND207 GND299|_Hi1
AP4 |GND208 GND300|_H15
AP40_|GND209 GND301| AvB5
AP7_IGND210 GND302| _H3
AV23 |GND211 GND303|_AN8
AR28 |GND212 GND304|_&t0
AR32 |GND213 GND305]|_J12
ARA0 |GND214 GND306| 38
AT10 |GND215 GND307|_K10
ARL12 |GND216 GND308|_k12
AT13 |GND217 GND309|_K18
AT29 |GND218 GND310| K26
AT33 |GND219 GND311| K37
AT6 _|GND220 GND312| k4
AT7_|GND221 GND313| k40
AT9 IGND222 GND314| k8
AY21 |GND223 GND315| AuL
AY22 |GND224 GND316| _L40
L12 |GND225 GND317| _L43
AU12 |GND226 GND318| L5
A8 |GND227 GND319| M0
AP33 |GND228 GND320|_Ms4
AUB2 |GND229 GND321| M85
AR30 |GND230 GND322| M7
A6 |GND231 GND323|_Y28
A8 |GND232 GND324| Y33
AW IGND233 GND325| Y34
&8 |GND234 GND326| Y35
F20 |GND235 GND327|_Y37
AV28 |GND236 GND328|_Y38
AV32 |GND237 GND329|_AB17
AV36_|GND238 GND330|_AB16
AV4 IGND239 GND331| AN26
AVZ_IGND240 GND332|_AD7
AWML |GND241 GND333|_M.1
0 |GND242 GND334|_AM
AR43 G\ID243 G\jm35 AB19
AW3 |IGND244 GND336| AY13
AY10 |GND245 GND337|_P11
AV12 |GND246 GND338|_Y6
AY30 |GND247 GND339]|_T11
AY33 |GND248 GND340]|_Vvi1
AY34 |GND249 GND341| Y11
AY37 |GND250 GND342| AH16
AY38 |GND251 GND343|_T22
AY41 |GND252

Current nunbers from enail

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

docunent nunber) .

2508 eoa_=PPVCORE SO MCP

23065 mMA (AO1, 1.2V)
16996 mA (A01, 1.0V)

2805 2108 _PP3V3 &3 RTC

10 uA (G3)
80 UA (S0)

=PP1V05 SO MCP FSB

6D4 14A2 14B7 23C3 25C8

1139 mA

43 mA

=PP3V3 SO0 MCP

1182 mA (A01)

604 21C2 2588

=PP3V3 S5 MCP

450 mA (AO01)

601 2588

16 M

250 mA

=PP1V05 S5 MCP VDD AUXC

266 mA (A01)

601 2508

o T
U1400
MCP79- TOPO- B
BGA
(10 OF 11)

A25_|+VDD_COREL +VTT_CPUL| Re2
AC23 |+VDD_CORE2 +VTT_CPU2| A2
ws_|+VDD_CORE3 +VTT_CPUB| Ed0
AH12 |+VDD_CORE4 +VTT_CPU4| J36
AGL0_|+VDD_CORES +VTT_CPUS| N32
A% |+VDD_CORE6 +VTT_CPUB| T32
Y21 _|+VDD_CORE7 +VTT_CPU7| W32
v23_|+VDD_CORES +VTT_CPUB| va2
AAL6_|+VDD_CORE9 +VTT_CPUD| ve2
A%26_|+VDD_COREL0 +VTT_CPULO| P31
AR27 |+VDD_CORE11 +VTT_CPUL1| AF32
A28 |+VDD_CORE12 +VTT_CPUL2| AE32
AC16_|+VDD_CORE13 +VTT_CPUL3| Ar82
Ac17_|+VDD_CORE14 +VTT_CPUL4| AI32
ACL8 |+VDD_CORE1S +VTT_CPUL5| AK31
ACL9_|+VDD_CORE16 +VTT_CPUL6| Aks2
AC20 |+VDD_CORE17 +VTT_CPUL7| AD32
AC21 |+VDD_COREL8 +VTT_CPUL8| AL31
AM7_|+VDD_COREL9 +VTT_CPUL9| ABs2
AC24_|+VDD_CORE20 +VTT_CPU20]| Ba1
AR5 |+VDD_CORE21 +VTT_CPU21| B42
AC26_|+VDD_CORE22 +VTT_CPU22| o0

o A27 |+VDD_CORE23 +VTT_CPU23| o1
AC28_|+VDD_CORE24 HVTT_CPU24 | 2
A1 |+VDD_CORE25 +VTT_CPU25/| D39
AD23 |+VDD_CORE26 +VTT_CPU26| D40
we7_|+VDD_CORE27 +VTT_CPU27| Da1
Vv25_|+VDD_CORE28 +VTT_CPU28| E38
AAL8 |+VDD_CORE29 D: +VTT_CPU29| €9

P AE19 +VD|370CRE3U +\/‘[‘|’703U30 F37
AE21_|+VDD_CORE31 +VTT_CPU31| Fee
AE23_|+VDD_CORE32 +VTT_CPU32| F39
AE25_|+VDD_CORE33 +VTT_CPU33| 6
AE26_|+VDD_CORE34 +VTT_CPUB4| @7
AE27_|+VDD_CORE35 +VTT_CPU3S| &8
AE28_|+VDD_CORE36 D_ +VTT_CPU36| +es
AF10_|+VDD_CORE37 +VTT_CPU37| +e7
AF11_|+VDD_CORE38 +VTT_CPU38| 34
A9 |+VDD_CORE39 +VTT_CPU39| 335
AF2_|+VDD_CORE40 +VTT_CPU40/| K33
AF21 |+VDD_CORE41 +VTT_CPU41| K34
AF23 |+VDD_CORE42 +VTT_CPU42| K35
AF25_|+VDD_CORE43 +VTT_CPU43| L32
AF3_|+VDD_CORE44 FVTT_CPWA4| Laz
AF4_|+VDD_CORE45 +VTT_CPU45| L34
AF7_|+VDD_CORE46 +VTT_CPU46| M1
A3 |+VDD_COREA7 FVTT_CPUAT | ve2
AF9_|+VDD_COREA48 +VTT_CPU48| M3
AR20_|+VDD_CORE49 +VTT_CPU49| ne1
AGLL_|+VDD_CORES0 +VTT_CPUS0]| P32
AGL2_|+VDD_CORES1 +VTT_CPUS1| Y32
A1 |+VDD_CORES2 +VTT_CPUS2| Anz2
A3 |+VDD_CORE53
AG5_|+VDD_CORES4 +VTT_CPUCLK| A2
AG |+VDD_CORES5
AG4_|+VDD_CORES6
A1 |+VDD_CORES7
e |+VoD_OORESS +3.3v_2| mmo

- +3.3V_2| A
A8 |+VDD_CORE60
2o |+vDD GORES1 +3.3V_3| ABl0
AL +VD1370CRE62 +3.3V_4| A

- +3.3V_5| vi0
AHI0 | +VDD_CORE63 -

- +3.3V_6| ABLL
A1 |+VDD_CORE64 -

- +3.3V_7| A8
¥281+VDD_COREGS +3.3v_8| v
A2 |+VDD_CORE66 -

AA23 |+VDD_CORE67
wes |+VDD_CORE68
AH25 |+VDD_CORE69
ARl |+VDD_CORE70 +3. 3V_DUAL1| &8
A3 |+VDD_CORE71 +3. 3V_DUAL2| Hi9
A |+VDD_CORE72 +3. 3V_DUAL3| J20
A5 |+VDD_CORE73 +3. 3V_DUAL4| K20
AH6_|+VDD_CORE74
AH7_|+VDD_CORE75  +3. 3V_DUAL_USB1| @6
A |+VDD_CORE76  +3. 3V_DUAL_USB2| *e7
Ar2a |+VDD_CORE77  +3. 3V_DUAL_USB3| 328
w1 [+VDD_CORE78  +3. 3V_DUAL_USB4| ke
w3 |+VDD_CORE79
wes |+VDD_CORE80
AF12 |+VDD_CORES1
+VDD_AUXC1| T21
+VDD_AUXC2| W21
A20 |+VBAT +VDD_AUXC3 [ V21

105 mA (AO1)

MCP Power

& Ground
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CPU FSB Frequency Straps

1004 Ty CPU_BSEL<0> MCP_BSEL <0> _

VAKE_BASE=TRUE —

10083 —

=MCP_BSEL<0> ooT 147

1004 Ty CPU_BSEL<1> MCP_BSEL <1> —
VAKE_BASE=TRUE =

10083 —

=MCP_BSEL<1> oD 147

1004 Ty CPU_BSEL<2> MCP_BSEL <2> —
VAKE_BASE=TRUE =

10083 —

=MCP_BSEL <2> oD 147

NOTE:

Merom Penryn do not officially support PECI, but it’s not clear

whet her PECI interface is present or not. T12 used pin F6.
R22%90
o > TP_CPURSVD_F6— (b LG ey 2 CPUPECL_MP o e
WY
402

Extra FSB Pul |l - ups

Exist in MRB but not Intel designs. Here for CYA
If found to be necessary, will npve to pagel4.csa

2508 2208 1487 1402 eoa_=PPLVO5_S0_MCP_FSB

() values not

NO STUFF NO STUFF
1R2397
51
Tiew
BSEL<2..0>| FSB M1z 2402

000 266 100c3 1486 1006 707

001 133 13C2 1005 1003 1443 CTIT} ESB_CPURST_L

010 200

011 (166)

100 333

101 100

110 (400)

111 ( RSVD)

supported by MCP79.

Debug: CPU
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Il NOT TO REPRODUCE
111 NOT TO REVEAL OR

OR COPY I T
PUBLI SH | N WHOLE OR PART

THE POSSESSOR

SI ZE | DRAW NG NUMBER REV.
D 051- 7577
C) APPLE | NC. <oAE — =
NONE 23 109

4 3 | 2

1




8

7 | 6

MCP Core Power
2205 soa_=PPVCORE SO MCP

NV: 1x 10uF 0805, 2x 4.7uF 0402, 3x 1uF 0402,
APPLE: 4X 4.7UF 0402, 4X 1UF 0402,

9x 0.1uF 0402 (23.3 uF)
6X 0.1UF 0402 (23.4 UF)

23065 mA (AO1, 1.2V)
16996 mA (A01, 1.0V)
(No I Gvs. EG data)

MBFBRERT( AR oR¥eE

2804 scs_=PP1VO5 SO0 MCP PEX DVDD

C2500 * C2501 * C2502 * C2503 * 1 C2504 1 C2505 1 C2506 1 C2507 1 C2508 1 C2509 1 C2510 1 C2511 1 C2512 1 C2513
4. 7TUF —— 4. 7TUF 4. 7TUF —— 4. 7TUF —— 1UF —— 1UF — 1UF —— 1UF 1UF 1UF —— 1UF 1UF —— 1UF 1UF
0% 0% iy — oo —— To% = 1% = 1o = i To% T0% = 1o% To% = 1% To%
0 0 0 0 1o 1o 1o 1o 1o 1o 1o 1o 1o 1o
X5R 2 X5R 2 X5R 2 X5R 2 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5I 2 R 2 X5R
305 305 205 305 pr pr pr pr pr pr pr pr pr pr
NV: 1X 4.7UF 0402, 2X 1UF 0402, 2X 0.1UF 0402 (6.9UF)
K50: 2X 2. 2UF 0402, 2X 1UF 0402, (6.4 UF) CP SATA (DVDD)  Power

57 mA (A01)

PEX _DVDD RAI L gPLI T BASED

Bk SRR B ontca e &

MCP 1. 05V AUX Power
2243 61 _=PP1V05 S5 MCP VDD AUXC

28cs_=PP1V0O5 SO MCP SATA DVDD

2801 =PP1V05 SO MCP PEX DVRDO
43 A (A01)

105 mA (AO1)

MCP FSB (VTT) Power

MCP 1. 05V RMGT Power

1808 3spz_=PP1VO5 ENET MCP RMGT

C2520 *

131 mA (A01)

NV: 1x 10uF

0805, 1x 4.7uF 0402, 2x 0.1uF 0402 (14.9 uF)

2208 1087 1052 spy PPIVO5 SO MCP FSB
1182 mA (A01)

MCP Menory Power
3087 1607 1603 g0 =PP1V8R1V5 SO MCP MEM

Appl e: 7x 2.2uF 0402 (15.4 uF)
1 C2530 1 C2531 1 C2532 1 C2533 1 C2534 1 C2535 1 C2536
— 2. 2UF —— 2. 2UF —— 2. 2UF 2. 2UF 2. 2UF — 2. 2UF 2. 2UF

4771 mA (AO01, DDR3)

MCP 3. 3V Power
2283 21c2 scs_=PP3V3 SO MCP

450 mA (AO01)

MCP 3.3V AUX/ USB Power
=PP3V3 S5 MCP

2283 6DL

20c3

19 mA (A01)

i |icesar |rcesa2 12543 12544 |1C2545 12546 |t C2547 |1 C2548 |1 C2549
L Lo quF 0. 1UF Lo 1uF 0. 1UF 0. 1UF —L o 1uF 0. 1UF Lo 1uF 0. 1UF
= ost P00k = S0t P00t P00t = 200t P00k —— om0 P00k
o o o o o o o o o
2 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM
555 555 555 555 555 555 555 555 555
. NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF)
NV: 1x 4.7uF 0603, 4x 0.1uF 0402 (5.1 uF) L2555 hopl o 1x 2. 20F 0402 (2.2 aF)
Apple: 4x 2.2uF 0402 (8.8 uF) ooe_=PP3V3 SO MCP PLL UF 30- OHVH1. 7A PP3V3 SO MCP PLL USB
W N LT NEW GTFE0. 2 WM
. 19 mA (A01) : 2 M N_NECK_W DTH=0. 2 MM
vior Ve 50
1 C2550 1 C2551 1 C2552 1 C2553 1 C2555
L 2ouF 2. 2UF L 2o 2. 2UF 2. 2UF
S00% p— S00%
S % S % S %
REM REM REM
SO Le SO Le SO Le

1x 4.7uF 0603,
Appl e:

1x 0. 1uF 0402 (4.8 uF)
1x 2. 2uF 0402 (2.2 uF)

2545 1807

266 mA (A01)

MCP 3.3V/ 1. 5V HDA Power
2108 2108 684_=PP3V3R1V5 SO MCP HDA

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

7 mA (A01)

3spe_=PP1VO5 ENET MCP PLL MAC

5 mA (A01)

Current nunbers from enail

Poonacha Kongetira provided 11/30/2007

Appl e: 1x 2.2uF 0402 (2.2 uF)
1 C2562

2. 2UF

269

6.3V
2 CERM

405 LF

L2595
30- OHMH 1. 7A PP1V05 ENET MCP PLL MAC 50
L YL VN LT NE W DTFEO 4 W
) M N_NEGK W DTH=0. 2 MM 5 mA (A01)

VOLTAGE=1. 05V

C2595 1 1 C2596
4. 7TUF —|— 4. 70F
20% 20%
av av
x5R 2 2 xR

4: 04pm (no official docunent numnber).

20%
, 6.3V
CERM

402-LF

NV: 1x 4. 7uF 0603,
Appl e: 1x 2.2uF 0402 (2.2 uF)

MCP 3. 3V Et her net Power

1000 ssce_=PP3V3 ENET MCP RMGT
83 mA (AO1)

MCP79 Et her net VRef
2586 1807 180s ssoe_=PP3V3 ENET MCP RMGT
R2591*
1.47K
T
1/ 16W
VLR
. MCP M1 VREF [OOT) 1808
R2590%| |
1.47K g215ug:l
T :
ey s T, i
402 , v

1x 0. 1uF 0402 (4.8 uF)

se_=PP1VO5 SO MCP AVDD UF

PART#

DESCRI PTI ON

REFERENCE DESI GNATOR( S)

BOM OPTI ON

116S0004 2

RES, 0, 5% 0402

2574, C2518

1G

333 mA (A01)

scs_=PP1VO5 SO MCP PLL UF

NV: 1x 10uF 0805,

1x 4. 7uF 0402,

2x 1uF 0402,

L2570 2x 0. 1uF 0402 (16.9 uF)
30- OHM 5A Appl e: 5x 2.2uF 0402 (11 uF) PP1VO5 SO MCP PEX AVDD .
LYY L [N BT 4 206 mA (A01)
0505 VoL TAGET 05V
n =PP1V05 SO MCP PEX AVDDO ;gp1 1783
1 7 MX
§2570 L 8y e i ) + Uiy 1C2574
-1 2. 2UF 2. 2UF 2. 2UF 2. 2UF
S %y — Zore Zsoe | %2 BEX AV L SPLLT, B§SE 5
Cemmn 3% % 3% % Gord 2oL
402-LF 2 CERM 2 CERM 2 CERM 2 CERM AV
oo Le oo Le oo Le SO Le

NV 1x IOUFT0805, 1x 4. 7uF 0402, 2x 0.1uF 0402 (14.9 uF)

28C3

L2575 Appl e: 2x 2.2uF 0402 (4.4 uF)
30- OHM 5A PP1VO5 SO NMCP_SATA AVDD
LYY L N N RRe Y BES: 4
0605 VOLTAGEST 05V

562 mA (AO1)

1 C2575 o

C2576

127 mA (A01)

148

270 mA (A01)

178

VOLTAGE=1. 05V

PP1V05 SO

2580 * 1 2581
4. 7TUF — —— 4. 7TUF

0% B0

0 29

X5R 2 2 X5R

pri5 pri5

L2582

30-OHM 1. 7A PP1V05 SO MCP PLL PEX
A O O R =

MCP _PLL SATA

84 mA (AO1)

2086

84 mA (AO1)

L2586
30-OHMH 1. 7A PP1VO5 SO MCP PLL CORE 1606
LYY L PR 87 mA (A1)
C2586 1| C2597 * 1 C2587
4. 7TUF —— 4. 7UF —/— —— 4. 7UF
v v— S0l
X5R 2 X5R 2 2 X5R
L25
30- OHM 1. 7A PP1VO5 SO MCP PLL NV 2107
LYY YL . M NhLE o 4 37 mA (AO1)
C2588 * 1 C2589 1 C2590
4. TUF —— 4. TUF —— 2. 2UF
v — 252
X5R 2 2 X5R 2 X5R

MCP St andar d Decoupl i ng

SYNC_MASTER=K50

SYNC_DATE=08/ 19/ 2008
NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERTY OF APPLE COVPUTER, |NC. THE POSSESSOR
AGREES TO THE FOLLOW NG

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

Il NOT TO REVEAL OR PUBLI SH I N WHOLE CR PART

SI'ZE | DRAW NG NUVBER REV.
D 051- 7577 D
<j APPLE | NC. SCAE =T =
NOE 25 109

8

7

2 1




WF:

64

20% 20%
v

v, 2 95 mA (A01)
frdh 65

102c3 1886 _MCP_HDM RSET
102c3 1886_MCP_HDM _VPROBE

Checkl i st says O-ohmresistor placeholder for ferrite bead.
I1G NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF)
R2680 Appl e: 1x 2.2uF 0402 (2.2 uF)
scs _=PP3V3R1V8 SO MCP | FP VDD R 1 2 ° PP3V3R1V8 SO MCP | FP VDD — =PP3V3R1V8 SO MCP | FP_VDD 1ses
MAKE BASE=TRUE
1/510{§w I1G MN HENE W'Dng 121 MV
VE- LF 12610 Y RRUABT012 &%)
402 2. 2UF
209%
6.3v
2 CERM
402-LF
I1G
scs =PP1VO5_S0_MCP_HDM _VDD_R 1 9 2 . . PP1V05_S0_MCP_HDM _ VDD =PP1V05_S0_MCP_HDM _VDD 1sas
NVAKE BASE=TRUE —
e e e MR T
W2 OF C2615 1| |+ C2616"
4. TUF 0. 1UF

102c3 18a3_MCP_| FPAB RSET
102c3 18a3_MCP_| FPAB VPROBE

WF: Checklist says O-ohmresistor placeholder for ferrite bead.

Current nunbers from enmil Poonacha Kongetira provided 11/30/2007 4:04pm (no official

I1G NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF)
L2640 Appl e: 22?2
=PP3V3 SO MCP VPLL UF 30-OHV 1. 7A PP3V3 SO MCP VPLL 108
M N LT NE_W DTH=0. 4 WM VOLTAGE=3. 3V
16 mA (A01) : 2 . M N_NECK_W DTH=0. 2 MM 16 mA (A01)
0402 |G I1G
C2640 1. C2641
4. 7TUF —— 0. 1uF
20% 209%
623V 250
CERM 2 2 CERM
603 402
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI Tl CAL BOM OPTI ON

116S0004 1 RES, 0, 5% 402

2641 MXM

docunent nunber) .

PART# QTY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI TI CAL BOM OPTI ON
116S0004 1 RES, 0, 5% 402 2610 MXM
PART# QTY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI TI CAL BOM OPTI ON
116S0004 1 RES, 0, 5% 402 2616 MXM

18c3PP3V3 SO MCP DAC

PONER MCP DAC

MAKE_BASE=TRUE

MCP G aphi cs Support

SYNC_MASTER=SI JI

SYNC_DATE=09/ 11/ 2008
NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERTY OF APPLE COVPUTER, |NC. THE POSSESSOR
AGREES TO THE FOLLOW NG

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

Il NOT TO REVEAL OR PUBLI SH I N WHOLE CR PART

SIZE DRAW NG NUMBER REV.
D 051- 7577 D
C) APPLE | NC. T — =
NONE 26 109

8

7

3 | 2 1




RTC Power Sour ces

D2800
BAT54DW X- G
SOT- 363
so1_=PP3V3_S5_RTC D PP3V3 G3_RTC 2108 2288
| MAC | NI M N_LINE_W DTH=0. 3
; ! . . N_NECK W DTH=0. 2
Coi n- Cel | Hol der R2800 LT I VoL ThGes, 5V m
PPVBATT_G3_RTC 2 AR 1 PPVBATT @3 RTC R 4 N2 C2800 1 .C2801 1 C2802
M N LI NE W GTH=0. 3MV \ M N LI NE_WBTH=0. 3M\ T TUF 0 1UF 55
M N_NECK_W DTH=0. 2MV 5% M N_NECK_W DTH=0. 2M\l 101 20% 20%
VOLTAGESS, 3V 1/16W VOLTAGE=3. 3V o 2 613V lov
ey NCx—SNC  NGZ s Ne & 2 cerm
CRITI CAL 402 402 402
* J2800
BB10201- C1403- 7H
2 M 1 PLACE AT LEAST 1 CAP NEAR MCP PIN A20
51150054 NOTE: R2800 and D2800 form the doubl e-

fault protection for RTC battery.

RTC Cryst al

R2810 2810
0
2187 [T RTC CLK32K XTALOUT . 1 2 RTC CLK32K XTALOUT R 1 } 2
1 1/5]"/an 550‘7@
R2811 Mot CRITICAL S
10M
59
1/ 16W
VEOF
2,

2187 (0T} RTC CLK32K_XTALI N

MCP 25MHz Cryst al

C2815
R2815 12pF
2187 [Ty MCP_CLK25M XTALOUT. o 1A A2 NOP_CLK25M XTALOUT_R 1|2
NO STUFF 59 |
1 it CRI TI CAL
R2816 hos -
10Mm Y2815
1/ 16w 25. 0000M
M- LF S 3. 2X2. SMM
402 , -
2167 qogT}MOP_ CLK25M XTALI N

Reset Button

73 aoms 7c3 [TNy—PM SYSRST L

7 1383 1006 [T XDP DBRESET L

el

XDP
R2896 R2899 10K pul I -up to 3.3V SO inside MCP
A2 2 1733 2, PM SYSRST DEBOUNCE L
10w 1 Tow NO STUFF
M- LF VE- LF 1 C2899
402 402 1UF
NO STUFF el
R2898* 2 xR
0 203
5%
1/ 10w
M- LF =
603 ,

S| LK_PART=RESET_BTN

PEG POVNER ALI AS/ OPTI ON TO GND UNUSED POWNER PI N

=PP1V05_S0_MCP_PEX_AVDDL1 1743

2500 _PPLVO5_SO_MCP_PEX_AVDD
~MRKE_BASESTRUE

e
MXM
R2880
AP 2 PPIVOS SO MoP PEX AVDDO =PP1V05_SO_MCP_PEX_AVDDO 1783 2501
5% =
2w Ve Npte = ave
M= LF M N_LI NE_W DTH=0. 4 MM
202 M N_NECK_W DTH=0. 2 nm
UNPOVER PEG | NTERFACE WHEN | G | S USED
2508 604 _=PP1VO5 SO MCP PEX_DVI =PP1V05 SO MCP PEX DVDDL 74
MXM
R2882
1A QA 2 PPIVOS SO MCP PEX DVDDO =PP1V05_SO_MCP_PEX_DVDDO 1786 2507
5% MAKE BASE=TRUE
i VBT

402

M N_LINE_WDTH=0.4 MM
M N_NECK_W DTH=0. 2 mm

UNPOWER PEG | NTERFACE WHEN | G | S USED

SATA ALI AS/ GROUNDI NG UNUSED DvVDD1 AND AVDD1

AVDD | S FI LTERED ON P25

=PP1V05 SO MCP SATA AVDDO ,ops

2500 PPLVO5 SO NMCP_SATA AVDD
VAKE_BASE=TRUE

2506 =PP1V0O5 SO MCP_SATA DVDD

=PP1V05 SO MCP SATA DVDDO gcs 2086

DVDD DCES NOT NEED FI LTER

2086 =PP1VO5 SO MCP SATA DVDDL

2086 =PP1VO5 SO MCP SATA AVDDL

SB M sc

SYNC_NMASTER=M NGJI NG

SYNC_DATE=08/ 19/ 2008

R Yo R B
| TO MAI NTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

Il NOT TO REVEAL OR PUBLI SH | N WHOLE OR PART

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREIN | S THE PROPRI ETARY
ER, | NC. THE PCSSESS(

OR

SIZE DRAW NG NUMBER REV.
D 051- 7577 D
C) APPLE | NC. e — =
NONE 28 109

| 2 1




8 |

6

5

Page Not es

MEM A VREF CA

B

0x00
0x87
-3.75 mA

5 m
0.75 VvV
0.375 V
1.250 Vv
6.5 nv

MEM B VREF DQ

A

0x00
0x87
-3.75 mA

5 m
0.75 VvV
0.375 V
1.250 Vv
6.5 v

MEM B VREF CA

CPU FSB VREF

VREFMRGN_DQ_SCDI MM

limtation of TPS51116 regul ator.

VREFMRGN_CA SCDI MM

VREFMRGN_CPUFSB

Power aliases required by this page: MEM A VREF DQ
) fzzﬁ’:’ﬁi DAC channel A
i :PPVTT*%*DDR BLFE M n DAC code 0x00
- = Max DAC code 0x87
Signal aliases required by this page: Max sink | -3.75 mA
- =| 2C_VREFDACS_SCL Max source | 5 mA
- =l 2C_VREFDACS_SDA Nomi nal Vref 0.75 VvV
- =1 2C_PCA9557D_SCL Mn Vref 0.375 V
- =1 2C_PCA9557D_SDA Max Vr ef 1.250 V
BOM options provided by this page: E/r g,f» gfof;pﬁlsg)g 6.5 mv
VREFVRGN p
=PP3V3_S3_VREFMRGN
608
VREFMRGN VREFMRGN
900 1 C2901
—— 2. 2UF ——0. 1UF
—7— 20% —— 20%
6. 3V 2 10V
CER CERM
402- LF 402
= VREFMRGN
¢ U2900
VDD
s2ct TR =1 2C VREFDACS SCL SscL vsop VOUTAIL
e =1 2C VREFDACS SDA 7/sbA Y vourg2
13}
9A0 g vaurcd
ADDR=0x98( WR) / 0x99( RD) 101 & vourns
GN\D
3
VREFMRGN
1 C2902 o VREFMRGN
0. 1UF
20% vcc
2 10V
S U2901
PCA9557
N PO 6
31A0 P17
ADDR=0x30( WR) / 0x31( RD) 41A1 P2 9
51p2 P3 10
P4 11
P5 12
s2s [Ty =1 2C PCA9557D SCL 1scL Pe_13
sza gy =1 2C PCA9557D SDA 2|spa p7l 14
THRM RESET*|515
PAD GND
~| @
|

TP _DAC5574 VOUTD

P _PCA9557 PO

T
VREFVRGN_CPUFSB_EN

VREFVRGN_CA_SCDI WWA_EN

VREFVRGN_DQ_SODI MVA_EN

VREFNRGN_CA_SODI WWB_EN

VREFVRGN_DQ_SODI WWB_EN

TP _PCA9557 P6

TP _PCA9557 P7

PCA9557D_RESET_L

ac2

3208

3183

3283

B C
0x00 0x00
0x87 0x55
'357iﬁm°‘ 'g' g; x SO-DIMM A and SO DIMM B Vref settings should be nargi ned separately
0.75 V 0.70 V (i.e. not sinultaneously) due to current
0.375 V 0.091 V
1.250 V 1.044 V =PPVTT_S3_DDR BUF
6.5 mv 11.2 v o
10mA nax | oad
R2903 owT
200
1 2
: %
1/ 16W
b PPOV75_S3_MEM VREFDQ A
VREFVRGN PIRNG 02 W LT WOTED 3
1 C2903 RN R%904 VREFMRGN M N-NECK-W DTH=0. 2
9'%1"‘": VREFMRGN AL VREFMRGN DQ SCDI MVA BUE 1 00 2
2 &t A3 P4 18w Pl ace close to J3100.1
1 402 + v ? 2045 VREFMRGN_DQ_SCDI MVA_EN NELF
R2901~ REJPS M7
= 2
100K S vrervran AN/
i i PPOV75_S3_MEM VREFDQ B
val 0 o9 (n
e U2902 o e
— Ui Mxgzss = R%906 VREFMRGN M N_NEGK W DTH=0. 2 mm
VREFMRGN c1 VREFMRGN _DQ SODI MVB_BUE 1 00 2
c3 & 1458w Pl ace cl ose to J3200.1
+ v ? 2945 VREFMRGN_DQ_SCDI MVB_EN MZEJEF
L R2902 RZZg(().')Q oM T
102!2 VREFMRGN 1 2
1/ 16W. 1%
Vo VLR PPOV75_S3_MEM VREFCA A
BTN L[> 2903 = R2O10 wescn IR I
' TV _UCsP CNECIC m
9'%1"‘“: VREFMRGN AL VREFMRGN _CA SODI MVA BUF 1 100 2
2 S a3 A 58w Pl ace close to J3100.126
1 402 + v ? 2085 VREFMRGN_CA_SCDI MVA_EN NECLF
R2907 Regg L
= 1 2
102!2 VREFNRGN M
1/ 16W- 1/16W
g o bF PPOV75_S3_MEM VREFCA B
o 03 e
— Vi Mxgzss = R%glz VREFMRGN M N_NECK_W DTH=0. 2 mm
VREFMRGN c1 VREFMRGN CA SODI MVB_BUF 1 00 2
&{é e Pl ace cl ose to J3200.126
+ v 2045 VREFNRGN_CA_SCDI MVB_EN M- L
B4 - = - 402
L R2908~
13?,6% VREFMRGN
Vi
VREFNVRGN o sl U2904
1 C2905 o 2 =
9-%1UF VREFMRGN S, ALy o
2 &t A3 A
402 + W T
— B4
B 4
@yl vaxazss R2914 vrervran
UucsP 100
VREFMRGN c1 VREFMRGN CPUFSB_BUF 1 2 CPU_GTLREF [OOT 10043 1084
c3 <7 18w Pl ace cl ose to UL000. AD26
+ Vv 2085 VREFMRGN_CPUFSB_EN NELF
| R2913~
10%&2 VREFNRGN
e
407"

Required zero ohmresistors when no VREF margining circuit stuffed

FSB/ DDR3 Vref WNMargi ni ng

PART# QTY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI TI CAL BOM OPTI ON SYNC_MASTER=AARON SYNC_DATE=05/ 05/ 2008
11450149 | 1 RES, 402, 1/ 16W 200 OHW 1% R2903 VREFMVRGN NOTI CE OF PROPRI ETARY PROPERTY
116S0004 1 RES, 402, 1/ 16W 0 OHM 5% R2903 PRCDUCTI ON THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERTY OF APPLE COWPUTER, | NC. THE POSSESSOR
AGREES TO THE FOLLOW NG
11450149 | 1 | RES, 402, 1/ 16W 200 OHM 1% R2905 VREFVRGN
| TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
116S0004 | 1 | RES, 402, 1/ 16W0 OHM 5% R2905 PRODUCTI ON Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
11450149 | 1 | RES, 402, 1/ 16W 200 OHM 1% R2909 VREFVRGN
SI'ZE | DRAW NG NUVBER REV.
116S0004 | 1 | RES, 402, 1/ 16W0 OHM 5% R2909 PRODUCTI ON
D 051- 7577 D
11450149 1 RES, 402, 1/ 16W 200 OHM 1% R2911 VREFMRGN
116S0004 | 1 | RES, 402, 1/ 16W0 OHM 5% R2911 PRODUCTI ON APPLE ING SALE SHE -
, 402, NONE 29 109

4

2

1




CAPS TO COUPLE MCP 1V5_SO_MEM AND DI MVB 1V5_S3

CAPS TO COUPLE MCP 1V5_SO_MEM ON DI MM A ( FURTHER FROM MCP)

307 3087 258 1607 16c3 6os_=PP1VBRIVS SO MCP MEM

1C3016 1C3017 |1 C3018 1C3019 1C3010
0. 1UF ——0.1UF ——0. 1UF 0. 1UF ——0.1UF
20% — 20% —— 20% 20% —— 20%
1oV , 1oV , 1oV , 1oV , 1oV
CERM CERM CERM CERM
40 402 402 402

CAPS TO COUPLE MCP 1V5_SO_MEM ON DI MM B ( CLOSER TO MCP)

s0c7 3087 2508 1607 163 6ca_=PPLVBRIV5 SO MCP MEM

1 C3025 1 C3026 |1C3027 |t C3028 C3029 1 .C3020 1C3021 1.C3022 C3023 1 C3014 1 C3030 1 C3031 1C3032 1 C3033 1 C3034 1
0.1 1UF — 0. 1UF 0.1UF —/—0.1UF 0. 1UF 1UF 0.1UF ——0.1UF 0. 1UF 0.01UF —— 0.01UF 0.01UF 0.01UF 0.01UF ——
-, ) I 12%¢ 12%¢ 12%¢ T
M CERM CERM CERM CERM CERM
402 402 402 402 402

| S—
3365
5053

<
|
N
5365
S

SOENO
8§<§'
<
S
<
PN
L1
|
N[ e
508
Rg<E

EXTRA DECOUPLI NG CAPS FOR MCP MEM RAI L

30c7 258 16c7 1603 sos_=PPLVBRIVS SO NMCP _MEM
771 A (AOI, DDR3)

MEMORY COUPLI NG CAPS

SYNC_DATE=05/ 15/ 2008}

SYNC_MASTER=AARON
NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERTY OF APPLE COVPUTER, |NC. THE POSSESSOR
AGREES TO THE FOLLOW NG
| TO MAINTAIN THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

SI ZE DRAW NG NUMBER REV.
D 051- 7577 D
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Page Not es

- =PP1V5_SO_MEM A
- =PP1V5_S3_MEM A

- =PPOV75_SO_MEM VTT_A
- =PPSPD_SO_MEM A (2.5 -

DDR3 DECOUPLI NG AND

GROUND RETURN CAPS ( CONNECTOR SI DE)

@

- =12C_SOD MvA_SCL
- =12C_SODI MVA_SDA

((NONE)

DDR3 SO- DI MM Connect or

A

SYNC_DATE=04/ 16/ 2008]

