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8 7 6 5 4 3 2 1

BOM Variants COMMON

(DELETED HDCP ROM)

PART# OTY | DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION
BOM WITH RENASAS FET
33850636 | 1 |IC_GMCP_MCP79-B02,35X35MM, BGA1437, DI| U1400 CRITICAL MCP_B02
BOM NUMBER BOM NAME BOM OPTIONS
33850654 | 1 | IC,FW643-06,1394B, REV-E U4100 CRITICAL
639-0014 PCBA,MLB,K50A,GOOD, RENESAS FET 20_INCH_LCD,2P66GHZ_CPU,BASIC,IG,RENESAS_FET
= = = — 820-2404 | 1 | PCB,FAB,IO ALIGNMENT,K50/K51 101 CRITICAL
607-4701 K50A MLB DEVELOPMENT DEVELOPMENT , XDP_CONN, LPCPLUS , VREFMRGN, MCP_PWR_SENSE
= - - 825-7122 | 1 | MLB LABEL,48.0X4.8 X14 CRITICAL
D 341T0174 | 1 | EFI ROM,K50A/K51A/KS0E U6100 CRITICAL
BOM NUMBER BOM NAME BOM OPTIONS
51150038 | 1 | CONN,INTEL SKT-P, BGA,26X26-479 U1000 CRITICAL
639-0018 PCBA,MLB,K51A, BETTER, RENESAS FET 24_INCH_LCD,2P66GHZ_CPU,BASIC,IG,RENESAS_FET
= = = = 33850570 | 1 | IC,RTL8211CL,GIGE TRANSCEIVER, 48P TQFP u3700 CRITICAL
639-0019 PCBA,MLB,K51A,BEST,RENESAS FET 24_INCH_LCD,2P93GHZ_CPU,BASIC,MXM,MXM_PWR_SENSE, 12V_PWR_SENSE,24_INCH_MXM,RENESAS_FET
639-0020 PCBA,MLB,K51A,CTO_ULT,RENESAS FET 24_INCH_LCD,3P06GHZ_CPU,BASIC,MXM,MXM_PWR_SENSE, 12V_PWR_SENSE,24_INCH_MXM,RENESAS_FET
607-4702 K51A MLB DEVELOPMENT DEVELOPMENT , XDP_CONN , LPCPLUS , VREFMRGN, MCP_PWR_SENSE
BOM WITH TOSHIBA FET PART# QTY | DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION
BOM NUMBER BOM NAME BOM OPTIONS 051-7972 1 PCB, SCHEM, MLB, K50A SCH1 20_INCH_LCD
639-0013 PCBA,MLB,K50A,GOOD, TOSHIBA FET 20_INCH_LCD,2P66GHZ_CPU,BASIC,IG,TOSHIBA_ FET 820-2347 | 1 | PCB,FAB,MLB,K50,HF MLB1 20_INCH_LCD
(33850563 - BLNK) | 341T0173 | 1 | IC,SMC,K50A/KS0E U4900 CRITICAL 20_INCH_LCD
11450305 | 1 | RES,7.87K,0402,1%,1/16W,LF R7117 20_INCH_LCD
BOM NUMBER BOM NAME BOM OPTIONS 13250205 1 CAP,CER,270PF,10%,50V,0402 Cc7113 20_INCH_LCD
639-0015 PCBA,MLB,K51A,BETTER, TOSHIBA FET 24_INCH_LCD,2P66GHZ_CPU,BASIC,IG,TOSHIBA_ FET 13250178 | 1 | CAP,CER,0.47UF,10%,6.3V,0402 c7128 20_INCH_LCD
639-0016 PCBA,MLB,K51A,BEST, TOSHIBA FET 24_INCH_LCD,2P93GHZ_CPU,BASIC,MXM,MXM_PWR_SENSE, 12V_PWR_SENSE,24_INCH_MXM,TOSHIBA_FET 13250082 | 1 | CAP,CER,0.068UF,10%,10V,0402 c7134 20_INCH_LCD
639-0017 PCBA,MLB,K51A,CTO_ULT, TOSHIBA FET 24_INCH_LCD,3P06GHZ_CPU,BASIC,MXM,MXM_PWR_SENSE, 12V_PWR_SENSE,24_INCH_MXM,TOSHIBA_FET
PART# OTY | DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION
C 051-7973 | 1 | PCB,SCHEM,MLB,K51A SCH1 24_INCH_LCD
820-2491 | 1 | PCB,FAB,MLB,K51,HF MLB1 24_INCH_LCD
(33850563 - BLNK) | 341T0177 | 1 | IC,SMC,KS1A U4900 CRITICAL 24_INCH_LCD
11450308 | 1 | RES,8.45K,0402,1%,1/16W,LF R7117 24_INCH_LCD
BO GROUPS 13250010 | 1 | CAP,CER,390PF,10%,50V,0402 c7113 24_INCH_LCD
13250178 | 1 | CAP,CER,0.47UF,10%,6.3V,0402 c7128 24_INCH_LCD
BOM GROUP BOM OPTIONS
13250082 | 1 | CAP,CER,0.068UF,10%,10V,0402 c7134 24_INCH_LCD
BASIC COMMON , ALTERNATE , MCP_TDIODE, MCP79,CPUV_PHASE3, XDP, CPU_TDIODE,MCP_B02, PRODUCTION
MCP79 BOOT_MODE_USER, MEMRESET_HW, MEMRESET_MCP

CPUS

PART# QTY | DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION

33783705 | 1 IC,PRQ,PDC, SLGED,2.66,55W,1066,E0, 61,PGA cpy CRITICAL 2P66GHZ_CPU
33783706 | 1 IC,PRQ,PDC, SLGEB,2.93,55W,1066,E0, 61,PGA cpy CRITICAL 2P93GHZ_CPU
33783707 | 1 IC,PRQ,PDC, SLGEA,3.06,55W,1066,E0, 6M,PGA cpy CRITICAL 3P06GHZ_CPU

BOARD STACK-UP
B TOP SIGNAL

2 GROUND ALTERNATES
S IGNAL PART NUMBER ALTERNATE FOR BOM OPTION REF DES COMMENTS :

PART NUMBER

4 POWER 152-0104 152-0099
5 POWER 152-0105 152-0101 L7530 MSQ-1211-1R5L-F

9

100,L7101,L7200 MSQ-1211-R36L-F

33850694 33880570 u3700 RTL8211CL/RTL8251CA
S IGNAL 10450018 10150414 R5400 USE 20MOHM AS OR
7 GROUND
BOTTOM | SIGNAL
BOM Configuration
A SYNC_MASTER=K50A SYNC_DATE=01/13/2009
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IN_ NECK_WIDTH=! D 2 mm
NER—SBACTNG. TYPEPPDDR M
MAX_NECK LENGTH 3 MM

5386
703 75cs PPVTT_S3_DDR_BUF

=PP1V5_S3 MEM B

=PP1V5_S3_ MEMRESET

=PPDDR_S3_SOFET

=PPDDR_S3_PGCMP

=PPVTT_S3_DDR_BUF

MAKE_BASE=TRUE
VOLTAGE=0.75V

MIN LINE WIDTH=0.3 MM
MIN_NECK_WIDTH=0.2 mm

703 6cs en7 7801 PP3V3_S3

10803

10803

3306

7886

7088

2903

3ap2

4704

2908

azcs

=PP3V3_S3_MCP_GPIO

— =PP3V3_S3_MINI
WAKE BASE-TRUE =
VOLTAGE=3. — =PP3V3_S3_BT
MIN_LINE WIDTH 0.5
MIN-NECK_WIDTH=0.3 mm ——  =PP3V3_S3_VREFMRGN
NET—SBACTNG. TYPE-PWR =
MAX_NECK_LENGTH=3 MM — =PP3V3_FW_FWPHY

2508

s0c2

213

=PP3V3_S3_SMC

5085

=PP3V3_S3_SMBUS_SMC_A_S3

5203

=PP3V3_S3_MCPREG

7407

4784

7507

a6cs

7884

708

7807

=PP5V_S3_MCPREG

7407

03 73c1PP5V_S3_REG —  =PP5V_S3_BNDI
VOLmRGECEy ——  =PP5V_S3_DDRREG
MINNECK WIDTH=0.5 om g =PpSV 53 USB
e NeNeYEETHM & —  =PP5V_S3_VTTCLAMP

——  =PP5V_S3_PWRCTL
—  =PP5V_S3_SOFET

16c7 25c8 3087 3007

94p7

85C2

SSII

RATILS

ALWAYS ON WHEN UNIT HAS AC POWER (TRICKLE)

31a5 3107

=PP1V05_S5_MCP_VDD_AUXC

79¢3 73 zscsPP1V05 S5 REG
3285 3207 MA]

=PP3V3_S5_MCP

41B1 4102 4287 43A5 4388

478

468

7887

7¢3 76ca PP5V_S5_LDO

=PP3V3_S5_MCP_GPIO

=PP3V3_S5_SMC

=PP3V3_S5_ROM

=PP3V3_S5_RTC_D

=PP3V3_S5_LPCPLUS

=PP3V3_S5_SMBUS_SMC_BSA

=PP3V3_S5_FAN

=PP3V3_S5_SMCUSBMU:

=PP3V3_S5_ MEMRESET

=PP3V3_S5_P1V05S5

=PP3V3_S5_PWRCTL

=PP3V3_S5_S3FET

=PP3V3_S5_SOFET

=PP5V_S5_AVREF

MAKE_BASE=TRUE

VOLTAGE=5V

MIN LINE WIDTH=
NECK_WIDTH:

— =PP12V_S5_FW
VoLTAGE 12y - — =PPVIN_S5_DDRREG
MINNECKWIDTH=0:5 m —  -PPVIN S5 _P3V3S5
AKX NECK DENGTHRS3 MH —  =PPVIN_S5_P5VS3

— =PP12V_S5_REG

— =PP12V_S5_PWRCTL

2283 2508

2283 2588

187 2001

49p4 5001 50D7

s1c8 61c6

2807

7p4 513 51C8 5105

5203

5687 5607 57D7

466

3306

79¢6

70A3 7081 7083 70C1 7008

7804

7804

5088

438

7504

76D4

73p4 7305

765

7088
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FUNCTIONAL TESTPOINTS FOR MAC-1 & ICT
LAYOUT NOTE: PLACE NEAR J1000 LAYOUT NOTE: PLACE NEAR U1400 LAYOUT NOTE: PLACE NEAR U3700 LPC CONNECTOR "S0" RAILS MISC GROUND VIAS
100c3 1406 1008 7p7_FSB_A_L<6> PP1000 sk QuIm 100c3 1406 1008 708 _FSB_A L<6> PP1400 sk our 3787 15cs ENET_RESET L PP3704 shO [rad 1o TS
1oocs 1486 1008 7p7_FSB_ADSTB_L<0> PP1001 sk quiT 1003 1486 1008 709 _ESB_ADSTB_L<0> PP1401 sk quiT _PP3IV3 S5 LPCPLUS ZH500 ZH510 ZH520
1oocs 14ce 10cs 707 _FSB_A_L<27> PP1002 sk OMIT Joocs 1acs 10cs 7ps_ESB_A L<27> PP1402 sk OMIT 2109 3100 5163 01 [IN>—— EUNC_ HOLE-VIA HOLE-VIA HOLE-VIA
P4MM P4MM LAYOUT NOTE: PLACE NEAR U4100 5105 6nd [TR) =PP5V_S0_LPCPLUS FUN 606 75c8 [T PPVTT_SO0_DDR_LDO FUN 1 1 1
100c3 1486 10c8 707 _FSB_ADSTB_L<1> PP1003 sk Quim 100c3 1486 10cs 70s_FSB_ADSTB_L<1> PP1403 sk Quim LPC CLK33M LPCPLUS = PPVCORE CPU =
10003 1403 10ca 707 _ESB_D_L<0> PP1004 shey) ourn 10003 1403 1004 708 _FSB_D_L<0> PP1404 shep oure 4162 10265 17c5 PCIE_CLK100M FW P PPA000 shp) oure s104 10303 952 [T . FNE eos 7ze1 o (I PPMCPCORE SO RBG EUNC_ = = =
1o0p3 1406 10ca 7p7_ESB_DSTB_IL_P<0> PP1006 sk oMIT Joop3 1406 10ca 7ps_ESB_DSTB_L_P<0> PP1406 sk qurd 41c2 10203 17¢3 PCIE_CLK100M_FW_N PP4001 sk gure 10303 5105 45c8 1983 [TR) LEC_AD<0> FUNC_* 7407 5485 66 7401 7438 [T EEMCECORE S0 FUNC_° ZH501 ZH511 ZH521
10003 1406 10c4 707_FSB_DINV_L<0> PP1007 shgy) oMmIT 10003 1406 10c4 708 _FSB_DINV_L<0> PP1407 sk oMmIT 10303 5105 4968 1983 706 700 [Ty FUNC_ epe 76ce [T EUNC_ HOLE-VIA HOLE-VIA HOLE-VIA
PaMM P4MM 41c3 10203 PCIE_FW_R2D P PP4002 s« oMIT 10303 5104 4scs 1983 [Ty LPC_AD<2> FuNC_: 5406 sics 6cs 70as [Ty PPLV5_SO FuNC_: 1 1 1
10003 1403 10ca 707 _ESB_D_L<16> PP1008 sk oM 10003 1403 10ca 708 _FSB_D_L<16> PP1408 sk oM PCIE FW R2D N PP4003 o pa LpC AD<3> PPLVE S0 REG
D | 00w 1eoe 1000 720 FSB DSTB 1 P<1>  PP1010 sh ourr 10053 1406 1004 7o _FSB_DSTB I P<1>  PP1410 shes) gurn e oz — - PaMM 10303 3104 4960 1983 [T Lo PRAME L FUNC soc3 ecs [TR) i FUNC_ = = =
FSB D L<41> PP1012 sk FSB_D_L<41> PP1412 sk FW_RESET L PP4004 s« S105 49¢3 10303 19¢3 [T EUNC_-
1o0e s roes mer 0 Pl 10007 ey mocz e Pl e e e 004 @) oy 1587 5105 ascs 7cs Ty M CLKRUN L FuNC_- o7 ve ane 7sc1 333 [Ty PR3V3_SO Func_ ZH502 ZH512 ZH522
10003 1406 10c2 7p7_FSB_DSTB L N<2> PP1013 sk QMIT 10003 1406 10c2 7ps_FSB_DSTB L N<2> PP1413 sk QMIT HOLE-VIA HOLE-VIA  HOLE-VIA
PaMi Pai 5003 4985 5105 sMC_TMS FuNC_: ons 7805 70n0 [Ty BR5SV_SO FuNC_:
10003 1406 10cz 7p7_ESB_DINV_L<2> PP1015 sk Quim 10003 1406 10c2 708 _FSB_DINV_L<2> PP1415 sk Quim DEBUG RESET L PP12v SO 1 1 1
s o0z [T FUN FUN F( D i( D ﬁ D
10003 1483 1082 707 _FSB_D_TL<59> PP1016 sk 9%1\141\1/1 10003 1483 1082 708 _FSB_D_TL<59> PP1416 sk 9%1\141\1’1 108 902 SMC TRST L = 9384 5383 66 7088 [TN). = 1 L L
10003 1406 1082 707 _ESB_DSTB L N<3> PP1017 sk guir 10003 1406 1082 705 _FSB_DSTB_L N<3> PP1417 sk oure LAYOUT NOTE: PLACE NEAR U4900 sics asc1 TN S5 Prmp—. EUNC_ = = =
5 495 [T FUN
10003 1406 102 707 _FSB_DINV_L<3> PP1019 shes) ourn 10003 1406 1082 705 _FSB_DINV_L<3> PP1419 shep omrn asca spz SMC_LRESET L PP4901 sheo) QuIT e sSMC_MD1 rune "$3" RAILS ZH503 ZH513 ZH523
1006 10083 14a3_CPU_INIT L PP1022 sk oM 1486 1003 1006 _FSB_LOCK_L PP1420 sk Qurm 49c3 704 s1ca sops SMC_RESET L PP4902 sk omrr asc1 sics TN P - 4 TB'S HOILE—VIA HOILE—VIA HOILE—VIA
s s s FUN
10c6 100c3 14n3_CPU_A20M L PP1023 she7) ourr 1003 1486 1006_FSB_HIT L PP1421 sh) OMIT 701 10303 5105 asco 1953 700 LEC_ADS1> PP4903 shey) guin sics =0p3 aacs woms aevs [T LPC SERIRQ = T( ) ?( )
tocs 10083 143 CPU_IGNNE L PP1024 s4 OMIT 1ooc3 1486 1006 FSB_HITM L PP1422 s« OMIT S04 49ce 1987 [Ty FUNC_ a4 751 gy PPDDR_S3_REG FuNC_- = = =
PaM P4MM 5003 4995 s104 [Ty SMC_TDI FUNC_-
Jocs 10083 14a3_CPU_STPCLK L PP1025 sk OMIT 100c3 1486 1006 _FSB_BNR L PP1423 sk oMIT 604 75c6 [Ty PPVIT_S3_DDR_BUF FuNC_
S S s003 sms 5104 [Ewy_ SMC_TCK FuNC - ZH504 ZH514 ZH524
1oce 10083 14a3_CPU_INTR PP1026 sk oure 100c3 2303 1486 1006_FSB_BREQO_L PP1424 sk oure SMC RESET L 604 sca en7 7901 [Ty PP3V3_S3 FUNC_- HOLE-VIA HOLE-VIA HOLE-VIA
FUN
1088 10083 14a3_CPU_NMT PP1027 sk gurt 100c3 1486 1006 _ESB_DBSY L PP1425 sk oure 4963 sred sope 7o WSMC . scs 7301 [Ty PPSV_S3_REG FuNC_- 1 1 1
] 1088 10083 14a3_CPU_SMI_L PP1028 shey) ourn 1082 10083 1423 ESB_DPWR_L PP1426 e ouwrt aocr sied [INy—=" == SMe RX L FNE 1 1 O 1 O
1003 1486 1008 7c7_FSB_REQ L<0> PP1029 4 [aed 1oocs 14m6 1008 7cs_FSB_REQ L<0> PP1427 sk oure 2003 49¢s 4988 1¢4 4605 [TH—= P — TEE = = =
s FUN
100¢3 14m6 1008 7c7_ESB_REQ L<1> PP1030 sh¢ ourr 100¢3 1436 1008 709 _FSB_REQ L<1> PP1428 she ouir N = > qu—— = ZH505 ZH515 ZH525
1003 1486 1008 7c7_ESB_REQ L<2> PP1031 sk omrr 1003 1486 1008 7co_ESB_REQ L<2> PP1429 sk oMIT sica 2007 [N EUNC_ "S5" RATLS HOLE-VIA HOLE-VIA  HOLE-VIA
P4MM P4MM 51D4 51A8 m SPI_ALT_CLK FUN 1 1 1
100c3 1486 1008 7c7_ESB_REQ L<3> PP1032 she omrr 100c3 1486 1008 7cs_FSB_REQ L<3> PP1430 she omrm =
MM MM s1ps s1c0 [Ty SPL ALT CS L FUNC_- 3 TP’S
1003 1486 1008 7c7_FSB_REQ T.<4> PP1033 sk guiT 1003 1486 1008 7co_ESB_REQ L.<4> PP143]1 sk guiT SPI ALT MOST PP1V0S S5 REG = = =
s EIN
1086 10083 1483 FSB_CLK_CPU_P PP1034 sk OMIT Joas 7ca 71¢c7_VR_PWRGOOD DELAY PP1434 su OMIT 5105 5188 [Ty =S FUNC_ 79¢3 602 386 TN ) —
i S sina si0s [Ty SPL_ALT MISO FuNC_ sece ez eoo 7ecs sow Ty —PR3V3 S5 REG e ZH506
1086 783 10083 1483_FSB_CLK_CPU N PP1035 sk OMIT HOLE-VIA ZHS516 ZHS
PAMM s1o4 s1c7 [Ty SPIROM USE MLB FUNC_: sc2 7ocs [TTy—BRSY S5 LDO FINC . HOLE-VIA HOLE-VIA
D . sacs 5305 ocz [Ty —BR12V_S5 FINC F( ) ﬁo ro
ZH507 ZH517 ZH527
HOLE-VIA HOLE-VIA HOLE-VIA
C 2688 4988 7C8 [T PM_SYSRST L FUNC_° 1 1 1
s007 [Ty SMC_MANUAL RST L FuNC_ O O O
7ca 784 687 7003 7081 [IW) ALL_SYS_PWRGD_R FUNC_° - - -
PWROK SEQUENCING ZH508 ZH518 ZH528
LAYOUT NOTE: PLACE NEAR U1400
7¢3 784 687 7003 7051 [Ty ALL_SYS_PWRGD_R FUNC_- HOILE—VIA HOILE—VIA HOILE—VIA
10103 31c4 1587 _MEM_A_DQ<7> PP1442 sk Qurm F( ) T( ) r@
10103 3102 1587 MEM A DQ<14> PP1443 s« oure — = =
MEM A _DQ<16> PP1444 s« MIT
1786 10203 3acs_PCIE_MINI D2R P PP2105 sk Qurm 10103 3184 1587 MEM_A DQ<25> PP1445 & %ﬁ% STARTUP (BOOT/WAKE) TIMING ZH509 ZH519 ZH529
1786 10203 24cs_PCIE MINI D2R N PP2106 shgy omIT rowpa aes ser PaMM HOLE-VIA HOLE-VIA  HOLE-VIA
PAMM 1013 3187 1507_MEM A DQ<47> PP1447 4 OMIT 7167 4500 [Ty IMVP_VR_ON FUNC_* 1 1 1
1786 102c3 41c1_PCIE_FW_D2R_P PP2132 sk OMIT P4MM
PAMM 1013 3187 1507 MEM A DQ<59> PP1449 &4 Quim 70m3 717 7¢7 [Ty VR_PWRGOOD_DELAY FuNC_-
1786 102¢3 a1c1_PCIE_FW _D2R N PP2133 shgr) omrT MM — = =
PAMM 101c3 3104 1505_MEM_A_DQS_P<1> PP1452 sk OMIT
2088 7c3 asng_PM_SYSRST L PP2113 sk QurT P4AMM FOR ICT
MM 101c3 3182 150s_MEM_A_DQS_P<2> PP1454 sk OMIT
v — BB2114 sh S MEM A_DQS P<3> PP1456 sk S GPU_CLK100M_PCIE_N
L 7ov6 10203 asce.. SATA_ODD_D2R_P PP4904 & Edim 101c3 3104 1505 Quim 102¢3 87€5 9c6 FuNC_-
PAMM 1013 3187 1505_MEM_A_DQS_P<4> PP1458 sk OMIT 1085 10083 1453 76 [Ty ESB_CLK_CPU N FuNC_
2006 10283 4scs__ SATA_ODD_D2R_N PP4905 sk OMIT PAMM
P4AMM 101c3 3185 15p5_MEM_A_DQS_ P<5> PP1460 sk OMIT
2006 1023 ascs_SATA_HDD_D2R_P PP2119 sk OMIT PAMM SHUTDOWN/SLEEP TIMING 1907 1902 10303 TN PCI_REQO L FUNC_*
PAMM 10183 3187 1505_MEM_A_DOS_N<6> PP1463 sk OMIT
2006 102¢3 4505 _SATA_HDD_D2R_N PP2120 sk oMIT PAMM 1907 1902 10305 [Ty BCL REQL L FUNC_- ZH536
PAMM 10183 32c4 1583_MEM B_DO<6> PP1466 sk QuMIT HOLE-VIA
s1ps asce 1983 7p6_LPC_AD<1> PP2121 sk OMIT PAMM
751 10353 PAMM 10183 32c4 1583_MEM_B_DQ<8> PP1467 sk OMIT 907 10203 2103 [Ty EM _SLP_S3 L FUN a2 [Ty TP_FW643_TCK FuN 1
103¢3 4787 2003_USB_CAMERA P PP2122 sk OMIT PAMM = =
PaMM o183 3284 15c3_MEM_B_DQ<23> PP1468 sk oMIT 7008 5003 4scs 307 10283 2103 [Ty PM_SLP_S4 L FUNC_: a2 [Ty TP_FW643_TMS FUNC_:
1033 4797 2003 _USB_CAMERA N PP2123 sk ourT PAMM =
PAMM Jo1s3 32c4 15ca_MEM B_DQ<25> PP1469 sk OMIT 764 7¢3 687 7003 7081 TNy ALL_SYS _PWRGD R FUNC_* a2 TNy TP_FW643_TDI FUNC_:
4704 1033 2003 _USB_BT P PP2126 s« OMIT PAMM
USB BT N PP2127 X EAMM 10183 3287 1503 MEM_B_DQ<38> PP1470 s omrr 1567 1052 10083 143 [Ty CPU_PWRGD FuNC_: 12 7wy TP_FW643 TDO FuNC_: ZH531 ZH534 ZH537
4704 10303 2003 oure T MEM_B_DQ<62> PP1473 ol im sive Coe._TP_FW643_SM e . HOLE-VIA HOLE-VIA HOLE-VIA
61ce s1as 10383 2183_SPI_CLK R PP2128 sk QurT P4AMM o 1 1 1
MM 10101 3282 1501 _MEM_B_DQS_P<2> PP1478 s« OMIT a1 [Ty TP_FW643_SE FUN
2183 10383 6182 s1a¢_SPI_MISO PP2129 sk OMIT PAMM =
P4MM 10101 32c4 15p1_MEM_B_DQS N<3> PP1481 sk [aed a156 [TwyTP_FW643_ NAND TREE  runc - — = =
MEM_B_DQS N<4> PP14 sh TP_FW643_CE
10101 3287 1501 e B Dgs nee Pp143431 o Qurm 186 [TRY FUNC_: ZH532 ZH535
B 101D1 32B5 15D1 %%1\141\1/1 HOLE-VIA HOLE-VIA
10101 3285 1501_MEM_B_DOS_N<5> PP1485 sk OMIT 1 1
P4MM
10101 3287 1501_MEM_B_DQS_P<6> PP1486 sk OMIT 4182 scz 706 TNy EW RESET L FUNC -
PaMi — =
Joip1 32as 15p1_MEM B_DQS_N<7> PP1489 sk Qurm XDP CONNECTOR
sce 10203 ssc1_PEG_D2R_P<7> PP1490 sk 9%1\141\1’1
sce 10203 ssc1_PEG_D2R_N<7> PP1491 s« oure
10083 13c6 106 1005 TR XDP_BPM_L<5..0> FUNC_°
TP_XDP_OBSFN_BO FUN
CRITICAL 13ce I —
CRITICAL BTW DIMMS 13c6 m TP_XDP_OBSFN_B1 FUNC_*
1306 IR TP_XDP_OBSDATA_ B0 FUNC_°
TP_XDP_OBSDATA_ B1 FUN
SC0700 .| sco701 .| 8c0702 e O =
EMI-SPRING EMI-SPRING EMI-SPRING 13c6 [TNy—TP_XDP OBSDATA B2 FUNC_:
CLTp-sHl CLrp-sHl CLIP-SM-K2
13c6 [Ty TP_XDP_OBSDATA B3 FUNC_-
13c6 m XDP_PWRGD FUNC_*
13C6 19C4 PM_LATRIGGER_L -
5200 10603 2103 1306 [Ty SMBUS_MCP_0_DATA FuNC_
5200 10603 2103 1306 [Ty SMBUS_MCP_0_CLK FuNC_
B 1907 1303 [Ty MCP_DEBUG<0..7> FuNC -
13¢3 10083 1483 TR FSB_CLK_ITP_P FUNC
835-0266 13¢3 10083 1483 TR FSB_CLK_ITP_N FUNC_°
CRITICAL CRITICAL 998-0846 FOR MCP HEATSINK 998-0850 13c4 10083 TNy XDP_CPURST L FUNC_
SDF0726 SDF0727 OMIT OMIT, OMIT, OMIT OMIT OMIT OMIT OMIT 208 1383 10ce Ty XDP_DBRESET L FUNC_:
NUT-6.50D1.8H-1.56-3.8-TH NUT-6.50D1.8H-1.56-3.8-TH ZHQ722 ZHQ723 ZHQ725 ZHQ0730 ZHQ700 ZHQ0701 ZHQ702 ZHO0703 1ocs 1086 1003 1505 [Ty XDP_TRST L P
4R3P25 4R3P25 4R3P25 4R3P25 4P75R4 4P75R4 4P75R4 4P75R4 Loce 1086 100m3 1385 XDP_TDI .y
1 1 1 1 1 1 1 1 e — =
O O O O O 1_0 O O poce tone somns wans [T, —X2B_28 Ny Functional / ICT Test
1383 1086 10083 1006 TRy XDP_TDO FUNC_:
A L L L 106 10a6 100a3 1386 [T XDP_TCK FUNC SYNC_MASTER=K50 SYNC_DATE=01/07/2009
= B JTAG_MCP_TDI
= = CRITICAL % N NOTICE OF PROPRIETARY PROPERTY
998-0847 2187 133 JTAG_MCP_TMS FUN
998-0847 860-0895 o =
OMIT OMIT OMIT OMIT OMIT SDF0717 OMIT OMIT 2187 1386 [TR> JTAG_MCP_TCK FUNC_° THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
ZHO711 zHO712  2zH0713 2zH0714 ZH0715 ZHO718 ZH0720 o e I 916_cE 100 RRQERETL R AR SRR M- TR Fosssson
5R3P5-6B 4P25R3P5 4P25R3P5 4P25R3P5 4P25R3P5 STDOFF-7POODISPOH-TH  4p25R3P5 4P25R3P5 JTAG MCP TRST L *
1 ( ) 1 ( > 1 ( > 1 1 1 1 1 21B7 13C3 @ FUNC _° I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
9981608 O :: :) :) II NOT TO REPRODUCE OR COPY IT
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18C6

NC ON UNUSED ALIASES

MCP_TV_DAC_RSET

NC MCP TV DAC RSET
MAKE_BASE=TRUE

NO_TEST=TRUE

1806

TP_ENET INTR L

NC ENET INTR L
MAKE_ -

_ BASE=TRUE NO_TEST=TRUE

TESTPOINT ALIAS FOR UNUSED NETS

1786

PCIE EXCARD D2R_P

TP PCIE EXCARD D2R P

MAKE_BASE=TR

PCIE EXCARD D2R N — TP PCIE EXCARD D2R N

1606

1603

1sce_MCP_TV_DAC_VREF — NC _MCP_TV DAC_VREF 15c;_TP_ENET PWRDWN_L — NC ENET PWDWN_L 1788 — — — —  MAKE BASE=TRI
— - . — MAKE_BASE=TRUE - NO_TEST=TRUE - — ) — MAKE_BASE=TRUE NO_TEST=TRUE

1sce_MCP_CLK27M XTALIN — NC MCP_CLK27M XTALIN 21c_TP_MCP_KBDRSTIN L — NC _MCP_KBDRSTIN_ L s PCIE EXCARD R2D C P — gﬁmﬁﬁéETFXCARD R2D C P
- — — MAKE BASE’ TRUE NO_TEST=TRUE — - - - MAKE BASE’ TRUE NOﬁTEST:TRUE

18C6

1803

1803

18C3

1803

1803

1803

1803

1907

1904

1904

1904

1904

1904

1987

2183

1606

1606

1606

1585

1585

1606

1606

1606

1606

1606

1606

1603

1603

1603

1581

1581

1603

1603

1603

1603

1603

1603

NC MCP_CLK27M ] XTALOU

MCP_CLK27M_XTALOUT

— MAKE_BASE=TRUE _TEST=TRUE
CRT_IG_R_C_PR — NC CRT IG R_C_PR
- — ” BASE=TRUE NO_TEST=TRUE
CRT_IG G Y Y — NC CRT IG G Y Y
- — _ BASE=TRUE

CRT_IG_B_COMP_PB

CRT_IG_HSYNC

BASE=TRUE

NC CRT IG HSYNC

NC _CRT IG_B_COMP_PB
MAKE_]

NO_TEST=TRUE

NO_TEST=TRUE

CRT_IG_VSYNC

MAKE_BASE=TRUE

NC _CRT IG VSYNC

NO_TEST=TRUE

TP_MCP_RGB_HSYNC

MAKE_BASE=TRUE

NC _MCP RGB HSYNC

NO_TEST=TRUE

TP_MCP_RGB_VSYNC

MAKE_BASE=TRU!

NC MCP RGB VSYNC
MARE_BASE=TRUE

NO_TEST=TRUE

TP_PCI_AD<31..15>

NC PCI AD<31..15>

NO_TEST=TRUE

TP_PCI_IRDY L

_BASE=TRUE

NC PCI_IRDY L

NO_TEST=TRUE

TP_PCI_C_BE_L<1..0>

__BASE=TRUE _

NC PCI C BE L<1..0>

NO_TEST=TRUE

TP_PCI_SERR_L

MARE_BASE=TRUE _

NC PCI SERR L

NO_TEST=TRUE

TP_PCI_DEVSEL_L

_BASE=TRU

NO_TEST=TRUE

TP_PCI_PERR_L

NC PCI DEVSEL_L
MARE_BASE=TRUE

NC PCI PERR L

NO_TEST=TRUE

TP_LPC_DRQO_L

,_BASE=TRU!
NC_LPC DRQO_L

NO_TEST=TRUE

TP_MCP_BUF_SIO_CLK

MARE_BASE=TRUE

NC_MCP BUF SIO_CLK
MARE RUE

NO_TEST=TRUE

TP_MEM A_ODT<3..2>

__BASE=
NC MEM A ODT<3..2>

NO_TEST=TRUE

TP_MEM _A_CKE<3..2>

MARE_BASE=TRUE
NC MEM A CKE<3..2>

TP_MEM_A_CS_L<3..2>

MARE_BASE=TRUE
NC MEM A CS I<3..2>
E

NO_TEST=TRUE

NO_TEST=TRUE

TP_MEM A_CLK2P

_BASE=TRU
NC MEM A CLK2P
MARE,

TP_MEM A CLK2N

_BASE=TRUE
NC MEM A CLK2N
MARE,

TP_MEM A_CLK3P

_BASE=TRUE
NC MEM A CLK3P

NO_TEST=TRUE

NO_TEST=TRUE

NO_TEST=TRUE

TP_MEM_A_CLK3N

MARE_BASE=TRUE

TP_MEM A_CLK4P

NC MEM A CLK3N
MARE_BASE=TRUE

TP_MEM A_CLK4N

NC MEM A CLK4P
MARE_BASE=TRUE

TP_MEM A_CLKSP

NC MEM A CLK4N
MARE_BASE=TRUE

NC_MEM A CLK5P

NO_TEST=TRUE

NO_TEST=TRUE

NO_TEST=TRUE

NO_TEST=TRUE

TP_MEM_A_CLK5N

MARE_BASE=TRUE

NC MEM A CLK5N

TP_MEM_B_CS_L<3..2>

MARE_BASE=TRUE
NC MEM B _CS L<3..2>

NO_TEST=TRUE

NO_TEST=TRUE

TP_MEM B_ODT<3..2>

MARE_BASE=TRUE
NC MEM B ODT<3..2>

NO_TEST=TRUE

TP_MEM B_CKE<3..2>

MARE_BASE=TRUE

NO_TEST=TRUE

NC MEM B CKE<3..2>
MARE_BASE=TRUE

NO_TEST=TRUE

TP_MEM B_CLK2P — NC MEM B CLK2P NO =TRUE
— - MARE_BASE=TRUE =

TP_MEM B CLK2N — NC MEM B CLK2N NO =TRUE
- - — MARE BASE "TRUE -

TP_MEM B_CLK3P — NC MEM B CLK3P NO =TRUE
— - —  MARE_BASE=TRUE =

TP_MEM B CLK3N — NC MEM B CLK3N NO '=TRUE
— - —  MARE_BASE=TRUE =

TP_MEM B_CLK4P — NC MEM B CLK4P NO =TRUE
— - —  MARE_BASE=TRUE =

TP_MEM B CLK4N — NC MEM B CLK4N NO '=TRUE
= == —  MARE_BASE=TRUE =

TP_MEM B_CLK5P — NC MEM B _CLK5P NO =TRUE
— - —  MARE_BASE=TRUE =

TP_MEM B CLK5N NC MEM B CLK5N NO '=TRUE
— - —  MARE_BASE=TRUE =

1786

2107

1904

19¢a

19¢a

1904

1904

1904

19¢7

19¢7

19¢7

19¢7

1904

19¢a

1904

1907

1703

1703

1783

1783

1783

17¢6

17¢6

17¢6

2107

20c3

20c3

20c3

20c3

20c3

20c3

218

1703

1703

17¢6

1907

1907

TP_MCP_GPIO_18

NC MCP_GPIO 18
MARE_BASE=TRUE _ NO_TEST=TRUE

NC MLB RAM SIZE

TP_MLB_RAM SIZE

MAKE_BASE=TRU NO_TEST=TRUE
TP_PCI_C_BE_L<3> — NC PCI C BE L<3>
= - —  MAKE_BASE=TRUE NO_TEST=TRUE

TP_PCI_CLKO

TP_PCI_CLK1

NC PCI CLKO
MAKE_

. BASE=TRUE NO_TEST=TRUE

NC PCI CLK1

TP_PCI_FRAME_L

MAKE_BASE=TRUE

NC PCI FRAME_ L

NO_TEST=TRUE

TP_PCI_GNTO_L

MAKE_BASE=TRUE

NC MCP PCI GNTO_L
MAKE,

NO_TEST=TRUE

TP_PCI_GNT1 L

__BASE=TRUE NO_TEST=TRUE

NC PCI_GNT1 L

TP_PCI_INTW_L

,_BASE=TRUE _

NC PCI_INTW L

NO_TEST=TRUE

TP_PCI_INTX_L

__BASE=TRUE _

NC PCI_INTX L

NO_TEST=TRUE

TP_PCI_INTY L

__BASE=TRUE _

NC _PCI INTY L

NO_TEST=TRUE

TP_PCI_INTZ_L

MARE_BASE=TRUE _

NC PCI_INTZ L

NO_TEST=TRUE

TP_PCI_PAR

__BASE=TRUE _

NC PCI_PAR

NO_TEST=TRUE

TP_PCI_RESET1_L

__BASE=TRUE NO_TEST=TRUE

TP_PCI_STOP_L

NC PCI RESET1_L
MARE_BASE=TRUE NO_TEST=TRUE

NC _PCI STOP_L

TP_PCI_TRDY_L

MARE_BASE=TRUE _

NC PCI TRDY L

NO_TEST=TRUE

TP_PCIE_CLK100M_ PE4N

MARE_BASE=TRUE _

NC PCIE CLK100M PE4N

NO_TEST=TRUE

TP_PCIE_CLK100M_ PE4P

MARE_BASE=TRUE NO_TEST=TRUE

NC PCIE CLK100M PE4P

TP_PCIE CLK100M PESN

MARE_BASE=TRUE NO_TEST=TRUE

NC PCIE CLK100M PE5N
MAKE

TP_PCIE_CLK100M_ PES5P

,_BASE=TRUE NO_TEST=TRUE

NC PCIE CLK100M PE5P
MAKE,

TP_PCIE_CLK100M_ PEG6P

__BASE=TRUE NO_TEST=TRUE

NC PCIE CLK100M PE6P
MAKE,

PCIE_EXCARD_PRSNT L

__BASE=TRUE NO_TEST=TRUE

NC_PCIE_EXCARD_PRSNT L
MARE_BASE=TRUE NO_TEST=TRUE

TP_PE4_CLKREQ L — NC PE4 CLKREQ L
- - = — MARE_BASE=TRUE

TP_PE4_PRSNT_L

NO_TEST=TRUE

NC PE4 PRSNT_L

ASE=TRUE NO_TEST=TRUE
TP_SB_A20GATE — NC SB_A20GATE
- — ,_BASE=TRUE NO_TEST=TRUE

TP_USB_10N

NC USB_10N

TP_USB_10P

MARE_BASE=TRUE

NC USB_10P

NO_TEST=TRUE

TP_USB_11N

_BASE=TRUE

NC USB 11N

NO_TEST=TRUE

TP_USB_11P

MARE_BASE=TRUE

NC USB 11P

NO_TEST=TRUE

USB_EXCARD N

MARE_BASE=TRUE NO_TEST=TRUE

USB_EXCARD_P

,_ ODD_PWR_EN_L

NC USB_EXCARD_ N
MARE_BASE=TRUE NO_TEST=TRUE
NC USB_EXCARD_P
MARE_BASE=TRUE NO_TEST=TRUE

NC _ODD_PWR _EN_L

PCIE_CLK100M EXCARD_P

PCIE_CLK100M EXCARD_N

MAKE_BASE=TRUE NO_TEST=TRUE

NC PCIE_CLK100M EXCARD P
MAKE_BASE=TRUE NO_TEST=TRUE

NC PCIE_CLK100M EXCARD N
MAKE_BASE=TRUE NO_TEST=TRUE

EXCARD CLKREQ I,

TP_PCI_AD<12..10>

NC EXCARD CLKREO L
BAS: _TEST=TRUE

NC PCI AD<12..10>

TP_PCI_AD<8>

MARE_BASE=TRUE

NC_PCI AD<8>

NO_TEST=TRUE

MARE_BASE=TRUE NO_TEST=TRUE

1783

PCIE_EXCARD_R2D_C_N

71c7_VR_PWRGD CLKEN_L

. BASE=TRUE

TP _PCIE_EXCARD R2D_C_N
MAKE_

TP VR PWRGD CLKEN L

MAKE_BASE=TRUE

s0ca sons evs s7os TNy LVDS BKL ON
MARE_BASE=TRUE

UNUSED INTERNAL USB PORTS

2003 USB_TPAD_N

P_USB_TPAD_N

2003 USB_TPAD_P

MARE_BASE=TRUE

P_USB_TPAD_P

MAKE_BASE=TRUE

MCP HAS INTERNAL 15K PULL-DOWNS

UNUSED MEMORY SIGNALS

3105 MEM_A_A<15>

TP _MEM A A<15>

20s_MEM_B_A<15>

1786

1786

1904

1904

MARE_BASE=TRUE
TP _MEM B A <15>

GMUX_JTAG_TCK_L

TESTPOINT FOR OPTIONAL GMUX

MARE_BASE:

JTAG FROM MCP

NC GMUX JTAG TCK_L

GMUX_JTAG_TDO

MAKE_BASE=TR ~NO_TEST=TRUE

NC GMUX JTAG TDO

GMUX JTAG_TDI

MAKE_BASE=TR

NC _GMUX JTAG TDI

GMUX JTAG_TMS

MAKE_BASE=TR

NC GMUX JTAG TMS

C

MARE_BASE=TR

K51 ONLY STANDOFFS

RITICAL

860-0895
SDF0800

STDOFF-

1

7POOD15POH-TH

CRITICAL
860-0895
SDF0801

STDOFF-7P0OD15POH-TH
1

1

NO_TEST=TRUE

NO_TEST=TRUE

NO_TEST=TRUE

UNUSED SIGNAL ALIAS/STAND OFF

SYNC_MASTER=K51
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SIGNAL ALTIAS

1082CPU_PSI L — IMVP6_PSI L 7107
—  MAKE_BASE=TRUE

2107TP_MLB RAM VENDOR — MXM GOOD Ps
= MAKE_BASE=TRUE

R910
1
784 1023 2102PM_SLP_S3_L VLA 2 PM SLPS3_BUF2_L sco 4scs s0ca 7oce
5y MARE_BASE=TRUE
1T (P50 HAS A 100K TO GROUND)
402
R911
1 AR5 2 PM_SLPS3 BUF1 L 7986 2407
5y MARE_BASE=TRUE -
1
AT R912
402 100K
s
Sien
fras
5 o2

PEG Slot Support

1763 [z PEG_CLK100M_P = _GPU_CLK100M_PCIE P [T s7cs 102cs
17es [zmy— PEG_CLK100M N = GPU_CLK100M PCIE N [T s7cs 1020 703
1703 1765 gy =PEG_R2D_C_P<0..15> — PEG R2D C P<0..15> [T 10205 sen sso sse7 o607
1703 1765 gy =PEG_R2D_C_N<0..15> = PEG R2D C N<0..15> [OTT) 10203 senr semy sscr aso
1706 176 gy =PEG_D2R_P<0..15> = PEG D2R P<0..15> ] 757 o sems sec meon 10203
1706 176 ooy =PEG_D2R_N<0..15> = PEG D2R N<0..15> T 757 somt sems sec meon 10203
17es oy PEG_PRSNT_L — MXM _DETECT L [OUTy 58 533

DisplayPort / TMDS Support

106 [y =MCP_HDMI_TXC_P — DP_IG ML P<3> [T 10702 e
1ons [Ty =MCP_HDMI_TXC_N — DP_IG ML N<3> [OTD 10702 910

wse (zmy =MCP_HDMI_TXD P<0..2> - DP IG ML P<2..0> [Ty 10707 5157 9106 s1co
wve zmy =MCP_HDMI_TXD N<0..2> - DP IG ML N<2..0> [T 1070z 9188 91ce 9108
1sn3 [z =MCP_HDMI_DDC_CLK DP_IG DDC_CLK [oUTy 3¢

MAKE_BASE=TRUE_

=MCP_HDMI_DDC_DATA

1883 (BT — DPE:EISSEE%EFDATA CBD 90
1005 gy =MCP_HDMI_HPD — DP_IG HPD_ )
R29 (})(0
\ons_=DVI_HPD_GMUX_INT _ _HPLUG_DET2 oK,
- - - — MAKE_BASE=TRUE Y
1/16W
MF-LF
402

MCP79 PCIe PRSNT# Straps

PCIE FW PRSNT L i5ymy 17cs

— PCIE_MINI_ PRSNT_L [oUTy 17c6

USB ALIAS

7008 [Ty PGOOD_5V_S3 — PM_EN_USB_PWR 4ascs

GROUND ALIAS

GND RAILS

9806 GND_AUDIO_SPKRAMP —

MAKE_BASE=TRUE
MAX_NECK_LENGTH=4.1 MM

10303 15c3 [Ty LPC RESET L

Platform Reset Connections

LPC Reset (Unbuffered)

R981

PLaCENENT_NOTE-Place close to uitoo | 33 DEBUG RESET L -
54
fraaad R983
02 1 A3\ 2 sMc LRESET L [Ty 706 4scs

PLACEMENT_NOTE=Place close to U1400 5%
- 1/16W

MF-LF

402

PCIE Reset (Unbuffered)

R992
0
1783 @ PCIE_RESET L 1 2 FW_RESET L @ws 7B3 41A2
5%
1/16w
R991 v
0
1 2 MINI_ RESET_L
{oumy 2ec2
5%
1/16w
ME-LF
02 R990
0
1 2 PEG_RESET_L @)U 87C5 90D4
5%
1/16w
ME-LF
R971 202
0
1 2 PCA9557D_RESET L [GUT 295
5%
1/16w
ME-LF
402
R972
33
1scs TNy MEM_VTT_EN_R 1 2 DDRVTT EN room, 7scs 7and
5%
1/16w
MEF-LF
402
NO STUFF
1C973
—— 0.47UF
—— 108
2 6.3V
CERM-XSR
02
R925
PLACEMENT NOTE=PL lose to U1400 33
1009 1993 TRy LPC_CLK33M_SMC R - ace close *o 1 2 LPC_CLK33M_SMC [OUTy 10303 4scs
5%
o R926
402 33
1 2 LPC_CLK33M_LPCPLUS [GTTy 10303 704 5104
PLACEMENT_NOTE=Place close to U1400 5%
- 1/16w
ME-LF
0.
R929
22
10303 2183 [TH) PM_CLK32K_SUSCLK_R 1 2 PM_CLK32K_SUSCLK [OUT) 10303 ascs
PLACEMENT_NOTE=Place close to U1400 5%

MCP_CPUVDD_ EN WILL ASSERT AFTER MCP_PS PWRGD IS UP

oo 210

R930
22
MCP_CPUVDD_EN 1 2 MCP_CPU_VLD
2103 [IW)
PLACEMENT NOTE=Place close to U1400 58
MP_LF
402
1806 _=MCP_MII_RXER — MCP_MII_NU
MAKE_BASE=TRUE
1806 _=MCP_MII_COL —q IR955
47K
1806 _=MCP_MII_CRS 53
- 1/16W
MF-LF
2402