NOTI CE OF PROPRI ETARY PROPERTY

D HEREIN | S THE PROPRI ETARY
ER,

INC. THE POSSESSOR

NT | N CONFI DENCE

a1ss 10808 600 SPPLV5 S3 JVEM A
Power aliases required by this page:
L 3100 | c3101 1 C3110 1C3111 1C3112 1C3113 1C3114 1C3115 1C3116 1C3117 1C3118 1C3119 1C3120 1C3121 1C3122 1C3123
1UF 1UF 1UF 1UF 1UF 1UF 1UF —1uF —1UF 1UF —1uF —L1uF — 1UF — 1UF
10UF —— 10UF 10% 10% 10% 10% 10% 10% 10% —— 10% — 10% 10% —T— 10% —T— 10% —1— 10% —1— 10%
20% — 20% 2 6. 3V 2 6. 3V 2 6. 3V 2 6. 3V 2 6. 3V 2 6. 3V 2 6. 3V 2 6. 3V 2 6. 3V 2 6. 3V 2 6. 3V 2 6. 3V 2 6. 3V 2 6. 3V
3.3v) 2 6.3V 2 6.3V CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM
X5R X5R 402 402 402 402 402 402 402 402 402 402 402 402 402 402
gnal aliases required by this page: 603 603
BOM opti ons provided by this page: oo PPOV75_S3 MEM VREFDO A i )
CRI Tl CAL 1 REFDQ SSo-2
- 3 Vss D4 4 MEM A DQ<4> B 1507 1010
10108 1585 [Ty MEM A_CKE<0> 73 OCKED — CKEIG 74 MEM A_CKE<1> (T 1585 10100 10108 1587 () VEM A_DQ<0> 5 DO DB 6 MEM A_DQ<5> B 1557 101
75 | 5 VDD VDD 76 10108 1587 Py VEM A DQ<1> 7 DQL vsso |8
NCT7 | 5 Ne A5 78 MEM A A<15> e ! 915 vss DQs0* o | 10 MEM A DQS N<0> @ 1505 10162
10108 1505 [Ty MEM A BA<2> 79 | 5 BA2 Al4 80 MVEM A A<14> (TR 1565 20100 1015 1547 [Ty MEM A DMKO> 11 D\VD J3100 DQS0 12 MEM A DQS P<0> D 155 101
81 | J voo J3100 82 13 vss FRE-SM o 14
1058 1505 [Ty MEM A A<12> 83 | JarzrBet ISM o aa | 84 MEM A A<11> (T 1565 1010 10100 1587 (Bry— MEM A DQ<6> 15 o] S D% 16 MEM A DQ<3> (B 1587 100
10100 1505 [Ty MEM A A<9> 85 | 5 A9 § N A7 86 MEM A A<7> ] 1565 10100 10108 1587 707 (@Y MEM A DO<7> 17 D®B 8 o DQ7 18 MEM A DQ<2> (B 1587 10100
87 | 5 vDD 8 5 vooo | 88 19 vss B vss 20
10108 1505 [Ty MEM A_A<8> 89 | 5 n8 B A6 90 MEM A_A<6> (T 158 10109 10108 1587 () VEM A_DQ<8> 21 DB \ DQ12 22 MEM A _DQ<9> B 1507 10100
10100 1585 [Ty MEM A A<5> 91| a5 ' g A4 92 MEM A A<4> (T 2585 10100 10105 1587 Py VEM A DO<12> 23 D g DQL3 24 MEM A DQ<13> B 1507 1010
93 | 5 VDb 2 VDD, | 94 25 VSS < VSS 26
10108 1585 [Ty MEM A_A<3> 95 o A3 5 A2 96 MEM A A<2> (T 158 10100 10163 1505 By MEM A DQS_N<1> 27 DQS1* o DML 28 MEM A_DMk1> AW 187 101
10100 1585 [Ty MEM A A<1> 97 | A - A0 98 MEM A A<O> (T 1505 20100 10163 1505 707 CBry— MEM A DOB P<1> 29 DQS1 RESET* 30 MEM RESET L ] 9@ 22
99 | 5 vob VDD | 100 311, vss vss o | 32
10100 1505 [Ty MEM A CLK P<0> 101 | 5 cxo CK1 102 MEM A CLK P<1> (I 1585 10100 10108 1587 () VEM A DO<10> 33 DQLO DQL4 34 MEM A DQ<11> @ 1557 101
10100 1585 [Ty MEM A CLK N<O> 103 | 5 cKo* CK1* 104 MEM A CLK N<1> (T 1505 20100 10100 1507 CBry— MEM A DO<15> 35 DQL1 DQL5 36 MEM A DQ<14> B 77 1587 101
105 | 0 voo VDD 106 37 vss vss 38
10108 1505 [Ty MEM A A<10> 107 | 5 A10/ AP BAL 108 MEM A BA<1> (T 155 20100 10100 1507 707 By MEM A DO<265> 39 DQL6 D0 40 MEM A DQ<29> B 1567 1010
10108 1505 [Ty MEM A BA<O> 109 | - BAO RAS* 110 MEM A RAS L ] 1565 10100 10100 1507 CBry— MEM A DO<24> 41 DQL7 DR 1 42 MEM A DQ<28> B 1567 1010
111 o VDD VDD 112 43 VSS VSS 44
10100 1505 [Ty MEM A VE L 118 | 5 ver S0* 114 MEM A CS L<0> T 158 10108 10163 1505 By MEM A DOS N<3> 45 DQs2* DMV 46 MEM A DMVk3> T 1587 101
10100 1505 [Ty MEM A CAS L 115 | - cas* ooTo 116 MEM A ODT<0> (T 1505 20100 10163 1505 707 (@) MEM A DQS P<3> 47 DQs2 vss 48
117 | 5 vob VDD 118 49 VsS DQR2 50 MEM A _DQ<27> B 1507 101
10100 1505 [Ty MEM A A<13> 119 | 5 A13 oot 120 MEM A ODT<1> (T 1585 20100 10108 1507 ¢Pry— MEM A DO<26> 51 DQL8 D3 52 MEM A DQ<31> B 1567 1010
10103 1585 [Ty MEM A CS L<1> 121 | §s1+ NC | 122 10108 1507 CBry— MEM A DO<30> 53 DQLY vss 54
123 | 5 vop VDD 124 S5 vss D8 56 MEM A DQ<18> B 1507 1010
NC 125 | o TEST VREFCA, 126 10108 1507 ¢Pry— MEM A DQ<20> 57 DR4 D®9 58 MEM A DQ<17> B 1557 101
127 | 5 vss Vss 128 10100 1507 By MEM A DQ<21> 59 DE5 Vss 60
101cs 1507 ¢ Py MEM A DO<32> 129 | 5 b2 D®B6 130 MEM A DQ<37> @B 1507 101 61 vss DQS3* 62 MEM A DQS N<2> B 1505 10163
10165 1507 By MEM A DO<33> 131 | - D83 DQB7 132 MEM A DQ<36> @D 1507 10103 1015 1587 [Ty MEM A DMk2> 63 D\VB DQs3 64 MEM A DQS P<2> B 767 1505 1013
133 | 5 vss Vss o | 134 65 vss vss 66
10163 1505 (B MEM A DO N<4> 135 | - pQsa* DV 136 MEM A DMk4> N 1587 101 10100 1507 By MEM A DO<23> 67 D6 DGO 68 MEM A DQ<19> By 1557 101
10163 1505 707 (B> MEM A DQS P<4> 137 | - pQs4 Vss 138 10108 1587 707 (@Y MEM A DO<16> 69 DR7 DQB1 70 MEM A DQ<22> B 1507 10100
139 | 5 vss D88 140 MEM A_DQ<35> T 1507 1010 71 vss vss 72
1015 1507 By MEM A DQ<34> 141 o DG4 DQB9 142 MEM A DQ<39> @D 1507 1010 REY
11c2 157 @y MEM A DO<38> 143 | 5 bBs Vss 144
145 | 5 vss D44 146 MEM A DQ<40> T 507 1010
10165 1507 By MEM A DO<44> 147 | - D40 D5 148 MEM A DQ<41> @B 1507 10103
10100 1507 CBry— MEM A DQ<45> 149 | 5 bQ#1 Vss 150
151 | 5 vss DQS5* 152 MEM A DQS N<5> B 1505 1010
1013 1587 TRy MEM A DMK5> 1:: o DVB DQS5 i:g MEM A DQS P<5> B 767 1505 101 L L
o Vss Vss
10163 1507 707 By VEM A DQ<47> 157 | - sz D46 158 MEM A DQ<43> @B 1507 1010
10163 1507 (B MEM A _DQ<46> 159 | - pQu3 D47 160 MVEM A DQ<42> B 1507 10163
161 162
o Vss Vss
1015 1507 (P MEM A DQ<49> 163 | - pus DQB2 164 MEM A DQ<53> B 1507 10163
101c3 1507 By MEM A DO<52> 165 | - bQ#9 D3 | 166 MEM A DQ<48> GBS 1507 1012
167 168
o Vss Vss
10163 1508 707 Py MEM A DCS N<6> 169 | 5 pse* DVB 170 MEM A DMVK6> T 57 10100
10160 1505 By MEM A DCS P<6> 171 | 5 pese Vss 172
173 | 5 vss DB4 174 MEM A DQ<50> @B 1507 101
10165 1507 By MEM A DO<54> 175 | 5 DQBo D5 176 MEM A DQ<55> B> 1507 10103 o PPOV75 S3 MEM VREFCA A 2001
10163 1507 Ay MEM A_DQ<51> 177 | 5 DQs1 Vss 178
179 | 5 vss DQBO 180 MEM A DQ<57> @B 1507 101
1013 1507 ¢ Py MEM A DO<61> 181 | - pos6 DQB1 182 MVEM A DQ<56> @B 1507 10103 t C3135 t C3136
10165 1507 (B MEM A_DQ<60> 183 | 5 bgs7 vss 184 — 0. LUF
185 | 5 vss DQS7* 186 MEM A DQS N<7> B 1505 1018 2 53 . v
1012 1587 [Ty MEM A DME7> 187 | - ow DQS7 188 MEM A DQS P<7> (B 1505 10183 402-LF 402
189 190 q
o Vss Vss
10165 1507 (B MEM A DO<58> 191 | - pess DQB2 192 MEM A DQ<62> B> 1507 10103 L
10108 1507 707 Ry MEM A DO<59> 193 | 5 DQs9 DQB3 194 MVEM A DQ<63> @D 1507 1016 -
195 196
o Vss Vss
MEM A SA<0> 197 | 5 sro EVENT* 198 MEM EVENT L [OOT 3245 4985 2144 2183 5501
os1 =PPSPD_SO_MEM A 199 | - vDDSPD SDAG | 200 =12C_SODI MVA_SDA (B 520
MEM A SA<1> 201 o SAL scL 202 =1 2C SODI MVA SCL (T 5208
203 | o vIT VTT 204 . =PPOV75 SO MEM VIT A 600
RN
1 C3140 'R3140 'R3141 205 O MIG PIN MG PIN 207
TS0 10K 10K 206 | o MrG PIN MIG PIN o298 =PP1V5 S3 MEM A 6o 1000 sy |* C3150 t C3151 SYNG. VRSTER-ARRON
—T— 20% i‘?"’lsw i‘?"’lsw 209 2. 2UF —— 2. 2UF
203, O MIG PIN 20% T 20%
2 83 frants frants 3% Y
Pt , 402 , 402 51650657 2 S 2 53
402-LF 402-LF THE_| NFORMATI ON CONTAI NEI
AR o PR SR
SPD ADDR=0xAO( VR) / OxA1( RD)
_ | TO MAI NTAI N THE DOCUNEI
Il NOT TO REPRODUCE OR COPY | T

Il NOT TO REVEAL OR PUBLI

SH I N WHOLE OR PART

SIZE DRAW NG NUMBER REV.
D 051- 7577 D
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Page Not es

32a5 10808 60s_=PPLV5 S3 MEM By

GROUND RETURN CAPS ( CONNECTOR SI DE)

Power aliases required by this page:
- =PPLVE_SO_MEM B s s
=PP1V5_S3_MEM B 1 C3200 1 C3201 1C3210 1 %'2:11 1 %'%12 1 %'2:13 1 (53'2:14 1 %'2:15 1 %'2:16 1 %'2:17 1 %'2:18 1 %'2:19 1 %'2:20 1 %'%21 7%'2:22 %'2:23
- 5 o N OuF 1UF p— p— Y Y 10% 10% p— 10% 10%
- =PPOV75_SO_MEM VTT_B 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% R 8O%R 8O%R 8O%R
< VEM B (2. 6.3V 6.3V 6.3V 6.3V 5.3V 6.3V 6.3V , 6.3V 5 8.3V , 6.3V 5 6, 5 6, 5 6, B
oo me e 4 P e e e Pee e P el el el el el el el
Signal aliases required by this page:
- =12C_sSoD MvB_sCL = l » » _ _ _ _ _ _
- =12¢_ S0 MvB_SDA
BOM options provided by this page — 20c PPOVZ5_S3 MEM VREFDQ B X ]
( NONE)
= 1 2
CRI TI CAL REFDQ E59)
3 vss DY 4 MEM B DQ<4> (B 1589 10189
10183 1581 [Ty MEM B_CKE<0> 73 | goRED T OREIG |74 VEM B_CKE<1> T s 2018 10183 1580 (gry— VEM B_DO<0> 5 D e 6 MEM B_DO<5> B 1585 10188
75 | 5 VDD VDD 76 10183 1583 (Pry— MEM B DO<1> 7 DQL vsso |8
NC/T L 5 N AL5 78 MEM B A<15> e 91, vss J 3200|3Q50* 10 MEM B DQS N<0> B 1500 10108
1016 150 [y MEM B_BA<2> 79 | Jeae 45| 80 MEM B A<14> Qo st oiss 1019 155 [Ty MEM B DKkO> oo JO£UY pasog | 12 MEM B DQS P<0> D 150t 1010t
81 voo J3200 pp [ ez 13| vss FRESM \gg | 14
1083 151 [Ty MEM B A<12> 83 | o a12/ B RT‘EM All 84 MVEM B A<11> (TR 150t 1018 10160 1589 787 (Ery— MEM B DO<6> S DR § = DB 12 MEM B DQ<3> (B 1588 10183
10183 15C1 MEM B A<9> 85 A9 § N A7 86 MEM B A<7> ] 15 1018 10189 1583 (B MEM B DQ<7> DB o) DQ7 MEM B DQ<2> LB 158 10183
oo 57 [ & Voo 88 19 vss vss 20
o VDD 28
1018 1501 [Ty MEM B_A<8> 89 | 5 n8 § ~ A6 90 MEM B_A<6> (TR 158 10183 10189 1583 787 () MEM B_DO<8> 21 DB 5 g DQ12 22 MEM B_DQ<9> (B 155 1018
L0183 1581 [Ty MEM B A<5> 91| Jas - ™ 92 MEM B A<4> Qo e oiss 10183 1580 gy MEM B DO<12> 23 D g oas ;g MEM B DQ<13> B 158 101
; 25
93 VDD Vi 94 Vss S vss
0o BBo [
10189 1581 [Ty MEM B_A<3> 95 | A3 g A2 96 MEM B A<2> (T 158 1018 10101 1501 By MEM B DQS N<1> 27 DQs1* N DML 28 MEM B DMk1> T 158 101
10183 1581 MEM B A<1> 97 | A - A0 98 MEM B A<O> (T 156 20189 10100 1501 (Bry— MEM B DQS P<1> 29 DQS1 RESET* 30 MEM RESET L ] 390 aic
= 99 | 5 vob VDD 100 31 Vss Vss 32
10163 1581 [Ty MEM B CLK P<0> 101 | 5 cko oK1 102 MEM B CLK P<1> (TR 58 20189 10189 150 By MEM B DO<10> 33 DQLO DQL4 | 34 MEM B DQ<11> (B 1589 10188
10183 1581 MEM B CLK N<O> 103 CKO* CK1* 104 MEM B CLK N<1> (T 156 20189 10163 1583 CPry MEM B DO<15> 35 DQL1 DQL5 36 MEM B DQ<14> B 158 1018
o I 105 | ° VoD~ |_106 37 vss vss 38
e} VDD
10163 1501 [Ty MEM B A<10> 107 | 5 A10/ AP BAL 108 MEM B BA<1> (T 15t 2018 10163 1502 787 Py MEM B DO<25> 39 DQL6 D0 :’;2 MEM B DQ<29> (B 150 1018
MEM B BA<0> 109 BAO RAS* 110 MEM B RAS L 151 10183 10189 1503 Py VEM B DQ<24> 41 DQL7 D@1 MEM B DQ<28> B 150 1018
10183 1501 [T o am 23 e 2a
11 | 5 vop VDD 112 Vss 2
10183 1501 [Ty MEM B VE L 113 | o ver S0* 114 MEM B CS L<0> T 1581 10183 10101 1501 787 (Bry— MEM B DQS N<3> 45 DQs2* DV MEM B DM<3> (I 158 201m3
10183 1501 MEM B CAS L 115 | 5 cAs ooTo 116 MEM B ODT<0> (T 150 20189 10101 150 CPry MEM B DO P<3> 47 DQs2 Vss 48
I 117 [ 5 voo VDD 118 49 vss D@2, | 50 MEM B DQ<27> @ 150 10
10163 1501 [Ty MEM B A<13> 119 | 5 A13 ooT1 120 MEM B ODT<1> (T 156 20189 10189 1503 By MEM B DO<26> :; DQL8 DQR3 :i MEM B DQ<31> B 15 10188
121 * 122 5 MEM B DO<30> 9 Vss
10169 1581 [y MEM B CS L<1> oSt NCo =< 10189 1563 (B 55 ba s 56 MEM B DO<18> 1588 10183
123 | 5 vop VDD 124 Vss DR @& s
NC 125 | O TEST VREFCA, | 126 10189 1503 By MEM B DO<20> 57 DQR4 DQR9 58 MEM B DO<17> (B 1589 10188
127 | 5 vss Vss 128 10160 1503 (Bry MEM B DQ<21> 59 DE5 Vss 60
10163 1502 ¢ Py MEM B DO<32> 129 | 5 b2 D®B6 130 MEM B DQ<37> B 156 10189 61 vss DQS3* 62 MEM B DQS N<2> B 1501 10101
10189 1503 By MEM B DO<33> 131 | - D83 DQB7 132 VEM B DQ<36> @B 1503 10183 1013 1583 [Ty MEM B DMk2> 63 D\VB DQs3 64 MEM B DQS P<2> (B 767 1501 1010
133 | 5 vss vss 134 65 vss vss 66
10101 1501 707 Py MEM B DCB Ne<d> 135 | - posa* D4 136 MEM B DMk4> I 158 101 10189 1563 767 (Bry— MEM B DQ<23> 2; DR6 DQBO 3§ MVEM : DO<;Z> (B 1588 10188
10101 1501 By MEM B DCS P<4> 137 | - pQs4 vss 138 10163 1583 CPry MEM B DO<16> DR7 D®B1 MEM B DQ<22> B 150 1018
139 | - vss D88 140 MEM B_DQ<35> B 156 10189 71 vss vss 72
10189 1503 Py MEM B DO<34> 141 | - b4 DQB9 142 MEM B DQ<39> T 150 101 KEY
101 1563 7e7 @y MEM B DO<38> 143 | 5 bBs Vss 144
145 | - vss D4 146 MEM B DQ<40> T 15 101
1010 1503 (B MEM B DO<44> 147 | - D40 D45 148 MEM B DQ<41> B 156 10183
101 1503 By MEM B DQ<45> 149 | 5 bQ#1 VSS o | 150
151 | - vss DQS5* 152 MEM B DQS N<5> B 7o 1501 10100
Jo1A3 1583 MEM B DMVK5> 153 o DVB DQS5 154 MEM B DQS P<5> QB 767 1501 10101 €L 1
o 155 | - vss vss 156 -
10143 1503 (B MEM B DQ<47> 157 o D42 D6 158 MEM B DQ<43> B 153 101
159 160 42
1012 1500 By MEM B DO<46> o D43 D47 MEM B DQ<42> B 156 10183
161 o VSS VSS 162
1012 1500 By MEM B DO<49> 163 | - pus D2 164 VEM B DQ<53> B 1500 1013
101 1500 By MEM B DO<52> 165 | - bQ#9 D3 | 166 MEM B DQ<48> B 1500 1018
167 [ J vss vss 168
10101 1501 By MEM B DCB N<6> 169 | 5 pse* DVB 170 MEM B DMVk6> (T 150 201
2
10101 1501 767 MEM B DQS_P<6> 171 | 5 bse vss 7
< 173 [0 vss D4 | 174 MEM B DO<50> QS 1509 10385
1012 1500 By MEM B DO<54> 175 o DQBO DQES 176 MEM B DQ<55> GBS 1500 101 A PPOV75 S3 MEM VREFCA B 2001
10183 1508 MEM B DQ<51> 177 | 5 DQs1 Vss 178
< 179 [0 vss D0 | 180 MEM B DQ<57> @ 150 10
1012 1500 By MEM B DO<61> 181 | - DQB6 DQB1 182 MEM B DQ<56> QB 1508 10143 + C3235 B %2312U136
101 1500 By VEM B_DQ<60> 183 | 5 DQs7 VSS | 184 205 20%
185 | 5 vss DQS7* 186 MEM B DQS N<7> B 787 1501 10101 2 & , Lov
10143 1583 MVEM B DVK7> 187 | - ow D7 188 MEM B DGS P<7> G 1501 0 fru b
o 189 | o vss vss 190 1
R3240 1012 1509 By MEM B DO<58> 191 | - pess DQB2 192 MEM B DQ<62> B 787 1508 10183 L
10K 10183 1508 MEM B DQ<59> 193 | 5 DQs9 DQB3 194 MVEM B DQ<63> @D 155 101 -
was =PPSPD SO _MEM B E> 195 196
o Vss vss
hl/j“?gv MEM B SA<0> 197 | 4 sp0 EVENT* 198 MVEM EVENT L [OOTy 315 4980 21 2165 s5CL
o8 199 | J voosep SDA,_|_200 =1 2C SODI MVB_SDA (B 520
MEM B SA<1> 201 o SAL scL 202 =1 2C SODI MVB SCL (T 5208
220 VIt Vo> ‘ e DDR3 SO- DI MM CONNECTOR B
0
205 MG PLE 207
O MIG PIN MIG PI N -
206 | o MrG PIN MG PIN 208 =PP1V5 S3 MEM B cos 108m 220 |1 C3250 1 C3251 SYNG_MASTER=AARCN SYNC_DATE=04/ 16/ 2008)
—— 2. 2uF
1 C3240 ‘R3241 209 | ) mrG PIN W =Ry NOTI CE OF PROPRI ETARY PROPERTY
—— 2. 2UF 10K 2 Chm 2 Cer
T, 8% 5% 402-LF 402-LF THE | NFORVATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
2 G oW PROPERTY OF APPLE COMPUTER, | NC. THE POSSESSOR
402-LF s 51650657 AGREES TO THE FOLLOW NG
’ | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
K50/ K51: SPD ADDR=0XA2( WR) / 0XA3( RD)

K9:

SPD ADDR=0XA4( V\R) / 0XA5( RD)

Il NOT TO REPRODUCE OR COPY I T

Il NOT TO REVEAL OR PUBLI SH I N WHOLE CR PART

SI'ZE | DRAW NG NUVBER REV.
D 051- 7577 D
@ APPLE | NC. — - -
NONE 32 109

2

1




MCP79 cannot control

sos _=PP1V5_S3_MEMRESET

DDR3 RESET Support

this signal directly since it nmust be high in sleep and MCP MEMrails are not powered in sleep

3.3V input nust be stable before
before 1.5V starts to rise to

R3310
sor_=PP3V3 S5 MEMRESET avoid glitch on MEM RESET_L. %ﬂl:
MEMRESET_HW e
'R3305 24
20K MVEM RESET L s -
i NEMRESET_MCP oD e e
o
NEMRESET_HW s MEMRESET_HW -
R3300" 22 " 08305 ‘R3309
0
10K ¢ MEM RESET MVDT3904- X- G o
110w SOT- 363 LF iiow
- LF MEMRESET_HW 402
402 3 1 2
g VEM RESET RC L s r\ng/grggozz- x-G
NEMRESET_HW SOT-365-LF
Y NEMRESET_HW et |
Re301°] |: c3300
0K 0. 1UF
- 20%
g |

163 [T MCP_MEM RESET L

DDR3 Support

SYNC_MASTER=T18_AARON

SYNC_DATE=09/ 03/ 2008}
NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERTY OF APPLE COVPUTER, |NC. THE POSSESSOR
AGREES TO THE FOLLOAN NG

|

TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
N

NOT TO REVEAL OR PUBLI SH I N WHOLE CR PART

SI ZE DRAW NG NUMBER REV.
D 051- 7577 D
C) APPLE | NC. e — =
NONE 33 109
5 4 3 2 1




=PP3V3_S3_M NI ¢

=PP1V5_SO0_M NI 4,

3V CURRENT DO- HOT
e IR IR C3410:|  C3420:| C3421:
1.5V RRENT . . f— —
. MY NY oy 0y o2
________ K ... NU o NU CHEM 2 CHEM 2 xage?
NOTE: ~CURRENT DATA PER JAN 12, 2008 PGIE M NI CEM ECN 0 6
NO STUFF CRI TI CAL
R3400 =
A J3400
ASOB226- SBON- 7F
5% F- RT-SM
1/16W () 54
M- LF
402
NO STUFF WAKE L -« 2
N W.AN_ACTI VE s 4
BT_ACTI VE 5 s ‘
o CLKREQ L - "lool® Ne
Lo ey <« N DERTRVS cs4ooi(:34 11
02 CLK100M M NI _N 11 12 NC 0. TuF 10uF
ve oD - ol % ) —
o CLKIOOM M NI_P DI YR Ve 2 Gxggz
15 | 16 NC 05" 5]
RESERVED NC_t7zer] 18
17es 10200 7 oomPCLE_MUNL_D2R N RESERVED NC_ 29| 5 5] 20 NC =
w70 1020 70 o PO E_M NI _D2R P -~ z 2 o am s -
PLACEMENT_NOTE=PLACE CLOSE TO U1400. - 26
C3431 2l ol 2
0. 1UF 29 ER ) s
or00 1700 rry_PCLE_M NI_R2D G N L[| 2 10200 PCI E R2D_N I 32+ D
Jobe 10206 PCI E R2D P DS X
PLACEMENT_NOTE=PLACE CLOSE TO U1400 o o D 7om 1092
C3430 2
0. 1uF ] © T as &
10208 1783 PCLE MN _R2D C P 12 R
™ L NC 45l 5 51 46 NC
1y NC a1l o] e
i3 NC_49[ o 5| s0
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=PP1VO5_ENET_PHY

3802

CRI Tl CAL

C3711i B
0. 1UF

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

- L3715
2500 _=PP3V3 ENET PHY FERR- 120- OHM 1. 5A
(43mA typ - 1000base-T) . 0402-LF
(19mA typ - Energy Detect)
WE: Marvel | numbers, update for Realtek L 1 C3700 1 C3701 1 C3702 2
CRI TI CAL 0. 1UF ——0.1UF — 0. 1UF
10% —— 10% 10% PP1V05 ENET PHYAVDD
L3705 2 en 2 en 2 3% M N_LINE_W DTH-0. 6 MV
FERR- 120- OHW+ 1. 5A 402 402 402 v&v?g;:fivslugr:u 2 M
0402- LF C3714 1 1 =
0. 1UF
10%
2 = v 2
202
PP3V3 ENET PHYAVDD o
M N_LI NE_W DTH=0. 6 MVI
M N_NECK_W DTH=0. 2 MM =
VOLTAGE=3. 3V
=PP3V3 ENET PHY VDDREG asc
If internal swtcher is used, nust place 1x 22uF &
1x 0. 1uF caps within 5mm of U3700 pins 44 & 45.
= NOTE: VDDREG rise tinme nust be >1nms to avoid damage to switcher.
R3750* ‘R3751 R3752*
ol 3 1R 3w © alg ale 4. 755’ A;/{?K 4. 75& =RTL8211 REGOUT 38C2
N i UFF - o o o - - 1/ 16W 1/ 16W Lasw I'f internal swtcher is used, nust place inductor w thin 5mm
LR V- L -
R371202 4RS77I<25 \g/ ¥§J \%/ 2 \§/ \§/ st , , 402 02, of U3700, and 1x 22uF & 1x O.1uF caps within 5nm of inductor.
o w
Alias to =PP3V3_ENET_PHY for internal switcher. 118w Tiew Z g 8 g Z If internal switcher is not used, VDDREG and REGOUT can float.
CLF - LR
Alias to G\D for external 1.05V supply. a2 2 22’52
=RTL8211 ENSWREG 30 Us700 48
s8c2 [TRy—= > ENSVIREG RTL8211CLGR REGOUT]
TGP
oM T
10400 1000 [TTry— ENET_CLK125M TXCLK R3780 22 1 ENET CLK125M TXCL a2 |TXC CRI TI CAL RXcl 1? o 10408 ENET CLK125M RXCLK R R3790 22 4 2 ENET CLK125M RXCLK [T 204t 1606
5%  1/16W  M-LF 40 g g 5%  1/16W M-LF 402
10408 1808 ENET TXD<0> 2 ITXD[ 0] RXD[ 0] | 104z, ENET RXD R<0> R3791 22 1 2 ENET RXD<0> 10406 1808
o - e R3792 W WA o
10400 1000 [TRry— ENET_TXD<1> e 24 ITXD[1] RXD[ 1] / TXDLY|_16 10ans g ENET_RXD R<1> 22 1 2 ENET_RXD<1> [T 10400 1600
- RGM /M| T o 7 22 % Uiew WeLF 02
10400 1600 [Ty ENET_TXD<2> > TX 2] RXD| 2] / ANO 10403, ENET RXD R<2> R3793 1 2 ENET RXD<2> [T 2040 1600
5% 1/ 16W M- LF 402
10008 1008 [Ty ENET TXD<3> > TXD 3] RXD[ 3]/ ANL| 8 _o 10a0s| ENET RXD R<3> R3794 22 4 2 e ENET RXD<3> [COT> 10400 1808
10400 1000 [TTry ENET_TX CTRL 27 TXCTL RXCTL| 13 o 10as| ENET RXCTL R R3795 22 4 2 S— ENET RX CTRL [T 204m0 1600
ENET _MDC 30 Imoc MDI+[ 0] |t <—> ENET _MDI_P<0>
WF: Verify that ENET_RESET_L does not assert when WOL is active. roaes 1003 [T ENET MDI O —»> 3 |vo o MANAGEMENT VDI {O} 2 v v ENET MDI N<O> B 20 10400
-« - -—> 3908 104c3
If true, RC and O-ohmresistor should be renoved. 10100 185 CBL> i . D
If false, ENET_RESET_L should be renoved. R3724 MO +[1] ] % o o ENET _MDI_P<1> (B> 3507 1040
100 MDI-[ 1 5 e ENET MDI N<1>
10c3 700 [Ty ENET RESET L RTL8211 PHYRST L 29 |PHYRSTB* RESET | VEDI A DEPENDENT i . > BD 397 1043
%/j/;‘é” ﬁ +[ 2] L Ezg ﬁ :‘:;Z CED 390 10403
I RTL8211 RSET s |mseT REFERE: rel - GBS 90 106
— - NCE MDI+[ 3] |1 ENET MDI P<3> (B 390 10408
MI-[3]] 2 o ENET_MDI _N<3> CBD 395 10403
TP_RTL8211_ CLK125 <« 2 |CLK125
CLOCK LEDO/ PHYADO| % o o RTL8211_PHYADO
1040 asp2 [TRyRTLB211 CLK25M CKXTAL1 %% JCKXTALL LED LED1/ PHYADL| *° o o RTL8211 PHYADL
TP RTL8211 CKXTAL2 - 43 |CKXTAL2 LED2/ RXDLY| 3% o o RTL8211 RXDLY
~ @D~ NO STUFF
C3790 R3755" R3756" ‘R3757
~lolols
S| 8|5 10PF —— 4. 7K 4. 7K 4. 7K
o 5% 5% 5%
= s0v 1/ 16W 1/ 16W 1/ 16W
a2 MF-LF MF-LF M- LF
o 402 , 402 , , 402
- Reserved for EM
per Real Tek request.
Et her net PHY ( RTL8211CL)

Configuration Settings:

PHYAD = 01 (PHY Address 00001)

AN[1: 0] = 11 (Full auto-negotiation)
RXDLY =0 (RXCLK transitions with data)
TXDLY =0 (No TXCLK Del ay)
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7c3 602 688 76c1 ase7r_PP3V3 S5 REG

SOURCE SELECT

Sl

21cs_PM SLP RMGT L

GNAL_MODEL=EMPTY

R3880
0

1 2 o ENET_EN

Sl

7008 50C3 49Cs 784 10283 21c3_PM SLP S4 L

5%

1/ 16W
M- LF
402

=EMPTY
R3881
0

1 2

5%
1/16W
M- LF
402

1. 05V ENET FET

7903 73 ez _PP1VO5 S5 REG

3805 3848 [T ENET EN

3sca 7c3 ooz oes 76c1_PP3V3 S5 REG

as0s ases [Ty ENET_EN

38A8 3888

@1.8V VGS:
3800 : RDS(ON) = 47MOHM MAX
B 1UF —— 1(MAX) = 4.1A
200
a2
R3800 Q3800
[ 1 2% 0K, p1voseneT ss . 1 Sl 2312BDS
sor23
1%
116w
Ve LF bl
R3801"* 402 @810
69. 8K SSMBNLSFEAPE PPIVOS RNr\[/BATKE BASESTRUE
10 SOT563 VOLTAGE=1. 05V
1/ 16W M N_LINE WDTH=0. 5 nm
M- LF M N_NECK"W DTH=0. 1 MM
R3802 :[67 Sy + C3801™"- -
2 —L 6 010F
o PLVOSENET EN L 1 .18y
196 = 2 CERM
1/ 16W - 402
@810 | B3 Mo P1VOSENET EN L RC
SSMBNL5FEAPE
sors63
5|G Sr
'\93850 @2.5V VGS:
RDS(ON) = 90MOHM NAX
R4101P
SOT. 23 VF I (M) = 1.7A (85Q)
PP3V3 RMGT 350
. 2/s ["]D\s VaTacess 30"
Iél M N_LINE WDTH=0. 5 nm
st
R3860" C3850 T NET—SPACING TYPE=PWR
10K 0. 033UF
& 5 ! c3851
116w v,
a6 , R3861 202 0. 01UF
P3V3ENET EN L 1 2 P3V3ENET SS 12
506
1/ 16W 10%
860 o =]
3 002
o SOT23- HFL
SR
1\c
{2

NOTE: MCP79 can provide 25MH#z cl ock,
Designs nust ensure PHY is powered whenever RMGT rails are, or use separate crystal.

38cs PP1VO5 RMGT —

ALI ASES

=PP1V05 ENET MCP RMGT

1808 2508

=PP1VO5_ENET_MCP_PLL_NAC

2548

=PP1V05 ENET PHY

2885 PP3V3 RMG

=PP3V3 ENET MCP RMGT

1808 18D7 25A5 2586

=PP3V3 ENET PHY

3707

=RTL8211 ENSWREG

a7cs

L VAKE_BASE=TRUE —

NC RTL8211 REGOU

NOTE: NOT USING THE BUILT-IN 1. 05V REGULATOR OF THE PHY

=RTL8211 REGOU

MAKE_BASE=TRUE
NO_TEST=TRUE

NC PP3V3 ENET PHY VDDREG

=PP3V3 ENET PHY VDDREG

a7c2

VAKE_BASE=TRUE
NO_TEST=TRUE

RTL8211 25MHz O ock

10408 183 [T MCP_CLK25M BUFO R

but clock runs whenever

R3895
22

RMGT rails are powered.

1 2 RTL8211 CLK25M CKXTAL1

5%
1/16W
ME- LF

402
PLACEMENT_NOTE=PI ace ¢l ose to UL400

[OOTy 10403 3786

Et hernet & Air

Port Support

SYNC_MASTER=SI JI

SYNC_DATE=09/ 11/ 2008

NOTI CE OF PROPRI

THE | NFORMATI ON CONTAI NED_HEF
PROPERTY OF APPLE COVPUTER,
AGREES TO THE FOLLOW NG

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE CR COPY |
Il NOT TO REVEAL OR PUBLI SH |

ETARY PROPERTY

REIN | S THE PROPRI ETARY
INC. THE POSSESSOR

T
N WHOLE OR PART

D
Cﬁj APPLE | NC. e

SI ZE | DRAW NG NUMBER REV.
051- 7577 D
SHT OF
NONE 38 109

2

1




NOTE: DELTA RECOMMENDS CENTER- TAP BE FLOATI NG WHEN USI NG REALTEK PHY.

CHI P SI DE CRI TI CAL CABLE SI DE
T3900
LFE9287APF
sa
TCT1 MCT1 24 ENET MCT1
©osc a7 ENET_MDI_ N<O> TD1+ |1CT: 1CT ‘ MX14 23 ENET MDI T N<O>  j0ucs som
}_‘é a | loud
TDL- L mxa-| 22 ENET MDI_T P<O>  10ic3 sons
TCT2 MCT2[21  ENET MCT2
10408 373 ENET_MDI_P<1> TD2+ ‘1CT: 1Ccr ‘ MX2+ 20 ENET MDI T P<1> 04c3 30ms
k_‘é g | Lad
Loacs 575 ENET_MDI_ N<1> TD2- [ ww2- 19 ENET MDI T NK1>  1oucs som
TCT3 MCT3[18 ENET MCT3
Loars 37ss ENET DI P<2> TD3+ |1CT: 1CT ‘ MX3+ 17 ENET MDI_T P<2> j0ic3 som
a | Laud
1oacs 3783 ENET_MDI__N<2> TDB- [ MX3- 116 ENET MDI_ T N<2> 103 soss
ENET TCT TCT4 MCT4]15 ENET MCT4
Loacs 3765 ENET_MDI_P<3> TD4+ |1CT: 1CT ‘ MX4+ 14 ENET MDI_T P<3>  j0ic3 sons
k_‘é g | Lad
104c3 a7sa ENET_MDI_N<3> TDA- [ mxa-113 ENET MDI T N<3>  104c3 30m
15750056 - 8 CORE
ALSO AVAI LABLE 157S0057 - 12 CORE
E C3%'Ql E %331%92 1+ C3903 [+ C3904

104c3

104c3

104c3

104c3

39c1

39c1

39c1

39c1

T P<0>

T P<1>

~

269 28'% 28'% —_ 28'0
10V 2 10V 2 10V 2 10V
CEZRM CEZRM CEZRM CEZRM

PLACE ONE CAP PER TCT PI N

RTL8211 DOES NOT REQUI RE POAER ON MAGNETI CS

ENET MDI T N<O> 39p1 104c3

T N<2>

ENET MDI T P<2> 39c1 104c3

T P<3>

ENET MDI T N<1> 39c1 104c3

ENET_MDI _T_N<3> 39c1 1043

10
11 ;

514- 0639

NOTE:

‘R3903
75
1/16W
CLF
5402

BOB SM TH TERM NATI ON FOR EMC | NVESTI GATI ON.
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=PP3V3 FW FWPHY

603 42C8 41B1 42B7 43AS 4388

7m0
. . 138 m
4120 ¢ 4121 ¢ 4122 ¢ 4123 ¢ 4124 ¢+
10F —— 1UF —— 1UF —— 1UF 1UF
100 —— 100 —— 100 —1— 0% 0%
613V 6 3V 6 3V 6 3V 6 3V
CERM 2 CERM 2 CERM 2 CERM 2 CERM 2
a0z a0z a0z a0 a0z
L L4130
= 120- OFM 0. 3A- EM
114 M FireWre PHY . PP3V3 FW FWPHY VDDA 1 W‘ 2
M N LT NE W DTHE0. 4 W
M N_NECK_W DTH=0. 2 MM 0402-LF
C4130 * C4131 * C4132 3| VTR
1UF —— 1UF —— 1UF
100 —— 100 —1— 0%
613V 613V 613V
CERM 2 CERM 2 CERM 2
202 202 a0
L4110 1 L4135
vaon ZPPLVO_FW FVPHY 120- OAM 0. 3A- EM = 120- OFM 0. 3A- EM
135 mA 1YY Y L2__pPivo Fw EveHY AvDD , 25 ™ Pde SerDes 17 m PAe SerDes o PP3V3 FW FWPHY VP25 LYY Y e
0402-LF M N-RECKW DTHEO, 3 M M N-RECKW BTHEO, 3 M 0402-LF
VOLTAGEST. OV VOLTAGESS. 3V
C4135 ¢ C4136 *
1UF —— 1UF
10 1 100
613V 613V
CERM 2 CERM
a0z a0z
110 mA Digital Core 0 mA VReg PWR
1 C4100 1 4101 14102 14104 1 C4105 1 C4106 4141 1 1 C4140
—1uF 1UF 1UF 1UF 1UF 1UF 0. 1UF 1UF
Tog Tog 103 103 103 — 1o% 200 103
8% 8% 8% 8% 8% 8% % 8%
2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM CERM 2 2 CERM
o5 o5 o5 o5 o5 o5 o5 a0 o5
PLACEMENT_NOTE=P| ace C4170 cl ose to U1400
P PLACEMENT_NOTE=P| ace C4171 cl ose to U1400
ol ol o |« o | = of |w o o o o CAL70: | |m% 16v
2|2 d]ald ez a2 e 2 old o alaady =8 88 ald @ g *o—ru:—h PGE FWRPD C N N 17ee 10263
N X5R 402
DD10 ~—— VDD83 —— ~—VDDH— ~VP~ VP25 VREG PWR CA17L | |w% 16v  pOE FWR2D C P 1783 10200
NCx_B12_|ATBUSE CRIO‘\r/: (T:AL POIE_RXDON ™ o  POE FWRD N ‘ 0. T0F | [sr a2 S
NG A2 |ATBUSH 4100 PCIE RXDOP| o  PCIE FWR2D P
NCx_ AL |ATBUSN POl E_TXDON_ ™ 102y, POIE FWD2R C N 0‘51751 } }w% 16V PCIE FWD2R N T 70 10263 1700
X 3 TI0F
FW643 | E_TXDOP| N6 _102¢3 PCE FWD2R C P X5R 402
4207 [Ty FW PHY DSO _»_ "2 |DSO (1PD) NT-19 PaE_TX0 > C41761 | | 1o
- o |2% 16v PO E FW D2R P [Ty 78 10263 1786
«207 [Ty FWPHY DS1 —»—=2DSL (1PD) NT-20 o PCI E_CLK100M FW N : [xsr 402
FW PHY DS2 e E13IDS2 (1PD) NT-21 POl EXPRESS PHY REFCLK - I 708 17 202 PLACEVENT NOTEPLAGE C4175 CLOSE TO U4100
4287 TR - REFCLKP MO o PCl E CLK100M FW P (T 705 1763 10263 PLACENENT_NOTE=PLACE C4176 CLGSE TO U4100
4263 (B FW PO TPA N «—> B8 |TPAON
FW PO _TPA P 8
wo@W TPAR e |TPAOP NT-4 (IPUTCK M o TP FW43_TCK 783
a2s0 CEry FWPL TPA N 55 |TPALN -
G5 NT-3 (IPYTDI| ™2 o TP FW43 TDI o _
oo FW PL TPA P 5 [ TPALP TEST CONTROLLER T T Fvess o0 =PP3V3_EW FVPHY 608 4208 4102 4287 43A5 4385
@y TWPZTPAN o 0 TPAON NT- 1 (: gw st w o TP Fveas TME -
4283 FW P2 TPA P 2 | TPA2P 1394 PHY -1 (IPY - 783 NCSTUEF
e FW PO TPB N 89 |TPBON NT-2 (IPU TRST*|M o FW643 TRST L R4165" 'R4166
4203 FW PO _TPB P 29 _|TPBOP 10K 10K
a263 FWP1 TPB N 8 |TPBIN 116w rew
e e | [t v it
28 FWP1 TPB P 6 TPB1P 462 402
3 |2 FW PME L 2
- FWP2 TPB N o |rPBoN NT-10 (1PD)_  WAKE - NE [Ty 1087
433 _=PPVP_FW PHY CPS WP TP P e rroop FIXVELL - TYPO I N SYBOL REGCTL REGCLT| Dl o  FW643 REGCTL
D -« POVER MANAGEMENT VAUX_DETECT| Bt o FW43 VAUX DETECT
R4160* agpry FWPO TPBIAS o o 87 TPBIASO NT-12 (1 PD)_— _ VAUX_DI SABLE| = _» TP_FV643_VAUX_ENABLE
390K 1289 FW P1_TPBI AS = |TPBI ASL NT-13_— (CD) CLKREQN L2 _» FWOLKREQ L QoD 17 'R4164
1/ 16W 4283 FW P2 TPBI AS A2 |ITPBI AS2 10K
[t D 506
022 FV643 RO e11 |Ro et
FW643 TPCPS e B10 TPCPS 2
- NT-16 (I PD) SCl FCLK| ® - TP_FWs43 SCI FCLK
SO F NT-14 (IPD) SOFDAIN G o TP FW643 SO FDAIN 1
C4150 7s3_TP_FW643 NAND TREE - KL INAND_TREE NT- OUT g o TP Fwea e —
PR RAH.ZSO FW643 REXT L8 |REXT . N1 SO FooT F2 P TP va:4§ zg FE?T
1] ]2 FW CLK24P576M XO FW CLK24P576M XO R - F13 |x0 NOTE: NT-xx notes show NT-15 (1PD) SAF -
| - NAND tree order.
) 10 FW CLK24P576M XI o a3l N9
% CRITICAL 118w —-»>
41 202 TP_FW43_SE M3 ISE (IPD)
402 Y40, R4161} 'R4170 e Fve43 oM s o El PD; SERI AL EEPROM NT-7 SCL| M2 o  FW43 SCL
) Rioolswo 788 >
2. 94K 191 —-»> 3 M1 o TP FW643_SDA
C;lzlpsFl 2 94K 19 TP _FW643 MODE A e 2 MODE_A (IPD) NT-18 NT-6 S Dl
e el e 700_TP_FV643_CE e L3 |CE (IPD)
kK 402, 2402 TP _FW43 FW620 L _»—D12[FW620* (I PU) M SCELLANEQUS
o TP_FW643 JASI EN > DL IJASI_EN(1PD) NT-11
R TP _FW43 AVREG <« 10 |AVREG CHI P RESET NT-5 PERST*|y\M o  FWRESET L (T 706 o2 7o
= TP _FW643 VBUF w3 [VBUF
. FW643 PU RST L K3 FWRESET* (1PU) NT-8 'R4163
10K
RA162} a2cs_TP_FW543 OCR10 CTL <« 12 |OCR CTL_V10 530
1 C4162 13 L_vi2 e
Aok ?‘33%»: NCx—213 JOCR_CTL_V12 (Reser ved) i
118w io% Ss VREG VSS
8%
NFQEEZ 2?;2RM><5R %BBB%Eﬁ]fﬁEﬁEEEé@ﬁ@gif'if;iﬁggiﬁ'i@@:&fé g L FI reWre LLC/ PI r = (F\/\ﬁ43)
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4388 43a5 aze7 4102 a1e1 sos =PP3V3 FW FWPHY

FW543 1. 0V GENERATI ON

=PP1V0 FW FWPHY

a1n6_TP_FW543 OCR10 CTL

CRI TI CAL
B 6916DG
23-4
2
Lo ]
b
R4200

FV‘643 CX:RlD CTL 1A 7/\5/\ FW OCR10 CTL R

ﬁ%W‘

L A0 i Azt 1£ gtz L T mﬁﬁﬁﬁ Brfs. o

5%
1718w
MF-LF

402

1394 PHY

43B8 43A5 4102 41B1 42C8 608

=PP3V3 FW FWPHY

20 VOLTAGE=T.

DATA/ STROBE OPTI ONS

NOSTUFF
lR4255 ‘R4256
10K
5%
l/ lGW 1/16W
MF- LF
2402 2402
EW PHY DSO s
EW PHY DS1
EW PHY DS2
lR4258
l/ lGW
2402

‘R4257
10K
5%
1/16W
M- LF
2402

THERE ARE THREE FI REW RE PORTS, BUT ONLY ONE | S USED. NO STUFF MEANS THAT
IT IS INBILINGUL MODE PULL-UPS ASSERT/ ENABLE DATA STROBE ONLY MODE, FW643
HAS | NTERNAL 100K PULL- DOANS, ONLY PULL- UPS NECESSARY.

a.s FW PO_TPBI AS |

Term nati on
Pl ace close to FireWre PHY

VCETAGE—l 86V

M N_LINE_W DTH=0. 1MVl
M N_NECK_W DTH=0. 08MVI

1C4250 it
0 530F R45265(2) R4251
2 éEék X5R %}%E‘ﬂ’ i 16‘;"
402 402 52
2 2
neEW PO_TPA_P — EW PORTO_TPA_P uas 1050
neFW PO_TPA N = MRKE_BASE-TRUE EW PORTO_TPA N uacs 10500
21:sFW PO_TPB_P - VAKE BASETTRUE FW PORTO_TPB_P sscs 10508
wFW PO_TPB N - WAKE_BASE-TRUE FW PORTO_TPB N uacs 10500
h— MAKE_BASE=TRUE - - -
'R4253
R4252*
565 202
1% 1/ 16W
1/16W M- LF
NFalﬁg 2 402
2
>—4
FWPO TPA C}
'R4254
C4254 1| 4 99K
220PF —— Hiow
B 2 402
402

2ND & 3RD TPA/ TPB PAI R UNUSED

a186

a186

a186

a186

a186

a186

a186

a186

a186

a186

FW P1

TPBI AS —

NC FW PORT1_TPBI AS

FW P1

TPA P

MAKE BASE=TRUE
NO_TEST=TRUE

NC FW PORT1_TPA P

FW P1

_TPA N

MAKE BASE=TRUE
NO_TEST=TRUE

NC FW PORT1_TPA N

FW P1

TPB P

MAKE BASE=TRUE
NO_TEST=TRUE

NC FWPO?Tl TPB_P

FW P1

TPB_N —

NC_FW PORT1_TPB_N

FW P2

TPBI AS

MAKE BASE=TRUE
NO_TEST=TRUE

NC FW PORT2_TPBI AS

FW P2

TPA_P —

MAKE BASE=TRUE
NO_TEST=TRUE

NC_FW PORT2_TPA P

FW P2

TPA N —

MAKE BASE=TRUE
NO_TEST=TRUE

NC_FW PORT2_TPA N

FW P2

TPB_P —

MAKE_ BASE=TRUE
NO_TEST=TRUE

NC_FW PORT2_TPB_P

FW P2

MAKE BASE=TRUE
NO_TEST=TRUE

NC_FW PORT2_TPB_N

TPB_N —

MAKE_ BASE=TRUE
NO_TEST=TRUE
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CRI TI CAL CRI Tl CAL ERATI (c:)AL SHOULD BE DONE AS A POVER STRI P( SUBPLANE)
DE4$§OO 0 7':541&:,39_%0\/ FERR- 250- OHM
=PP12V S5 EW 1N 2 FW PORTS_VP PPVP_FW PHY_CPS g 2  FWPORTO_VP_F 1YY Y )2 FW PORTO_VP
et T M N LI NE_W DTHEL 7V M N LT NE_W DTFEL 7V M N LI NE_W DTFEL 7V sm M N1 NE_W DTFEL 7V
M NREGEW DTS, 550 M NREGW DTS, 550 M NREGW BTHES. 550 M NREGW DTS, 550
12 VOLTS CRS08- 1. 5A- 30¥ALTAGE=12V Vw%gﬁziiég SM VOLTAGE=12V Ji 04300 VOLTAGE=12V
7 WATTS MAX PER PORT — =PPVP_FWPHY_CPS FET ss o O1UF
S sV
. 8651
NOSTUFF  10% CRI T CAL " " " ' -
o . PPava FWESD Onapback” & "Late VG' Protection
2512 - ] CRI Tl CAL =
CRITICAL DP4310
DP4310 BAVO9DW X- G
BAVgC?T%X_G SOT- 363
43101 )
0. 0TUF 2 PORT O
1% 1394B
50v 2 6
X7R
402 N
CRI Tl CAL
J4300
1 1394B- K2
— F- ANG TH
105 12cFW PORTO_TPB_N 1
12
10
105w 42 FW PORTO_TPB_P °
‘ TPB-
‘ 9 TPB<R>
i TPB+
105w 422 FW PORTO_TPA_N : "
‘ —O|NC
° VG
105w 422 FW PORTO_TPA_P X ‘ 3 oA
FW PORTO_TPA R 5 AN
sscs 4as0 PP3V3_FW ESD 415 | 1par
11
. R CRI TI CAL 5 °
ESD Rai | DP4311 DP4311 NCSTUFF ¢ R
BAVOODW X- G BAVO9DW X- G —=0O
R4390 SOT- 363 SOT- 363 3 2 1 514- 0542
1o 4207 1102 161 4200 o =PP3VE_FW FWPHY 1332, L PP3V3_FW ESD 1 4ocs 0. 001LE
M Va.TAGT 3V s gy
s M AR BTEED. 25 - oy
[ LATE VG NOTES ] 402
CURRENT THROUGH THE BI AS RESI STOR SHOULD BE 5MA FOR A VOLTAGE DROP TO 2.2V “ CRI TI CAL
IT I'S 2.2V I NSTEAD OF 2.7V BECAUSE THE SNAPBACK ESD DI CDES HAVE A .5V DROP %3390 =
_ . 1
.| MVBZ5227BLT1H €L = R4331{’A 1 941%'355
WS T, W
= 02, 5651
4351 1
BSS84 —
S0T23- 3- HF
1306 SPPVP_FW PHY_CPS_FET i i PPVP_FWCPS _ =PPVP_FWPHY_CPS
~ (o AT op WEEHFRE  —
- M N_LI NE_W DTH=0. 4MV
M N_NECK_W DTH=0. 2MVI
‘R4350 0
470K n
5%
1/16W
M- LF
2402

FWPHY _CPS EN R
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SATA PORT A0 FOR

HDD

CRITI CAL
J4510
EP0O- 081- 91
M ST- SM 4510 1]z SATA HDD R2D C P 2006 102C3
oL ‘ papvrp | perarrver— am
e | o2 o | SATA HDD RPD P 4511 1|2 SATA HDD R2D C N Ty 2o 1020
e | |3 o | SATA HDD RD N I 0.01UF || 10% 16v cerw 402
o 4
O[5 102z, | SATA HOD D2R C N
O |6 10y, | SATA HDD D2R C P | 4515 1|2 SATA HDD D2R N [T 788 10260 2008
o ‘ PRPSTP | prarra——
C4516 1 } } 2 SATA HDD D2R P [Ty 768 10263 2006
L o1UF 10% 16V e 402
518S0251 - 0. 01
I TI CAL
Tanse SATA PORT Al FOR SLI M.l NE ODD
47300- 1042
F- RT- SM
14
15
i, C4517 1|2 SATA ODD R2D C P (W] 2006 10263
ls1 0.01UF || 10% 16v cemw a0z
2 o 10203 SATA QDD R2D P 4518 1] SATA CDD R2D C N ) 200s 102
3 o 10285 SATA_CDD_R2D N 0 01UF || 0% tev e a0z
[s4
s 10283 SATA ODD D2R C N CA519 1] SATA CDD D2R N [OOT> 788 10283 2000
6 10289 SATA ODD D2R C P 0.01UF || 10% 16v  cemw a0z
ls7 | 4520 1 } } 2 SATA ODD D2R P [oOTy 780 10289 2008
kevl, 0 01UF 10% 16V R 402
o—+—
P2 =PP5V_SO SATA . 6A4 606
&LT =PP3V3 SO ODD g4
P4
= 4530 |1C4531 "
P6 (1)0%1 u (1)6%1 uF R4530
33K
2 |7 w53
L 202 202 110w
01677 > 603,
SMC QDD DETECT 4068
518S0602 —

SATA Activity LED

saa_=PP3V3 SO SATALED

DEVEL OPVENT
R4599*
330
%
1100
VELF
55 ,
MCP_SATALED R L
, DEVELOPMENT
X GREEN- 3. 6MCD
X 2. 0X1. 25M4 SM
> gl LK_PART=SATA ACTI VE
2086 _TP_MCP_SATALED L — MNP SATALED L

MAKE_BASE=TRUE

sope asss_SMC EXCARD OC L
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8
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USB PORT 2 AND 3 (C AND D) SHARE OVER- CURRENT W TH PORT 2
PREVI OQUSLY, PORT 3 HAD | TS OAN BUT EFI

SEE RDAR:// 6250424

2608 6C3

MAPS THAT TO EXPRESSCARD SZgIOC;\_L
=PP5V_S3_USB TPS2060 CRI TI CAL
e L L4630
e USB BXTCOC L 8 oo™ FERR- 250- OHM
—3denr  aurg 8 ‘ PPSY USB2 PORTS o © sz—sz%% PORT3 F
—qee M RHwEoE W BFHES: SMM s M NEkESR-W BFHES: SMM
7
1|1?§K600 I EN2 USB/ SMC DEBUG MJX .| 4630
G\ND_TPAD 0. 01uF
D ) 5 oa=PP3V3 S5 SMCUSBMUX (PUT CAP ON CONNECTOR Sl DE) - 0%
1C4621 |1 C4631 oy m
0. 1UF 0. 1TUF 1 C4650
ENA L rd 0 0. 1UF =
2 CERM 2 CERV 28'% CRI Tl CAL
1 402 402 2 ¥ Us4é6K50
402 -
F- ANG TH
= = = RTICAL CRI Tl CAL j
6
L
VCC 120- CHM 90NVA
5006 49cs 4988 708 5108 SMC RX_L M Y+ Sven ] DD)| 1 5 |veus
= = 5105 sops 74 49cs aoms SMC TX L v U4650 v 103c3USB_D MUXED N 4 Y Y Y L3 cUsB PORT3 N D 2 D 0_
Pl 3USB102ZLE JE— D+ 3 D+
1038 2000USB_EXTD_P D+ TOFN USB D MUXED P LYY ) 2 L USB PORT3 P fe ! 45 |ao
103c3 2008 USB_EXTD N D 103c3 103
USB_DEBUGPRT EN L 405 L .:(7 )
CE* SEL =1 Ut - 8
a0 d 44 ‘
60 90Q0 514- 0640
3 002 gvBUsS = < 7 =
}7D SOT23- HF: lao
=8 1 RIB51
9rs PM_EN USB PWR ERNCI g - .. 0,
> FOTRE v, D4630
1/16W RCLAMP0502
N 0 3 Mios" SLP1210N6
= CRI Tl CAL
1/51%2/ CRI Tl CAL
02 L4620
FERR- 250- OHM
CRITI CAL PP5Y USB) PORT2 . ! 2 PP5Y USB? PORT2 F
Sl
U4600 N N KRR BFEES: SMM " T RCRERRY BFeES: svy
TPS2060
S | s 18 | gas20
USB EXTA OC L s vsoP FERR- 250 OHM (PUT CAP ON CONNECTOR SI DE) -%g%u
20 oc1x PP5V_USB2_PORT1_F 2 v
v SoEenir  aurzl © PP5V. usc%gs PORT1 2 . TieE—s\il — cERY N
e S8 BXTB 00 L o HTRERRY BreEs: s l VRCRERRCYS Brees. st = sy
] 10 e feo
GND_TPAD 1 E CRITICAL ‘5
AE Zg% “'PUT CAP ON CONNECTOR SI DE) i
16V
4603 | 4611 o Las21 0
UEF 0. 1UF 0. 1UF PO 4
SeSTEL 8% 00 = RIS o vBUS
1 C4601 . |* 460 2 chEm 2 ghrm T AL 103c2 2002 USB_EXTC N 4 Y Y Y L8 scUss PoRT2_N D 2 5l
0. 1UF — = — 3
A 4010 . e o L
o5 BOLY- TanT = - S U%AKG 0 103 20 USB_EXTC P 1YY Y L2 i0aUsB PeRT2 P
1 120- CHM 90NVA Q
= = SV VER 1 DD 1 VBUS ‘ ‘ 514- 0640
103 20aUSB_EXTB N A YY Y12  sssUSB PORTL N o ED SEEE £
— Dt 3 D+ VBUS 2929
1035 2003USB_EXTB_P 1YY Y L2  cuss PoRTL P ‘ ‘ GND 4o |aw .
2| 5 3| 4 7
IV L3 g e D4620
1 514- 0640 RCLAMP0O502
& L SLP1210N6
CRI Tl CAL
= D4610
RCLAMPO502
SLP1210N6
CRI Tl CAL
CRI Tl CAL
L4600
FERR- 250- OHM
PP5V_USB2 PO?TU o 1 2 PP5V_USB2 PORTO_F
Sl
WVRER Brtes: s g W ACRERR-VE Bres: onn
1| C4600
0. O1uF
. 20% (PUT CAP ON CONNECTCR S| DE) o
CERM
402
- CRI TI CAL
46
USB- K50
F- ANG TH
CRI TI CAL 5
6
L4601 +—=0 EXTERNAL USB CONNECTORS
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CAVMERA POWNER FI LTERI NG K37L (BLUETOOTH) CONNECTOR

CRI TI CAL
CRITI CAL 34720
L4700 -
220- OHM 1. 4A 5331\?581 S8M604
= —20 CRI Tl CAL
e ‘ ) (\(m\sm : MCP HAS | NTERNAL 15K PULL- DOANS

SDF4721
1033 2003 780 USB BT N STDOFF- 4. 00D6. 5H 1. 35-2. 4-TH
PP5V_S3_BNDI 4786

1 C4700 M RERECR-Y BFHES: S/ :

B Lo ey .
: f— 6
’ 5651 2 %::é/aﬂ}\ln 72 (%)E‘\ZJM
4701+ 805-1 402

0. 1UF ——
= 20% ——
= 10V

CERM 2

LAYOUT NOTE:

PLACE C4700, C4701 & L4700
NEAR J4700 PINS 4 AND 5 IN THE
ORDER LI STED, AND NOT ON

BOTH SI DES OF THE PI N.

CAMERA CONNECTOR | R RECEI VER

860- 1150
SDF4731
STDOFF- 4. 60D8. 23H TH
CRI Tl CAL CRI Tl CAL 1
L4702 J4780
120- OHV 90MA 53398- 8604
DLPONS M ST- SM
CRI Tl CAL 5
1033 200USB IR N 4 3 —O =
Larol, == 1
S VR T 1033 20sUSB IR P 1 2 3033USB IR L P 2
1032 2000 700 USB_CAVERA P YL PPSY S3 BNDL TR 3 860- 1150
— 1033 USB CAMERA L P ch}lc% &%Tﬁ%ésyw DTH=0. 6MV 4 STm:ps?Félgjglz3H TH
B S INTEL 19 e L ‘ s co 220 GAPT an | HENSERS B * o
4705 PPSV_S3 BNDI 4708 6cs=PP5V_S3 BNDI 1 2 s "—GO
CRI Tl CAL 0603
J4700 1 4781
53398- 8605 — 1LF _
M ST- SM 6.3V — -
—*0 -
1 =
2
3
4
5
—"O

_L 51850553
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NOTE: Unused pins have "SMC Pxx" Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.

nanes.

U4900
H8S2117

LGA- HF
(1 OF 3)
om T

sos7_PP3V3_S5_AVREF_SMC

soms QT SME_EXCARD PR EN <« B12 |P10
s005 SMC RSTGATE L A13 P11
o [Ty ALL SYSPWRGOD SMC , AI2 P12
oot TNy RSMRST PWRGD  _, BI13 P13
NCx—@—— D11 [P14
2187 (OOT} PM RSMRST L <« C13 |P15
7er 704 oI} MYP_VR ON <« Cl2 |P16
2107 oo} PM PVRBTN L < D10 P17
so0s oo} ESTARLDO EN < D13 P20
NCX— e E11 P21
NCx— D12 |P22
NCx— ¢ F11 P23
sos SMC P24 00000 4 FEI3 P24
NCx— E12 |P25
soos_SMC_P26 < F13 |P26
NCx—e—E10_|P27
708 10308 105 1983 LPC AD<0> 29 P30
7D4 10303 5105 1983 705 788, LPC AD<1> P31
704 10300 5104 w0m3qETy LPCAD<2> 0 4 g 8 P32
704 10308 5101 1omaCEry LPC AD<3> 0 o o B7 P33
5105 704 10308 19c2 [Ty LPC FRAME L o A8 |Paa
o0z 708 SMC LRESET L D8 |p3s
woo03 052 [Ty LPC CLK33MSMC D7 P36
i ey LPCSERIRQ 4 5 D6 P37
NCx—& D4 P40
sops_SMC_P41 -« 25 |Pa1
secoggry SMB MOMI DATA ~~~~~ (OC) —p B4 P42
sovs (T} SMB_ONCFF L - Al |Pa3
NCx—e 2 |pas
NCX— B2 |p45
socs @OT}—SMC_GEX_THROTTLE L «_ CL |Pas
5005 (OOT}—SMC_SYS_KBDLED -« G |Pa7
sics som 704 49cs 460 (OO} SMC TX L -« @ |Ps0
5008 49C5 7C4 51C4 4605 mMD RX L > F3 |p51
s20s (g SMB 0_SO_CLK (o) E4a |ps2
( DEBUG_SW 1) so0s_SMC_PAQ > N3
( DEBUG_SW 2) s00s_SMC_PA1L - NL
2888 7C3 7C8. PM SYSRST L
008 4604 USB DEBUGPRT EN L (00 W
ssC1 2183 2184 3205 sy MEMEVENT L~~~ (O0) o o N2 |
sos SMCPAS 0 (O0) 4 p L1 |
somegEry SYS ONEWRE ~~~~~~~~~ (00) 4—p K3 |
noqorPMBATLOWL (00 o 12 |
NCx———— B8
2107 oo} SMC_RUNTIME SOI_L - o)
4585 [Ty SMC_ODD DETECT g B9
soca SMCPB3  (See helow) o  AIO |
5086 mhﬁ EXCARD CP > Cc10
NCx*—e B10
som 4sca [Ty SMC EXCARD CC L - c11
s0cs s0c3 [Ty SMC_GFX_OVERTEMP L > ALl
ssm@m FAN 0 CTL - Gl1
soo0 ¢OOT}—SMC_FAN 1_CTL - G13
s708 OO} SMC_FAN 2 CTL - F12
som oo} SMC_FAN 3 CTL - H13
56C8 mm: FAN 0 TACH > GLl0
56A8 mm: FAN 1 TACH > Gl2
s7c8 WW FAN 2 TACH > H11
so0s [Ty SMC_FAN 3 TACH - J13
socs [Ty SMB X AXI S > MLO
socs [Ty SMS_Y AXI S > NO
5006 WW Z_AXIS > K10
socs [Ty SMC ANALOG | D > 18
socs [Ty SMC NB_CORE | SENSE G MO
socs SMC NB DDR | SENSE - NS
soos [Ty—ALS LEFT > K9
sos [Ty ALS RI GHT - L7

PAO
PA1
PA2
PA3
PA4
PAS
PAB
PA7

PBO

U4900
H8S2117
LGA- HF
(2 OF 3)
om T

5007 soo1 ep1_=PP3V3 S5 SMC
4902 * 14903 |1 C4904 |1 C4905  |* C4906
22UF —— 0. 1UF —— 0. 1UF —— 0. 1UF —— 0. 1UF
200 —— 200 —— 200 —— 20% —— 20%
Y oV oV oV oV
CERM 2 2 CERM 2 CERM 2 CERM 2 CERM
305 405 905 905 o5
peol L13 SMC PM @ EN PLACEMENT_NOTE=Pl ace C4907 close to U4900 pin F1
- oD sots —
Pell KI2 5 s NG - 1
— W
Po2 KIL g NG R4999 - sve vaL
posl 112 NG 1 AR 2 PP3V3 S5_SMC AVCC 4907 1
P64l K13 o SMC_ADAPTER EN D> i soms 5% M N-RECK-W BTHE. 20 N S S| 0. A7TUF
> 1/ 16W VOLTAGE=3. 3V S o S E o i :
Pe5| J10 o s« NC Ve LF C4920 * o w o 0%
P66l J11 o SMC_PROCHOT 3 3 L ] 5ot 0.1F —— = ceRWGR 2 o
P67|_HI2 - SMC Bl L BUTTON L so0s cég{x\ 5 AVCC vCcC VCL AVREF . .
au 202 L R4909 R4901
N1 SMC U I SENSE G900, £ = 10K 10K
P70 - I =38 PLACEMENT_NOTE=PI ace R4999 close to U4900 pins N14, N15 1 NGB NC 5 %
Pri M1 o SME_CPU VSENSE <IN o300 PLACEMENT NOTE=Pl ace C4920 close to U4900 pins N14, NS LGA- HF el et
P72l 110 o SMC_GPU | SENSE am s —NOTE=Fl ace close to pins M4 o3 Yok, [ |, %02
N1l SMC_GPU VSENSE
P73 - < >0 oM T woi| DI o SMC VDL g sics o0
P74l NI2 o SMC_DCI N_I SENSE ] o Vo2l HL - ]_SMC KBC MOE
P75 M3 4 SMC_PBUS VSENSE ) soes 704 5104 5000 708 [Ty SMC RESET L | o D3 RES* -+
BATT | SENSE am
::3 Tiz > iﬁ NB_M Si IN:ENSE o socs_SMC XTAL A3 |XTAL
- < <o socs_SMC_EXTAL A2_|EXTAL NM|_E3 o SVeRNY] g sior 7o
P8Ol A7 g SMC WAKE SCI L o #o
P81l B6  _g S NC
Pg2l C7_ o PM CLKRUN L [Ty 708 5105 708 1987
P83 D5 o LPC PWRDVN L ) 1o 7o s ETRST 15 - ,\ZMS:TIE? - <o et e
P84l A6 o, SMC TX L [OOTy 4605 4988 704 5008 51Cs AvVss|_L9 N N A
e o semc D o e oo ves, RA902  |'R4998  |'R4903
P86|_CB o g (OC) SVB MGMI OLK ] 5% 5% 5%
> Negddy XWI900 1/ 16W 1/ 16W 1/ 16W
POO| J4 o SMC ONOFF L Ty socs som g g s 5 02" 5 402" 5 402"
POl GB o SMC BC ACK ) som LI N
PO2l H2 o SMC BS ALRT L (T soce l
po3| _al . PM SLPS3 BUF2 L Q) o8 505 soca 7000 = =
Poal HA o PM SLP 54 L (N 213 20283 784 3607 02 7008 -
P PM SLP S5 L E = 4 P h 1 .
pgz F4 o PM CLK32K SUSCLK am ::mm NOTE: Pof and P95 are shorted, P95 could be spare LGND SMC AVSS  soo7 5sg sam 581 5303 5305 5308 5308 54m4 544
P97 _F1 <+—p (OO SMB 0 SO DATA (B 5205
K1 - SMC_CASE OPEN g s
J3 -— SMC TCK QT 510t 704 soca
K2 - SMC TDI (T 510+ 70¢ 5008
J1 - SMc_TDO [O0T> 5105 704 s000
Ka - SMC_TMS QT 5105 704 s000
HES < NC
NS »> SMC_SYS LED o o
B - SMC LID ] som
HS  «—xNC
S xNC
N4 > SMC MCP_SAFE MODE [agTy soes
4 s xNC
M NC
M8 «—x
N7 =SMC_SMS_| NT 5008 NOTE: SMS Interrupt can be active high or low, renane net accordingly.
K SMB BSA DATA 52C3 If SMB interrupt is not used, pull up to SMCrail.
K7 «p (O0) SMVB BSA CLK O e
K6 «p (OC) SVB A S3 DATA T e
SMB A S3 CLK 520
M «—2a (OO SMB B SO DATA (B 5205
L6 «p (OO SMB B SO CLK O s
E2 - SMC_PROCHOT [ som
F2 > SMC THRMTRI P [OTT 502
32 - SMC_PH2 som
A4 > ALS GAI N [OTT 5005
B3
o 4—xNC BROKE SYNC FROM T18 ON 7/1/08; K50 NOW MASTER
FA & xNC
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5
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1

sc1_=PP5V S5 AVREF

UNUSED TP/ NC ALI ASES -

PORT D -

I NTERNAL PULLUPS

SMC Reset Button / Brownout Detect s007 ao04 s _=PP3V3 S5 SMC
SMB Z AXI S NC SMB Z AXI S
=PP3V3 S5 SMC o —— WAKE_BASE=TRUE NO_TEST=TRUE 4905 socs_SMC_ONOFF L R5032 10K 1 2
S001 4904 601 soms ALS LEFT — TP ALS LEFT 4085_SMC LI D R5033 100K . , 5% 116w W-LF 402
A asTRE SMC Pt R5034 10K . , % _UBW Wi aw
ALS RI GHT — TP ALS RIGHT aome " -
C5000 * : e T MAKE_BASESTRUE s1cs 701 4acs 4sea asps_SMC TX L R5035 10Kk 5% U1W WM-LF 402
0. 1uf —— FIA ?EOOO 4905 4988 708 s104 4005 SMC RX L R5036 100K . S 1/iew  WELE 402
DEVELOPNENT i U5000 . UNUSED TP/ NC ALI ASES 1900_SYS_ONEW RE R5037 2.0K . I W
S5000 cEm NCP303L SN NE- LF 400 SMC BS ALRT L R5038 100K % -
02 o -
EVXTO3W OT23- 5- 5402 o ALS GAIN — casen — Ry R5039 10K . 5% TieW W LF 402
X 2 1e) SVC VANUAL RST L s|cD ouTl SMC RESET L D 7o 168 701 s N WERRE N0 TEST=TR 101 s10n 400 SMC_TDO R5040 10k ;e i e
— % 1TeW W LF 402
NC _4INC I N2 o AKE BASESTRUE 4085 704 5104_SVC_TDI R5041 10K . , ° oW VELF 40
C5001 * G\D 40cs_SMC_SYS_KBDLED TP SMC SYS KBDLED soms 708 s10s_SMC_TCK R5042 10K , 5% UTew WeLF 402
0. 01UF —— 3 T MAKE_BASE=TRUE SMC EXCARD OC L R5043 10K 1 , 5% 1/16W M-LF 402
q ? B 10 —— o0e_SMC_EXCARD PWR EN TP SMC EXCARD PWR EN = NO_STUEE R5096 1ok . e wiew Wi a0z
JEL A = AKE BASESTRUE 4088 ’
\ J_ 402 40ca_SMB_ONCEF L — TP SMB ONGFF L +om0_SMC_PAL R5090 10K , % view weir 402
—— MAKE_BASE=TRUE 5% 1/ 16W M- LF 402
= 3 socs_SMC BI L _BUTTON L R5092 10K 1
SHLK_PART=SMC RESET i som SV RSTGATE L e 40m_SMC_FAN 3 CTL R5095 100K . 5% U1W WM-LF 402
- a00s _SMC P24 — TP SMC P24 40ns_SMC_FAN 3 TACH R5097 100K , W% TIew MeLr a0z
—— MAKE_BASE=TRUE 5% 1/ 16W M- LF 402
. SMC BC ACOK R5047 10K 1
19cs_SMC_P26 — TP SMC P26 e R5049 5% 116w M-LF 402
POVWER BUTTON — MAKE_BASE-TRUE 2107 4905_SMC_ADAPTER_EN 10K
SMC P41 — TP SMC P41 USB DEBUGPRT EN L R5098 10K 1 p 5% 16w M-LF 402
S| LK_PART=PWR BTN e —— WAKE_BASE=TRUE a9es aope 5%  1/16W M-LF 402
J5010 a0cs_ESTARLDO EN — TP ESTARLDO EN 4085_=SMC_SMB INT_— SMC SMB | NT R5091 10K , 2
Sm O_ I O‘ - 53398 8602 MAKE_BASE=TRUE —— MAKE_BASE=TRUE 5% 1/16W M-LF 402
ystal Creurt ST ANALOG SENSORS
3
SMC DOl N I SENSE SMC 12V SO I SENSE
ngopio 51850550 4903 — M 12V SC sam
SMC_PBUS VSENSE SMC 12V _SO_VSENSE =PP3V3 SO SMC
4903 _SMC_XTAL . kS } 2 a9cs = ShC 12V 50 sam 5406 5305 684
BATT_| SENSE — 12V | SENSE
wnl 2 e ST s e . eosa o .
Y5020 ! G | CAL 4005 _SMC_NB_M SC | SENSE —  SMC 12V_S5_VSENSE saea SNE GEX OVERTEND L RS099 10K 4 | mW e
20.000M [ —— MAKE_BASE=TRUE 50Cs 4988 ;
s 5021 = R5010 20m_SMB_X_AXI S — SMC 1V5_SO_VSENSE i 5% 16w WeLF 402
2 22PF 1 2 ] SMC ONOFF L 10cs 5005 ——  NAKE_BASE=TRUE
jio2ivg aona_SMS Y AXI S — SMC MCP _CORE VSENSE saga
asca_SMC EXTAL : e L CPVENT e = mseTRE
L L DEY 1 it A 4om_SMC_NB_DDR | SENSE __ SMC 1V5 SO I SENSE sans 1085_SMC_CASE_OPEN R5046 10K .
ot E\/550 O%W “ §5010 vty 7008 40cs 08 scs_PM SLPS3 BUF2 L R5094 100K , % TIew WeLF 402
CERM = 0. 1UF — 9
a0z Wi 2 1 soro SME_NB_CORE | SENSE T e SENSE e soss_| SENSE CAL ENue mpgectRE R5088 100K : p S MASW MRLE 402
; i s e —
7008 49cs 3807 784 10283 21ca_PM SLP S4 L e pasgeTRUE R5089 100K 2
— ascs PM SLP S5 L . 5% 1/ 16W M- LF 402
s Tl M SC. SI GNAL ALl ASES 1
SMC PROCHOT 3. 3V LEVEL SHI FTI NG =
SMC_ANALOG 1 D —_ACDC TEWP
S| LK_PART=SYS POAER 4088 —— WAKE_ BASE-TRUE o0e
SI\/C AVREF Su I socs aons_SMC_GFX_OVERTEMP L —  MXMALERT L ases soss soss eae_=PP3V3 SO SMC LS
pply = AL
CRITI CAL a9cs_SMC_GFX_THROTTLE L — MXM PWR LEVEL ases 1306 1283 1105 1005 sos_=PP1V05 SO CPU
= nKE_BASE=TRUE
VR5065 o
REF3133
sor23's e oot R5020
1IN T2 M?:;::EV%\?T*D 2 m 1 2 SMC | G THROTTLE L 21A4 2183 4008
an o VAKE BASE=TRUE
] 1 C5067 asw
——o0.01UF hob
2 %gv PART NUVBER ALTERNATE FOR| BOM OPTI ON REF DES COWENTS:
P PART NUVBER R5019 9
1 1
Lnes | sgens| U .
Y o L[ FCR <RDAR // PROBLEM 5925345> | 5% R35037K1 ®077
Soomen o5 Vo5~ 10085 1450 1005 By CPU_PROCHOT L 133K 2 cpuproor LR 2 [ MVDT3904- X- G
55 \bé SOT- 363 LF
/ —
G\ND_SMC_AVSS 49C2 53A2 53A4 53BL 53C3 5306 5308 5306 54A1 54BA iy 1 =
8% 68 205

soc2 soss esa_=PP3V3 SO SMC LS

M N_LINE_W DTH=0. 4 nm
M N_NECK_W DTH=0. 2 nm
VOLTAGE=0V

HDD OQUT OF BAND TEMPERATURE

SENSI NG LEVEL SHI FTI NG

1

TO smC

SMC HDD OOB TEMP —— SMC EXCARD CP

4988

MAKE_BASE=TRUE

\F%

T3904G
SoT23

2

'R506
'R5064 1K
62K 1/ 16w
5% VLR
1/ 16W 2 402
s
LON -0.3V TO 0.5V 2402
HI GH 2.0V TO 3.6V
FROM HDD R5060
sooo [y HOD OB TEWP o 1 3K 2 hoD o8 TEMR R 3
/5%
16w
R5063* MosF
200K a0z
50
1/ 16W
[ =