SIGNAL & GND ALIASES
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OMIT
100es 1406 ETy FSB_A_L<3> 31 a3 U1000 ADS*[HL FSB_ADS_L (BT 196 10003
100c3 1406 (ET)ESB_A_L<4> Lsad* PENRYN BNR* |y E2 FSB_BNR L CED 707 1456 1003
FSB_A L<5> Li |A5* BGA-SKT-P BPRI* |65 FSB_BPRI_L
100e3 1406 BT 5 1 OF 4 CED o2 00e2 =PP1V05_S0_CPU D4 116 12B3 1306 S0C2
100¢3 14p6 708 707 (BT Y- FSB_A_L<6> K5 ~A6*
100c3 1406 (BT FSB_A L<7> M3 NAT* DEFER* [ H5 FSB_DEFER L (BT 1483 10003
100c3 1406 (ET)ESB_A_L<8> nz|ng* DRDY * [y F21 FSB_DRDY L CED 1406 10003 R1000*
FSB_A L<9> 1 A9 DBSY* | EL FSB_DBSY_L
10003 1406 (BT EER A2 i LB 707 1486 10003 54.9
10003 1406 AL0* 1%
D> —o— o rew
10003 1ace Ty FSB_A_L<11> PS5 AT11* ] B BRO* |y F1 FSB_BREQO_L BT 707 1486 23¢3 100c3 oL
100c3 1406 (ETy FSB_A_L<12> P2A12% ] g 2
D 100c3 1406 (FTy FSB_A_L<13> 124A13% © 3] IERR*|D20 10003 CPU_IERR L
] z
FSB A L<14> P4~NAL4* a o INIT*|B3 CPU_INIT L 708 143 10083
ro0es 1ice BT a 3] <
1003 1406 (BT ) FSB A L<15> PLHAL15%* <
100c3 14ce Ty FSB A L<16> RINAL6* LOCK* |14 FSB_LOCK L (BT 707 1003 1486
10003 1486 708 707 FT) FSB_ADSTB L<0> M1ADSTBO*
RESET*|,C1 FSB_CPURST L (I 14m3 2363 100c3 13c2
100es 1406 e 7c7(ETy FSB_REQ L<0> X3 REQO* RSO*[5F3 FSB_RS_L<0> T 1ens 10063
100c3 1486 7C8 707 (BT Y- FSB_REQ L<1> H2 REQ1* RS1*HF4 FSB_RS_L<1> (I 19n6 10003
100c3 1486 7C8 707 (BT Y- FSB_REQ L<2> K2 NREQ2* RS2%(1G3 FSB_RS_L<2> (I 14n6 10003
100¢3 1486 7C8 7C7(HT ) FSB_REQ L<3> J3NREQ3* TRDY * |62 FSB_TRDY_L (I 14m6 10003
100c3 1486 7C8 707 BT Y- FSB_REQ L<4> L1~NREQ4*
HIT*|C6 FSB_HIT L (B 707 1486 100c3 omIT
10003 1ace Ty FSB_A_L<17> Y2A17* HITM* B4 FSB_HITM L (BT 707 1486 100c3
10003 14csFTy FSB A L<18> US~NAL8* 10003 1403 708 7p7¢ T FSB D L<0> E224DO* U1l000 D32%| v22 FSB D L<32> (BT 14c2 10003
1003 14ce Ty FSB_A_L<19> R3HAL9* BPMO * AD4 XDP_BPM_L<0> (B 100n3 74 1306 i 10003 1403¢FTy FSB D L<1> F244D1% PENRYN D33*%(AB24  FSB D L<33> (BT 14c3 10003
10003 14ce (BT FSB_A_L<20> W6 NA20* BPM1* | AD3 XDP_BPM L<1> (BT 100n3 784 13¢6 R1504OL; 10003 1403 BT Y FSB_D_L<2> E26D2* D34%| V24 FSB_D_L<34> (BT 14c3 10003
10003 1406 (BT FSB_A L<21> U4 ~NA21* . S BPM2 * | ADL XDP_BPM L<2> (BT 10083 784 13c6 ”];; 10003 1403 BT FSB_D_L<3> G22-D3%* 2 OF 4 D35% | V26 FSB_D L<35> (BT 1acs 10003
10003 1406 (BT FSB_A L<22> ¥Y5~A22% % § BPM3* [ AC4 XDP_BPM_L<3> By 1306 100a3 784 MF-LF 10003 1403 BT FSB_D_L<4> F23~\D4* D36%| V23 FSB_D_L<36> B 14c3 10003
202
10003 1406 (BT FSB_A L<23> Ul ~A23% 2 E PRDY * | AC2 XDP_BPM_L<4> (BT 1306 10083 784 2 10003 1403 ¢HT FSB_D_L<5> G25~D5* D37 %}~ T22 FSB_D_L<37> (BT 1403 10003
0
1003 146 (ET)ESB_A_L<24> RiA24% [Z] . PREQ* |y ACL XDP_BPM_L<5> (BT 130 1003 704 10003 1403 (ETy ESB_D_L<6> E25D6* D38%*| 025 FSB_D_L<38> (BT 10 1000
1003 14ce (T FSB_A_L<25> TS NA25% & 3] TCK|_Ac5 XDP_TCK (TN 1396 100a3 7a4 108 10003 1403¢FTy FSB D L<7> E234D7* D39%*| U23 FSB D L<39> B 14c3 10003
1003 14c6 BT FSB_ A L<26> T3A26% S] E TDI| 2A6 XDP_TDI (I 1393 10083 7A4 1086 10003 1403 ¢FT) FSB D _L<8> K24 D8* D40 * |~ ¥25 FSB_D_L<40> (BT 14c2 10003
100¢3 1ace 708 707 CHT Y- FSB_A L<27> W2~NA27* g TDO| 2B3 XDP_TDO [OUTy 100A3 7a4 1086 1383 10003 1403 BT FSB_D_L<9> G24~D9* ° . D41%| w22 FSB_D_L<41> CBL) 707 708 14c3 10003
100c3 14ceFTY-FSB A L<28> W5 A28% TMS| 285 XDP_TMS (T 1393 10083 7A4 1086 10003 1403¢FTy FSB D L<10> J244D10* o B D42% Y23 FSB_D_L<42> (BT 1403 10003
100c3 14ce Ty FSB A L<29> ¥4~A29% TRST* |AB6 XDP_TRST L (T 1393 10083 7A4 1086 10003 1003¢FTy FSB D L<11> J23+D11% % 7] D4 3% w24 FSB D L<43> (BT 1403 10003
10003 1ace BTy FSB_A_L<30> uz A30% DBR* |4C20 XDP_DBRESET_L [OUTy 1555 7a¢ 2080 R1002} 10003 1403 (ETy ESB_D_L<12> H22D12%* g g D44 x| w2s FSB_D_L<44> CED 143 10003
C 1003 14ce (BT FSB A L<31> V4A31* 66 10003 14p3¢ BTy FSB_D_L<13> F26D13* < < D45%|AR23  FSB_D_L<45> (BT 1403 10003
10003 1ace Ty FSB_A_L<32> W3 A32% " 10003 1403 (ETy ESB_D_L<14> k22{D14* D46*|yAn24  FSB_D_L<46> (BT 140 1000
10003 1406 (T FSB_A_L<33> an4A33% THERMAL ME-LF 10003 1403 ¢ETy FSB_D_L<15> 5234D15* D474y aB2s FSB D L<47> (BT 1483 10003
202
1003 14c6 (BT ) FSB_A L<34> AB2 NA34* 2 10003 1406 (BT FSB_DSTB_L_N<0> 326 DSTBNO* DSTBN2*|~ ¥26 FSB_DSTB_L_N<2> (BT 707 708 1406 10003
10003 1406 (BT FSB_A L<35> AA3 A35* PROCHOT* |21 CPU_PROCHOT L [OUT) 1486 5083 10083 10003 1406 708 707¢FT) FSB DSTB L P<0> H26|DSTBPO * DSTBP2*(An26  FSB DSTB L P<2> (BT 1406 10003
10003 1486 708 707 FT) FSB ADSTB L<l> V1~ADSTBl* THERMDA| 324 CPU_THERMD_P [OUT) 5504 10803 10003 1406 708 707 ¢ETy FSB_DINV_L<0> H25~DINVO* DINV2*|~ U22 FSB_DINV_L<2> (BT 707 708 1406 10003
THERMDC|_B25 CPU_THERMD_N [GTDy 5504 10803
CPU_A20M L A6 A20M*
100c3 1483 708 [T
1487 10083 (oOF} CPU_FERR L 25 {FERR* THERMTRIP*|~C7 PM_THRMTRIP L [OUT) 5081 10083 1487 10003 1403 708 7p7¢FT ) FSB D L<16> N224D16* D48 x|~ AE24 FSB D L<48> (BT 1493 10003
10083 143 708 [Ty-CPU_IGNNE L C4~|IGNNE* , 10003 1403¢FT Ezi 3 i<i;i K254D17% D49 x|~ AD24 Ezi 3 i<gzi (BT 1483 10003
10003 1403 < P26D18* D50 |~ AR21 < 1483 10003
S H CLK <D 2 ap22 1> =
10083 1483 708 [Ty CPU_STPCLK L D5 NSTPCLK* 10003 14p3¢ BTy FSB_D_L<19> R23D19* D51% FSB_D_L<5 (BT 1483 10003
10083 1483 700 [TR)-CPU_INTR c6 |LINTO 10003 1403¢FTy FSB D _L<20> 123+D20* D52%(aB21  FSB D L<52> LB 1483 10003
10083 14a3 7D8 CPU_NMI B4 |LINT1 BCLKO| 222 FSB_CLK CPU P (I 7ce 1483 10083 10003 14c3gETy FSB D L<21> M244D21* D53 %, AC26 FSB D L<53> BT 1483 10003
10083 143 7C8 TN CPU_SMI_L A3 SMI* BCLK1| A21 FSB_CLK_CPU N (I 7c8 1483 10083 783 10003 14C3CETY FSB D L<22> L224D22% D54 * |~ AD20 FSB_D_L<54> (BT 1483 10003
FSB_D_L<23> M23D23% D55%|yAE22  FSB_D_L<55> 1483 1000
10003 1403 BT (BT 1483 10003
TP_CPU_RSVD_M4 M4_|RSVDO 10003 1403 (ETy ESB_D_L<24> P25 |p24* - m D56%|AF23  FSB_D_L<56> (BT 149 1000
TP_CPU_RSVD_N5 §s |[RSVD1 10003 143 Ty ESB_D_L<25> P23 |p25* & & D57%yAC25  FSB D _L<57> (BT 1453 10003
TP_CPU_RSVD_T2 12 |RSVD2 10003 143 (ETy ESB_D_L<26> P22 D26 * 9 9 D58%|~ aE21 FSB_D_L<58> BT 10m 1000
< <
TP_CPU_RSVD_V3 v3 |RsvD3 a 10003 1403 (ETH_ESB_D_L<27> 124 D27 * g g D59 AD21  FSB_D_L<59> CBD) 77 o0 1493 10003
TP_CPU_RSVD_B2 B2 |RSVD4 g 10003 1403 (T ESB_D_L<28> R24{D28* a a D60*|yAc22  FSB_D_L<60> CED 10 1000
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CPU VCORE

6X 220UF.

5386 1106 1185 5308 epa =PPVCORE_S0_CPU

HF AND BULK DECOUPLING

32X 22UF 0805

NOTE: CHANGED TO X5R CAPS TO MATCH PREVIOUS IMACS AND FOR C4
!’7777777777777777777777777777777777777777777777777777777777777777777777777777777777777
I LAYOUT NOTE: * » . . |
|
PLACE INSIDE SOCKET CAVITY (ON BOTTOMSIDE \ CPU VCORE VID CONNECTIONS
[ ¢ ) VBT | c1201 1 C1202 1C1203 1 C1204 1 C1205 1 C1206 1 C1207 1 C1208 1C1209 |
| 22UF —— 22UF —— 22UF 22UF — 22UF —— 22UF 22UF 22UF —— 22UF 22UF
20% —— 20% —— 20% 20% — 20% — 20% 20% 20% —— 20% 20% |
| 6.3v 6.3v 6.3v 6.3v , 6.3V , 6.3V , 6.3V , 6.3V , 6.3V , 6.3V
| 805 805 805 805 805 805 805 805 805 805 |
| . . . . |
L | 1186_CPU_VID<0> — IMVI;ZGB\IZIS%iVOI‘;UE 100a
r-———- - -~ -~ -~ - - -~ - -~ - - -"-" -~ -~ -" =" -~ -~ -~"-"-"=“-"\|\=--—"= "7 """"”>- "”>"”>”""”>""”"”-""-"-""”-""”"”">”"” " -+*¥7¥"="-¥"=""=>">""”>-""”"="”"="”"="-"=""="”"="”"="”-""”>-\"” -\ -¥\=”- YV V_V___— - 7‘ 1186_CPU_VID<1> IMVEGB\ITAIS‘%;}I‘;UE 10083
| MAKE_]
| LAYOUT NOTE: . . ’ . . . . » o |
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| 22UF 22UF 22UF 22UF 22UF 22UF 22UF 22UF 22UF 22UF
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| , 6.3V , 6:3v , 6:3v , 6:3v , 6:3v , 6:3v , 6.3V , 6:3v , 6:3v , 6:3v
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. . ‘ . ‘ ‘ ‘ . ‘ | -
|
|
e 1186_CPU_VID<4> — IMVEGB\ITAIS‘%;?I‘;UE 10083
r | 1186_CPU_VID<5> IMVP6_VID<5> Loons
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|  LAYOUT NOTE: ‘ ‘ |
s, s, STYE, s,
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‘ ‘ |
‘ [
) [
e e it i e e e __ _
| |
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|
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| . e 10uF 0.01UF |
| 1 | 6290 2 2 1% LAYOUT NOTE: |
| 55 Soat | PLACE C1281 NEAR PIN B26 OF U1000 |
L - - - |
e e -
|
o o . ] .
I LAYOUT NOTE: T LAYOUT NOTE: |
| C%ég%gﬁ% CRITICAL CRITICAL | | CRITICAL CRITICAL CRITICAL
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‘ 2 5 2 i 2 5 LR 2 5 2 i \
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| . . —+ .
! o ?g
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(- -\ """ ~>"~>"~">"~"~"="="”"=”"”>"”>”""”"”"="=”"=>”">”"»>”">*>«*=7”"¥"”¥”-"="""=7-""”"»>"*>«{¥7-¥>"¥"”-“"=>"=">"¥~=>"¥=7>¥ 7 /= - CRITICAL
. . . | c1235! 1 C1236 1 C1237 1Cl1238 1 C1239 1 C1240
I LAYOUT NOTE: | 3302‘51‘? — gu.‘IUF — gD.‘IUF — go.‘IUF — go.‘IUF go.‘IUF
1 gae Leus leue | oz |oue w #1 T TR TE TE TH
PLACE NEAR MCP y p—r — e . . g 6.3X8-SM-HF
! D o o i ! :
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| 402 402 402 402 |
|
|
|
|
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-
| LAYOUT NOTE:
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s0c2 1283 1106 1005 eps_=PP1VO5_SO0_CPU
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1
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54.9 J1300
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O
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TCK1 NexE Lo o022 > TDT XDP_TDI [OUT> 10083 784 1086 10ce
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0.1uF —— —— 0.1uF
0% 108
T6v T6v
xsr 2 2 xsr
402 402
A SYNC_MASTER=K50 SYNC_DATE=01/07/2009
NOTICE OF PROPRIETARY PROPERTY
THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING
I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
SIZE DRAWING NUMBER REV.
D 051-7973 A
APPLE INC. SCALE SHT OF
NONE 13 109




OMIT
Ul400
MCP79-TOPO-B
BGA
(1 oF 11)
10003 1004 700 707( Ty FSB DSTB L P<0> 4 o T0CPU_DSTBPO# CPU DAY o g FSBDL<0> w707 708 1004 10003
10003 10ca Ty FSB DSTB L N<O> o o Us0CPU_DSTBNO# CPU_D1# 1oca 10003
10003 1004 700 707( BTy ESB DINV L<0> o o VilHCPU_DBIO# CPU D2#5¥%0 o g FSB D L<2> 57y socs 10003
CPU_D3#~ W41 FSB_D_L<3> 10c4 10003
10003 1084 708 D7 ETy ESB DSTB L P<1> 4 o W9GCPU DSTBP1# CPU DaA Loca 1000
10003 1084 FTy FSB DSTB L N<1> o o ~ WI74CPU DSTBN1# CPU D5#. V42 FSB_D_L<5> 1oc4 10003
10003 10ni( Ty FSB DINV L<l> o o V3I54CPU DBIL# CPUD6# ¥ o o FSBDL<6> e soms
10003 1002 FTY FSB_DSTB_L_P<2> N37-(CPU_DSTBP2# CPU_D7# 10ca 10003
10003 1002 700 707 (P ESB DSTB L N<2> o o  136CPU_DSTBN2# CPUDB#LPIZ oy FSB D L<B>  pry soce 1000
10003 1062 700 7oLy FSB DINV L<2> o g MNBGCPU DBI2# CPU_Do#
! CPU_D10# 10c4 10003
10002 10m2( Ty ESB DSTB L P<3> 4y MI94CPU DSTBP3# CPUDL1#nT39 o o FSBD L<1l> ~ ~pr tocs 10003
10003 1082 708 707(FTy—FSB_DSTB L N<3> HQCPU_DSTBN3# cpU_p124 10ca 10003
10003 1082 708 D7ICETY ESB DINV L<3> o o J414CPU DBI3# CPU D134 T o g FSBDLSIZ>  mriocs oo
CPU_D14#~R41 FSB_D_L<14> 10c4 10003
10003 100s BTy FSB A L<3> = o o AC34HCPU A3# cpu_p154 104 10003
100cs woagpTy FSB A L<d> g g ABIBLCPU_A4# CPU D16#.W35 FSB D _L<16> 707 708 1004 10003
100c3 w0ag Ty FSB A L<5> 0000 o g AFIMGCPU_AS# CPU_D17#4 A3 g g FSB D L<I7>  Er 0es 1000
100c3 1008 08 ICETY FSB A L<6> 000 o g  ACIIACPU_A6# cpu_p18# 10c4 10003
10003 1000 Ty ESB A L<7> 4 g AEGCPU_AT# CPUDIOAWS o o FSBD L<19>  preiees oo
w0c3 10Ty FSB A L<8> g g AESHCPU_AB# CPU_D20# 10c4 10003
Lo0cs 1008 FSB A L<9> AB35~CPU_A9# cPU_D214 1084 10003
1003 1000 Ty FSB A L<10> 4 p  AFISHCPU_ALO# cpu_p224 M8 o g FSB D L<22>  epr aons 100ms
100c3 1008 Ty FSB_A L<11> 2035 CPU_ALL# cpU_p23# 1084 10003
to0cs 1oosCPTy FSB A L<12> 4 p  A6IGCPY AL2# CPU_D24# 38 g—p FSB D L<24> vy s 000
100c3 1008 Ty FSB A L<13> o o  AFIHCPU_AL3# CPU D25#.u3s FSB_D_L<25> 1084 10003
103 1005 PTYy FSB A L<14> o o AG34CPU_AL4# CPU D264 1084 10003
100c3 w0a¢ Ty FSB A L<15> g o AGIBHCPU_ALS# CPU D27#.U33 FSB_D_L<27> 1084 10003
100c3 1008 Ty FSB A L<16> o 5 AGIHNCPU Al6# cPU D28#4 0 4 g FPSBDL<28> e iom soms
10003 100s BTy FSB A L<17> o o  ANISHCPU AL7# CPU D294 Loma 10003
100c3 10c8 FSB_A L<18> AL39~CPU_A18# cP07D30# "3 4 g FSBDIL<30>  pry aom 1000
10003 r0cad Ty FSB A L<19> o o AGI3HCPU Al9# cPU D314 Loma 10003
100c3 10c8 FSB_A L<20> AL33~CPU_A20# CP07D32# 1oc2 10003
1o0cs joca BTy FSB A L<21> 4 p  AIIGCPU A21# cPu_p334 Y33 e FSB D L<33>  mmysocz 10003
1003 10ce CETY—ESB_A_L<22> AN36|CPU_A22# CPU_D34# 1002 10003
toocs woca(pTyESB A L<23> 4 AIIHCPU A23# cpu_p354 235 g—p FSB D L<35> v ez w000
10003 t0ca BTy FSB A L<24> o o = RISINCPU A24# m CPU D36#.p35 FSB_D_L<36> 10c2 10003
10003 10ca BTy FSB A L<25> o 5 AI36HCPU A25# cPU D3TH Jocz 10003
100c3 rocag Ty FSB A L<26> = g o RIIBHCPU_A26# U) CPU D38#.R37 FSB_D_L<38> 10c2 10003
100c3 10c8 708 T0I( BT ESB A L<27> g M3IGCPU A27# LL| CPU D394 538 4 g FPSBDL<39> e ioes oos
10003 r0ca BTy FSB A L<28> = o o AL34GCPU A28# CPU D40H Jocz 10003
100c3 10ce FSB A L<29> ANSTCPU_A29# CPUDAIALY o o FSBD LAl>  Er e oo tocs 1000
100c3 mcs CPU_A30# CP07D42# Locz 10003
100c3 10c8 FSB_A L<31> AL38~CPU_A31# CP07D43# Jocz 10003
io0cs 1oca Ty FSB A L<32> 4y @ ALSGCPU A32# CPUDAAAIY o o FSB D L<4d> o iees oo
10003 1008 Ty FSB A L<33> AAQCPU_A33# CcPU_p45H# 1062 10003
w0y o Ty FSB A LS34> 4 p ARIGCPU_A34# CcPU_p46# 738 g—p FSB D L<46> v ez w000
10003 1oca( BTy ESB A L35> 0 g g ANSHCPU_A35# CPU D47#.337 FSB_D L<47> 1ocz 10003
1003 1008 708 m CPU_ADSTBO# CPU_DA48# 10c2 10003
1003 1008 7D8 71:7@M CPU_ADSTB1# CPU_DA49#~M42 FSB_D_L<49> 10c2 10003
CPU_D50#n241 4 o FSBD L<50> 7y 10cz 1000
100cs 1008 708 707 (T FSB_REQ_L<0> Ac38|CPU_REQO# CPU_D51# tocz 10003
) _PP1v0s SO0 MCP FSB Joocs 1008 7c8 7C7. FSB_REQ L<1> AR33CPU_REQ1# CPU_D52#n,N40 o o FSB D L<52> 7y 10cz 1000
5C8 2303 2203 14A2 6D4 10003 1008 708 707¢ BTy FSB_REQ L<2> AC39CPU_REQ2# CPU_D53# 1082 10003
’ t00es 1008 700 7er( Ty FSB REQ L<3> o o @ Ac3CCPU_REQ3# CPU_D54# 1082 10003
100c3 1008 7C8 7C7 FSB_REQ L<4> AC35~CPU_REQ4# CPU_D55# %@ 1082 10003
R1410 R1415' 'R1416 CPU D56#,H41 4 o FSB D L<56> vy 0e2 1000
42 e by 100c3 1006 BTy FSB_ADS L > AD42{CPU_ADS# CPU_D57#1%41 o o FSB D L<57> ~ (~my 1os2 10003
aeiy aeiy ety 100c 1006 707 (FTy FSB_BNR L > A043|CPU_BNR# CPU_D58#,143 FSB_D_L<58> Los2 10003
02 5 0% 02 10063 23¢3 1006 707 Ty FSB_BREQO L - AE40|CPU_BRO# CPU_D59# 707 708 102 10003
100c3 FSB_BREQ1_T, > AL32{CPU_BR1# CPU_D60# k41 FSB D _L<60> 1082 10003
toons som 10ce [Ty PM_THRMTRIP L 100ca 1006 707 FTy FSB DBSY L > AD39\CPU_DBSY# CPU_D61#,740 o o ESB D L<6l> Ty s 1000
1003 10c6 [Ty CPU_FERR L 100es 1006 Ty FSB_DRDY L > AD41HCPU_DRDY# CPU_D62# 1082 10003
1003 1006 707 BTy FSB_HIT L > AB42~CPU_HIT# CPU_D63#M43 o o FSB D L<63> (Hry 1082 1000
1003 1006 707 BTy FSB_HITM L > AD40~CPU_HITM#
100c3 1006 707 [Ty FSB_LOCK_L > AC43~CPU_LOCK# CPU_BPRI#AR41 > FSB_BPRI L [GTD 1006 100c3
1006 100c3 OO} FSB_TRDY L > AE41~CPU_TRDY# CPU_DEFER#yAR40 o  FSB DEFERL  fopgmy 1006 100c3
FF TUFF
Nc;fZ[;Fg Nc;fZUZli 11;:)12202 228> (OO} EEE EEEEHZEPL - :: Eiziiigéﬂom‘ BCLK_OUT_CPU_P_G42 _»__ FSB_CLK CPU_P [OTD> 7¢8 10083 1086
1K 1K 1K 10093 5083 1065 (OUT] <+ s — BCLK_OUT_CPU_N~G41 > FSB_CLK_CPU N [OOUT> 7ce 10083 785 1086
P 5 Se - CPUiTHERMTRIP#
A e e - AM4OGCPU_FERR# BCLK_OUT_ITP_p_Rie3 G — [OUD o002 7ae 23¢2
02, 02, 402 BCLK_OUT_ITP_NAL42 -> FSB_CLK_ITP N [OUTy 10083 74 1303
2385 [Ty =MCP_BSEL<2> (MCP_BSELT. ) > F42 |CPU_BSEL2 BCLK_OUT_NB_B_ata1 Loosag FSB CLK MCP P
23¢5 [Ty =MCP_BSEL<1> (MCP_BSEL<1>) > D42 |CPU_BSEL1 ECLKiouTiNB AK4Z m; FSB_CLK_MCP_N
2305 =MCP_BSEL<0> (MCP_BSEL<0>) > r4l_|CPU_BSELO - - g .
Loop-back clock for delay matching.
1005 100c3 (O} ESB_RS_L<0> > AC41-CPU_RSO# BCLK_IN_ N2kl -
1006 1003 (o} FSB_RS L<1> > AB41CPU_RS1# BCLK_IN_P_A7J40 -
1006 10003 (OO} FSB_RS_L<2> > AC42~CPU_RS2#
R1430 'R1435 2sc2_PP1VO5_S0_MCP_PLL_FSB CPU_A20M#AF41 CPU_A20M L OOy 708 100c3 10c8 =PP1V05_SO0_MCP_FSB
49.9 49.9 270 mA (A01) 206 mA 2627 |+V_DLL_DLCELL_AVDD CPU_IGNNE#AM3® o  CPU IGNNEL yoymy 7oe 10083 10c8 NO STUFF
L W 20 ma a7 |+y_prI, MCLK CPU_INIT#,AH:2 s  CPU_INIT L [OTy 700 10083 1006 R1440
ueLe 2 e 29 maA AG28_|+V_PLL_FSB CPU_INTR_AF42 - CPU_INTR [OUTy 708 10083 108 ;50
15 ma am28 |4y PLL CPU CPU_NMI| Ac41 CPU_NMI 708 10083 1088 1/16w
- CPU_SMI#2H41 > CPU_SMI_L [GTTy 7c8 10083 1088 prye
10083 MCP_BCLK_VML_COMP_VDD au39 |BCLK_VML_COMP_VDD CPU PWRGD AH43 o CPU PWRGD [GUD> 10003 704 1002 137
10083 MCP_BCLK_VML_COMP_GND AM40 |BCLK_VML_COMP_GND CPU RESET#- 838 I FSB CPURST L [Ty 23c3 1oacs 1006 132
- —>
10083 MCP_CPU_COMP_VCC AM43 |CPU_COMP_VCC CPU_SLP#nAM33 o  FSB CPUSLP L ogmy 10083 1082
10083 MCP_CPU_COMP_GND AM42 |CPU_COMP_GND CPU_DPSLP#-,AN33 > CPU_DPSLP_L [OUTy 10083 1082
CPU_DPWR# 2432 > FSB_DPWR_L [OUTy 77 10083 1082
CPU_STPCLK#~ 2642 > CPU_STPCLK_L [OUTy 708 10083 1008
CPU_DPRSTP#,AN32 > CPU_DPRSTP_L [OTDy 10083 1082 7107

6D4 1487 22D3 23C3 25C8

MCP CPU Interface

SYNC_MASTER=K50

SYNC_DATE=01/07/2009

PROPERTY

III NOT TO

NOTICE OF PROPRIETARY PROPERTY

THE_INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
AGREES TO THE FOLLOWING

I TO MAINTAIN THE DOCUMENT IN CONFIDENCE

II NOT TO REPRODUCE OR COPY IT

OF APPLE_COMPUTER, INC. THE POSSESSOR

REVEAL OR PUBLISH IN WHOLE OR PART

APPLE INC.

SIZE DRAWING NUMBER REV.
D 051-7973 A
SCALE SHT OF
NONE 14 109

2




OMIT OMIT
ul400 ul400
MCP79-TOPO-B MCP79-TOPO-B
BGA BGA
(2 oF 11) (3 oF 11)
10103 s1as¢ BTy MEM A DQ<63> <—» 28 [MDQO_63 MDQSO_7_P| AL10 o o MEM A_DQS P<7> CED) a1 10183 10183 3225 C BTy MEM B _DQ<63> <—» 2T [MDQ1 63 MDQS1_7_P| AT2 «—> MEM_B_DQS_P<7> CED> 2205 10101
10103 a1as¢ BTy MEM A DO<62> ALY IMDQO_62 MDQSO0_7_N|HALll MEM A DOS_N<7> CBI) 315 10183 10143 3285 787 (BT)MEM B_DQO<62> AT3 IMDQ1_62 MDQS1_7_N|-AT1 -—> MEM B DOS_N<7> (BT 77 325 10101

10103 3187 MEM_A_DQ<61> aps_MDQO_61 MDQSO0_6_Pp| ars MEM_A_DQS_P<6> 3187 10183 1013 3287 MEM_B_DQ<61> avz |MDO1_61 MDQS1_6_p| avz MEM_B_DQS_P<6> 787 3287 10101

101c3 317 MEM _A_DQ<60> AN9 IMDQO_60 MDQSO0_6_N|-AR9 MEM_A_DQS N<6> 787 31B7 10183 101a3 3247 MEM_B_DQ<60> AV3 IMDQ1_60 MDQS1_6_Nj-AvL «—> MEM_B_DQS_N<6> CED 2207 10101
D 10103 3147 707 CHTY MEM_A_DQO<59> ¢ AL6 IMDQO_59 MDQSO0_5_P| aw7 —> MEM_A_DOS_P<5> (BT 707 es 10103 10183 3287 (BT MEM_B_DQO<59> ¢ 2R IMDQ1_59 MDQS1_5_P| BB6 -—> MEM_B_DOS_P<5> B 787 3285 10101

1013 317 MEM A_DQ<58> AL7_IMDQO_58 MDQSO_5_Nj~aus MEM A_DQS N<5> 3185 10103 10123 3287 MEM B_DQ<58> 2R3 IMDQ1_58 MDQS1_5_Nj~Baé MEM B_DQS N<5> 787 3285 101D1
10103 3185 (BT > MEM_A_DQ<57> «—> AN6 IMDQO_57 MDQSO_4_P| 2P13 o MEM A DQS P<4> CED 707 197 10103 10183 3285 (BT ) MEM B_DQ<57> <—»2U2 MDQ1_57 MDQS1_4_P| BAl0 o o MEM_B_DOS_P<4> CBD 3207 10101
10103 3185 Ty MEM A DO<56> AN7_IMDQO_56 MDQSO0_4_Ni-pRI3 o o MEM A_DQS_N<4> CBDY 197 1013 10183 3285 (T MEM B_DQ<56> Au3 IMDQ1_56 MDQS1_4_NjpAvil MEM B_DQS_N<4> (TS 787 3287 10101

1013 3185 MEM A_DQ<55> AR6 IMDQO_55 MDQSO_3_P| AV25 o o MEM A_DQS P<3> CBD) 77 21c4 10103 10123 3285 MEM B_DQ<55> av4 IMDQ1_55 MDQS1_3_P| BB33 o o MEM_B_DQS_P<3> CED 22¢4 10101

101ca 3187 Ty MEM A_DO<54> <«—» %7 MDQO_54  MDQSO0_3_Njyw2s MEM A _DOS N<3> CBD 3¢t 10103 10183 3207 (pTy MEM B_DO<54> <«—» 23 |MDO1 54  MDOS1_3 N|yBA33 MEM_B_DOS N<3> CBD> 77 32¢1 10101

1013 3185 MEM _A_DQ<53> AV6 IMDQO_53 MDQSO_2_P| AU30 o o MEM A_DQS P<2> CEBD) 77 192 10103 10123 3285 MEM B_DQ<53> BB3 IMDQ1_53 MDQS1_2_P| BB37 MEM B_DQS P<2> 787 3282 101D1

10103 3187 MEM_A_DQ<52> aws_|MDQO_52 MDQS0_2_N|pu29 MEM_A_DQS_N<2> 312 10103 10183 3287 MEM_B_DQ<52> Bc3 |MDQ1_52 MDQS1_2_N|ea37 MEM_B_DQS_N<2> 32c2 10101
10103 3187 (BT MEM_A_DQ<51> . AN10_IMDQO_51 MDQSO_1_P| AT35 MEM_A_DQS_P<1> CBD 7¢7 104 10103 10183 3287 (BT MEM_B_DQ<51> aws_|MDQ1_51 MDQS1_1_P| Bass MEM_B_DQS_P<1> CBT> 32c1 10101
1013 3185 MEM _A_DQ<50> AR5 IMDQO_50 MDQSO_1_N|jAuss MEM A_DQS N<1> 314 10103 10123 3285 MEM B_DQ<50> au3 IMDQ1_50 MDQS1_1_N|-pAvd2 MEM_B_DQS_N<1> 32¢4 10101

10103 3187 MEM_A_DQ<49> aus_|MDQO_49 MDQS0_0_P| 2U39 4 o  MEM A DQOS P<0> CED 12 1010 10183 3287 MEM_B_DQ<49> a3 |MpQ1_49 MDQS1_0_P| AT42 4 o  MEM B DOS P<0> B> 22 10
101€3 3185 (BT MEM A DQ<48> -—> AVS IMDQO_48 MDQSO_0_NAT39 o o MEM_A_DQS_N<0> CED 102 10103 10183 3285 CBT) MEM_B_DQ<48> —> BB2 |MDQ1_48 MDQS1_0_N|-AT43 MEM B DOS_N<0> (B 3202 10101

101c3 3187 707 MEM_A_DQ<47> AU7_IMDQO_47 101A3 3287 MEM_B_DQ<47> BBS IMDQ1_47
101¢3 3187 Ty MEM_A_DO<46> avs_MDQO_46 10183 3287 BTy MEM_B_DO<46> 55 IMDO1 46
101cs 3187 Ty MEM_A_DQ<45> a9 |MDQO_45 o 10183 3287 (Y MEM_B_DO<45> bas_[MDQ1_45 =]
101c3 3187 MEM_A_DQ<44> AP11 IMDQO_44 101A3 3287 MEM_B_DQ<44> BC8 IMDQ1_44
101es 3105 (pTy MEM_A_DO<43> aws_IMDQO_43 10183 3205 Ty MEM_B_DO<43> 584 IMDO1 43
101c3 3185 MEM_A_DQ<42> AYs [MDQO_42 Z MRAS0#|2v1i7 » MEM A _RAS_L [OUT 10103 31c5 1013 3285 CPTyMEM B_DQ<42> <—»BC4 |MDQ1_42 Z MRAS 1#|-pWi6 > MEM_B_RAS_L [OUTy 10183 3205
101c3 3185 MEM _A_DQ<41> AU9_IMDQO_41 MCASO#|~aP17 » MEM A CAS_L [OUT) 10103 3107 10183 3285 CBT) MEM_B_DQ<41> > BA7 IMDQ1_41 MCAS 1#|~BAl5 MEM B _CAS L 10183 3207
1013 3185 Cgry MEM_A_DO<40> avs_|MpQO_40 O MWEO#(ARIT o L oD 10100 e 10183 3285 Ty MEM_B_DO<40> avs IMDQ1_40 O MWEL#BAlE g MEM B WE I oUTy 10183 32¢7
1013 3185 MEM_A_DQ<39> AULL IMDQO_39 101a3 3285 MEM_B_DQ<39> BAY9 IMDQ1_39
101c3 3187 MEM_A_DQ<38> AV1l IMDQO_38 I I 101A3 3287 787 MEM_B_DQ<38> BB10 IMDQ1_38 I I
101c3 31c5CHT Y MEM_A_DQ<37> Avi3 IMDQO_37 10183 3205 BT Y MEM_B_DQ<37> BB12 MDQ1_37
101c3 3185 MEM_A_DQ<36> aWl3 IMDQO_36 E I 10183 3285 MEM_B_DQ<36> awiz IMDQ1_36 E I
1013 3185 Ty MEM A DQ<35> ARLL IMDQO_35 H 10183 3285 ( Ty MEM B_DQ<35> 28 IMDQ1_35 H
lo1es 3107 Ty MEM A_DQ<34> <«—» 2711 MDQO_34 MBAO 2| AP23 g MEM_A_BA<2> [T 10100 2107 10103 3207 CFTy MEM _B_DQ<34> <«—» 2% [MDO1 34 MBAL 2| BR20 o MEM_B_BA<2> BT 10109 2267
lo1es 3107 Ty MEM A_DQ<33> <«—»R14 MDQO_33 E| MBAO_1| ap19 > MEM_A_BA<1> [OUTy 10105 310 10103 3207 CETy MEM B_DQ<33> <—» %12 [MDO1 33 E| MBA1_1| BB18 > MEM_B_BA<1> OOy 1010 3¢5
C 101¢3 3107 Ty MEM A_DO<32> <«—» 913 1MDQO_32 MBAO_ O A7 g MEM_A_BA<0> oD 10102 31c7 10183 3207 Ty MEM B_DO<32> <«—» 212 [MDO1 32 MBAL O BB17 g MEM_B_BA<0> oDy 10183 3207
10103 3102 BTY MEM_A_DQ<31> <—p— 2825 MDQO_31 10183 3202 MEM_B_DQ<31> BC32 IMDQ1_31
1010 2104 MEM_A_DQ<30> av2s_|MDQO_30 4 10183 3204 MEM_B_DQ<30> aw32 |MDO1_30 4
10103 3102 Ty MEM A DO<29> <—» 2727 IMDQO_29 10183 3202 Ty MEM B_DO<29> <—p 5235 |MDO1_29
10103 31c2 MEM_A_DQ<28> AU27 IMDQO_28 m 10183 3202 MEM_B_DQ<28> AY36 |MDQ1_28 m
MEM A DQ<27> AP25 MEM_B_DQ<27> BA32
1o “”@*—Q—‘—ﬁ MDQO_27 MA0_14| ar2s MEM A_A<14> Uy 010 315 1o ””@*—Q—‘—ﬁ Mpo1_27 MAl_14] ma2s MEM B_A<14> BTy 1018 3265
MEM_A_DQ< > AR25 — MEM_B_DQ< > BB32 —
10103 siea(PTy—MEM B DO<26> o g AR25 MDOO_26 MAO 13| auis MEM A A<13> Lo1p3 3107 10103 s2caCPT)MEM B DOS26> 4 4y 5832 MDQL_26 MA1 13| Bais MEM B _A<13> Lo1ms 3267
10103 3104 707 CETy MEM A DO<25> <«—p 2727 IMDQO_25 - 10189 3204 737 Ty MEM_B_DQ<25> <—p— B34 |MDO1_25 -
MEM_A_DQ<24> AR27 . MAO_12 AN23 o, MEM A A<12>  f5gmy i0ws sicr MEM B DQ<24> av3s - MA1l_12| aw2s > MEM B_A<12> [OTTy 10183 3207
B MDQO_24 MAO_11| Awz1 MEM A A<11> 10103 3105 10103 s2e (BT MEM B _DOS24> gy AW MDOL 24 MA1 11| Bc2s MEM B A<11> 10183 3263
10103 3184 CHTY MEM_A_DQ<23> <—p 222 MDQO_23 - 10183 3284 787 CHETY MEM_B_DQ<23> <—p 5636 MDQ1_23 -
— MAO_10[ Av19 MEM_A_A<10> I 10103 3107 = MAL_10| BA17 MEM_B_A<10> 10183 3207
10103 3102 (CETyMEM_A_DQ<22> <—p 2% [MDOO_22 (S T s — L 10153 3202 (FTyMEM B_DQ<22> <—p 2736 [MDO1 22 O =D
MEM A DO<21> aoat - O MAO_9| av2i MEM A A<9> BT 10103 31c7 MEM B DO<21> . - O MA1_9| BB28 MEM _B_A<9> ST, 10182 3267
10103 3104 (BT Jo} - MDQO_21 Mo 8| anez MEM A A<8> s e 10183 3200 (BT Jo} - MDQ1_21 ML 8| avzs MEM B A<8> s e
10103 3104 CBTY MEM_A_DQ<20> <—p— 2831 MDQO_20 - » [oTD 10183 3204 CBTY MEM_B_DQ<20> <—p Y40 MDQ1_20 - » 00D
— MAQ 7| Au21 MEM _A_A<7> P 10103 3105 = MA1_ 7| BA28 MEM _B_A<7> 10183 3205
10103 3182 MEM_A_DQ<19> av27_ |MDQO_19 G PV T — 1 10183 3282 MEM_B_DQ<19> BA36 |MDO1_19 - (OUD
- MAO_6| AP21 MEM A_A<6> 10103 31¢5 - MAl_6| Av27 MEM B_A<6> 10183 3205
lo103 3102 Ty MEM A DO<18> <«—p 229 IMDQO_18 — —-»> - oo 10103 3202 Ty MEM B DO<18> <—p— 5236 |MDO1 18 - —»> - oitivg
== — MAO 5| AR21 > MEM A_A<5> [OUTy 10103 317 I - MA1_5| BA27 N MEM B_A<5> OOy 10183 327
10103 31c2 MEM_A_DQ<17> AV29 IMDQO_17 - 10183 32c2 CBTY MEM_B_DQ<17> <—p 5238 MDO1_17 -
— MAQ_4| An21 - MEM_A_A<4> 10103 3105 — MA1 4| Baze - MEM B_A<4> 10183 3205
10103 3104 767 (BT MEM_A_DO<16> an31 |MpQo_ 16 — —> —= fouD> 10183 2200 CET) MEM_B_DO<16> s 2132 |MDO1_16 — —> —— {otD>
- MAOQ_3| Avi9 > MEM_A_A<3> [OUTy 10103 31¢7 - MA1l_3| BB26 > MEM_B_A<3> [OUT) 10183 3207
101D3 31C4 MEM A DQ<15> AU3l IMDQO_ 15 . 101B3 324 MEM_B_DQ<15> BB40 |MDQ1_15 -
By MEM_A_DO<1S5> o g AU — MAO 2| AU1Y MEM _A_A<2> Jo1p3 3105 CEDy—-MEM B DO<15> 4 4 5940 — MA1 2| Ba2s MEM _B_A<2> Jo1m3 3205
10103 31¢2 707 CHTY MEM_A_DQ<14> <—p2R33 MDQO_14 - 10183 32c2 CBTY MEM_B_DQ<14> <240 MDQ1_14 -
MEM A DO<13> Av37 - MAOQ_1| AT19 MEM _A_A<1> [ouTy 10103 3107 MEM B DO<13> Avaz - MA1l_1| BB25 MEM B_A<1> [OUT) 10183 3207
10103 3102 (BT 0 MDQO_13 [ > MEM A A<0> oD s o 10183 3202 (BT 0 MDQ1_13 ML o sats B MEM B A<0> oD s e
lo103 3104 Ty MEM A_DO<12> <«—p 2937 MDQO_12 o 10103 3204 CFTy MEM B_DQ<12> <«—p V41 [MDO1 12 S e —L

10103 3102 BTy MEM A DQ<11> <—p— 2731 MDQO_11 10183 32c2( Ty MEM B DQ<11> <—p— 5240 MDO1 11

10109 3104 (CETyMEM_A_DO<10> <21 IMDQO_10 [T ol s 10189 3204 (ETy MEM_B_DO<10> < EC10 MDO1 10 [Tl s
10103 31c2 MEM_A_DQ<9> AT37 IMDQO_9 10183 3202 MEM_B_DQ<9> AW42 IMDQ1_9
- CONTROL - CONTROL
10103 3104 MEM_A_DQ<8> AU37 IMDQO_8 0A 10183 3204 787 MEM_B_DQ<8> Aw4l IMDQ1_8 1A
(ET> MEM_A_DO<7> <—p 2132 [MD MEM_B_DO<7> AT40 |MDQ1
101p3 31e4 7€T BT === 00_7 MCLKOA 2 P| Aw33 TP_MEM A_CLK2P op8 10103 azca(pTyMEM B DO<7> 4 y AT0 MDQL 7 MCLK1A 2 P| Bas2 TP_MEM B_CLK2P .
B 10103 31c4 MEM A_DQ<6> AV39 IMDQO_6 - = 10183 3204 7B7 MEM B_DQ<6> AT41 |MDQ1 6 — =
— MCLKOA 2 Npav33 o TP_MEM_A_CLK2N 888 - MCLK1A_2_N|BB42 o TP_MEM_B_CLK2N a8
10103 3102 BT MEM_A_DQ<5> <—» %37 IMDQO_5 - g - - 10183 3202 CBTY MEM_B_DQ<5> <—p P41 IMDQ1_5 - g - -
10103 3102 BT MEM A DO<4> AR38 |MDQO_4 MCLKOA_1_P| Br24 > MEM A CLK P<1> [GTTy 10103 31cs 10183 3202 CHTY MEM B DO<4> <—p 240 MDQ1_4 MCLK1A_1_P| BB22 > MEM_B_CLK_P<1> [OUTy 10183 3205
10103 3102 FTy MEM A DQ<3> <—p—2V38 IMDQO_3 MCLKOA_1_Nj-av2d > MEM A_CLK N<1> [OUT) 10103 3105 10183 3202 (FTyMEM B DO<3> e—p2U40 [MDQ1 3 MCLK1A_1_Nj~pa22 > MEM B_CLK N<1> [OUTy 10183 3205
MEM_A_DQ<2> aw3s MEM_B_DQ<2> Av4L
10103 3162 B MPOO_2 | \orkoa_o_p| ss20 MEM_A_CLK_P<0> —— s sica(PTy—MEM.BDOSZE g g BMDOL 2 | oipp g pl s MEM_B_CLK_P<0> r0m3 3267
10103 3104 (ETy MEM_A_DO<1> <«—p 235 [MDOO_1 e I e — L 10153 3204 (T MEM_B_DO<1> <«—p 241 MDO1 1 ] I S —CLL
- MCLKOA_0_NjHBC20 > MEM_A_CLK_N<0> [OUTy 10103 31¢7 / - MCLK1A_0_Nj-av¥io > MEM B_CLK_N<0> [GUT) 10183 3207
10103 3104 LT MEM_A_DQ<0> <—» 235 MDQO_0 - L 10183 3204 CBTY MEM_B_DQ<0> <—»— 2242 MDQ1_0 -
31a7 10103 COUT) MEM_A_DM<7> - ANS IMDQMO_ 7 MCSOA_1#[HAT15 > MEM A_CS_L<1> [OUTy 10103 31¢7 3247 10183 GOUT} MEM_B_DM<7> < ATS IMDQM1_7 MCS1A_1#|~BB14 > MEM B_CS_L<1> [OUT) 10183 3207
3185 10103 MEM A_DM<6> AUS_IMDQMO_6 MCSOA_O#|AR18 MEM A_CS_L<0> [OUD) 10103 31c5 3285 1013 (OUT}—MEM_B_DM<6> BA2_IMDOM1_6 MCS1A_O#|BB16 MEM B_CS_L<0> [OUT) 10183 3205
3187 10103 (GUT} MEM_A_DM<5> < AR10 IMDQMO_5 3287 10123 COUT} MEM_B_DM<5> > AY7 IMDQM1_5
3185 10103 (OO} MEM A DM<d4> < AN13 IMDQOMO_4 MODTOA_1| AP15 » MEM_A_ODT<1> [OUT) 10103 3105 3285 10182 (U} MEM B_DM<d> < BAll IMDQM1_4 MODT1A_1| BB13 » MEM_B_ODT<1> [OUTy 10183 3205
a1z 101c3 MEM_A_DM<3> <« 227 |MDOMO_3 MODTOA_O| Avis MEM_A_ODT<0> oD 10103 315 a2¢2 10 MEM B_DM<3> « 2834 [MDOMI_3 MODT1A 0| A¥1s g MEM_B_ODT<0> oDy 10109 3205
3184 10103 (GUT) MEM_A_DM<2> < AW29 |IMDQMO_ 2 328410183 KOUT} MEM_B_DM<2> < BB38 |MDQM1_2
3102 10103 MEM _A_DM<1> AV35 IMDQOMO_1 MCKEOA_1| AU23 MEM A _CKE<1> 101D3 315 32c2 1013 MEM B_DM<1> AY43 IMDQM1_1 MCKE1A_1| A¥31 MEM_B_CKE<1> 10183 3205
s1ca 10103 G MEM_A_DM<0> < AR34_IMDQMO_0 MCKEOA_0| AT23 > MEM _A_CKE<0> [OUT 10103 3107 azca 10183 oo} MEM _B_DM<0> - AR42 IMDOM1_0 MCKE1A_0| BB30 > MEM B_CKE<0> [OUTy 10183 3207
MCP Memory Interface
A SYNC_MASTER=K50 SYNC_DATE=01/07/2009