402,

SIL:

SIL

AV N creeN-

5 20X

asss_SMC SYS LED

1 DEVELOPMENT
~LED5075

SYS LED CATH

FOR DEVELOPMENT USE ONLY

K_PART=SI L

3. 6MD
25Mv SM

soc2 soas esa_=PP3V3 SO SMC LS

MXM MXM

'R5068 |'Rs5069
%DS.?K 3. 3K
1/16W ?‘/answ
M- LF M- LF

2402 5402

MXM THRMIRI P

& MXM

2\ 6096
ki ) 2N7002DW X- G
| SOT- 363

DEVEL OPMENT F MM

ases [T MXM OVERT L 2\ G
2N7002 1
SOT23- HFL

SOT- 363

MXM THRMIRI P_L

Q6095
2N7002DW X- G

PM THRMIRI P_L

2 MM

Q6096
2N7002DW X- G
SOT- 363

SOT- 363

[OOT> 1008 10083

PULL- UP ON PAGE 14

Q6095
2N7002DW X- G

1487
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LPC+SPI Connect or

FRANK CONNECTOR

CRI TI CAL
55!
55909- 0374
M ST- SM
51 s 7on s _=PP3V3_S5_LPCPLUS 31 32
700 sm_=PP5V_S0_LPCPLUS ‘
1 2 - LPC CLK33M LPCPLUS Ty 952 10308 708
701 10308 40ca 198 gy LPC AD<0> 3 4 LPC AD<2> (B 1989 4968 10308 704
704 103 40ca 1083 705 700 gy LPC_AD<1> j z LPC AD<3> (B 1959 4908 1030 704
700 5188 TR SPI _ALT_MOSI > 9 10 -> SPI ROM USE_M.B [Ty sic7 708
s 7os oo _SPL_ALT M SO Pl ST 12 |4 [ SPl_ALT OK ) v 7o
s9s 708 10900 1000 vy LPC_FRANME L - 13 14 - SPI_ALT CS L O 51 70
1067 708 4005 700 (o PM_CLKRUN_L Pyl BET: 16 LPC_SERI RQ o 2907 4500 70x
5009 ases 708 (ooT}—SMC._TMB -« 18 | o LPC PWRDWN L (T 1963 704 ascs
701 ome [y DEBUG RESET_ L B ) 20 | SMC_TDI [OOTy 704 4985 500
so0 704 495 oo SMC._TDO B - 2 | SMC_TCK [OOT> 704 4985 S0
w91 701 [y SMC_TRST_ L 2 24 | SMC RESET_L [OOTy 700 s006 704 49C
soc1 700 (om—SMC_ VDL -l 26 | SMC_NM oD 7ot et
5003 704 95 4980 asos TRy SMC TX_L 27 28 | o SMC RX_L [OOT 4605 704 4988 49c5 5003
29 30 > LPCPLUS _GPI O [ 687 70
33 34

Not supported in Rev A0O1 MCP79 silicon
si0s 51 708 o _=PP3V3_S5_LPCPLUS

— LPCPLUS esa_=PP3V3 SO LPCPLUS
10 on_=PP3V3_S5_ROM _ s ceiaa v yar=Trs
R5 12% 4}1: gg} e R5140° NOSTUFF
2 gM
M:lgﬂél} LPCPLUS I 100K ! Nols Lpc rravE pU
402, U5100 s o 12]o NOSTUFF
Pl 5A3157 = 402 3 R5141"
o105} SPI_MB CS L 1|B1 SC70 seL6 Igh] SPI ROM USE M.B [n) @140 470
1 SSMBJ16FV 1 1ew
2o veag SOD- VESM HF NFLEEZ
R5145 R5142 LPC FRAME R L 1ocs 10300
s1oe 704 (OO} SPI_ALT CS L 3 = A“maszSPI CSOo_L 1 0 2 SPI_CSO_ R L (T 2189 10983 From Frank Card 1 0 5
Pul | -up on debug card VER 1 PRODUCTI ON Mf_f/ﬁ}é\/PLACE"’ENTfNOTBP' ace near U1400 %LACENENTﬁWE:PI hce near J5100
= CRITI CAL R5%46 402 o bF
1 2 SPI_CS1 R USE MB — =SPI_CSI RL_USE MB g ac
NOSTUFF Mff{gw PLACEMENT_NOTE=PLACE NEXT TO U5100 NOSTUFF VRKE_BASESTRUE -
R5147 bo R5143
1 %?Nz SPI_CS1 R L 1 2
M:Sl/gl\év PLACEMENT_NOTE=PLACE NEXT TO U5100 To Frank Card kElgMLACENENLNOTBPLACE NEAR R5147
o5 205
MCP79 Rev AO1 requires external MJX, Rev B0l should support internal MJX
SPI Bus Series Resistance Option
LPCPLUS
R5156
5104 704 (OOTY SPI_ALT CLK 1 0 2 SPI_ CLK R (TN 788 2183 10383 6108
PLACENENT_NOTE=PI ace next to R6150 5% LPCPLUS
Mos R5157
5105 704 (OOT} SPI_ALT MOSI 1 0 2 SPI_MOSI R (TT] 2183 10383 61C2
LPCPLUS %6, ~ PLACEMENT NOTE=Pl ace next to R6152
R5158 Moos"
ror w100 [y SPL_ALT_M SO N SPL_M SO P LPC+SPI Debug Connect or
PLACEMENT_NOTE=P| ace next to R6105 5%
:I/FJE\:I SYNC_MASTER=SI JI SYNC_DATE=09/ 11/ 2008}
oz NOTI CE OF PROPRI ETARY PROPERTY
THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERTY OF APPLE COMPUTER, | NC. THE POSSESSOR
AGREES TO THE FOLLOW NG
I TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SI ZE DRAW NG NUMBER REV.
D 051- 7577 D
C) APPLE | NC. T — =
NORE 51 109
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8 7

5 4

2

MCP79 SMBUS " 0"

s2c8 64 =PP3V3 SO SMBUS

CONNECTI ONS

SMC " 0"

SMBus Connecti ons

s24=PP3V3 SO SMBUS SMC 0 SO

SMC "A" SMBus Connecti ons

NOTE: SMC RMI BUS REMAI NS POAERED AND MAY BE ACTI VE | N S3 STATE

sa=PP3V3 S3 SMBUS SMC A S3

1 1
MCP79 R5200 R5201 SO-DIvMj " A"
2. 2K 2. 2K
U1400 S S5 33100
( MASTER) s st (Wite: OxAO Read: OxAL)
62, , 462
%Emlé‘éshsmwﬁgs M:E,_D CLEK —  =12C SODI MVA_SCL 3ims
. ;ggshsmwﬁgé NCP O DATA —___=12C SODI MVA SDA aiss
238% 19%° JAKE BASE= =
|
SMBUS 0 ALSO GOES TO THE XDP CONNECTOR SO DI VWM " B"
33200
(WRITE: OXA2 READ: OXA3)
—  =12¢ soDiMvB_saL a2s
—_ =12C SCDIMVB SDA a2s

SMC R5250%| |*R5251 MXM TEMP SMVC R5270%| |'R5271
14900 47 7K GPU ON CARD - 18400 14900 100K 100K
(MASTER) e g e OREPT VR 0,08 e D0 883 (MASTER) e i
2 R
100 SMB_0_SO_CLK 106 — SMBUS_SMC_0_SO_SCL =SMB_MXM THRM SCL sses 105 SMB_A_S3_CLK sosm — SMBUS_SMG_A_S3_SCL
= N = S5 AT
+0SMB 0_SO_DATA 16— SVBUS SMC 0_SO_SDA —  =SVB MXM THRM SDA sspe 105 SMB_A S3_DATA 16— SVBUS SMC A S3_SDA
=t e TRE =S8 T
| |
MCP TEMPS
5. n n
EMCL403-2: USS35 UNUSED SMC " BATTERY A" SMBUS CONNECTI ONS
(WRI TE: OX9A READ: 0X9B)
—  =svB M THRM SO e «n=PP3V3_S5_SMBUS SMC BSA
—  =SVB MP THRM SDA we
| DI CDE1: DI E DI ODE2: HEATSI NK

SMC " B"

SMBus Connecti ons

s24=PP3V3 SO SMBUS SMC B SO

MCP79 SMBUS " 1"

s208 64 =PP3V3 SO SMBUS

CONNECTI ONS

MCP R5202'| |'R5203
79 2.2K 2.2K M KEY
U1400 ) S 19800
1/ 16W 1/ 16W
( MASTER) M LF fraaits (WRI TE: OX72 READ: O0X73)
W, |

2 SYBUS NER 1 Ok —  =l2cAamiosa sacr
2100 SVBUS NCP 1 DATA —  =12C AUDIO SDA sasr

SVel R5280°
100K
U4900 5%
1/ 16W
( MASTER) M- LF
a08s SMB_BSA CLK 10608 — SMBUS SMC BSA SCL
= RSN
a0ss SMB_BSA DATA 1008 — SMBUS SMC BSA SDA
= RSN

SMC R5260°) |'R5261 CPU DI E TEMP
u4900 J/'u?@@ ?jmmw EMC1042-2: U5570
( MASTER) V- LF V- LR (VWRI TE: OX9A READ: O0X9B)
02 , , 402
19sSMB B SO CLK 10608 — SMBUS SMC B SO SCL —  =SMB CPU THRM SCL ssca
—— WAKE_BASE-TRUE =
19 SVB B SO_DATA 10608 — SMBUS SMC B SO SDA —  =SMB CPU THRM SDA -
= M =

EMC1047-1 HEX DI ODE SENSOR

MAKE_BASE=T!

DI ODE FUNCTT OV

abD TEMP
LCD TEMP
AMBI ENT TEMP
CPU HEATSI NK
MXM HEATSI NK
HDD TEMP

ou b wWwN R

'R5281
100K
5%

1/ 16W
M- LF
, 402

SMC " MANAGEMENT" SMBUS CONNECTI ONS

s24=PP3V3 SO SMBUS SMC MGMI

REMOTE TEMPS

EMC1047-1, US500, SEE TABLE
(WRI TE: 0X98 READ: 0X99)

=SMB REMOTE TEMP SCL 5545

=SMB REMOTE TEMP SDA 5545

sMC R5290%|  |'R5291 VREF DAC
4. 7K 4. 7K
u4900 , 5% 57/0 U2900
Lt 2ow
( MASTER) MF-LF M- LF (Wite: 0x98 Read: 0x99)
a9csSMB_MGMI'_ CLK 10608 — SMBUS SMC MGMTSCL — =1 2C VREFDACS SCL 2007
AT =
49cs SMB_MGMI'_DATA 10603 —  SMBUS SMC MGMT_SDA — =1 2C VREFDACS SDA 2007

— MAKE_BASE=TRUE
|

PCl-E M NI CARD
13400
MBSE: NO TEMPERATURE SENSCR
MB5B: (WRI TE: 0X90 READ: 0X91)
=SMBUS M NI SCL sacs

=SMBUS M NI _SDA 34c3

MARG NG NG CONTROL
w2901
(VR TE: 0X30 READ. 0X31)

— =1 2C PCA9557D SCL 2948

— =l 2C PCA9557D SDA 2948

SMVBUS CONNECTI ONS
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8 7 6 5 4 3 2 1

_PPV_S0_MXM_PWRSRC MXM PWRSRC VOLTAGE SENSE

sai

| MXMPVR_SENSE (SCALI NG 12V | NPUT VOLTAGE TO SMO)
R5353
18. 2K PCB: PLACE C5359 WTHIN 1" OF SMC (U4900)
1% |
SCALE COUNT iew e s s s s s e e
CPU Vol tage Sense / Filter 4 Vv - 0129 VI CON 402
ADC IS 10BIT 0 TO 1023 SMC_GPU_VSENSE
XWE309 0 TO 3.3V == = 490
sas6 1207 1108 1165 eor_=PPVCORE SO CPU £ R5309 . . @?P,SQSENSE
1 5 2 CPUVSENSE IN 1 A% SMC_CPU_VSENSE o s R5354 SOF
1% 6,,04K ol
Pl ace short near UL000 center Lew 1 C5309 Liew %v
402 ——o0.22UF 2402
T 20w GND_SMC_AVSS 49c; somr same s3as 5361 5303 5305 5306 54a4 5484
2 53 1 493 08
402 -
G\D_SMC AVSS 4952 5087 5942 S3A4 31 533 5300 SA0I S4Ad Sams ™MT
Place RCclose to SWC MXM PWRSRC (GPU CORE & MEM) CURRENT SENSE R05132850
" 1% K50 SET FOR APPROX 2V AT 4A ON PWRSRC K51 SET FOR APPROX 1.98V AT 5.5A ON PWRSRC
%A\é\/
2512-1 SCALE COUNT SCALE COUNT
- = PR 1 2 PVRS]
sacs soc: oee =PPSVS_S0_SMC ’ ORI T CAL oneSPEY_SO_MXM 3 2 e Sast ML PIRSRC a0 2 ANV . 0064453 A/ COUNT 2.778 AV . 0087518 A/ COUNT
TAGE=
MXM PR SENSE MK LINE- W DTHEO. 6 rm ADC |'S 10BI T 0 TO 1023 ADC |'S 10BI T 0 TO 1023
MXM_PWR_SENSE — 3 MINCNECK W DTHED 2 am 0 TO 3.3V 0 TO 3.3V
1 C5380 Vi MAX_NECK_LENGTH=3 MM
0. 22UF U5380 = PURSH
5 8% VAX4073TAXK+GE =PPV SO MXM PWRSRC gicy
X5R SC70
CPU SUPPLY PQ/\ER SENSE FI LTER 402 RS P 4 108cs VXM PVRSRC SENSOR P PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI TI CAL BOM OPTI ON
= RS: 5 108cs MXM PWRSRC SENSOR N 107S0063 | 1 | 25 MLLIOHM R5380 CRI Tl CAL K50_BETTER
R5370 1
[y o GPU_| SENSE
e | WPE PMON L 453K, _ SMC CPU I SENSE e ap T OWSI\T/C a9cs 107S0111 | 1 | 18 MLLI OHM R5380 CRI TI CAL 24_1 NCH_MXM
% 2 1 13250242 1 CAP, 0. 082UF, 402 5381 CRI TI CAL MXM_PWR_SENSE
e | os370 a8
102 0. 22UF —— 0, 082UF 11650090 | 1 | RES, 10KOHM 5% 402 Cs381 CRITICAL | 1G
269 = S I
2 S 35352291 CERM XTR
05 _
GAIN = 20 GND SVC AVSS 40 sopy same soas samn sace sama saoe seat sise
53A2 53A4 53B1 53C3 5308 53D6 54A4 54B4 54C3 5403
Place RC close to SMC
PCPU = VPMON / (17.5 * .0021)
R501\3A§1 12V RAI LS CURRENT/ VOLTAGE SENSE
0.018
1%
1w
M=
2512
e0s_PP12V S5 | NPUT PP12V S5 6 7cs sses
3 4 708 607 600 88 701 _PP3V3_ SO o
SENSE 12V S5 N 5o 108ca 12V_PWR_SENSE
CPU PONER SENSE CALI BRATI ON Cl RCUI T SESE 12V 55 P L o L 385
MT 00.022UF CRI [Tl CAL
Switches in fixed | oad on power supplies to calibrate current sense circuits R5382 5 §6§}/ 12V_PWR_SENSE
402 8
0.010
1%
ng:;-‘l'ﬁlz: = %778T]7-\UA 12V_PVWR_SENSE
7207 7108 s =PP12V_S0_CPU sos_PP12V_SO_I NPUT 1 PP12V._SO 7085 sas 700 5983 v GU: MR HE F§5§§K3
3 4 s3os 10sc3_SENSE 12V S5 N 2 |Rsi_M ouT1 SMC 12V S5 ISENSE R 1A SMC 12V S5 | SENSE _ socs
1207 1108 1185 same eos_=PPVCORE_SO_CPU ssor 10scs_SENSE 12V S5 P 3 |Rrs1_p ourz| 7 s
| SENSE_CAL_EN LS12V DEVELCPNENT L SENSE 12V SO N 1§V SO N 5565 108c3 s38 100cs_SENSE 12V SO _P 5 | rs2 p "oz
R5343 SENSE 12V SO P 5565 105 s34 10scs_SENSE 12V SO N 6 |Rs2_M 12V_PWR_SENSE
; ﬁ‘ N 1. 0190 G\ND R5384
] 4 MC 12V S0 ISENSE R 14 P32 SMC 32V SO I SENSE _ socs
I SENSE CAL EN L éleZOK 1206, 9
CHEC it CPUVCORE | SENSE_CAL = Liow oM T oM T
5 402"" 3¢ mm 35352292 1C5383 |t C5384
\n . _ — 0. 22UF 22UF
7 PP12V S5 53B4 703 6A6 70BS PP12V_S0 GAIN = 20 -1 ga% U 9 U
DEVEL OPVENT s30s 765 62 = 5 BV 5 6.3V
CRI TI CAL 12V_PWR_SENSE 12V_PWR_SENSE 1%2»2 1%2»2
4 D 1 1
o - 341 55’%%5 1Rs';:_’ 35§7 o GND SNC AVSS 538 518t 543 5122
ke L96NG 18. 18. 435 598 538 B
I SENSE CAL EN L Ry - Liew Lriew
S 2402 2402
1|2]3]s|e ,SMC 12V S5 VSENSE socs _ SMC 12V SO VSENSE soc
3 DEVELOPMVENT
Lo 339 12V_PWR_SENSE 12V_PWR_SENSE
002 *R5386 |» c5386 *R5388 | c5388
< ISpres 6. 04K 6. 04K
sos_| SENSE CAL_EN 1\G| s 1 D56 0. 22UF 25 0. 22UF
| — 20% 20%
= 1/16W s 1/16W 6.3V
7 M- LF X5R M- LF 2 X5R
2402 202 2402 202
GND _SMC AVSS 49c, som7 532 5381 53C3 5306 5308 5306 54Ad GND SMC AVSS 49c; 5087 534 5381 53C3 5305 5308 5306 544 5484
1 495 98 58 1 493 098
£ PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI Tl CAL BOM CPTI ON RANGE
- 107S0069 1 10 M LLIGHM R5382 CRI TI CAL K50_BETTER 10A
107s0112 | 1 8 M LLICHM R5382 CRI Tl CAL 24_1 NCH_MXM 12. 5A
10750070 | 2 | RES, 0 OHM 2512 R5381, R5382 CRITI CAL 1G CUI— r ent & VOI t age SenSi ng
107S0111 1 18 M LLIOHM R5381 CRI TI CAL 12V_PWR_SENSE 5. 5A SY’\C7 TER=DEREK SYl\K:iDATE=09/ 11/ 2008
116S0090 2 RES, 10KOHM 5% 402 5383, C5384 1G NOTI CE OF PROPRI ETARY PROPERTY
13250080 2 CAP, 0. 22UF, 20% 6. 3V, X5R, 402 C5383, C5384 12V_PWR_SENSE
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s53ps soc1 esa_=PP3V3 SO SMC

MCP_PWR_SENSE
1 C54
RE400 [+ €5400 1.5V SO CURRENT SENSE
0. 9o T, ¥%
VEY 05
206 ©  MCP_PWR_SENSE
806 PP1V5 SO FET 1 2 PP1V5 SO 7088 605 708 54C5 1 Ve
3 4 = MCP_PWR_SENSE
us5400 R540
I'NA210 353K
10003 SENSE_1V5_SO N 5N SCPO QUT|6__SMC 1V5 SO I SENSE R i SMC 1V5 SO I SENSE _ socs
1%
10803 SENSE 1V5 SO P 4N REF| 1 i ;g‘é" MCP_PWR_SENSE
BTV
aD L 0.
35352073 " 20%,
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REMOTE THERMAL SENSORS
HEATSI NKS, AMBI ENT, PANEL AND DI SKS

PLACE DI SK SENSOR CONNS BOTTOM SI DE, TOP EDGE OF M.B

SENSOR CH1L

SI LK_PART=0DD TEMP FerR 2800 sl LK—PG%TSZE%D TEMP
L5553 o2t b s sesss TOM OPe 1 (VY2 53780- 8603
FERR- 220- OHM M RT- SM 0402 :4 RT-SM
cson 10000 55 SNS T DPL D61 (VY Y\ 2 —O L5551 — O
0402 | s con e . FERR"220°OHM|  sns 1o p P
L5554 e SNS OOD N S ° sste 1000 s5sSNS T DPL DN6 1 [ ¥ 1Y )\ 2 108 SNS HDD N Z
FERR-220-OHM [ o 0402 1085 HDD OCB TEWB FILTS|
o500 10000 5o SNS_T_DNL DP6 1 { Y Y Y ) 2 ‘ 4 L5552
0402 O FERR" 220 OHM| J—e
CRITI CAL sonsHDD_COB TENP 1 L2 ORI TI CAL
L 51830570 0402 — 51830677
PLACE SENSOR CONNS BOTTOM S| DE CORNER
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J5520 J5521
L5520 53389- 8603 L5522 HS8802F- B
FERR- 220- OHM M ST- SM FERR" 220 OHM NHRT- SM
cocs 1000 5 SNS T DP2 DN3 1 2 —O sscs 10800 533 SNS T DN2 DP3 1 2 —0
0402 0402
108c3| SNS LCD P 1 o 108C3 SNS AMB P 1
L5521 .ccasNs LoD N 2 L5523  icmsns AvB N 2
FERR- 220 OHM DD FERR" 220~ OHM
sscs 10808 ssas SNS T _DN2 DP3 1 2 ssca 10808 55,8 SNS T DP2 DN3 1 2 P! 4 O
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— CRI TI CAL
= 5??8;:)3; 518S0570
PLACE HSK SENSOR CONN. TOP SI DE NEAR MXM OR CPU
SENSOR CHa SENSOR CH5
Sl LK_PART=CPU HSK Sl LK_PART=MXM HSK
J5510 MM J5511
L5510 53398- 8602 L5512 53261- 8602
M ST- SM FERR- 220- OHM M RT- SM

5586 10808 5508 SNS T DP4 DN5 1

REMOTE THERMAL SENSORS ( HEATSI NKS

L5511

FERR- 220- OHM
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FERR- 220- OHM
2

3O

0402
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3
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0402
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210
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5588 10800 55 SNS T DP4 DN5 1 2 ) 4
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™M
™M

N_LINE_W DTH=0. 25 nm
N_NECK_W DTH=0. 25 nm

5508 5506 10803 SNS T
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e 2 VoD
202
DPL DN6 Us500
DP2_DNB DI FFERENTI AL_PAI R=SNS_T1 TSECP
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CPU T-D ode Ther nal
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o ¢ ol
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s1c8 o01 =PP3V3 S5 ROM
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1 1
FRaR L LB ©6100 * o RO 'R6191
oo S 0.1UF —— VDD oK
i i i 2 U6100 AT
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I
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|
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S5 PONER RAI L SEQUENCI NG

12V_S5 SUPPLI ED BY AC/ DC MAX RAMP TI ME < 50M5 MAX RAMP RATE 10V/ M5

12V_s5
3V3_s5

1V05_S5 SW TCHER SOURCED FROM 3V3_S5 AND ENABLED FROM 3V3_S5_PGOOD
1V05_S5

|
|
|
|
|
3V3_S5 SW TCHER LOG C POANERED BY | NTERAL LDO, SOURCED FROM 12V_S5 |
|
|
|
|

MCP:  PM_SLP_RMGT_L /

PM SLP_RMGT_L FOLLOWS PM SLP_S4_L TI M NG CLOSELY

3V3_RMGT

1V05_RMGT

|
|
|
|
|
3V3_RMGT FET SOURCED FROM 3V3_S5, ENABLED BY PM SLP_RMGT_L |
|
|
1V05_RMGT FET SOURCED FROM 1V05_S5, ENABLED BY PM SLP_RVGT_L |

|

S3 POVNER RAI L SEQUENCI NG

MCP: PM SLP_S4_L

5Vv3_S3

1V5_S3

5V_S3 SW TCHER LOG C POWERED BY | NTERNAL LDO (EN BY SLP_S4_L)
QUTPUT SOURCED FROM 12V_S5 AND ENABLED BY PM SLP_S4 L + LDO QUTPUT GOOD

[
[
[
[
[
[
[
[
[
I'3vs_s3
[
[
[
[
[
[
[
[
[
[

NOTE: NO SEQUENCI NG REQUI REMENTS FOR THESE 3 RAILS

3V3_S3 FET GATED BY PM SLP_S4_L

1V5_S3 SW TCHER LOG C PONERED BY 5V_S3 SO ENABLED BY PGOOD_5V_S3
SOURCED BY 12V_S5; MUST RAWMP IN < 2MS

SO POVWNER RAI L SEQUENCI NG

SB: PM SLP_S3_L

12V_S0 SUPPLI ED BY AC/ DC, GATED BY PM SLP_S3_L

3V3_S0 FET GATED BY PM SLP_S3_L*12VS0_PG*1V5_S3_PG RC SOFT TURN-ON CI RCUI T; SLOWER THAN 5V_SO

1V5_S0 FET SOURCED FROM 1V5_S3, GATED BY PM SLP_S3_L*12VSO_PG‘1V5_S3_PG W TH RC DELAY

REGUEATOR, | NTERNAL LOG! G POERED, FROVL5V, 53, SOURCED FROM 12V_S5,
1V5_S3_PG W TH DELAY

1M REGULAT! | NTEI L L P R TH RE( D F 12Vv.
RE: 2B BTHEITE STER TR OB BRIty 6 SOURCED FRam 129,50

12V_S0
5V_SO FET GATED BY PM SLP_S3_L*12VS0_PG'1V5_S3_PG RC SOFT TURN-ON Cl RCUI T
5V_S0
3Vv3_S0
1V8_SO LDO SOURCED FROM 5V_SO0, ENABLED BY 5V_SO W TH RC DELAY
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
I
I
I
I
I
I
I
I
I
I
I
I
I

STARTUP ( BOOT
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OR WAKE) TI M NG

& RMSR-St J

VREGS: ALL_SYS_PWRGD ‘

SMC: | WP_VR_ON

| MP:  VR_PWRGOOD_DELAY
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ALL_SYS_PWRGD * VR_PWRGOOD_DELAY
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| \WP6 ON
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Sl eep (S3/ML) (o)) 1 1 0 1 1
Soft-OFf (S5/ ML) o)) 1 0 0 1 1
Sleep (S3/MOf) of f 1 1 0 1 0
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SHUT DOWN ( SHUTDOWN OR SLEEP) TI M NG

| B80S o™
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State SMC_PM_G2_ENABLE ( PORTABLES) PM SLP_S4_L PM_SLP_S3_L
T TTTTTToTTmoTTTmm T Run (S0) 1 1 1
Power Control Signals ! ! e (o I I o
eel
I MXM POVER SEQUENCE i i
3.3V, 5V S3 enabl e | i Soft-Off (S5 1 0 0
FROM MCP (6) ! ! 9
! =PM MXM PGOOD PULLUP ALL_SYS PWRGD R 7081 687 784 7c3 704
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4005 ggs o5 [Ty PMSLPss ez L (PUSPSD 1 1, j e T _ =P3V3S0_EN [Ty 78 Enabl e FET PRSI o voms 7oms 7oss rove
From SMC (6) 3 .U Rrroso ,| Rrrosi,l Rros2
) vl 5% <l 5%
116w
< W 9 N o< W R7031t
= 402 402 402
= B § B 1K
11w
VL
w0
MCPDDR_EN —— _=MCPDDR EN ooty 8T Enabl e FET DELAY OF ~15M5 FROM PM SLP_S3_L
KE_BASE=TRUE —
CPUVTTSO_EN — =1V05S0 EN ooy veer Enabl e regul ator DELAY OF ~18M5 FROM PM SLP_S3_L 7984 PGOOD_1V05_S5 — o RSMRST PWRGD 4908
KE_BASE-TRUE — —
- 1VO5V. DERI VES FROM 3. 3V. T 2,
MCPCORESO _EN ——_ =MCPCORESO_EN [OOD> 740 Enabl e regul ator DELAY OF ~16M5 FROM PM SLP_S3_L 05V_S0 S 3.3V_S5 0 SME(2)
NAKE_BASE=TRUE — 1 C7031
L5V, D, E F 1 1 1 |t 2 0. LUF THI ES_P T L
1oV REBP ERRE GBEEREEER FEE b 1. 05_s0 Rec En C7080 | C7081 | C708 S B s Fr SR s I R
1o — 1o —_ 2 X5R I 20
6.3v 6.3v 6.3v 402
2 eraxsr 2 ceraer 2 eraxsr —

S =PP3V3_S5_PWRCTL

PGOOD Conpar at ors

SO RAILS PGOOD

HYSTERESI S NUMBERS CALCULATED BASED ON OUPTPUT PULL UP OF 3.3V = | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE

AR R e B o it . |1 T 70 reRcDice cR GoPv 1T

Il NOT TO REVEAL OR PUBLI SH I N WHOLE CR PART

| l
| sct_=PP12V S5 PWRCTL | 1R7033
! T 10K
‘ 1%
‘ 1 C7010 | e =PP3V3 S5 PVRCTL 601 7083 7083 70CL 7008
! ‘R7013 R7018'| |'R7020 = %A 21
| 33. 2K 84. 5K 64. 9K TR !
’ ) : ? ceRv PGOOD 1V8S0 OR 5VSO  —
| Poow vl Wow 03 ! 7oe = 1 C7020
| MEF fot3 MEF I PGOCD 1V5_SO 0. 18
2 2 2 -+ Tom = S
| - I CAN | USE ALIAS OR DO | NEED I NLI NE RESI STOR? 2
‘ 402
|
| XWr000 | L
| 1 o5, P12V SO ! o ZPPBV3 SO PVRCIL PLACE RESI STORS CLOSE TO U7020
S35 ¢ |
I R7000 1 R7098
| 12vs0 pe awe 1% 99K CRITI CAL 1| |1 RTooT ) | ! SO_PWR_OVP_PGOOD 2 I 1433 2 AL svs PvreD svc
: R7005'| |'R7006 49-9K 5 |'R7008 | R7030° _PVR OV A _SYS PWRGD_ somn
| Ve 49. 9K 49. 9K 1716w 49. 9K | ok -Ese w020 %
1% 19% ey 19%
| U7010 11160 16w 02, 16w e 1l
! XW001 LMB39A TP 256" ! i 3
(9.91Vv/ 9. 58V, 330MW HYSTERESI S) 12VS5 9V00 REE 4 ‘ 2
| s0s =PPDDR S3 PGOMP 1 [ 2 1V5S3 PG QWP 1 1250 er s -1 SGVWOJT:L 2 PGOOD 12V SO pryyry 7oce |
Qv +1 GOOD ORI _ ALL_SYS_PWRGD_R
! %T 1.30V/ 1. 22V; 80M HYSLERHSLS) (12VS5_1V27_REF) (3 74 [T = NCP E S0 — = 2 = = 7009 667 784 7G T
| S VEDE (1.30v1.22v; 8 V27 -2 ' PGOOD_1V5_S3 ‘ = %
| B Q‘?TEE%Q%E@E %\; (g%égm | qaod 1V553 COWP REF 7| 15 ouT2 oD e S0_PWR REG PGOOD LTew
12VS5_1V60_REF 8 S 1 o A BASE-TRLE At
| % | NT§CEENA§L' POJER TO PULL PGOCD R7002 Nai oo?/g e g auTs L PGOCD 1VBSO_OR 5VSO__pryyr roms | 7683 [TR> G Ioe B — 40
2. 0K T TF 1. +
| 1 2 \ (1 669\//1 53v:8132%'uvpmsrsnssl ) 12VS5 1v27 REF 101 4 1 PGOOD 1V5 SO ‘
op cove ouT4 oD oo |
I —pp1ve so peave XVW002 1A% aviz | F sy ' ¢ 1V5S0 REF 1| 44 ‘ L,
6ca = 4.51V/ 4. 20V, 310W HYSTERESI S)
M- LF N I -
‘ ' 1Vv8S0_PG_CW "402 G\D (PULLUPS ARE NEAR LOADS) | ! Rds(on)  Vgs +/-
| Ol\/?“il R7OOX<M 1 | I | RF7410 13A 7noHM 8V ,
! so XW003 gygp ps awe 1 40K 7008 701 7088 7081 500 =P P 3Y3_S5_PWRCTL C7056 r [ RF7413 9. 6A 8nmoHM 20V
PP5V 5VS0_P 1 2 | 0. 1uF FDS4435 8. 8A 35n0HV 25v
[ R !
1% | e 12 | RF7406 5. 8A 70mOHM 20V '
1/ 16W I
‘ ot Ve LF (130w 1. 22v; sOMY H{STERES' S | ok 1 | | RF6402 3.7A 65M0HM 12v !
! R7003 ' | v Sl 2302 1.6A 115m0HM 8V
| 121K 02 Lo - - - - - - - == === = ===
| 1V5SQ_PG QWP 1 | .
o . )| ! PGOOD and Power Sequenci ng
| Liew R7014 R7019 R7021 |
402 100K 10K 10K Y TER=K! Y DATE= 19/ 2
I cucs 70 g0 PP1VB SO 1 oy 5 = | PM MM PGOCD 1 SYNCG VRSTERKSO SYNC_DATE=08/ 19/ 2009
I s it ety it | NOTI CE OF PROPRI ETARY PROPERTY
| oOMT 5 402 402 o 2402 a4 7107 TCT VR PWRGOOD DELAY 2
PLACE SHORTS CLOSE TO PLANE CUTS | THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
‘ P ERTY OF APPLE COWPUTER, | NC. THE POSSESSOR
‘ ‘ AGREES TO THE FOLLOW NG
= [
|
|
|
‘ PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI Tl CAL BOM OPTI ON ‘
‘ ‘ SI'ZE | DRAW NG NUVBER REV.
‘ 11450341 1 RES, 19. 1K, 1% 402 R7020 MXM ‘ D 051- 7577 D

|
[ APPLE | NC. <oAE — -
L ‘ NONE 70 109

8 7 6 5 4 3 | 2 1




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

These caps are for Q7100 These caps are for Q7102
R7120 CRITI CAL CRI Tl CAL
10 c7109 |, Cr7150:* C7156 * C7152 1 1 C7147 |1 C7117 1Cr119_ 147 Cc7154 |, C7155: C7101 * C7108 *
sass gae =PP12V SO CPU B 2 PPVIN S5 | M/P6 VI N ’ 470UF 10UF 10UF 10UF 0. 1UF 0. 1F 0.1UF EMC C7 470UF —— 10UF 10UF —— 10UF
7207 M N_LI NE_W DTH=0. 25 MM 10% 10% 10% 10% PLACE AT Q7100.5 20% 10% 10% —— 10%
1% M N_NECK_W DTH=0. 2 M 20% Y 25V 25V 25v 25v , 2V e 2V, 2V, 2V,
116w VAL TAGEST2V Loy 2 2 2y 2 2 2 %R R R R
N LF Cgllgug TRy 120008 1206-1 805 2o 2o 202 o 1206-1 805 805
- | | L 1 @ - - 1
402 = CRI T CAL =
- - D 1 C7145 > C7145
7207 oaa _=PP5SV_SO | VP ’ 7126| MVP6_BOOT1_RC 100 0. 1UF Rt "kt *B7100. 2
CRITI CAL 1 C7135 afdl 1%
i 4 7uF o ] TPoxa LrPak. wPAK 2 &
R7112 cC 26 ‘T R7142 C7115 — 462
10 LJ7101 6.3V 0 0. 22UF
1 2 PP5V SO | WP6_VDD 209% s
o N NKENE WY DTHED. 25, M | SL6208 - CEI7T::-(()ZJ(\)L = PPVCORE CPU  72c1 65 708
503
yiew VOLTAGE5V 44N 60A MAX PEAK CURRENT,
it 7126 *| el PG PYNL 2w - 0. 36UH 45A ( )
1UF —— (1 MVP6_PHASEL) Yook
7121 fon 2 8 | MP6 UGATEL ‘ ‘ 211rs6LE T T
R 10 0377 (LM/PG_EQCM) 8 [Foom CRITICAL " boRo0. 84 MM | XWI104
ssa_=PP3V3 SO | WP 1 2 PP3V3 SO | M/P6 33, 7149) 7 | WP6 PHASEL omT 'R7103 omT s
Ve weneD 75 CRITI CAL 10 D71002 XWr103
Pt MNNECK W BED 2 M L 41 WP6 LGATEL P B340LBXG N -
1R7199 "8 Cgll3g ' 'R7197 _— 101 o i 7267 71281 VPG VOL
-1u 2 oK G\D KO0349DPA 1206 NOST
411309 v R o w = ';AD M_P5X6- LFPAK- WPAK : | PGS FET RCL 72801 VPG VSUML . UFF]
XeR B
oW 402 ) s 5 M N_LI' NE_W DTH=0. 4 R710411 R7 11%&
R7119 ,402 (NO | MVP6 PROCHOT) > o (300KHZ) o %‘}L’ - %
499 ! !
2107 1008 [Ty PM DPRSLPVR L g 8 @mca = " H RJKOQZIQDPA ez, "ot
1%
it VIN VDD 71811 MWPG_BOOT2_RC k}: AN s AN R7100 c7103
402 10083 1201 [Ty | MVP6_VI D<6> » i | U7100 PMN2 I MP6_PMON oy sscs w| CRITICAL |! C7136 10K 0. 22UF
100% 1201 [Ty | M/P6_ VI D<5> > B |uns N | MPG FCCM vee 4 7UF R7143% 1 C7127 NOSTUFF NOSTUFF 7112 ¢ + IAANZ 1 } } 2
24 o—— 00D 71p8 6.3v 0. 22UF 1 C7100 1 C7190 1%
10083 1201 [Ty | MVP6_VI D<4> > 32 |ViDa F r2cr U7 102 0 20% SoUF 0. 0047UF — 1w 10%
i . - f— 10
LAYOUT NOTE: 10053 1201 [Ty | PG VI D<3> > v 1 SL6208 a4 5339022”': p— ggt?o u 123 i M LE S
Place R7126 in hot (L MW/P6_NTC) 10083 1201 [TRy— MVP6 VI D<2> 30 vimz 8 &N 603 2 2 2 & T ‘R7101
spot of reg circuit 100A3 12C1 | MVP6_VI D<1> > 29 ViDL g 718 | MVP6_PWWR 2 |pwm BOGT| 402 R710
o 1o0% 1201 [Ty | M/P6_ VI D<0> > 28 viD @ . GaTE 8 | WP UGATE2 0w
(1 MVP6_ECCM) FCom L M- LF
R7126 c7110 * 1008 1483 TRy CPU_DPRSTP L o 37-DPRSTP* PVWML| 27 74P 7 1 MWP6 PHASE2 ‘ l—@“% e - 20
1082 B
470K o oTur 100s3 | MVP_DPRSLPVR > 35 |DPRSLPVR PWWR| 26 . 4 | MWPG LGATE? (1 MVP6_I SENI)
402 10% jf .. | MVP6 PSI_L o lopsi* PWB| 25 | WP6 PWEB __yoomy 7287 THRML
2 = o @0 .
a0z PAD
&) ol 1
Laveur nore: WG _NTC R > lave C7148 11 7118 |2 c7120
PLACE R7108 CLCSE TO RBI AS PIN o qom— YR PWRGD CLKEN L <« 38 CLK_EN* 10% JD%1UF 0. %1UF
R7127 b 2 X8R 25V 39V
74 4908 | WP_VR ON > 35 VRN = 202 2 xR 2 XsR
4.02K = > | SENL| 23 | MVP6_| SENL s s 1 C7146
i 703 704 707 (OOT}—VR_PWRGOOD_DELAY «—10 PGOCD | sene| 22 111 WP6_| SEN2 ° =omT Eor THE %t UF
st ILMWP6 VR TT L - 4 VR TT = = PLACE AT 1£7102.5 Dot
402 <« - | SEN3| 21 | MVP6_| SEN3 [Ty 7247 7280 CRI Tl CAL 25V
7105 * ‘R7108 2 I MVP6_NTC 5 |NTC D 102 2 2V
7281 7108 202
C710 1 Saark (GND | MWP6_SGND) F("l"l 4 [ Q7
0. 015UF — 1o VSUM 17 | \WP6 VSUM ki RIKO365DPA NOSTUFF
;g; ] :\J‘Z]E\KN 71281 MWWP6_SOFT 6 |SOFT ocseT 7 1081 VPG OCSET. ‘ — M_P5X6- LFPAK- WPAK = R7l40]
402 402 71281 MWP6_RBI AS 3 |rRBI AS vo 16 | WP6 VO oo 718 NOSTUEE S 10K
(GND_L M/P6_SGND) DROCP| 14 | M/P6_DROCP T [T 710 C7116 * CE';J_O;‘LL 110w
: 11l WP VDI FE 1 lvoi e R7117 0-001uF —L 13 0. 543 0% S
1106 DFB| 15 7181 MP6_DFB L 9-31K, Cg% 2 (1 WP5_PHASE?) Naaaal
1 ERY NSE . S
1% MBQL211R36LE- TH
— 680PF 71081 WP6_FB 10 FB VSENL1Z o ey 5 A CRITICAL DCR=0. 84 MOHM XWr102
2 o 7181 MVP6 COVP 9 |cow RTNL13 g 402 omT R7102 D7101 . >
402 128| MVPE_ VW 8w C7131 ¢ 'R7118 . 'R7116 o CRI TI CAL 1.0 ig XWr101 2 i .
0. 01uF —— Cr7129 18. 2K Y B340LEXG M
| WP VDI FE_RC [ pum— 1K —— 180pF 18. ! %7103 A i 727 111 MP6_VCR
a2 1/ 16w % 1/ 16w PO - KO349DPA 5 1206
1 N 202 MELF 2 cerm pivee M_P5X6- LFPAK- WPA| 1280
R7111 R7109 vss TPAD 2 402 2 — 5| nm|_ | WP _FET RC2 Al WP6 VSUMP R7107!
604 1. 82K ) =) M N_LI NE_W DTH=0. 4MM 1
1 1% < SI GNAL_MODEL=EMPTY . LIM/PE_VO) s
1/ 16w iaow D 1100
y 2 GND | MVP6_SGND oM T VE- L
4022 2402 M N_LI NE_W DTFEO. 50 MV L C7134 'R7115 R7130" 4 = K0349DPA 402 ,
M NNEGCW DTH-0. 20 N A sy e 7104
VALTAGE=0V 0. 033UF MLP5X6- LFPAK- WPAK
T 1 Viow 110w 1 R7105 0. 22UF
P Nt e, NOSTUEF NOSTUFF s C7111 * AN als
o 00— L MWP6_VO R ' 2:70]6gz2u1= A 2:70]622%1: 0. 0047 F —— i i
50V 50V . . 1 2| 3 ME- LF
2 CERM cERM 2 10% T 10% 25\/ 2 402 CERM
402 202 , S0V , S0V ceRw 02
Cerm G 202 1R7106
| MVP6_COVP_RC (LMWPE_ WY o 3. 65K
! M3s - Rr13l 0w
R7114' c7107 * R7110 oo L 10KOHM 5% = , 603
180K 47PF —— (JSH./OQSK ( FREQUENCY SET TO 304KHZ) : ;%% _ 0603- LF
5 p— 3V
s A e CERWIGR 2 LAYOUT NOTE: (1 M/P6_I SEND)
02, 402 402 PLACE CLOSE TO L7100 (L MPE. VSUM
(1 MVP6_COVP) y -
(1L M/PE_VO)
R7122
0
100ny | MVP6_VSEN P 1 2 CPU VCCSENSE P (TR 2165 1008
o | MWP6 CPU VCORE REGULATOR
yiew R7123
1003 | | MVPE_VSEN N o2 1A A 2 CPU VOCSENSE N Ty s 1000
NOSTUFF 50
Cc7121 * C7133 * 1 C7132 Cag DPRSLPVR DPRSTP* PSI * Operati on Mode
om T 0. 22UF —— 0. 01uF — 0. 01uF
- 55W PENRYN MODT PROCESSORS: 68A CONTI NUOUS CURRENT XW 100 8, 7, , 1 0 1 1 3/ 2- PHASE ccm | MVP6 CPU VVCore Requl at or
SET R7116 TO 18.2K; OC TRIP PO NT OF 86.8A, WORST CASE M N OF 76A. s o5 %os o 0 1 0 2/ 1- PHASE ccm g
fé_é 2 1 o 1 3/ 2- PHASE oM SYNC_MASTER=K50 SYNC_DATE=08/ 19/ 2008
= NOTI CE OF PROPRI ETARY PROPERTY
71C5”\NPG—M_N_LLNEJAL[Z&EQ_25_MSA—M_N_NEQSJAL[Z&EQ_ZLBM—<: OCSET wMNIINEWDIHOQ 25 M0 MN NEGK. = 1 0 0 2/ 1- PHASE DCM
7o 72 | MWP6 VSUM  mNLINEwOmHs026 MM MNNEKWOIHQ.20 MM ] THE_LNFORUATI ON OONTAINED. HEREI N | S THE PROPRI ETARY
| MVP6 VO 023 v PROPERT £ COMPUTER | NC. THE POSSESSCR
7ecL 7aca L VVEO VB MINLINEWDTH=0.25 MM MNNECK WDTH=0.20 MM (] | M/P6 PHASEZ AGREES TO THE FCLLONI\G
7ics |M/P6 DROOP ~ winiine wOrds0.25 Ma  MNNECKWOTHQ.20 M4 (] 10808 7104_| MVP6 PHASET LLINE L NECK_ osoe 7aca 1WWEO PRVASEZ  MINLINE WDTHel. 6 MM MNNEGK WDTHS0.25 MM (] | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
7s |M/P6 DFB  wniine wOmdo 25w MNNEGKWOTHO20 M4 () 10| MVP6_BOOT1 L LLNE | NECK_ 71m%ww_m—wﬁw_m—g || NOT TO REPRODUCE OR OCPY I T
ne IMP6_SOET  wniinewomeooswy  wnmkwomsozowe ) 7104_| MWVP6_UGATEL LLINE L NEGK no L MWP6_UGATE2 M iiNeworHo s MM MNNECKWOTHO25 WM |11 NOT TO REVEAL CR PUBLI SH | N WHOLE OR PART
7 |M/P6 RBIAS wniine wOTH025 M MM NEGKWOTHO20 M4 7100_| MVP6_LGATEL LLINE | NECK_ nos |MWP6 LGATE2 ~ winiinewDrso 6 M4 MNNECKWOIH0.28 M4 ¢
77 |M/P6 VDIFF v iine wordso2s ma  MNNEGKWOTHQ.20 M4 7201 71ca_| MWP6 | SENL | LLNE L NECK ncs |MP6 ISEN2  wiwiiveworso2s ma  MNNEKWOIHO 23 MM ) STZE | DRAW NG NUVBER REV.
ner LMWP6 FB  mNiiNewotHoos w4 MNNEKWOMEO 20 MM 710e_| MVP6_FET_RCL LLINE | NECK_ nes | MWP6_FET RC2 ~ wmniineworeoama  MNNCKWOTHO2S M4 D 051- 7577 D
| WP6_COVP 7247 7102_| MVPE_VSUML 727 7102_| MVP6_VSUMR LLinE | LNECK
7ier IMWP6 COVP wmNILINEWOTHEO 25 M4 MNNEGKWOTHO 20 MM (] LLLNE | LNECK S e MNULINEWOTH0. 25 MM MNNECK WOTH=0.25 MM ]
7 IMP6 VW wuniivewomeoosw  wnseccwomeo 0w (] 7w 7o LWP6 VOL Liine L i LMP6 V2 wyiiewoneoosw  wnseccwomeezewa () APPLE I NC. SoALE L .
727 1105_| MVPB_FCCM 7100_| MP6_BOOT1 RC 710 | MVPB_BOOT2 RC NONE

8 7 6 5 4 3 | 2 1




7108 s3ss eas_=PP12V SO CPU

| M\WP6 CPU VCCORE

REGULATOR

7108 saa_=PP5V SO | M\WP °

2 E:
1 EPYaBsEs
4. 7TuF
NO_CPUV_PHASE3 2,
'R7210 5
10K
1% =
%/{: lﬁ\év CPUV_PHASE3
2402 CRITICAL 1o
VCC
1 SL6208
&N
7207 7105 [Ty | MVP6 PVWB 2 lpw BoeT| 1 | WP6 BOOT3
8 | MVP6_UGATE3
718 7105 [Ty | MVP6_FCOM 6 |Focm
7247) 7 | MWP6_PHASE3
L 4 | MVP6_LGATE3
THRI
o THRA
™ o
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | BOM OPTI ON

37650693 6

RENESAS BOT FET

Q7101 Q7103, Q7104, Q7105, G201, Q7204

RENESAS_FET

376S0733 6

TOSHI BA BOT FET

Q7101 Q7103, Q7104, Q7105, G201, Q7204

TOSHI BA_FET

37650694 3

RENASAS TOP FET

Q7100, Q7102, Q7200

RENESAS_FET

376S0732 3

TOSHI BA TOP FET

Q7100, Q7102, Q7200

TOSHI BA_FET

7148

72A7

7148

71A4

72A7

7207

10808

7281

72A7

72A7

NO TEST FOR CPU VREG ADDED K2/ K3

no Ty | WP6 VOL

NQ TEST=TRUE

NQ TEST=TRUE

781 TRy MWP6 V2
e TRy | WP6 V3

NQ TEST=TRUE

10 | WP6_VSUML ) TEST=

7182 | \WP6 VSUMR

r2c | \P6_VSUMB ) TEST=

CPUV_PHASE3 | CPUV_PHASE3 | CPUV_PHASE3 CRITICAL | CPUV_PHASEJ CPUV_PHASE3 | CPUV_PHASE3
1.Cr247 1.Cr7210 1Crz211 . C7254 C7255 C7201 * C7208 *
e e Bt ARz o s % %
2 X5R 2 X5R 2 X5R 16\/ 2 X5R 2 X5R 2
o5 o5 o5 120601 120601 12067
1 1 1 CPUV_PHASES . L
s =
Pl E:
P PHiASES o Hfica i
0. 22UF 4 = Q7200 0,10 BMEeA3P7200. 2
12 RIKO365DPA 3%
120 | WP6_BOOT3 RC } } :i M_P5X6- LFPAK- WPAK 2 xR
v s CPUV_PHASE3
éﬁ? CRI Tl CAL —
L7200
P 0. SeUH 45A (55A/ 64A MAX CURRENT)
S . o 1YY Y L2 PPVCCRE CPU 7101 608 708
T UV_PHASE3 MBQL211R36LE- TH
5 N CRI TI CAL 2 =0. 84 NOHM
R7203 D7200 T
% :|:| CAL 1.0 \ZS
Taw B340LEXG
U
KO349DPA zﬁim CPUV_PHASE3 1
MLP5X6- LFPAK- WPAK
5 72a7 FET_RC3 7
N LI NE_W DTH=0. MV 1
%
1100
4 ;: %KO:MQDPA N
}_‘ MLP5X6- LFPAK- WPA| CPUF\%Z'-OW(S)E:& C7203 | MVP6_I SENL 71c3 7148
10K 0. 22UF
NOSTUFF CPUV RHASES | 1 1 } L2 | MVP6_VO () 7104 7108
1.C7290 0. 0047UF 16w 10%
0, 0022UF 4 VLR v
35 2 402 CERM
S w0 cer o
SEam 402 R7201 CPUV_PHASE3
. 3. 65K
T
1/ 10W
L it
= 5603
CPUV_PHASES LM/P6_I SEN3 _(y 7acs 72
LIWPS VSUM e 71 710a

| M\WP6 3RD PHASE

SYNC_MASTER=K50

SYNC_DATE=08/ 19/ 2008

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFCRNATI CN (XNTA\ NED HEREI N | S THE PROPRI ETARY
PROPERT E COWPUTER, |NC. THE POSSESSOR
AGREES TO THE FCLLONNG

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

Il NOT TO REVEAL OR PUBLI SH I N WHOLE CR PART

Cﬁj APPLE | NC. <oAE — -
72 109

ST ZE | DRAW NG NUVBER REV.
051-7577 D

NONE

2

1




5V

S3 REGULATOR

=PPVI N S5 P5VS3 sc1 73ps

CRI TI CAL
1 C7342
270UF C73O
20%

2 16V
ELEC

C
8X12- TH HF XSR- CEFW'

0 C7335
10UF
%

C7332 *

1OUF

i
-2

=PPVI N_S5_P5VS3

sc1 7301 1
C7345 1 T””E’”E’LAEéﬁ? oL
2. 2UF ! ’
12? 5 i !
TRl
| pr) Y !
i v 25v !
7334 1 L -
A D7301 e
P EQRSPVKG 5 CRITICAL .
G o= 330 D BRIl 55358 ! sv_S3
S Y mmoa e 4 e KO365DPA | | RS0TKST
— M N-RENW BITES: 3 Mt | — MLP5X6- LFPAK- WPAK i i
|NTVO(:3\/0NO . 7356 1| C7304 1 1 POVER BUDGET
9J, 1 0.1 . | PEAK=8. 86A
5VS3 SW | 1y |
LTC3851EUD (VIR LTNE W BrFE0 5 W ! 365; 2 é \z 2 ! AVE=7. 3A
QFN M N_NECK_W DTH=0. 2 MV 1 2| 3 CRI ICAL : 202 402 :
LTCI NTVCC 7 13
OSCI LLATED AT APPR. 330KHZ e LM T C7326 20 | = = |
. 5VS3 FREQ 16 | FREQ PLLFLTR 14 R7324 5 260 2. 2UH+ o 11. 6M OHM Gl -
7006 =5VREG EN 1 |RUN BOOST| 12 BOOTL R 1 5v BooTL R2 || 1 2 W 1 PPSV_S3 REG
5VS3 TK_SS M N LT NE WDTH:O 25 W M N_LI NE_W DTH=0. 25| ’ . ’ 6ot 708
2 | TK/ SS B4 9 5VS3 BG M N_NECR_W DTH=0. 2 1/51“/0‘%N NECK_W DTH=0. 2 m/ﬂ sM PLACE %%§%
C7316 C7303 1t M N_LINE WDTH=0. 5 MM ME-LF PLACE E CRI TI CAL 2
0. 1UF 0. 1UF 5vs3 | TH 3 |1 TH M N_NECK_W DTH=0. 2 MM 603 ?8’%5'3%; T XW301
85 8 SENSE+ 6 5VS3 SENSEP , . ilo xwr3go  CTLSHS- 30M833 io]
SENSE-| 5 C7363 T T CRI Tl CAL
202 202 73sa [Ty LTOVODE 15 | MODE/ PLLI N 7315 1 0, 0022UF N ) 1 C7302:
B
= Fel 4 100PF ot 2 8 ss3_sensE (5vs3_voun) 33008 -
an "HRY ci‘rib 2 R7304 o0z 2 . RA 1 C7301 roy. SRY 2 1C7322
- - 0 CRI TI CAL 5V_SNUBBER R7336 R7305 —— 10UF CASE- D3L- SM —— 10UF
@ N 5VS3 SENSE I 2 1 g335 M N L e WoTH=0. amv - 1. 5K 5 J’Z 43 2K C7309 1 1, o‘éV T, o‘éV
A s 2w KO349DPA 'rR7362 }/Flggv 3 e 1005':’:';:* S5EM, L RTICA S5
C7306 c7307 ME-LF MLP5X6- LFPAK- WPAK 0, 499 02, VF- LE 2 2 .[*C7305
—— 0,001UF —— 100PF Hhow la 402, 402 ——330UF
8 T i, 5 ;o
5VS3_I TH R 402 402 EREE BT sm
R7302 1 RB °
24. 9K = 1
Piow - ‘ RE3e <
2402 | R7307" 1w
C7317 ity
0. 22UF 1. 241|§ﬂ 402
Y ST w
as ) abk,
5VS3 SENSEN R ‘
(5VS3_FB)
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | BOM OPTI ON
37650693 | 1 | RENESAS BOT FET Q7335 RENESAS_FET
376S0733 1 TOSH BA BOT FET Q7335 TOSHI BA_FET
LTCl NTVCC 73¢7 37650694 | 1 | RENASAS TOP FET Q7330 RENESAS_FET
376S0732 1 TOSH BA TOP FET Q7330 TOSHI BA_FET
'R7311
100K 3
it S12301BDS o
SM HF
CRITI CAL 'R7312
5VREG PS L s
STATE| PM SLP3_BUF1_L |5VREG PS_L |LTCMODE Mode sl E} 100K
S0 1 0 1 CONT MODE s Z);GW
2
s3 1 0 BURST MODE 2
R7310 3 3
ss07 o6 PM SLPS3 BUF1 L 2 10K '\ pm sLpss_BUF1_R L 1 V %%2‘9046
3w g/ sorz 5V_S3 REGULATOR
- 2 -
i SYNC_MASTER=KS0
L TOMCDE e NOTI CE OF PROPRI ETARY PROPERTY

THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERT’ PLE COMPUTER, | NC. THE POSSESSOR
AGREES TO THE FOLLOA NG

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

Il NOT TO REVEAL OR PUBLI SH I N WHOLE CR PART

SYNC_DATE=08/ 19/ 2008

SI ZE | DRAW NG NUMBER REV.
D 051- 7577
Cﬁj APPLE | NC. <oAE — -
NONE 73 109

2

1




MCP CORE

sam=PPVI N S0 MCPCORE >
R7460 e 1 C7460
scs_=PP5V_S3 MCPREG 2.2 (TS TTTTTToTommoTTmmeTTTToA cra71 ! 1 cr474 | C7475
. 2 5V,S3 MCPREG VIN ! B R ! 2700F = - 10U 10UF 10UF
5% 20% 1
TE A (PR AT Qe | TR |rorarz awel B B T B
s _=PP3V3 S3 REG 603 ! 0% . 8X12- TH HE 805 805 805
C7461 1cr462 | | T
o | o :
2 Q N 2 | CRITICAL o ___
1|iz|7(461 235 - B 235 - Q7460 [ K
1K VoD Ve RIK0365DPA | EMS C7467. C745T | PPNCPCORE_SO_REG 7450 o5 700 5405 74cr
R7490 Lasw = M_P5X6- LFPAK- WPAK | PLACE AT L7460 Vout = See bel ow
21ms 2168 MCP VI D<0> A QN 2 2402 uU7401 ! :
o 5% MCPCORESO_RBI AS| 1 RBIAS N R I I e N I K 1 c7457! MAX CURRENT: 20A
0. 1UF,
view R7491 5 la) ! 160
Mios 0 NOPOCRESO_SCET soFT ™ JGATE| 18 MOPCCRESO UGATE P
218 1 [Ty MCP_ VI D<1> 2 © % R ! 4 F = 200-300 KHZ
R7492 P sass_NCPCORESO | MON 28 || MoN N BOOT| 17_MCPCORESO BOOT 1710w L7460 ! |
P yiow © gz ML 1. OUH- 29A- 2. 5MOHM = |
2 215 [Ty MCP VI D<2> s 2 Vs 7084 coy PGOCD_MOPOORE. S0 31 |pcoop (7|) PHASEL 19\ /o meco PHAGE YL ! |
5% MCP_VI DO_R 25 |vi Do M N_LI NE_W DTFH=0. 5 VI l T
- LN WDL2EZ- SM
R MCP VDI R 26 |vi D1 MaLhEGC T2 M l l , RTcA
0z
MCP VID2 R 27 Vi 2 | | f%ggg-o. Q09CHM
MCPCORESO_ QS0 23 |OFFSETO oM T ! i T 20%
NOSTUFF NOSTUFF ! ! 2 2V 1 C7469
'R7480 'R7481 MCPCORESO_O51 24 |OFFSET1 RIKO340DPA XWF 460 | | CRSE- D2- 1 —L_0.0027UF
20. 0K 20. 0K 7005 [Ty =MOPOCRESO_EN 29 VR ON MPoxeLrpae weak | 102 M ! ! R
%{F/ﬂlﬁ\év %{F/ﬂlﬁ\év MCPCORESO FDE 30 |AF_EN LGATE| 21 MCPCORESO LGATE MNNDLUI(NﬂEREW STSFI\;UDBE;EGA 1 c7484 1| cC7483 1 2 CeRM
402 402 32 |FDE i aes 090HWOUF ——  10UF ——
MOPCORESO VSEN 8 [vsen Rra82 an 2 xam 2
0 603 603
MCPCORESO RTN 9 |RTN Hoow MCPCORESO_| SP_R
MCPCORESO VW 4w 603
R7482 R7483 L T 1
20. 0K 20. 0K R7464
1% 1% vol_12 MCPCORESO VO = 11. 3K
ey T e Hiow (37468
402 402 MCPCORESO_COVP 5 |cow OCSET| 3 MCOPCORESO OCSET Ve F 0603- LF
2
’ MCPCORESO _FB = | sP|_13 MCPCORESO | SP . 1 2 MCPCORESO_| SN_R
11 JORE: I SN
L MCPCORESO_ VDI FF 7 lvoi eE I'SNL 11 MPOCRESO | S ) )
| CovP|_10_MCPCORESO | COVP Rrase tcr473 oll 10KOHM 5%
sass 708 605 74m 7aps PPMCPCORE SO_REG PGND  VSS THRM PAD Jlew f— ?-U}%ZVU': 1% CRI TI CAL
o 10 o MLk 2 CE;&MXSR MESLF
N = o ( MCPCORESO_VO) |2 2
C7476 1
- 0. 1UF —— 'R7473 1 7477
SM ioM 2 10K L
X7R- CERM 1% 0. 1UF
7407 5485 700 ops 74 PPMOPCORE SO REG 1 7 2 MOPCORESO RSEN H 402 XW[461 wisw 2 10%
Pl T oM T 402 5
1 2 2 402
%@@Wﬁg%gﬂbﬁwb CLOSEST O-NEP ESo—AG éw]JT (MCPCORESQ_| SP) il
o XWF 463 ;\//INiLfiNEEVW DTH=0. 6 mm 1 -
SM M N_NECK_W DTH=0. 2 MM =
1 5% 2 MOPOORESO RSENL 1 1R7475
L omT 59. 0K
— 1%
1/16W
VF- LF
2402
(MCPCORESO_| COVP)
C7480
68PF
1]]2
|
o] PART# QTY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | BOM CPTI ON NEED NEW TABLE?
CERM
R7477 402-1
376S0693 | 1 | RENESAS BOT FET QU465 RENESAS_FET .
L 133K, \rpcorESO COWP G Rev A01 | Rev AO1P |Producti on
™ P) 37650733 | 1 | TCSH BA BOT FET Q7465 TOSH BA_FET VI D<2: 0>| Vol tage | Vol tage |Voltage
Mjbg: 37650694 1 RENASAS TOP FET Q7460 RENESAS_FET
(MCPCORESQ_FB) 000 +1. 224V | +1. 355V |+1. 060V
482 376S0732 1 TOSH BA TOP FET Q7460 TOSHI BA_FET
Rfég)s 001 +1. 158V | +1. 243V |+0. 994V
1 2 NCPCORESO VDIF C 1|2
N } } 010 +1. 101V | +1. 216V |+0. 937V
6
1/16W 10%
- R7479 50v + + +
i B OLL | +1.047V | +1.124V |+0. 885V MCP CORE REGULATOR
+0. +1. +0. \4
s (MCPCORESU_VDT FF) 100 0. 996V 1. 065V 0. 830 SYNG. NASTERoKB0 SYNG.DATE=08/ 19/ 2008
15w +0. +0. +0.
402 101 0. 952v 0. 994v 0. 789V NOTI CE OF PROPRI ETARY PROPERTY
110 +0. 913V | +0. 977V |+0. 752V
BB T TR R R
111 +0. 876V | +0. 917V |+0. 719V AGREES TO THE FOLLOWNG "
(AISO AOlQ | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SI'ZE | DRAW NG NUVBER REV.
D 051- 7577 D
@ APPLE | NC. oE =T =
NONE 74 109

2

1




1.5 V DDR SUPPLY

PPDDR_S3_REG
VOUT = 1.5V

A = EhExA

C7555
10UF
200 e T |
, 6.3V sc1_=PPVI N S5 DDRREG | EMC_CAPS '
Py ! PLACE CLOSE TO FET !
i i
oo =PP5V_S3_DDRREG R7505 = R R | [tcrs10 |t c7s1
) C7530 * C7531 * + C7532 0. 1UF 0. 1UF |
PP5V_S3 DDRREG V5FI LT 1+ I EI By = ! ;
TN DINE WO R0 & o 270UF 270UF = —— 10t ! S
M NCNEGK W DTH-0. 3 fov o 2 2 LoV !
VOLTAGE=5V geY 2 aeY XSR- CERM 1
8X12- TH HF 8X12- TH HF 0805 :’E’N’D’ - ’S ””””” ‘\‘
5 | BYRcE Bose TO L7530
D | |
0 < Q DDRREG VDDQSNS - 530 | |1 C7512 |t C7513
— —
LT VLDO N R ey et e af d I RIKO3650PA | 0
V5I'N V5FI R7510° M N_NECK_W DTH=0. 2 nm ‘ — M_P5X6- LFPAK- WPAK : 6V
10K |
L6 |cow VDDQENS)| 8 L S ORI CAL
CRI TI CAL NCoEL 4 Wb oo i
7om sc2 [Ty DDRVIT EN 10 |s3 VIT Enabl e ? R7525 CO ?UFS 12 3 1. SUH- 22A- 3. 12MOHM PPODR S3 REG I
708 [T ip PREG EN ——— i; S5 POQ VITREF Enabl e VBST| 22 DDRREG VBST 1 2 DDRREG VBST R e SW TCHNODE ! LYY L2 . VOUT = 1.50V
G0 COR PeocD oo ree - U7500 WA BN E e WNKEWEEE WL, MEQ2ILIRSLETH | ORI TI CAL 14.75A WX QUTRUT
700 s0a_PPVTT S3 DDR BUF TPS51116 DRVH| 21 DDRREG DRVH VE- LF O 1 C7540 (Q7335 limt)
‘ 10mA nax | oad 5 \TTREF QPN GATE_NODE=TRUE 603 08 E oMT 330UF- 0. 009CHM f = 400 kHz
DDR L/ T 20%
7ea oos_PEVIT SO Do Vout = VDDQSNS/ 2 SYM (2 CF 2) LL 20 DDRREG LL (DDRREG LL) o CRI TI CAL 2 2v
24 |V SW TCH_NCDE=TRUE M N_LI NE_W DTH=0. 6 nm }7 Q7535 1 7563 &E I
M NCNEGK W DTH-0. 3. mm
XW560  Vout = VITREF DRVL| 19 DDRREG DRVL (DDRREG _DRVL) 4 d‘ kn RIKO349DPA f— 51,9000':": CRI TI CAL
o GATE_NCDE=TRUE M N_LI NE_ W DTH=0. 6 mm M.P5X6- LFPAK- WPAK , 25V 1 1 C7545
+ 53 2 DDRREG VITSNS 2 [VTTsNs cl16  ooerec os M NNEGRW BTREe. 2 H o8 0 330U oC ngib ~ L 1o0F
H HOR 1V5_SNUBBER 209% 20%
CRI TI CAL criTicaL SRAEED E%Tg NCx—Z|Nco M RCLI NE W DTH=0. 4MM Y [8)3\/\7545
C7560 * 1 C7561 12 |NC1 VDDQSET| 9 DDRREG FB - D2- 603 PLACEMENT_NOTE=PLACE NEXT TO L7530
220F —— —— 2o0F NC 123 'R7562 [ :
2006 —T— —T— 20% VITGND  THRM PAD GND PGND CS GND 09..499
3 , % ' |
CERMIGR SERVOGR | e o « PLACEMENT_NOTE=Pl ace next to 733s XWW 535 iow =
SM
603
DDRREG CSGND ( DDRREG_CSGND) 2 74 2 2 NO STUFF
A N G B0 3 . C7520 1|  |'R7520
M NCREGKCW DTH-0. 2 mm T8 oK
= 100PF —— 19’
- 50V 1/ 16W
( DDRREG _VDDQSNS) A s
M N_LINE W DTH=0. 2 nm 402 2402
M NCREGKW DTH-0. 5 mm <Ra>
C7550 * X\/\FSOOZ ( DDRREG EB)
0.033UF ——
e ng Vout = 0.75V * (1 + Ra / Rb) ——
SO Hi Hi ON ON ON xR 2 1 e o
S3 LO Hi ON ON OFF W
S5 LO LO OFF OFF OFF [atis
2
< >
GND_DDRREG SGND Rb
M N_LINE W DTH-0. 6 rm
M NCNEGKCW DTH-0. 3 mm
VOLTAGESOV.
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) BOM OPTI ON
37650693 | 1 | RENESAS BOT FET Q7535 RENESAS_FET
376S0733 1 TOSH BA BOT FET Q7535 TOSHI BA_FET
37650694 | 1 | RENASAS TOP FET Q7530 RENESAS_FET
376S0732 1 TOSH BA TOP FET Q7530 TOSHI BA_FET

1.5V DDR SUPPLY

SYNC_MASTER=K50 SYNC_DATE=08/ 19/ 2008
NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERTY OF APPLE COVPUTER, |NC. THE POSSESSOR
AGREES TO THE FOLLOW NG

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

Il NOT TO REVEAL OR PUBLI SH I N WHOLE CR PART

SIZE DRAW NG NUMBER REV.
D 051- 7577 D
Cﬁj APPLE | NC. S— - =
NORE 75 109

7 6 5 4 3 | 2 1




I NPUT POVNER OF 12V_SO

saa_=PPVI N SO P1V05S0,

rOEMS
: PLAC
P CRITI CAL
i
C7613 1| (C76121 C76101| | |1C7611 ] l , Qre10
10UF 10UF —— 10UF | 0. 1UF 0. 1UF FDMVB9600S

0% —1— | —— 20% 26%
T T, dey i
Yo GERM R R
Geos | | | e03 603

MNLINE
NEG

WBTH-0. 6V
CK_W DTH=0. 2MVI

3.

sc1_=PP12V_S5_REG

C7601 *
10UF

“H }—l

3V S5 AND 1. 05

' R7650

PPVI N SS 3V3 1V05 R

VOLT/
M N ORE W OTHE. 6 rm
M N_NECK_W DTH=0. 20 MV

SO RAILS

| NPUT POVER OF 12V_S5

sc1 =PPVI N _S5_P3V3Sp

CRI Tl CAL

Cc76811|,
100UF

i
i EB&C&'&%@E TO FET i
| ’ T
! |
! 1C7624 ic7625 |
| —— 0. 1UF 0. 1UF :
LT, —F B
! EErm &
R LB 03

16V
20%

16V 2 X5R- CERM

POLY 0805
6.3X9-TH

PP5V S5 LDOscz 7

L GATE NODE=TRUE ;gv .
1
L 508 C7670 + C7689
10 106 4. 7TUF
i \z 2 29%, 10808 3V3S5 SW
“ 0550_L GA &85 2 G N NN W DTS S0 Vaw SEL A3V3 S5
M N-REGKW DTHE0. WM ORI TI CAL K507 R5T
GATE NODEL TRUE =
7646 3VBREG_VCC = Q7660 o bbb POVER BUDGET
R7610 o woLTAGESSY T FDVS9600S
P1V05S0 BooT R 1. O, 2 O NREGOW BTHEO: 1 MP K50 PEAK=4. 94A
M N_NECK_W DTH=0. 2Vl BVCC VT 1 K50 AVE=2. 18A
59 3v3s5 TG
700 60 _PP1V05_SO_REG M NCLINEWTHEO. 25W 4 o7 . LTNE WDTHE0 6 rm CRITI CAL
1 C7614 Vo5~ L M N-ReSkW B
Vout = 1.058V CRI TI CAL 0. 1UF 6 [viN LDOREFI N_8 L7660
6. 7A MAX OUTPUT L7610 iy P1V05S0 BOOT 17 |poor1  CRI TI CAL Boor2| 24 avs poor2 1 23V3 BOOT2_ R TL 2. 2UH TOA- 13. 6MOHM
: 1. SUH12A = 55 M NLTREW BTES: 34 P1V05S0 UGATE 15 UGATEl 1 |7600 UGATEZ| 26 G s8N c7666 <o LYY Y L2 (8. 3V NOM NAL) PP3V3 $5 REG
(R7614 LIMT) LYY Lz N (P1VO5S0_pHASE) 10000 P1VO5S0_PHASE 16 PHASEZ| 25 VELE R \ MV/DOGEZ- SM
_ MVDOGEZ- SM M NCRECW DTrEe, S P1V05S0 LGATE 18 LGATEl r\ LGATE2| 23 g 1
f = 200 kHz PLACEMENT_NOTE=Pl ace next to C7516 SW TCH NCDE=TRUE ] C7663 [N N
10 |ouT1 & aurz| 30 402 1000PF i K
ze9T - < L] | BMERCA ‘ ‘
(=P1V05S0_EN) 14 |[En1 o EN2| 27 LDO our 3V3S5_BG| ! 1]
Sm ) MNLITE W OTH-0. 6 2 %Y. o C7691 o
tcre62 . XW616 9 Ievp i ARG Do, 20" M ! 0. 1UF L1 C7694
—— 1000PF oMT P1VO5S0_FB 11 |FB1 REFI N2| 32 | 1 R7675! C7675 M N_LI NE_W OTH=0. 4MV 2| 78 ;fl p— 10(.))UF
? IR e S - P1V05S0 I LI M 12 ium ILi Ve 31 3V3S5 ILIM 200K — TUF 7662 XWPB510-! cERM2| 1T, Gak
ORI TI CAL ) | 2 ""5’\0/' @G 29 {sKi p* iew 2| 18V 0. 499 SMg] | o0 | 05-1
s s ! |1c7623 |* C7616 02 ' DR 8% % v, |
C7615 C7617 Cc7621* ! 0. 1UF —— 0. 1UF ' 1vos snueser EN LDO ASAP 4 |EN_LDO REF| 1 7o 3V3S5 REF 5 402 603 1/ 10W 1l C7626 '
10UF 10UF —— 330UF- 0. 009CHM | 200% —T 20% ' \MNTINE W OTH=0. 4MM P1VO5S0 VSNS poki| 13 PGOOD 1105 SO Toma s 1—— 9, 1UF |
:gvT ® 20 ANER "R "R 3VBREG TON 2 lron poz| 28 PGOCD 3v3 S5 \ = g T i ‘
. 2 . 2 | 7ons |
YOR G5os YOR G5os st oo T | 603 e R7663  |ipmeon NO STUFF ! Sos |
L ! 9,409 |R762 C7620 1 NC_5 |\ L ! |
| MR ARS | 1750w 355 100RF NC 20 [NC - ! |
| BIAC ! 2‘%3 1/ 16w ciﬁ‘(n 5 THRM PAD GND _PGND | :
| | g 4 s svass_ar | B | L
[t St <Ra> N NN LR i =
1V05_S0 L i
R507 K5T -
POVER BUSGET USI NG 0. 5% RES SO RAI L NEVER R7621 'R7614 C7685 1 IR7667
LESS THAN 1. 025V 10. OK 150K 0.1UF — 121K
PEAK=8. 3A 9 Tow 1hew 7R i) 2 /16w
— s ohy MEZLF
AVE=4. 4A 2402 2 402 2402
<Rb>
Vout = 0.7V * (1 + Ra/ Rb) T GND_PP3VREG SGND .
N LI NE_W DTH=0. 6 mm
7005 TRy =1V05S0_EN Vo ThGesgy DTHEo- 20 M1 oMT
1 2
XW 650
M

SELECTS SW TCHI NG FREQUENCY

76cs 3VBREG VCC

EN_LDO TI ED TO 12V_S5 TO EN LDO FI RST & REGULATOR | NTERNAL LOGE C GETS POVER

ENZ (3V3_S5)

I'S TIED TO VCC, TIED I NTERNALLY TO PVCC

TI ED EXTERNALLY TO LDO OUT. SO REGULATOR | S ENABLED

AS SOON AS LDO QUuTrpPUT

1S GOOD

EN1 (1.05_S0) CONTROLLED SEPARATELY

7685_3V3REG TON

7684 3V3S5 REF

152‘?%‘5@
26w
VE- LF
5402

! R7622
00
2ew
M- LF

o 402

38c8
3887_6B8
802 7C3

1. 05VS0/ 3. 3V S5 SUPPLI ES

SYNC_MASTER=K50

SYNC_DATE=08/ 19/ 2008

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY

PROPERT' PLE COVPUTES
AGREES TO THE FOLLOA NG

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

INC. THE POSSESSOR

<j APPLE | NC.