NOTICE OF PROPRIETARY PROPERTY

THE_INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING

I TO MAINTAIN THE DOCUMENT IN CONFIDENCE

II NOT TO REPRODUCE OR COPY IT

III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART

SIZE DRAWING NUMBER REV.
D 051-7973 A
APPLE INC - SCALE SHT OF
NONE 15 109

3 2 1




8 7 6 5 4 3 2 1
OMIT
Ul400
MCP79-TOPO-B
BGA
(4 oF 11)
spg_TP_MEM A CLKSP - AU33 | MCLKOB_2_P MCLK1B_2_P| BAdl > TP_MEM B_CLK5P sas
D sps_TP_MEM_A_CLK5N - AU34 MCLKOB_2_ N [ | M  MCLK1B_2_NppBil o TP_MEM_B_CLK5N Y
sss_TP_MEM A_CLK4P BB24 | MCLKOB_1_P o MCLK1B_1_p| Av23 . TP_MEM_B_CLK4P s
epe_TP_MEM A CLKAN . = BC23 MCLKOB_1 N ] MCLK1B_1 NeA23 o, TP MEM B CLKAN s
sss_TP_MEM A_CLK3P BA21| MCLKOB_0_P 8 8 MCLK1B_0_P| BA20 TP_MEM_B_CLK3P s
spo_TP_MEM A CLK3N .  BB2HNCLKOB O N [ (=] MCLK1B_O0_N{2¥20 o TP MEM B CLK3N 4
Z | &
sps_TP_MEM A CS_L<2> ¢ AUl MCSOB_0# o |0 MCS1B_0#fypBcls TP_MEM B_CS_L<2> -
eps_TP_MEM A CS_IL<3> - ARLSY MCSOB_1# 0|0 MCS1B_1#[pai3 g TP_MEM_B_CS_L<3> ass
scs_TP_MEM A_ODT<2> an17 | MODTOB_0 E E MODT1B_0| avis . TP_MEM_B_ODT<2> .
sce_TP_MEM_A_ODT<3> - aN15| MODTOB_1 g g MODT1B_1| BC13 —_ TP_MEM_B_ODT<3> o8B
sss_TP_MEM A_CKE<2> av23 | MCKEOB 0 B H MCKE1B 0| BA30 . TP_MEM_B_CKE<2> -
sps_TP_MEM A_CKE<3> an2s MCKEOB:l = | A MCKEm:l BA31 TP_MEM_B_CKE<3> -
2582 _PP1V05_S0_MCP_PLL_CORE
3007 3087 2508 1603 6ca_=PP1VBRIV5_S0_MCP_MEM
87 mA (A01) 17 ma 27| +V_PLL_XREF_XS
| 12 ma v28| +V_PLI,_DP
Rl?ol.(z) 19 ma C21) +V_PLL_CORE MRESET0#~AY32 MCP_MEM_RESET_L 2388
15 39 mA 128 | +V_VPLL > oo
1/160 - TP or NC for DDR2.
wP-LF
02,
10101 MCP_MEM_COMP_VDD AN41| MEM_COMP_VDD
10101 MCP_MEM_COMP_GND AM41| MEM_COMP_GND =PP1V8R1V5_S0_MCP_MEM 604 16c7 2508 3087 30C7
R1611' +VDD_MEM1| 2117 4771 mA (A01, DDR3)
20.2 +VDD_MEM2| 219
C 1% AB22 | GND1 +VDD_MEM3| AM21
aeiy AP12| GND2 +VDD_MEM4| an23
%2 G30| GND3 +VDD_MEMS5/| AM25
P10| GND4 +VDD_MEM6| 2aM27
= T10| GND5 +VDD_MEM7| 2M29
76 | GND6 +VDD_MEM8| AN16
V10| GND7 +VDD_MEM9| BC29
V34| GND8 +VDD_MEM10| AN20
WS | GND9 +VDD_MEM11| AN24
2A39 | GND10 +VDD_MEM12| AT17
AB22| GND11 +VDD_MEM13| AP16
AB7 | GND12 +VDD_MEM14| AN22
AD22| GND13 +VDD_MEM15| AP20
AE20| GND14 +VDD_MEM16| AP24
AF24| GND15 +VDD_MEM17| AV16
AG24| GND16 +VDD_MEM18| AR16
AH35 | GND17 +VDD_MEM19| AR20
AK7 | GND18 +VDD_MEM20| AR24
AM28 | GND19 +VDD_MEM21| AW15
AT25 | GND20 +VDD_MEM22| AP22
AP30| GND21 +VDD_MEM23| AP18
AR36 | GND22 +VDD_MEM24| AU16
AULO | GND23 +VDD_MEM25/| AN18
F28| GND24 +VDD_MEM26| Au24
BC21| GND25 +VDD_MEM27| AT21
AY9 | GND26 +VDD_MEM28| A¥29
B BC9 | GND27 +VDD_MEM29| Av2a
D34 | GND28 +VDD_MEM30/| AU20
F24| GND29 +VDD_MEM31| Au22
G32| GND30 +VDD_MEM32| Aw27
H31| GND31 +VDD_MEM33| BC17
X7| GND32 +VDD_MEM34/| Av20
M38 | GND33 +VDD_MEM35| A¥17
M5 GND34 +VDD_MEM36| A¥18
M6 | GND35 +VDD_MEM37| AM1S
M7 | GND36 +VDD_MEM38| Au18
M9 | GND37 +VDD_MEM39| A¥25
N39 | GND38 +VDD_MEM40| A¥26
N8 | GND39 +VDD_MEM4 1| AW19
P33| GND40 +VDD_MEM42| Aw24
P34| GND41 +VDD_MEM4 3| BC25
P37| GND42 +VDD_MEM44/| AL30
P4| GND43 +VDD_MEM45| AM31
P40| GND44
P7| GND45 GND55| 33
R36 | GND46 GND56| T34
R40| GND47 GND57| T35
R43 | GND48 GND58| T37
RS | GND49 GND59| T38
T18 | GND50 GND60| 77
20| GND51 GND61| ™ MCP Memory Misc
AK1l| GND52 GND62| Ul8
A 24| GND53 GND63| v20 SYNC_MASTER=K50 SYNC_DATE=01/07/2009
T26 | GND54 GND64| U22 NOTICE OF PROPRIETARY PROPERTY
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OMIT
U1400
MCP79-TOPO-B
BGA
(5 OF 11)
sc7 [Ty =PEG_D2R_P<0> > £7_|PEO_RX0_P PEO_TXO0_P| cs > R2D_C_P<0> T 57
sc7 [Ty =PEG_D2R_N<0> > 57-|PE0_RX0_N PEO_TXO0_N|-p4 > R2D_C_N<0> T 57
sc7 [Twy—=PEG_D2R_P<1> > 07 |PEO_RX1_P PEO_TX1_P| c4 -> R2D_C_P<1> T o7
sc7 [Ty =PEG_D2R_N<1> > c1-|PE0_RX1_N PEO_TX1 Nppé - R2D C N<l> o
9c7 m =PEG_D2R_P<2> > E6 PEO_RX2_P PEO_TX2_P Ad - R2D_C_P<2> m sc7
sc7 [Fwy—=PEG_D2R_N<2> > F6~PE0_RX2_N PEO_TX2_ N3 > =PEG_R2D_C_N<2> BT o7
sc7 [IN)—=PEG D2R P<3> > ES |PEQO_RX3_P PEO_TX3_pP| B3 > R2D_C_P<3> BT 57
se7 [INy——PEG_D2R N<3> > F54PE0_RX3_N PE0_TX3_Npp22 -> R2D_C_N<3> e
sc7 [Ty =PEG_D2R_P<4> > 54 |PEO_RX4_P PEO_TX4_P|Cl > R2D_C_P<4> oD 57
sc7 [Ty =PEG_D2R_N<4> > B3~ PE0_RX4_N PEO_TX4_Njpl > R2D_C_N<4> D 57
sc7 [INy—=PEG_D2R_P<5> > c3 |PEO_RX5_P PEO_TX5_P| D2 > R2D_C_P<5> [oUT> oc7
sc7 [Ty =PEG_D2R_N<5> > D3+ PE0_RX5_N PEO_TX5_N|EL > R2D_C_N<5> T 57
sc7 [Ty =PEG_D2R_P<6> > G5 |PE0_RX6_P PEO_TX6_P| B2 > R2D_C_P<6> T 57
sc7 [INy—=PEG_D2R_N<6> > H5~PEO_RX6_N PEO_TX6_N[F2 —-»> R2D_C_N<6> [oUT> oc7
sc7 [Ty =PEG_D2R_P<7> > 37_|PEO_RX7_P PEO_TX7_P| F3 > R2D_C_P<7> D> 57
sc7 [TN)—=PEG D2R N<7> > J6~PEO_RX7_N m PEO_TX7_NpF4 > R2D_C_N<7> [oUTS sc7
sc71 [Fwy—=PEG_D2R_P<8> > J5_|PEO_RX8_P U) PEO_TX8_P| 63 > =PEG_R2D_C_P<8> BT o
sc7 [Ty =PEG_D2R_N<8> > J4~|PEO_RX8_N PEO_TX8_N|yu4 > R2D_C_N<8> D 57
sc7 [Ty =PEG _D2R_P<9> > L1l |PEO_RX9_P LTJ PEO_TX9_P| 13 > R2D_C_P<9> Uy *c7
sc7 [Ty =PEG_D2R_N<9> > L10PEO_RX9_N PEO_TX9_N|2 > R2D_C_N<9> oD 57
se7 [Ty =PEG_D2R_P<10> > 19 |pEO0_RX10_P m PEO_TX10_p| uL > R2D_C_P<10> BT oo
sc7 [TWy—=PEG_D2R_N<10> > L8|PE0_RX10_N p-l PEO_TX10_NjL -> R2D_C_N<10> oTD o7
sc7 gy =PEG_D2R_P<11> > 17 |PEO_RX11_P PEO_TX11_P| 32 > R2D_C_P<11> T 5
sc7 [Ty =PEG_D2R_N<11> > L6 PEO_RX11_N M PEO_TX11_NpyJ3 > R2D_C_N<11> BT 5c7
sc7 [Ty =PEG_D2R_P<12> > N1l |PEQ_RX12_P PEO_TX12_P| K2 > R2D_C_P<12> BT c7
se7 [Ty =PEG_D2R N<12> _»_ MOJPEO_RX12 N Lﬂ PEO_TX12 N3 > R2D_C_N<12> o> 7
se7 [IN)——PEG_D2ZR P<13> > N9 |pEO_RX13_P PEO_TX13_P| 14 > R2D_C_P<13> B o0
sc7 Wy =PEG_D2R_N<13> > ?9~PEO_RX13_N PEO_TX13_N[E3 > =PEG_R2D_C_N<13> BT o7
sc7 [INy—=PEG D2ZR P<l14> > N7_|PEO_RX14_P PEO_TX14_P| M4 > =PEG_R2D_C_P<14> er
se7 [IN)——PEG_D2ZR N<14> > N6PEO_RX14_N I I PEO_TX14_N{y3 e =PEG R2D C_N<14> BT 57
sc7 gy =PEG_D2R_P<15> > N5 |PEO_RX15_P ( ) PEO_TX15_p| M2 > =PEG_R2D_C_P<15> oD 57
sc7 [Ty =PEG_D2R_N<15> > N4PEO_RX15_N PEO_TX15_Njyi > =PEG_R2D_C_N<15> D 57
PE0 REFCLK P| E11 PEG_CLK100M_P BT o7
Int Py - —
sc7 [INy—PEG PRSNT L > c9~PEO_PRSNT_16# PEO_REFCLK_Nppil . PEG_CLK100M N BT o7
Int PU
ascs [T MINI_CLKREQ L > D5~ PEB_CLKREQ#/GPIO_49 PE1_REFCLK_P| Gl1 PCIE CLK100M MINI P 102
986 m PCIE_MINI_PRSNT_ L —-> D9, PEBipRSNT# Int PU PE1_REFCLK_N Fl1 > PCIE_CLK100M MINI N m 102
Int PU
4182 [Ty FW_CLKREQ L —-> E8~PEC_CLKREQ#/GPIO_50 PE2_REFCLK_P| J11 > PCIE CLK100M FW_P Uty 706
sss [TWy PCIE FW PRSNT L > Cl0HPEC_PRSNT# Int PU PE2_REFCLK_N[J10 > PCIE_CLK100M_FW_N [oUTy 706
I P
on6 EXCARD CLKREQ L > M5 pEE‘iCL%REQ#/GpIoim PE3_REFCLK_P| 613 PCIE CLK100M_EXCARD P aa6
886 PCIE_EXCARD PRSNT L B10 PEDiPRSNT# Int PU PE3_REFCLK_N F13 > PCIE_CLK100M_EXCARD N 1% 8A6
I P
sps_TP_PE4 CLKREQ L > L16 pE%icLl}{REQ#/Gp10715 PE4_REFCLK_P| 713 TP_PCIE CLK100M PE4P 886
sss_TP_PE4_PRSNT_L > L18~PEE_PRSNT#/GPIO_46 PE4_REFCLK_N[i13 > TP_PCIE_CLK100M_PE4N 8ce
Int PU
Int PU
see7 [TWy AUD IP PERIPHERAL DET o  MI6HPEF CLKREQ#/GPIO_17 PE5_REFCLK_Pp| 114 TP_PCIE_CLK100M PE5SP 86
GMUX_JTAG_TCK_L . M8~ PEF_PRSNT#/GPIO_47 PE5_REFCLK_N[~K14 - TP_PCIE CLK100M PE5SN 886
Int PU
Int PU
sps_TP_MCP_GPIO 18 > M174PEG_CLKREQ#/GPIO_18 PE6_REFCLK_P| 14 . TP_PCIE CLK100M PE6P 886
884 GMUX_JTAG_TDO > M19-PEG_PRSNT#/GPIO_48 PE6_REFCLK_N|yil4 TP_PCIE CLK100M PE6N
Int PU
3sce [Ty PCIE WAKE L —-> F17NPE_WAKE# Int PU (S5) PEX_RSTO#[K11 —-> PCIE RESET L [ouT> oct
34c8 7C8 m PCIE_MINI_D2R P > K9 PE1_RX0_P PE1_TXO0_P D8 —-»> PCIE_MINI_R2D_C_P m 1021
sics 7cs [y PCIE MINI D2R N > J9-PE1_RX0_N PE1_TXO0_N|<8 > PCIE_MINI R2D C N [oTD> 102
w1 7cs [y PCIE_FW_D2R_P > H9 |PE1_RX1_P PE1_TX1_P| B8 > PCIE FW R2D C P [OUTY 102
i1 7cs [Ty PCIE_FW_D2R N > G9PE1_RX1_N PE1_TX1_N|p8 > PCIE_FW_R2D_C_N [ouT> 102
8p4 m PCIE_EXCARD D2R_P > F9 PE1_RX2_P PE1_TX2_P| 27 > PCIE_EXCARD R2D C P m D4
8D4 m PCIE_EXCARD D2R_N - E9, PE1_RX2_N PE1l_TX2_N B7 » PCIE_EXCARD R2D _C N m D4
TP_PCIE PE4_ D2RP > w7 |pE1_RX3_P PE1_TX3_P| B6 > TP_PCIE PE4_R2D CP
TP_PCIE_PE4_ D2RN . G7~PE1_RX3_N PE1l_TX3_N Cc6 - TP_PCIE_PE4_R2D_CN

2507 28c1_=PP1V05_S0_MCP_PEX DVDDO

57 mA (A01l, DVDDO & 1)

Minimum 1.025V for Gen2 support

2602_=PP1V05_S0_MCP_PEX DVDD1

w19

u17

vig

wie

w17

wig

ule

25c2_PP1V05_S0_MCP_PLL_PEX

84 mA (A01)

102c3MCP_PEX_CLK_COMP

NO STUFF

1
R1710
2.37K
Ts

/16w
s

, 402
PLACEMENT_NOTE=Place within 12.7mm of U1400

+DVDDO_PEX1
+DVDDO_PEX2
+DVDDO_PEX3
+DVDDO_PEX4
+DVDDO_PEX5
+DVDDO_PEX6
+DVDDO_PEX7
+DVDDO_PEX8

+DVDD1_PEX1

+DVDD1_PEX2

+V_PLL_PEX

PEX_CLK_COMP

+AVDDO_PEX1
+AVDDO_PEX2
+AVDDO_PEX3
+AVDDO_PEX4
+AVDDO_PEX5
+AVDDO_PEX6
+AVDDO_PEX7
+AVDDO_PEX8
+AVDDO_PEX9
+AVDDO_PEX10
+AVDDO_PEX11
+AVDDO_PEX12
+AVDDO_PEX13

+AVDD1_PEX1
+AVDD1_PEX2
+AVDD1_PEX3

vi2

=PP1V05_S0_MCP_PEX AVDDO

an12

AB12

M12

P12

R12

N12

T12

u12

ac12

AD12

viz

w12

M13

206 mA (AOl, AVDDO & 1)

Minimum 1.025V for Gen2 support

=PP1V05_S0_MCP_PEX_AVDD1

N13

P13

If PEO interface is not used,
If PE1l interface is not used,

ground DVDDO_PEX and AVDDO_PEX.
ground DVDD1_PEX and AVDD1_PEX.

28D1 2501

28D2

c3 3ace

c3 3ace

102c3 4102

102c3 4102

D3 3488

D3 3ace

D3 41c1

c3 a1c1

MCP PCIe Interfaces
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OMIT
ul400
MCP79-TOPO-B
BGA
(6 oF 11) =PP3V3_ENET MCP_RMGT 3802 1807 2585 2586
+3.3V_DUAL_RMGT1| 324 83 mA (A01)
+3.3V_DUAL_RMGT2| K24
D :Zl =PP1V05_ENET_MCP_RMGT 3802 2506
+V_DUAL_RMGT1| U23 } 131 mA (A01)
+V_DUAL_RMGT2| V23 r-—>"-~"~—"—"-~"~-~"-~"-~"-~" - -~ - - =-—- - - == |
10103 37e1 [Ty ENET_RXD<0> _»©23 [RGMII_RXDO q | Network Interface Select |
1043 37C1 ENET_RXD<1> —»B23 [RGMII_RXD1 MII_VREF| E28 MCP_MII VREF (I 258 | |
ENET_RXD<2> E24 |RGMII_RXD2 Interf ENET_TXD<0>
roes 27e1 [Ty > GMIL RGMII_TXDO ENET_TXD<0> 10403 37C6 | terface NET_ 0 |
10403 37¢1 [Ty ENET_RXD<3> o A24 |RGMTI RXD3 — ouDy
gl - RGMII_TXD1 ENET_TXD<1> [OUTy 10103 3706 | RGMTIT 1 |
10403 37¢1 [Ty ENET_CLK125M RXCLK _ 723 |[RGMIT_RXC/MII_RXCLK RGMII_TXD2 ENET_TXD<2> [OUTy 1003 3706 | |
10403 3701 [Ty ENET_RX_CTRL _p ©22 |[RGMII_RXCTL/MII_RXDV RGMII_TXD3 ENET_TXD<3> [OUTy 10103 3706 | MIT 0 |
sne [INy—=MCP_MII RXER — P23 MII_RXER/GPIO_36 RGMII_TXC/MII_TXCLK ENET CLK125M TXCLK [OUT) 10403 37¢7 | |
=MCP_MII COL B26 IMIT L/GPIO_20/MSMB_DATA RGMII_TXCTL/MII_TXEN| ENET TX CTRL TE: All Appl T r
2556 255 1803 3602 =PP3V3_ENET MCP_RMGT o MGD MII GRS —> — 7§°Sj§ gizg; z - GMII_TXCTL/MII_ {OUT) 10403 3786 | NO Pz ep °d:°ts seFlit apb‘l:o |
B = > MII_CRS/GPI MSMB_CLK MII, RGMII products will enable
= g B - B RGMII_MDC ENET_MDC e ‘ feature Viapsoftware This !
R1810" spe_TP_ENET INTR L J22 |IRGMII_INTR/GPIO_35 RGMII_MDIO ENET_MDIO (BT 2796 10403 I . L . |
810 —> — — | avoids a leakage issue since |
Te 25a6 _PP1VO5_ENET MCP_PLL_MAC RGMII_PWRDWN/GPIO_37| 623 TP_ENET PWRDWN_L 806 | MCP79 requires a S5 pull-up.
1/161 - R D —J
e 5 mA (A01) 123 |+V_DUAL_MACPLL
402
2 BUF_25MHzZ| 223 _g MCP_CLK25M_BUFO_R [OUTY 10603 3603 =PP3V3_S0_MCP_GPIO 684 1901 21a4
10403 MCP_MII_COMP_VDD c27 IMII_COMP_VDD
10403 MCP_MII_COMP_GND 527 |MTT_COMP_GND MIT_RESET#723 ’ ENET_RESET L [OUTy 706 3787
1 1
PP3V3_S0_MCP_DAC 2604 R1860 R1861
R1811" [ 100K 100K
+V_RGB_DAC| J32 103 mA 206 mA (A01) 5% 5
49.9 +v_Tv_pac| x2 103 ma 116w e
/16w TP_MCP_RGB_DAC_RSET 39 |RGB_DAC_RSET TV we i
P-LF
TP_MCP_RGB_DAC_VREF 538
02, RGB_DAC_VREF DDC_CLKO| 331 g MCP_DDC_CLKO
DDC DATAO| 231 g o MCP_DDC_DATAO
< 0 SR
U RGB_DAC_RED| B39 g TP_MCP_RGB_RED RGB DAC Disable:
_DAC_ —> _—
RGB_ DA REEN| A39 TP_MCP_RGB_GREEN Okay to float all RGB DAC signals.
wos (oUT}MCP_TV_DAC_RSET E36 |TV DAC RSET ] GB_DAC_G —> Y - gna .
- - = RGB_DAC_BLUE| B40 - TP_MCP_RGB_BLUE DDC_CLKO/DDC_DATAO pull-ups still required.
w0s (gUT}MCP_TV_DAC_VREF a35 |7V _DAC_VREF B - -
Q @ RGB_DAC_HSYNC| 240 _g TP_MCP_RGB_HSYNC scs
[} _DAC_|
% RGB_DAC_VSYNC| a1 _g TP_MCP_RGB_VSYNC acs
TV / Component TV DAC Disable:
2001 ep1_=PP3V3 S5 MCP_GPIO c / Pr TV_DAC_RED| 236 _g CRT IG R C PR e ) N
MCP CLK27M XTALIN s |yranIn TV Y /Y TV_DAC_GREEN| B36 _ _g CRT IG G Y ¥ [oUT) eve Okay to float all TV_DAC signals.
. s D - - o
) P! TV_DAC_BLUE| ¢36 CRT IG_B_COMP_PB Okay to float XTALIN_TV and XTALOUT_TV.
R1820 sos (oUT} MCP_CLK27M XTALOUT - D38 |XTALOUT TV Comp / Pb _DAC_BLUI - oDy 00 y _ : _TV.
47K -~ - DDC_CLKO/DDC_DATAO pull-ups still required.
5% TV_DAC_HSYNC/GPIO_44| P36 g CRT IG_HSYNC [OUT scs - -
1/16w
ME-LF TV_DAC_VSYNC/GPIO_45/ €37 _g, CRT_IG VSYNC sca
02, _DAC_ - - oD
7e4 s1c4 BTy LPCPLUS_GPIO E16GPTIO_6/FERR*/IGPU_GPIO_6 IFPA_TXC_P| B35 g LVDS_IG_A_CLK_P [GOT 10702 8388
DP_IG_CA DET BI5GPTIO_7/NFERR*/IGPU_GPIO_7 IFPA TXC_Ne35 g LVDS_IG_A_CLK_N [OUTy 10702 8988
See below IFPA TXDO P| B32 LVDS_IG_A DATA_ P<0>
LVDS_IG_BKL_PWM { ) e 39 |LCD_BKL_CTL/GPIO_57 — — > [OUT) 10702 8008
£ Mod 1VDS IG BKL ON bl LCD BKL ON/GPIO 50 IFPA_TXDO_Np232 o LVDS_IG_A DATA_ N<0> [OUTy 207e asme
Interface Mode 90ns <OUT} - _BKL_ - IFPA TXD1 P| D32 LVDS_IG_A_DATA P<l> [Ty 20702 ame
) ) (@uT} LVDS_IG_PANEL_PWR < F40 |LCD_PANEL_PWR/GPIO_58 ”, - -
MCP Signal TMDS/HDMI DisplayPort - - - IFPA_TXD1 _NC32 g LVDS_IG_A DATA_N<1> [OUT) 107c2 8908
IFPA _TXD2 P| D33 g LVDS_IG A DATA P<2> 10702 89C8
=MCP_HDMI_TXC_P/N TMDS_IG_TXC_P/N DP_IG_MIL,_P/N<3> sc7 (oUT}—=MCP_HDMI TXC P @035 |HDMI_TXC_P/MLO_LANE3_P -, - - oD
=! 3 — . /N<0> TMDSiIGiTXDiP/ <0> DP71G7ML7P/N<Z> =MCP_HDMI_TXC_N - HDMIiTX(ZiN/MLoiLANE:iiN IEPA_TXD2 _NOE2 g LYDS_1G A _DATA N<2> T
_MEP—HDMI—TXD—P/N ] < 1 1D /N ] e i B/Nel 7 QUT——— - — — — IFPA TXD3 P| B34 o LVDS_IG_A_DATA P<3> Lo7p2 8988
=MCP_HDMI_TXD_P/N<1> TMDS_IG_TXD_P/N<1> DP_IG_ML_P/N<1> :Z — — oDy
MCP7HDM17TXD7P/N<2> TMDSiIGiTXDiP/N<2> DP71G7ML7P/N<0> sc7 (oUT}—=MCP_HDMI_TXD P<0> @ ©3° HDMI_TXDO_P/MLO_LANE2_P IFPA_TXD3_NNC34 g LVDS_IG A DATA N<3> [GUT) 107c2 8988
B - . - - - - T sc7 =MCP_HDMI_TXD_ N<0> < F35~HDMI_TXDO_N/MLO_LANE2_ N WF: IFP is capable of LVDS (1.8V) or TMDS (3.3V), need aliases
=MCP_HDMI_DDC_CLK TMDS_IG_DDC_CLK DP_IG_DDC_CLK <ot < — - — -
MCP7HDM17DDC7DATA TMDSilGiDDciDATA DPilGiDDciDATA < ~HCP_HDMI_TXD_P<1> <722 HDMI_TXD1 P/MLO_LANEL P IFPB_TXC_P| L31 LVDS_IG B CLK P
B = > 107c2 89cs
CP_HDMI_HED S_1G_HPD . IG_HPD =MCP_HDMI_TXD N<l> < S33HDMI_TXD1_N/MLO_LANE1_N I Il e g P — [OUT) 107c2 8sc:
=MCP_HDMI_HPD TMDS_IG_HPD DP_IG_HPD - - — - IFPB [OUTY 107cz sacs
DP IE AUx7CH P/N TP DR IE AUX_CHP/N DP71G7AUX CH_P/N °c7 <o} ~HCP_HDMI_TXD_P<2> <223 |HDMI_TXD2_P/MLO_LANEO_P B B -
- = == - = = - = == sc7 (oUTy=MCP_HDMI TXD N<2> <@ "33-JHDMI_TXD2_N/MLO_LANEO_N IFPB_TXD4_P| 929 LVDS_IG_B_DATA_P<0> [OUT) 107c2 89n8
NOTE: 1M pull-down required on DP_IG_CA DET if DP not used. E| IFPB_TXD4_NpH29 g LVDS_IG_B_DATA N<0> TTD 107cz 898
NOTE: 20K pull-down required on DP_HPD_DET. 10702 93cs (oUT}—DP_IG AUX CH P <« 043 [DP_AUX_CHO_P IFPB_TXD5_P| 129 _g LVDS_IG B DATA P<1> [OUT) 107c2 8905
NOTE: 1K pull-down required on DP_IG_AUX CH N if DP is used. 10702 93¢ DP_IG AUX CH N < S*3DP_AUX_CHO_N 4 IFPB_TXD5_NK20  _g LVDS_IG B DATA N<1> [GUT) 107c2 8905
Level-shif . see bol IFPB_TXD6 P| 130 o LVDS_IG_B_DATA_ P<2> oTD 1072 690
NOTE: HDMI port requires level-shifting. IFP interface can ee below - -
b pd N d i HOMT on dual o DS e thont s57 [Ty =DVI HPD GMUX_INT { ) e |mpLUG_DET2/GPTIO_22 |—-| IFPB_TXD6_NpE30 g LVDS_IG_B DATA N<2> BT, 1076z w90
e used to provide or dual-channe withou
1 1 h'ftp 987 [TNy——MCP_HDMI HPD —» P31 HPLUG_DET3 LI IFPB_TXD7_P| N30 _g LVDS_IG B DATA P<3> [GUT) 107c2 89S
evel-shi ers.
IFPB_TXD7_NpM30 o LVDS_IG B DATA N<3> [OUT) 107c2 89c5
LVDS: Power +VDD_IFPx at 1.8V 2606_=PP3V3R1V8_S0_MCP_IFP_VDD — — —>
Dual-channel TMDS: Power +VDD_IFPx at 3.3V 190 mA (A01, 1.8V) &+VDD71FPA
426 |+yDD_IFPB DDC_CLK2/GPIO_23| €30 g, LVDS_IG_DDC_CLK oUT) s985
zes_PP3V3_SO_MCP VPLL - DDC DATA2/GPIO 24| B30 o o LVDS_IG_DDC_DATA
895
16 mA (AO1) 8 mA M28 |+V_PLL_IFPAB - - il - - <D
8 ma M29 |+v_PLI,_ HDMI
— = DDC_CLK3| 31 g =MCP_HDMI_DDC_CLK ST 957
2606 _=PP1V05_S0_MCP_HDMI_VDD 25 _|+vDD_HDMT DDC_DATA3| E31 o o =MCP_HDMI_DDC_DATA D o
95 mA (A01)
MCP_HDMI_RSET 331 |HDMI_RSET IFPAB_RSET| E32 MCP_IFPAB RSET [OUTy 10263 2606
267 10203 (U} MCP_HDMI VPROBE J30 |HDMI_VPROBE IFPAB_VPROBE| 631 MCP_IFPAB VPROBE [OUT) 102¢3 2606
1
R1850
10K
GPIOs 57-59 (if LCD panel is used): e
/160
MF-LF 5
In MCP79 these pins have undocumented internal Lo MCP Ethernet & Graphics
pull-ups (~10K to 3.3V S0). To ensure pins are low
SYNC_MASTER=K50 SYNC_DATE=01/07/2009
A by default, pull-downs (1K or stronger) must be used.
- NOTICE OF PROPRIETARY PROPERTY
THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
=DVI_HPD_GMUX_INT: PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
= —_ = AGREES TO THE FOLLOWING
Alias to DVI_HPD for systems using IFP for DVI. I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
Alias to GMUX_INT for systems with GMUX. II NOT TO REPRODUCE OR COPY IT
Alias to HPLUG_DET2 for other systems. III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
Pull-down (20k) required in all cases.
SIZE DRAWING NUMBER REV.
D 051-7973 A
APPLE INC. SCALE SHT OF
NONE 18 109
Current numbers from email Poonacha Kongetira provided 11/30/2007 4:04pm (no official document number). u P
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OMIT
U1l400 21m4 1801 sa_=PP3V3_S0_MCP_GPIO
MCP79-TOPO-B
BeR 1ops_MCP_RS232 SOUT L R1989  8.2K . 2
(7 oF 11) 5% 1/1ew  MP-LF 402
1902 783 10303 _PCI REQO L T2~PCI_REQO# PCI_GNTO#[R3 TP_PCI GNTO L sc6 PCI_REQO L R1990 8.2K 1 R
1902 783 10303 _PCI_REQL L Y9~PCI_REQ1#/FANRPM2 PCI_GNT1#/FANCTL2 u10 TP_PCI GNT1 L ace 1o Tee 020 PCI REOL L R1991  8.2K S s i/tew  meir 40
1902 (GTT} CRTMUX_ SEL TV _L T3~PCI_REQ2#/GPIO_40/RS232_DSR# PCI_GNT2#/GPIO_41/RS232_DTR#[R4 - GMUX_JTAG_TMS [ouD> s oer e ]:: CRTMUX SEL TV L R1992 8.2K 1 . 5 1/16W MF-LF 402
98c7 AUD_IPHS SWITCH EN U9~PCI_REQ3#/GPIO_38/RS232_CTS# PCI_GNT3#/GPIO_39/RS232_RTS#[Ull > GMUX JTAG_TDI [OUT> o0 1oy MCP_RS232_SIN L R1994 8.2K 1 , 5t 1/lew  mwr-Lr 40z
1902 [Ny MCP_RS232 SIN L T4~PCI_REQ4#/GPIO_52/RS232_SIN# PCI_GNT4#/GPIO_53/RS232_SOUT#[3 > MCP_RS232 SOUT L [OUT> 1902 - - 5% 1/16w  MF-LF 402
D 784 1363 (T MCP_DEBUG<0> ac3 |pcT_apo PCI_CBEO#[y2a3 TP_PCI_C_BE L<0> scs
7a4 1303 (BT MCP_DEBUG<1> AE10 |PCI_AD1 PCI_CBE1#[226 -—> TP_PCI C BE L<1> sce
784 1303 (LY MCP_DEBUG<2> ac4 |pCI_aD2 PCI_CBE2#[yaa11 TP_PCI_C_BE L<2>
a4 1363 (T MCP_DEBUG<3> a1l |pCT_AD3 PCI_CBE3#[y10 TP_PCI_C_BE L<3> op6
7a4 1303 (T MCP_DEBUG<4> a83 |pcI_AD4
784 1363 (T MCP_DEBUG<5> acs |pcT_aDS5 PCI_DEVSEL#[aa TP_PCI_DEVSEL L acs
784 1363 (T MCP_DEBUG<6> a2 |pCI_AD6 PCI_FRAME#y¥4 TP_PCI_FRAME L acs
784 1303 (BT MCP_DEBUG<7> AC7_|PCI_AD7 PCI_IRDY#(MA10 o o TP PCI IRDY L g8
sns_TP_PCI_AD<8> acs_|pcT_aD8 PCI_PAR| 1 TP_PCI_PAR acs
TP_PCI_AD<9> AA2 |PCI_AD9 PCI_PERR#/GPIO_43/RS232_DCD#[ABY -—> TP_PCI_PERR L scs
sns_TP_PCI_AD<10> aco |pcT_AD10 PCI_SERR#[y2a7 TP_PCI_SERR L scs
sas_TP_PCI_AD<11> acio |pcT_AD11 PCI_STOP#Hy¥2 TP_PCI_STOP_L scs
e :i igi 2ﬁ:i§i Ai: iz?:iii H PCI_PME#/GPTIO_30{TL - PM_LATRIGGER L Ty 7 130
TP_PCI_AD<14> ans PCI:AD14 U Int PU (S5)
scs_TP_PCI_AD<15> ¥s |pcT AD15
scs_TP_PCI_AD<16> ws |pcI_AD16 n_| PCI_RESETO#|yR10 » MEM_VTT_EN_R BT e
scs_TP_PCI_AD<17> wé_|pCcT_AD17 PCI_RESET1#/R11 TP_PCI_RESET1 L acs
scs_TP_PCI_AD<18> w4 |pCI_AD18
scs_TP_PCI_AD<19> w7_|pCI_AD19
scs_TP_PCI_AD<20> v3 |pcI_AD20 per crrol xs R o BCI CLKO .
scs_TP_PCI_AD<21> w8 |pCI_AD21 - g
scs TP_PCI AD<22> v2 pCIiAng PCI_CLK1 R7 —> TP_PCI_CLK1 see
- PCI_CLK2| R8 _g  10303PCI_CLK33M MCP_R
scs_TP_PCI_AD<23> W9 _|PCI_AD23 - g
scs_TP_PCI_AD<24> s |pcT_AD24 R
ecs_TP_PCI_AD<25> wii |peT AD25 R1910
C scs_TP_PCI_AD<26> v2 |pcI_AD26 22
sco_TP_PCTI_AD<27> us |pcT AD27 A
scs_TP_PCI_AD<28> v |pc1_ap2s i
scs_TP_PCI_AD<29> v |pcI_AD29 PCI_CLKIN| &0 <2903 PCI_CLK33M_MNCP PLACEMENT_NOTE=Place close to pin R8
scs_TP_PCI_AD<30> s _|PCI_AD30
scs_TP_PCI_AD<31> v7_|pcI_AD31
scs_TP_PCI_INTW_L e2|PCT_INTW#
scs TP_PCI_INTX L WOPCI_INTX# LPC FRAME#|~aD4 LPC_FRAME R L R1960 22 1 2 LPC_FRAME L 103D3 7Da 49CE 51D5
sce_TP_PCI_INTY L 2|PCT_INTY# = L 5v i/iew Wi 402 oo
s TP_PCI_INTZ L o PCIileZ# LPC_PWRDWN#/GPIO_54/EXT_NMI#AE12 LPC_PWRDWN_L [OUTy 7c4 a9cs 5104
LPC_RESETO#AES —- LPC_RESET L [GUT> 10303 904
scs_TP_PCI_TRDY L ¥3-|{PCI_TRDY# U
LPC_ADO| AD3 103034 o LPC_AD_R<0> R1950 22 1 2 LPC_AD<0> (BT #9ce 5105 10903 708
704 5105 4scs 7o [Ty PM_CLKRUN L AD11PCI_CLKRUN#/GPIO_42 p-' LPC_AD1| AD2 103034 o LPC_AD R<1> R1951 22 1 o % rew  mwenr 492 1pe ap<i> BTy 7o 706 ascs 105 10303 704
Iq LPC_AD2| 201 10miq o LPC_AD_R<2> R1952 22 3 2 :: jijzz ::‘z: ::i LPC_AD<2> CET s9es 5104 20303 704
a1e2 [Ty EW_PME L a2 \{LPC_DRQ1#/GPIO_19 Int PU LPC_AD3| 205 103034 o LPC_AD_R<3> R1953 22 e, LEC aDp<3> BT #9ce 5104 10903 708
sco_TP_LPC_DRQO_L AELNL.PC_DRQO# Int PU
704 5104 asce BTy LPC SERIRQ A6 |LPC_SERIRQ Int PU LPC_CLKO| AE9 > LPC_CLK33M SMC R [OUT> 10303 984
U24_|GND65 GND98| ¥26 'R1961
u26 |GND66 GND99| v27 WK
39 |GND67 GND100| 2818 ety
s |GND68 GND101| 134 240
U8 |GND69 GND102| aB20 Strap for Boot ROM Selection (See HDA SDOUT)
V16 |GND70 GND103| Ap21
B vi7 |GND71 GND104| 2823
vis |GND72 GND105| aB24
v20 |GND73 GND106| AB25
v22 |GND74 GND107| aB26
v24 |GND75 GND108| aB27
V26 _|GND76 GND109| AB28
v27_|GND77 GND110| AB34
v28 |GND78 D GND111| AB37
v33 |GND79 Z GND112| AB4
v37_|GND8O GND113| AB40
v4_|GND81 (D GND114| Ac22
v40 |GND82 GND115| Ac36
v7_|GND83 GND116| Ac40
W20 |GND84 GND117| AB33
w22 _|GND85 GND118| Acs
w24 |GND86 GND119| Ap1e
W36 |GND87 GND120| Ap17
w40 |GND8S GND121| Ap18
wi3 |GND89 GND122| Ap19
Y16 |GND90 GND123| Ap20
¥17 |GND91 GND124| Ap24
Y18 |GND92 GND125| ADp25
¥19 |GND93 GND126| Ap26
¥20 |GND94 GND127| Ap27
¥22 |GND95 GND128| Ap28 MCP PCI & LPC
A ¥24 IGND96 GND129| 2p33 SYNC_MASTER=K50 SYNC_DATE=01/07/2009
+22|GND97 GND130\203¢ NOTICE OF PROPRIETARY PROPERTY
THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING
I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
SIZE DRAWING NUMBER REV.
D 051-7973 A
APPLE INC. SCALE SHT OF
NONE 19 109
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OMIT
ul400
MCP79-TOPO-B
BGA
(8 OF 11) External A
asps 10203 (OUT}—SATA HDD R2D C P AJ7_ISATA _AO_TX P USBO_P| €29 o o USB_EXTA P LB 4677 10303
4sps 102¢3 (oUT}—SATA_HDD_R2D C N AJ6SATA_AO_TX N USBO_NP20 o o USB_EXTA N (B 467 10303
AirPort (PCIe Mini-Card)
102¢3 4505 7ps [Ty SATA_HDD_D2R N AI5SATA_AO_RX_N USB1_P|c28 o o USB_MINI_P LB 383 10303
1023 45c5 788 IR SATA_HDD_D2R_P AJ4 |SATA_AO_RX_P USB1_Np28 USB_MINI_N (BT 3483 103¢3
External D
USB2_Pp| A28 USB_EXTD_P 46D5 103C3
USB2_Npp28 USB_EXTD_N CED 4605 103c3
4scs 10203 (GUT] SATA_ODD_R2D_C_P AJ11 |SATA Al_TX_P Camera
ascs 102¢3 (oUT}—SATA_ODD_R2D _C N AJIONSATA_Al_TX_N USB3_P| F29 o o USB_CAMERA_P (BT 7e8 4787 103c3
USB3_NpS20 o o USB_CAMERA N B> 70 4797 1033
10203 ascs 7 [Ty SATA ODD D2R N AJ9SATA Al_RX N IR
10283 ascs 788 [Ny SATA_ODD D2R P AK9 [SATA Al_RX_P USB4_P| K27 -—> USB_IR_P (BT 4784 103c3
USB4_N[L27 «—> USB_IR N LBD 4784 10303
Geyser Trackpad/Keyboard
USB5_P| 326 o o USB_TPAD_P D oo
TP_SATA_C_R2D_CP axz_|SATA BO_TX P USB5_Npyj27 «—> USB_TPAD_N CED sci
TP_SATA C R2D_CN AJ3SATA BO_TX N Bluetooth
USB6_P| F27 o 4 USB_BT_P LB 7e0 10303 a0
TP_SATA C_D2RN AJ2SATA BO_RX N USB6_N~G27 <> USB_BT_N LB 7ve 103¢3 4708
TP_SATA C_D2RP AJ1 ISATA BO_RX P External B
4 USB7_P| D27 o o USBEXTB R gy aeme 1o
E i m USB7 NE27 o o  USB EXTBN pry aees 1033
ExpressCard
TP_SATA_D_R2D_CP ama |SATA B1_TX_P 4 U) USB8_P| k25 «—b USB_EXCARD_P CED e =PP3V3_S5_MCP_GPIO 601 1807
TP_SATA D_R2D_CN AL3 {SATA Bl_TX N : ) USB8_NL25 o o USB_EXCARD_N CBD s
‘ ' ! External C
TP_SATA_D_D2RN AL4~SATA B1l_RX_N USB9 P| H25 o o USBEXTICP  pry aees 1033 'R2051 'R2053
TP_SATA_D_D2RP AK3 |SATA Bl _RX P USBY_NJ25 o o USB_EXTC_N CBD 4503 1033 8.2K 8.2K
- - = - 5% 5%
/16w /16w
USB10 P|F25 o o TP USB 10P ans e e
USB10_N{25 o TP_USB_10N a0
TP_SATA_E_R2D_CP ANl [SATA_CO_TX_P 1
TP_SATA_E_R2D_CN 1 SATA_CO_TX_N UsB11_p| K23 TP USB_11p ans R2050 R2052
— == — .2K .2K
USB1l_N[23 o o TP_USB_11N 86 5% 5%
TP_SATA_E_D2RN A2 {SATA_CO_RX_N aeiy A
TP_SATA_E_D2RP AM3 |SATA CO RX P 402, 02
USB_OCO#/GPIO_25 k21 - USB_EXTA_OC_L (T 4sce
USB_OC1#/GPTIO_26|¥K21 - USB_EXTB_OC_L T eses
USB_OC2#/GPIO_27/MGPIO[721 - USB_EXTC_OC_L am e
TP_SATA_F_R2D_CP AP3 [SATA Cl_TX_P USB_OC3#/GPIO_28/MGPIOH21 - EXCARD_OC_L an
TP_SATA_F_R2D_CN AP2SATA_C1_TX_N
+ 28 PP3V3_S0_MCP_PLL_USB
TP_SATA_F_D2RN AN3SATA C1 RX N V_PLL_USB 2584
TP_SATA_F_D2RP AN2 |SATA C1 RX P 19 mA (A01)
USB_RBIAS_GND| A27 10303MCP_USB_RBIAS_GND
1
R2060
4sc3_TP_MCP_SATALED L E12SATA_LED# GND131| Ap3s 806
18
GND132| ap37 1/16W
GND133| Ap38 e
2582 PP1V05_S0_MCP_PLL_SATA AEl6 |+V_PLL_SATA ?
- GND134| AB22
84 mA (AO1)
GND135| AE24
28c2 sca_=PP1V05_S0_MCP_SATA_DVDDO - =
GND136| AE
43 mA (A01l, DVDDO & 1) AF19 |+DVDDO_SATAL
- GND137| RE4
L. AG16 |+DVDDO_SATA2
Minimum 1.025V for Gen2 support — GND138| A6
AG17_|+DVDDO_SATA3
- GND139| AF16
AG19 |+DVDDO_SATA4 eND1a0| ar17
2083_=PP1V05_S0_MCP_SATA_ DVDD1 N
—= — GND141| Ar18
AH17 |+DVDD1_SATAL
- GND142| AF20
AHL9 |4+DVDD1_SATA2
= GND143| Ar22
20c2_=PP1V05_S0_MCP_SATA_ AVDDO GND144| AF26
127 mA (AO1l, AVDDO & 1) AJ12 |+AVDDO_SATAL GND145| ar27
L. AN1l |+AVDDO_SATA2 GND146| AF28
Minimum 1.025V for Gen2 support -
AK12 |+AVDDO_SATA3 GND147| AF33
AK13 |+AVDDO_SATA4 GND148| AF34
AL12 |+AVDDO_SATAS GND149| AF37
AMIL |+AVDDO_SATA6 GND150| AF40
AM12_|+AVDDO_SATA7 GND151| AG18
AN12 |+AVDDO_SATAS8 GND152| AG20
AL13 |+AVDDO_SATA9 GND153| AG22
2083_=PP1V05_S0_MCP_SATA AVDD1 GND154| ac26
AN14 |+AVDD1_SATAL GND155| AG36
AL14 |+AVDD1_SATA2 GND156| 2G40
AM13 |+AVDD1_SATA3 GND157| AH18
AM14 |+AVDD1_SATA4 GND158| AH20
GND159| 2H22
10283 MCP_SATA_TERMP AE3 |SATA TERMP GND160| an24
'R2010
2.49K .
1% If all SATA_Ax & Bx pins are not used, ground DVDDO_SATA and AVDDO_SATA.
1/16W - - -
P-LF If all SATA_Cx pins are not used, ground DVDD1_SATA and AVDD1_SATA.
402
2 MCP SATA & USB
SYNC_MASTER=K50 SYNC_DATE=01/07/2009
NOTICE OF PROPRIETARY PROPERTY
THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING
I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
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OMIT
U1400
MCP79-TOPO-B =PP3V3R1V5_S0_MCP_HDA b4 2108 2588
BGA 7 mA (AO1)
(9 OF 11)
+V_DUAL_HDA1| J16 'R2160
+V_DUAL_HDA2| K16 8.2K
Dien
s
D < 2102 R2170
22
ssce [zwy HDA_SDINO > 15 |HDA_SDATA_INO D HDA SDATA OUT| Fis g 1332 HDA_SDOUT_R 1 > HDA_SDOUT oo o3 sees . __ _ __
Int PD 5% |
L len ‘ BIOS Boot Select |
m R2171 e |
22
sp_TP_MLB RAM SIZE > Ji4 |HDA SDATA IN1/GPIO_2/PS2_KB_CLK HDA_BITCLK| E15 —p 2187 10333 HDA BIT CLK R 1 2 HDA BIT CLK [OUT 10383 98cs | I/F HDA_SDOUT LPC_FRAME# ‘
Int PD R | ‘
it R2172 | LPC 0 0 :
22
TP_MLB_RAM VENDOR 715 K15 HDA RST R L 1 2 HDA_RST L |
2sns 2109 ens_=PP3V3R1VS5_SO_MCP_HDA 907 > HDA_SDATA IN2/GPIO_3/PS2_KB_DATA HDA_RESET#| —pp 2187 10383 [OUT> 10383 98Cs PCI 0 1 |
(MXM_OK for MXM systems) Int PD . | |
MF-LF |
'R2110 R2173 G0z , _SPIO 1 0 |
49.9 HDA_SYNC| t1s _p 217 10gs3HDA SYNC R 1 2 HDA_SYNC [GTD> 10383 95cs | |
/16w E SPI1 1 1
s 1/160 | |
5 402 nroir
| sPTO0 = SPI_CSO L, SPI1 = SPI_CS1 L ‘
MCP_HDA_PULLDN_COMP Al5 |HDA_ PULLDN_COMP HDA_DOCK_EN#/GPIO_4/PS2_MS_CLK[HKL? » | MCP GPIO 4 2181 | R o ‘
HDA_DOCK_RST#/GPIO_5/PS2_MS_DATANL17 - AUD_I2C_INT L (I 2180 98c7 R1961 and R2160 selects SPI0 ROM by |
2sa2_PP1V0O5_S0_MCP_PLL_ NV I default, LPC+ debug card pulls |
37 mA (A01) 20 ma aE18 |4y PLI_NV_H SLP_S3#{ye17 > PM_SLP_S3_L [GUT> 10283 784 907 | LPC_FRAME# high for SPI1 ROM override. |
17 mA AE17 |+V_PLL_SP_SPREF SLP_RMGT#HJ17 > PM_SLP_RMGT L 3807 |
- - - - NOTE: MCP79 does not support FWH, only |
SLP_S5#{HH17 > PM_SLP_S4 L [OUT> 10283 784 3807 4scs soc3 7008 | ; ;
- | LPC ROMs. So Apple designs will |
s 22a5_PP3V3_G3_RTC not use LPC for BootROM override.
ooz 5181 (OUT} =SPI_CS1 R L _USE MLB < L24 |GPIO_1/PWRDN_OK/SPI_CS1 | |
il THERM_DIODE_P| B1l > MCP_THMDIODE_P BT 554 10sc3
5003 4905 SMC_ADAPTER_EN L26~GPIO_12/SUS_STAT#/ACCLMTR — - NOTE: MCP79 rev A0l does not support |
THERM_DIODE_N{HC11 > MCP_THMDIODE N [OUTS ssca 10sca _ I X :
N N - - =PP3V3_SO_MCP 684 2283 2588 SPI1 option. Rev B0l will. |
R2120 R2121 2 - - - -
49.9K 49.9% spe_TP_SB_A20GATE —-»> K13 |A20GATE Int PU BOOT_MODE_SAFE
s 1w sps_TP_MCP_KBDRSTIN L > L13KBRDRSTIN# Int PU MCP_VIDO/GPIO_13| 120 > MCP_VID<0> [OUT> 2180 7407 ‘Rp180 . T T T T T T T ST T T mm s = |
/ /
ielte ielte ascs SMC_WAKE_SCI L _»  C19SIO_PME# Int PU (S5) MCP_VID1/GPIO_14| M0 o MCP_VID<1> [OUTS 210 7ac7 10K I BUF_SIO_CLK Frequency |
402 5 2402 4088 SMC_RUNTIME_SCI_L - C184EXT_SMI/GPIO_32# Int PU (S5) MCP_VID2/GPIO_15| 121 —-»> MCP_VID<2> [OUT> 2143 747 e !
D= - - - - - - s Frequency |
, 402 | HDA_SYNC |
SM_INTRUDER_L > B20~| INTRUDER# !
- SPKR| c13 - MCP_SPKR > [OUD> 505 |
| 24 MHz 1
BOOT_MODE_USER
TP_MCP_LID_L > M25~LID# Int PU (S5) 1 o - | !
4sms [Ty PM_BATLOW L s M4JLIB# Int PU (S5) smB_crxo| mis g SMBUS_MCP_0_CLK [BUTy 1556 10603 a4 5200 ?fklsl | 14.31818 MHz 0 |
SMB_DATAO| K19 o o SMBUS_MCP_0_DATA (B 1396 10603 7A4 5208 5% USER mode: Normal | |
5 Oy
7108 10083 [Ty PM_DPRSLEVR > 422 |CPU_DPRSLPVR U SMB_CLK1/MSMB_CLK| 621 > SMBUS_MCP_1_CLK oTD> 5 .t SAFE mode: For ROMSIP
a0z T ORI
SMB_DATA1/MSMB_DATA| F21 o o SMBUS_MCP_1_ DATA (BT 520 2 recovery r |
ascs [Ty EM_PWRBTN L CI6PWRBTN# Int PU (S5) m SMB_ALERT#/GPIO_64[}23 > AP_PWR_EN [GUT> 2183 c . sue £ | SPI Frequency Select |
2095 [TR) PM_SYSRST DEBOUNCE L > D16~RSTBTN# Int PU H = o:nect§ to or | ‘
automatic recovery.
Frequency SPI_DO SPI_CLK
2 MEM_EVENT L s a2as — —
RTC_RST L . c20rTC_RST# (MGPIO2) FANRPMO/GPIO_60 :2 - - PWRNE - (I 3145 3225 4388 2184 ssc1 | |
FANCTLO/GPIO_61 > P No [OUTS s»s ‘ 31 MHz 0 0 ‘
12 -— MC_IG_THROTTLE_L
4506 [Ty PM_RSMRST L . 020 |pwreD SB (MGPIO3) FANRPM1/GPIO_63 - _IG_ 2 G 1 508 | |
e y FANCTL1/GPIO_62| ci2 > ARB_DETECT 2180 |
70n2 [Ty MCP_PS_PWRGD > E20 |PS_PWRGD — —> 42 MHz 0 1 |
‘ [
sn2 [Ty MCP_CPU_VLD > €17 |cPU_VLD CPUVDD_EN| D17 > MCP_CPUVDD_EN [oUT> on | 25 MHz 1 0 |
‘ [
JTAG_MCP_TDI E19 |JTAG_TDI Int PU 1 MHz 1 1
a0 1303 (TR —»> " SPI_CS0/GPIO_10| c1a - SPT_CSO R L ST 10383 s1c6 ‘ ‘
133 7 (ouT}—ITAG_MCP_TDO - F19 |37AG_TDO oo |
SPI_CLK/GPIO_11| pi3 > SPI_CLK_R [OUT> 758 10383 sias eice . . |
784 1303 IR JTAG_MCP_TMS —- J19 |JTAG_TMS Int PU - - - NOTE: Straps not provided on this page.
B SPI_DI/GPIO_8| €15 - SPI_MISO (I 758 s1A6 6182 10383 - o o D T 2 |
7a4 1303 JTAG_MCP_TRST L > J18~JTAG_TRST# . - -
g ~ SPI_DO/GPIO_9| Bl4 > SPI MOSI R [OUT> 10383 s1a6 61c2
7a4 1386 [Ty JTAG_MCP_TCK > 619 |JTAG_TCK — — —>
2808 [T MCP_CLK25M XTALIN > Al6 |XTALIN SUS_CLK/GPIO_34| Bi8 > PM_CLK32K_SUSCLK_R [OUTS 10303 984
2608 (GUT} MCP_CLK25M_XTALOUT - B16 [XTALOUT BUF_SIO_CLK| AE7 > TP_MCP_BUF_SIO_CLK scs
zsce [Ty RTC CLK32K XTALIN > 219 |XTALIN_RTC TEST_MODE_EN| K22 - MCP_TEST_MODE_EN
28ce T} RTC_CLK32K XTALOUT - B19 |XTALOUT_RTC PKG_TEST| L22 -
'R2163 'R2190
R2150' 'R2151 10K 1x
10K 100K 116w /16w
5 wP-LF wP-LF
1/16w /16w 5 402 5 402
fres s
102, , 402
=PP3V3_S0_MCP_GPIO B4 181 1901
HD O t t C =PP3V3_S3_MCP_GPIO 03
1 1 1 1 1
X : R2140 R2141 R2142 R2143 R2154
For EMI Reduction on HDA interface 10K 10K 10K 10K
B Y Y Y
/16w /16w 116w 116w
HDA_SDOUT R 2104 10383 e e e e
HDA_BIT CLK_R
21p4 10383 MCP_GPIO_4 2103 21e3
HDA RST R L 2104 10383 AUD_I2C_INT L 2103 98e7
HDA_SYNC_R 2104 10383 MEM_EVENT L 3185 3285 4988 2183 s5C1 MCP HDA & MISC
SMC_IG THROTTLE L 2183 5083 MCP_VID<0> 2103 7407 SYNC_MASTER=K50 SYNC_DATE=01/07/2009
A c2170 * c2172 * MCP_VID<1> = - —DATEZ
101’55‘ f— 101’55‘ f— ARB_DETECT 2183 MCP_VID<2> 2103 7407 NOTICE OF PROPRIETARY PROPERTY
s0v s0v
oy : oy : N N N THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
R2147 R2155 R2156 AGREES TO THE FOLLOWING
100K 22K 22K
I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
1 C2171 1 C2173 Dien Dien e
10PF 10PF :\:ELF :\:ELF :\:ELF II NOT TO REPRODUCE OR COPY IT
H H 2 2 2 III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
2 CcEru 2 cErmM
402 402 1 SIZE | DRAWING NUMBER REV.
‘ i = D 051-7973 a
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8 7 6 5 4 3 2 1
OMIT OMIT
ul400 ul400
MCP79-TOPO-B MCP79-TOPO-B
BGA BGA
(11 oF 11) 2506 604 _=PPVCORE_S0_MCP (10 OF 11) =PP1V05_S0_MCP_FSB D4 14A2 1487 23c3 25C8
AH26 |GND161 GND253| Av4o 23065 mA (A01, 1.2V) AA25 |+VDD_CORE1 +VTT_CPU1| R32 1139 mA 1182 mA (A01)
2H33 |GND162 GND254| BAl 16996 mA (A01, 1.0V) AC23 |4+VDD_CORE2 +VTT_CPU2| AC32
AH34 |GND163 GND255| BAd U25 |+VDD_CORE3 +VTT_CPU3| _E40
AH37 |GND164 GND256| 2W31 AH12 |4+VDD_CORE4 +VTT_CPU4| 36
AH38 |GND165 GND257| AY6 AG10 |+VDD_CORES5 +VTT_CPUS5| N32
AJ39 |GND166 GND258| L35 AGS |+VDD_CORE6 +VTT_CPU6| T32
D AJ8 |GND167 GND259| BC33 ¥21 |+VDD_CORE7 +VTT_CPU7| U32
AK10 |GND168 GND260| BC37 ¥23 |+VDD_CORE8 +VTT_CPUS8| V32
2K33 |GND169 GND261| BC4l AA16 |+VDD_CORE9 +VTT_CPU9| W32
AK34 |GND170 GND262| AYi4 AA26 |4+VDD_CORE10 +VTT_CPU10| P31
AK37 |GND171 GND263| BCs 2A27 |+VDD_CORE11 +VTT_CPU11| AF32
AK4 |GND172 GND264| c2 AA28 |+VDD_CORE12 +VTT_CPU12| AE32
AK40 |GND173 GND265| P10 AC16 |+VDD_CORE13 +VTT_CPU13| AH32
AL36 |GND174 GND266| D14 AC17 |+VDD_CORE14 +VTT_CPU14| AJ32
AL40 |GND175 GND267| P15 AC18 |+yDD_CORE15 +VTT_CPU15| AK31
AL5 |GND176 GND268| D18 AC19 |+VDD_CORE16 +VTT_CPU16| AK32
AM10 |GND177 GND269| D19 AC20 |+VDD_CORE17 +VTT_CPU17| AD32
AM16 |GND178 GND270| P22 AC21 |4+VDD_CORE18 +VTT_CPU18| AL31
AM18 |GND179 GND271| Db23 2717 |+VDD_CORE19 +VTT_CPU19| 2AB32
AM20 |GND180 GND272| D26 AC24 |4+VDD_CORE20 +VTT_CPU20| B4l
AM22 |GND181 GND273| P30 AC25 |+VDD_CORE21 +VTT_CPU21| B42
AM24 |GND182 GND274| D37 AC26 |+VDD_CORE22 +VTT_CPU22| c40
@ AM26 IGND183 GND275| b6 o @ 2C27 |+VDD_CORE23 +VTT_CPU23| c41 ¢
AM30 |GND184 GND276| E13 AC28 |+VDD_CORE24 +VTT_CPU24| 42
AM34 |GND185 GND277| E17 AD21 |4+VDD_CORE25 +VTT_CPU25| D39
AM35 |GND186 GND278| E21 AD23 |+VDD_CORE26 +VTT_CPU26[ D40
AM37 |GND187 GND279| E25 W27 |+VDD_CORE27 +VTT_CPU27| D41
AM38 |GND188 GND280| E29 V25 |+VDD_CORE28 +VTT_CPU28| E38
AMS |GND189 GND281| E33 AA18 |+VDD_CORE29 +VTT_CPU29| E39
e 2M6 IGND190 GND282| F12 o @ 2F19 +VDD_CORE30 m +VTT_CPU30| F37 ¢
AM7 |GND191 GND283| F16 AE21 |+VDD_CORE31 LTJ +VTT_CPU31| F38
2M9 IGND192 GND284| F32 AE23 |+yDD_CORE32 +VTT_CPU32| F39
C AP26 |GND193 GND285| F8 AE25 |+VDD_CORE33 B +VTT_CPU33| G36
AN28 |GND194 GND286| 610 AE26 |+VDD_CORE34 +VTT_CPU34| G37
AN30 |GND195 GND287| 612 AE27 |4+VDD_CORE35 O +VTT_CPU35| 638
AN39 |GND196 GND288| G14 AE28 |+VDD_CORE36 m +VTT_CPU36| H35
AN4 |GND197 GND289| 616 AF10 |4+VDD_CORE37 +VTT_CPU37[ H37
¥7 |GND198 GND290| BC12 AF1l |+VDD_CORE38 +VTT_CPU38| J34
AP10 |GND199 GND291| 622 AA19 |4+VDD_CORE39 +VTT_CPU39| J35
AU26 |GND200 GND292| 624 AF2_|+VDD_CORE40 +VTT_CPU40| K33
AP14 |GND201 GND293| aw20 AF21 |+VDD_CORE41 +VTT_CPU41| K34
AUL4 |GND202 GND294| 634 AF23 |+VDD_CORE42 +VTT_CPU42| K35
AP28 |GND203 GND295| G4 AF25 |+VDD_CORE43 +VTT_CPU43| 132
AP32 |GND204 GND296| 643 AF3 |+VDD_CORE44 +VTT_CPU44| L33
AP34 |GND205 D GND297| 66 AF4_|+VDD_CORE45 +VTT_CPU45| L34
AP36 |GND206 GND298| 68 AF7_|+VDD_CORE46 +VTT_CPU46[ 31
AP37 |GND207 Z GND299| H1l AH23 |+VDD_CORE47 +VTT_CPU47| M32
AP4 |GND208 w GND300|_H15 AF9 |+VDD_CORE48 +VTT_CPU48| M33
AP40 |GND209 GND301| AW35 AA20 |+VDD_CORE49 +VTT_CPU49| N31
AP7 IGND210 GND302| H23 AG11 |+VDD_CORES50 +VTT_CPU50| P32
2W23 |GND211 GND303| 2N8 AG12 |+yDD_CORE51 +VTT_CPU51| ¥32
AR28 |GND212 GND304| 640 AG21 |+VDD_CORE52 +VTT_CPU52| An32
AR32 |GND213 GND305| Ji2 AG23 |+VDD_CORES53
AR40 |GND214 GND306| I8 AG25 |4+VDD_CORE54 +VTT_CPUCLK| AG32 43 mA
AT10 |GND215 GND307| K10 AG3 |+VDD_CORE55
AR12 |GND216 GND308| K12 AG4 |+VDD_CORE56
AT13 D21 D. K18 2A21 |+VDD_CORE57
a129 251321; 2513222 K26 a6 |+vDD_CORES8 =ERIV3_SO mCP gou ez 2950
AT33 |GND219 GND311| K37 257 |+vDD_CORES9 3.3V 450 ma (RO1)
B AT6 |GND220 GND312| K4 28 |+vDD_CORE60 *+3.3v_2 nue
AT?7 _|IGND221 GND313| K40 AG9 +VDD7CORE61 *+3.3V_3 280
AT |GND222 GND314| X8 i |+ypD_CORE62 +3.3v_4e
AY21 |GND223 GND315| AUl AH10 +VDD7CORE63 +3.3V_5 10
AY22 |GND224 GND316| L0 a1 |+vpD_CORE64 *+3.3v_6 22l
- +3.3V_7[ an8
L12 |GND225 GND317| L43 W26 |+VDD_CORE65 +3. 3V78 vo
AU12 |GND226 GND318[ L5 AH2 |+VDD_CORE66 -
AU28 |GND227 GND319| Mi0 AA23 |+VDD_CORE67
AP33 |GND228 GND320| 134 W28 |+VDD_CORE68
AU32 |GND229 GND321| M35 AH25 |+VDD_CORE69 =PP3V3_ S5 MCP b1 2588
AR30 |GND230 GND322| M37 AH21 |4+yDD_CORE70 +3.3V_DUAL1| G18 16 mA 266 mA (A01)
AU36 |GND231 GND323| ¥28 AH3 |+VDD_CORE71 +3.3V_DUAL2| H19
AU38 |GND232 GND324| ¥33 AH4 |+VDD_CORE72 +3.3V_DUAL3| J20
AU4 |GND233 GND325| ¥34 AHS |+VDD_CORE73 +3.3V_DUAL4| K20
G28 |GND234 GND326| ¥35 AH6 |+VDD_CORE74
F20 |GND235 GND327| ¥37 AH7 |+VDD_CORE75 +3.3V_DUAL_USB1| 626 250 mA
AV28 |GND236 GND328| ¥38 2H9 |+VDD_CORE76  +3.3V_DUAL_USB2| H27
AV32 |GND237 GND329| ABL7 AA24 |4+VDD_CORE77 +3.3V_DUAL_USB3| J28
AV36 |GND238 GND330[ 2B16 w21 |+VDD_CORE78 +3.3V_DUAL_USB4| K28
AV4 IGND239 GND331| AN26 W23 |+VDD_CORE79
AV7_|GND240 GND332| ap7 W25 _|+VDD_CORES80
AWl |GND241 GND333| M1l AF12 |+VDD_CORES81 —PP1V05 S5 MCP VDD AUXC or 208
G20 |GND242 GND334| aad
AR43 |GND243 GND335| AB19 2605 2108 _PP3V3_G3_RTC +VDD_AUXCL| 721 105 ma (RO1) d
a3 |oND244 oND336| Ar13 10 ua (G3) +VDD_AUXC2| u21 MCP Power & Groun
A20 |+VBAT +VDD_AUXC3| v21
A AY10 |GND245 GND337| P11 80 uA (s0) = SYNC_MASTER=K50 SYNC_DATE=01/07/2009|
A2 GND246 GND338,¥e NOTICE OF PROPRIETARY PROPERTY
AY30 |GND247 GND339| Tl
AY33 |GND248 GND340| Vi1 THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AY34 |GND249 GND341| ¥i1 AGREES TO THE FOLLOWING
AY37 |GND250 GND342| 2H1E I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
AY38 |GND251 GND343| T22 II NOT TO REPRODUCE OR COPY IT
AY41 |GND252 III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
—4 4 SIZE DRAWING NUMBER REV.
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CPU FSB Frequency Straps

1081 [xry CPU_BSEL<0> to0ss MD;[KCE{‘BES%E’IPRES> — =MCP_BSEL<0> pum 1

1081 [xry CPU_BSEL<1> to0ss bexgﬂlim?s%]f%ﬁ%> — =MCP_BSEL<1> pum i

1081 [xry CPU_BSEL<2> 103 — MCP_BSEL<2> — =MCP_BSEL<2> pmm 1

MAKE_BASE=TRUE —

Extra FSB Pull-ups

Exist in MRB but not Intel designs.

Here for CYA.

If found to be necessary, will move to pagelé4.csa

2505 2203 1487 11n2 sps_=PP1V05_S0_MCP_FSB

NO STUFF NO STUFF
R2396" 'R2397
62 51
5% 5%
e upLEH
BSEL<2..0>| FSB MHz 402, 2402

000 266 100c3 1486 1006 707 FSB_BREQO_L
001 133 13¢2 1006 100e3 1483 ¢gpE} ESB_CPURST L
010 200
011 (166)
100 333
101 100
110 (400)
111 (RSVD)

NOTE: () values not supported by MCP79.

Merom/Penryn do not officially support PECI, but it’s not clear
whether PECI interface is present or not. T12 used pin F6.

R22%90
108 TP_CPU_RSVD_F6 — CPU PECI _ 1 2 CPU_PECI_MCP
D —  — WAKE_BASE=TRUE Y — = D
1/516W
MF-LF

Debug: CPU

SYNC_MASTER=K50

SYNC_DATE=01/07/2009

NOTICE OF PROPRIETARY PROPERTY

THE_INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING

I TO MAINTAIN THE DOCUMENT IN CONFIDENCE

II NOT TO REPRODUCE OR COPY IT

III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
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8 7 6 5 4

MCP Core Power NV: 1x 10uF 0805, 2x 4.7uF 0402, 3x luF 0402, 9x 0.luF 0402 (23.3 uF)
APPLE: 4X 4.7UF 0402, 4X 1UF 0402, 6X 0.1UF 0402 (23.4 UF
s2vs eos =PEVCORE_S0_MCP 7UF 040 UF 0402, 6X 0.1UF 0402 (23.4 UF)
23065 mA (Aol, 1.2V) » » ’ ’ PART# QTY DESCRIPTION REFERENCE DESIGNATOR(S)| BOM OPTION
16996 mA (A0, 1.0V) 11650004 | 2 | RES,0,5%,0402 c2574,C2518 16
C2500 ! c2502 * Cc2503 * 1 C2504 1 C2505 1 C2506 1 C2507 1 C2508 1 C2509 1 C2510 1 C2511 1 C2512 1 C2513 M ’
(No IG vs. EG data) 4.7UF — 4.7UF 4.7UF —— 1UF —— 1UF —— 1UF — 1uF 1UF — 1UuF —— 1uF 1UF —— 1UF 1UF
2% 2% T 10y T, iy T, iy i 10y i T, i 1oy T iy 10y
X5R 2 X5R 2 X5R 2 2 X5R 2 X5 2 R 2 xsr 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R
202 202 202 202-1 202-1 202-1 202-1 2021 202-1 202-1 202-1 2021 202-1
NV: 1X 4.7UF 0402, 2X 1UF 0402, 2X 0.1UF 0402 (6.9UF)
D MCP_PCIE (DVDD) Power MCP SATA (DVDD) Power NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x luF 0402, 2x 0.luF 0402 (16.9 uF)
DIFFERENT THAN ON T18 K50: 2X 2.2UF 0402, 2X 1UF 0402, (6.4 UF) L2570 AbDL Sx 2.20F 0402 (11 uF
2604 6cs_=PP1V05_S0_MCP_PEX_ DVDD 61 =PP1V05_S0_MCP_PEX_ DVRDO 26cs_=PP1V05_SO0_MCP_SATA DVDD 04 _=PP1V05_S0_MCP_AVDD_UF 30-OHM-5A pple: ox 2.2u (11 uF) PP1V05_SO0_MCP_PEX_ AVDD o0
i LYY L N LINE WIDTH-0.4 Tt
57 mA (AO1) 43 ma (AO1) 333 mA (AO1) MIN NECK WIDTH-0.2 M 206 mA (AO1)
c28¥s . s60s oTAGRT
PEX_DVDD RAIL SPLIT BASED 1 C2516 e =PP1V05_S0_MCP_PEX AVDDO 2401 1783
QN TC'VS. EG. 8 OUT oF 10 —1ur 22N €2520 * tc2521 1C2570 levicy] evi:y evi:y "
BALLS FOR DVDDO SO 80% OF J— 623 4.70F 0.1uF L 3 5ur 1 72 73 C2574
CAPACITANCE ON DVDDO 0% Sinm 2 208 20% 208 2.2UF 2.2UF 2.2UF 2.2UF
2 xsr 402-LF av lov 6.3V —— 20% 208 20% 20% PEX_AVDD RAIL %gLIT BASEI]?
202-1 xsr 2 2 cpru 2 &o3v &o3v &o3v &o3v O TG Vs EGrnd2s3UF0SF ol
402 402 402-LF 2 CERM 2 CERM 2 CERM 2 CERM CAPACITAI CEVO AVDDO
402-LF 402-LF 402-LF 402-LF N N V]
= = = NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 0.luF 0402 (14.9 uF)
MCP 1.05V AUX Power MCP 1.05V RMGT Power
L2575 Apple: 2x 2.2uF 0402 (4.4 uF)
2283 ep1_=PP1V05_S5_MCP_VDD_AUXC 1803 3802 _=PP1V05_ENET MCP_RMGT 30-OHM-5A PP1V05_S0_MCP_SATA AVDD 2003
M 0.
105 mA (A01) p 131 mA (AO01) : m 2 MINTNECK WIDTHa0.3 MM 127 mA (AO01)
0603
c2528 ! 1 C2529
4.7uF 0.1uF
%Eym
X5R 2 2 CERM
202 202
MCP FSB (VTT) Power NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 0.luF 0402 (14.9 uF) L2580
Apple: 2.2uF 0402 (15.4 uF
2203 1487 142 eps_=PP1V05_S0_MCP_FSB pple: 7x uF 0402 (15.4 uF) ccs_=PP1V05_SO_MCP_PLL_UF 30-OHM-1.7A PP1V05_SO_MCP_PLL FSB Lans
$3¢5 LYY L WIN LING WIDTF=0-4 Tt
1182 mA (A01) . 562 mA (AOLl) MIN NECK WIDTH-0.2 M 270 mA (AO1)
otz VOLTAGE=1.05V
C 1 C2530 1 C2531 1 C2532 1 C2533 1 C2535 1 C2536 Cc2580 ! 1 C2581
—— 2.2uF 2.2UF 2.2UF 2.2UF 4.70F —— —— 4.7uF
208 208 208 208 20
6.3v &o3v 6.3 v v
2 "ERM 2 CERM 2 CERM X5R 2 2 X5R
202-LF 202-LF 202-LF 202-LF 202 202
MCP M P
C. emory Power L2582
3087 16¢7 163 sca_=PP1VBRIV5_ SO_MCP_ MEM 30-OHM-1.7A PP1V05_S0_MCP_PLL_PEX 17a6
8587
4771 mA (A01l, DDR3) . . : hm 2 . B 84 mA (A01)
0402 05V,
C2540 ! 1 C2541 1 C2542 1 C2543 1 C2544 1 C2545 1 C2546 1 Cc2547 1 C2548 1 C2549 c2582 ! 1 C2583
4.70F —— ——o0.1uF ——o0.1uF —— 0.1UF 0.1UF — 0.1UF ——0.1uF L 0.1uF 0.1UF 0.1UF 4.7UF —— a.7UF
208 —— 20% —— 30% 20% —— 30% —— 30% — 20% 208 208 208 208
v Tov Tov Tov Tov Tov Tov Tov v v
X5R 2 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM X5R 2 2 X5R
202 202 202 202 202 202 202 202 202 202
NV: 1x 4.7uF 0603, 1x 0.luF 0402 (4.8 uF)
MCP 3.3V Power NV: 1x 4.7uF 0603, 4x 0.luF 0402 (5.1 uF) 2 L2584
le: 4x 2.2uF 0402 (8.8 uF L2555 Apple: 1x 2.2uF 0402 (2.2 uF) 30-OHM-1.7A
2283 2102 ens_=PP3V3_S0_MCP Apple: . (8- ) ens_=PP3V3_S0_MCP_PLIL_UF 30-OHM-1.7A PP3V3_SO_MCP_PLL_USB 20e O . 2086
N N MIN_LINE WIDTH=0.3 MM : 2 . B 84 mA (A01)
450 mA (AO1) . 19 mA (AO1) ECK WIDTH=0.2 MM 19 mA (AO1) ot02 E-T.05v
0402
Cc2584 ! 1 C2585
1 C2550 1 C2551 1C2552 1 C2553 4.7UF —
—— 2.2uF 2.2UF 2.2UF —

208 20%
20% — o, , v
, 6.3V . , 6.3V , 6.3V .3V XSR XSR
CERM CERM CERM 102 102
402-LF 402-LF 402-LF

MCP 3.3V AUX/USB Power : 1x 4.7uF 0603, 1x O0.luF 0402 (4.8 uF)

L2586
§ MCP 3.3V Ethernet Power NV:llx 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF) 30-OHM-1.7A PP1V05 SO MCP PLL CORE roee
Apple: 1x 2.2uF 0402 (2.2 uF Apple: 1x 2.2uF 0402 (2.2 uF 0.
2209 o1 _=PP3V3_S5_MCP PP ( ) 2585 1007 1603 260z _PP3V3_ENET_MCP_RMGT PP ( ) LYY YL SN NECK IDTH-013 M 87 ma (A01)
=1.0
266 mA (A01) 83 mA (A01) 0402 VOUTAGETL- 05V
1 C2560 ' C2564 C2586 '| C2597 * 1 C2587
2.2UF 2.2UF 4.7UF —— 4.7UF —— — 4.7UF
iy ]fm BT T
2 crru 2 crru xsR 2 xsR 2 2 xsr
402-LF 402-1F 402 402 402
MCP 3.3V/1.5V HDA P 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF L2588
' -3V ower NV 1x 4.7u roix 0.du (4.8 uF) 30-OHM-1.7A PP1V05_S0_MCP_PLL_NV 2107
io6 2109 eos_ =PP3V3RIVS_SO_MCP_HDA Apple: 1x 2.2uF 0402 (2.2 uF) TA=0. 4 37 ma (01)
7 mA (AO1)
1 C2562
2.2UF
e MCP79 Ethernet VRef
2 cerM
402-1F
2586 1807 1803 38p2_=PP3V3_ENET_MCP_RMGT
N 1 4 .
R2591 - MCP Standard Decoupling
A 1/1;:1 SYNC_MASTER=K50 SYNC_DATE=01/07/2009
MP-LF
202
L2595 2 NOTICE OF PROPRIETARY PROPERTY
3602_=PP1V05_ENET MCP_PLIL_MAC 30-OHM-1.7A PP1V05_ENET MCP_PLL_MAC 1ecs , MCP_MII VREF [oUTy 1603
m 2 - THE_INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
5 mA (AO01) 'Y 5 mA (A01) PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
0402 1 AGREES TO THE FOLLOWING
595 1 Rf 54972 1 02591 I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
C . 0.1UF II NOT TO REPRODUCE OR COPY IT
4.7UF —— 4.7UF ke 208
208 208 MF-LF 2 v, III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
xs5R 2 2 xsr 402, 402
402 402 SIZE | DRAWING NUMBER REV.
D 051-7973 a
B APPLE INC. SCALE SHT OF
NONE 25 109
Current numbers from email Poonacha Kongetira provided 11/30/2007 4:04pm (no official document number). u P
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WF: Checklist says 0-ohm resistor placeholder for ferrite bead.

16 NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF)
R2680 Apple: 1x 2.2uF 0402 (2.2 uF)
6ca _=PP3V3R1V8_S0_MCP_IFP VDD R 1 2 . PP3V3R1V8_S0_MCP_IFP_VDD — =PP3V3R1V8_S0_MCP_IFP_VDD isee
WAKE_BASE=TRUE ——
5% IG MIN LINE WIDTH=0.4 MM
1/16W MIN NECK_WIDTH=0.2 MM
ME‘BIEF 1C2610 190 mA (A01, 1.8V)
ED"zUF PART# QTY | DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION
6.3V
2 CErM
D 402-LF 11650004 | 1 RES,0,5%,402 €2610 MXM D
16
R2690
0 PART# QTY | DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION
6ca =PP1V05_S0_MCP_HDMI_VDD_R 1 2 o o PP1VO5_SO_MCP_HDMI_VDD — =PP1V05_S0_MCP_HDMI_VDD 1sas
MARE_BASE=TRUE ——
1/51%sw IG IG MIN _LINE WIDTH=0.4 MM 11650004 1 RES,0,5%,402 C2616 MXM
MIN_NECK_WIDTH=0.2 MM
ME-LF C2615 * 1C2616 -
0 4.7UF 0.1UF
208 208
A > o 95 ma (A01) I
402 402
R2g50
= 18c3PP3V3_S0_MCP_DAC — POWER_MCP_DAC 1 2
— MARE_BASE-TRUS
- 5%
1/16W
MF-LF
402
102c3 18as_MCP_HDMI RSET 102c3 18a3_MCP_IFPAB_RSET
102¢3 18a6_ MCP_HDMI VPROBE 102¢3 18a3_MCP_IFPAB_VPROBE NO STUFF —
C NO STUFF R2620 NO STUFF 'R2630
C2620 1K C2630
0.1UF v 0.1UF
20% 1716w 20%
10V ME-LE 10V
CERM 402 CERM
402 402
WF: Checklist says 0-ohm resistor placeholder for ferrite bead.
16 NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF)
L2640 Apple: 22?2
epa_=PP3V3_S0_MCP_VPLIL_UF 30-OHM-1.7A PP3V3_S0_MCP_VPLL 1686
A , T MM VOLTAGE=3.3V
16 mA (A01) . My 16 mA (A01)
002 1g |
C2640 *
4.7UF
208
6.3V 2
CERM
603
PART# QTY | DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION

11650004 | 1 RES,0,5%,402 c2641 MXM

MCP Graphics Support

SYNC_DATE=01/07/2009

SYNC_MASTER=K50

NOTICE OF PROPRIETARY PROPERTY
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D2800
BAT54DW-X-G
sor-363
e01_=PP3V3_S5_RTC_D PP3V3_G3_RTC 2108 2225
IMAC N e 3
Coin-Cell Holder R2800 LT
PPVBATT_G3_RTC AR s PPVBATT_G3_RTC_R 4 NP C2800 ¢ 1C2801 2501 _PP1VO5_S0_MCP_PEX_AVDD — =PP1V05_S0_MCP_PEX_AVDD1 17a3 D
D MIN_LINE_WIDTH=0.3MM MIN_LINE_WIDTH=0.3MM LT 1UF MAKE_BASE=TRUE —
MIN NECK_WIDTH=0.2MM 5% MIN NECK_WIDTH=0.2MM e
VOLTAGE=3 .3V Liew VOLTAGE=3.3V dne w2 1%
CRITICAL 402 NCX X NC oy Rg}éMSO
' J2800 8
BB10201-C1403-7H 1 2 PP1V05_SO_MCP_PEX_AVDDO — =PP1V05_S0_MCP_PEX_AVDDO 1783 2501
2 s PLACE AT LEAST 1 CAP NEAR MCP PIN A20 5% MAKE_BASE=TRUE o
— 1/16W VOLTAGE=1.05V
51150054 NOTE: R2800 and D2800 form the double- HE-LP HIN LINE WIDTH-0.4 M
= fault protection for RTC battery. UNPOWER PEG INTERFACE WHEN IG IS USED
y 2508 6ca_=PP1V05_S0_MCP_PEX_ DVRD — =PP1V05_S0_MCP_PEX DVDD1 ;¢
c2810 MXM |
R2810 12pF R2882
2
2107 [y RTC_CLK32K XTALOUT »— ¢ RIC_CLK32K XTALOUL R . : } 1A XA 2 PPIVOS_SO_MCP_PEX_DVDDO —— =PP1V05_S0_MCP_PEX_ DVDDO 1786 2507
)/slgsw 5505;] /5!’6 MAKE BASE1]=TRUE
1 1/16W =
R2811 uE-Lr CRITICAL ., R MP_LF e b0 va
« 402 H _LINE | 0.4 M
1om v2810 I:I{jNC 40 MIN NECK WIDTH=0.2
:ﬂ/‘ig‘; 32.7SMB}§ NC Cc2811 UNPOWER PEG INTERFACE WHEN IG IS USED
402 hal
022 12pF
1] ]2
L1
s0v —
CERM =
402
C2815
R2815 12pF
2187 TR MCP_CLK25M_XTALOUT . 1 0 2 MCP_CLK25M_XTALOUT_R . 1|2
NO STUFF ]/5]!6w 5%
R2816" ME-LP CRITICAL Sov SATA ALIAS/GROUNDING UNUSED DVDD1l AND AVDD1
402 N
« 2
oM Y2815 ‘:'SNC ¢
:ﬂ/‘ig‘; 51'42—53.20)(2050:4[\: N NC c2816 AVDD IS FILTERED ON P25
402
: 12pF 2502 PP1V05_S0_MCP_SATA_ AVDD —— =PP1V05_S0_MCP_SATA AVDDO ,og6
2187 MCP_CLK25M XTALIN ! : } } 2 MAKE_BASE=TRU —
5: i 2506 =PP1V05_S0_MCP_SATA DVDD =PP1V05_S0_MCP_SATA DVDDO 4cs 2086
s0v
oo - DVDD DOES NOT NEED FILTER
2086 =PP1V05_S0_MCP_ SATA DVDD1
73 a9ms 7cs [Ty PM _SYSRST L 2086 =PP1V05_S0_MCP_SATA_ AVDD1 —
XDP —
R2896 R2899 10K pull-up to 3.3V SO inside MCP
33
a0 1393 1005 [T XDP_DBRESET L 1 2 1 2 . PM SYSRST DEBOUNCE L oUT 2107
5% /5'- NO STUFF
1/16w
B A s 1 Cc2899
402 402
NO STUFF 1w
R2898" 2 xsn
o 402
5%
1/100
MF-LF =
603,
SILK PART=RESET_ BTN =
SB Misc
A SYNC_MASTER=K50 SYNC_DATE=01/07/2009
NOTICE OF PROPRIETARY PROPERTY
THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING
I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
SIZE DRAWING NUMBER REV.
D 051-7973 A
APPLE INC. SCALE SHT OF
NONE 28 109
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Power aliases required by this page: MEM A VREF DQ MEM A VREF CA MEM B VREF DQ MEM B VREF CA CPU FSB VREF
- ii:vif:zf":xif DAC channel a B A B c
ISt Min DAC code 0x00 0x00 0x00 0x00 0x00
- = = Max DAC code 0x87 0x87 0x87 0x87 0x55
Signal aliases required by this page: Max sink I -3.75 mA -3.75 mA -3.75 mA -3.75 mA -0.91 mA DIMM A . .
- nd SO-DIMM B Vref settings should be margined separatel
- =I2C_VREFDACS_SCL Max source I 5 mA 5 mA 5 mA 5 mA 0.52 mA 50 a 9 9 p Y
- =I2C_VREFDACS_SDA Nominal Vref 0.75 Vv 0.75 V 0.75 Vv 0.75 Vv 0.70 V (i.e. not simultaneously) due to current limitation of TPS51116 regulator.
- =I2C_PCA9557D_SCL Min Vref 0.375 Vv 0.375 Vv 0.375 Vv 0.375 Vv 0.091 Vv
- =I2C_PCA9557D_SDA Max Vref 1.250 v 1.250 v 1.250 v 1.250 v 1.044 Vv =PPVTT_S3_DDR_BUF
. o
- - - Vref Stepping 6.5 mvV 6.5 mvV 6.5 mvV 6.5 mvV 11.2 mv o
D | | Bom options provided by this page: (per DAC LSB) 10mA max load
VREFMRGN
R2903 omir
200
1 2
: 1%
1/16W
MECLE PPOV75_S3_MEM_VREFDQ_A
VREFMRGN w21 U2902 N LN WIoT=0 3 T 2o
1 C2 9 03 - W M&CXSALZSS R2 904 VREFMRGN MIN_NECK_WIDTH=0.2 mm
0.1UF a1 100
20% VREFMRGN VREFMRGN_DQ SODIMMA BUF 1 2
10V
=PP3V3_S3_VREFMRGN 2 ceam a3, O™ 1 M%w Place close to J3100.1
63 > . 29A5 VREFMRGN_DQ_SODIMMA_EN MF-LF
— B4 402
VREFMRGN VREFMRGN R2905 owmIr
= R2901~ 200
| - 1 2
100K
5% VREFMRGN 1%
1/16W 1/16W
MF-LF MF-LF PPOV75_S3_MEM_VREFDQ_ B
= U2902 s 402 s S
> WIN LINE WIDTH=0.3 mm
cz|_ MAX4253 = R29(06 vVrerMreN MIN_NECK_WIDTH=0.2 mm
VEN_UCSP 100
- VREFMRGN VREFMRGN c1 VREFMRGN_DQ_SODIMMB_BUF 1 2
gl U2900 c3 c4 1 e Place close to J3200.1
VDD + VB'4 29A5 VREFMRGN_DQ_SODIMMB_EN MEBIEF
s2c1 (IR =I2C_VREFDACS_SCL §scr MSOp VOUTA|l  VREFMRGN DQ_soDIMM
5201 (BT =I2C_VREFDACS_SDA 7lspa : VOUTB|2 _ VREFMRGN CA SODIMM = R2902~ R2209009 OMIT
9 ?1 4 VREFMRGN CPUFSB 10%5 VREFMRGN 1 2
A0 ¥ vourc 177 i
~ = 1/16W
C ADDR=0x98 (WR)/0x99 (RD) 10/a1 g vouTp|5___TP_DAC5574_VOUTD 407" MELE PPOV75_S3_MEM_VREFCA_A
VREFMRGN NG 02“930 3 = R2910 vesesmon N LN WIoT0 3 T e
_ MAX425 MIN NECK WIDTH=0.2 mm
GND 1 CNECK
! (0:21%9 4 v+ ucspM 100
20% VREFMRGN VREFMRGN CA SODIMMA BUF 1 2
10v
CERM a3 a4 1 %W Place close to J3100.126
402 + Vs 2085 VREFMRGN_CA_SODIMMA_EN ME-LF
— B4 402
= R2911 owmIr
= R2907" 200
- 1 2
100K
5% VREFMRGN 1%
1/16W 1/16W
ME-LE ME-LF PPOV75_S3_MEM_VREFCA_B
Ll U2903 B
— MAX4253 = R2912 vrerMreN MIN_NECK_WIDTH=0.2 mm
VN_UCSP
100
VREFMRGN c1 VREFMRGN CA SODIMMB BUF 1 2
c3 ca 1w Place close to J3200.126
+ v 29a5 VREFMRGN_CA_SODIMMB_EN MF-LF
B4 402
1 R2908~
10%5 VREFMRGN
1/16W
i
VREFMRGN 2 U2904 1
1C2905 T vEN_ucsp N
0.1UF
20% NC
10V
2 CERM a3
402
VREFMRGN
1C2902 ©| VREFMRGN
—— 0.1UF
—T— 20% vce
2
cEnu U2901 51 U2904
PCA9557 c2l_ -\ MAX4253 R2914 vrerMren
orN poL6 TP_PCA9557_PO v vesE 100
VREFMRGN_CPUFSB_EN VREFMRGN VREFMRGN CPUFSB_BUF 1 2 CPU_GTLREF [OUTy 10083 1084
3la0 P17 - - 294 Y
VREFMRGN_CA_SODIMMA_EN ca Place close to U1l000.AD26
= 4 9 c3 1/16W
ADDR=0x30(WR)/0x31(RD) Al P2 REFWRGN DO_SODTMMA BN - + v 2985 VREFMRGN_CPUFSB_EN ME-LF
5|a2 P3| 10 - - — 2903 B4 402
pal 11 REFMRGN_CA_SODIMMB_EN oms
ps 1z VREFMRGN_DQ_SODIMMB EN == R2913"
s201 [IR> =I2C_PCA9557D_ SCL llscL pe 13 TP_PCA9557_P6 10%5 VREFMRGN
5281 (BT =I2C_PCA9557D_SDA 2|spa p7 14 TP_PCA9557_P7 éﬁi}'
15 PCA9557D_RESET_L 407"
THRM RESET*| O oo 1
PAD GND =
~ B
p
. .
1 Required zero ohm resistors when no VREF margining circuit stuffed FSB/DDR3 Vref Margining
A PART# QTY | DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION SYNC_MASTER=K50 SYNC_DATE=01/07/2009
11450149 1 RES,402,1/16W,200 OHM,1% R2903 VREFMRGN NOTICE OF PROPRIETARY PROPERTY
11650004 1 RES,402,1/16W,0 OHM,5% R2903 PRODUCTION THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING
11450149 1 RES,402,1/16W,200 OHM,1% R2905 VREFMRGN
I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
11650004 1 RES,402,1/16W,0 OHM,5% R2905 PRODUCTION II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
11450149 1 RES,402,1/16W,200 OHM,1% R2909 VREFMRGN
SIZE DRAWING NUMBER REV.
11650004 1 RES,402,1/16W,0 OHM,5% R2909 PRODUCTION
D 051-7973 A
11450149 1 RES,402,1/16W,200 OHM,1% R2911 VREFMRGN
APPLE INC. SCALE SHT OF
11650004 1 RES,402,1/16W,0 OHM,5% R2911 PRODUCTION 29 109
NONE
| | y i |

\Vial 3 | 2 1
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CAPS TO COUPLE MCP 1V5 SO0 MEM AND DIMMS 1V5_ S3

CAPS TO COUPLE MCP 1V5 SO MEM ON DIMM A (FURTHER FROM MCP)

=PP1V8R1V5_S0_MCP_MEM

3007 3087 25c8 16c7 16C3 6Cd . .
1C3016 1Cc3017

0.1UF 0.1UF —

20% 20% —

Cc3018 AJiC3019
0.1UF 0,1UF =

N 1C3010
— — 0.1UF
— 20% — 20%
10V 10V 10V 10V oV
2 CERM 2 CERM 2 CERM 2 CERM 2 CERM
402 402 402 402 02

\\}—f

CAPS TO COUPLE MCP 1V5 SO0 MEM ON DIMM B (CLOSER TO MCP)

30c7 3087 2508 167 16c3 sca_=PP1VBRIV5_SO_MCP_MEM o . o
1C3025 1C3026 |1C3027 |*C3028 1C3029 1C3020 1C3021 1C3022 1Cc3023 1c3014
0.1UF 0.1UF —— 0.1UF 0.1UF —— 0.1UF —— 0.1UF —— 0.1UF 0.1UF —— 0.1UF 0.1UF
20% 20% —T 20% 20% —T 20% —T1— 20% —T 20% 20% —T 20% 0%
10V 10V 10V 10V 10V 10V 10V 10V 10V
2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM
402 402 402 4 40 02 2 402

T

EXTRA DECOUPLING CAPS FOR MCP MEM RAIL

=PP1V8R1V5 SO _MCP MEM
4771 mA (AO0I, DDR3)

3007 2508 1607 16C3 6C4

1 C3041 1 C3042 1 C3044 1 C3046
. . 0.1UF 0.1UF
20% —— 20% 20% 20%
, 1ov , 1ov , 1ov , 1ov
CERM CERM CERM CERM
402 402 402 402

MEMORY COUPLING CAPS

SYNC_MASTER=K50 SYNC_DATE=01/07/2009]