SI'ZE | DRAW NG NUVBER REV.
D 051- 7577 D
SCALE SHT oF
NOE 76 109

2

1




CRI Tl CAL
5V SO FET 7800
| RF7410GPBF
PP5V.
scs_=PP5V_S3_SOFET o8 . SV_SO_ 70ns 6ns 708
{ s D
R7800* Cr801 * : s
0. 15UF ——
1o T G
118w iov ,
sk C7800
’ R7801 0. 01UF
P5VSO_EN L VN P5VS0_SS i H 2
196
10%
friadad Zov.
s s R
D
’;} Q7801
< G BSS138_G
7005 [T P5VS0 _EN 1 | }—l s oo
2
1.5V SO FET
7008 sc3_=PP5V_S3 PWRCTL . =PPDDR S3 SOFET
C7829
0. 1UF
1 2
ok 5|67 |8 CONFI RM USI NG THI S FET
39
%1?225 ) CRI Tl CAL
1 2 P1V5S0_SS b 825
uiow . Jk% 8870_G
Mos” s so-8
—
1|23
1
R7825 . PP1V5 SO FET o7
10K 3 MAKE BASE=TRUE
1% VOLTAGE=1, 5
1/ 16W D M N_LI NE W DTH=0. 6 nm
e = NN R NEPTYER
e R718K26 s Qrez27 MAX_NECK_LENGTH=3 MV
P1V5S0_EN L O g 7] BSS138_G
1 s soT23
156
1/ew
3 M- LF 2
oz
LD\ Q7826 1 C7826
2N7002 0. 068UF
=MCPDDR EN 1\c Kg Sorzs- L =4 i
o [T |13 = .

P1V5S0 EN L RC

CERM
402

CRI Tl CAL
3.3V S3 FET Q7850
| RF7410GPBF
PP
o =PP3V3 S5 S3FET so8 . 3V3 S3 687 608 604 708
s
R R
R7850" Cr851 ¢ ! s
125 0 033][11’5“ G
yidw v,
sk ‘| crss0
’ R7851 0. 01UF
P3V3S3 EN L SL 2. | Pavass ss e
1% [ |
yiow 10%
s Mok R
D
g} Q7851
_ G BSS138_G
7000 [Ty =P3V3S3 EN i\ g 1) 82
2
CRI Tl CAL
3.3V SO FET Q7853
| RF7410GPBF
PP
v =PP3V3 S5 SOFET sos . 3V3 SO s3cs 688 605 607 708
s i .
{ S Dyt
R7852* Crgs2 ¢ ! s
0. 1UF —/—
o T Gr—
fraets e 2
-Le pris . -
: R7853 oC og:ii
P3V3S0 EN L 100K P3V3S0_SS ' } } 2
3 402 R
D
g} Q7854
= G BSS138_G
7005 [y =P3V3S0_EN N
2
MCP79 DDR PAD LEAKAGE |'S HI GH ENOUGH THAT
NVI DI A RECOMVENDS UNPOWERI NG DURI NG SLEEP.
I N ORDER TO SUPPORT UNPOWERI NG RAI L, HARDWARE
MUST GUARANTEE MEM CKE SI GNALS ARE LOW
BEFORE RAIL IS TURNED OFF, AND REMAI NS LOW
UNTI L AFTER RAI L TURNS BACK ON OR DI MvB
W LL EXI T SELF- REFRESH PREMATURELY.
MEM VTT_EN OUTPUT FROM MCP79 USED TO ENABLE CLAMP
ON VTT RAIL, WH CH PULLS ALL CKE SI GNALS
LOW THROUGH VTT TERM NATI ON RESI STORS.
R7875
wos SPPVTT SO VTTCLAVP 2 29 1 vrtaawe L 90mA max | oad @0. 9V
o 81nMW nax power | | Rds(on) Vgs +/ - !
"on | | RF7410 13A 7N0OHM 8V |
sc3_=PP5V S3 VTTCLAMP 1 | RF7413 9. 6A 18nOHM 20V |
875 | b | FDS4435 8. 8A 35M0HM 25V,
R7876" SSMBNISFEAPE | | | | RF7406 5.8A 70MOHM 20V
100K - | | RF6402 3.7A 65M0OHM 12v }
ow Sl 2302 1. 6A 115mOHM 8V
VAT o o en o et o B
s

875

SSMBN15FEAPE
SOT563

DDRVTT EN

75c8 9c2 [TN)

S3 & SO FETs
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son_ =PP3V3 S§ P1V05S5

MCP 1. 05V_S5 AUXC SUPPLY

(ENABLED AT 2,8V M NI MUM
1

1
R7922 i C7920
5% 22UF
R7923 Liew Y
23.2K o[ %6t 2l g
AT 1V05S5 AVI N CRI Tl CAL
b7 M NREGKW DTHEO” 10 S =
o o - 2. 2UH- 3. 25A
AVTRBVIN I HCP1616BZ- SM
P1V05 S5 EN 6 en CRITI OALS\,\ 1 1vo5s5 sw 1 (Y L2 PP1VO5 S5 REG 3405 62 72
s lon L7980 w4 HHUEHARS L cr0s2 Y R vout = 1.05v
TPS6 0 —— 22PF 49. 9K MAX Current = 1.5A
OSTUFE 7 Mo g PG_8 2 §§§/ AT
. C7901 QA BEM 2| WELF 1| C7983 FREQ = 1Mhz
| 0. 1UF 1 C7981 AGND PGADTHRM PAD 1V05S5 FB Rb —
T 19% [~ 0.1UF 1 <Rb> > 6.3V
2 — d « R7981 2| &
2 x8R 66. 5K
%85 PGOOD_1V05_S5 70c2 1%
1/16W
MF- LF
2| 402
VoUT = 0.6V * (1 + Ra/ Rb) l
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MCP ONLY 1.8V_SO0 PONER SUPPLY
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55 <
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Maos, TPS62200 L8010
4| pgOT23 5 LF 10UH1. 7A
1Vv8S0 EN 3lEN S\ 10803 1V8_SW 1 2 PP1V8 SO REG 65 7om
G\D NE . VBCDRI 5D48- SM
3 M RRERW BFFES: T VOUT = 1.8V
MAX CURRENT = 300MA
L 1G NOSTUFF G e
- 1
51 R8010*) c8012:| C8013: C8014 :
F <RA) 9% 33PF 10UF L 10UF -
% 0 —T— % —T— % —T
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Page Not es

Power aliases required by this page:
- =PP3V3_S0_MXM

- =PP5V_S0_MXM

- =PPV_S0_MXM_PWRSRC

Signal aliases required by this page:
( NONE)

BOM options provided by this page:
- MXM

s5c2 aace esas 6ss PPBV3 SO XM M
R8400" 98400
100K B35P101-111
[ (':2' pil i“)"
4022 APPLE P/ N\ 516S0676
MXM CLKREQ L 154 ~|CLK_REQ* DP A AUX* |5 277 MXM DP_A AUX N
sscc MKM PCIE_STD SWNG L 19 HPEX_STD_SW DP_AAUX219 MM DP A _AUX_P
srcr CLK_100M MXM P 155 |PEX_REFCLK DP_A_HPD_276 MM D A HPD
a7 LK 100M MM N 153 |PEX_REFCLK* DP_A_LO* |, 253 MXM DP A M. N<O>
DP_A_LO| 255 MXM DP A M. P<0>
s7c; MKM RESET L 156 |PEX_RST* op A L1 [ 258 e LSO
sons 10200 MXM PCLE D2R N<O> 147 PEX_RX0* DP_A L1| 261 MXM DP A M. P<1>
som 10209 MXM POLE D2R P<0> 149 "|PEX_RX0 DP_A L2* | 265 MXM DP A M. N<2>
somt 10200 MXM POLE D2R_Nel1> 141 JPEX_RX1* o A L2 267 M DP A M. P<2s
684 10200 VXM PCI E D2R P<1> 143 |PEX_RX1 DP_A L3* 271 MXM DP A M. N<3>
soas 1020 MKM PCIE D2R N<2> 135 PEX_RX2* DP_A L3 273 MXM DP A M. P<3>
soas 10200 MKM PCIE D2R P<2> 137 |PEX_RX2 o B A L 270 0 D B A N
soas 10200 MKM PCIE D2R N<3> 121 HPEX_RX3* " o A 912 YT
somt 10208 MKM PCOLE_D2R P<3> 123 |PEX_RX3 .
684 10200 MXM PCI E D2R N<4> 115 ~[PEX_RX4* O & DP_B_HPD|_274 MXM DP B HPD
soms 10208 MKM PCOLE_D2R P<4> 117 |PEX_Rxa g o o Lo | 206 o o B . o
soas 1020 MXM POIE_D2R_N<5> 109 HPEX_RX5* 5 5 Lol 245 o e e
sess 10200 MKM PCI E DR P<5> 111 |PEX_RXS or_e.Lop 248 M4 0P B M._P0>
O £ o Pet 108 opEx_R6t oP_B L1] 254 MXM DP B M. P<1>
sons 10200 MXM POIE_D2R_P<6> 105 |PEX_RX6 B
DP_B_L2* | 258 MXM DP B M. N<2>
se0t 10208 MKM PO E_D2R N<7> 97 H|PEX_RX7* > B
sscs 10200 MXM PCI E_D2R P<75> 99 _|PEX_RX7 DP_B_L2| 260 MMDP B M._P<2>
- DP_B_L3* |, 264 MXM DP B M. N<3>
scos 10200 MKM PCIE D2R N<8> 91 PEX_RX8* |
sccs 10202 MKM PCI E D2R P<8> 93 JPEX_Rx8 DP_B_L3| 266 MXM DP B M. P<3>
sccs 1020 MKM PCIE D2R N<9> 85 |PEX_RX9* DP_C_AUX® |5 223 WM P C AUX N
secs 10200 MXM PCLE D2R P<9> 87 |PEX_RX9 DP_C_AUX|_225 MKM DP_C AUX_P
scos 10200 MKM PCIE D2R N<10> 79 JPEX RX10*
socr 10200 MXM_PCI E_D2R_P<10> 81 |PEX_RX10 DP_C_HPD|_234 MXM DP_C HPD
860t 10208 MXM PCI E D2R N<11> 73 H[PEX_RX11* DP_C LO* | 199 MXM DP C ML N<O>
sect 10208 MKM PCOLE_D2R P<11> 75 |PEX_RX11 bP. G Lo| 201 Yy ——
sccs 10200 MXM PCI E_D2R_N<12> 67 |PEX_RX12* DP_C_L1* |, 205 MXM DP_C_M._N<1>
se0t 10208 MKM PO E_D2R P<12> 69 |PEX_RX12 P G L1| 207 MM DP G M. Pels
se0t 10208 MKM PO E_D2R N<13> 61 |PEX_RX13* P G L2+ 211 Yy —
seos 10200 MXV POIE DIR P<i13> 63 |PEX_RX13 oP_C 2] 213 MXM DP C M. P<2>
se0t 10208 MKM PO E_D2R Ne<14> 55 |PEX_RX14* bP. G Lov | 217 Yy —
se0t 10208 MKM PO E_D2R P<14> 57 |PEX_Rx14 PG La| 219 Yy —
s60t 10208 MKM PO E_D2R N<15> 49 |PEX_RX15*
ssot 10200 MKM PO E_D2R P<15> 51 PEX7§12 DP_D_AUX* 15,230 MXM DP D AUX N
= DP_D_AUX|_ 232 MXM DP D AUX_P
10200 s0ss MXM PCI E_R2D N<0> 148 JPEX_TXO*
1020 aons MXM_PCI E_R2D P<0> 150 _|PEX_TXO DP_D_HPDL_236 MXM P D _HPD
1o2c3 soss MKM PCILE R2D Nel> 142 H|PEX_TX1* DP_D_LO* | 206 MKM DP D M. N<O>
10208 soes MXM PO E_R2D P<l> 144 PEX_TX1 DP_D_LO| 208 MXM DP D M._P<0>
10200 s MXM PCI E R2D N<2> 136 PEX_TX2* DP_D L1* 5212 MXM DP D M. N<1>
10200 s MXM PCI E R2D P<2> 138 |PEX_TX2 DP_D L1| 214 MXM DP D M. P<1>
10203 sops MXM POLE ROD Ne3> 120 JPEX_TX3* DP_D L2*|, 218 MXM DP D M. N<2>
1o2e3 soes MXM PCILE R2D P<3> 122 |PEX_TX3 DP_D L2| 220 MXM DP D M__P<2>
10200 soes MXM PCI E_R2D Ned> 114 JPEX_Txa* T Yy —
10205 soes MXM PO E_R2D P<4> 116 |PEX_TX4 DP_D L3| 226 MXM DP D M. P<3>
10200 soes MXM PCI E_R2D N<5> 108 HPEX_TX5*
10208 sess MXM PCI E R2D P<5> 110 |PEX_TX5
10200 soes MXM POl E_R2D N<6> 102 HPEX_TX6*
10208 socs MXM POl E_R2D P<6> 104 |PEX_TX6
10208 secs MXM POl E_R2D N<7> 96 |PEX_TX7*
10200 socs MXM PCI E_R2D P<7> 98 |PEX_TX7
10200 socs MXM PCI E_R2D N<B> 90 |PEX_TX8*
10208 secs VXM PCI E R2D P<8> 92 |PEX_TX8
10200 socs MXM PCI E_R2D N<9> 84 |PEX_TX9*
10208 secs VXM PCI E R2D P<9> 86 |PEX_TX9
10200 sscs MXM PCI E_ R2D N<10> 78 HPEX_TX10*
10208 secs MXM PCI E_R2D P<10> 80 PEX_Tx10
10208 secs MXM POl E_R2D N<11> 72 JpEX TX11*
10200 socs MXM POl E_R2D P<11> 74 |PEX_TX11
10200 socs MXM PCI E_R2D N<12> 66 |PEX_TX12*
10208 secs MXM PCI E_R2D P<12> 68 |PEX_TX12
10200 socs MXM PCI E_R2D N<13> 60 JPEX_TX13*
10208 secs MXM POl E_R2D P<13> 62 |PEX_TX13
10208 secs MXM POl E_R2D N<14> 54 JPEX_TX14*
10208 se0s MXM PCI E_R2D P<14> 56 PEX TX14
10200 socs MXM PCI E_R2D N<15> 48 |PEX_TX15*
10208 seps VXM PCI E R2D P<15> 50 |PEX_TX15

8748

8748

8748

8788

8788

8788

8788

8788

8788

8788

8788

8704

8704

8704

8704

8704
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8704
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8704
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8704
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8704

8704

8704
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8784
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8784
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sna =PP5V_S0 MXM

MXM

18410 |1 C8401
0. 001U 22UF
10% 20%
50V , 6.3V
X7R CERM
202 805

=PP3V3 SO MXM 6gs ssas sape sscz

MXM

J8400

B35P101- 111
F-RT- S|
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278
3va(| 280

5v

E2

PWR_SRC( | E1

1

s
PR

0
%

»
83852
ND<S

o

5
OF— 220UF

MXM SPEC POVNER REQUI REMENTS
(NOT NECESSARI LY THE SAME FOR EVERY MODULE)

VOLTAGE CURRENT POVNER

3v3 1.0 A 3.3 W

5V 2.5 A 12.5 W

PWR (7-20V) UP TO 10 A PLATFORM DEPENDENT

35V
ELE(

C
6. 3X5. 5- SML

=PPV_SO0 MXM PWRSRC s3cs

— UF 0. 001UF —/— 0. 001UF
wOTE TE
2 SR 2 X7R XTR
402 402 202
MXM PCl e, DP & Power
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Page Not es

Power aliases required by this page:
- =PP3V3_S0_MXM

Signal aliases required b hi s page:
T Lo TR DATA L P\t i PDD, PULLUP PULLUPS & PULLDOANS AT MXM CONNECTOR

- =SMB_MXM_THRM_CLK

BOM options provided by this page:

MXM MXM
B35P101- 111 B35P101-111
F- RT- SM F-RT- S
s7c7 ssas MXM LVDS DDC CLK 35 |LVDS_DDC_CLK (1o s B oFa W = 55%%%/\/@5%% CARD NOSTUFF
s7c7 ssie MXM LVDS DDC DAT 33 |LVDS_DDC_DAT VGA_DI SABLE*| 21 MXM VGA DI SABLE L gspe 11 145 R8510
M VGA DI SABLE L 2 1
TP_MXM DVI_HPD 31 |pvi_HPD GPICol 26 TP MXM GPI QD 12 1:? o MR ME-LF 5% 1/ 16W
TP VXM GPI OL ’ )
700 MXM LVDS A CLK N 176 JLVDS_LCLK* g: g gg TP MM GPl 2 17 152 492 M
a7or MKM LVDS A CLK P 178 |LVDS_LCLK 36 157 ELOAT = LOW SW NG R8504
HDM _CECL_29 TP_MXM HDM _CEC 37 166 GND = HI GH SWNG
s7or VXM LVDS A DATA N<O> 200 ~LVDS_LTX0* - ¢ 45 4'173 » sacs MKM PCI E STD SWNG L 2 1
sror MXM LVDS A DATA P<0> 202 |LVDS_LTX0 ceEm|_38 47 174 MF-LF 5% 1/16W
39 2
s7or MXM LVDS A DATA N<1> 194 ~LVDS_LTX1* ig A 52 179 40
s7or MKM LVDS_A_DATA P<1> 196 [LVDS_LTX1 cenel_a1 53 180
aror MKM_LVDS_A_DATA_N<2> 188 |LVDS_LTX2* CcEMA|_42 :2 122 -
MXM LVDS A DATA P<2>
o707 190 |LVDS_LTX2 g iwmgﬁ ! 64 191 4
s7or MXM LVDS A DATA N<3> 182 ALVDS_LTX3* OEM774 65 192
s7or MKM LVDS A DATA P<3> 184 |LVDS_LTX3 - 45 70 197
MXM PNL_BL _EN
s7or MKM LVDS B CLK N 169 |LVDS_UCLK* PN._BL_EN-29 o ;é ;gg
a7or MXM LVDS B CLK P 171 |LVDS_UCLK PNL_BL_PWM_27 MXM PNL_BL PWM g7c;
| _BL_| 77 || o oo 204
g7or MXM LVDS B DATA N<O> 193 ~LVDS_UTX0* PNL_PWR_EN_23 MXM PNL_PWR EN g7p7 82 209
s707 MXM_LVDS B _DATA P<0> 195 |LVDS_UTX0 RsVDOL_10 :2 ig
s7or MKM LVDS B DATA N<1> 187 |LVDS_UTX1* RSVD1|_159 89 216
M LVDS_B_DATA_P<1
707 WX DS <1> 189 |LVDS_UTX1 5 gssgiizl 94 221 =PP3V3 SO MXM ggs gsps aave sace
a7or MKM LVDS B DATA N<2> 181 HLVDS_UTX2* 4 RSVD4|_163 95 222
s7or MKM LVDS B DATA P<2> 183 |LVDS_UTX2 100 228
= 8 RSVD5|_165 o1 a4
s7or MKM LVDS B DATA N<3> 175 |LVDS_UTX3* RSVDG|__167 106 £3
a70r MXM LVDS B DATA P<3> 177 |LVDS_UTX3 RSVD7| 227 107 250
s RSVD8| 229 112 251
PM MXM EN 8 231
7008 PVR_EN o | @ RSVD9| 23 113 256 R8500
ases 70a3_PM_MXM_PGOOD 6 _|PWRGOOD < |5 RSVD10|_233 118 257 TOOK
socs_ MXM PWR LEVEL 18 |PWR _LEVEL E 14 Q RSVD11| 235 110 262 sses ocs MXM DETECT L 1 2
win 237 M- LF 5% 1/ 16W
5200 =SMB_MXM THRM SCL 34 |SMB_CLK = E Esszgii 238 124 263 PULLED TO ND_ON_ VKM 02
420 =SMB_MXM THRM SDA 32 |sve_DAT O 23 125 268 RE-BER TOUSECDR BN
— EE RSVD14| 239 133 269 R8501
sos MXM ALERT L 22 {TH_ALERT* g g RSVD15| 240 134 275 TOOK
soas MXM OVERT L 20 ~TH_OVERT* & RSVD16| 241 139 282 ssse MXM DETECT R 1 2
TP_MXM TH_PWM 24 |TH PWM RSVDL7| 242 140 283 ME-LF 59 1/ 16W
_ RSVD18| 243 E4
TP_MXM VGA DDC CLK 160 |VGA DDC_CLK % RSVD19|_245
TP_MXM VGA DDC DAT 158 |VGA DDC DAT & RSVD20| 247
TP_MXM VGA BLUE 172 |VGA BLUE 9 Rsviz iig = 1
TP_MXM VGA_GREEN 170 |VGA_GREEN o RSVDZ 16 = =PM_MXM_PGOOD_PULLUP  7om
TP_MXM VGA HSYNC 164 |VGA_HSYNC 8 RSvbes 9
o M VoA TED o Nearer © PRSNT_L* | 281 MXM DETECT_L ocs sses SYSTEM | NTEGRATOR MUST ALI AS THI S El THER TO A VOLTAGE RAI L,
L M DETECT R
B vy Syerue 1o v vormc 5 PRSNT_R* |, 2 WX CT R sse0 OR ANOTHER OPEN- DRAI N PGOCD SI GNAL DEPENDI NG ON DESI RED BEHAVI OR
< WAKE* |~ 4 TP_MXM WAKE L
REg03
7083 sses_PM_MXM _PGOOD 2 1
M--LF 5% 1/16W
402
MXM SYSTEM | NFORVATI ON ROM
PLACE CLOSE TO J7800
=PP3V3 SO MXM o5 save sace sscz
M
1 C8570
——0. 1UF
W
STUFF FRRARIFE PROTECT | 5 appRess: ACq 2 R
1
R8570Q , L MXM |/ O

E2/ NC2 MXM

9 > spAL5 MXM LVDS DDC DAT gsts s7cr
%/{:lﬁ\év — “IE1/NC1CRI TI CAL SYNC_MASTER=K50 SYNC_DATE=07/ 30/ 2008
- 1 6 MXM LVDS DDC CLK
4022 FO/ e s oo w1t I CE OF PROPRI ETARY PROPERTY
MXM ROM WP 7 us570
M24C02- WWIN6 TPHF THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
S8 PROPERTY OF APPLE COVPUTER, |NC. THE POSSESSOR
VSS AGREES TO THE FOLLOAN NG
4 | TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
Il NOT TO REVEAL OR PUBLI SH I N WHOLE CR PART

SIZE DRAW NG NUMBER REV.
D 051- 7577 D
Cﬁj APPLE | NC. — - -
NONE 85 109

8 7 6 5 4 3 | 2 1




10208

10208
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10208
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10208

10208
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10208

10208

10208

10208

10208

SLOTB MXM TX CAPS

o rmy_PEG_R2D_C_N<0> MMC8600 0. 1UFy || 2 100% 16v xR 402 MXM POl E_R2D P<15> oo e
oo oy PEG_R2D_C_P<0> MMC8601 0. TUF, || 2 10% 16v x5R 402 MXM PClLE_R2D_N<15>  pon oo
oo [y PEG R2D C P<1> mMMC8602 0. 1UF, 2 10% 16V X5R 402 MXM PCI E R2D P<14> (o o
s oy PEG_R2D C N<1> MMC8603 O0-1UF; || 2 10% 16v xsR 402 MXM PClLE R2D N<14> o oo
oo [y PEG R2D C N<2> MMC8604 0. 1UF, 2 10% 16V X5R 402 MXM PCIE R2D P<13> (oo o
oo [y PEG R2D C P<2> MMC8605 0. 1UF, 2 10% 16V X5R 402 MXM PCIE R2D N<13> (oo e
o [y PEG R2D C N<3> MMC8606 0. 1UF, 2 10% 16V XS5R 402 MXM PCIE R2D P<12> (o somes
oo [y PEG R2D C P<3> mMMC8607 0. 1UF, 2 10% 16V XS5R 402 MXM PCIE R2D N<12>  po oo
o rmy_PEG_R2D_C_N<4> MMC8608 0. TUFy || 2 10% 16v xR 402 MXM POl E_R2D P<11> o i
o rmy_PEG_R2D_C_P<4> MMC8609 O-1UF; || 2 10% 16v xsR 402 MXM PCI E_R2D N<11>  yo o
oo oy PEG_R2D_C_N<5> MMC8610 0. TUFy || 2 100% 16v xR 402 MXM PCI E_R2D P<10> 1o somes
o rmy_PEG_R2D_C_P<5> MMC8611 0. TUF, || 2 10% 16v xR 402 MXM PCI E_R2D N<10> 1o somes
o rmy_PEG_R2D_C_N<6> MMC8612 0. 1UFy || 2 100% 16v xR 402 MXM PCl E_R2D P<9> —
oo oy PEG_R2D_C_P<6> MMC8613 0. TUF, || 2 10% 16v x5R 402 MXM PCl E_R2D_N<9> [ 10200
o rmy_PEG_R2D_C_N<7> MMC8614 0. 1UF; |1 5 100 16v x5R 402 MXM PCl E_R2D P<8> —
o rmy_PEG_R2D_C_P<7> mMC8615 O- 1UF, || 2 10 16v x5R 402 MXM PCl E_R2D N<8> -
oo oy PEG_R2D_C_N<8> mMCg616 0. 1UF, 2 10% 16V X5R 402 MXM PCl E_R2D P<7> P
oo oy PEG_R2D_C P<8> MMC8617 0. 1UFy || 5 100 16v xR 402 MXM PCl E_R2D_N<7> o w0
o [my_PEG_R2D_C N<9> mMcge18 0. 1UF, 2 10% 16V X5R 402 MXM PCl E_R2D P<6> —
oo oy PEG_R2D C P<9> MMC8619 O-1UF; || 2 10% 16v xsR 402 MXM PCl E_R2D_N<6> -
o [y PEG R2D C N<10> MMC8620 0. 1UF, 2 10% 16V X5R 402 MXM PCl E_ R2D P<5> .
wo oy PEG_R2D C P<10> MMC8621 O-1UF; || 2 10% 16v x5R 402 MXM PCl E_R2D_N<5> —
o [my_PEG _R2D C P<11> mMCg622 0. 1UF, 2 10% 16V X5R 402 MXM PCl E_R2D P<4> —
o [my_PEG _R2D C N<11> mMCg623 0. 1UF, 2 10% 16V X5R 402 MXM PCl E_R2D N<4> -
o rmy_PEG_R2D_C N<12> mMCg624 0. TUF, |1 5 100 16v xR 402 MXM PCl E_R2D P<3> —
PEG R2D_C P<12> MMCg625 0. 1UF, 2 10% 16V XS5R 402 MXM PCl E_R2D_N<3> Lores
o [T o>
o [y PEG R2D C N<13> MMC8626 0. 1UF, 2 10% 16V X5R 402 MXM PCl E_ R2D P<2> .
so oy PEG_R2D_C P<13> MMC8627 0. 1UF, || 2 10% 16v xR 402 MXM PCl E_R2D_N<2> o 10700
oo [y PEG R2D C N<14> mMMCg628 0. 1UF, 2 10% 16V X5R 402 MXM PCl E_ R2D P<1> -
s [y PEG R2D C P<14> MMC8629 0. 1UF, 2 10% 16V X5R 402 MXM PCl E_ R2D N<1> [ 10700
o [y PEG R2D C N<15> MMC8630 0. 1UF, 2 10% 16V X5R 402 MXM PCl E_R2D P<0> R
o [y PEG R2D C P<15> mMCgE31 0. 1UF, 2 10% 16V X5R 402 MXM PCl E_R2D N<O> o 10700

84A8

84A8

84A8

84A8

84A8

84A8

84A8

84A8

84A8

84A8

84A8

84A8

84A8

84A8

84A8

84A8

84A8

84A8

8488

8488

8488

8488

8488

8488

8488

8488

8488

8488

8488

8488

8488

8488

10208 8488

10208 8488

10208 8488

10208 8488

10208 8488

10208 8488

10208 8488

10208 8488

10208 8488

10208 8488

10208 8488

10208 8488

10208 84ca

10208 84ca

10208 84ca

10208 84ca

10208 84ca

10208 84ca

10208 84ca

10208 84ca

10208 84ca

10208 84ca

10208 84ca

10208 84ca

10208 84ca

10208 84ca

10208 84ca

10208 84ca

10208 84ca

10208 84ca

10208 84ca

10208 84ca

SLOTB MXM RX CAPS

> MXM PCIE D2R P<15>  MMC8632 0.1UF; || 2 10% 16V X5R 402 PEG D2R N<O> [T 07 5co
> MM PCI E_D2R N<15> mmMCg633 0. 1UF; 2 10% 16V X5R 402 PEG D2R P<0> [T 10209 05
> MXM PCIE D2R P<14>  MMC8634 0.1UF; || 2 10% 16V X5R 402 PEG D2R P<1> [T 070 5co
MXM PCl E D2R N<14>  MMC8635 0. 1UF; || 2 10% 16v xsR 402 PEG D2R N<1> 102 008
™ o
> MXM PCIE D2R P<13>  MMCB8636 0.1UF; || 2 10% 16V X5R 402 PEG D2R P<2> [T 07 5co
o MXM POl E D2R N<13>  MMCB637 0.1UF; || 2 10% 16V X5R 402 PEG D2R N<2> T
> MXM PCIE D2R P<12>  MMCB8638 0.1UF; || 2 10% 16V X5R 402 PEG D2R P<3> [T 070 5co
MXM PCI E D2R N<12>  MMC8639 0. 1UF; || 2 10% 16v xsR 402 PEG D2R N<3> Lo2m acn
™ o
> MXM PCIE D2R P<il>  MMC8640 0.1UF; || 2 10% 16V X5R 402 PEG D2R_N<4> [T 10268 5cs
> MXM PCIE D2R N<11>  MMCB8641 0.1UF; || 2 10% 16V XSR 402 PEG D2R P<4> [T 07 5co
oy MXM PO E D2R P<10>  MMC8642 0-1UFy || 2 10 16v xsR 02 PEG D2R N<5> TS 20700 5co
MXM PCl E_ D2R N<10>  MMC8643 0. 1UF, 2 10% 16V X5R 402 PEG D2R P<5> 10200 906
™ o
> MXM PCl E_D2R P<9> MMC8644 0. 1UF; | 2 10% 16v xsR 402 PEG D2R_P<6> [T 10268 5cs
[ MXM PCI E_D2R N<9> MMC8645 0. TUFy || 5 100 16v x5R 402 PEG D2R N<6> [T 10268 5cs
> MXM PCI E D2R P<8> MMC8646 0. TUFy || 2 100 16v x5R 402 PEG D2R N<7> g pr——
™ MXM PCl E D2R N<8> mmMCg647 0. 1UF, 2 10% 16V X5R 402 PEG D2R P<7> [oOTy 767 10200 908
> MXM POl E_D2R P<7> MMC8648 O0-1UF; || 2 10% 16v xsR 402 PEG D2R_N<8> [T 10268 5cs
> MXM POl E_D2R N<7> MMC8649 0. 1UF; || 2 10% 16v xsR 402 PEG D2R_P<8> [Ty 10200 500
> MXM PCIE D2R P<6> MMC8650 O-1UF; || 2 10% 16v xsR 402 PEG D2R N<9> [T 07 5co
> MXM PO E D2R N<6> mMCge51 0. 1UF, 2 10% 16V X5R 402 PEG D2R P<9> [Ty 10256 508
o MXM POl E_D2R_P<5> MMC8652 0. TUFy 11 5 100 16v x5R 402 PEG D2R N<10> TS 10200 15
[ MXM PCI E_D2R N<5> MMC8653 0. TUFy || 2 100 16v x5R 402 PEG D2R P<10> [T 10268 5cs
> MXM POl E_D2R P<4> MMC8654 O0-1UF; || 2 10% 16v xsR 402 PEG D2R N<11> [T 10268 5cs
> MXM PCIE D2R N<4> MMC8655 O0-1UF; || 2 10% 16v xsR 402 PEG D2R P<11> [T 07 5co
oy MXM_PCI E_D2R_P<3> MMC8656 O- 1UF; || 2 10% 16v X5R 402 PEG D2R_N<12> [y 1020 oo
om MXM POl E_D2R N<3> MMC8657 0. TUFy || 2 100 16v x5R 402 PEG D2R P<12> TS 10700 500
> MXM POl E_D2R P<2> MMC8658 O-1UF; || 2 10% 16v xsR 402 PEG D2R_N<13> [T 10268 5cs
> MXM POl E_D2R N<2> MMC8659 0-1UF; || 2 10% 16v xsR 402 PEG D2R _P<13> [T 10268 505
oy MXM_PCI E_D2R_P<1> MMC8662 0. TUF; 11 2 100 16v x5R 402 PEG D2R_P<14> [y 1020 oo
MXM PCl E_D2R_N<1> MMC8663 0. TUF; || 2 100 16v x5R 402 PEG D2R_N<14> soaa 20s
o oy
> MXM POl E_D2R P<0> MMC8660 O-1UF; || 2 10% 16v xsR 402 PEG D2R_N<15> [T 10268 5cs
[ MXM PO E_D2R N<0> MMC8661 0. TUFy || 2 100 16v x5R 402 PEG D2R P<15> [Ty 10200 500
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Page Not es

Power aliases required by this page:

A MXM LVDS_A_DATA_P<3..0> LVDS _EG A DATA P<3..0> UNUSED DP | NTERFACES

107C2 89B8 B9CB 89D
— MAKE_BASE=TRUE

Signal aliases required by this page: = MXM _LVDS _A_DATA_N<3. . 0> — IJA\»!ED%E—ET?E'A_M 107C2 8988 89C3 8908
( NONE) -~ }
- MXM LVDS B DATA P<3..0> _ LVDS EG B DATA P<3..0> R wesMXM DP_C_M._N<O. . 3> = TP_MXMDP_C M_N<O..3>
— = BASESTROE.
BOM options provided by this page: - MXM LVDS B DATA N<3..0> |’\7A\K/EDS %(5—: B_DATA N<3..0> 107C2 BOAB B9CS BODS ses VXM DP_C M._P<0. . 3> — TP_MXM DP_C M. '3:3;5‘&?;
— BASE=TROE . .
( NONE) |
e MXM_LVDS_A_CLK_N LVDS EG A CLK_N s MXM DP_C_AUX N = TP_MXM DP_C_AUX_N
o — MAKE_BASE=TRUE 107C2 8988 — MAKE_BASE=TRUE
weMXM _LVDS_A_CLK_P — LVDS EGA CLK P i wicsMXM_DP_C_AUX_P — TP_MXM DP_C AUX_P
e MXM _LVDS_B_CLK_N — LVDS EG B CLK_N R )
weMXM _LVDS_B_CLK_P _ LVDS EG B CLK_P I ores MKM DP_C_HPD = TP_MXM DP_C _HPD

VAKE_BASE=TRUE

s MXM _PNL_BL_EN — LVDS_BKL_ON 606 8C3 90A3 9004
== VAKE_BASE=TRUE
s MXM_PNL_PVWR_EN — _VDB§gg EG PANEL_PWR a0a3 9088
— =TRU
s MXM_PNL_ BL_ PVWM — LVDS EG BKL_PVW s006
— MAKE_BASE=TRUE
ssoe o5 MXM_LVDS _DDC_DAT — L}(/EDB%EIT:_R(E DDC_DATA somt
asoa sss VXM _LVDS_DDC_CLK — LVDS EG DDC CLK soa

VAKE_BASE=TRUE

waCLK_100M MXM P — %Umg;RlélooM PCIE P o8 1023
waCLK_100M MXM N . GPU CLK100M PCI E N o8 1023 703