NOTICE OF PROPRIETARY PROPERTY

THE_INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING

I TO MAINTAIN THE DOCUMENT IN CONFIDENCE

II NOT TO REPRODUCE OR COPY IT
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8 7 6 5 4 3 2 1
Page Notes DDR3 DECOUPLING AND GROUND RETURN CAPS (CONNECTOR SIDE)
g 3185 10803 603 SPP1V5_S3_ MEM A . . . . . o
Power aliases required by this page:
_:::j:?::::::j L C3101 Jic3110 1Cc3111 1Cc3112 1C3113 1C3114 1C3115 1Cc3116 1Cc3117 1C3118 1C3119 1?3120 7i?3F121 7i$3F122 7i$3F123
- :PP"V’;SKMEWVTTJ‘ — 10uF }gg }gg %g{ }gg }gg — ) —_ %g{ %g{v —_ suil o T 1%, T Loy
Signal aliases required by this page: 603
- =T2c_soptmma_scL . : : : :
D BOM options provided by this page: 001 PPOV75_S3_MEM_VREFDQ_A ]
(wowE)
1 C3130 13131
—— 2.2UF 0.1UF
208 208
CRITICAL 1 REFDQ VSso2
3 vss poan | 4 MEM_A_DQ<4> (BT 1597 10003
10103 1585 [T MEM_A_CKE<0> 73 CREO KB CREL 74 MEM_A_CKE<1> (IR 155 10103 10103 1557 (BT MEM_A_DQ<0> 5 DQO DQ5 6 MEM_A_DQ<5> G 157 100
75 vDD vDD 76 10103 1587 (FTy MEM A DO<1> 7 DQ1 vsso | 8
nc’7 | 5 ne als 78 MEM A A<15> G s o 2l vss J31 OODQSD*O 10 MEM_A_DOS_N<0> B 1505 10103
101p3 1505 MEM_A_BA<2> 79 BA2 Ald 80 MEM_A_A<14> G e 10w 10103 15A7 MEM_A_DM<0> 11 DMO DOS0( 12 MEM A_DQS_ P<0> G 1505 1010
81 VDD J3100 VDD 82 13 vss FRI-SM - ygg o | 14
10109 1505 [Ty MEM_A A<12> 83 | 5 a12/BcF RI-SM - any 84 MEM A _A<11> I 25es 1010 10109 1587 (ETy MEM _A_DO<6> 15 | 5 po2 Ehy DQ6 | 16 MEM A DO<3> @D 1507 10103
10109 1505 [Ty MEM_A_A<9> 85 | 5 a9 ERS a7 86 MEM_A_A<7> I w5cs 10103 10109 1587 707 (BTy MEM_A_DQ<7> 17 | 5 o3 ok D075 | 18 MEM_A_DQ<2> BT 1597 10103
87 VDD nE VDD 88 19 vss o vss o 20
10109 1505 [Ty MEM_A_A<8> 89 | 5 a8 w a6 90 MEM_A_A<6> (T e 10103 10109 1597 CETy MEM_A_DO<8> 21 | 5 pos o pei2p ;2] MEM_A_DO<9> @D 157 100
10109 1505 [Ty MEM_A_A<5> 91 A5 I a A4 92 MEM A A<4> I 1555 1009 10109 1507 Ty MEM_A_DQ<12> 23 DQ9 x @ DO13¢ MEM A_DQ<13> B 1597 1010
93 VDD Y é VDD, 94 25 vss 2 E vss o 26
10103 1585 [Ty MEM_A_A<3> 95 A3 8 3 A2 96 MEM_A_A<2> (TR 1585 10103 1013 1505 Ty MEM_A_DOS_N<1> 27 DOS1* 2 DM1 Gy 28 MEM_A_DM<1> ] o e
10109 1505 [Ty MEM A A<1> 97 | 5 a1 ~ a0 %8 MEM_A_A<0> I w5ws 10103 1013 1505 767 (FTy— MEM_A_DOS P<1> 29 | - pos1 RESET* (| 30 MEM_RESET_L QT 35cs 322
29 VDD VDD 100 31 vss vss o 32
101D3 1585 MEM _A_CLK_P<0> 101 CKO CK1 102 MEM_A CLK_P<1> IR 1585 10m03 10103 1587 (BT MEM_A_DQ<10> 33 DQ10 DQ14(y 34 MEM_ A DQ<11> G 187 10103
10109 1505 [TWy MEM_A_CLK_N<0> 103 | 5 crox CK1* 104 MEM A CLK_N<1> I w5ws 10103 10109 1507 BTy MEM_A_DQ<15> 35 | 5 po11 DO154 | 36 MEM_A_DQ<14> B 77 1587 10103
C 105 VDD VDD 106 37 vss vss o | 38
10109 1505 [Ty MEM_A_A<10> 107 | 5 ato/ap BAl 108 MEM_A_BA<1> I w5es 10103 10109 1507 707 ( Ty MEM_A_DQ<25> 39 | 5 po16 D020 | 40 MEM_A_DQ<29> BT 1567 1010
10109 1505 [Ty MEM_A_BA<0> 109 | 5 Bao RAS* 110 MEM A RAS L I w5cs 10103 10109 1507 Ty MEM_A_DQ<24> 41 | 5 po17 D021 | 42 MEM_A_DQ<28> B 1507 10103
111 VDD VDD 112 43 vss vss o | 44
10109 1505 [Ty MEM A WE L 113 WE* S0* 114 MEM A_CS_L<0> I w5ws 10103 1013 1505 (ETy— MEM_A_DOS N<3> 45 DQS2* pmM2 | 46 MEM _A_DM<3> QT 57 1010
10109 1505 [Ty MEM A CAS L 115 cAS* oDTO 116 MEM A_ODT<0> I 1585 10103 1013 1505 767 Ty MEM_A_DOS P<3> 47 DQS2 vss o | 48
117 vDD vDD 118 49 vss D22y | 5° MEM_A_DO<27> (BT 15c7 10103
10109 1505 [Ty MEM A A<13> 119 | 5213 obT1 120 MEM_A_ODT<1> I w5ws 10103 10109 1507 Ty MEM_A_DQ<26> 51 | 5 po1s D023 | 52 MEM_A_DQ<31> B 1507 10103
10103 1585 MEM A CS_L<1> 121 | 5 s1x NC o | 122 10103 1507 (ETy— MEM_A_DQ<30> 53 | 5 po19 vss o | 5%
123 vDD vDD 124 55 vss D28 | 56 MEM_A_DQ<18> G 197 10103
Ne 125 | 5 TEST VREFCA 126 10109 1507 Ty MEM_A_DQ<20> 57 DQ24 D029 | 58 MEM A_DQ<17> BT 1597 10103
127 vss vss 128 10109 1507 Ty MEM_A_DQ<21> 59 | 5 po2s vss o | 90
10103 1507 BTy MEM_A_DQ<32> 129 DQ32 D036 130 MEM A_DQ<37> (B 1567 10103 61 vss DOS3*( | 62 MEM_A_DQS_N<2> (BT 1505 10103
10103 1507 (ETy MEM_A_DQ<33> 131 DQ33 DQ37 132 MEM_A_DQ<36> B 1507 10103 10103 1507 [Ny MEM_A_DM<2> 63 DM3 Dos3o| 64 MEM A_DQS_P<2> B 77 1505 10103
133 vss vss 134 65 vss vss o 66
101c3 1505 (BT MEM A_DQS N<4> 135 DQS4* DM4 136 MEM_A_DM<4> ) 57 10 10109 1507 BT MEM_A_DQ<23> 67 DQ26 D030 68 MEM_A_DQ<19> BT 1557 1010
lo1es 1505 757 BTy MEM_A_DOS_P<4> 137 | 5 pos4 vss 138 10103 1587 7c7 Ty MEM A_DO<16> 89 | 5 po27 Do31p | 70 MEM_A_DQ<22> ED 1507 1009
139 vss DQ38 140 MEM_A_DO<35> B 57 106 71 vss vss o 72
10103 1507 BTy MEM_A_DQ<34> 141 | - po34 DQ39 | 142 MEM_A_DQ<39> B 1507 10103 KEY
1013 1507 (ETy— MEM_A_DQ<38> 143 | 5 po3s vss 144
145 vss D44 146 MEM A DQ<40> D 57 100
10103 1507 BTy MEM_A_DQ<44> 147 DQ40 DQ45 148 MEM A DQ<41> B 1507 10103
10103 1507 Ty MEM_A_DQ<45> 149 | 5 poa1 vss 150
151 vss DQS5* 152 MEM_A_DQS_N<5> (BT 1505 10103
101c3 1557 [Ty MEM_A_DM<5> 153 DM5 DQS5 154 MEM_A_DQS_P<5> B 77 1505 10103 L £
155 vss vss 156 =
B 10163 1507 77Ty MEM_A_DQ<47> 157 DQ42 DQ46 158 MEM A_DQ<43> (BT 1507 10103
10103 1507 Ty MEM_A_DQ<46> 159 D043 DQ47 160 MEM A _DQ<42> B 1507 1016
161 vss vss 162
10103 1507 BTy MEM_A_DQ<49> 163 D048 DQ52 164 MEM A _DQ<53> (BT 1507 10103
1013 1507 (ETy— MEM_A_DQ<52> 165 | 5 poa9 DO53 166 MEM A DQ<48> GED 1507 1010
167 vss vss 168
10109 1505 707 (LY MEM_A_DOS N<6> 169 DOS6* DM6 170 MEM_A_DM<6> ) 57 10
10109 1505 (BT MEM_A_DOS_P<6> 171 | 5 pose vss 172
173 vss DQ54 174 MEM A DQ<50> (BT 1507 10103
10103 1507 MEM_A_DQ<54> 175 DQ50 DQ55 176 MEM_A_DQ<55> B 1507 10103 . . PPOV75_S3 MEM VREFCA A 2801
10163 1507 Ty MEM_A_DO<51> 177 DQ51 vss 178
179 vss DE60(, | 180 MEM_A_DQ<57> (BT 1507 10103
10103 1507 BTy MEM_A_DO<61> 181 | - pose DE61 | 182 MEM_A_DQ<56> BT 1507 1010 1 C3135 1 C3136
1013 1507 (ETy— MEM_A DO<60> 183 DQ57 vss 184
185 vss DQS7* 186 MEM A DQS_N<7> (BT 1505 1018
1013 1587 IR MEM_A_DM<7> 187 DM7 DOS7 188 MEM A _DQS_P<7> BT 1505 108
189 vss vss 190
10103 1507 BTy MEM_A_DO<58> 191 DQ58 DQ62 192 MEM A DQ<62> (BT 1507 10103
1013 1507 707 Ty MEM_A_DQO<59> 193 | 5 pos9 DE63 | 194 MEM_A_DO<63> ED 1507 1010 -
195 vss vss 196
MEM A SA<0> 197 Sa0 EVENT* 198 MEM_EVENT L [OUT) 3285 4988 2184 2183 55C1
6ss =PPSPD_S0_MEM A 199 VDDSPD SDA, 200 =I2C_SODIMMA_SDA B s
MEM A_SA<1> 201 SAl SCL, 202 =I2C_SODIMMA_SCL ] sw0s
203 204 _ . =PPOV75_S0_MEM VTT_A 6D4
DDR3 SO-DIMM Connector A
' C3140 R3140 R34l 206 e oo wre prn 208 =PP1 B 1 1 C3151 SYNC_MASTER=K50 SYNC_DATE=01/07/2009)
A LS ifk ifk e MTG PIN MTG PIN =PP1V5_S3_MEM A ¢p3 10803 3107 S:’iwio S.zuF 2 2
s by it i MTG PIN 08 08 NOTICE OF PROPRIETARY PROPERTY
P , 402 , 402 516S0657 2 Ceru 2 Somm
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3285 10803 ep3_=PPQV5_S3 MEM B . . . . .
Power aliases required by this page:
o7 1 1 1 1
PPIVS_S0 MmN B 1 c32 1 c3201 1C3210 1Cc3211 1C3212 1C3213 1C3214 1C3215 1C3216 1C3217 |!C3218 1C3219 C3220 c3221 Cc3222 Cc3223
T e Cor? N 1UF 1gr = —L IgF 1UF 1UF 1oF - ——1UF - 10F - 10F —_10F - 1gF - 1gF = - 1uF = —_ IUF
- - - p—4 - p— p—
T TrRovre so M vinE 8% 8% ] 2 %%y 2 %%y 2 %%y 2 8% 2 %%y 2 é?%x 2 ggéx 2 &3V 2 &V 2 &V 2 &V
E 2 ERM CERI
T TERSEDSOMEME (25 - 33V) 2 EE;M 2 EERM CE‘zzM EE;M EE;M EERM Go5" Eoz 402 402 402 402 402 402
Signal aliases required by this page:
- =T2c_sopmme_scL . . . .
BOM options provided by this page: — 2001 PPOV75_S3_MEM_VREFDQ_B A
D -
(NONE)
1C3230 1 C3231
—— 2.2UF 0.1UF
T, 8% iov
2 G 2 comn
102
CRITICAL - 1 REFDQ VSso2
3 vss poan | 4 MEM_B_DQ<4> (BT 153 1093
6 >
10153 13m1 [TEy— MEM_B_CKE<0> 73 | SeREe CRETS | 74 MEM_B_CKE<1> ] s 1o 10153 1383 (FTy MEM_B_DO<0> 3 DQO peso- 8 MEM_B_DO<5 G 153 1o
o 75 76 10183 1583 MEM B_DQ<1> D1 vSso,
VDD VDD (B MEM
1
Ne 77 NC aAl5 78 MEM B_A<15> G oo+ ‘79@ vss DOSO0* 0 MEM B_DQS_ N<0> D> 1501 10101
o 80 MEM_B_DM<0> 11 DMO J3200 DQSO 12 MEM _B_DQS_P<0> G oo 1o
MEM B BA<2> 79 BA2 al4 MEM B A<14> G w5 10183 10183 1583 o
10183 1501 [TRD oy J3200 22 13 vss FRI-SM  ygg | 14
VDD VDD s~
15 16 M _B_DQ<3>
10183 15C1 B_A<12> 83 AlZ/BC*F_RT_EM aAll 84 MEM B_A<11> (I 15c1 10183 10183 1583 787 (BT)— MEM B _DO<6> o DQ2 EN DQ6 - xEM 2 Dg<z> (BT 1583 10183
10183 1501 MEM B_A<9> 85 A9 EN a7 86 MEM B_A<7> I 1sct 10183 10183 1583 MEM _B_DQ<7> DO3 Ak DQ7(y - (BT 1583 10183
— EDO—
87 VDD nE VDD 88 19 vss o vSSs (
21 22 <9>
10183 1501 [Ty MEM B A<8> 89 A8 8 ~ A6 90 MEM_B_A<6> T 15 10183 10183 1583 787 FTy MEM_B_DQ<8> 3 DO8 ‘J’ g DQ12(y = Mix,:,ﬁii» (BT 1593 10183
MEM_B_A<5> 91 A5 I a A4 92 MEM_B_A<4> ) s 108 10183 1583 MEM_B_DQ<12> DQ9 o 9 DQ13y M 0 (D 1503 10183
10183 1581 [T >3 o8 52 D 25 vss 2g vss o | 26
VDD o VDD H 28
>
B i MEM_B_A<3> 95 A3 8 E A2 96 MEM_B_A<2> (] 1500 10183 10101 1501 BT MEM_B_DOS_N<1> ’;’; DQS1%* = DMLy " MExiiggl‘é;lL (I 1583 10183
10183 1581 MEM_B_A<1> 27 a1l ~ 20 %8 MEM_B_A<0> (I 1m0 10183 10101 1501 BTy MEM_B_DOS_P<1> 2 DOS1 RESET* () > ME ) 33cs sicz
—
29 DD 100 vss VSS o
s v 102 <1> MEM B_DQ<10> 33 DQ10 DQ14 34 MEM B_DQ<11> G 15w 10w
L0183 1581 [T MEM B CLK P<0> 101 CKO CK1 MEM B_CLK_P I 1501 10183 10183 1583 (T Y MEM 35 [e; e MEM_B_Do<l14>
[ oD 1018
10183 1581 MEM B_CLK_N<0> 103 CKO* CK1* 122 MEM B_CLK N<1> I 1m0 10183 10183 1583 MEM B_DQ<15> = DQSISI Dézslsso = BT 1593 10183
105 DD Vi o
C N . 108 > MEM B_DQ<25> 39 DQ16 DQ20 40 MEM B_DQ<29> BT 1503 10183
10183 15c1 [Ty MEM B_A<10> 107 A10/AP BAl MEM B_BA<1 (I 15e1 10183 10183 153 787 (BT MEM ™ o - ey
10183 1501 MEM_B_BA<0> 109 BAO RAS* 110 MEM B_RAS_L ) wser 108 10183 1503 MEM_B_DQ<24> = DQ17 DO21¢ 2 Jo} B 1503 1018
——= EDO—
111 112 vss vss g
VDD VDD
4
10183 15c1 [Ty MEM B WE L 113 WE* S0* 114 MEM B _CS_1.<0> I 1m0 10183 10101 1501 757 Ty MEM _B_DOS N<3> 45 DQS2* DM2 4: MEM_B_DM<3> Ve n RECREIS
4
10183 15c1 [Ty MEM B_CAS L 115 cas* opTo 116 MEM_B_ODT<0> I 15 10183 10101 1501 CTy MEM B _DOS_P<3> 7 DOS2 vSs
117 vDD vDD 118 49 vss D22y | 5° MEM_B_DO<27> (BT 1503 10183
52 <31>
10183 15c1 [Ty MEM B_A<13> 119 Al3 oDT1 120 MEM_B_ODT<1> I s 108 10183 15c3¢PTy MEM B _DO<26> 5; DQ18 D23y - MEM_B_DQ<31 BT 1503 10183
5
121 122 10183 1503 MEM B_DQ<30> DQ19 VSS o
>
10183 1581 [Ty MEM B CS I<1 s s1* V’;E(} ou D 55 vss 028G, | 56 MEM B DQ<18> BT 1503 10103
VDD < >
58 <17>
wc 125 | o rEST VREFCA, | 126 10189 1503 BTy MEM_B_DQ<20> 57 | 5 po24 D029 o 52 MEM_B_DQ<17 BT 1993 1018
127 128 10183 1503 Ty MEM B_DQ<21> 59 | 5 po2s VSS o
vss vss T30 61 vss DQS3* 62 MEM_B_DQS_N<2> (BT 1501 10101
10183 15c3CETy MEM B_DQ<32> 129 DQ32 DQ36 MEM_B_DQ<37> D 19¢2 10183 63 © 64 MEM_B_DQS_P<2>
Loims 15¢3 MEM_B_DQ<33> 131 DO33 DO37 132 MEM B_DQ<36> B 1503 1018 10183 1583 [T MEM_B_DM<2> : DM3 DOS3 = (BT 77 1501 10101
5
D 133 134 vss vss ¢
vss vss
68 <19>
10101 1501 757 CBT MEM B_DQS N<4> 135 DQS4* DM4 136 MEM_B_DM<4> (I 153 10183 10193 1503 77 (BT MEM_B_DQ<23> Z; DQ26 DQ30(y = ﬁiﬁ 2 ﬁgq; (BT 1583 10183
10101 1501 (ETy— MEM_B_DQS_P<4> 137 DOS4 vss 138 10189 1503 Ty MEM_B_DQ<16> 2 DQ27 DO31p = BT 1503 1093
139 vss DQ38 140 MEM_B_DQ<35> B 153 108 vss vss o
10189 1503 Ty MEM_B_DQ<34> 141 D34 DQ39 142 MEM B DQ<39> B 1563 1018 KEY
10183 1503 797 Ty MEM_B_DQ<38> 143 | 5 po3s vss 144
145 vss D44 146 MEM B_DQ<40> ED 5 10w
10183 1503 BTy MEM_B_DQ<44> 147 | - poao DQ45 | 148 MEM_B_DQ<41> B 1503 1018
1
10185 1503 Ty MEM_B_DQ<45> 149 | O poa1 vss 50
151 vss DQS5* 152 MEM _B_DQS_N<5> CED 77 1501 1010
10183 1593 [Ty MEM_B_DM<5> 153 DM5 DOS5 154 MEM_B_DQS_P<5> D 77 1501 1010 £ L
155 vss vss 156
B to1ms 1503 Ty MEM B_DO<47> 157 DQ42 DQ46 158 MEM_B_DQ<43> (BT 1503 10183
10183 1503¢ Ty MEM_B_DQ<46> 159 DQ43 DQ47 160 MEM B_DQ<42> BT 1503 1013
161 vss vss 162
10183 1503¢ Ty MEM_B_DQ<49> 163 DQ48 DQ52 164 MEM_B_DQ<53> BT 1503 1018
10183 1503 (ETy— MEM_B_DQ<52> 165 | 5 poa9 DE53 | 166 MEM_B_DO<48> GED 1500 100
167 vss vss 168
10101 1501 (ETy— MEM_B_DQS_N<6> 169 DQS6* DM6 170 MEM_B_DM<6> I 1583 1013
10101 1501 787 (FTy— MEM_B_DQS_P<6> 171 | 5 posé vss 172
173 vss DQ54 174 MEM B_DQ<50> BT 1505 1018
EFCA_B
lo1ms 1503 Ty MEM_B_DO<54> 175 DO50 DQ55 176 MEM B_DQ<55> BT 1503 1018 . . PPOV75_S3_MEM VREFC! 2001
10183 1503¢ Ty MEM_B_DQ<51> 177 DQ51 vss 178
179 vss DQ60 180 MEM B DQ<57> BT 1505 1018
1 1
10183 1503 BTy MEM_B_DO<61> 181 | - pose DE61 | 182 MEM_B_DQ<56> BT 1503 108 C3235 C3236
10183 1503 (ETy— MEM_B_DO<60> 183 D57 vss 184
185 vss DQS7* 186 MEM B DQS_N<7> CED 77 1501 1010
101a3 1583 MEM_B_DM<7> 187 pM7 DOS7 188 MEM_B_DQS_P<7> B 101 1010
189 vss vss 190
R3240 10183 1503 BTy MEM_B_DO<58> 191 | 5 poss DO62 192 MEM B_DQ<62> B 77 1503 1018 L
10K 10183 1503 (T MEM_B_DO<59> 193 | 5 pes9 DO63 | 194 MEM_B_DQ<63> @D 1500 10
spa =PPSPD_S0_MEM B 1 2 Tos ves vss To6
1/Tew MEM B_SA<0> 197 sno EVENT* 198 MEM_EVENT L [OUT) 3185 4988 2184 2183 55C1
MECLF 199 VDDSPD SDA, 200 =I2C_SODIMMB_SDA (B 5206
MEM B_SA<1> 201 SAl SCL, 202 =I2C_SODIMMB_SCL ] sw0s
‘ P S DDR3 SO-DIMM CONNECTOR B
WG PIN
205 207
TG PN TS PN = SYNC_DATE=01/07/2009
A 206 MTG PIN MTG PIN 208 =PP1V5_S3_MEM B o3 10803 3207 |} C3250 1 C3251 SYNC_MASTER=K50 2
2.2UF 2.2UF
' €3240 'R3241 292 Lo w16 PIN 200 20b NOTICE OF PROPRIETARY PROPERTY
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DDR3 RESET Support

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

603 _=PP1V5_S3_ MEMRESET

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

1
R3310
; ; . 1K
o1 =PP3V3_S5 MEMRESET avoid glitch on MEM RESET L 1¥
/16w
MEMRESET_HW s
C 1 -
R3305
20K MEM_RESET L [OUT sic2 s2c2
s
/16w MEMRESET_MCP
MEMRESET_HW s MEMRESET_HW A =
" 402 s - R3309
1 2
R33100 MEM_RESET 2 Q3305 9
0K [ = MMDT3904-X-G R
1/16w s07-363-LF s
fress MEMRESET_HW
402

S N 402
2

MEM_RESET RC_L s p Q3305
N

MMDT3904-X-G
MEMRESET_HW s07-363-LF
1
R3301
20K
58
/16w
s
402

MEMRESET_HW

C3300
0.1UF

1

2

2 402

16c3 [Ty MCP_MEM RESET L

DDR3 Support

SYNC_MASTER=K50 SYNC_DATE=01/07/2009
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=PP3V3_S3_MINI ,,

=PP1V5_S0_MINI .,

G oBpCURRBNT  DOT0R,BRROT T DIGRER
MAX PEAK 2750MA 2750MA C034110 1 Cg4120 1 C314021 1
1.5V _CURRENT . ul;; . ul;; f— 2\11; f—
8 S 58 58 Rii awe e
NOTE: CURRENT DATA PER JAN 12,2008 PCIE MINI CEM ECN 402 402 603
NO STUFF CRITICAL
00 B
ASOB226-S80N-7F
F-RT-SM
( ) 54
1725 gy PCIE_WAKE L - ! 2
RSVD_MINI_WLAN_ACTIVE 3 a
RSVD_MINI_BT_ ACTIVE 5 3
MINI_CLKREQ_L -«— 8 NC
1705 U} — — - o
o o410 NC C34001 C3401:
1ozes 173 zy_ PCIE_CLK100M_MINI_N > M ool2Ne 0.%&5 1q%§47:
10263 1763 [TR PCIE_CLK100M MINI P > 13 o NC oy 2 6.2 2
15 16 NC 402 603
RESERVED NC 17555 18 ’
1786 10203 763 oy PCIE_MINI_D2R_N RESERVED Ne 2] 5 o] 20 Ne L
178 10203 703 (opry PCIE_MINI_D2R_P ‘ 21 2 o MINI_RESET_L am o =
- 23 24
-
PLACEMENT_ NOTE=PLACE CLOSE TO U1400. ‘ - 25 26
C3431 27 28
i 29 0 o =SMBUS_MINI_SCL T e
1oa0s 170 gy PCIE_MINI_R2D_C_N 1|2 10200 PCIE_MINI_R2D_N o3 32 o o =SMBUS_MINI_SDA D
Dok 10200 PCIE_MINI_R2D_P T 34
aFo oo G
PLACEMENT_NOTE=PLACE CLOSE TO U1400. 3 w - = CED 200 oaes
C03411§>F0 sl 5 ol ez ne
43 44 NC
10200 1705 [yry PCIE_MINI R2D C P 1}}2 NC ASHOE: 46 NC
% NC 47o ot
“ N prools
NC _51| 5
516S0391

STANDOFF FOR J3400

CRITICAL
SDF3400

STDOFF-40D5.6H-1.35-TH

1

860-0691

PCI-E MiniCard Connector

SYNC_MASTER=K50

SYNC_DATE=01/07/20009
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=PP1V05_ENET_PHY 3802
o (221mA typ - 1000base-T)
D ( 7mA typ - Energy Detect)
1| WF: Marvell numbers, update for Realtek
CRITICAL
_ L3715
3802 _=PP3V3_ENET_PHY FERR-120-OHM-1.5A
(43mA typ - 1000base-T) " " . 0402-Lr
(19mA typ - Energy Detect)
WF: Marvell numbers, update for Realtek B 1 C3700 1 C3701 1 C3702 2
0.1UF —— 0.1UF 0.1UF
RITICAL
¢ ¢ 108 T 1o 108 o PP1V05_ENET PHYAVDD
L3705 2 38 2 38 2 38 MIN LINE WIDTH=0.6 MM
FERR-120-OHM-1.5A 402 402 402 ségigggfiwg:“:o'z MM
0402-1F C3714 ¢ C3715* C3716 ! o
L 0.1UF
108
16v
2 - xsR 2
402
PP3V3_ENET PHYAVDD .
MIN LINE WIDTH=0.6 MM
MIN NECK_WIDTH=0.2 MM =
VOLTAGE=3 .3V
1 C3706
0.1UF
iy =PP3V3_ENET PHY_ VDDREG 3802
X5R
402 If internal switcher is used, must place 1x 22uF &
1x 0.1uF caps within 5mm of U3700 pins 44 & 45.
= NOTE: VDDREG rise time must be >1lms to avoid damage to switcher.
R3750" 'R3751 R3752"
o ¥ AR & 3|9 - ] % 38 4.7K 4.7K 4.7K =RTL8211 REGOUT 3802
5% 5% 5% X X . . -
N ,NOSTUFF 1/16W 1/16W 1/16W If internal switcher is used, must place inductor within 5mm
R3720 R3725 N —0 N N NN MF-LF MF-LF MF-LF . .
b b g b= = = w02, , 402 402, of U3700, and 1x 22uF & 1x 0.luF caps within 5mm of inductor.
10K 5 2 47K g g §EFE 0§
5% 5%
C Alias to =PP3V3_ENET_PHY for internal switcher. 1/16w 1716w Z 2 g 2 Z If internal switcher is not used, VDDREG and REGOUT can float.
MF_LF MP-LF
Alias to GND for external 1.05V supply. w02, , 402
39 Uu3700 8
sscz [Ty =RTL8211 ENSWREG > ENSWREG RTL8211CLGR REGOUT]
ToFP
OMIT
10409 103 [TRy ENET_CLK125M TXCLK R3780 22 1 2 ENET_CLK125M TXCLK R o 22 |rxc CRITICAL rRxc| o 10403 ENET CLK125M RXCLK_R R3790 22 1 2 ENET_CLK125M RXCLK [OUTy 10403 1606
5% 1/16w MF -] 40 v - 5% 1/16w MF-LF 402
10403 1503 [T ENET_TXD<0> > 23 |pxpro] RXD[0]]_** 10603, ENET RXD_R<0> R3791 22 1 2 ENET RXD<0> [OTT 10409 1606
10103 1605 [Ty ENET_TXD<1> > 2 |TxD[1] , RXD[1]/TXDLY| ¢ 10m3y, ENET RXD_R<1> R3792 22 1 , 5% l/iew  MP-LF 402 pypg RXD<1> U 10403 1806
10103 1605 [Ty ENET_TXD<2> 25 lrxD[2] RGMIT/MII RXD[2]/ANO|_*7 10i3g) ENET RXD_R<2> R3793 22 p 5% 1/iew  MF-LF 402 pupp RXD<2> [OUTy 10403 1806
v - 5% 1/16w MF-LF 402
ENET_TXD<3> 26 |pxD[3 RXD[3]/AN1| 18 104p3| ENET RXD R<3> R3794 22 1 2 ENET RXD<3>
10403 1803 [T > 3] [3] > e 3oy [GOT 10403 1806
ENET_TX_CTRL 27 |pXCTL RXCTL| 13 104p3| ENET RXCTI, R R3795 22 1 2 ENET_RX_CTRL
10403 1803 TR > > T [OUTy 10603 1506
. . . 10409 1603 [Ty ENET_MDC o 3% IMpC MDI+([0]| ' o o ENET_MDI_P<0> LTS 35es 10003
WF: Verify that ENET RESET_L does not assert when WOL is active. ROl MANAGEMENT 2
- T 10403 1803 (BT ENET_MDIO P IMDIO MDI-[0] > ENET_MDI_N<0> (BT 2908 104c3
If true, RC and 0-ohm resistor should be removed. > -«
If false, ENET RESET_L should be removed. R3724 MDI+[1]] ¢ o o ENET MDI_ P<1> (B 39¢7 10403
100 MDI-[1]] ° o & ENET_ MDI_ N<1> 39¢7 1043
1scs 706 [IN)—ENET RESET L : 2 ’ RILE211 PHYRST L *° [PHYRSTB* RESET | \EDIA DEPENDENT t <&
. e—p ENET_MDI_P<2>
1/Tew NOSTUFF MDI+[2] > (B 2906 10403
wroLE 1 C3725 v MDI-[2] <> ENET_MDI_N<2> LB 3906 104c3
RTL8211_ RSET RSET REFERENCE
—»> MDI+(3] M o o ENET_MDI_P<3> LB 35c5 1000
MDI-[3]| 2 o o ENET_MDI_N<3> BT 3905 104c3
B TP_RTL8211_CLK125 <« 2 |CIK125
CLOCK LEDO/PHYADO| > o o RTL8211_PHYADO
10403 3002 [Ty RTL8211 CLK25M CKXTALI —»** |CRXTAL1 LED LED1/PHYAD1| *° o o RTL8211 PHYADL
TP_RTL8211 CKXTAL2 - 43 |CKXTAL2 LED2/RXDLY| 38 . . RTL8211 RXDLY
— GND— NO STUFF R R R
dolale Cc3790 R3755 R3756 R3757
S| 3s 4.7K 4.7K 4.7K
5% 5% 5%
1/16W 1/16W /16
MF_LF MF_LF MF_LF
40:
2
Reserved for EMI
per RealTek request.
Ethernet PHY (RTL8211CL)
A SYNC_MASTER=K50 SYNC_DATE=01/07/2009
NOTICE OF PROPRIETARY PROPERTY
THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING
I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
Configuration Settings:
SIZE DRAWING NUMBER REV.
PHYAD = 01 (PHY Address 00001) D 051-7973 A
AN[1:0] = 11 (Full auto-negotiation)
RXDLY = 0 (RXCLK transitions with data) APPLE INC. SCALE SHT OF
TXDLY = 0 (No TXCLK Delay) NONE 37 109
[ | y i |




SOURCE SELECT

SIGNAL_MODEL=EMPTY
R3

21c3_PM_SLP_RMGT L 1 2 . ENET EN  35n5 308

D
ENET ALIASES

SIGNAL MODEL=EMPTY

NO STUFF
R3881
0
7008 s0c3 ascs 7ea 10283 21c3_PM_SLP S4 L 1 2
5%
1/16w
ME-LF
402 3605 PP1V05_RMGT —  =PP1V05_ENET_MCP_RMGT 1603 2506
L _ppiv0s_ENET MCP_PLL MAC 25n8
T ——  =PP1V05_ENET PHY 1702
3685 PP3V3_RMGT —  =PP3V3_ENET_MCP_RMGT 1803 1807 2585 2586
1 — —pp3v3 ener phY 3707
—— =RTLB211_ENSWREG 37cs

L MAKE_BASE=TRUE —
- NOTE: NOT USING THE BUILT-IN 1.05V REGULATOR OF THE PHY

NC_RTL8211 REGOUT — =RTL8211_ REGOUT 37¢2
MAKE_BASE=TRUE —
NO_TEST=TRUE

1 L] 0 5 U ENET FET NC_PP3V3_ENET PHY VDDREG — =PP3V3_ENET_ PHY VDDREG 37¢2

MAKE_BASE=TRUE
NO_TEST=TRUE

79¢c3 7c3 ep2 _PP1VO5_S5_REG

‘ @ 1.8V VGS:
RDS(ON) = 47MOHM MAX
B
€3800 | 10mX) = 4.1a
20v
i
coru
7c3 6oz oma 76c1 sen7_PP3V3_S5_REG R3800 o Q3800
| 1 2% 0,  pivosewer ss . 1 SI2312BDS

s0T23

1/16w
MP-LF

R3801" 02 Q3810 PP1V05_RMGT 3603

69.8K SSM6N15FEAPE
soTs63

MAKE_BASE=TRUE
VOLTAGE=1.05V

MIN LINE WIDTH
MIN_NECK WIDTH:
NECK_LENGTH=.

. - MM
SPACTNG_TYPE=PWR

1 C3801%

R3802 2
10K —— 0.01UF
P1VOSENET_EN_L 18%
2
1% — CERM
1/16W - 402
Q3810 DJ3 "oz PIVOSENET EN L _RC
SSM6N15FEAPE
sors63
B )

38D5 38A8 ENET EN

RTL8211 25MHz Clock
3 . 3V ENET FET NOTE: MCP79 can provide 25MHz clock, but clock runs whenever RMGT rails are powered.

Designs must ensure PHY is powered whenever RMGT rails are, or use separate crystal.

03850 @ 2.5V VGS:
RDS (ON) 90MOHM MAX
TR4101P
NSOLN?HF I(MAX) = 1.7A (85C) R328295
PP3V3_S5 REG 10403 15c3 [Ty MCP_CLK25M BUFO R 1 2 RTL8211 CLK25M CKXTALI OOy 10603 3756
3808 7c3 602 638 76C1
2 /s D\ 3 ]/slgsw
Iél MF-LF
- PLACEMENT NOTE-Place close to U1400
R3860" C3850 G -
10K 0.033UF
o i 3851
110w 5 c
e R3861 102 0.01UF
100K
P3V3ENET EN_L P3V3ENET_SS 1 } } 2
”5;-6"2 ;2;

93860
3 2N7002

SOT23-HF1
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NOTE: DELTA RECOMMENDS CENTER-TAP BE FLOATING WHEN USING REALTEK PHY.

CHIP SIDE CRITICAL CABLE SIDE
T3900
LFE9287APF
sor
1|TcTl MCT1 24 ENET MCT1
1oics 3783 ENET_MDI_N<0> 2|TD1+ ‘1(:1': 1cT ‘ MX14 23 ENET_MDI_T_N<0> igscs 39n
D
104p3 3753 ENET MDI_P<0> 3|TD1- (e Mx1-| 22 ENET MDI_T_P<0>  jg4c3 30ms
4 |TCT2 MCT2| 21 ENET_ MCT2
10403 3783 ENET_MDI_P<1> 5|TD2+ ‘ICT: 1cT ‘ MX2+ 20 ENET_MDI_T_P<1> gics 39ns
B | L
1oacs 3753 ENET MDI N<1> 6|TD2- ("7 mMx2-19 ENET MDI_T N<1> jg4c3 30ma
7|TCcT3 MCT3|18 ENET_MCT3
10403 3783 ENET_MDI_P<2> 8|TD3+ ‘1(:1': 1cT ‘ MX34H 17 ENET_MDI_T_P<2> gics 39n
B | L
104c3 3783 ENET_MDI_N<2> 9|TD3- ("7 _Mx3-|16 ENET_MDI_T_N<2> jq4c3 30n5
C ¢ ENET_TCT 10 |TCT4 MCT4|15 ENET MCT4
10403 3783 ENET_MDI_P<3> 11|TD4+ |1CT:1CT ‘ M4+ 14 ENET_MDI_T_P<3> igics 39ns
B | L
1oacs 3783 ENET MDI N<3> 12 |TD4- ("7 Mxa-[13 ENET MDI_T N<3> j04c3 30na
15750056 - 8 CORE
1C3901 (1C390
0.1UF 0.1UF

ALSO AVAILABLE 15750057 - 12 CORE
2 |1 C3903[:C3904
0.1 — 0.1UF
2

20% 20% 20% 1 20%
2 Coiu 2 Cegu Cim 2 Coiu '‘R3900 |'R3901 |'R3902 |'R3903
402 402 402 402 75 75 75 75
5% 5% 5% 5%
i 1/16W 1/16W 1/16W 1/16W
= = = MF-LF MF-LF MF-LF MF-LF
2402 2402 5402 2402

PLACE ONE CAP PER TCT PIN

ENET_MCT B
MIN_LINE WID
MIN_NECK_WIDTH:

NOSTUFF

RTL8211 DOES NOT REQUIRE POWER ON MAGNETICS

-

20%
, 2KV
CERM

NOTE: BOB SMITH TERMINATION FOR EMC INVESTIGATION.
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F-ANG-"
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=PP3V3_FW_FWPHY 603 42c8 4181 4287 43A5 4388
138 maA
C4120 !
1UF ——
108 ——
6.3V 2
CERM
402
1 L4130
= 120-OHM-0.3A-EMI
D LYY L
0402-LF
L4110 L4135
_OHM- - 120-OHM-0.3A-EMI
4200_=PP1VO_FW_FWPHY 120-0HM-0.3A~EMI 25 ma pCTe Serbes
135 ma (Y Y Y L2 ppivo rw FweHY AVDD . € Se PP3V3_FW_FWPHY VP25 LYY Y L
- MIN LINE WIDTH=0.4 M
0402-1F NIN WECK WIDTH-0.2 i NECK WIDTH-0.2 MM 0402-1F
VOLTAGE=1 .0V 1.C4110 1C4111 -
110 mA Digital Core
1C4100 1C4101 1C4102 1C4103 o c4140
—— 1UF 1UF —— 1UF 1UF
10t 10t T 10% 103
5.3v 5.3v 5.3v R 5.3v
2 CcerM 2 CcerM 2 cerM CERM
402 402 402 402
PLACEMENT NOTE=Place C4171 close to U1400
ara 3 B B a B B o S al o @ al 2| e a B C4170: | [122 16v  PCIE_FW_R2D_C_N
Z @ B o8 & 8 | % A58 % ©of o & 5|R 8 A8 <888 54 353 % OIUFH I 1782 r02e3
- X5R 402
VDD10 ~—— VvDD33 —— “—VDDH— VP~ VP25 VREG_PWR C417L | |1+ 16y pCIE FW _R2D _C_P ] e 100
C10F
213 |ATBUSB oMIT PCTE RXDON| M8 PCIE_FW_R2D N 0-TUF | [xsr 402
NCX—— CRITICAL -
A13 |ATBUSH PCIE _RXDOP| M7 N PCIE_FW_R2D_P
ne U4100 K s PCIE_FW_D2R C_N C4175: | |1+ 16v _pPCIE FW_D2R N
NC ALl |ATBUSN PCIE_TXDON 102¢39, o105 ] | [OTTy 7c8 10203 1786
FW643 PCIE_TXDOP| N6 iozcag PCIE_FW_D2R_C_P . X5R 402
N _ U
4207 [Ty FW_PHY_DSO —F12 IDSO (IPD) NT-19 on | C4176: | [ws 16v  pcTE FW_D2R P TTy 7eo toes 1708
12 _ C1IUF
a207 [Ty FW_PHY DS1 — DS1 (IPD) NT-20 REFCLKN|_N® PCIE_CLK100M_FW_N TR] 706 173 102c3 O-T0F ] fasw a0
FW_PHY_DS2 E13 - o PLACEMENT NOTE=PLACE C4175 CLOSE TO U4100
27 I S - DSz (IPD) NT-21 PCL EXPRESS PHY REFCLKP| M0 o PCIE CLK100M FW_P I 7oe 1763 1023 P ACEMENT NOTE-PLACE C4178 CroSE 79 Dalos
a2cs(BTYFW PO TPAN o o P8 TPAON
FW_PO_TPA P a8
aca(Ery FW PO TPA P 4 o 2 ITPAOP NT-4 (IPU)TCK| M4 . TP_FW643_TCK 783
B5 -
(P TW PLIPAN 4 » TPALN NT-3 (IPU)TDI| M2 o TP_FW643_TDI 783 _PP3V3 FW FWPHY
as - = 603 42c8 41Dz 4287 43A5 4388
425 CpTyEW_P1 TPA P -—> TPALP TEST CONTROLLER (1pU) TDO| 11 TP FW643 TDO . _FW_]
FW_P2_TPA B3 -
1283 (BT N — &—» 2 [TPA2N NT-1 (IPU)TMS| M3 o TP_FW643_TMS 783
4283 FW_P2 TPA P 23 ITPA2P 1394 PHY e NOSTUFF
acadgETy FW PO TPBN 4 o B9 ITPBON NT-2 (IPU)TRST*|NL - FW643_ TRST L R4165' R4166
4203 FW_PO_TPB_P 29 |TPBOP 121: 1?1(
6 1/16w /160
423 Cpry EW P1 TPB N -—> TPBIN A s
a6 202 402
1283 (FTy FW_P1_TPB P _  e—» 2 |TPBIP NT-10 (IPD) WAKE* |2 . FW_PME_L T 1957 2 2
4283 FW_P2_TPB_N B4 |ITPB2N b1s GC
4383 _=PPVP_FW_PHY CPS TED————=— — ‘> FIXME!!! - TYPO IN SYMBOL REGCTL REGCLT < FW643_REGCTL
4283 FW_P2_TPB_P A4 |TPB2P Dl
D > POWER MANAGEMENT VAUX_DETECT| Bl o  FW643 VAUX DETECT
R4160° amapTyFW PO TPBIAS 4 g 57 TPBIASO NT-12 (IPD) VAUX_DISABLE| P2 > TP_FW643_VAUX_ENABLE
B 390K 1283 BTy FW_P1_TPBIAS <«—» 3 |TPBIAS1 NT—13/ (OD) CLKREQN| 2 _g FW_CLKREQ L ouDy 17ee 'R4164
/16w wmo(pry FW P2 TPBIAS 4 o M |TPBIAS2 10K
MELeS 1/16W
2 FW643_RO 311 |Ro e
FW643_ TPCPS —» B0 ITPCP: :
> CcPS NT-16 (IPD) SCIFCLK| %2 - TP_FW643_SCIFCLK
SCIF NT-14 (IPD) SCIFDAIN| Gl . TP_FW643_SCIFDAIN
K1 - >
C4150 7p3_TP_FW643 NAND TREE . ¥l INAND TREE NT-OUT NT-17 SCIFDOUT| A1 TP FW643 SCIFDOUT
e R4150 FW643_REXT L8 |REXT P
412 NOTE: NT-xx notes show NT-15 (IPD) SCIFMC| F2 o TP FW643 SCIFMC
12 FW_CLK24P576M_XO 1 2 FW_CLK24P576M_XO_R -« "3 |0
| < NAND tree order.
1% FW_CLK24P576M XI > 613 |[XT NT-9
Sou CRITICAL 1/16W >
1 ME-LF
CERM o w13
o EI%‘?-lS%gM © R4161" 'R4170 i DO SE (1FD) SERTAL EEPROM NT-7 ScL| M2 o o FW643_SCL
== Hcds-usD 2 94K 1o1 783 _TP_FW643 SM > SM (IPD) CONTROLLER NT-6 SDA| Ml 4 _ TP_FW643_SDA
C4151 1 Y TP_FW643_MODE A 72 |MODE_A (IPD) NT-18 v
22PF 1/16W 1/16 > s
il MPoLF nete 53_TP_FW643_CE s L3 |CE (IPD)
‘ 402, 2402 TP_FW643_FW620_L —» DIZFW620* (IPU) MISCELLANEOUS
L 3 . TP_FW643_JASI_EN > D1 |JASI_EN (IPD) NT-11
= CEORZM TP_FW643_AVREG - Al0_|AVREG CHIP RESET NT-5 PERST*~N4 FW_RESET_L 7D6 9c2 7B3
3 e A— 1
TP_FW643_VBUF H13 |VBUF
. FW643_PU_RST L —» X3 FW_RESET* (IPU) NT-8 'R4163
10K
N 42cs_TP_FW643_OCR10_CTL <22 JOCR_CTL_V10 16w
R4162 1C4162 NC X213 [0CR_CTL_V12 (Reserved) ME-TE
470K 0.33UF - 2402
pad 10% vss VREG_VSS
1/16W L ey =
MRS CERM-XSR b I IS Tt 1 B B A ot et I B N 1 =1 B = =1 =] B B = = B B e 1 ] e -1 S
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2 402 a 4 5 E 5 % 4
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Termination
Place close to FireWire PHY

FW643 1.0V GENERATION

4186 FW PO TPBIAS

MIN NECK WIDTH=0.08MM

CRITICAL
04200 1C4250 R4250'] |'R4251
BCP6916DG 90~% 56.2
- 1%
sorazs I L
2 ‘ i . PP1V0_FW_VDD —  =PP1V0_FW_FWPHY a7 402 402 402
| NET_SPACING_TYPE=PWR 2 2
| | s
4388 43as 4287 a1p2 4181 ep3 =PP3V3 FW FWPHY " 3 4 1C4210 |1 C4211 C42 12 C42 13 MIN TLINE WIDTH=0.6MM =
X/ 0.1UF 0.1UF MIN NECK WIDTH=0.1MM
20% 20% -
i 10V 10V
2 CERM 2 CERM CERM 2 CERM
1C4200 (1 C4201 402 402
— 2.2UF 2.2UF e s FW_PO_TPA_P — FW_PORTQ_TPA P 35 10503
gg%% 1\6[415"55 CgLL%Zé‘%OEOCONNECT TO CAPS WITH 0.4 SQ-IN HEAT SINK scs EW_PO TPA N — MAKE*EASEiTR"E FW_PORTOQ_TPA_N ascs 10503
s FW_PO_TPB_P p— MAKE_BASE-TRUE FW_PORTO_TPB P s 10509
= 2 FW_PO_TPB_N — VAKE BASETTROR FW_PORTO_TPB_N ascs 10503
= - — MAKE_BASE=TRUE = = =
C = R4252! 1R4253
56.2
1/16W I/EEW
R4200 wEE T
41n6_TP_FW643_OCR10_CTL FW643 _OCRLO_CTL 1A A3 2w ocrio crn ®
E_BASE=TRUE > 9
1/15W
F-LF FW_PO_TPA CJ
402
'‘R4254
C4254: 4.99K
220PF —— 1/16W

2ND & 3RD TPA/TPB PAIR UNUSED

s EW_P1_TPBIAS — NC_FW_PORT1_ TPBIAS
— MARE_BASE=TRUE
NO_TEST=TRUE

1394 PHY DATA/STROBE OPTIONS

4388 43as 4102 4181 a2ce ep3 =PP3V3 FW_FWPHY

s EW_P1_TPA P NC_FW_PORT1_TPA P

MAKE_BASE=TRUE
NO_TEST=TRUE

NOSTUFF s FW_P1_TPA N NC_FW_PORT1_TPA N
— MAKE_BASE=TRUE
B NO_TEST=TRUE

'‘R4255|'R4256 |'R4257
10K 10K 10K ws FW_P1_TPB_P NC_FW_PORT1_TPB_P

5% 5% 5% MAKE_BASE=TRUE
1/16W 1/16W 1/16W NO_TEST=TRUE
ME-LF ME-LF ME-LF
5402 5402 5402 s EW_P1_TPB_N — NC_FW_PORT1_TPB_N

MAKE_BASE=TRUE
NO_TEST=TRUE

41c6 FW_PHY_DSO0
FW PHY DS1 s EW_P2_ TPBIAS — NC_FW_PORT2_ TPBIAS
e THERE ARE THREE FIREWIRE PORTS, BUT ONLY ONE IS USED.NO STUFF MEANS THAT %Ks-r;sp‘fsng'g
4
FW_PHY_DS2 -
a1ce IT IS IN BILINGUL MODE PULL-UPS ASSERT/ENABLE DATA STROBE ONLY MODE, FW643 s FW_P2_TPA P o NC_FW_PORT2_TPA_P
HAS INTERNAL 100K PULL-DOWNS, ONLY PULL-UPS NECESSARY. - - = — MAKE_BASE=TRUE
NO_TEST=TRUE
FwWw_P2 TPA N — NC_FW_PORT2_TPA N
1R425 8 41B6 — — — — MAKE_BASE=TRUE
10K

NO_TEST=TRUE

— 216w s FW_P2_TPB_P _____NC_FW_PORT2_TPB_P
s = e nsEmme
2402 NO_TEST=TRUE
o FW_P2_TPB_N _____NC_FW_PORT2_TPB_N
= onsEme
o TS ToTROR

NOTE: AGERE’S RECOMMENDATION FOR UNUSED PORTS

FW: 1394B MISC
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R4300
NOSTUFF , 1.00 grRITICAL

CRITICAL CRITICAL CRITICAL SHOULD BE DONE AS A POWER STRIP(SUBPLANE)
L4
DE4300 0 ;r-‘s‘zlxglg-%ov PR =750 Somms
..=PP12V_S5 FW 1N 2 FW_PORTS_VP PPVP_FW_PHY_CPS 1 2  FW_PORTO_VP_F 1YY Y L2 FW_PORTO_VP
| — = LT MIN LINE WIDTH=1.7MM TN LINE WIDTH=1.7mM WIN LINE_WIDTH=1.7MM ’ WIN _LINE WIDTH=1.
MIN NECK_WIDTH=0.25MM MIN NECK_WIDTH=0.25MM MIN NECK_WIDTH=0.25MM sM MIN NECK_WIDTH=0.25MM
- - = = M = =
12 VOLTS CRS08-1.5A~30%PLTAGE=12V VoLTAGE-T2v si VOLTAGE=12V 1 C4300 VOLTAGE=12V
=PPVP_FW_PHY_CPS_FET
7 WATTS MAX PER PORT — — R RS e (1)0.%01UF
2
NOSTUFF  10% CRITICAL " " " " . 603-1
L e .npp3v3 Fw msp Snapback" & "Late VG" Protection
2512 e CRITICAL =
CRITICAL DP4310
DP4310 BAVIIDH-X-G
BAV99DW-X-G
S0T-363
C4310: A C4311: PORT 0
0.01UF 0.01UF ——
i . % - 1394B
XTR XTR
C 02 ) 102
CRITICAL
J4300
al 1394B-K2
= F-ANG-TH
\os03 42ccFW_PORTO_TPB N g
12
QO
10
\0s0s 12c:FW_PORTO_TPB_P :
TPB-
‘ S TPB<R>
2 TPB+
8
\os0s 42c:FW_PORTO_TPA_ N . ve
‘ —+O0|nc
[ £ vG I
10505 1202FW_PORTO_TPA_P . [ s ey
FW_PORTO_TBA R 5 IPA<RS
sses 40 PP3V3_FW_ESD L a0 [opas
CRITICAL P! 11 75
. CRITICAL 13
ESD Rail DP4311 DP4311 NOSTUFF 2
BAV99DW-X-G BAVI99DW-X-G ’70
R4 3290 SoT363 SoT-363 C4332 1 514-0542
asxs 4207 4102 4101 13c0 s =PP3V3_FW_FWPHY 1332 o PP3V3_FW_ESD s suco 0.001UF
o 1% e romi-0.38 = 2o 2
/16w MIN NECK WIDTH-0.25 mm - Cios
[ LATE VG NOTES ] 402
-
CURRENT THROUGH THE BIAS RESISTOR SHOULD BE 5MA FOR A VOLTAGE DROP TO 2.2V CRITICAL
IT IS 2.2V INSTEAD OF 2.7V BECAUSE THE SNAPBACK ESD DIODES HAVE A .5V DROP D4390 =
B S0T23 R43351
.| MMBZz5227BLT1H 1 = I 1C4335
= LM 0.1UF
1/16W %%
MF-LF 2 37n
= 402 603-1
Q4351 L
BSS84 =
S0T23-3-HF
=PPVP_FW_PHY_CPS_FET 4 PPVP_FW_CPS ___ =PPVP_FW_PHY_CPS

a3cs
MAKE_BASE=TRUE —
(e 1A Tep ety
MIN_LINE WIDTH=0.4MM

MIN_NECK_WIDTH=0.2MM

'‘R4350 ©
470K i
5%
1/16W
MF-LF
2 402

FWPHY_CPS_EN_R
‘R4351
330K

Y
1/16W
MF-LF

2402 FIREWIRE CONNECTOR

L FWPHY_CPS_EN
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SATA PORT AO

FOR HDD

MF-LF

CRITICAL
J4510
EP00-081-91
M-ST—SM c4510 ]2 SATA_HDD_R2D_C_P (I 2006 1023
ol ‘ 0.01ur || 10 16v cemn a0z
10203 | o |2 - SATA_HDD_R2D_P C4511 1|2 SATA_HDD_R2D_C_N T 200 1025
102¢3 | j - SATA_HDD_R2D_N ‘ 0.01UF [T 10s 16w comn 402
Q
o 5 102¢3g, SATA HDD D2R C N
O |6 1o2csy, SATA_HDD_D2R_C_P | c4515 1|2 SATA_HDD_D2R [OUTy 70 10203 2006
ol 0.010F || 10v 16v cmmw a0z
C4516 ]2 SATA_HDD_D2R fOUTy 758 1023 2006
= 0.01ur || 10v 1ev cem a0z
518s0251 -
CRITICAL
1520 SATA PORT Al FOR SLIMLINE ODD
47300-1042
F-RT-SM
14
Q 15
> Cc4517 1]]2 SATA_ODD_R2D C_P
(T 2006 1023
|s1 0.010F || 0% 16v cmmw a0z
52 o 102c3 SATA_ODD_R2D_P C4518 1|2 SATA_ODD_R2D_C_N Ty 2006 10263
53 o 10283 SATAioDI:LRZDiN‘ 0.01UF [T %0s 16v  comn 402
[S4
55 o 10283 SATA_ODD_D2R_c_N__C4519 1|2 SATA_ODD_D2R [OUT> 720 10283 2006
6 o 10283 SATA_ODD_D2R_C_P 0.010F || 10v 16v cmmw a0z
ls7 |c4520 e SATA_ODD_D2R [OUTy 750 10253 2008
ialll 0.01ur || 10 16v cemn a0z
o+—
P2 =PP5V_SO_SATA . . ena 60
07P3 =PP3V3_S0_ODD 684
P4
o 4530 'C4531 .
0.1U 0.1UF R4530
= T g a3
2 2 5%
] ® |'E i

603,

SMC_ODD_DETECT 4958

51850602

SATA Activity LED

epa _=PP3V3_S0_SATALED

DEVELOPMENT
R4599"

MCP_SATALED R L

, DEVELOPMENT

DS4599
\Q GREEN-3.6MCD
N 2. 0x1. 25mm-sm

SILK PART=SATA ACTIVE

2

2086 _TP_MCP_SATALED L —  MCP_SATALED L
— MAKE_BASE=TRUE

so0p3 a9ss _SMC_EXCARD _OC_L

SATA Connectors
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8 7 6 5 4 3 2 1

USB PORT 2 AND 3 (C AND D) SHARE OVER-CURRENT WITH PORT 2

CRITICAL
PREVIOUSLY, PORT 3 HAD ITS OWN BUT EFI MAPS THAT TO EXPRESSCARD
SEE RDAR://6250424 U4601
=PP5V_S3_USB A TPS2060 | CRITICAL
46C8 6C3 . IN ouTl| L4 630
MSOP
20c2 USB_EXTC OC L 8Joc1* FERR-250-0OHM
3 6 PP5V_USB2_PORT3 LYY YL PP5V_USB2_PORT3_F
—3dEm1x  ourz " . B
= VOLTAGE=5YV
| Scjoc2* MIN LINE WIDTH=0.6MM
4 MIN_NECK_WIDTH=0.2MM
p—cjenes USB/SMC DEBUG MUX
GND _TPAD
1 01 =PP3V3_S5 SMCUSBMUX
1C4621 |1 C4631 ™M
D . 0., 1UF 0. 1UF 1C4650
» 10v 10V 1UF =
NOSTUFF 2 CERM 2 CERM 90% v CRITICAL
CRITICAL = 402 402 2 i3V J4630
02 USB-K50 E'
: (0:41695* tC4606 CRITICAL F_ANG-TH
9,10F —— 150UF = = CRITICAL 5 m
10V 6
2 CERM 2 BoRY-rant L4631 ‘q
402 CASE-D2-SM vee 120-OHM-90MA O
DLPONS N
5003 4scs 49ms 7ca s1ca SMC_RX L M+ v+ S vER-T DD vBUS
= sics sopa 7pa ascs asneSMC TX L M- [J4 650 ¥- 103c3USB_D_MUXED_N 4 W 3 103c3USB_PORT3_N D- 2 b n'l
PI3USB102ZLE - D+ 3 D+
USB_EXTD_P TQFN 4
10363 2003 79E — b+ i 103¢3USB_D_MUXED_P 1 W 2 103c3USB_PORT3_P GND GND
103¢3 2003 USB_EXTD_N b
USB_DEBUGPRT EN L 4954 p 7
— SEL CHOOSE SMC 5003 = s
OE* SEL| CHOOSE USB ‘ ‘ P!
2 5| 3 4
4600 GND IR 514-0640
ZH =z H
3 7002 6 VBUS =
SOT23-HF
. 1GND
N
R RAEET
one PM_EN_USB_PWR - 0
1 2
. — A = D4630
i 652 Lriew RCLAMPO0502N|
0 402 SLP1210N6
+ o CRITICAL
i CRITICAL
402 L4620
FERR-250-OHM
C CRITICAL PP5V_USB2_PORT2 . 1 W 2 PP5V_USB2_PORT2_F
M%ﬁT%(EIE\:IEs%IDTH*D 6MM sM E
U4600 MIN-NECK_WIDTH=0.2MM
TPS2060
CRITICAL
4608 6c3=PP5V_S3_USB 2 | oura| 7 ..4610 1 C4620
MSOP FERR—ZSO OHM (PUT CAP ON CONNECTOR SIDE) 0.01uF
20c2 USB_EXTA _OC_L 8~loc1* %g%
PP5V_USB2_PORT1_F 2 ooy
b 3oEnis  ourz| © o PP5V_USB2_PORT1 2 ERY N
5 VOLTAGE=5V VOLTAGE=5Y.
20cz USB_EXTB OC L oc2* MIN LINE WIDTH=0Q. GM.M MIN LINE WIDTH CRITICAL
? MIN_NECK_WIDTH=0. MIN_NECK_WIDTH = J4620
L lEN2*
1 4610 USB-K50
GND TPAD Olu c c FEANG—TH E'
. RITICAL
1 m, (PUT CAP ON CONNECTOR SIDE) i p
1C4603 [1C4611 ca J o) a4
0.1UF 0.1UF ° 120-OHM-90MA
NOSTUFE 20% 20% DLPONS 1
— CRITICAL 2% 2% = T DD, VBUS
2 2
1C4601 ,|*Cc4602 CERM CERM E' 103c3 2003 USB_EXTC_N 4 3 103c3USB_PORT2_N D= 2 b
0.1UF ——150UF = CRITICAL e 3 n-l
O ¥ A S 0 4 T P
2 CERM 2 857V USB-K50 W ND GND
102 E?\Eé,gé‘i'gm = FoANG_TH 103c3 20c3 USB_EXTC_P 1 2 103c3USB_PORT2_P
CRITICAL 5 O ,
s I
Lasll 0 ot S
i - 120-OHM-90MA P
= = PONS
SYH_VER-T DD b o |vBus ‘ ‘ 514-0640
103c3 20c3USB_EXTB N 4 3 103c3USB_PORT1 N D— 2 o |p- 2| 5 3| 4 =
D+ 3 EEEE
O |p* 6|vBUS
o3¢ 2003 USB_EXTB_P 1 (\(m 2 103c3USB_PORT1_P GND O | GND oo
2‘ 5 3‘ 4 l 7
B BEEE - n®
6lvBUS ¢ D4620
1eND 514-0640 - RCLAMPO502N|
N L SLP1210N6
J: CRITICAL
= D4610
RCLAMP0502N
SLP1210N6
CRITICAL
CRITICAL
L460
FERR-250
PP5V_USB2_PORTO . LYY PP5V_USB2_PORTO_F
5% s 5%
11 C4600
0.01uF
20¢ (PUT CAP ON CONNECTOR SIDE) o
2 RM
402
CRITICAL
J4600 E i
USB-K50 m
F-ANG-TH
CRITICAL 5
6
14601 b0 @) EXTERNAL USB CONNECTORS
DLPONS
A S ViRt DD 1 VBUS n.l SYNC_MASTER=K50 SYNC_DATE=01/07/2009|
10302 200:0SB_EXTAN YT 10202 USB_PORTO N D= 20 |o- NOTICE OF PROPRIETARY PROPERTY
D+ 3 D+
GND 4 THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
10303 2003USB_EXTA P 1 W 2 10303 USB_PORTO_P ‘ ‘ l GND PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
2 5| 3 4
g 8 g 8 . P 7 I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
6|VBUS - p! 8 II NOT TO REPRODUCE OR COPY IT
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1GND L 514-0640
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CAMERA POWER FILTERING

4784 63 =PP5V_S3_BNDI .

CRITICAL
L4700
FERR-250-0HM

Naaaar

sM

PP5V_S3_BNDI

C4701:
0.1UF —
20%

1ov

CERM

102

~

LAYOUT NOTE:

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

BOTH SIDES OF THE PIN.

CAMERA CONNECTOR

103c3 2003 783 USB_CAMERA P

CRITICAL

L4701
120-OHM-90MA
DLPONS

SB HAS INTERNAL 15K PULL-DOWNS
103¢3 2003 788 _USB_CAMERA N

MOLTAGEl:SV
M

IN LINE WIDTH=0.6MM
IN_NECK_WIDTH=0.2MM

103c3 USB_CAMERA L _P

4786

103c3USB_CAMERA L N

4705 PP5V_S3_BNDT

CRITICAL

J4700
53398-8605
M-ST-SM

| 51850553

K37L (BLUETOOTH) CONNECTOR

MCP HAS INTERNAL 15K PULL-DOWNS

CRITICAL

J4720
53398-8604
M-ST-SM

CRITICAL
SDF4721
STDOFF-4.00D6.5H-1.35-2.4-TH

103c3 20c3 788 USB_BT N N
103¢3 2003 788 USB_BT_P 2 .
o3 =PP3V3_S3 BT i 3
4
1C4720 |tc4721
10UF —— 0.1UF 6
20% —T— 20% p—O
2 Cirm 2
805-1 402
998-2240
ZH4731
7P5R2P1-NSP
CRITICAL CRITICAL 1
4702 J4780
12L 79 53398-8604
*ormons MsT-SM
RERINS .
4 3 C =
10383 USB_IR L N 1
D — 103c3USB_IR L P 2
o 2002 OSBIRE - m PP5V_S3_BNDI_IR 3 998_2240
CRITICAL VOLTA ’ ZHATAL

L47
FERR-250-0HM

4708 6ca=PP5V_S3_BNDI 1 2 |

sM

GE=5V
MIN NECK WIDTH=0.2MM
MIN_LINE_WIDTH=0.6MM

1 C4781

— O

7P5R2P1-NSP
1

Internal USB Connections

SYNC_MASTER=K51

SYNC_DATE=07/09/2008]
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8 7

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

s0s7 _PP3V3_S5_AVREF_SMC

5007 s0p1 601 _=PP3V3_S5_SMC
1.C4903 1.C4904 1 C4905 1.C4906
0.1UF —— 0.1UF —— 0.1UF —— 0.1UF
20% — 208 —— 20% —— 20%
Tov Tov Tov Tov
2 CerM 2 CErmM 2 CErM 2 CerM
U4900 805 402 402 02 402
PLACEMENT TE=P1 4 1 4 i F1l
sovs (gOT}_SMC_EXCARD_PWR_EN e B12 [P10 H8S2117 P60l L13 SMC_PM_G2_EN o> =000 1 CEMENT_NO ace C4907 close to U4900 pin
5 SMC_RSTGATE_L Al ~] K12 -
50D @ - 3 P11 LGA-HF P61 < NC R4999 = SMC VCL
7001 [T)—ALL_SYS_PWRGD_SMC s Al2 |P12 (1 OF 3) p62| K11 g NC e -
7oc1 [T _PWRGD _» B13 P13 OMIT P63 J12 o N 1 2__PP3V3_S5_SMC_RVCC 4907
NC%—¢—D11 P14 P64l K13 SMC_ADAPTER_EN [OUT> 21¢7 sov3 5% MIN NECK WIDTH=0.20 MM ~ ° ] 0.470F
1160 VOLTAGES3. 3V =] =1 B=1 =] B W) -470
2107 (U} EM_RSMRST L < Cl3 P15 P65| J10 o4 wNC wroLE C4920 * 6%
1 2
er 7es (ouE}—IMVE_VR_ON <« Cl2 P16 P66l J11 o SMC_PROCHOT 3 3 L am o 0.10F —— N— xos ‘
2107 (OO} EM_PWRBTN_L < D10 |P17 P67 H12 o SMC BIL BUTTON L (I 5003 comm 2 avee vee VERRVRER 4909° 'R4901
402 4 9 O O — R R
5 ESTARLDO_EN D13 |p20 p70|_N10 SMC_CPU_ISENSE U NC|_E§ - 10K 10K
2000 QUI}—== <+ - W] 3¢ PLACEMENT NOTE=Place R4999 close to U4900 pins N14,N15 H8S2117 NC st st
NCX—a—ELL [P21 P71 M11 o SMC_CPU_VSENSE ] svs - ] LGA_HF 1/16w 1716w
Dl PLACEMENT NOTE=Place C4920 close to U4900 pins N14,N15 MF-LF ME-LF
NC X—a D12 |p22 P72 L1 SMC_GPU_ISENSE s3c3 - 3 oF 3 402 , 5 402
NC F11 |p23 p73| w11 SMC_GPU_VSENSE Sams ( )
K OMIT MD1| D1 o SMC_MD1 (I s1es 704
s00s_SMC_P24 E13 [p24 P74 N12 SMC_DCIN_ISENSE ] e <+
- = MD2| H1 g SMC_KBC_MDE
NC E12 [p25 P75 M1 SMC_PBUS_VSENSE socs 704 s1ca 5006 706 TRy SMC_RESET L » D3 RES* -
s00s_SMC_P26 <__F13 P26 P76/ N13 o SMC_BATT_ISENSE g sees J— 23 |y
socs
%@ EL0 L12 o SMC_NB_MISC_ISENSE s
NC P27 P77 - —NB — (] 5°¢ socs_SMC_EXTAL A2 |EXTAL NMI| E3 o SMC_NMI QI s1cs o0
704 10303 5105 1993 (ETy— LPC_AD<0> <« B9 P30 P80 > SMC_WAKE SCI L omD o
704 10303 5105 1983 706 7Ra BTy LPC AD<1> <—» D9 |P31 P81l B6 > X NC
704 10303 5104 1983¢ET ) LPC_AD<2> <—» C8 |P32 P82l C7 > PM_CLKRUN_L [OTT> 7c8 5105 704 1987 ETRST| H3 o SMC TRST L on s1cs
704 10303 5104 1983 ETy LPC AD<3> <—» B7 |P33 P83| D5 LPC_PWRDWN_L —— (W] 19¢3 7es sipa NO STUFF <
5105 704 10303 153 TNy LPC FRAME L —» A8 |P34 P84l A6 —-»> SMC_TX L [OUT 4605 4588 704 5003 s1Cs AVSS| L9 N N N
o0z 706 [Ty SMC_LRESET L _» D8 [P35 P85| B5 o SMC_RX L I 4605 104 74 asms sopa L VSS—_ 1};1}(902 1};1}(998 34903
10303 502 [Ty LPC_CLK33M_SMC > D7 |p36 P86l C6 4 g (OC) SMB MGMT CLK BT 52> BN B B
s LPC_SERIR D6 39949 XW4900 A A A
o e e P37 P9o| J4 < SMC_ONOFF_L I socs 5003 49449 Y pir pir G2
NC X D4 |pP40 P91l G3 - SMC_BC_ACOK axy soe2 2 5 5 1
s00s_SMC_P41 <« A5 P41 P92l H2 o SMC_BS_ALRT L ] 5o
5:c3@%MP42 P93|_G1 - PM_SLPS3_BUF2_ L (I scs 906 soca Tocs — .
5005 (o} SMS_ONOFF_L P43 Poal HA o PM_SLP S4_L (] 21> 10203 754 3007 s0c3 7008 -
P44 P95 G4 - PM_SLP_S5_L (I 502 NOTE: P94 and P95 are shorted, P95 could be spare. GND SMC AVSS
P45 P96 F4 - PM_CLK32K_SUSCLK m 9B2 10303 vggg; gﬁ‘\é 53R 531 53C3 53C6 303 5306 SARA S4BL
s0cs (gD} SMC_GFX_THROTTLE L <« Cl |P46 P97 Fl g (0C) SMB 0 SO _DATA D =20
5005, SMC_SYS_KBDLED pa7
sics 5003 704 40cs 4605 (QUT}—SMC TX L - G2 |P50
5003 4scs 7ea sica asps [Ty SMC RX L —-»> F3 |p51
5205 (ETy— SMB_0_S0_CLK (OC) o g E4 [P52
(DEBUG_SW_1) sop3_SMC_PAO —-»> N3 [PAO H8S2117 PEO| K1 - SMC_CASE_OPEN ax soe2
(DEBUG_SW_2) sop3 _SMC_PA1 - N1 |pal LGA-HF PE1| J3 -— SMC_TCK (T siva 704 5003
28B8 7C3 7C8 @ PM_SYSRST_ L (oc) < M3 |PA2 (2 OF 3) PE2| K2 - SMC_TDI m 51D4 7D4 50D3
5003 4604 GOUT} USB_DEBUGPRT EN L (oc) < M2 |PA3 OMIT PE3| J1 —-»> SMC_TDO [OUT) 5105 704 5003
ssc1 2183 2184 3285 31as¢HT ) MEM _EVENT L (OC) o4 » N2 |PA4 PE4| K4 - SMC_TMS (TN 5105 704 s003
s0c3_SMC_PAS5 OC) o o L1l |pas PFO|_K5 > NC
SYS_ONEWIRE X3
5003 BTy _ONEWIRE ~~~ (OC) g g K3 PA6 PF1| N5 - SMC_SYS_LED [OUT> sons
2107 T} PM_BATL OW_L (oc) < L2 |PA7 —
PF2| M6 -— SMC_LID axy soee
NCx%——p—— B8 |PBO PF3|_L5 «— X NC
21¢7. SMC_RUNTIME_SCI L - C9 |pPB1 PF4| M5 > X NC
ases (IR SMC_ODD_DETECT > B9 |pB2 PF5| N4 > SMC_MCP_SAFE_MODE oDy s0ss
s0c3_SMC_PB3 (See below) < A10 |pB3 PF6| L4 > NC
sons TNy SMC_EXCARD_CP - c10 |pB4 PF7| M4 » X NC
% < B10 |PBS
[TxySMC_EXCARD OC L e c11 |pB6 L E— S (o
so0a se - PG1| N - =SMC_SMS_INT s003 NOTE: SMS Interrupt can be active high or low, rename net accordingly.
s0c5 s0C3 SMC_GFX_OVERTEMP_L - All [pPB7 il < u g Ity
R T - pG2| K8 <«—p (OC) SMB_BSA DATA s2c3 If SMS interrupt is not used, pull up to SMC rail.
+-—> D P P P
5600 @UT}—SMC_FAN_0_CTL - Gl1 |pco PG3|_K7 <—» (OC) SMB_BSA CLK B 520
5688 GGTT} SMC_FAN_1_CTL - G13 |pCl PG4| K6 e—» (OC) SMB A S3 DATA CBD 50
5700 @UT}—SMC_FAN_2_CTL - F12 |pC2 PG5|_N6 <—p (0C) SMB A S3 CLK D 520
5003 (oTT}—SMC_FAN_3_CTL - H13 |pCc3 PG6|_ M7 <—p (OC) SMB B SO _DATA D s
sece [Ty SMC_FAN 0 TACH - G10 |pC4 PG7|_L6 <«—p (0C) SMB_B_SO_CLK D s
SMC_FAN_1_TACH G12
seas IR - PC5 PHO| _E2 SMC_PROCHOT SOT s083
s7ce [Ty SMC_FAN 2 TACH > H1l |pcé 2 - SMC THRMTRIP om>
SMC_FAN_3_TACH > J13 |PC7 PH1 F2 o [OUT S0z
s003 TR - pH2| g2 . SMC_PH2 003
socs TNy SMS_X AXIS —-»> M10 |PDO PH3| A4 ALS_GAIN 5005
socs SMS_Y AXIS - N9 |pD1 PH4| B3 > X NC
- BROKE SYNC FROM T18 ON 7/1/08; K50 NOW MASTER
5005 [Ty SMS_Z_AXIS > K10 [PD2 PH5| C4 > NC
s0cs m SMC_ANALOG_ID - L8 |PD3 SMC
socs SMC_NB_CORE_ISENSE M9 |pD4
socs [EEySMC_NB_DDR ISENSE 8 |pD5 SYNC_MASTER=K50 SYNC_DATE=01/07/2009|
5 ALS_LEFT K9 |PD6
s D> - NOTICE OF PROPRIETARY PROPERTY
so00s [TWy—ALS_RIGHT > L7 |pD7

SMC_PB3:

SMC_IG_THROTTLE_L for MG systems.
Otherwise, TP/NC okay (was ISENSE_CAL_EN)
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UNUSED TP/NC ALIASES - PORT D - INTERNAL PULLUPS
SMC Reset Button / Brownout Detect / 5007 4904 cp1_=PP3V3_S5_SMC
SMS_Z_AXIS — NC_SMS_7Z_AXIS
_PP3V3 S5 SMC o —— MAKE_BASE-TRUE NO_TEST=TRUE ascs socs_SMC_ONOFF_L R5032 10K, 2
Sop1 asea oo 4ons_ALS_LEFT — TP ALS LEFT 4oms_SMC_LID R5033 100K 1 , 5% 1/iew  mr-LF 402
ALS_RIGHT _ M:“:‘J:\I_SA:T;;ZHT 4sas_SMC_PH2 R5034 10K . , 5% 1/iew  wr-LF 402
C5000 * CRITICAL 1 o —— MAKE_BASE=TRUE s1c5 704 ascs asms asps_SMC_TX L R5035 10K, , 5% l/iew  wr-LF 402
0-1uf —— 1}1?000 ascs asms 7ca sica aeps_SMC_RX L R5036 100K . o 5% t/rew me-nr 402
DEVELOPMENT v Ll U5000 58 UNUSED TP/NC ALIASES 4985_SYS_ONEWIRE R5037 2.0k . , 5% i/iew meir 402
/16w =
S5000 oz NCP303LSN MP-LF 4scs_SMC_BS_ALRT L R5038 100K , 5% /16w mP-LF 402
EV%%)_(EFO3W Sorzs-s—ar 240 a5ns _ALS_GAIN — NC_ALS_GAIN _ 4905 704 s105_SMC_TMS R5039 10K . S5t i/iew wrir 402
E 2 sc3g SMC_MANUAL RST L 5/ CD ouT|: SMC_RESET_L [OUTy 706 sica 704 asca suC PM G2 EN M::’:\;Z:T:;E a2 ES*TEST_TRUE 704 5105 4955_SMC_TDO R5040 10K , St  l/iew  mr-tr 402
D N __4NC IN|2 T — SxepasaERuE 4985 704 s104_SMC_TDT R5041 10K . , v aen weiE a0
C5001 * GND 4ocs_SMC_SYS_KBDLED - TP SMC_SYS_ KBDLED 4085 7p4 s10a SMC_TCK R5042 10K p 5% 1/iew  mF-LF 402
= s8s 704
0.01UF —— T MAKE_BASE=TRUE R504 10K 5t 1/1ew  MP-LF 402
? T 49ps_SMC_EXCARD_PWR_EN — TP_SMC_EXCARD_PWR_EN 4988 asc3_SMC_EXCARD OC_L NO_STUFF 5043 1 2 > e e o
3 4 CERM = MAKE_BASE-TRUE 4985_SMC_PAO R5096 10K 2
‘ l 402 4ocs_SMS_ONOFF_L - TP SMS_ONOFF L 4oms_SMC_PA1 R5090 10K , 5% 1/iew  mP-LF 402
—— HAKE_BASE-TRUE 5t 1/1ew  MP-LF 402
- s_SMC_BIL_BUTTON_L R5092 10K, 2
ILK =, SMC_RSTGATE_L — TP _SMC_RSTGATE_L 49es =
SILK_PART=SMC RESET 1 o = I_shc_rst R g— R5095 100K . TR VAT = T
= 4scs_SMC_P24 — TP sMC P24 4sns_SMC_FAN_3_TACH R5097 100K o 5% 1/iew  wr-LF 402
MAKE_BASE=TRUE roee_SMC_BC_ACOK R5047 108 . S5t i/iew wrir 402
4scs_SMC_P26 — TP _SMC_P26 5t 1/16w  WMF-LF 402
POWER BUTTON T MAKE_BASETRUE 2107 4305_SMC_ADAPTER_EN R5049 10K . 2
5t 1/1ew  MP-LF 402
49cs_SMC_P41 — TP _SMC_ P41 4988 aspa_ USB_DEBUGPRT EN_L R5098 10K 2
SILK PART=PWR BTN —— MAKE_BASE=TRUE 5% 1/16W  MF-LF 402
49cs_ESTARLDO_EN — TP _ESTARLDO_EN 4985_=SMC_SMS INT —— SMC_SMS_INT R5091 10K, 2
1 . . 53398-8602 —— HAKE_BASE-TRUE —— MAKE_BASE=TRUE 5t 1/16w  WMF-LF 402
SMC Crystal Circuit ST
y H-sT-su ANALOG SENSORS
s_SMC_DCIN_ISENSE —  SMC_12V_SO_ISENSE
CEZOPZFO POWER_BUTTON_L 51850550 e — AKE_BASE-TRUE e
1oes_SMC_XTAL e 4scs_SMC_PBUS_VSENSE — _SMC_12v_S0 VSENSE 32 sap6 saps ens_=PP3V3_SO_SMC
| - BASE=
5_SMC_BATT_ ISENSE — SMC 12V _S5_ ISENSE
CRITICAL AR e = = —— MAKE_BASE=TRUE 5381 4988 SMC_PAS5 R5093 10K . 2
¥5020 ! o CRITICAL ascs_SMC_NB_MISC_ISENSE — SMC_12V_S5_VSENSE s34 5% 1/1ew  Mr-LF 402
20.000M [ 02 —— HAKE_BASE=TRUE socs 4oms_SMC_GFX_OVERTEMP_L R5099 10K . 2
su-4 Cc5021 = R51(1’<10 190 _SMS_X_AXTS — _SMC_1V5_S0_VSENSE sacs 5% p/aew weere 402
2 22PF 1 2 i SMC_ONOFF_L prrrmy 4scs sova MAKE_BASE=TRUE
1sns_SMS_Y_AXIS — SMC_MCP_CORE_VSENSE send
ascs_SMC_EXTAL . L] PEVELOPMENT Pl = Sinxe_Bnss-mmun
I MF-LF 49ns_SMC_NB_DDR_ISENSE — SMC_1V5_S0_ISENSE 543 4985_SMC_CASE_OPEN R5046 10K . 2
£ 1 1
o S5010 402 Cc5010 —— MAKE_BASE-TRUE PM SLPS3 BUF2 L R5094 100K . . 5t i/iew wrir 402
cery = EVQOXTO3W 0.1UF sons_SMC_NB_CORE_ISENSE —_  SMC MCP_CORE_ISENSE sun 7008 49¢s 906 6Co VAT EaTE T
C 40 — > 2 = HAKE_BASE=TRUE 5555 ISENSE_CAL_EN yaxs R5088 100K . B
2 ACED'_‘I;M 4oms_SMC_PB3 — 5% 1/16w MF-LF 402
7008 4scs 3807 784 10283 21c3_PM_SLP_S4 L wnxm R5089 100K , 2
L PM SLP S5 L - 5% 1/16w  MF-LF 402
= ascs_PM_SLP_S5_]
3 ? 4 MISC. SIGNAL ALIASES L
SMC PROCHOT 3.3V LEVEL SHIFTING -
L
SMC_ANALOG_ID — ACDC_TEMP
SILK_PART=SYS POWER aone —— AKE_BASE-TRUE oo
= =PP3V. MC_L
SMC A REF Supp ly - socs 4oss_SMC_GFX_OVERTEMP L —  MXM ALERT L . 5084 S0A8 6B4 3V3_S0_SMC_LS
U —— HAKE_BASE=TRUE
1
CRITICAL 49cs_SMC_GFX_THROTTLE_L o — MXM_PWR_LEVEL ssee 1306 1283 1106 1005 eps _=PP1V05_S0_CPU ?750078
= HAKE_BASE=TRUE
VR5065 16 T1ew
_ REF3133 ME-LF
=PP5V.
1IN out| 2 MIN NECK WIDTH=0.2 mm 51 R5070
VOLTAGE=3.3V 1 2 SMC_IG_THROTTLE L 2184 2183 3.3K SMC_PROCHOT_3_3 L pree
GND A MAKE_BASE-TRUE N
1 C5067 1716w fraed
’ —— 0.01UF MESST 4402 3
— 10%
2 SV PART NUMBER | ALTERNATE FOR | BOM OPTION REF DES | COMMENTS: R5019 ¢ CPU_PROCHOT BUF gMSD("I‘ZZOA—x—G
402 23632
1 C5065 €5066 * 0 s
—L 0.a70F 35351381 35351278 ALL Intersil ISL60002-33 49ns _SMC_MCP_SAFE_MODE 1 2 MCP_SPKR 2103 o c
T PU
A 08, % FOR <RDAR://PROBLEM/5925345> 1/51%5W R?%ZI V ’ Q5077
CERM-XSR X5R .
902 603 MEBIEF 100B3 14B6 ]uca@ CPU_PROCHOT_L 1 2 CPU_PROCHOT I_R 2 L’\g MMDT3904-X-G
st soT-363-LF
1/16w -
GND_SMC_AVSS 4962 3382 53A4 5381 53C3 53C6 5303 5ID6 S4A4 S4B ueLr 1 -
B 3 +
FROM SMC QSOQS
2N7002DW-X-G
sor-363
495 [Ty SMC_PROCHOT
SIL: FOR DEVELOPMENT USE ONLY
4
@:=PP3V3 83 SMC o ENT L SMC & MXM THERMTRIP LEVEL SHIFTING
1 soc2 sons epa_=PP3V3_SO_SMC_LS =
R5075 -
1K ‘
£ MXM MXM
HDD OUT OF BAND TEMPERATURE SENSING LEVEL SHIFTING 216 meoes | R5018
MEoLF R5069
MXM THRMTRIP_L 1 2 PM_THRMTRIP_L
SYS_LED_AN 2402 10K 3.3K ‘ [OUT) 10c6 10083 1487
5% 5%
socz soss ssa_=PP3V3_SO_SMC_LS SILK PART=SIL 1/16w 6w 1716w PULL-UP ON PAGE 14
1 - MF-LF MF-LF 3 MXM MF-LF
DEVELOPMENT 2402 2 402 402
1 Q5096 Q5095
R5061 v\ALED5075 FROM SMC
'R5064 1K X GrEEN-3. 61CD 2N7002DW-X-G 2N7002DW-X-G
62K 5% 2 2.0X1.25MM-SM o MXM THRMTRIP a9as IR SMC_THRMTRIP
/16w
+ ME-LF
1/16W 2402 TO SMC SYS_LED_CATH P
ME-LF
402
LOW: -0.3V TO 0.5V 2 SMC_HDD_OOB_TEMP SMC_EXCARD _CP 4955 BN 05096
MAKE_BASE=TRUE FROM MXM = =
HIGH: 2.0V TO 3.6V DEVELOPMENT ﬁ» 2N7002DW-X-G
sor-363
FROM HDD R5060 Q o508 [Ty MXM_OVERT L 2\c| | s
. 298, on oo 1 e37003 =
55D6 m HDD B_TEMP 1 2 HDD B_TEMP_R MMBT3904G a9ss_SMC_SYS_LED = 1
N SMC Support
1/16w
A R5063" mroLr 2 = SYNC_MASTER=K50 SYNC_DATE=01/07/2009|
200K
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1/16w =
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LPC+SPI Connector

FRANK CONNECTOR

CRITICAL
Lp U
55909-0374
M-ST-SM
D sics sics 70 o1 =PP3V3_S5 LPCPLUS 31 32 D
0 oni_=PP5V_S0_LPCPLUS ‘
1 2 - LPC_CLK33M LPCPLUS (I 952 10303 704
o4 10303 ascs 1993 (gTy LPC_AD<0> 3 . LPC_AD<2> B> 1953 5co 10303 708
oa 10303 ascs 19m3 708 7as (T LPC_AD<1> 5 s LPC_AD<3> GED> 190 4sca 10303 70n
7 8
7ct sune zy—SPI_ALT_ MOST - ] 0| SPIROM USE_MLB BT 5107 7
sine 7es oom SPI_ALT_MISO - 11 12 o SPI_ALT CLK e R
asca 70 20303 153 [rwry LPC_FRAME L 13 14 |g | SPI ALT CS L O sics e
1987 704 ascs 7o PM_CLKRUN_L - 15 16 LPC_SERIRQ CBD 1997 4scs 7o
5003 4985 7D4 SMC_ TMS - 17 18 - LPC_PWRDWN_L (I 2003 7o ascs
DEBUG_ RESET L 19 20 SMC_TDI s
BN _RESET_ Dy b — T o1 om0
s003 704 455 SMC_TDO -l 2 22 | g SMC_TCK BT 704 4995 5003
— sser 700 [y SMC_TRST_L > 23 24 - SMC_RESET_L [OOT> 706 sovs 704 asc3 I
4sc1 704 SMC_MD1 - 2 26 | SMC_NMI [T 704 49e1
5003 700 ascs 4350 105 [y SMC_TX_ L 27 2 |, | SMC RX L BTy 05 71 49me 4acs 5003
29 30 | LPCPLUS_GPIO DOT> 1907 7es
33 34
MCP79 Internal SPI MUX Support

Alternate SP I ROM Support >1680573 = Not supported in Rev A0l MCP79 silicon

5105 5109 700 si_=PP3V3_S5_LPCPLUS )
e o _=PP3V3_S5 ROM LPCPLUS epa_=PP3V3_S0_LPCPLUS C
C o 1C5144 s105 sica 704 ep1_=PP3V3_S5_LPCPLUS
R5144! 04, 1UF R NOSTUFF
20K 2 iﬁ;{M R5140
1158 LPCPLUS 105 100K 2 |—1Ku};1 3 LPC_FRAME PU
M6, U5100 fraesd @ IE NOSTUFF
PI5A3157 = 0 *® R5141°
siceoum SPI_MLB_CS L 1|1 S597°  sene I%,| SPIROM USE_MLB o) 05140 470
1 SSM3J16FV 110w
MF_LF
SOD-VESM-HF 202
2| enp vee| 2 2
LPC_FRAME R L 1scs 10303
R5145 R5142
5100 704 (OO} SPI_ALT CS_L 3 - . 4103:SPT_CSO0_L 1 y 2 SPI_CSO_,RI_L mmzl];m From Frank Card 1 2
— Pull-up on debug card VER 1 PRODUCTION P}If}gg PLACEMENT_NOTE=Place near U1400 1 Pi%y PLACEMENT_NOTE=Place near J5100 —
= CRITICAL R5146 402 MEE%F
1 2 SPI CS1 R L USE MLB -— =SPI CS1 R L USE MLB BT 2167
=  MAKE_ = — = == = =
NOSTUFF 1 l%sw PLACEMENT NOTE=PLACE NEXT TO U5100 NOSTUFF _BASE=TRUE
R5147 Mios" R5143
1 2 SPI_CS1 R L 1,0, 2
1/51%6W PLACEMENT NOTE=PLACE NEXT TO U5100 To Frank Card 1 l%sw PLACEMENT NOTE=PLACE NEAR R5147
o5 o5

MCP79 Rev A0l requires external MUX, Rev B0l should support internal MUX

SPI Bus Series Resistance Option |

LPCPLUS
R5156
0
5104 7cs (OUT} SPI_ALT CLK 1 2 SPI_CLK R CIN] 758 2183 10383 61c6
PLACEMENT_NOTE=Place next to R6150 ke LPCPLUS
b R5157
s105 704 (OUT} SPI_ALT MOSI 1 2 SPI_MOSI_R (] 2102 10383 61c2
LPCPLUS e PLACEMENT NOTE=Place next to R6152
R5158 Meos
0
7ot 5105 [Ty SPI_ALT_MISO . : $PI_MISO [T 7o o102 10900 2100 LPC+SPI Debug Connector
A PLACEMENT _NOTE=Place nmext to R6105 PR SYNC_MASTER=K50 SYNC_DATE=01/07/2009) A
M
02
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8 7 6 5 4 3 2 1

" n " " . " " .
MCP79 SMBUS "0" CONNECTIONS SMC "0" SMBus Connections SMC "A" SMBus Connections
NOTE: SMC RMT BUS REMAINS POWERED AND MAY BE ACTIVE IN S3 STATE
s2cs esa =PP3V3_S0_SMBUS s =PP3V3_S0_SMBUS_SMC_0_S0 «:=PP3V3_S3_SMBUS_SMC_A_S3
MCP79 R5200'| |'R5201 SO-DIMM "A" sMC R5250'| |'R5251 MXM TEMP sMC R5270'| |'R5271
01400 4.7K 4.7K Ta100 04900 4.7K 4.7K GPU ON CARD - J8400 024900 100K 100K
1/125 ?jlsw . 1/125 ?jlsw NV INSIDE (WRITE: OX9E READ: 0X9F|) 1/125 1/16W
(MASTER) MF-LF MF-LF (Write: OxAO Read: OxAl) (MASTER) MF-LF MF-LF MXM CARD (WRITE: 0X98 READ: 0X99) (MASTER) MF-LF MF-LF
a0z, , 402 a0z, , 402 a0z, , 402
D 2103 EQESMBus,MgP,O,CLK ——  =I2C_SODIMMA_SCL 31a5 4oss SMB_0_SO_CLK 10603 — SMBUS_SMC_0_S0_SCL —  =SMB_MXM THRM_ SCL 588 49nsSMB_A_S3_CLK 10603 — SMBUS_SMC_A_S3_SCL
106D3 MAKE_BASE=TRUE — ~—— MAKE_BASE=TRUE — ~—— MAKE_BASE=TRUE
2103 1356 SMBUS_MCP_0_DATA j— =I2C_SODIMMA SDA 31a5 49csSMB_0_SO_DATA 10603 — SMBUS_SMC 0 _SO_SDA — =SMB_MXM THRM SDA a58 49as SMB_A_S3_DATA 10603 — SMBUS_SMC_A_ S3_SDA
106D3 MAKE_BASE=TRUE — ~—— MAKE_BASE=TRUE — ~ MAKE_BASE=TRUE
] ] ]
SMBUS 0 ALSO GOES TO THE XDP CONNECTOR .
SO-DIMM "B
33200 MCP TEMPS
WRITE: OXA2 READ: OXA EMC1403-2: " "
( ° 0xa3) C1403-2: U5533 UNUSED SMC "BATTERY A" SMBUS CONNECTIONS
(WRITE: OX9A READ: 0X9B)
—  =I2C_SODIMMB_SCL 328
- — =SMB_MCP_THRM_ SCL sscz 01 =PP3V3_S5_ SMBUS_SMC_ BSA
— =I2C_SODIMMB_SDA 3285 -
— —  =SMB_MCP_THRM_SDA ssez
‘DIODEI: DIE DIODE2: HEATSINK 5280] 1 5281
SMC 100K 100K
04900 5%
(MASTER) fraes e
" " . - =
SMC "B" SMBus Connections
1955 SMB_BSA_CLK 10603 — SMBUS_SMC_BSA_SCL
= VAKe_BASE-TRUE
s =PP3V3_S0_SMBUS_SMC_B_S0 4985 SMB_BSA_DATA 10603 — SMBUS_SMC_BSA_SDA
= VAKe_BASE-TRUE
‘ J
1 1
SMC R542672 1}572[(61 CPU DIE TEMP
04900 /' 5 53' . EMC1042-2: U5570
" " 1/16W 116w
MASTER - - WRITE: O0X9A READ: 0X9B
MCP7 9 SMBUS 1 CONNECTIONS ( ) MFaﬁgz 2':5:“ ( ) SMC "MANAGEMENT" SMBUS CONNECTIONS
C 455 SMB_B_S0_CLK 10603 — SMBUS_SMC_B_S0_SCL —  =SMB_CPU_THRM_SCL ssca
— JAKe_BASE-TRUE —
5 =PP3V3_S0_SMBUS =
208 et 4onsSMB_B_S0_DATA 10603 — SMBUS_SMC_B_S0_SDA —  =SMB_CPU_THRM_SDA sspa 62 =PP3V3_S0_SMBUS_SMC_MGMT
— JAKe_BASE-TRUE —
]
R5202° 'R52
MCP79 5202 R5203 MIKEY sSMC R5290°| |'R5291 VREF DAC
U1400 ) B 39800 REMOTE TEMPS 4.7K 4.7k
MASTER) :ﬂ/‘]g;‘] :ﬂ/‘]g;‘] (WRITE: 0X72 READ: 0X73) EMC1047-1 HEX DIODE SENSOR EMC1047-1 U5500 SEE TABLE U4900 1/125 ?jlsw U2900
( 02, , 402 ) ) DIODE FUNCTION (WRITE ,OXQB RE’AD 0%99) (MASTER) s et (Write: 0x98 Read: 0x99)
: : 203, L4
MBI MCP 1 LK — =12 AUDI L
e S e Trus — C_AURIO_SC ose7 1 ODD TEMP SMB REMOTE TEMP SCL 1505 SMB_MGMT CLK 10603 —  SMBUS_SMC_MGMT_SCL __  =I2C_VREFDACS_SCL 0c7
- 2 LCD TEMP — = 55A6 ~ MAKE_BASE=TRUE —
SMBUS_MCP_1_DATA — =I2C_AUDIO_SDA — —
1 NAKE BASE=TRUE — o8e7 3 AMBIENT TEMP 49cs SMB_MGMT DATA 1063 — SMBUS SMC_MGMT_SDA — =I2C_VREFDACS_SDA 2007
] — =SMB_REMOTE_TEMP_SDA 5586 —— MAKE_BASE=TRUE —
| 4 CPU HEATSINK — | -
5 MXM HEATSINK
6 HDD TEMP
MARGTI I TROL
PCI-E MINI CARD GINGING CONTRO
U2901
33400
(WRITE: 0X30 READ: 0X31)
M35E: NO TEMPERATURE SENSOR
M35B: (WRITE: 0X90 READ: 0X91) . —12C PCA9557D SCL 2on
=SMBUS_MINI_SCL 343 —
——  =I2C_PCA9557D_SDA 29n8
— =SMBUS_MINI_SDA 343 —
DIGITAL LCD TEMP
B J5560
TMP275: UL
(WRITE: 0X94 READ: 0X95)
=SMB_LCD_TEMP_SCL ssad
— =SMB_LCD_TEMP_SDA ssad
A SYNC_MASTER=DEREK SYNC_DATE=11/07/2008|
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3

5386 1207 1106 1185 eps_=PPVCORE S0 CPU

CPU Voltage Sense / Filter

Place short near U1000 center

XW5309 R5309
i
4.53K
5 &2 CPUVSENSE_IN L A3, sMc cPu_vsENsE [oUTy 55
1
1/160
ME-LF 1 C5309
02 0.22UF
204
6.3

PPV_S0_MXM_PWRSRC

5303

MXM_PWR_SENSE

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

r
PCB:
'

PLACE C5359 WITHIN 1" OF SMC (U4900)

SMC_GPU_VSENSE

'‘R5353
18.2K
1%
SCALE COUNT 1;_11?;!
4 v/v .0129 V/COUNT 40;
ADC IS 10BIT 0 TO 1023
0 TO 3.3V
'‘R5354
6.04K
1%
1/16W
MF-LF
2402

53A2 53A4 53B1 53C3 53C6 53D3 54Ad 54Ba

ascs
MXM_PWR_SENSE

L GND_SMC_AVSS yc; 50

53A2 53A4 53B1 53C3 53C6 53D6 54Ad 54B4
343

OMIT
Pl RC cl to SMC
ace crose to MXM PWRSRC (GPU CORE & MEM) CURRENT SENSE RO5 32850
%;‘7 K50 SET FOR APPROX 2V AT 4A ON PWRSRC K51 SET FOR APPROX 1.98V AT 5.5A ON PWRSRC
MF
2512-1 SCALE COUNT SCALE COUNT
= = MXM_ PWR PP MXM_PWRSR! 5
s4p6 soc1 ems_=PP3V3_S0_SMC i oni_=PPV_S0 PRV igﬂ <o SRC 5305 2 A/V .0064453 A/COUNT 2.778 A/V .0087518 A/COUNT
CRITIICAL 3 4 | voLTAGE=1
MXM DWR SENSE MIN. LINE WIDTH=0. g mm ADC IS 10BIT 0 TO 1023 ADC IS 10BIT 0 TO 1023
LPWR MIN NECK WIDTH=
MXM_PWR_SENSE 3 e gpgcmG TS0 2 mm 0 TO 3.3V 0 TO 3.3V
1C5380 Vee MAX NECK LENGTH=3 MM
0.22UF U5380 _
S 8% X4073TAXK+G6 —— =PPV_S0_MXM_PWRSRC g1
X5R 70
CPU SUPPLY POWER SENSE FILTER 402 RS P 10sc3MXM PWRSRC SENSOR P PART# QTY | DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION
= RSiM 108c3MXM PWRSRC_SENSOR N 10750063 1 25 MILLIOHM R5380 CRITICAL K50_BETTER
R5370
4.53K OUT| ! o SMC_GPU_ISENSE 4ocs 10780111 1 18 MILLIOHM R5380 CRITICAL 24 _INCH_MXM
71es [Ty IMVP6_PMON 2 2 o SMC_CPU_ISENSE Uy scs GND P
1% 2 1 13250242 1 CAP,0.082UF, 402 5381 CRITICAL MXM_PWR_SENSE
1/160 R C5381
sy C5370 0.082UF 11650090 | 1 | RES,10KOHM,5%,402 c5381 CRITICAL 16
0.22UF 104 , 5%,
204 = Z
2 S 35352291 SoamexTR
402 AIN = 2
¢ ° GND_SMC_AVSS socs 5007 s3n2 s34 5301 5366 390 5306 54nd 3438
532 53A4 5381 533 5303 5306 S4Ad S4Bd 3383 3033
Place RC close to SMC
PCPU = VPMON / (17.5 * .0021)
MIT
0 12V RAILS CURRENT/VOLTAGE SENSE
R5381
0.018
1%
1w
MF
2512
evs_PP12V_S5_INPUT 1 PP12V_S5 ez 7c3 sms
3 4 703 6p7 688 ens 78c1_PP3V3_SO o
SENSE_12V_S5_N 5383 108c3 12V_PWR_SENSE
CPU POWER SENSE CALIBRATION CIRCUIT SENSE 129 852 s 1o 15382
o 0.22UF CRITICAL
. . . . . n . MIT 20%
Switches in fixed load on power supplies to calibrate current sense circuits R5382 2 B3V 12V_PWR SENSE
8
0.010 402
1%
MEALF = U% 381 12V_PWR_SENSE
2512 MAX4377TAUA
7207 7108 sa _=PP12V_S0_CPU eos_PP12V_SO_INPUT 1 PP12V_S0 7000 eas 703 538 OMAX_HF 125?3%(3
3 4 s3ca 10sc3_SENSE_12V_S5_N 2 |rs1 M ouri| ! SMcC 12v_S5 ISENSE R 1A 2 SMC_12V_S5_ISENSE _ socs
DEVELOPMENT 1207 1106 1185 s30s es_=PPVCORE_S0_CPU s3ca 10sc3_SENSE_12V_S5_P 3 |rs1_p ourz| 7 .
B RITICAL ISENSE_CAL_EN LS12V DEVELOPMENT SENSE_12V_SO0_N 5355 106cs SENSE 12V SO B 5 | rss » elie
10K R5343" SENSE_12V_S0_P 5553 105c3 e 6 12V_PWR_SENSE
316w 30 MENT 1.00 5384 100c3_SENSE_12V_S0_N RS2_M _PWR_
ELE ng%E ] LT - 9% GND 12453384
. K
2"¥ NTR4101P 2 L 4 MC_12V SO ISENSE R 1 AN 2 SMC 12V _SO_ISENSE  socs
ISENSE_CAL EN L SOT-23-HF 470K 1206,
MIN-NECRWIDTH 16w = L /isu omMIT omMIT
- — ‘ Z; CPUVCORE ISENSE CAL - ME-LF
bevszomENT )| HERON RS 35382202 1¢5383 | c5384
PP12V_SO GAIN = 20 —— 0.220F 0.22UF
1RE)34 1 7 DEVELOPMENT 3ca 7c3 sca PP12V_S5 5384 7D3 6A6 7088 = N 208 N 208
%%OK CRITICAL . 12V_PWR_SENSE . 12V_PWR_SENSE xR xR
216 ; WA R5385 R5387 B ——
MF-LF 18.2K GND_SMC_AVSS $385 3087 3353 3%
o2 G 18.2K . e 3588 3383 3388
2 < SUPgR7SgT6yG 1% 1t
1/16W 1/16W
ISENSE_CAL_EN_L_ R }_{ MP-LF MP-LF
S 2402 2402
3 12]3]s]6 o SMC_12V_S5_VSENSE socs o SMC 12V_SO_VSENSE socs
DEVELOPMENT
12V_PWR_SENSE 12V_PWR_SENSE
295339 . PR
7002 1R538 C5386 R5388 |1 c5388
< NSprastari 6.04K
soecs_ISENSE_CAL_EN 1\&] s _ 22UF : 0.22UF

2
1/1sw 1/16W 2%y
[ ME-LF X5R
2 2" 402 2402 402
GND_SMC_AVSS 92 30m7 3387 531 53C3 53C6 5303 5306 S4A4 GND_SMC_AVSS 4ocy 5087 53a4 5381 53C3 53C6 5303 5306 54Ad 5484
L 3883 3353 L 5363 3353
PART# QTY | DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION RANGE
10750069 | 1 | 10 MILLIOHM R5382 CRITICAL K50_BETTER 10A
1070112 | 1 | 8 MILLIOHM R5382 CRITICAL 24_INCH_MXM 12.5A
10750070 | 2 | RES,0 OHM,2512 R5381,R5382 CRITICAL 16
1070111 | 1 | 18 MILLIOHM R5381 CRITICAL 12V_PWR_SENSE 5.5A
11650090 | 2 | RES,10KOHM,5%,402 C5383,C5384 16
13250080 | 2 | CAP,0.22UF,20%,6.3V,X5R,402 ©5383,C5384 12V_PWR_SENSE