— VAKE_BASE=TRUE

wesMXM_RESET_ L — PEG RESET_L a2 0001 scs MXM DP_B_M._N<O. . 3> — TP_MXM DP_B M. N<O.. 3>
— MAKE_BASE=TRUE — “VAKE_BASE= I RUE
wcsMXM DP_B_M._P<0. . 3> _ TP_MXM DP_B M. _P<0.. 3>
— I:_BASI:—IRUE
oscs VXM _DP_B_AUX_N — TP_MXM DP_B AUX N
e — — “WAKE_ BASE=TRUE
0icsMXM DP_B_AUX_P _ TP_MXM DP_B AUX P
— —WVAKE. BASE=TRUE
oicsMXM_DP_B_HPD — TP_MXM DP_B_HPD
— VARE_BASE=TRUE
THESE ALI ASES ARE TO CONFORM W TH K50/ K52 SHARED CONNECTOR PAGE
oicsMXM _DP_A_M__N<0> — DP_EG M._N<0> ——
— VARE_BASE=TRUE
sics MXM DP_A_M__P<0> _ DP_EG M. P<0> ——
— VARE_BASE=TRUE
oicsMXM DP_A M._N<1> — DR EG M. N<1> S oosMXM DP_D _M._N<O. . 3> — TP_MXMDP D M NSO . 3>
e MXM DP A M. P<l> = P 1= oree sics oies MXM_DP_D_M__P<0. . 3> _ TP_MXM DP_D M_P<0. 3>
e — “NAKE_BASE=TRUE
s MXM DP_A M. N<2> = R e M, N<2> 0702 o169 ssss MXM DP_D_AUX_N — TP_MXM DP_D AUX N
— = “WAKE_BASE=TRUE
ne MM DP A M. P<2> = BEKEEBG@'%"—‘ 2= o702 o187 ssesMXM DP_D_AUX_P — TP_MXM DP_D AUX P
— —WVAKE. BASE=TRUE
sics XM DP_A_M._N<3> _ DP EG M._N<3> R osesMXM_DP_D_HPD _ TP_MXM DP_D HPD
— VARE_BASE=TRU — VARE_BASE=TRUE
oics MXM DP_A M__P<3> — DR EG M. P<3> —
- — - - — VARE_BASE=TRU
0icsMXM_DP_A_HPD _ DP EG HPD ..,

— VARE_BASE=TRUE

sas MXM DP_ A AUX N — DP_EG AUXCH N 934 10702
=S MAKE. BASE=TRUE

sss MXM DP_A AUX P — DP_EG AUXCH P 9384 10702
— - = = — - MAKE_| E=TRUE
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RP8900
0
10702 1883 LVDS | G A DATA P<0> 1 4 LVDS CONN A DATA P<0>
107
1072 1083 LVDS | G A DATA N<O> 2 3 LVDS CONN A DATA NeOs o %
107C2 9086
5%
1/ 16W
SM LF
RPE9'10
0
1072 s70s LVDS EG A DATA P<0> 4 1
107c2 s70s LVDS EG A DATA N<O> 3 2
5%
1/ 16W
SM LF
RP8901
0
10702 1883 LVDS | G A DATA P<1> 1 4 LVDS CONN A DATA P<1>
1072 1083 LVDS | G A_DATA N<1> 2 3 LVDS GONN A DATA Nels 1o7cz 9088
1072 9088
5%
1/ 16W
SM LF
RPE911
0
107c2 s70s_LVDS EG A DATA P<1> 4 1
107c2 s70s_LVDS EG A DATA N<1> 3 2
5%
1/ 16W
SM LF
RPE8902
0
10702 1883 LVDS | G A DATA P<2> 1 4 LVDS CONN A DATA P<2>
1072 1083 LVDS | G A DATA N<2> 2 3 LVDS OCNN A DATA Ne2> 1o7cz 90n8
107C2 9086
5%
1/ 16W
SM LF
RPEG12
0
107c2 s70s LVDS EG A DATA P<2> 4 1
107c2 s70s LVDS EG A DATA N<2> 3 2
5%
1/ 16W
SM LF
RP8903
0
10702 1883 LVDS | G A DATA P<3> 1 4 LVDS CONN A DATA P<3>
1072 1083 LVDS | G A_DATA N<3> 2 3 LVDS_CONN A DATA Ne3s ro7cz 90ns
107C2 9086
5%
1/ 16W
SM LF
RPE913
0
107c2 s70s LVDS EG A DATA P<3> 4 1
107c2 s70s LVDS EG A DATA N<3> 3 2
5%
1/ 16W
- BIGY
LG 90- OHVI
RP8904 DLRONS
o 25PN
4
10702 1883 LVDS |G A CLK P 1 4 107c2 L NACLKLPV—(\(\m—g\ L N A CLK P
VDS_CON VDS_CON 107C2 9088
10702 1883 LVDS 1G A CLK N 2 3 22 LVDS OOMNN A CLK L N j— C N A LK N e e
5% 1 5
L L Y Y L2
SM LF
RPEG14
0
1072 s70s LVDS EG A CLK P 4 1
1072 s70s LVDS EG A CLK N 3 2
5%
1/ 16W
SM LF
RPE905
0
107c2 1883 LVDS | G B DATA P<0> 1 4 LVDS CONN B DATA P<0>
107c2 1883 LVDS | G B DATA N<0> 2 3 LVDS OONN B DATA NeO 107c2 9086
107c2 9088
5%
1/ 16W
SM LF
VXM
RP8915
S
0
1072 s70s LVDS_EG B_DATA _P<0> 4 1
107c2 s70s LVDS EG B DATA N<O> 3 2
5%
1/ 16W
SM LF

o004 90a8 so0s =PP3V3 DDC LGP

RBYS%

80

RPE006
0
107c2 1883 LVDS | G B DATA P<1> 1 4 LVDS CONN B DATA P<1>
107c2 1883 LVDS 1 G B DATA N<1> 2 3 LVDS CONN B DATA Nels rorez 9088
107cz2 9088
5%
1/ 16W
SM LF
RPE916
0
107c2 s70s LVDS EG B DATA P<1> 4 1
107c2 s70s LVDS EG B DATA N<1> 3 2
5%
1/ 16W
SM LF
RPE907
0
107c2 183 LVDS_| G B_DATA P<2> 1 4 LVDS CONN B DATA P<2>
107c2 108 LVDS | G B DATA N<2> 2 3 VDS CONN B DATA Nezo o oo
107¢2 s08e
5%
1/ 16W
LF
RPE917
0
1072 s70s LVDS EG B DATA P<2> 4 1
107c2 s70s LVDS EG B DATA N<2> 3 2
5%
1/ 16W
SM LF
RPE908
0
107c2 1883 LVDS | G B DATA P<3> 1 4 LVDS CONN B DATA P<3>
1wz s
1072 1080 LVDS | G B DATA N<3> 2 3 LVDS CONN B DATA Ne3> o
1072 9088
5%
1/ 16W
SM LF
RPE918
0
1072 s70s LVDS EG B DATA P<3> 4 1
1072 s70s LVDS_EG B_DATA N<3> 3 2
5%
1/ 16W
SM LF LCRIéI OL
90- CHV
RPB909 e
0 4 3
107c2 1983 LVDS | G B CLK P 1 4 107c2LVDS CONN B CLK L P [— LVDS CONN B CLK P
107c2 1883 LVDS |G B CLK N 2 3 L 1072 o0ms
o, 208 CON B QK LN 4 (YY) 2 LVDS OONN B LK N sorc s
1/ 16W
SM LF
RPE919
0
1072 8706 LVDS_EG B CLK P 4 1
1072 s70s LVDS EG B CLK N 3 2
5%
1/ 16W
SM LF

M:lgoé‘} A 1G
P =
202, 202, RP8950
103 LVDS | G DDC CLK 1 0 4 LVDS CONN DDC CLK
18a3 LVDS_| G DDC DATA I 2 3 LVDS CONN_DDC DATA :Z:
5%
1/ 16W
SM LF
XM,
RP8951
0
s7cs_ LVDS EG DDC CLK 4 1
s7cs_LVDS EG DDC DATA 3 2
5%
1/ 16W
SM LF

LVDS MUX RESI STORS
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Page Not es

Power aliases required by this page:

- =PPV_S0_LCD_ 201 NCH
- =PP3V3_S0_VI DEO

Si gnal
(NONE)

aliases required by this page:

BOM options provided by this page:

I NVERTER | NTERFACE

s4=PP3V3 SO VI DEO =PP3V3 DDC LCD s985 s0ss 900

I1G MXM
R9875 R96)80

o8 LVDS | G BKL PWM 1 2
1G 5% 5%
1/16ewW 1/16ewW
RO074* Voot ViobH
M:-lg% sora sass sops_=PP3VE, DDC LCD
b5,

LCD PWM FI LT

5 TC7SZOBAFEAPE

I1G
R9850

LVDS BKL ON g7p5 606 8c3 9oca

5%
1718w
“’{Za?

G
R985l

2 LVDS EG PANEL PWR ;705 soss

1G MM L XM
R9Q79 R
g7cs LVDS EG BKL PWM 1 2 LCD PWM MUX 2 A G SOT665.
NOSTUFF 1 51°{§W 19020 V)
RO0O78: h/%b%l: wrcs 9o PEGRESET_L _ 1 |y
10K 3
gﬂ)
RELPL
102,
LCD (LVDS) | NTERFACE - o o 0 7
I NVERTER CONNECTOR | NCORPORATED | NTO AC/ DC CONNECTOR
PANEL POWER SEQUENCI NG
m=PPV_SO_LCD 201 NCH
VELTAGESEY
NI NE W DO
M N-NEGK W BTH-0. 25 mm €9000
R9000* O'ﬁUF
1 2 | TI CAL
100K
o N &0do
A 3o FDC638P_G L9000 vauTace=sy
4221 R9001 6031 M FERR- 250- OAM M NREGCW BTH-0. 55 T
1 294K, 6 PPV LCD SW 1YY Y L2 PPV LCD OONN__ 67 s0ss 9088
v S VOLTAGESEY o
%/Fl’/f‘é” 4 > M NCREGW BTE0. 35 5V FOR 20 | NCH LCD
oot Tt I 9020 1|  C9001 !
100F 0. 001uF
— s 200
‘ xR CERM 2 2
LCD PWREN L RC 3 1210
PLACE NEAR J9002
LCD PWREN DI V =
001
2N7002
Shr2a- re1
CRI Tl CAL
SDF9000
STDOFF- 4. 00D4. 6H 1. 35-2. 4-TH
1
516S0700
CRI Tl CAL
Jo002
Qr80030A- 1210S- 9H
F- ST- SM
89as 1072 LVDS CONN B DATA N<O> 1 o0 2 LVDS CONN B DATA P<0> j07¢c2 sons
sops 107c2 LVDS_CONN_B_DATA N<1> 3 o0 4 LVDS_CONN_B_DATA_P<1> j07c2 sems
005 107c2LVDS CONN B_DATA N<2> 55 o8 LVDS CONN B DATA P<2> ;07c soms
o o8 LVDS CONN B CLK N gocz 107
1072 89czLVDS CONN B CLK P 9 o0 10 LVDS CONN B DATA N<3> ;072 socs 188_LVDS | G BKL ON
soc3 1072 LVDS CONN B DATA P<3> 11 o0 12 LVDS CONN A DATA N<O> ;07¢2 sops
sops 1072 LVDS CONN A DATA P<0> 13 00 14
sops 1072 LVDS CONN A DATA N<1> 15 00 16 LVDS CONN A DATA P<1> ;4572 sops
17 00 18 LVDS CONN A DATA N<2> 1972 socs
socs 1072 LVDS CONN A DATA P<2> 19 o0 20 LVDS CONN A CLK N gogs 107c2
1072 sossLVDS CONN A CLK P 21 00 22 LVDS CONN A DATA N<3> j07¢2 soss 18ss_LVDS | G PANEL PWR
o004 5085 900s=PP3V3 DDC LCD 10, LVDS CONN A DATA P<3> 23] O o e
P PPV LCD CONN o7 5088 900
K 25 26 L N DATA
e e o PPV LCD CONN ‘ 0060 LVDS_CONN_DDC_CL sl o f2e VDS_COWN_DDC. sons
0 0
29 30 1
0 O Panel has 4. 7K DDC pul | -ups
MXM al so has 2. 2K pul | - ups
CRI Tl CAL
C9010 *
0.001uF —— SDF9001 |C |C
S0 STDOFF- 4. 00D4. 6H 1. 35- 2. 4- TH RO060*
3o
e 2 . 1K
P %
Wi
o 205,

5%
1/16wW
“’{Za?

SM
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1702 905 DP_I G M._N<O> 0. 1UR , 2 C9100

16V 10% H 402 X5R

DP_ M. N<O> 10702 94c8
\o7ce 5765 DP_EG M._N<O> 0. 1UF \ Y 9150
16V 10% | | 402 xsR
10702 20s DP_LG M._Ne<3> 0. 1UR , 02 C9112
16V 10% H 402 X5R
\o7c2 5755 DP_EG M._P<0> 0. 1UF \ Y C9152
16V 10% | | 402 x5R
DP M. N<3> 10702 94c1
DP M. P<0> 10702 94c8
10702 o0 DP_I G ML_P<0> 0. 1UF , \ 2 C9102 DR EG M Ne3> 0. 1UF | ‘ M 9162
16V 10% | | 402 Xx5R 16V 10% | | 402 X5R

Jo70e 905 DP_IG M. N<1> 0. 1UR , C9104

16V 10% H 402 X5R

\o7c2 5755 DP_EG M. P<3> 0. 1UR , \ Y 9164

16V 10% | | 402 xsR

DP M. N<1> 10702 94c8

DP M. P<3> 10702 sacL
Lo7c2 5755 DP_EG M. N<1> 0.1UF | \ Y 9154
16V 10% | | 402 X5R

10702 ocs DP_I G M__P<3> 0.1UR %, o114

16V 10% H 402 X5R
1702 5765 DP_EG M._P<1> 0. 1UR \ Y C9156
16v 10% | | 402 xsR

DP M. P<1> 10702 94C8

10702 90s DP 1 G ML P<1> 0. lUF C9106

16V 10% H 402 X5R

MXM
Lo7c2 00 DP_I G M. N<2> 0.1UR , %, 9108 ”
16V 10% H 402 X5R Rga.
s706 DP_EG_HPD 1 2
RELP
DP ML N<2>  sorco suco b P 1D "
I1G
1702 5765 DP_EG M__N<2> 0. 1UR \ Y 9158 e s 8. ;
16V 10% | | 402 xsR 086

R9130: EEOK g

L0700 a7es DP_EG M._P<2> 0. 1UR \ Y C9160 Top

16V 10% | | 402 xsR

-

MAY SHARE THE COMMON PAD BETWEEN R9125 AND R9130
DP M. P<2> 10702 9488

10702 90s DP_1 G ML P<2> 0. 1UR C9110

16V 10% H 402 X5R

DP MJUX SUPPORT
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FSB (Front-Si de Bus) Constraints
PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
FSB_50S * =50_CHM_SE =50_CHM_SE =50_CHM_SE =50_CHM_SE =STANDARD =STANDARD
FSB_DSTB_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =1:1_DI FFPAI R =1:1_DI FFPAI R
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
FSB_DATA * =2x_DI ELECTRI C ? FSB_DATA TOP, BOTTOM =4x_DI ELECTRI C ?
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 ?
FSB_1X * =STANDARD ? FSB_1X TOP, BOTTOM =3x_DI ELECTRI C ?

All 4x/2x/1x FSB signals with inpedance requirenents

are 50-ohm si ngl e- ended.

FSB 4X signals / groups shown in signal table on right.

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

DSTB# conpl enentary pairs should be matched within 1 ps of each other, all 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 enmentary pairs are spaced nornmally 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. ADISB#s shoul d be matched +/- 300 ps.

Spacing is 1x dielectric between ADDR#, REQ# signals,

FSB 1X signals shown in signal table on right.

with 2x dielectric spacing to ADSTB#.

Signals within each 1x group should be matched to CPU clock, +0/-1000 nmils.

Desi gn Cui 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 Cuide allows closer spacing if signal |engths can be shortened.

SQURCE: 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

MOST CPU SI GNALS W TH | MPEDANCE REQUI REMENTS ARE 50- OHM SI NGLE- ENDED.

Sone signals require 27.4-ohm singl e-ended i npedance.

SQURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2
SOURCE: Santa Rosa Platform DG Rev 0.9 (#20517), Sections 4.4 & 5.8.2.4

MCP FSB COWP Si gnal

Constraints

PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
CPU_508 * =50_OHV SE =50_OHV SE =50_OHV SE =50_OHM_SE =STANDARD =STANDARD
CPU_27P4S - =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE 0.175 MV 0.175 MV
NOTE: 7 nmil gap is for VCCSense pair, which Intel says to route with 7 mil| spacing wi thout specifying a target inpedance.
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT
CPU_AGTL N =STANDARD ? CPU_AGTL TOP, BOTTOM =2x_DI ELECTRI C ?
CPU_BM L * 0.2 MW ?
cPy_cow * 0.6 MM 2
CPU_GTLREF * 0.6 M ? SR DG recommends at least 25 mils, >50 nils preferred
CPU_I TP - =2: 1_SPACI NG ?
CPU_VCCSENSE * 0.6 MM ?

FSB Cl ock Constraints

SQURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2.4

PHYSI CAL_RULE_SET LAYER AFONRSITE | 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_OHM SE =50_OHM_SE =50_0HM SE =50_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT
MOP_FSB_COMP * 0.2 W 2

PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
CLK_FSB_100D * ~100_cHvL1 FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_CHM DI FF =100_CHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT
CLK_FsB * =3x_DI ELECTRI C ? CLK_FsB TOP, BOTTOM =4x_DI ELECTRI C 2

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

FSB 2X

G oups

FSB 4X Si gnal

Signal s

FSB 1X Signal s

Properties

| \WP6 VSEN N

cPU_27pP4: CPU_VOCSENSE

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ ESB_DATA GROPO PP ESA_50S FSP_DAT, FSB D L<0>

[ —Esa nata craeo ESB_50 E£SB_DAT, FSB D L<15..1>
[ Esa_DaTA GRaLPO_PP ESB_50 E£SB_DAT, FSB DI NV _L<0>
[ s osteo_ee ESB_DSTR_ S0 Ese_oste FSB DSTB L P<0>
— ESB_DSTB_50: ESB_DSTB FSB DSTB L N<O>
[Esa_paTA GRael ep ESB_50: FSB_DAT, FSB D L<16>
[ ESBDATA GROP1 ESB_50: ESB_DAT, FSB D L<31..17>
[ ES_DATA GraLe! £5A_s0. £SA_DAT, FSB DI NV L<1>
[ Esapsta1 e ESB_DSTB_50! ESB_DSTR FSB DSTB L_P<1>
[ — ESB_DSTB_ 50 ESB_DSTB FSB DSTB L N<1>
[Esapata Grae ESB_50: FSB_DAT, FSB D L<40..32>
[ ESB_paTA_GROP2 PP ESB._ 50! ESB._DAT, FSB D L<41>
[ ESB_DATA GROP: ESB_50: ESB_DAT, FSB D L<47..42>
[OEsB DATA GROP2 PP ESB._ 50! ESB._DAT, FSB DI NV L<2>
[ EsBDsIE ESB_DSTB_ 50 ESB_DSTB FSB DSTB L P<2>
[ — ESB_DSTB_ 50 ESB_DSTB FSB DSTB L N<2>
[ Esa paTa Grap ESB_50: FSB_DAT, FSB_D L<58. . 48>
[OEsa_paTa Graes ee ESB_50: FSB_DAT, FSB D L<59>
[ Es_naTA GraLe £5A_s0. £SA_DAT. FSB D L<63..60>
[ —Ese nata cralea ee ESB_50 FSB_DAT, FSB DI NV_L<3>
[ s oss £SA_DSTA 50 £sA_DsTR FSB DSTB L P<3>
[ — ESB_DSTB_ 50 ESB_DSTB FSB DSTB L N<3>
[Esa Ao crapo ESB_50: FSB_ADDR FSB A L<5..3>
[OEsa_anor Grapo_ee ) FSB_ADDR FSB A L<6>

[ FsBamGrapo | FSRS0S | FSRADDR | FSB A L<16..7>
[ Esa AR crapo_ep ESB_50 E£sB_ADDR FSB REQ L<4..0>
[ EsB.ADpsIE0 PP ESB_50! ESB_ADSTB FSB ADSTB L<0>
[ Esa AR Graey ESB 50! EsB_ADDR FSB A L<26..17>
[Esa_aor Grael ee ESB_50: ESB_ADDR FSB_A L<27>
[ ESB AR GROP1 ESB_50! ESB_ADDR FSB A L<35..28>
[ Esk apster e ESB_50! ESB_ADSTE FSB ADSTB L<1>
s Ese EsB 1 FSB ADS L

[ EsB BReQ L PP E: 0! ESB FSB BREQD L
= E£SB_50: EsB_ FSB BREQL L
[ Esaaxee £sA 50 £SA 1. FSB BNR L

[ Esa1 ESB_50 Esa FSB BPRI L

[ Esaixee ESB_s0 Esa_ FSB DBSY L

[ Ese ESB_50 Esa_ FSB DEFER L
> Esa ESB_50: EsB_ FSB_DRDY_L

[ Esaaxee £sB 50 EsA_ FSB HT L

[ Esaaxee £sA 50 EsA_ FSB HITM L
[O—esaaxee EsA_s0! Esa_ FSB LOCK L
[O—EsacoesT | ESB_50 EsB FSB CPURST L
[ Esa £se_s0 Esa_ FSB RS L<2..0>
O Ese ESB_50. Esa FSB TRDY L

O ceuaswc ee P s0! cPu_aGTL CPU A20M L

[ Me e ceU_s0 cou_acrL MCP_BSEL<2. . 0>
[ ceussncr cPU_50: Py aM L CPU FERR L
[O—ceuasmcee ceU_s0 cpu_aGTL CPU | GNNE L
[ ceuasncee cpU_50: cpu_AGTL CPU INIT L

[ —ceuasmc e CPU_50! CPU_AGTL CPU_| NTR

[ ceuaswc ee ceso ceuacn cPU_ NV

[ ceu eroceor ceso ceuacn CPU_PROCHOT L
O Ru Pk cPU_50: CPU_AGTL CPU PWRGD

[ ceuaswc ee P s0! cPu_aGTL CPU SM L

[ ceuaswmc ep ceU_s0 cpu_aGTL CPU STPCLK L
[ PumeuEEe L P s0. P ML PM THRMIRI P L
O Esecpusie L CcPU_50: cPu_AGTL FSB CPUSLP L
— ey s0 ey sar CPU_DPSLP_L

| — cPU_50! CcPU_AGTL CPU DPRSTP L

[ — cPU_50! CPU_AGTL FSB DPWR L
e ceucaw MCP_50! MCP_ESB_COVP MCP_BCLK_VM._COMVP_VDD
M= cuae MeP_50 MP_FSE_cow MCP_BCLK VM. COVP_GND
[ M2 ceucae MCP_S0! MCP_ESB_cOv MCP_CPU COVP_VCC
[ e ceu cae AP0 MCP_ESE_cOv MCP_CPU COVP_GND
[ Esmakceuee QK _ESA 1000 QK Esa FSB CLK CPU P
- QK esA 1000 ax esa FSB CLK CPU N
[ Esmakite CLK_FSB 100D Ak Es FSB CLK | TP P
f— QK Ese_100D QK Ese FSB CLK | TP N
[ fsmakwe QK _ESA 1000 QK Esa FSB CLK MCP P
— K _ESB 100D QK ESB FSB_CLK_MCP_N
[ ceutemr L cpU_50: cpu_AGTL CPU_IERR L
[O—eumesiewe cPU_50: cPU_AGTL PM DPRSLPVR
[ (See ahove) cpU 50! cPU_AGTL | WP_DPRSLPVR
[ ceu Grieee cPU 50! cPU_GTI REE CPU GTLREF
D—cucae ceU_s0 ceu_cave CPU COVWP<3>
—cuce cpy_27pa: ceu_cave CPU COWP<2>
—cucawe CPU_50! cPU_cove CPU_COWP<1>
O—cucw CPU_27P4 CPU_COVP CPU_COVP<0>
[ xoe 1o _kso cPU_50: ceu TR XDP_TDI

[ o ks U s0! ceu LT XDP_TDO

[ Xoe_TME k0 CcPU_50: cPuLTR XDP_TMS

[ xoe_TaK Ks0 CcPU_50: cPuLTR XDP_TCK

[ XDe_IRSL L ks0 CcPU_50: cPuLTR XDP_TRST L

[O—xoe memL cPU_50: Py LTE XDP_BPM L<4..0>
O xoe eM L cPU_50: Py TR XDP_BPM L<5>

| — (ESB CPURST 1) CPU_50! CcPU_I TP XDP_CPURST L
[ CPU_50! CPU 8M | | M\VP6_VI D<6. . 0>
[O—ceu voosense cpy_27p4: cPU vocsENsE CPU VCCSENSE P
[ — CPU_27P4 CPU_VOCSENSE CPU VCCSENSE N
[ (CPU_VCOCSENSE) cpU_27p4; CPU_VCCSENSE | WP6_VSEN_P

| —
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Menory Bus Constraints

Properties

PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
MEM 40S * =40_CHM_SE =40_CHM_SE =40_CHM_SE =40_OHM_SE =STANDARD =STANDARD
NMEM _40S_VDD * =40_CHM_SE =40_CHM_SE =40_OHM_SE =40_CHM_SE =STANDARD =STANDARD
MEM_70D * =70_0HM DI FF =70_CHM DI FF =70_CHM_ DI FF =70_CHM DI FF =70_OHM DI FF =70_CHM DI FF
MEM_70D_VDD * =70_0HM DI FF =70_CHM DI FF =70_CHM DI FF =70_CHM DI FF =70_CHM DI FF =70_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
MEM_CLK2MEM * =4: 1_SPACI NG ?
MEM_CTRL2CTRL * =2:1_SPACI NG ?
MEM_CTRL2VEM * =2.5: 1_SPACI NG ?
MEM_CVD2CVD * =1.5: 1_SPACI NG ?
MEM_CVD2MVEM * =3: 1_SPACI NG ?
MEM_DATA2DATA * =1.5: 1_SPACI NG ?
MEM_DATA2MEM * =3: 1_SPACI NG ?
MEM_DQS2MEM * =3: 1_SPACI NG ?
MEM 20THER * =3: 1_SPACI NG ?
Menory Bus Spaci ng Group Assignnents
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
MEM CLK MEM CLK * MEM_CLK2MVEM MEM_CVD MEM _CLK * MEM_CVD2MVEM
MEM _CLK MEM_CTRL * MEM_CLK2MVEM MEM_CVD MEM_CTRL * MEM_CVD2MVEM
MEM _CLK MEM_CVD * NEM_CLK2MVEM MEM_CVD MEM_CVD * NEM_CVD2CVD
MEM _CLK MEM _DATA * MEM_CLK2MEM MEM_CVD MEM_DATA * MEM_CMD2MEM
MEM CLK MEM DQS * NEM_CLK2MVEM MEM_CVD MEM DQS * MEM_CVD2MVEM
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
MEM_CTRL MEM_CLK * MEM_CTRL2MEM MEM_DATA MEM_CLK * MEM_DATA2VEM
MEM_CTRL MEM_CTRL * MEM _CTRL2CTRL MEM _DATA MEM_CTRL * MEM_DATA2MEM
MEM_CTRL MEM_CVD * MEM _CTRL2MEM MEM _DATA MEM_CVD * MEM_DATA2MEM
MEM_CTRL MEM _DATA * MEM _CTRL2MEM MEM _DATA MEM_DATA * MEM_DATA2DATA
MEM _CTRL MEM _DQS * MEM _CTRL2MEM MEM_DATA MEM _DQS * MEM_DATA2MEM
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
MEM_DQS MEM_CLK * MEM_DQS2MEM MEM_CLK * * MEM_20THER
MEM_DQS MEM_CTRL * MEM_DQS2MEM MEM_CTRL * * MEM_20THER
MEM_DQS MEM_CVD * MEM_DQS2MEM MEM_CVD * * MEM_20THER
MEM DQS MEM_DATA * MEM_DQS2MVEM MEM_DATA * * MEM 20THER
MEM_DQS MEM_DQS * MEM_DQS2MEM MEM_DQS * * MEM_20THER

DDR2:

Need to support

DQ signals should be matched within 20 ps of associated DQS pair.
hi ng should be withi
d be natched within

DQS intra-pair natc
Al'l DQs pairs shoul
CLK intra-pair matc
A BA/ cnd signals shi

DQ A/ BA/ cnd si gnal
DDR3:

hing should be within 1 ps,
oul d be matched within 75 ps,
Al'l nmenory signals maxi mumlength is 1.005 ps.

spacing is 3x dielectric,

n 1 ps,

no inter-pair

100 ps of clocks.

inter-pair

mat chi ng requirenent.

mat chi ng shoul d be

no CLK matching requirenent.
CLK minimumlength is 594 ps
DQS/ CLK is 4x dielectric.

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

DQS intra-pair

No DQS to clock matching requirenent.

CLK intra-pair

DQ A/ BA/ cnd si gnal

SQURCE: MCP79 Interface DG (DG 03328-001_vO0D),
SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112),

MCP MEM COWP Si gnal

mat ching should be within 1 ps,

mat chi ng should be within 1 ps,
A/ BA/ cmd signals should be matched within 5 ps of
Al'l nenory signals maxi mumlength is 1.005 ps.
spacing is 3x dielectric,

inter-pair

inter-pair
CLK pairs.

Section 2.3

Constraints

mat chi ng shoul d be

CLK minimumlength is 594 ps
DQS/ CLK is 4x dielectric.

Section 6.2

wi thin 140 ps.

MEM *-styl e wi | dcards!

(I engths include substrate).

mat chi ng shoulw be within 180 ps

within 2 ps.

(I engths include substrate).

PHYSI CAL_RULE_SET LAYER AGFONRTE | 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_VEM_COMP * Y 0.175 MM 0.175 Mm =STANDARD =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT
MOP_VEM_COMP * 0.2 W 2

SOURCE:

MCP79 Interface DG (DG 03328-001_vOD),

Section 2.3.4

Menory Net

Properties

T TVRE
T TVRE
ELECTR CAL_GONSTRAI NT_SET PHYSI CAL sPACI NG
ELECTR CAL_GONSTRAI NT_SET PHYSI CAL sPACI NG
O MMaak NEM 70D_VDD NEM QLK MEM A CLK P<1..0> 1585 31C5 31C7
[ MEM B DOsO NEM 70D NEM DS MEM B DQS P<0> 1501 32C2
= NEM 700, D MEM aLK MEM A CLK N<1..0> 1585 3105 3107
— NEM 70D NEM DQS MEM B DQS N<O> 1501 3202
o MeMaoNm NEM 40S_VDD NEM CTRL MEM A CKE<1..0> 15A5 3105 3107 O MEME Do NEM 70D NEM DS MEM B DOS P<1> 1501 3204
CO—maam NEM 40S VDD NEM CTRL MEM A CS L<1..0> 15B5 31C5 31C7 — NEM 70D MEM DOS MEM B DQS N<1> 1501 3204
o> MeMaam MEM 408 VDD NEM CTRL MEM A_QDT<1..0> 1585 31Cs [ MM pos2 ep NEM 70D NEM DS MEM B_DQS_P<2> 787 1501 3282
— NEM 70D NEM DQS MEM B DQS N<2> 1501 32C2
> MeMaan MEM 408 VDD MEM D MEM A A<14. . 0> 1585 15C5 31C5 3107
[ MEMEB DS NEM 70D NEM DS MEM B DOS P<3> 1501 3204
[>evaan NEM 405 v NEM v MEM A BA<2..0> 1565 3105 a1y
— NEM 70D NEM DS MEM B_DQS_N<3> 787 1501 3204
[CO—vMmaan NEM 40S VDD NEM CVD. MEM A RAS L 15C5 31C5
[ MEME DO NEM 70D NEM DS MEM B DOS P<4> 1501 3287
> evaan NEM 405 v EM VD MEM A CAS L 1565 317
— NEM 70D NEM DS MEM B DQS N<4> 787 1501 3287
[>—evaan NEM 405 v NEM v MEM A VE L pre—
[ MEMB DOS5_ PP NEM 70D NEM DS MEM B DOQS P<5> 787 15D1 3285
[ MEMA DO BYTED NEM 40! EM DAT MEM A DQ<6. . 0> 15B7 31C2 3104 3102 31D4
— NEM 70D NEM DS MEM B DQS N<5> 787 1501 3285
[ MEM.A_DQ BYTEQ PP NEM 40! EM DAT MEM A DO<7> 7C7 1587 3104
[ MEME DQs6_pP NEM 70D NEM DS MEM B DOS P<6> 787 15D1 3287
[ MEMA_DQ BYTEL NEM 40! EM DAT MEM A DQx13. . 8> 1587 31C2 31C4
— NEM 70D NEM DQS MEM B DQS N<6> 1501 3287
[ MEM A DQ BYTEY PP NEM 40! EM DAT MEM A DQ<14> 7C7 1587 31C2
[ MEME DS NEM 70D NEM DS MEM B DQS P<7> 1501 3245
[ MEMA_DQ BYTEL NEM 40! EM DAT MEM A DQ<15> 1587 314
— NEM 70D NEM DS MEM B_DQS_N<7> 787 1501 3245
[ MEMA_DQ BYTE2 PP NEM 40! EM DAT MEM A DQ<16> 7C7 1587 31B4
[CO—MEMA_DQ BYTE: NEM 40! EM DAT MEM A DQ<23..17> 1587 157 3182 3184 31C2 [ ME MEM O NCP_IVEM COVP NCP_IVEM COVP MCP_MVEM _COVP_ VDD 1606
>t oo avie NEM 40 NEM DAT, MEM A DQ<24> tser 3108 > e e cae MCP_sEM cove MCP_nEM cove MCP_MVEM COMVP_GND 1605
[ MEM.A_DQ BYTE3 PP NEM 40! EM DAT MEM A DQ<25> 7C7 15C7 3104
[ MEMA DG BYTE NEM 40! EM DAT MEM A DQ<31..26> 15C7 31C2 31C4
[ MEMA_DQ BYTES NEM 40! EM DAT MEM A DQ<39..32> 15C7 31B5 31B7 31C5 31C7
[ MEMA DO BYTE NEM 40! EM DAT MEM A DQ<46. . 40> 15C7 1507 31B5 31B7
[ MEM.A_DQ BYTES PP NEM 40! EM DAT MEM A DQ<47> 7C7 1507 31B7
[ MEMA_DQ BYTEG NEM 40! EM DAT MEM A DQ<55. . 48> 15D7 31B5 31B7
[ MEMA DO BYTE NEM 40! EM DAT MEM A DQ<58. .56> 15D7 31A7 31B5
[ MEM.A_DQ BYTEZ PP NEM 40! EM DAT MEM A DQ<59> 7C7 1507 31A7
[CO—MEMA_DQ BYTE NEM 40! EM DAT MEM A DQ<63. . 60> 15D7 31A5 31A7 31B7
> MEMA g BYTED NEM 40! NEM DAT, MVEM A_DMEO> 15A7 3104
O MEMA 0o BYTEL NEM 40! NEM DAT, MEM A DMk1> 15a7 3102
[ MM A g BYTE MEM 40! NEM DAT, MEM A DMk2> 1587 3184
[ MEMA DG BYTE NEM 40! MEM_DAT/ MEM A DM<3> 1587 31C2
> MEMA 0o BYTEs NEM 40! NEM DAT, MEM A DMk4> 1587 3185
[ MEM A DQ BYTE: MEM 40! NEM DAT, MEM A DMVK5> 1587 3187
[ MEMA_DQ BYTEG NEM 40! MEM _DAT/ MEM A DMV<6> 1587 31B5
O MEMA g avTE MEM 40! NEM DAT, MEM A DMVK7> 1587 31A7
[ MEMA Do NEM 70D NEM DS MEM A DOS P<0> 1506 31C2
— NEM 70D NEM DQS MEM A DQS N<O> 1505 3102
[ MEMA DGRl PP NEM 70D NEM DS MEM A DOS P<1> 7C7 1506 314
— NEM 70D NEM DS MEM A_DQS_N<1> 1508 3104
[ MEMA DGR2 PP NEM 70D NEM DS MEM A DOS P<2> 7¢7 1506 3182
— NEM 70D NEM DOS MEM A DQS N<2> 1505 31C2
[ MEMA DGR3 PP NEM 70D NEM DS MEM A DOS P<3> 7¢7 1506 314
— NEM 70D NEM DQS MEM A DQS N<3> 1505 3104
[ MEMA_DOsa PP NEM 70D NEM DS MEM A DOS P<4> 787 1506 31B7
— NEM 70D NEM DS MEM A DQS N<4> 1506 3187
[ MEMA DGEs PP NEM 70D NEM DS MEM A DOS P<5> 787 1506 3185
— NEM 70D NEM DS MEM A DQS N<5> 1506 3185
[ MEMA D6 NEM 70D NEM DS MEM A DOS P<6> 1506 3187
— NEM 70D NEM DOS MEM A DQS N<6> 787 1505 31B7
> MeMa Dos NEM 70D NEM DS MEM A_DQS_P<7> 1505 31a5
— NEM 70D NEM DS MEM A DQS N<7> 1506 3145
O MMBaK NEM 70D_VDD NEM QLK MEM B CLK P<1..0> 15B1 32C5 32C7
— NEM 700, D MEM aLK MEM B CLK N<1..0> -
o MeMB oNT NEM 40S_VDD NEM CTRL MEM B CKE<1..0> 15A1 3205 3207
oMb oNT NEM 40S_VDD NEM CTRL MEM B CS L<1..0> 15B1 32C5 32C7
O MeMe o NEM 40S_VDD NEM CTRL MEM B ODT<1..0> 15B1 32C5
[ eva an NEM 405 v EM oD MEM B A<14..0> 1561 1501 azcs a0
> evean NEM 405 v EM VD MEM B BA<2..0> 1501 3205 3207
O mBan NEM 40S_VDD NEM CVD. MEM B RAS L 1501 325
[CO—MMmBan NEM 40S_VDD NEM QWD MEM B _CAS L 15C1 3207
> evean NEM 405 voD EM v MEM B VE L Pr——
[ MEMB_DQ BYTEQ NEM 40! EM DAT MEM B DQX5. . 0> 1583 32C2 3202 3204
[ MEMB_DQ BYTEQ PP NEM 40! EM DAT MEM B DQ<6> 787 1583 3204
[ MEMB_DQ BYTEQ NEM 40! EM DAT MEM B DQ<7> 1583 3204
[ MEM B DQ BYTEYL pp NEM 40! EM DAT MEM B DQ<8> 787 1583 32C4
[ MM B_DQ BYTEL NEM 40! EM DAT MEM B DQx15. . 9> 1583 32C2 32C4
[ MM B_DQ BYTE NEM 40! EM DAT MEM B DQ<22..16> 15B3 15C3 32B2 32B4 32C2 3204
[ MEM B DQ BYTE?2 pp NEM 40! EM DAT MEM B DQ<23> 787 15C3 32B4
[ MM B Do BYTE NEM 40! EM DAT MEM B DQ<24> 15C3 3204
[ MEMB_DQ BYTE3 PP NEM 40! EM DAT MEM B DQ<25> 787 15C3 3204
> MM A g avE MEM 40! NEM DAT, MEM B _DQ<31. . 26> 15C3 32c2 3204
[ MM B DQ BYTES NEM 40! EM DAT MEM B DQ<37..32> 15C3 32B5 32B7 32C5 32C7
[ MEMB_DQ BYTES PP NEM 40! EM DAT MEM B DQ<38> 787 15C3 32B7
[ MEMB DO BYTES NEM 40! EM DAT MEM B DQ<39> 15C3 3285
[ MEMB_DQ BYTE: NEM 40! EM DAT MEM B DQ<47. . 40> 15C3 1508 3285 32B7
[ MEM B DO BYTEG NEM 40! EM DAT MEM B DQ<55. . 48> 1508 3285 32B7
[ MM B_DQ BYTE NEM 40! EM DAT MEM B DQ<61. .56> 1508 32A7 32B5 32B7
[ MEMB_DQ BYTEZ PP NEM 40! EM DAT MEM B DQ<62> 787 1508 32A5
[ MEM B 0O BYTE NEM 40! EM DAT MEM B DQ<63> 1508 32A5
[ MEMB_DQ BYTEQ NEM 40! MEM _DAT/ MEM B DM<O> 15A3 3204
O MM A oo avTEL NEM 40! NEM DAT, MEM B DMk1> 1583 32C2
[ MM A g AvTE NEM 40! MEM DA MVEM B_DVk2> 1583 3284
o N - N e e e Menory Constraints
[ MM A 0o BYrEs NEM 40! NEM DAT, MEM B DMk4> 1583 3285
> MEM A g A NEM 40! NEM DAT, MEM B DMVK5> 1583 3287 SYNC_MASTER=AARCN SYNC_DATE=03/ 27/ 200§
NEM B_DQ BYTEG NEM 40! MEM_DAT/ MEM B DMVK6> 1583 32B5
v v NOTI CE OF PROPRI ETARY PROPERTY
[ MM B Do BYIE MEM 40! NEM DAT, MEM B DMVK7> 1583 327
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PCl - Expr ess

PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
POl E_90D . 90_am Ol FF =90_OHMLDI FF =90_OHMLDI FF =90_OHMLDI FF =90_QHM DI FF =90_QHM DI FF
CLK_POI E_100D * ~100_cHvL1 FF =100_OHM_DI FF =100_OHM_DI FF =100_OHM.DI FF =100_CHM DI FF =100_CHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING |  WEI GHT SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | V&I GHT
PO E * =3X_DI ELECTRI C 2 PO E TCP, BOTTOM =4X_DI ELECTRI C
LK _POIE * 0.5 M 2
MCP_PEX_COMP * 0.2 M 2
SATA Interface Constraints
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SATA 100D . ~100_cHvL1 FF =100_OHM_DI FF =100_OHM_DI FF =100_OHM_DI FF =100_CHM DI FF =100_CHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING |  WEI GHT SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | V&I GHT
SATA * =4x_DI ELECTRI C 2 SATA TCP, BOTTOM =3x_DI ELECTRI C
SATA_TERVP * 0.2 M1 2

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

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
PCE 90D POE PEG R2D C P<15..0>
PCE 90D POE PEG R2D C N<15..0>
PO E 90D POE PEG D2R P<15..0>
POLE 00D POE PEG D2R N<15. . 0>
PEG R2D PCLE 90D POE MXM PCl E_R2D P<15. . 0>
PCIE_90D POE MXM PCl E R2D N<15. . 0>
PEG D2R_MXMB PCLE 90D PAE MXM PCI E D2R P<7..0>
PEG D2R_MXMB_PP PCLE 90D POE MXM PCI E D2R P<8>
PEG D2R_MXMB PCLE 90D POE MXM PCl E D2R P<15. . 9>
PCLE_90D POE MXM PCl E D2R N<15. . 0>
POLE 00D POE PCE MN R2D P
POLE 00D POE PCE MN R2D N
POE MN_RD PO E 90D POE PCE MN R2D CP
PO E 90D POE PCE MN _R2D C N
POLE MM _2R PP POLE 00D POE PCE MN D2R P
POLE 00D POE PCE MN _D2R N
POLE 00D POE PCIE FWR2D P
PCIE_90D PCLE PClE FWR2D N
PCIE_EW R2D PP PO E 90D POE PC E FWR2D C P
PO E 90D POE PCE FWR2D C N
PCIE_EW 2R PP PCE 90D POE PCIE FWD2R P
PO E 90D POE PClE FWD2R N
PCE 90D POE PCE FWD2R C P
PO E 90D POE PCE FWD2R C N
MCP_PE0_REEQLK QLK PAE_100D QK PAE GPU CLK100M PCI E P
QLK PAE_100D AK PAE GPU CLK100M PCI E N
MCP_PE1_REECIK CIK PCIE 100D QK POE PClE CLKIOOM M NI _P
CIK PCIE 100D QK POE PCIE CLK10OM M NI_N
NCP_PE2_REFCIK PP CIK PCIE 100D QK POE PCl E CLK100M FW P
aK_PCE 100D QK POE PCl E CLK100M FW N

NCP_HDM _RSET

NCP_DV_COvP

NCP_HDM _VPRCBE

NCP_DV_COvP

HDM _VPROBE

PEX CLK COwP

MoP
MoP
MP_PEX QLK _cave MCP_ 50! MCP_PEX_covP MCP
NP1 EPARRSET MP DV cawe MCP_PEX_covp MCP_| FPAB RSET
MCP_1 EPAR. VPRCEE MCP_ 50! MCP_PEX_covp MCP_| FPAB VPROBE
TA_HOD_R2D 1A 1000 ST SATA HDD R2D C P
1A 1000 saT, SATA HDD R2D C N
1A 1000 saT, SATA_HDD R2D_P
1A 1000 ST, SATA HDD R2D N
TA_tDD 2R PP 1A 1000 ST SATA HDD D2R P
1A 1000 ST, SATA HDD D2R N
1A 1000 saT, SATA HDD D2R C P
1A 1000 ST, SATA HDD D2R C N
TA_con_RoD 1A 1000 ST SATA CDD R2D C P
1A 1000 ST, SATA ODD R2D C N
1A 1000 ST, SATA CDD R2D P
1A 1000 ST, SATA ODD R2D N
TA_con 2R PP 1A 1000 ST SATA ODD D2R P
1A 1000 saT, SATA_ODD D2R N
1A 1000 ST, SATA ODD D2R C P
1A 1000 ST, SATA ODD D2R C N
MCP_SATA_TERME MCP_ 50! 1A TERAE MCP_SATA TERVP

PM SIP S3 1

PM SIP S4 |

PM SLP $4 L

po0000000000000000000000000000000000000000000000000000

906 B6A7 B6B7 B6CT B6D7

906 B6A7 B6B7 B6CT B6D7

7B7 B6AL B6BL B6CL 86DL 9CB

7B7 B6AL 86Bl B6CL 86DL 9CB

86AS B6BS BGCS 8605 BAAB 8BS

86AS B6BS B6CS 8605 BAAB BABS

84C8 B6A4 B6BA B6CH

84C8 8604

84B8 B4CB 8604 86D4

8488 BACS B6A4 B6B4 B6CA B6DA

34cs

34cs

1783 34B8

1783 34C8

7C8 34C8 1786

7C8 34C8 1786

706 41C3

706 41C3

1783 4101

1783 4101

7C8 41C1L 1786

7c8 4101 1786

a1cs

a1cs

908 87Cs

908 87Cs 7C3

17c3 3408

17c3 3408

706 17C3 412

706 17C3 41C2

18A5 26C7

18A5 26C7

178

18A3 2605

18A3 2608

2006 4505

2006 4505

asD7

asD7

788 45Cs 2006

788 4505 2006

asD7

asD7

2008 4505

2006 4505

788 45Cs 2006

788 45Cs 2006

21c3 784 907

21C3 7B4 38D7 49CS 50C3 7008

MCP Constraints 1
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PClI Bus Constraints

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

USB 2.0 Interface Constraints

Section 2.9.1.

PHYSI CAL_RULE_SET LAYER ALFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
PCI_55S . =55_OHM SE =55_OHM SE =55_OHM SE =55_CHM SE =STANDARD =STANDARD
CLK_PCI _55S . =55_OHM SE =55_OHM SE =55_OHM SE =55_CHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | VEI GHT
PCi * =STANDARD ?
CLK_PCl * 0.2 W 2
SOQURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.8.
LPC Bus Constraints
PHYSI CAL_RULE_SET LAYER ALOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
LPC_55S . =55_OHM SE =55_OHM SE =55_OHM SE =55_CHM SE =STANDARD =STANDARD
CLK_LPC_55S . =55_OHM SE =55_OHM SE =55_OHM SE =55_CHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT
LPC . 0.15 MM 2
CLK_LPC * 0.2 W ?

PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MCP_USB_RBI AS . =STANDARD 0.2 W 0.2 W =STANDARD =STANDARD =STANDARD
USB_90D * 90_am Dl 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 LINE-TO LI NE SPACING | VI GHT SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT
uss * =2x_DI ELECTRI C ? uss TOP, BOTTOM =4x_DI ELECTRI C ?

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

SMBus | nterface

Constraints

Section 2.10.

Sv8

=2x_DI ELECTRI C

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

Section 2.11.

HD Audi o Interface Constraints

PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SMB_55S . =55_OHM SE =55_OHM SE =55_OHM SE =55_CHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT

HDA

=2x_DI ELECTRI C

MCP_HDA_COMP

0.2 M

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

SPI Interface Constraints

Section 2.13.

Section 2.12.1.

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

SPI

0.2 M

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

Section 2.14.

PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SPI _55S . =55_OHM SE =55_OHM SE =55_OHM SE =55_CHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

oo Re L PQ_: pal PC_REQO L 783 1902 1907
>—ea e ol e PCI REQL L 789 1902 1907
[—ra_axauwe K e axea PCl CLK33M MCP R 1ocs

— QK pa akea PCl_CLK33M MCP o5
[CO—Ltecan LEC ! LPC LPC AD<0> 1983 49C8 5106 7D4
[ Lecan 2ep LPC. LPC LPC AD<1> 788 706 19B3 49C8 5106 7D4
[—tecan LPC. LPC LPC AD<3..2> 1983 49C8 51D4 7D4
— LPC. LPC LPC AD R<3..0> 1985

[ LBC ERAVE L LPC. LPC LPC FRAME L 19C3 7D4 49C8 5106
— LPC ¢ LeC LPC FRAME PU s1c2

— LeC LpC LPC FRAME R L 1905 5101

[ Lec mEsET L LpC LpC LPC RESET L 1ocs 904

[ tecakaam QLK LPC K Lec LPC CLK33M SMC R 1983 o84

— QK 1PC QK 1PC LPC CLK33M SMC 982 4908

— QLK LPC K Lec LPC CLK33M LPCPLUS 982 704 5104
[ Mesusak QK 1PC QK 1PC PM CLK32K_SUSCLK R 2183 984

— QK 1PC QK 1PC PM CLK32K SUSCLK 982 49C5

[ ae_usa paIAS MCP_USB_RBIAS MCP _USB RBI AS GND 2004

[ wsaea UsE 90D usa USB EXTA P 2008 46A7

— UsE 90D usa USB EXTA N 2008 46A7

— USB_90D use USB PORTO P 46A5

— UsB 90D use USB PORTO N a6A5

o wsaea UsE 90D usa USB EXTB P 2003 4686

— UsE 90D usa USB EXTB N 2003 4686

— UsE 90D usa USB PORT1 P 2685

— UsE 90D usa USB PORT1 N 4685

O \seex USB_90D use USB_EXTC P 20C3 4683

— USB_90D use USB EXTC N 20C3 4683

— UsB 90D use USB PORT2 P a6B2

— USB 90D use USB_PORT2_N a6B2

[ usa e mxen UsE 90D usa USB EXTD P 2008 4605

— UsE 90D usa USB EXTD N 2008 4605

— USB_90D use USB D MUXED P a6D4

— USB_90D use USB D MUXED N a6D4

— USB_90D usB USB PORT3 P 4608

— USB 90D use USB PORT3 N 4608

o wsamn UsE 90D usa USB MNI P 2008 3483

— UsE 90D usa USB M NI _N 2008 3483

[ UsBcaveRa UsB 90D use USB CAMERA P 788 2008 4787
— USB 90D use USB CAMERA N 788 2008 4787
— UsB 90D use USB_CAMERA L_P 4786

— USB 90D use USB CAMERA L N 4786

[ usaeree UsE 90D usa USB BT P 788 2008 4704
— UsE 90D usa USB BT N 788 203 4704
o saie UsE 90D usa USB IR P 2008 4784

— UsE 90D usa USB IR N 2008 4784

o saie UsE 90D usa USB IRL P 4783

— UsE 90D usa USB IRL N 4783

— Pl_ClK MCP_50! L SPI_CLK R 788 21B3 51A6 61C6
— MCP_50! PL SPI_CLK 61Cs

— Pl _MOSI MCP_50! PL SPI_M3SI R 21B3 51A6 61C2
— MCP_50! PL SPI_MOSI 61C4
[—seLuso NCP_50: Pl SPI_M SO 788 51A5 61B2 21B3
- MCP_s0: P SPI_M SO R o184

— Pl_CS0 MCP_50! PL SPI_CSO R L 2183 51C8

— MCP_50! PL SPI_CSO L s1C7
[—tmarak HDA ! HDA HDA BIT CLK 2102 9806

— HDA_ HOA HDA BIT CLK R 2104 21a7

[ toassT L HDA_: oA HDA RST L 2102 9806

— HDA_ HOA HDA RST R L 2104 2147

[ toasnaur HDA ! HDA HDA SDOUT 2102 9806

— HDA ! HDA HDA_SDOUT_R 2104 21A7

[ toaswc HDA ! HDA HDA SYNC 2102 98C8

— HDA ! HDA HDA SYNC R 2104 21A7

~_ _MCP Constraints 2

SYNC_MASTER=AARON

SYNC_DATE=03/ 27/ 2008

NOTI CE OF PROPRI ETARY PROPERTY

COMPUTER,
OW NG

I NC.

THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY

PROPERTY OF APPLE THE POSSESSOR
AGREES TO THE FOLL

TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
NOT TO REPRODUCE OR COPY | T
NOT TO REVEAL OR PUBLI SH I N WHOLE CR PART

SIZE DRAW NG NUMBER REV.
D 051- 7577 D
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MCP RGM |

(Et hernet) Constraints

RTL8211CLGR ( ETHERNET PHY) CONSTRAI NTS

PHYSI CAL_RULE_SET LAYER ALFONBHTE | M NUMUM 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 0.2 W 0.2 W =STANDARD =STANDARD =STANDARD
ENET_M | _55S . =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACING | WEI GHT
MCP_BUFO_CLK . =3:1_SPACI NG 2

ENET_M | * 0.3 W 2
SQURCE: MCP73 Interface DG (DG 02974-001_v01), Sections 2.7.2 & 2.7.4

ENET_MDI

0.6 M

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

Section 2.7.4

PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE W DTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
ENET_MDI _100D * ~100_cHvLoI FF =100_CHMDI FF =100_CHVLDI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | V&I GHT

NET_TYPE

PHYSI CAL

SPACI NG

NCP_M |_COvP

NCP_M |_COvP

MCP M| COWP VDD

NCP_M I_COwP

NCP_M |_COvP

MCP M| COWP GND

MCP_CLK25M BUFO R

000000000000000000 00 00

NPl K25 BLEQ ENET M1 P BLFO_aK
ENET_ M1 MCP_BUFO_ ALK RTL8211 CLK25M CKXTAL1
ENET_MDiQ ENET M1 ENET M1 ENET _MDI O
ENET_wne ENET M1 ENET M1 ENET NMDC
ENET_RxQ K ENET M1 ENET M1 ENET CLK125M RXCLK
ENET M1 ENET M1 ENET CLK125M RXCLK R
ENET_RxD ENET M1 ENET M1 ENET_RXD<0>
ENET M1 ENET M1 ENET_RXD_R<0>
ENET_Rxn) STRAP ENET M1 ENET M1 ENET RXD<3..1>
ENET M1 ENET M1 ENET_RXD R<3..1>
ENET_RxD ENET M1 ENET M1 ENET RX CTRL
ENET M1 ENET M1 ENET_RXCTL R
ENET_TxQ K ENET M1 ENET M1 ENET CLK125M TXCLK
ENET_TxP0 ENET M1 ENET M1 ENET TXD<0>
ENET_TxD ENET M1 ENET M1 ENET TXD<3..1>
ENET_TxD ENET M1 ENET M1 ENET_TX_CTRL
ENET vy ENET_ v 100D ENET vy ENET_MDI _P<3..0>
ENET_vD 100D ENET vy ENET_MDI_N<3..0>
ENET_ v 100D ENET M ENET MDI_T P<3..0>
ENET_ v 100D ENET M ENET MDI_T N<3..0>

3783

3783

3901

3901

3883

3786

3786

3786

1808

1808

arcr

37cs

3786

39cs

39cs

39A4

3901

3908

3908

3945

39A4

39c7 38c8

39c7 3908

3945

Et her net

Constraints

SYNC_MASTER=AARON

SYNC_DATE=03/ 27/ 2008

THE | NF¢
PROPEF

NOTI CE OF PROPRI ETARY PROPERTY

NOT TO REPRODUCE OR COPY | T
NOT TO REVEAL OR PUBLI SH I N WHOLE CR PART

I'NC. THE PCSSESS

ORMATI ON CONTAI NED HEREI N | S_THE PROPRI ETARY
RTY OF APPLE COVPUTER,
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TO MAI NTAI N THE DOCUMENT | N CONFI DENCE

OR

APPLE | NC.

TZE | DRAW NG NUVBER REV.
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SCALE T o
NONE 104 109
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4

FireWre Net

Properties

FireWre Interface Constraints
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
FW 110D * -110_cvLol FF =110_OHM.DI FF =110_OHM DI FF =110_OHM DI FF =110_CHM_DI FF =110_CHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT

FW.TP

=3: 1_SPACI NG

NET_TVPE

ELECTRI CAL_CONSTRA| NT_SET PHYSI CAL SPACI NG

>—_ewa_te Ewiion Fw e FW PCRTO_TPA P

P Ewa1i0n EwTe FW PORTO _TPA N

> fwo e Ewiion Ew e FW PCRTO_TPB P

- Ewaion EwTe FW PORTO _TPB N
PORT 1 & 2 NOT USED

a3Bs

a3cs

FireWre Constraints

SYNC_MASTER=AARON

SYNC_DATE=03/ 27/ 2008

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREIN | S THE F‘RCPSI?EFARV

E COVKK%TER' INC. THE POSSESS

PROPERTY OF APPL|
AGREES TO THE FOLLOA
| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE
Il NOT TO REVEAL OR

OR COPY I T
PUBLI SH | N WHOLE OR PART

C
)

APPLE

SI'ZE | DRAW NG NUVBER REV.
D 051- 7577
I'NC. SCALE SHT OoF
NONE 105 109

2
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ALLON ROUTE

SMC SMBus Net

Properties

PHYSI CAL_RULE_SET LAYER AEONEY M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
1TOL_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 MW 0.1 MM

SQURCE: MCP79 Interface DG (DG 03328-001_v0D), Section 2.10.1.

SMBus Interface Constraints

PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP

SMB_55S . =55_OHM SE =55_OHM SE =55_OHM SE =55_CHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | VI GHT
sMvB . =2x_DI ELECTRI C 2

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

— NB NE SMBUS SMC A S3 SCL
- NB NE SMBUS SMC A S3 SDA
- NB NE SMBUS SMC B SO SCL
- vy e SMBUS SMC B SO SDA
- NB NE SMBUS SMC 0 SO SCL
[ — N NE SMBUS SMC 0 SO SDA
D B¢ NE SMBUS _SMC BSA_SCL
- B, ¢ N SMBUS SMC BSA SDA
- NB ME SMBUS SMC MGMI SCL
(- VB, ¢ N SMBUS SMC MGMTI_SDA
- N NE SMBUS SMC MGMI SCL
— NB NE SMBUS SMC MGMISDA
= " e SMBUS MCP_0_OLK
= e e SMBUS MCP_0_DATA

10608 52C2

10608 52C2

10608 52C2

10608 52C2

1386 21C3 7A4 5208

1386 21C3 7A4 5208

SMC Constraints

SYNC_MASTER=AARON

SYNC_DATE=03/ 27/ 2008

NOTI CE OF PROPRI ETARY PROPERTY

COVPUTH
OW NG

TO MAI NTAI N THE DOCUMENT | N CONFI DENCE

NOT TO REPRODUCE
NOT TO REVEAL OR

OR COPY I T
PUBLI SH | N WHOLE OR PART

NC. THE POSSESSOR

THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERTY OF APPLE ER |
AGREES TO THE FOLL

SI ZE DRAW NG NUMBER REV.
D 051- 7577 D
C) APPLE | NC. T — =
NONE 106 109
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Di gi tal

Vi deo Si gnal

Constraints

PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
DP_100D * =100_oHM 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_CHu DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF
NCP_DV_COVP * v 0.5 M 0.5 MM =STANDARD =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
DI SPLAYPORT - =3x_DI ELECTRI C ? DI SPLAYPORT TOP, BOTTOM =4x_DI ELECTRI C ?
LVvDS - =3x_DI ELECTRI C ? LvDS TOP, BOTTOM =4x_DI ELECTRI C ?

LVDS intra-pair

Di spl ayPort/TNDS intra-pair
Dl spl ayPort AUX CH intra-pair

mat chi ng should be 5 mls.
mat chi ng shoul d be 5 ps.
mat chi ng shoul d be 5 ps.

Max | ength of LVDS/DisplayPort/TMDS traces: 12 i

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

nches.

Inter-pair

Sections 2.5.3 & 2.5. 4.

Pairs should be within 100 mls of clock Iength.
mat chi ng shoul d be within 150 ps.
No rel ationship to other signals.

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

DP_M _MXMVE DP_100D DI SPLAYPCRT DP_EG M. P<3..0>

DP_M _MXMVE DP_100D DI SPLAYPCRT DP 1G M._P<3..0>
DP_100D DI SPLAYPORT DP EG M. N<3..0>
DP_100D DI SPLAYPORT DP IG M. N<3..0>

Db M_mam oP_1000 DI SPLAYPCRT. DP_M_P<3..0>
DP_100D DI SPI AYPORT DP M. N<3..0>

DP_M _MXMVE DP_100D DI SPLAYPORT DP_M. CONN P<3..0>
oP_1000 DI SPLAYPORT DP_M._CONN_N<3. . 0>

DP_1 G AUX_CH. DP_100D DI SPLAYPORT DP |G AUX CH P
oP_1000 DI SPLAYPCRT. DP 1G AUX CH N

DP_ALX_cH oP_1000 DI SPLAYPCRT. DP_AUX CH SWP
oP_1000 DI SPLAYPCRT DP_AUX CH SWN

DP_ALX_cH oP_1000 DI SPLAYPCRT. DP AUX CHC P
oP_1000 DI SPLAYPCRT DP AUX CH C N

DP_ALX_cH oP_1000 DI SPLAYPCRT DP_EG AUXCH P
oP_1000 DI SPLAYPCRT. DP_EG AUXCH N

VDS A CLK MOR Lvps_1000 Lvos LVDS_IG A CLK P
Lvps_1000 Lvos LVDS 1G A CLK N

LVDS A DATA MXVE LVDS 100D LvDs LVDS |G A DATA P<3..0>
Lvps_1000 Lvos LVDS 1 G A DATA N<3..0>

LVDS B QLK _MXMVE LVDS 100D LvDS LVDS IG B CLK P
Lvps_1000 Lvos LVDS 1G B CLK N

L\DS_B_DATA MR LvDs_1000 Lvos LVDS | G B DATA P<3..0>
Lvos_1000 Lvos LVDS 1 G B DATA N<3..0>

VDS A GLK MOR Lvps_1000 Lvos LVDS_EG A _CLK P
Lvos_1000 Lvos LVDS EG A CLK N

LVDS A DATA MXVE LVDS 100D LvDS LVDS EG A DATA P<3..0>
LvDs_1000 Lvos LVDS_EG A_DATA_N<3..0>

LVDS B QLK MXMVE LVDS 100D LvDs LVDS EG B CLK P
Lvps_1000 Lvos LVDS EG B CLK N

L\DS_B_DATA MR Lvps_1000 Lvos LVDS EG B DATA P<3..0>
Lvps_1000 Lvos LVDS EG B DATA N<3..0>
Lvps_1000 Lvos LVDS CONN A CLK P
Lvps_1000 Lvos LVDS CONN A CLK N
Lvps_1000 Lvos LVDS CONN A DATA P<3..0>
LvDs_1000 Lvos LVDS CONN A DATA N<3..0>
LvDs_1000 Lvos LVDS_CONN B CLK_P
Lvps_1000 Lvos LVDS CONN B CLK N
Lvps_1000 Lvos LVDS CONN B DATA P<3..0>
Lvps_1000 Lvos LVDS CONN B DATA N<3..0>
LvDs_1000 Lvos LVDS CONN A CLK L P
LvDs_1000 Lvos LVDS CONN A CLK L N
LvDs_1000 Lvos LVDS CONN B CLK L P
Lvps_1000 Lvos LVDS CONN B CLK L N

000000000000 0000000000000000 00000000 00000000

9185

9185

9404

9404

1886

1886

93B2

e3ce

878

878

1883

1883

1883

1883

1883

1883

1883

1883

8705

8705

8985

8985

8986

8986

sac2

sac2

8945

8945

8987

8987

9187 9104 91C8

9187 91B8 9104 91CB

91B8 9104 91C3 9108

91B8 91C8 91D4 9108

91C2 91C5 94B8 94CL 94C8

91C2 91C5 9105 94B8 94CL 94CB

94cs

94cs

93cs

93cs

9304 94c2

93D 94c2

9384

9304

8988

8988

8988 B9CS 89D8

8988 B9CB B9D8

89cs

89cs

89A8 B9CS B9DS

89A8 B9CS B9DS

8988

8988

8988 B9CS B9D8

8988 89CB 89D8

8985

8985

89A8 B9CS BIDS

89A8 B9CS BIDS

9048

908

89C5 89D6 90AS 90AB

89C5 B9D6 90A5 90AB

9048

908

89C3 8903 90AB 90B6

89C3 8903 90AS5 90BS

GRAPHI CS CONSTRAI NTS
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SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
an * =STANDARD ?
PPDDR_MEM * =STANDARD ?
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
GND_P2MM * 0.20 MM 1000
PUR_P2MM * 0.20 MM 1000
NET_SPACI NG_TYPEL | NET_SPACING TYPE2 | AREA_TYPE | SPACI NG RULE_SET
MEM CLK feNs) * G\D_P2MWM
MEM_CVD an * G\D_P2MWM
MEM _CTRL feNs) * G\D_P2MWM
MEM_DATA feNs) * G\D_P2MWM
MEM_DQS aND * G\D_P2MWM
MEM_CLK PPDDR_MEM * PUR_P2MM
MEM_CVD PPDDR_MVEM * PUR_P2MM
MEM_CTRL PPDDR_MVEM * PUR_P2MM
MEM_DATA PPDDR_MVEM * PUR_P2MM
MEM_DQS PPDDR_MEM * PUR_P2MM
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET = = = = = = —
CLK_FSB feNs) * G\D_P2MM
CLK_PCI E feNs) * G\D_P2MWM
cPU_cowe an N G\D_P2MM
PCIE feNs) * G\D_P2MWM
CPU_GTLREF feNs) * G\D_P2MWM
SATA feNs) * G\D_P2MWM
CPU_VCCSENSE an * G\D_P2MWM
uss an * G\D_P2MWM
FSB_DSTB feNs) * G\D_P2MWM
‘ NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
‘ CLK_PCI E PUR * PUR_P2MM
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET

THERVAL * * 4: 1_SPACI NG
SW TCHNODE * * SW TCHNODE
THERVAL PWR * PWR_P2VWM
THERVAL GND * GND_P2WM

NET_PHYS| CAL_TYPE

AREA_TYPE | PHYSI CAL_RULE_SET

K50/ K51 SPECI FI C NET PROPERTI ES

THERM DI FF * 1:1_DI FFPAI R
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MEM 40S TP 0.1 MW 600 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI
MEM_40S_VDD TP 0.1 MW 600 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI
MEM_70D TP 0.1 MW 600 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI
PCI E_90D TP 500 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI
USB_90D TP 500 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI
MCP_DV_COMP TP 0.1 ™M 500 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI
MCP_NVEM_COVP TP 0.1 M 500 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI
MCP_M | _COMP TP 0.1 M 500 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI
MCP_USB_RBI AS TP 0.1 M 500 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI
MCP_DV_COMP * 0.25 MM 250 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI
CPU_27P4S BOTTOM 0.23 MM 100 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI

5586 55

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ — PPDDR_MEM =PP1V5 S3 MEM A 603 31A5 3107
— PPDDR_MEM =PP1V5 S3 MEM B 608 32A5 3207
— SW TCHNGDE | WP6 PHASEL 7104 7146
— SW TCHNGDE | WP6 PHASE2 7108 714
— SW TCHNCDE | M\VP6_PHASE3 7208 72A7
— SW TCHNGDE 1v8 SwW s0cs

— SW TCHNCDE 1V05S5 sSw 7905

— Sw TCHNDE P1V05S0_PHASE 60

— SW TCHNCDE 3V3S5_SW 763

— Sw Tencre 5VS3 SW 7acs

— SW TCHNCDE MCPCORESO PHASE 7405

— THERM DI EE THERM DI EE THERVAL SNS T DP1 DN6 55A8 5506 55
— THERM DI EE THERVAL SNS T DN1 _DP6 55A8 5506 55
— THERM DI EE THERM DI EE THERMAL SNS T DP2 DN3 55A8 5506 55
— THERM DI EE THERMAL SNS T DN2 DP3 55A8 5506 55
— THERM DI EE THERM DI EE THERVAL CPU_THERMD P 1006 5504
— THERM DI EE THERVAL CPU THERMD N 1005 5504
— THERM DI EE THERM DI EE THERVAL SNS T DP4 DN5 55A8 5586

[ — THERM DI EE THERMAL SNS T DN4 DP5

— THERM DI EE THERM DI EE THERMAL MCP_THMVDI ODE P 2103 5504
— THERM DI EE THERMAL MCP_THMVDI ODE N 21C3 5504
— THERM DI EE THERM DI EE THERVAL MCPTHVENS D2 P 5583

— THERM DI EE THERVAL MCPTHVENS D2 N 5583

> memuniee TRV O £ TERAL MXM PVWRSRC SENSCR P sacs

— THERM DI EE THERMAL MXM PWRSRC SENSOR N s3ca

— THERM DI EE THERM DI EE THERVAL SENSE 12V SO P 5383 5384
— THERM DI EE THERVAL SENSE _12V_SO_N 5383 5384
— THERM DI EE THERM DI EE THERVAL SENSE 12V S5 P 5383 53C4
— THERM DI EE THERVAL SENSE 12V S5 N 5383 5304
— THERM DI EE THERM DI EE THERVAL SENSE 1V5 SO P 5406

— THERM DI EE THERMAL SENSE 1V5 SO N 5406

> meruner TRV O £ TERAL SNS LoD P sser

— THERM DI EE THERMAL SNS LCD N ssc7

— THERM DI FE THERM DI FE THERVAL SNS ODD P ss07

— TRV O £ TERAL SNS CDD N ssor

— THERM DI EE THERM DI FE THERMAL SNS CPU H P 5587

— THERM DI EE THERMAL SNS CPU H N 5587

— THERM DI EE THERM DI EE THERVAL SNS_HDD_P.

— THERM DI EE THERMAL SNS HDD N 5506

— THERM DI FE THERM DI FE THERVAL HDD OOB TEMP FILT 5506

— THERM DI EE THERM DI EE THERMAL SNS AMB P 5506

— THERM DI EE THERMAL SNS AMB N

> meruner TRV O £ TERAL SNS MM P

— THERM DI EE THERMAL SNS MXM N 5586

— THERM DI EE THERM DI EE THERVAL MCPTHVENS FILT P ss8a

— THERM DI EE THERMAL MCPTHMBNS FILT N 5584
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K50/ K51 BOARD- SPECI FI C SPACI NG & PHYSI CAL

CONSTRAI NTS

BOARD LAYERS

BOARD AREAS

BRRERoMY | OEREPRR

TOP,1SL2, 1 SL3, | SL4, | SLS, | SL6, | SL7, BOTTOM

NO_TYPE, BGA_P1MM

M 15.5.1

PHYSI CAL

CONSTRAI NTS

PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
DEFAULT * Y =50_OHM_SE =50_CHM SE 100 MW 0 M 0 m
STANDARD * Y =DEFAULT =DEFAULT 12.7 W =DEFAULT =DEFAULT

PHYSI CAL_RULE_SET LAYER AFONBTE | M NMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP

27P4_CHM_SE TOP, BOTTOM Y 0.345 W 0.085 Mv =STANDARD
27P4_CHM_SE * Y 0.275 W 0.085 WM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
40_OHM SE TOP, BOTTOM Y 0.19 MM 0.085 WM =STANDARD
40_OHM SE N Y 0.15 MM 0.085 WM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
50_CHM SE TOP, BOTTOM Y 0.125 M1 0.085 WM 15 M
50_OHM_SE N Y 0.1 MW 0.085 WM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
55_CHM SE TOP, BOTTOM Y 0.1 MW 0.085 MW =STANDARD
55_OHM_SE * Y 0.075 M1 0.075 WM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
70_OHM_DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
70_OHM_DI FF 1SL3, 1 SL6 Y 0.155 MW 0.085 WM =STANDARD 0.135 W 0.1 MM
70_OHM_DI FF TOP, BOTTOM Y 0.185 MW 0.085 WM =STANDARD 0.125 MM 0.1 M

PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
90_CHM_DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM_DI FF IsL3, 1506 Y 0.099 WM 0.085 WM 12 MM 0.200 MM 0.1 MW
90_OHM_DI FF TOP, BOTTOM Y 0.121 W 0.085 WM =STANDARD 0.18 W 0.1 M

PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
100_CHM_DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
100_CHM DI FF IsL3, 1506 Y 0.081 WM 0.085 WM =STANDARD 0.25 W 0.1 MW
100_CHM_DI FF TOP, BOTTOM Y 0.115 W 0.085 WM =STANDARD 0.180 MM 0.1 M

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
110_CHM.DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
110_CHM.DI FF TOP, BOTTOM Y 0.085 MV 0.085 M1 =STANDARD 0.3 WM 0.15 WM

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP

1:1_Di FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 M 0.085 M1
1:1_Di FFPAI R TOP, BOTTOM Y =STANDARD =STANDARD =STANDARD 0.125 MM 0.085 MM

SPACI NG RULE SET

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
DEFAULT * 0.1 MW ? 2X_DI ELECTRI C * 0.150 MM ?

STANDARD * =DEFAULT ? 2X_DI ELECTRI C TOP, BOTTOM 0.160 MM ?
3X_DI ELECTRI C * 0.220 W ?

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT 3X_DI ELECTRI C TOP, BOTTOM 0.240 W ?

1.5:1_SPACI NG * 0.15 MM ? 4X_DI ELECTRI C * 0.300 WM ?
2:1_SPACI NG * 0.2 MW ? 4X_DI ELECTRI C TOP, BOTTOM 0.320 W ?
2.5:1_SPACI NG * 0.25 MM ? 5X_DI ELECTRI C N 0.380 M1 ?
3:1_SPACI NG * 0.3 W ? 5X_DI ELECTRI C TOP, BOTTOM 0.400 WM ?
4: 1_SPACI NG * 0.4 MM ?
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
CLK_SPACI NG_0. 5MVI N 0.5 W ?
CLK_SPACI NG_0. 6MVI N 0.6 W ?
GND_P2MM * 0.2 M\ 1000
PWR_P2MM * 0.2 M\ 1000
SW TCHNODE N 0.6 MM 1000

CONSTRAI NTS ARE BASED ON MCP79 DESI GN GUI DE DG- 03328- 001_V06
PCl , LPC, S\VB, HDA, SPI , RGM | , SMBUS ARE ROUTED AS 55 OHM SE SI GNALS

CONSTRAI NTS FOR BGA AREA

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG AEI GHT
BGA_P1MWM * =DEFAULT ?
BGA_P2MWM * 0.2 M ?
BGA_P3MV * 0.3 M ?

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET
- - BGA_P1MM BGA_P1MM
MEM CLK - BGA_P1MM BGA_P2MM
CLK_FSB - BGA_P1MM BGA_P2MM
CLK_PCIE - BGA_P1MM BGA_P1MM
FSB_DSTB FSB_DSTB BGA_P1MM BGA_P1MM
CLK_LPC - BGA_P1MM BGA_P1MM
CLK_PCl - BGA_P1MM BGA_P1MM

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET
MCP_FSB_COVP * BGA_P1MM BGA_P2MM
MCP_MEM_COVP * BGA_P1MM BGA_P2MM
MCP_PEX_COWP - BGA_P1MM BGA_P2MM
MCP_HDA_COVP - BGA_P1MM BGA_P2MM
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