SIZE DRAWING NUMBER REV.
IG CONFIGS DO NOT NEED 12V POWER SENSE BECAUSE THE CONFIGURATION DOES NOT DRAW D 051-7973 A
CURRENT WHICH APPROACHES THE ACDC SPEC APPLE INC. SCALE 5T o
NONE 53 109
[ | y i |

12V_PWR_SENSE SHOULD BE STUFFED FOR MXM CONFIGS
IG CONFIGS WILL NOT HAVE THE SENSORS, SO CAPS FROM THE RC FILTER
BECOME RESISTORS TO GROUND (SO SMC READS 0)

Current & Voltage Sensing
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OMIT
R5400 1.5V SO CURRENT SENSE
0.002
1%
1/4w
MF-LF |
1206 MCP_PWR_SENSE
78as__ PP1V5_S0_FET 1 2 PP1V5_S0 70A8 6C6 7D3 54C5 v+
3 4 = MCP_PWR_SENSE
D U5400 R5401
INA210 4.53K
10803 SENSE_1V5_S0_N 5 |rn- $C70° ouT | 6 SMC_1V5_SO_ISENSE R 1 > SMC_1V5_S0_ISENSE s0c3
1/11%5W
10sc3 SENSE_1V5_S0_P 4 TN+ REF| L HESLE MCP_PWR_SENSE
1C5401
GND —— 0.22UF
35352073 o S &%y
GAIN = 200V/V 5B
TRANSFER RATIO = 0.4V/A GND_sMC_AvSS 4563 s0m7 3am2 s34 5301 3303 3266 5303 5306 34ma
4387 3222
PART# QTY DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION
10450018 1 RES,2 MILLIOHM, 1206 R5400 CRITICAL MCP_PWR_SENSE
10150414 1 RES,0 OHM,1206,20MILLIOHM MAX R5400 CRITICAL PRODUCTION 1 - 5V SO VOLTAGE SENSE
MCP_PWR_SENSE
R454
. K
sap6 703 6ce 70ns___ PP1V5_S0O A3 o SMC_1V5_SO_VSENSE _ socs
1%
uriew MCP_PWR_SENSE
402
1C5402
0.22UF
%%
C 2 ¥5R
402
GND_SMC_AVSS 49C2 50B7 53A2 53A4 53B1 53C3 53C6 53D3 53D6 S54Ad
3352 2983
MCP CORE CURRENT SENSE
— MCP_PWR_SENSE
R5404
4.53K
7ace [Ty MCPCORESO_IMON 1 2 . SMC_MCP_CORE_ISENSE fryp, socs
e NOSTUFF MCP_PWR_SENSE
i R5405* 1 C5404
4.53K ¢ T 9,22UF
1% 6.3V
1/16W 2 im
MF-LF s
4022
GND_SMC_AVSS 432 3087 53A2 53A¢ 5381 53C3 53C6 53D3 5306 S4Ad
Place RC close to SMC
SCALE IS 0.116 V/A
MCP CORE VOLTAGE SENSE
MCP_PWR_SENSE
R5403
4.53K
7ac7 703 606 7401 74ns_ PPMCPCORE_S0_REG 1 2 SMC_MCP_CORE_VSENSE ___ s5ocs
1%
uriew MCP_PWR_SENSE
402
1 C5403
—— 0.22UF
1 T, 8%
2 ¥5R
402
GND_SMC_AVSS 49C2 50B7 53A2 53A4 53B1 53C3 53C6 53D3 53D6 54B4
438 38
MCP CURRENT AND VOLTAGE SENSE
A SYNC_MASTER=K50 SYNC_DATE=01/07/2009
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7 | 6 |

L5550 ILK_PART=HDD TEMP
SILK_PART=0DD TEMP FERR-220-0HM SILK_ 5550
L5553 H;%%%;EEB ssos 103 s:neSNS T DN1 D61 | 53780-8603
FERR-220-OHM M-RT-SM 0402 ”:’RT’S“
3 ( )
5506 10003 s5asSNS_T_DP1 DN6 1 2 —O L5551
0402 sNs o FERR_ZZO_QE'!M SNS_HDD_P 1
N DD_P
L5554 ]ﬂ:zCBSNS oDD_N 5508 10803 s5asSNS_T_DP1 DN6 1 | (Y Y L2 soacasNS_HDD N 2
FERR-220-OHM 0402 106c; HDD_OOB_TEME FILT3|
5506 10803 552 SNS_T_DN1_DP6 1 (Y Y Y\ 2 ‘0 L5552 s
0402 FERR-220-OHM p—O
CRITICAL
soas HDD_OOB_TEMP 1 CRITICAL
L s18s0570 0402 = 51850677
PLACE ANALOG LCD TEMP CONN BOTTOM SIDE, TOP EDGE OF MLB
PLACE SENSOR CONNS BOTTOM SIDE CORNER
SENSOR CH2 SENSOR CH3
SILK PART=LCD TEMP SILK PART=AMBIENT TEMP
J5520 521
53780-8603 L5522 HS8802F-B
1.5520 M-RT-SM FERR-220-OHM M-RT-SM
4 3
FERR-220-OHM —O ssco 1000 s3a0 SNS_T_DN2_DP3 —O
s5c6 108p3 ssas SNS_T_DP2 DN3 1 - 2 N 0402 SNS AMB P °
10sc3 |_SNS_LCD_P 2 L552 1053 SNS_AMB_N 2] g
L5521 iocssns rep n 3 FERR-220
FERR-220-OHM sscs 10803 s5as SNS_T_DP2_DN3 2 ,4<‘ )
SNS_T DN2_DP3 1 2 5 0402
55C6 108D3 55A8 0402 ,40 CRITICAL
CRITICAL
L 51850570
51850677 =
(DIFFERENT FROM K50)
PLACE HSK SENSOR CONN. TOP SIDE NEAR MXM OR CPU
E R CH
SENSOR CH4 SENSOR CH5
SILK PART=CPU HSK SILK PART=MXM HSK
J5510 J5511
L5510 53398-8602 15512 53398-8602
FERR-220-OHM M-ST-SM FERR-220-OHM M-ST-SM

HEATSINKS, AMBIENT,

REMOTE THERMAL SENSORS

PLACE DISK SENSOR CONNS BOTTOM SIDE, TOP EDGE OF MLB

SENSOR CH1

PANEL AND DISKS

SENSOR CH6

5586 108p3 55a8 SNS_T _DP4 DN5 1 2

0402 0402
108c3| SNS_CPU_H_P MXM 108c3| SNS_MXM P 1 o)
L5511 ioscasns _cpu B N 2 L5513 ioscasns_mxm 2 5
FERR-220-OHM

730

5588 10803 ssas SNS_T_DN4_DP5

BO

ssm6 10803 ssas SNS_T_DN4_DP5 1 2

0402

FERR-220-OHM
7‘1@ 5588 10803 s55as SNS_T_DP4_DN5 2

CRITICAL 0402
51850678

4

CRITICAL
MXM

= 51850678
(DIFFERENT FROM K50)

REMOTE THERMAL SENSORS (HEATSINKS AND DISKS)

5508

5508

s5C8

s5C8

5588

5588

5506

5506

s55C6

s55C6

5586

5586

5504 535 eps =PP3V3_SO_TSENS

R5500
22

2 PP3v3_SO_TSENS_R
=3.3V

1ov
XsR 2
10s0s SNS_T_DN1_DP6 402-1
DIFFERENTIAL PAIR=SNS T1
SIGNAL_MODEL=EMPTY
C5502 * -
0.00220F —— | CRITICAL
0
ceRy 2 VDD
402
10803 SNS_T_DP1_DN6 Uu5500
DIFFERENTIAL_PATR=SNS_T1 TSSOP
10803 SNS_T_DP2_DN3 ! — a
DIFFERENTIAL_PATR=SNS_T2 3 IDN1/DP6 S MDATA 9 =SMB_REMOTE_TEMP_SDA szc3
SIGNAL_MODEL=EMPTY 2 |DP1/DN6 ﬂ SMCLK_10 =SMB_REMOTE_TEMP_SCL szc3
C5503 ¢ S
0.0022UF —— 4 [pp2/DN3 S
— o
0y 5 IDN2/DP3 Uy
ceru 2 &
02 8 bpa/DN5
10803 SNS_T_DN2_DP3 7 |DN4/DP5
DIFFERENTIAL_PAIR=SNS_T2
10803 SNS_T_DP4_DN5 ! — b
DIFFERENTIAL_PAIR=SNS_T3 GN
SIGNAL_MODEL=EMPTY ©
C5504 *
0.0022UF ——
108 —T—
10s0s SNS_T_DN4_DP5

DIFFERENTIAL_PAIR=SNS_T.

SILK PART=MCP HSK

J5535
53389-8603
M-ST-SM

108c3

o
o

108C3

5588 S5A5 6B4

CRITICAL
MCP_TDIODE

51850679

CPU T-Diode Thermal Sensor

=PP3V3_S0_TSEN:

S

CPU_THERMD_P

CPU_TDIODE
R5570

PP3V3_S0_CPUTHMSNS_R

MIN_LINE_WIDTH=0.25 mm

VOLTAGE

MIN_NECK_WIDTH=0.25 mm

10803 1006 (GUT}

CPU_THERMD_ N

SIGNAL MODEL=EMPTY
CPU_TDIODE

2 |pp
3

1

CRITICAL

VDD

Uu5570
EMC1402-2-ACZL
MSOP

10803 10c6 (OUT}

5203

5203

=SMB_CPU_THRM_SDA

=SMB_CPU_THRM_SCL

MCP T-Diode

MCP_TDIODE
R5535
22

=PP3V3_S0_MCPTHMSNS

5%
1/16W

CPU_TDIODE

CPU_TDIODE

CPU_THRM ALERT

THERM_L
DN 6
ALERT L
7 | supaTa
8 |smcLk
GND
5|
35382223

Thermal Sensor

INTERNAL DIODE IN U5535 DETECTS MCP

2 PP3V3_S0_MCPTHMSNS_R

PROXIMITY TEMPERATURE

VOLTAGE=3. 3V

MF-LF
402

MDIODE_P

MCP_TH
108c3 2103
ED> s

DETECT MCP DIE TEMPERATURE

IGNAL MODEL=EMPTY
MC!

MCP_THMDIODE N

TDIODE

C5536 !
0.0022UF ——
i

108¢3 2103 (BT )

MCP_TDIODE

L5535
FERR-220-0HM

1

2

108ge MCPTHMSNS_D2_P)|

0402

MCP_TDIODE

1

L55
FERR-220-0OHM

2

SIGNAL MODEL=EMPTY
MCP_TDIODE

' C5537
— 0.0022UF
10%

50v
CERM

2

402
108c3 ¢ MCPTHMSNS_D2_N

o MCP_TDIODE MCP_TDIODE
.| Mce_TDIODE MCP_TDIODE - . e
CRITICAL 1 05535 R5536 R5537
VDD 10F 100K 10K
p— 53 D
108
/16 /16
U5535 2 1oV friasd fraasd
EMC1403-2-AIZL 202-1 @ 402 R553
DP1 TSSOP nHERM* | 1 MCPTHMSNS_THERM_L AP
k3
DN1 ALERT*|~ 8 MCPTHMSNS_ALERT L 1/16wW
MF-LF
02
DP2/DN3 SMDATA|_° =SMB_MCP_THRM_SDA D 5
DN2/DP3 SMCLK |10 =SMB_MCP_THRM_SCL CBD 52
GND
35352224
PLACEMENT NOTE: PLACE U5535 NEAR MCP, TOP SIDE

0402

DIGITAL LCD TEMP SENSOR

SILK PART=D LCD TEMP

5504 5588 6pa =PP3V3_SO_TSENS DEVELOPMENT
DEVELOPMENT J5560
C5560 53398-8605
1UF M-ST-SM
108 6
ov —
XsR 2
402-1
Ne__1l o
= 2
5283 =SMB_LCD_TEMP_SDA 3
5283 =SMB_LCD_TEMP_SCL 4
5

CRITICAL
51850681

BROKE SYNC FROM K50 ON 7/9

CPU_TDIODE

1 €5570 R5571'| |'R5572
o 10K 100K
Tov 5% 5%
2 xsr 1/16W 1/16W
202-1 MF-LF MF-LF
402, 2402
CPU_THRM THERM

8

2 MEM EVENT L 3145 32a5 4988 21ad4 2183

UNDER HEATSINK

Thermal Sensors

SYNC_MASTER=DEREK

SYNC_DATE=11/07/2008]
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8
FAN O
L5610

220-OHM-1.4A

5706 sece eas =PP12V_S0_FAN
‘ o 1 2 PP12V_SO_FAl
W MIN LINE WI .5MM
0603 MIN_NECK_WIDOTH=0.25MM
5707 ses7 ep1 =PP3V3_S5_ FAN
'R5602 R5603"
R5606 15K I.5K
ToX Ten i o 1C5606 |1C5607
2 MFL
e 2 150¢° ., > " o D
402 R5605 2 CBru 2 CREm
2 9K 1206-1 102
FO_VOLTAGESRS % ) FO_GATESLOWDN 4 05600
78 ) NTHS5443T1H = =
£ 1206A-03-HF ODD FAN
1C5601 S
4988 SMC_FAN_0_CTL _— 0 '%47UF CRITICAL HS8804F-B
2 %g‘R] L5 6 2 0 M-RT-SM1
X 5
- MRIESEIBNCG g 220-0HM-T.4a ©
_FAN 0 PWR 1 mm 2 FAN 0 _PWR L 1 MOTOR CONTROL
0603 FAN_TACHO L 2 TACH
3 CRITICAL 3 GND I
1 4 12v DC
: P5600 L GEeg
s7c7 5687 esa=PP3V3_SO_FAN BD914XG 298 3 Q
—_— 1 2 lév r
N soT23 E%EgsAsflefﬂF FAN GND
R5600 MIN LINE WIDTH=0.5MM
MIN_NECK_WIDTH=0.25MM
10K = = CRITICAL 51850592
2916w L5600
R_2699 it FERR-220-0HM R5620
41900 SMC_FAN_0_TACH AR, FAN_TACHO 1Y 2 %
0402 1/1
1/51%5W MF—E%‘W
F-LF 2603
02
NOTE: ADDED TO PROTECT SMC = C
CRITICAL

FAN 1
L5630
220-0HM-1.4A

5706 sep7 6as=PP12V_SO_FAN
= . > | W 2PP12V_S0 FAN1 I,
5707 5607 ep1=PP3V3 S5 FAN : MIN LINE WIDTH=0.5MM
0603 MIN_NECK_WIDTH=0.25MM
111%5 otl 'R5610
K R
5%
s I Sk R5607 15608  [1C5628 |1C5609
2402 4w -3K 2.2UF 2.2UF 0.01UF
21206 ub/EY CRITIGAL 2 i_g,‘l{ 2 i_g,‘l{ 2 i}gﬁ{M
805, 603 603 402
R 69 9(9
F1_VOLTAGES8R5 1A AN 2 F1_GATESLOWDN . 05603 = = = HD FAN
178w = NTHS5443T1H
4920 SMC_FAN_1_CTL ME-LF 1206A-03-HF
o o JoeeT B
1
B 1 %:5467853 CRITICAL HS8804F-B
J— %g'% BEEIERE 5640 M-RT-SM1
3 \'4 I 5 O
2 )8(3151 MIN LINE WIDTH=0.5MM 220-OHM-1.4A
o 5605 MIN_NECK_WIDTH=0.25MM
<h 7002 FAN_1 PWRg 1 (Ym 2 FAN_ 1 PWR L 1 MOTOR CONTROL
1le | SPT23-HF1 0603 FAN TACH1 L 2 TACH
c 3 GND
CRITICAL
s7e7 saer e =PP3V3_SO_FAN 2 3D5601 1 C5605 4 12v pC
-
. MMBD914XG %OO%OUF B 51850592
R5601 L ? sorza S 0
lOK 6.3X5.5-SM1-HF FAN_1_GND
2916w MIN LINE WIDTH=0.5MM
ME-LF MIN_NECK_WIDTH=0.25MM
5402 = =
CRITICAL
L5601
Rg?}?g FERR-220-OHM 1R5630
455 SMC_FAN_1 TACH 1 2 FAN_TACH1 I 1 m )
0402 5%
1/51%sw éélgg
Mios” 2603
A SYNC_MASTER=K50 SYNC_DATE=01/07/2009]
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4oas SMC_FAN_2_CTL

4oas SMC_FAN_2_ TACH

s607 sece eaa =PP12V_SO_FAN

FAN 2

CRITICAL

L5710
220-0HM-1.4A

0603
s6p7 ses7 ep1 =PP3V3_S5 FAN
1
R5705 1 1
10K R5704 R5701 1C5708 [1C5709

1 -5K 4 7UF 0.01UF

1/aw 1/8W CRITICAL 783 733

MF-LF MF-LF 2 CERM 2 CBRM

21206 805, 5 1206-1 402
R5703 1 I
F2_VOLTAGE8R5 30K . F2_GATESLOWDN 4 1206A=03-H CPU FAN
f i NPHSE143T1H
/
&55} Q5700 CRITICAL
J5700
: (5547701 crITICAL 53398-8604
. UF EEREERE M-ST-SM
10% L 2 —0)
5702 2 9% MIN LINE WIDTH=0.SMM 22 O—C?HZ/I— 9 .4A
7002 805 MIN_NECK_WIDTH=0.25MM
SPT23-HF1 o FAN 2 PWR 1 W 2 FAN_2_ PWR L 1 MOTOR CONTROL
0603 FAN TACH2_ I, 2 TACH
CRITICAL 3 .
1
D5700 + C5702 PP12V_SO0_FAN2 L 4 12v DC
MMBD914XG 100UF MIN LINE WIDT! .5MM
SOT23 20% MIN_NECK_WIDTH=0.25MY
s6c7 ses7 634 =PP3V3_S0_FAN 2 16Y. — — .
6.3X5.5-SM1-HF r )

T = 2_Gl
R5700 = = I‘F/;%g:LTNgDWIDTH=O . 5MM
10K CRITICAL MIN_NECK_WIDTH=0.25MM
?%sw L5 7 0 1

2::551.1? FERR-220-OHM

FAN_TACH2 1 (Ym 2 1R5 72 0
0402 0
10w
MF-LF
5603

CPU FAN
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P3V3_S5_ROM

s1cs 61

R6100° '‘R6101 6100 ° o CRITICAL ‘RE191
3.3K 3.3k VDD R619
5% 5% 10K
At frasid v, U6100 Sew
0 o2 ERY froesd
R6150 : : 16MBIT 2402 R6152
0 so1
sias 10383 2183 785 [IN) SPI_CLK R 1 2 383 SPI_CLK 6§ SCK STI|5 10383 SPI_MOSI 1 2 SPI_MOSI_ R (I 2183 10383 sins
PLACEMENT_NOTE=PLACE CLOSE TO U6100 5% SST25VF016B. 5% PLACEMENT NOTE=PLACE CLOSE TO U6100
e R6105 1/ leu
— SPI_MLB CS_L e | cE* oMIT L froed
0z 02
sice [IW) Prp— qwp* S0l 10383 SPT_MISO_R 1 2 SPI_MISO [OUT) 788 sias 10383 2183
5
R6190" SPI_HOLD L 7| HOLD* 17160
10K vSS 402
55
16w P
e
205,
- - - - - - - - - - - - - - - - - - - 1=
| MCP79 SPI Frequency Select |
| I
| Frequency SPI_MOSI SPI_CLK |
I
B ‘ 31 MHz 0 0 |
I
[ 42 MHz 0 1 :
| I
| 25 MHz 1 0 I
| I
| 1 MHz 1 1 |
.
NOTE: MCP79 only issues 'READ’ (0x03) commands
not 'READ_FAST’ (0x0B). Limits SPI bus
frequency and part selection.
SST25VF016B max speed for READ command is 25MHz.
SPI ROM
A SYNC_MASTER=K50 SYNC_DATE=01/07/2009
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S5 POWER RAIL SEQUENCING

12V_S5 SUPPLIED BY AC/DC MAX RAMP TIME < 50MS MAX RAMP RATE 10V/MS

12
v_85 STARTUP (BOOT OR WAKE) TIMING
BOOT UP
3v3_s5 |
1V05_S5 SWITCHER SOURCED FROM 3V3_S5 AND ENABLED FROM 3V3_S5_PGOOD
1v05_s5

| |
| |
| |
| |
| |
3V3_S5 SWITCHER LOGIC POWERED BY INTERAL LDO, SOURCED FROM 12V_S5 |
|
| |
| |
| |
| |

‘ [
‘ [
‘ [
‘ [
‘ [
‘ [
‘ [
‘ [
| VREGS: ALL_SYS_PWRGD |
| 99 MS |
l\-- - - - -~ -~ -~ -~ - -~ -~ -~ -~ -~ -~ -~ -~"-"-"-"-"-"-"”-">”“="=“"--~"-~"-=- -~ -~ -~ -~ - -~ -~ - - - — — = — — - -/ = - I SMC: IMVP_VR_ON |
| RMGT POWER RAIL SEQUENCING I I I
|
| | ‘ IMVP: VR_PWRGOOD_DELAY I
| PM_SLP_RMGT L FOLLOWS PM_SLP_S4_L TIMING CLOSELY I |
| MCP: PM_SLP_RMGT L | I |
| |
‘ 3V3_RMGT FET SOURCED FROM 3V3_S5, ENABLED BY PM_SLP_RMGT_ L I
I 3v3_rMeT - - - - I | AND GATE: MCP_PS_PGOOD |
| - | | ALL_SYS_PWRGD * VR_PWRGOOD_DELAY |
| | | EPO/ISN %TARTS IMVP6 ON |
| 1V05_RMGT 1V05_RMGT FET SOURCED FROM 1VO05_S5, ENABLED BY PM_SLP_RMGT_L | | |
[ ‘ ! [
- | | |
‘ [
- - - - - - - - - - - - - - - " - " " """ -">=-">"-“-"="="-—-"“~"-=-" - -~ —-" =" -—"“"=>»=.." == - -~ -~ — - =——— = State Manageability SMC_PM_G2_ENABLE PM_S4_STATE_L PM_SLP_S3_L PM_SLP_S4_L PM_SLP_M_L
S3 POWER RAIL SEQUENCING
Run (S0/MO) N/A 1 1 1 1 1
Sleep (S3/M1) on 1 1 0 1 1
MCP: PM_SLP_S4_L Soft-Off (S5/M1) on 1 0 0 1 1
C Sleep (S3/M-Off) Off 1 1 0 1 0
5V_S3 SWITCHER LOGIC POWERED BY INTERNAL LDO (EN BY SLP_S4_L)
5V3_s3 OUTPUT SOURCED FROM 12V_S5 AND ENABLED BY PM_SLP_S4_L + LDO OUTPUT GOOD Soft-Off (S5/M-Off) Off 1 0 0 0 0
Battery Off (G3Hot) N/A 0 0 0 0 0

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| |
3V3_S3 FET GATED BY PM_SLP_S4_L |
I'3v3 s3 |

|
|

|
|

|
|

|
|

|
|

|
|

|
|

|
|

|
|

|
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r--r———~-~-~" -~ -~ -~ -~ -~ -~ -~ -~ -~ " -~ - " -~ -~ -~ -~ -~ - -~ - -~ - - -~ - -~ -~ -~ -~ “~"“-~"“~"=— =~ = === |
1V5_S3 SWITCHER LOGIC POWERED BY 5V_S3 SO ENABLED BY PGOOD_5V_S3 I SHUT DOWN (SHUTDOWN OR SLEEP) TIMING I
1v5_s3 SOURCED BY 12V_S5; MUST RAMP IN < 2MS | POWER RAILS ON DURING THIS TIME |
| |
| J- |
| ‘ |
— I SB_SAYS SLEEP OR SHUTDOWN I
| SUSPEND SOON |
| |
SB: PM_SUS_STAT#
NOTE: NO SEQUENCING REQUIREMENTS FOR THESE 3 RAILS | - - |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, | | |
| |
| ‘ |
| SB: PM SLP S3 L |
SB: PM_SLP_S4_L
e il | |
|
| SO0 POWER RAIL SEQUENCING | I I
| |
‘ o BB B RGE LB O |
| | VREGS: ALL_SYS_PWR_GD -
B | SB: PM_SLP_S3_L | ‘ ‘
| |
I 12V_S0 SUPPLIED BY AC/DC, GATED BY PM SLP_S3_L | SMC SAYS_ SHUTDOWN CPU
I - - T I YREG TN RESPONSE TO I
12v_s0 | | MMAND |
|
| 5V_S0 FET GATED BY PM_SLP_S3_L*12VS0_PG*1V5_S3_PG; RC SOFT TURN-ON CIRCUIT I | SMC: IMVP_VR_ON |
| 5V_S0 I | |
|
| 3V3_S0 FET GATED BY PM_SLP_S3_L*12VSO_PG*1V5_S3_PG; RC SOFT TURN-ON CIRCUIT; SLOWER THAN 5V_SO I I
| 3V3_so ‘ | |
|
| 1v8_sS0 LDO SOURCED FROM 5V_S0, ENABLED BY 5V_S0 WITH RC DELAY | ‘ IMVP6: VR_PWRGOOD_DELAY ‘
| 1v8_s0 | ‘ ‘
| |
I 1V5_S0 FET SOURCED FROM 1V5_S3, GATED BY PM_SLP_S3_L*12VS0_PG*1V5_S3_PG WITH RC DELAY | | |
] I'1vs_so - |
|
MCP_VCORE_REGULATOR_INTERNAL LOGIC POWERED FROM 5V_S3 SOURCED FROM 12V_S5, | | MCP: CPUPWRGD |
| ENABLED BY PM_SLP_S3_L*12VS0_PG*1V5_S3_PG WITH RC DEL. A - |
| MCP_VCORE | I
| b |
1v05_S0 REGULATOR SHARES _INTERNAL LOGIC_POWER WITH 3V3_S5 REG, SOURCED FROM 12V_SO0 |
| 1vV05_s0 ENABLED BY PM_SLP_S3_L*12VS0_PG*1V5_S3_PG WITH RC DELAY - | |
|
| | ‘ AND GATE: MCP_PS_PGOOD ‘
| CPU_VCORE | | |
| | |
| b |
VTT_SO0_DDR_LDO |
[ | : CLK GEN DISABLED ‘ POWER SEQUENCING BLOCK DIAGRAM
‘ ‘ CPU_PWRGD DISABLED |
A | | SB PWROK DISABLE | SYNC_MASTER=K50 SYNC_DATE=01/07/2009]
|
| ‘ - - - - - - | NOTICE OF PROPRIETARY PROPERTY
|
|
|
|
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state SMC_PM_G2_ENABLE (PORTABLES) Pu_SLE_S4_L Pu_STE_S3 L
Ty Run (50) 1 1 1
Power Control Signals ! | Ny 3 . . .
s s
i MXM POWER SEQUENCE ! cee 59
3.3V,5V S3 enable i i Soft-0ff (s5) 1 0 0
FROM MCP (6) | :
! =PM_MXM_PGOOD_PULLUP — ALL SYS PWRGD_ R 7081 687 784 7c3 7Ca -
MAKE_BASE-TRUE I i
: — PM_MXM EN @ 8588 |
SVREG_EN 73cs ENABLE REGULATOR I i
! I
! I
! I
! I
! MXM CARD_INPUT_POWER ARE 12V SO0 3v3_s0, 5v_sO0 |
I ALL_SYS_PWRGD ENABLES MXM REGULATORS |
I
I PM_MXM_PGOOD IS OPEN DRAIN SIGNAL, IT’S PULLED UP TO ALL_SYS_PWRGD :
Jen7 ecs ~FPSV_S3_PWRCTL : :
! I
R7072 T T !
100K
e
P
PGOOD 5V _S3 — =DDRREG_EN Enable regulator
= = SOD e o
70c1 7083 7081 70n3 ep1 ZPP3V3 S5 _ERCTL €7058
0.10F
1 2 1
R7040
100K 208 =
FROM COMPARATOR 5% 10v
7081 PGOOD_1V5_S3 — ir oz
FROM COMPARATOR 402 5 TC7SZOBAFEAPE
7034 PGOOD_12V_S0 lso RDY 2 or665
~— MAKE_BASE=TRUE PM_SLP_S3_L_AND_SO_RDY -
U7059 vy PLEESLLND e — -p5vso e {oUTy 77 Enable FET 7
s PM SLPS3 BuF2 L  (PM SLP.S3 L) 1 - T =PP3V3_S5_PWRCTL
49cs 9p6_6cs [T ) B _ 6D1 70A3 7081 70B3 70D8
288, =P3V3S0_EN [oTD> 79cs Enable FET
3
From SMC (6) , R7080 , R7081 , R7082
5S Tie %S Vi 5SS e
s A< wir W< W S< uir R7031°
— 402 402 402
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108 0.10F 0.10F Svs3 ITH 3 | 1om MIN NECK WIDTH=0.2 MM D7
2
o %, v, SENSE+| 6 S5VS3_SENSEP il, Xw73q0  CTLSH3-30M833 XW73OS%
X5R X5R 1 TLM833
p SENSE- C7363 OMIT CRITICAL
202 202
7523 [Ty LICMODE 15 | MODE/PLLIN c7315 1 9;00220F o . Cc7302"*
= 1 +
= 100PF 193 (5VS3_vVouT) _l
FB| 4 o st T OMIT : o5 N 33031: o[ 1C7322
THRM S0V A
= — GND_BAD cery 2 R7304 CRITICAL 1 2 R poLy-SARY 2
= = 402 ) sv swusser R7336 1 10UF CASE-D3L-SM —— 10UF
LI 5VS3_SENSEN, 2 1 07335 MIN_LINE WIDTH=0.4mM 1.5K 5 JZ]* RZ?%?( C7309 ! T 8%y T 8%y
o ° 100PF —— CERM 2 CERM
5% RJK0349DPA 1R7362 1/16W 3 1% - §05-1 CRITICAL §05-1
1/16w z 1/16W 3e
1 c7306 ! c7307 MELE MEPSX6-LFPAK-WPAK 0,499 i, MFLE cBry 2 L'C7305
—— 0.001UF —— 100PF Biow 4 402, 402 ——330UF
%gv 5%\1 MF 20%
2 CERM 2 CERM 2603 2 BoPY_rant
5VS3_ITH R 402 02 CASE-D3L-SM
R7302 1 RB .
249K - R7306'
1/16W ’ 8.06K =
e 1 1/16u
c7317 1| R7307 ey
0.22UF Ml 402,
. 10%
5VS3_FB ooy 2 friae 2
— 402 4022
1c7325
—= 3=
1 5VS3_SENSEN_R
50v ’
? g
(5VS3_FB)
PART# QTY | DESCRIPTION REFERENCE DESIGNATOR(S)| BOM OPTION
37650693 1 RENESAS BOT FET Q7335 RENESAS_FET
37680733 1 TOSHIBA BOT FET Q7335 TOSHIBA_FET
LTCINTVCC ;3¢7 37650694 | 1 RENASAS TOP FET Q7330 RENESAS_FET
37680732 1 TOSHIBA TOP FET Q7330 TOSHIBA_FET
'R7311
100K
Vi r 2003
wr-Lr SI2301BDS 2
402 SM-HF )
5VREG PS L CRITIGAL g R7312
STATE PM SLP3 BUF1l L |5VREG _PS L |LTCMODE Mode G i) 100K
— — — — — 5%
1/16W
SO 0 1 CONT MODE — MF-LF
D 2 402
S3 0 0 BURST MODE
R7310 3 3
ou 10K 7360
9407 906 SLPS3_BUF1 L 2 1PM SLPS3 BUF1 R L 1 NMMBT3904G
g soms 5V_S3 REGULATOR
ME-LF 2 =
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D 6aa =PPVIN_ S0 MCPCORE o
R7460 CRITICAL
=PP5V_S3_MCPREG . r - 1 1 1 1
6c3 . 2.2 , 5y 53 MCPREG VIN | : c7471 |, C7460 c7474 Cc7475
VOLTAGE=12V | EMC: | 270UF —— 10UF —— 10UF 10UF
P 0.6 mm | PLACE AT Q7460 1 c7455 N I 208 o T % 1%
L7iow 0.2 MM I 0.10F c7472 oiey 2 2 230 2 230 2 230
6p3_=PP3V3_S3 MCPREG 603 } 100 90.‘101-“ : 8X12-TH-HF 805 805 805
1 1 2 /
o I @ i L
188 T0e ! L , OMIT =
N Fop 2 9 N 2 3% i - , b CRITICAL . 5
R7461 402 402 -—
1K VDD pVCC "* Q7460 | EMC: C7467,C7457 |
5% (MCPCORESQ_UGATE) T R RJK0365DPA I d I PPMCPCORE_SO_REG 7485 6ps 703 5485 74C7
R7490 1/16W = MIN_LINE WIDTH=0.5 MM ‘ | PLACE AT L7460 |
b MF-LF MIN NECK_WIDTH=0.2 MM s MLP5X6-LFPAK-WPAK | s Vout = See below
2183 2103 [Ty MCP_VID<0> 1 2 2402 u7401 GATE_NODE=TRUE i '
o MCPCORESO_RBIAS| 1 [rRBIAS OFN vin| 14 R7474 Cc7464 s T C7457, MAX CURRENT: 20A
] / 0.1UF
e R7491 MCPCORESO_SOFT 2 |soFT o] 0 0.22UF i 108
MCP_VID<1> o2 AP - [} UGATE 2 MCPCORESO BoOT R ! 24 g 3 | 2 IV
e i © P Za CRITICAL ‘ oz | F = 200-300 KHZ
R7492 se sans_MCPCORESO0_IMON 28 |1MON N BOOT| 17 MCPCORES0_BOOT 1/100 2 CERMCXTR L7460 ! ! = -
? i S R 603 1.0UH-29A-2.5MOHM = I
MCP_VID<2> 1 2 402 PGOOD_MCPCORE_S0 31 19 N 5% | !
2183 2163 [N 7084 (OUT} PGOOD n B | MCPCORESO_PHASE (MCPCORES@Q PHASE), LYY YL [ ! :
o MCP_VIDO_R 25 |vIpo H MIN_LINE_WIDTH=0.5 MM SWITCHNODE °© I T !
ur-se MCP_VID1 R 26 |vipl SetTon nobsetnos - 5 OMIT | 1 7467 | . CRITICAL
MCP_vID2 R 27 |y1p2 1c7463 | 0.1vuF | 2L 53065-0. dosom
MCPCORES0_0S0 23 |oFFSETO CRITICAL —— 940022UF oy ! gy ! T3l
— - I 1
NOSTUEF | NOSTUFE MCPCORES0_0S1 24 |OFFSET1 Q7465 50V [ - 22w c7469
R7480 R7481 RJKO0349DPA CERM XW7460 1 202 | CREB-D2-HF —L— 0.0027UF
20.0K 20.0K 20es =MCPCORESO_EN 29 |vr_on MLCP"BXE 49DPA 402 sM i | CRITICAL T 10
1% 1% - - -WPAK ) T | ST
1/16W 1/16W MCPCORESO_FDE 30 |aF_EN LGATE| 21 MCPCORESO_LGATE MCPCORES{)_SNUBBER 1 c7466 ! ' 7465 c7484 1| 7483 1 2 cEmu
MF-LF MF-LF T 32 MIN_LINE_WIDTH=0.4MM 10uF —— o OUF —— 10UF
2402 2402 FDE 1 e —— 1 330UF-0-Q090RMOEE —— 1037
C MCPCORES0_VSEN 8 |VSEN R72162 &, 2 ov &y, v,
MCPCORESO_RTN 9 |rTN 9,499 603 b 603 603
1/10W MCPCORESO_ISP_R I
MCPCORES0_VW 4 |yw 2»5453 l
'R7482 'R7483 1 =
20.0K 20.0K R7464
1% 1% vo| 12 MCPCORESO0_VO 11.3K
llﬂ/_lg}w llﬂ/_lg}w 1% R7465
402 ,402 MCPCORESO_COMP 5 |comp OCSET| 3 MCPCORES0_OCSET LI16W 0603-LF
2402 N
» MCPCORESO_FB 6 |FB 1sp| 13 MCPCORESO_ISP . 1 2 MCPCORESO_ISN_R
11 MCPCORE: I
L CPCORESO YDIEF i — 1sN| 11 MCPCORESO_ISN _ . . n7267
IcoMp| 10 MCPCORESO_ICOMP R7469 1 c7473 R7470 10KOHM-5% X
suss 703 oos 74p1 74ns PPMCPCORE_S0_REG PGND  VSS THRM PAD 13 —— 9;12uF 1% CRITICAL 116w
— T i 2 10:0v frra 50z
1. (=} )| ™ > CERM-X5R > 2
402 402
%363 ~ h K (MCPCORESO_vO) |2 402 240
1% o c7476 1 ’
0.1UF —— 1
MF-LF R
XW7462 R7466 , 402 1% R7eT3 1c7477 1c7478
20 X7R-CERM 0.1UF
747 sams 709 ovs 7401 PPMCPCORE_SO_REG 1 L1 2  MCPCORESO_RSEN H 1 2 (MCPCORESOQ_VSEN) 402 XW7461 116w 108
PLACE XW_NEAR THE MCP OMIT 1% s §02"F ? xR
CONNECT SENSE LINES TO CLOSEST 1/16W 1c7470 1 52 (MCPCORESQ_TISP) 2 402
MCPCORE AND GND BALL MF-LF 1 001UF v GRD_MCPCORESU_AGND!' =
OF MCP 402 — 108 VOLTAGE=0V OMIT (MCPCORESQ_TSN) =
XW7463 R7468 ige MIN LINE WIDTH=0.6 mm £ =
sM 20 2 37R MIN_NECK_WIDTH=0.2 MM =
1 6 % 2 MCPCORESO_RSEN L 1 2 402 1
Y (MCPCORESQ_RTN) R7475
= OoMIT 1/16W ?g.OK
MF-LF 1/16W
402 1 MF-LF
B R7471 2402
100 (MCPCORESQ TCOMP)
1% -
1/16W
MF-LF
2402
(MCPCORESO_VW)
c7479 !
0.001UF ——
7480 108 7
68PF 0y 2
1]]2 402 R7476
1 6,98K
55% 1/16W PART# QTY | DESCRIPTION REFERENCE DESIGNATOR(S)| BOM OPTION NEED NEW TABLE?
R7477 ACUE2RM1 c7481 zl‘;ﬂ‘;ELF
- 560PF 37650693 1 RENESAS BOT FET 07465 RENESAS_FET s
133K, yopcorEso comp c 1 | = Rev A0l | Rev AO01P Production
PCORESO_COMP) 37650733 1 TOSHIBA BOT FET 07465 TOSHIBA_FET
. 1‘0% - - VID<2:0>| Voltage | Voltage |Voltage
ME-LF Cornt 37650694 | 1 | RENASAS TOP FET 07460 RENESAS_FET
402 (MCPCORESQ_FB)l 000 +1.224V | +1.355V |+1.060V
C7482 37650732 | 1 | TOSHIBA TOP FET 07460 TOSHIBA_FET
R173(7)8 560PF 001 +1.158V | +1.243V |+0.994V
1 2 MCPCORESO VDIF ¢ 1 ||2
Y | 010 +1.101V | +1.216V [+0.937V
bTa R7479 50 011 +1.047V | +1.124V |+0.885V
402 2.21K CERM : : : MCP CORE REGULATOR
Y (MCPCORESO_VDIFF) 100 +0.996V | +1.065V |+0.830V
A 1w SYNC_MASTER=K50 SYNC_DATE=01/07/2009
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1.5 vV DDR SUPPLY

vouT

PEAK
AVG

PPDDR_S3_REG

o =
KN

sc1

=PPVIN

S5_DDRREG

! EMC CAPS
| PLACE CLOSE TO FET

w

I
|
CRITICAL CRITICAL
scs_=PP5V_S3_DDRREG R7505 = . . L 07532 ' |tc7510 |tc7511
PP5V_S3_DDRREG_VSFILT C7530 *|. C7531 7|, I 0.1UF 0.1UF |
WIN LINE WIDTH=0.6 m 270UF ! o
MIN NECK WIDTH=0.2 mm
NECK | CERM
VOLTAGE=5V Ly 2 sy XSR-CERM i 603 i
8X12-TH-HP 8X12-TH-HF s | = ! e -
5| | EMC CAPS !
| PLACE CLOSE TO L7530
— I
€L b CRITICAL | I
0 < Q DDRREG_VDDQSNS = [ Q7530 1|1 c7512 |t C7513
— I 0.1UF |
VSIN VSFILT VLDOIN T e ) s/ d < RJK0365DPA I 208 I
R7510" MINNECK WIDTH=0. ‘ — MLP5X6-LFPAK-WPAK ! v, !
10K | 603 i
L6 |comp VDDQSNS 1% s [A—— A I
= CRITICAL fraesd E%Té%ALO
MODE| 4 202 2 =
78a1 9c2 [Ty DDRVIT_EN 10 |s3 VIT Enable 2 R7525 C07 ?UFS 1 2 3] 1.5UH-22A-3.12MOHM PEDDR S3 REG on 7o
=DDRREG_EN 11 |s5 / nabl 0 y T
7oee I b PGOOD DDRREG 53 13 |peoo VPPQ/VITREE Enable VBST| 22 DDRREG_VBST 1 2 _DDRREG_VBST R 1|2 SWITCHNODE . e LYY YL . VOUT = 1.50V
PGOOD vppO PGOOD MIN LINE WIDTH=0.6 mm MIN LINE WIDTH=0.6 mm
U7500 MIN NECK WIDTH=0.2 mm 1/51%uw MIN NECK WIDTH=0.2 mm JOL MSQ12111RSLE-TH CRITICAL 14.75A MAX OUTPUT
703 epa_PPVTT_S3_DDR_BUF TPS51116 DRVH| 21 DDRREG_DRVH ME-LF ov 107540 (07335 limit)
1oma max load 5 |VTTREF QFN CATENOPESTRUE o3 e 9 OMIT ~— 330UF-0.0090HM £ = 400 kH
3 eps_PPVTT_SO_DDR_LDO syM (2 OF 2 T 208 = z
ou = 2
Vout = VDDQSNS/2 ( ) LL| 20 DDRREG_LL (DDRREG L) CRITICAL 2v
24 |VTT SWITCH_NODE=TRUE MIN_LINE_WIDTH=0.6 mm D 1 POLY
Vout VTTREF MIN_NECK_WIDTH=0.2 mm }7 Q7 5 3 5 C7563 CASE-D2-HF
ow = 1
XW7560 DRVL| 19 DDRREG_DRVL (DDRREG_DRVL) 4/ d [ RJK0349DPA —— 1000PF CRITICAL
o Mt a0 8 o 1] NP X6 LrPAR-VEAK 2 25 e c7541°|, |* c7545
1 2 DDRREG_VTTSNS 2 |VTTSNS - - . - + L
NO TEST=TRUE cs| 16 DDRREG_CS 402 330UF-0.0090HM %&UF 2
FEEDBACK THROUGH_SHORT S 1V5_SNUBBER 2 6.3V XW7545
CRITICAL CRITICAL SHOULD NOT NEED TP %1 |Nco MIN LINE WIDTH=0.4MM 2v :
NC = — POLY XSR sm
C7560 ! 1 C7561 NCx-12 [Nc1 VDDQSET| 9 DDRREG_FB 123 N CASE-D2-HF 603 PLACEMENT NOTE=PLACE NEXT TO L7530
R7562 L 1
VTTGND  THRM PAD GND PGND CS_GND 0.499
1% -
| | o PLACEMENT_NOTE=Place next to 07335 XW7535 1/10w =
N i sM MF
603
. ‘ DDRREG_CSGND (DDRREG_CSGND) L Hy 2 I 2 NO STUFF .
MIN LINE WIDTH=0.2 mm
MIN NECK WIDTH=0.2 mm C7520 1}57 50§ 0
[ L 1002F — Fied
s0v /160
(DDRREG DDQSNS ) CERM 2 MF-LF
-2 o , 402
2 o <Ra>
C7550 * (DDRREG_FB)
0.033UF —— XW75008]
iov - Vout = 0.75V * (1 + Ra / Rb) N
2
S0 HI HI ON ON ON xs® L 1}57?@1
S3 LO HT ON ON OFF Py
/16w
S5 LO LO OFF OFF OFF ME-LF
402
2
<Rb>
4 GND_DDRREG_SGNI b!
MIN LINE WIDTI m
MIN NECK WIDTH=0.2 mm
VOLTAGE=0Y
PART# QTY | DESCRIPTION REFERENCE DESIGNATOR(S)| BOM OPTION
37650693 1 RENESAS BOT FET Q7535 RENESAS_FET
37680733 1 TOSHIBA BOT FET Q7535 TOSHIBA_FET
37650694 1 RENASAS TOP FET Q7530 RENESAS_FET
37680732 1 TOSHIBA TOP FET Q7530 TOSHIBA_FET
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INPUT POWER OF 12V_SO
oo
| EMC CAPS i
I PLACE CLOSE TO FET |
6as_=PPVIN SO P1V05S0g . 1 . . !
| ! CRITICAL
|
|
c7613 1| C76121'| C€7610%| ! |1C7611 |!C7622 | ) Q7610
10UF 10UF —— 10UF | 0.1UF 0.1UF ! FDMS9600S
1oy iy iy ! v v |
XS5R-CERM 2 XS5R-CERM 2 XSR-CERM 2 ! 2 CErM 2 CErM I
0805 0805 0805 L,,,EDE 77777777 67037777\

3.3V S5 AND

sc1_=PP12V_S5_REG

' R7650
2.2

5%

INPUT POWER OF 12V_S5

6c1 =PPVIN_S5_P3V3Sg

1.05 sSsO0 RAILS

CRITICAL

c76811'|,

C7680 *

g PP5V_S5_LDO ec2 7c3

(3.3V NOMINAL)

SEL A3V3 S5

K50/K51
POWER BUDGET

K50 PEAK=4.94A
K50 AVE=2.18A

PP3V3_g5_ REG 3355 epe
887,88

CRITICAL

C7693*|,
330UF

20%

6.3V
POLY-TANT
CASE-D3L-SM

1C7692
ou

H
g
i

— 20
2 cE
6

@OoW
o

-1

108
v )
X5R
1306 C7670 1 C7689
1}]]; 4.7UF
= 1% > 208, 10803 3V3S5_SW
X5R 2 &iam MIN_LINE WIDTH=0.6 mm
0 603 ceR MIN NECK WIDTH=0.20 MM
MIN_LINE_WIDTH=0.6MM SWITCHNODE
MIN NECK_WIDTH=0.2MM CRITICAL
GATE_NODE=TRUE = 1
76as 3V3REG_VCC - Q7660 5 b
R7g10 o FDMS9600S
P1V05S0_BOOT R 1 2
PVCC vCC 3v3ss TG
03 eps_PP1V05_SO_REG ool 7 CRITICAL
Vout = 1.058V CRITICAL 6 lvin LDOREFIN| 8 L7660
L7610 P1V05S0_BOOT 17 |poor1 CRITICAL BoOT2| 24 3V3_BOOT2 1 23V3_BOOT2_R 2.2UH-10A-13.6MOHM
6.7A MAX OUTPUT 1.5UH-12a 2 30V MIN NECK WIDTH=0 20 1 5 5. 250 0. 25000 Naaaal
= 603-1 MIN_LINE_WIDTH=0.25 P1V05S0_UGATE 5 uGaTEl (J7 6 (Q (Q UeaTE2| 26 o0l2m w0 |1 07666 N
(R7614 LIMIT) ! mm 2 | (P1V05S0_PHASE) 10803 P1V0550_PHASE 16 |pHASE1 QFN PHASE2| 25 ME-LF 0.1UF MMDOG6EZ-SM
MMDOGEZ-5H WITCHNODE MIN NECK WIDTH-0. 2t P1V0550_LGATE 18 |1LGATEL PN LGATE2| 23 398 N
f = 200 kHz PLACEMENT_NOTE=Place next to C7516 SWITCH NODE=TRUE 10 |ourt m our2| 30 2 g2p C7663 4-4
z Q9= © EN REG_ASAP 402 1000PF i I
(=P1V05S0_EN) 14 |EN1 A EN2| 27 4 AFTER LDO OUT 3V3S5_BG 3%, i 11| !
sM = 9 |gvp 0 MIN_LINE WIDT 2 ¥Po-coG i CZ 61%F !
. MIN_NECK_WIDTH=( 402
c7662 XW 1 H 3V3_SNUBBER | . _
1 TooopF ZM?T 6 P1V05S0_FB 11 |rB1 REFIN2| 32 | 'R7675! C7675 MIN_LINE WIDTH=0.4MM 2| ! [34 N [
. » - CERM
o | ___ ‘ Dy P1V0550_ILIM 12 |rpom TLIM2| 31 3v3s5_ILIM 200K —— llg[%F 7662 XWT651 ! ERM 2| 1
CRITICAL ! - Py 29 [SKIP* 1/16W 2| lev 0.499 sM !
N N N 1|1 Cc7623 402 ME-LF X5R 1% o '
C7615 C7617 c7621 |, ! 0.1UF 1v05 SNUBBER| EN LDO ASAP 4 |[EN_LDO REF| 1 7en6 3V3S5_REF , 402 603 1/10W 1l C7626 !
10]%1: 10)‘%1;“ f— 33001-“—0.009021-;»‘4 | 208 29 MIN_LINE_WIDITH=0.4MM P1V05S0_VSNS POK1| 13 PGOOD_1V05_S0 oD 0% 5603 ::: gu-‘lUF }
& & N & !
xsr-chR 2 xsr-chRi 2 202V 2 I Sos 1 NO STUFF 76n6 3V3REG_TON 2 |ron poOK2| 28 PGOOD_3V3_S5 N ER-- |
G805 G805 caspobLE ! R7663  |ipoco0 ! cos |
‘ ! 0.a99 | R762 C7620 * NC 5 |\ L ! |
! EMC CAPS 1/10w 0.5 100PE NC 20 [NC - | |
| ggA%E CLOSH 603 s 20V 2 |___THRM PAD GND PGND | | 1
I 2 202 crR ) - o 3v3s5_ouT ! EMC CAPS |
(SR <Ra> o ]S | PLACE CLoss |
cooSo ot !
1v05_S0 . )
K50/K51 -
POWER BUDGET USING 0.5% RES SO RAIL NEVER 'R7621 'R7614 C7685 'R7667
LESS THAN 1.025V 10.0K 150K 0.1UF —— 5 121K
. 1% 16V
PEAK=8.3A 2 1/16W
o frassd X7R-CERY MF-LF
AVE=4.4A , 402 , 402 2402
<Rb>
Vout = 0.7V * (1 + Ra / Rb) GND_PP3VREG_SGND . ‘
7005 [Twry—=1V05S0_EN VOLTAGE=0V oMIT
1 2 |
XW7650

SELECTS SWITCHING FREQUENCY

s6cs 3VBREG_VCC

EN_LDO TIED TO 12V_S5 TO EN LDO FIRST & REGULATOR INTERNAL LOGIC GETS POWER
EN2 (3V3_S5) IS TIED TO VCC, TIED INTERNALLY TO PVCC

TIED EXTERNALLY TO LDO OUT.

AS SOON AS LDO OUTPUT IS GOOD

EN1 (1.05_S0) CONTROLLED SEPARATELY

SO REGULATOR IS ENABLED

7685 _3V3REG_TON

7684 3V3S5_REF

RT643

5%

1/16W

MF-LF
2402

R7622
0

5%
1/16W
MF-LF

1
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6c1_=PP3V3_S5_S3FET 50-8 . 687 6c8 6D4 7D3
3
7
S D
%:::: s
R7850" OCZS%?J% e . s
10K T 0 —— G——
ss 16V
110w v,
ME-LE 402 4
402, Cc7850
R7851
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2
CRITICAL
3.3V SO FET Q7853
IRF7410GPBF
6c1_=PP3V3_S5_ SOFET 50-8 PP3V3_S0  s3c3 ems 6ms 607 703
S D
R7852° cres2 |
1ox “ios — G—
25v
110w P
MEF-LE 402 4
402, C7853
R7853 0.033UF
100K
P3V3S0_EN L P3v3s0_SS L]
W I
/16w 108
i T6v
3 102 x5
|l
KF} 07854
i _p B Awe BSS138_G
7ocs [IN)—=E3V3S0_EN Y /) soms
2
MCP79 DDR PAD LEAKAGE IS HIGH ENOUGH THAT
NVIDIA RECOMMENDS UNPOWERING DURING SLEEP.
IN ORDER TO SUPPORT UNPOWERING RAIL, HARDWARE
MUST GUARANTEE MEM_CKE SIGNALS ARE LOW
BEFORE RAIL IS TURNED OFF, AND REMAINS LOW
UNTIL AFTER RAIL TURNS BACK ON OR DIMMS
WILL EXIT SELF-REFRESH PREMATURELY.
MEM_VTT_EN OUTPUT FROM MCP79 USED TO ENABLE CLAMP
ON VTT RAIL, WHICH PULLS ALL CKE SIGNALS
LOW THROUGH VTT TERMINATION RESISTORS.
R7875
10
=PPVTT_S0_VTTCLAMP 2 1 VTTCLAMP L 90mA max load @ 0.9V
5% 81mW max power - - - - - - - - - - - - - - - -
110 ! I Rds (on) vgs +/-
603 I IRF7410 13a 7mOHM 8V |
=PP5V_S3_VTTCLAMP 1 IRF7413 9.6A 18mOHM 20V |
Q7875 | Bs | FDS4435 8.8a 35mOHM 25v !
R7 8 7 6 1 SSMGNISFSE;{F-\SPSE? }Q— , IRF7406 5.8A 70mOHM 20v |
100K — | IRF6402 3.7a 65mOHM 12v :
1/12‘: SI12302 1.6A 115mOHM 8V
weorE e LT L T L T LT
402, 2|G S
EICLAME B S3 & SO0 FETs
NO STUFF SYNC_MASTER=K50 SYNC_DATE=01/07/2009
Q7875 |24 C7876 = =
SSM6N15FEAPE LR NOTICE OF PROPRIETARY PROPERTY
Sor563 0.001UF ——
}_< Cig: 2 THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
402 PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
% s AGREES TO THE FOLLOWING
s
G 4 I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
DDRVTT_EN II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
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MCP 1.05V_S5 AUXC SUPPLY

1 =PP3V3_S§ P1V05S5
1 R7922 1l ¢7920
C (ENABLED AT 2,8V MINIMUM) 1 2 2UF
5%
1l RrR7923 1716w S 2%
23.2K o[ 402 gos"
116w CRITICAL
MF-LF 1<) = 7920
402
2 ol 2.2UH-3.25A
AVIEVIN THLP1616BZ-SM
P1V05_S5_EN 6 |EN CRITICALSW 1 1voss5 sw 1 (\ﬂ 2 PP1V05_S5 REG  35c6 6oz 703
A mo . L <Ra>
_NECK_WIDTH=0. 1 =
5 lovr U7950 ppl g “Vrivevoma-osm 107982 R7980 Vout 1.05v
TPS62510 — 22PF 49.9K MAX Current = 1.5A
NOSTUEFE MODE pGl_8 2 g8y 116w
L, C7901 BOA GERM 2| uESiE 1l c7983 FREQ = 1Mhz
| 0.1UF 1 C7981 AGND PGND THRM_PAD 1V05S5_FB <Rb> —— 232UF
— T, 18% | 0.1UF 1 2| Coam
2 ¥5R 108 % R7981 805
402 2 8% 66.5K
X35 PGOOD_1V05_S5 70c; s
1/16W
MF-LF
2 02

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

N

1v05 S5 POWER SUPPLY
A

SYNC_MASTER=K50 SYNC_DATE=01/07/2009|
NOTICE OF PROPRIETARY PROPERTY

THE_INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING

I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
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MCP ONLY 1.8V_S0O POWER SUPPLY

1.8v

g =PP5V_SO0_1V8 a4
IG IG
R8020" CRITICAL |
49. 91K VIN he{c}
e Mk/‘IEF U800 1 CRITICAL
1C8016 102, TPS62200 L
L TQUF o| ppFOT23-5-1F 10UH-1.7A
T— 20%
2 )l(gg 1v8S0_EN 3|EN SW|5 10803 1V8_S! 1 W 2 PP1V8 SO_REG s 7p3
SWITCHNOD:
805 GND MIN LINE W MSCDRIS5D48-SM
: MIN_NECK_W: VOUT =
MAX CURRENT
6 -4 16 NOSTUFF 16 16
C8025 i R8010'/ cgp12: €8013: c8014
0.68UF —— <ra) 7.5K 33PF ——  10UF —. 10UF
6:9% 116w 530 RN o
i) 02, i) 55 85
— 1v8_FB
16 NOSTUFF
VOUT = 0.5 * (1 + RA/RB) R8011! C8015:
18.2K 100PF —
P s3v |
<RB) .ié;gg CERY 2
2

= 300MA

1v8 POWER SUPPLY

SYNC_MASTER=K50

SYNC_DATE=01/07/2009
NOTICE OF PROPRIETARY PROPERTY
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8 7 6 5 4 3 2 1
Page Notes
Power aliases required by this page:
- =PP3V3_S0_MXM
- =PP5V_S0_MXM
- =PPV_S0_MXM_PWRSRC
Signal aliases required by this page:
(NONE)
D BOM options provided by this page:
- MXM
sscz sapz ssae ena =PP3V3_S0_MXM MM
R8400" I8L00 -
100K AS0B826-S43
AL (o 4) J8400
402, APPLE P/N: 51650676 o SEESV SO — ASOESR% 65;S43
MXM_CLKREQ L 154 ~|CLK_REQ* DP_A_AUX*|Hy 277 MXM DP_A AUX N g7as (4_ OF_ 4)
4sc; MXM_PCIE_STD_SWING L 19 (PEX_STD_SW* De_& Aux 279 MXM_DE_A_RUX_E orne o 1 278 xx CERM
er CLK_100M_MXM_P 155 |pEx REFCLK DP_A_HPD| 276 MXM_DP_A_HPD g MXM MXM 3 3V3( 280
oe - 1C8410 [1C8401 | 5]l
g7c7 CLK_100M MXM N 153 HPEX REFCLK* DP_A LO*y 253 MXM DP_A ML _N<0> g5 -1 0.001UF 22UF B —PPV_SO0_MXM_PWRSRC sscs
DP_A_LO| 255 MXM_DP_A ML_P<0> g5 1% 208
g7c7 MXM_RESET L 156 ~|PEX_RST* 2 X7R 2 CERM L2 E2
DP_A L1*[y 259 MXM_DP_A ML_N<1> gps X GER PWRisRC( Tl ‘
s6na 10203 MXM_PCIE D2R_N<0> - 147 H[PEX_RX0* DP_A L1l 261 MXM_DP_A ML_P<1> g5
s6na 10203 MXM_PCIE D2R_P<0> - 149 |PEX_RXO0 DP_A L2%|y 265 MXM_DP_A ML_N<2> g5 = =
MXM_PCIE_D2R_N<1> - 141 PEX_RX1* pP_a 12| 26 MXM_DP_A ML_P<2> gps XM s s st
s - - —= A — ° 1C8400 |*C8412 (:1C8413 ([:1C8414
684 10203 MXM_PCIE D2R_P<1> - 143 PEX_RX1 DP_A L3*[y 271 MXM_DP_A ML_N<3> g5 550 1§ 0010F 0.0010F —— 0.001UF
684 10203 MXM_PCIE D2R_N<2> - 135 H[PEX_RX2* DP_A L3 273 MXM_DP_A ML_P<3> g5 ~3% 72 1% —P ik T ik
s6sa 10203 MXM_PCIE D2R_P<2> - 137 |PEX_RX2 bP B AUX* 270 MM _DP_B_AUX N grce MXM SPEC POWER REQUIREMENTS i T— 5B 5B 5B
684 10203 MXM_PCIE D2R_N<3> - 121 PEX_RX3* Q be B AUX| 272 MXM_DP_B_AUX P grcs (NOT NECESSARILY THE SAME FOR EVERY MODULE) ==
C s6pa 10203 MXM_PCIE D2R P<3> - 123 PEX_RX3 1 o - VOLTAGE CURRENT POWER
8684 10203 MXM_PCIE_D2R_N<4> - 115 HPEX_RX4* S [a] DP_B_HPD| 274 MXM DP_B_HPD g7cs 3vs 1.0 A 3.3 W
ooms 1020 MKI_PCIE DZR_P<d> - LLL_|PEX_RX4 A DP_B_L0%| 246 MXM_DP_B_ML_N<0> 4c, sv 2.5 12.5 W
sems 10203 MXM_PCLE_DZR_N<5> - 109 OPEX_RX5* D; g LO| 248 MXM_DP_B_ML_P<0> gycq PWR (7-20V) | UP TO 10 A PLATFORM DEPENDENT
684 10203 MXM_PCIE D2R_P<5> - 111 [PEX_RXS DP B L1 252 MXM_DP_B_ML_N<1> grcs
6684 10203 MXM_PCIE D2R N<6> - 103 HPEX_RX6* bp B L1l 254 MXM DP B ML, P<l> rca
s6pa 10203 MXM_PCIE D2R_P<6> - 105 [PEX_RX6 bP B L2+l 258 MXM_DP_B_MI,_N<2> oree
s6ca 10203 MXM_PCIE D2R N<7> - 97 HPEX_RX7* op B L2l 260 MXM_DP_B ML P<2> gy
s6ca 10203 MXM_PCIE D2R P<7> - 99 |PEX_RX7 DP B L3+l 264 MXM_DP_B_ ML N<3> oo
s6ca 10203 MXM_PCIE D2R N<8> - 91 HPEX_RX8% b B L3 266 MXM_DP_B_MI,_P<3> gree
s6ca 10203 MXM_PCIE D2R P<8> - 93 PEX_RX8 -
s6ca 10203 MXM_PCIE D2R_N<9> - 85 ~[PEX_RX9* DP_C_AUX* |, 223 MXM_DP_C_AUX_N gpq
s6ca 10203 MXM_PCIE_D2R_P<9> - 8 [PEX_RX9 DP_C_AUX| 225 MXM DP_C_AUX P gips
s6ca 10203 MXM_PCIE D2R_N<10> - 79 APEX_RX10%* pp C HPD| 234 MXM_DP_C_HPD gro4
s6ca 10203 MXM_PCIE D2R_P<10> - 81 [PEX_RX10 -
s6ca 10203 MXM_PCIE D2R_N<11> - 3 A[PEX_RX11% DP_C_LO*{y 199 MXM_DP_C_ML_N<0> gpq
s6ca 10203 MXM_PCIE D2R_P<11> - 75 |PEX _RX11 DP_C_LO| 201 MXM_DP_C_ML_P<0> g4
ssca 10203 MXM_PCIE D2R N<12> - 6 [PEX_RX12% DP_C_L1%*pH 205 MXM_DP_C_ML_N<1> g
s6pa 10203 MXM_PCIE D2R_P<12> - 69 [PEX_RX12 pP_C L1| 20 MXM_DP_C_ML_P<1> g4
s6pa 10203 MXM_PCIE D2R_N<13> - 61 HPEX_RX13* 211 MXM_DP_C_ML_N<2> g4
s6pa 10203 MXM_PCIE D2R_P<13> - 63 |PEX RX13 213 MXM_DP_C_ML_P<2> g4
s6pa 10203 MXM_PCIE D2R_N<14> - 55 HPEX_RX14% 217 MXM_DP_C_ML_N<3> g,
s6pa 10203 MXM_PCIE D2R_P<14> - 57 |PEX RX14 219 MXM_DP_C_ML_P<3> gy
s60a 10203 MXM_PCIE D2R N<15> - 49 APEX_RX15% 230 MXM_DP_D_AUX_N groe
s6pa 10203 MXM_PCIE D2R_P<15> - 51 [PEX_RX15 232 MXM _DP_D_AUX_P g7ns
B 10203 seas MXM_PCIE R2D_N<0> > 148 ~[PEX_TXO0* 236 MXM_DP_D_HPD graq
10203 seas MXM_PCIE R2D_P<0> > 150 [PEX_TXO
10203 seas MXM PCIE R2D_N<1> —-»> 142 ~PEX_TX1* 206 MXM DP_D_ML_N<0> g5
10203 sess MXM_PCIE R2D_P<1> > 144 |pPEX_TX1 208 MXM_DP_D_ML_P<0> g5,
10203 sess MXM_PCIE R2D_N<2> > 136 H[PEX_TX2* 212 MXM_DP_D_ML_N<1> g5
10203 sess MXM_PCIE_R2D_P<2> > 138 [PEX_TX2 214 MXM DP_D_ ML P<1> g5
10203 sess MXM_PCIE R2D_N<3> -> 120 HPEX_TX3* 218 MXM_DP_D_ML_N<2> g5,
10203 sess MXM_PCIE R2D_P<3> > 122 PEX_TX3 220 MXM_DP_D_ML_P<2> g5,
10203 sess MXM_PCIE R2D_N<4> > 114 ~PEX_TX4* 224 MXM_DP_D_ML_N<3> g5,
10203 gess MXM_PCIE R2D_P<4> > 116 [PEX_TX4 226 MXM _DP_D ML_P<3> g5
10203 seps MXM_PCIE R2D N<5> > 108 ~[PEX_TX5*
10203 seps MXM_PCIE R2D P<5> > 110 [PEX_TXS
10203 s6ss MXM_PCIE_R2D_N<6> > 102 ~[PEX_TX6*
10203 sscs MXM_PCIE R2D_P<6> > 104 [PEX_TX6
10203 sscs MXM_PCIE R2D N<7> > 96 HPEX_TX7*
10203 sscs MXM_PCIE R2D_P<7> > 98 [PEX_TX7
10203 sscs MXM_PCIE R2D N<8> > 90 HPEX_TX8%
10203 sscs MXM_PCIE R2D_P<8> > 92 |PEX_TX8
10203 sscs MXM_PCIE R2D_N<9> > 84 APEX_TX9*
10203 sscs MXM_PCIE R2D_P<9> > 86 PEX_TX9
10203 sscs MXM_PCTE R2D_N<10> > 78 APEX_TX10%*
10203 sscs MXM_PCTE R2D P<10> > 80 [PEX_TX10
10203 s6cs MXM PCIE R2D N<11> —-»> 72 ~PEX_TX11*
10203 secs MXM_PCIE R2D P<11> > 4 |PEX TX11
10203 secs MXM_PCIE R2D N<12> > 66 (PEX_TX12* MXM PCIe, DP & Power
10203 seps MXM PCIE R2D P<12> > 68 |PEX_TX12
A 10203 seps MXM_PCIE R2D_N<13> > 60 HPEX_TX13* SYNC_MASTER=K50 SYNC_DATE=01/07/2009]
ozos veps MEM,_PCLE _RID_B<13> —»> 62 PEX_TX13 NOTICE OF PROPRIETARY PROPERTY
10203 seps MXM PCIE R2D N<14> > 54 ~PEX_TX14*
10203 seps MXM PCIE R2D P<14> —-»> 56 |PEX TX14 THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
—> — PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
10203 seps MXM_PCIE R2D N<15> > 48 HPEX_TX15% AGREES TO THE FOLLOWING
10203 seps MXM_PCIE R2D P<15> —-»> 50 |PEX_TX15 I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
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Page Notes

Power aliases required by this page:

- =PP3V3_S0_MXM

Signal aliases required by this page:

- =SMB_MXM_THRM_DATA

- =SMB_MXM_THRM_CLK

- =PM_MXM_PGOOD_PULLUP

BOM options provided by this page:

PULLUPS & PULLDOWNS AT MXM CONNECTOR

MXM
MXM
AS0B826-S43 AS0B826-S43
F-RT-SM F-RT-SM
1 OF 4 3 OF 4 FLOAT = NORMAL VGA_MODE
s7¢7 ssas MXM _LVDS DDC CLK 35 |LVDS_DDC_CLK { ) { ) GND = SECONDARY DISPLAY CARD NOSTUFF
s7c7 ssae MXM_LVDS_DDC_DAT 33 |LvDS_DDC_DAT VGA_DISABLE*| 21 MXM _VGA DISABLE L gsp; 11 145 R8510
13 146 ss06 MXM_VGA_DISABLE_L 2 1
TP_MXM_DVI_HPD 31 |DVI_HPD GPIOO| 26 TP_MXM GPIOO0
- 15 151 MF-LF 5% 1/16W
GPIO1| 28 TP_MXM_GPIO1
6707 MXM_LVDS_A CLK N 176 HLVDS_LCLK* 17 152 402
- GPIO2| 30 TP_MXM GPIO2 o
5707 MXM_LVDS_A_CLK_P 178 |LVDS_LCLK 36 15 FLOAT =_LOW_SWING R8504
HDMI_CEC| 29 TP_MXM HDMI CEC s 37 | | 166 L GND = HIGH SWING
g7p7 MXM_LVDS_A_DATA N<0> 200 HLVDS_LTX0* - 46 173 gics MXM_PCIE_STD_SWING_L 2 1
s7p7 MXM_LVDS A DATA P<0> 202 |LVDS_LTX0 OEMO| 38 4 174 MF-LF 5% 1/16W
EM1 39 402
6707 MXM_LVDS_A_ DATA N<1> 194 HLVDS_LTX1* ° 52 179
- OEM2| 40
6707 MXM_LVDS_A_DATA P<1> 196 |LVDS_LTX1 omm3_a1 53 180
= EM! €L
58 185 =
6707 MXM_LVDS_A_DATA N<2> 188 HLVDS_LTX2* OEM4| 42 o 186 -
s707 MXM_LVDS_A_DATA P<2> 190 |LVDS_LTX2 " OEM5| 43 64 191
a OEM6| 44 T [
s707 MXM_LVDS_A_DATA N<3> 182 HLVDS_LTX3* > OEM7| 45 65 192
s707 MXM_LVDS_A_DATA P<3> 184 |LVDS_LTX3 = 70 197
PNL_BL_EN| 25 MXM_PNL_BL_EN g;p; 1 198
C 6707 MXM_LVDS_B_CLK N 169 L.VDS_UCLK* - 76 203
s7p7 MXM_LVDS B_CLK P 171 |LVDS_UCLK PNL_BL_P 2 MXM PNL_BL_PWM gyc7
77 | GND onp| 294
s707 MXM_LVDS_B_DATA N<0> 193 HLVDS_UTX0* PNL_PWR_EN| 23 MXM_PNL_PWR_EN g7p7 82 209
s707 MXM_LVDS_B_DATA P<0> 195 |LVDS_UTXO0 83 210
— RSVDO| 10 88 215
s707 MXM_LVDS_B_DATA N<1> 187 HLVDS_UTX1* RSVD1l 159 a9 216
MXM_LVDS_B_DATA P<1> 189 |LVDS_UTX1 RSVD2| 12
frer S5 —— = S_U g szm Le1 94 221 =PP3V3_SO_MXM ¢ gsas sanz sips
s707 MXM_LVDS_B_DATA N<2> 181 HLVDS_UTX2* =] o 163 95 222
- RSVD!
s707 MXM_LVDS B DATA P<2> 183 [LVDS_UTX2 E s 100 228
- 3] RSVDS5|_165 101 244
s707 MXM_LVDS_B_DATA N<3> 175 LVDS_UTX3* é RSVD6|_167 106 0
5707 MXM_LVDS_B_DATA P<3> 177 |LVDS_UTX3 g RSVD7|_227 107 250
RSVD8|_229
PM_MXM_EN 8 |PWR_EN = RSVD9| 231 112 251
oes — g | d I 113 256 R8500
583 70n3_PM_MXM_PGOOD PWRGOOD o é 3 RSVD10|_ 233 Lis 257 TOOK
socs_MXM_PWR_LEVEL 18 |PWR_LEVEL Z 2 RSVD11| 235 119 262 gss6 9ce MXM_DETECT L 1 2
2“1 « RSVD12| 237 MF-LF 5% 1/16W
5203 =SMB_MXM THRM SCL 34 |SMB_CLK i 124 263 402
— =2 RSVD13| 238 PULLED TO GROUND ON_MXM
5203 =SMB_MXM THRM SDA 32 |SMB_DAT O~ 125 268 WE DON’T USE CARD DETECT
- < RSVD14| 239
X 133 269 R8501
socs MXM_ALERT L 22 ATH_ALERT* § = RSVD15[ 240 134 275 100K
sons MXM_OVERT L 20 |TH_OVERT* 8 RSVD16| 241 139 282 ssne MXM_DETECT R 1 2
TP_MXM TH_PWM 24 |TH PWM RSVD17| 242 MF-LF 5% 1/16W
- 140 283 402
RSVD18| 243 E4
TP_MXM_VGA DDC_CLK 160 |VGA_DDC_CLK z RSVD19| 245
TP_MXM_VGA_DDC_DAT 158 |VGA_DDC_DAT g RSVD20| 247
[0} RSVD21| 249 L
TP_MXM VGA BLUE 172 |VGA_ BLUE H = =
B - a RSVD22| 14 =
TP_MXM_VGA_ GREEN 170 |VGA_GREEN 16 =PM_MXM PGOOD_PULLUP ;004
TP_MXM_VGA_HSYNC 164 |VGA_HSYNC 19} RSVD23 16
- Q PRSNT_L*| 281 MXM DETECT L oscs ssa3 SYSTEM INTEGRATOR MUST ALIAS THIS EITHER TO A VOLTAGE RAIL,
TP_MXM_VGA_RED 168 |VGA_RED é - 5 MXM_DETECT R
= . -
TP MXM VGA VSYNC 162 |vea vsyne g PRSNT_R*|, 8583 OR ANOTHER OPEN-DRAIN PGOOD SIGNAL DEPENDING ON DESIRED BEHAVIOR
< WAKE*n4 TP MXM WAKE L
R8503
10K
7on3 ssss_PM_MXM_PGOOD 2 1
MF-LF 5% 1/16W
402

MXM SYSTEM INFORMATION ROM
PLACE CLOSE TO J7800

=PP3V3_S0_MXM cns suvz savs sscz

MXM
1C8570
——0.1UF
%
STUFF FOR WRITE PROTECT 2 $REM
NOSTUFF I2f ADDRESS: AC g 365
1
R8570 , vee L MXM I/O
2 E2/NC2 MXM 5 MXM_LVDS_DDC_DAT gspg grcy
A 1/1% E1/NC1CRITICAL SYNC_MASTER=K50 SYNC_DATE=01/07/2009
- 1 6
02 E0/NCO sc: MXM_LVDS_DDC_CLK
2 uU8570 fome e NOTICE OF PROPRIETARY PROPERTY
MXM_ROM WP A
M24C02-WMN6TPHF THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
S08 PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
vVSS AGREES TO THE FOLLOWING
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N PEG R2D C N<O> mxMcge00 O-1UF 2 10% 16V X5R 402 MXM PCIE R2D P<15> [OUT 10203 sans T MXM PCIE D2R P<15> MxMcgg32 0-1UF, 2 108 16V XSR 402 PEG D2R N<O> ory s s
IN
.1UF oD oD
10203 e [y PEG_R2D C P<0> w1 C8601 0-1UF, 2 108 16V XS5R 402 MXM PCIE R2D N<15> gy soms sens L2 s4ms o MXM _PCIE D2R N<15>  "C8633 0.1UF 2 10% 16V X5R 402 PEG D2R _P<0> -
0.1UF
10203 3cs [xyPEG R2D C P<1> uxMcge02 0.1UF, 2 108 16V X5R 402 MXM PCIE R2D P<14> B> 050 sane L0203 488 oo MXM PCIE D2R P<14> MXM C8634 1 2 108 16V X5R 402 PEG D2R P<1> BTy 10503 5ce
0.1UF
10203 sce [y PEG _R2D C N<1> uxMCcge03 0.1UF,; 2 108 16V X5R 402 MXM PCIE R2D N<14> B> 050 sane L0203 488 o MXM PCIE D2R N<14> MXM C8635 1 2 108 16V X5R 402 PEG D2R N<1> [ETT 1005 5c6
0.1UF
10203 3cs [xwy_PEG R2D C N<2> uxMcge04 0-1UF, 2 108 16V X5R 402 MXM PCIE R2D P<13> [Ty 050 sane Lozs sams o MXM PCIE D2R P<13> MXM C8636 1 2 108 16V X5R 402 PEG D2R P<2> [Ty 0503 5ce
0.1UF
10203 3cs [xwy_PEG R2D C P<2> uxMCge05 0.1UF; 2 10% 16V _X5R 402 MXM PCIE R2D N<13> [OUTy 10203 sans o203 sams o MXM PCIE D2R_N<13> MXM C8637 1 2 108 16V X5R 402 PEG D2R N<2> [Ty 0503 5ce
0.1UF
10203 sce gy PEG _R2D C N<3> uxMCcg606 0-1UF, 2 10% 16V X5R 402 MXM PCIE R2D P<12> B> 050 sane Lozs sums o MXM PCIE D2R P<12> MXM C8638 1 2 108 16V X5R 402 PEG D2R P<3> BTy 10503 5ce
0.1UF
— 10203 sce gy PEG _R2D C P<3> uxMcgeQ7 0-1UF, 2 10% 16V X5R 402 MXM PCIE R2D N<12> B> 1050 sane L0203 488 o MXM PCIE D2R N<12> MXM C8639 1 2 108 16V X5R 402 PEG D2R N<3> [T 1003 scs
seses ac6 [ PEG R2D C N<4> mxMcge08 O0-1UF 2 10% 16V X5R 402 MXM PCIE R2D P<11> [OUTs 10203 san8 . = MXM PCIE D2R P<11> MxM 08640 O0.1UF 2 108 16V X5R 402 PEG D2R N<4> T
102 pil
.1UF
L0203 308 [T PEG_R2D C_P<4> uxMCcge09 0.1UF,; 2 10% 16V X5R 402 MXM PCIE R2D N<11> [DUTs 050 sane I Lo MXM_PCTE D2R N<11> MxM cggal O.1UF, 2 108 16V X5R 402 PEG D2R P<d> oy s o
soz0s se¢ [xmy_PEC R2D C N<5> MxMcgel0 0-1UF, 2 10% 16V _X5R 402 MXM PCIE_R2D_P<10> [T 10205 0ne S (o MXM_PCIE D2R P<10> MxuCcggaz 0.1UF, 2 105 16V X5R 402 PEG D2R N<5> o s e
IN
.1UF
10203 5cs (TR PEG_R2D C P<5> uxMcgell O 1 2 10% 16V X5R 402 MXM PCIE R2D N<10> [OUT 10203 sans Lozms sams = MXM PCIE D2R N<10> uxMcgg43 0.1UF 2 10% 16V X5R 402 PEG D2R P<5> [T 020> <5
R2D <6> uxMcgel2 0.1UF, 2 10% 16V X5R 402 MXM PCIE R2D P<9>
10203 506 [Ty EEG C_N<6 Tor fOUD> w0203 sine S _~ MXM PCIE D2R P<9> MxM Ccgg44 0.-1UF, 2 108 16V X5R 402 PEG _D2R_P<6> STy 1005 scs
C 10203 3cs [rry— EEC R2D C_P<6> MxMcg6l3 0.1UF, 2 10% 16V XS5R 402 MXM PCIE R2D N<9> [Ty 10203 sans [ i cgeas 0.10F 2 . PEG D2R N<6o
10203 sace oo MXM PCIE D2R N<9> c 1 10% 16V X5R 40 G [oTD 10209 96
PEG_R2D C N<7> MxMcgglq 0.-1UF, 2 10% 16V X5R 402 MXM PCIE R2D P<8>
= < 0.10F o oo oo L0205 sacs MXM PCIE D2R P<8> uxM c8646 0-1UF, 2 10% 16V X5R 402 PEG D2R N<7> [y 757 10203 5cs
10203 sce [y PEG_R2D_C P<7> MXMC8615 Y- 1 2 10% 16V X5R 402 MXM PCIE R2D N<8> DU 050 sane [ bg - 47 0.1UF 5 N
o203 sacs o MXM PCIE D2R N<8> c8647 Y- 1 2 108 16V X5R 402 PEG D2R P<7 [T 7 10203 sce
w025 ses [y PEG_R2D_C N<8> uxMcgele 0-1UF, 2 108 16V XS5R 402 MXM PCIE R2D P<7> N
0.1UF
10205 sco [my_ PEG_R2D_C_P<8> Mxucgel7 0-1UF, 2 10% 16V X5R 402 MXM PCIE R2D N<7> [T 10703 sane 10203 sics [z MXM _PCIE D2R P<7> MXMC8648 1 2 10% 16V X5R 402 PEG_D2R_N<8> [Ty 10203 sc6
MXM 0.1UF
L0203 sacs o MXM PCIE D2R N<7> C8649 1 2 108 16V X5R 402 PEG_D2R P<8> D 003 5ce
w00 ses [zmy_PEG_R2D_C_N<9> mxucgelg 0-1UF, 2 10% 16V XS5R 402 MXM PCIE R2D_P<6> (O 10507 s0me
0.1UF
10203 sce [wy PEG _R2D C P<9> uxMcgel9 0.1UF, 2 10% 16V X5R 402 MXM PCIE R2D N<6> [Ty 0503 sase Loap3 sacs [mmy MXM PCIE D2R P<6> MXM C8650 1 2 108 16V X5R 402 PEG D2R N<9> [Ty 10203 scs
MXM 0.1UF
o203 sacs oy MXM PCIE D2R N<6> C8651 1 2 108 16V X5R 402 PEG D2R P<9> T 1002 %
s ses [rwy_ PEG_R2D_C N<10> uxMcge20 0.1UF, 2 10% 16V X5R 402 MXM PCIE R2D P<5> [T 20500 o008
MXM 0.1UF
10203 3cs [y PEG R2D € P<10> C8621 1 2 10% 16V X5R 402 MXM PCIE R2D N<5> [OTD> 1003 w40 N [ MXM _PCIE D2R P<5> mxM 08652 0.1UF 2 108 16V X5R 402 PEG D2R N<10> -
0.1UF
L0203 sacs o MXM PCIE D2R N<5> MXMC8653 1 2 108 16V X5R 402 PEG_D2R_P<10> [Ty 10203 sc6
o203 ses [y PEG_R2D_C P<11> Mxucge22 0-1UF, 2 10% 16V X5R 402 MXM PCIE R2D P<4> [STD> 1005 oens
0.1UF
10209 scs [z PEG_R2D_C N<11> Mxucg23 0-1UF, 2 10% 16V X5R 402 MXM PCIE R2D N<4> [SUD 1o s L0203 ssca [y MXM _PCIE D2R P<4> MXMC8654 1 2 10% 16V X5R 402 PEG_D2R_N<11> [STT 10205 5¢6
MXM 0.1UF
o203 sacs oy MXM PCIE D2R N<4> C8655 1 2 10% 16V _X5R 402 PEG D2R P<11> [Ty 0503 5ce
B 102> ses [y PEG_R2D_C N<12> uxMcgg24 0-1UF, 2 108 16V X5R 402 MXM _PCIE R2D P<3> M 10105 aemo
0.1UF
10205 sco oy PEG_R2D_C P<12> uxMcgg25 0.1UF, 2 10% 16V X5R 402 MXM PCIE R2D N<3> [T 10205 os 1020 sace oo MXM PCIE D2R P<3> MXM C8656 1 2 108 16V _X5R 402 PEG_D2R_N<12> [T 1070 s
MXM 0.1UF
1020 sace o MXM PCIE D2R N<3> C8657 1 2 108 16V X5R 402 PEG_D2R P<12> [OUT) 103 3c6
RN PEG R2D C N<13> mxMcgg26 0-1UF 2 10% 16V X5R 402 MXM PCIE R2D P<2> ST 10703 sim8 Lonos sacn = MXM PCIE D2R P<2> MxM 08658 0.1UF 2 108 16V X5R 402 PEG D2R N<13> T
0.1UF
10203 308 [T PEG_R2D C_P<13> MXM C8627 1 2 10% 16V X5R 402 MXM PCIE R2D N<2> [OUT> 10203 sass B oy MXM_PCIE D2R N<2> MxM 08659 O0.1UF 2 108 16V X5R 402 PEG D2R P<13> T
10203 scs [rmyPEG _R2D C N<14> w1C8628 0-10F1 )| 2108 16v xsr 402 MXM PCIE R2D P<l1> oD 020 save Lonos sacn [ MXM_PCIE D2R P<1> M 8662 0-1UF; | 2 105 16v xsr 402 PEG_D2R_P<14> T
0.1UF
I w0203 scs [y PEG _R2D C P<14> MHIC8629 1| 2108 16V X5R 402 MXM PCIE R2D N<l1> [T 020 save N [ MXM _PCIE D2R N<1> Mxn 08663 0-1UF, || 2 105 16v xsr 402 PEG_D2R_N<14> R —
seses 20 [T PEG R2D C N<15> mxMcgg30 0-1UF; 2 10% 16V X5R 402 MXM PCIE R2D P<0> ST 10703 si38 B o MXM PCIE D2R P<0> MxM 08660 O0-1UF 2 108 16V X5R 402 PEG D2R N<15> T
0.1UF
10203 3cs [y PEG R2D € P<15> MKMC8631 1 2 10% 16V XS5R 402 MXM PCIE R2D N<0> GO 20200 sise Lorms sace [ MXM_PCIE D2R N<0> uxMCcge61 0-1UF, 2 108 16V X5R 402 PEG D2R P<15> oy 10208 ses
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Page Notes

Power aliases required by this page:
- =PP5V_DP_AUX

UNUSED DP INTERFACES

e MXM_LVDS_A DATA P<3..0> _ TLVDS EG_A DATA P<3..0>

MAKE_BASE=TRUE

Signal aliases required by this page: sscs MXM_TLVDS A DATA N<3..0> ]';A&DBiE_]_EF:RG A _DATA N<3..0>
(NONE) . _
v MXM_LVDS _B_DATA_ P<3..0> LVDS_EG_B_DATA_P<3..0> wesMXM_DP_C ML N<0..3> = TP _MXM _DP_C ML N<0..3>

MAKE_BASE=TRUI

TP_MXM DP ML_P<0..3>
BOM options provided by this page: wscs MXM_TVDS_B_DATA N<3..0> I.Z‘aY;;Dﬁer:RG B_DATA_ N<3..0> — MXM_DP_C_ _mmgms:iue
D (NONE)

107C2 8986 89C6 89D6 90A6 90AB

107C2 8986 89C6 89D6 90A6 90AB

sasMXM_DP_C_ML_P<0..3>

107C2 89A6 89C3 89D3 90A6 9088

MXM

s1csMXM_DP_A_ML_N<0>

wesMXM_LVDS_A_CLK_N

LVDS EG A CLK N

8986 107C2

wesMXM_LVDS_A_CLK P

MAKE_BASE=T!

LVDS EG A _CLK P

8986 107C2

wesMXM_LVDS_B_CLK_N

MAKE_BASE=TRUI

LVDS EG B_CLK N

89c3 107C2

MAKE_BASE=TRUI

LVDS EG B_CLK P

89c3 107C2

wesMXM_LVDS_B_CLK_P

MAKE_BASE=TRUI

LVDS_BKL_ON

wesMXM_PNI,_BL_EN

MAKE_BASE=TRUE

LVDS_EG_PANEL_PWR

90A3 9088

wesMXM_PNI,_PWR_EN
wesMXM_PNI,_BL_PWM

MAKE_BASE=TRUE

LVDS_EG_BKL_PWM

906

w00 9 MXM_LVDS_DDC_DAT —

MAKE_BASE=TRUE

LVDS EG DDC_DATA

89A3 90A6

wsos 9»eMXM_LVDS_DDC_CLK —

MAKE_BASE=TRUI

LVDS EG DDC_CLK

8983 90A8

wesCLK_100M_MXM P

MAKE_BASE=TRUI

GPU CLK100M PCIE P

sce 102c3

wesCLK_100M_MXM N

E_BASE=TRUE

GPU CLK100M PCIE N

sce 102c3 7C3

MAKE_BASE=TRUE

PEG_RESET L

sc2 90pa

wesMXM_RESET L

THESE ALIASES ARE TO CONFORM WITH K50/K52 SHARED

DP _EG ML N<O0>

MAKE_BASE=TRUE

6D6 8D3 903 90CH

EXTERNAL DP CONN

CONNECTOR PAGE

10702 9108

s1csMXM_DP_A_ML_P<0>

MAKE_BASE=TRUE
DP EG ML P<0>

10702 91c8

MARE_BASE=TRUE

10702 91c8

10702 91c8

10702 9188

sacsMXM DP_A ML N<1> — DP _EG ML N<1>
= - - = — MARE_BASE=TRUE

sacsMXM DP_A ML P<1> — DP _EG ML P<1>
DY A AL S MAKE_BASE=TRUE

sacsMXM DP_A ML N<2> — DP _EG ML N<2>
DY A AL S MARE_BASE=TRUE

scsMXM_DP_A_ML_P<2>

DP _EG ML P<2>

s1csMXM_DP_A_ML_N<3>

MARE_BASE=TRUE

DP _EG ML N<3>

10702 9187

10702 914

s1csMXM_DP_A_MI,_P<3>

MARE_BASE=TRUE

10702 914

sscsMXM_DP_A_ HPD

DP EG ML P<3>
MARE_BASE=TRUE

DP_EG_HPD

- DP_EG_AUXCH

93c4 107D2

ssMXM_DP_A_AUX_N

N
— MAKE_BASE=TRUE

— DP_EG_AUXCH

9384 107D2

sicsMXM_DP_A_ AUX_P

P
— MAKE_BASE=TRUE

9184

MARE_BASE=TRUE

sicsMXM_DP_C_AUX_N

TP_MXM DP_C_AUX N

sicsMXM_DP_C_AUX_P

MAKE_BASEZTRUE

TP_MXM_ DP_C_AUX_ P

susMXM_DP_C_HPD

MAKE_BASETRUE

TP_MXM DP_C_HPD

s1csMXM_DP_B_ML_N<0..3>

MAKE_BASE=TRUE

TP_MXM DP_B ML N<O.

s1csMXM_DP_B_ML_P<0..3>

. 3>
F-BASE=TRUE

sicsMXM_DP_B_AUX_N

TP_MXM DP_B_ ML P<0..3>
FAKE_BASE-TRUE

TP, MXM DP B _AUX N

scsMXM_DP_B_AUX_P

E_BASE=TRUE
TP MXM DP B AUX P

s1csMXM_DP_B_HPD

E_BASE=TRUE

TP_MXM DP B HPD

MARE_BASE=TRUE

TP_MXM DP_D ML N<O.

s1sMXM_DP_D_ML_N<0..3>

. 3>
E_BASE= TRUE

TP_MXM DP_D ML P<0..3>

s13sMXM_DP_D_ML_P<0..3>

s»sMXM_DP_D_AUX_N

E_BASE=TRUE

ssMXM_DP_D_AUX_P

TP_MXM DP D AUX N
“MAKE_BASE=TRUE

TP MXM DP D AUX P

s1sMXM_DP_D_HPD

E_BASE=TRUE

TP_MXM DP D HPD

MARE_BASE=TRUE

MXM ALIASES
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IG
RP8900 RPE906
0 0
LVDS_IG_A_DATA_ P<0> 1 4 LVDS_EG_A_DATA_P<0> 5
——— LVDS_IG A DATA N<0> 2 3 LVDS_EG A DATA N<0> e e e sorez 1ans LVDS IG B DATA P<l> : 4 LVDS EG B _DATA P<1> 705 107cz 9086
1072 1883 o 8705 107€2 90R6 107¢2 1883 LVDS_IG_B_DATA N<1> 2 3 LVDS_EG B _DATA N<1>  gps 107c2 9088
1/16W 5%
SM-LF 1/16W
SM-LF
IG
RP8901 REB207
0
< 1o 5 ) 0 . s £G A DATA D<l> lo7cz 19ms LVDS_IG_B_DATA P<2> 1 4 LVDS_EG_B_DATA_P<2>  grps 107c2 9086
LVDS_IG_A_DATA P<l> LVDS_E 5 — = = — = =
o702 1883 8705 10762 90AS Jo7c2 1883 LVDS_IG B _DATA N<2> 2 3 LVDS_EG B_DATA N<2> 6705 107C2 9088
1o7cz 1083 LUDS_IG_A DATA N<1> 2 3 LVDS_EG_A_DATA N<1>  g7ps 107c2 s0n8 LY
5% 1/16W
1/16W SM-LF
SM-LF
IG
IG 0
RP8902 107c2 1883 LVDS_IG_B_DATA P<3> 1 4 LVDS_EG_B_DATA_P<3> g5 107c2 sons
0 107c2 1883 LVDS_IG_B_DATA N<3> 2 3 LVDS_EG_B_DATA_N<3>  g7p5 107c2 sons
10702 1883 LVDS_IG_A_DATA P<2> 4 LVDS_EG_A_DATA_P<2> g5 107c2 soas i
C 1o7c2 1883 LVDS_IG_A_DATA N<2> 2 3 LVDS_EG_A_DATA_N<2> g5 107c2 soas A
5%
1/16W
SM-LF
CRI§ICAL
16 90-OHM
RP8909 DLEONS
0 Y YL LUDS_EG B CLK L_P 107c2 sons
16 107c2 1883 LVDS_IG_B_CLK_P 4 107c2 s70sLVDS_EG_B_CLK_P
RP8903 Lorez 102 LVDS_IG B_CLK N 2 3 107¢2 8705 LVDS_EG_B_CLK_N —_—
o |, (11 LYY L2 LUDS_EG_B_CLK L_N 107cz sons
10702 1883 LVDS_IG_A DATA P<3> 1 LVDS_EG_A_DATA_P<3>  gps 107c2 s0ns A
107c2 1883 LVDS_IG A DATA N<3> 2 3 LVDS_EG_A_DATA_N<3> 87D5 107C2 90A6 PLACE IT CLOSE TO J9002
5%
1/16W
SM-LF
8900
16 90-OHM
RP8904
0 4 Y'Y Y 3 LUDS EG A CLK L P 1orcs sons
10702 1883 LVDS_IG A CLK_P 1 4 107c2_870s LVDS_EG_A_CLK_PJ
10702 1883 LVDS_IG A CLK_N 2 3 107c2_870s LVDS_EG_A_CLK_N
1 1YY Y 2 Lubs_EG A CLK_L N 107es sone
1/16W 9004 50a8 9005 =PP3V3 DDC_L
SM-LF PLACE IT CLOSE TO J9002
16 16
1 1
R8950 R8951
2.7K 2.7K
5% 5%
v v 5
402, 402, RP8950
0
1883 LVDS_IG DDC_CLK 1 4 LVDS_EG_DDC_CLK 87C5 90A8
RP18G9 05 15a3 LVDS_IG_DDC_DATA 2 3 LVDS_EG_DDC_DATA 875 90A6
5%
1 0 4 1/16W
1o7c2 1883 LVDS_IG_B_DATA P<0> LVDS_EG_B_DATA_P<0> _ g7p5 107c2 s0ss SM-TF
1o7c2 1883 LVDS_IG_B_DATA N<0> 2 3 LVDS_EG_B_DATA_N<0> 755 107c2 soss
5%
1/16W
SM-LF
A SYNC_MASTER=SIJI SYNC_DATE=11/07/2008|
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INVERTER INTERFACE

en=PP3V3_S0_VIDEO =PP3V3_DDC_LCD sss5 s0as 5004

Page Notes

Power aliases required by this page: R9I§75 R9m§l80
1 2 1 2

- =PPV_S0_LCD_20INCH 1886 LVDS_IG_BKL_PWM
- = % %
P3V3_S0_VIDEO 16 1w P
R9074* MP-LF ME-LF
Signal aliases required by this page: 1K
D (e 1180
MF-LF 50a8 985 s0ps_=PP3V3_DDg LCD
35 35
R R R 1 c9051 1 Cc9050
BOM options provided by this page: i o 1uF o 10e
IG, MXM = v Tov
R9079 2 coru 2 comn CRITICAL
B 5 , 5 Tc7sz08AFEAPE 102 102 .9050
s7cs LVDS_EG_BKL_PWM LCD_PWM_MUX R940 81 FERR-250-0HM
%
NOSTUEE 1/516W 1 7 2 LCD_PWM_FILT 1 2 LCD_PWM 4ps
R9078! MESLF o7cs scz PEG_RESET L 1 Y o

10x M

1/16W 402

MF-LF

402 5 1c75208ATEARE

LVDS_BKL_ON

LCD (LVDS) INTERFACE

INVERTER CONNECTOR INCORPORATED INTO AC/DC CONNECTOR

PANEL POWER SEQUENCING
6aa=PPV_S0_LCD_24INCH

VOLTAGE=5V
MIN_LINE_WIDTH=0.5 mm Cc9000

MIN_NECK_WIDTH=0.25 mm

N 0.1UF
Rgloooog 1] CRITICAL
C i o 09000
MF_LF sov FDC638P_G L9000 VOLTAGE=12V
402, 603-1 sM FERR-250-0HM

PPV_LCD_SW 1 m 2 . PPV_LCD_CONN 6A7 90A6 90A8

6
LCD_PWREN_DIV VOLTAGE=12V
4 5 MIN_LINE WIDTH=0.5 mm s
> MIN NECK_WIDTH=0.25 mm 12V FOR 24 INCH LCD
R9002} lj n €9020 !| €9001 !
100K R
%
il
A s
e,
LCD_PWREN_ I _RC

PLACE NEAR J9002

LCD_PWREN DIV_L

3
9001
2N7002
spr23-RF1
s0n3 8705 LVDS_EG_PANI
N 2
R9070
100K
5%
1/16W
MP-LF
402,
B CRITICAL
SDF9000
STDOFF-4.00D4.6H-1.35-2.4-TH
516S0700
CRITICAL
J9002
QT80030A-1210S-9H
F-ST-SM
son6 1072 s70s LVDS_EG_B_DATA N<0> 6 ol2 LVDS_EG_B_DATA_P<0> 755 107c2 s9as
5903 1072 870s LVDS_EG_B_DATA N<1> 3l o4 LVDS_EG_B_DATA_P<1> g7ps 107cz 8903 e
I
8903 1072 8705 LVDS_EG_B_DATA N<2> 516 ode LVDS_EG_B_DATA_P<2> 4755 107c2 8903 R9050
15 ol® LVDS_EG B CLK L N 83c2 107C2 8
107c2 ssc:LVDS_EG_B_CLK_L_P ol 5 oo LVDS_EG_B_DATA_N<3> g5 1072 soc3 1886_LVDS_IG_BKL_ON 1 2 LVDS_BKL_ON 4755 6ps 803 soca
ssc3 1072 s70s LVDS_EG_B_DATA P<3> 1 5 512 LVDS_EG_A DATA_N<0> g5 107c2 8906 P
8906 107c2 s70s LVDS_EG_A_ DATA_ P<0> 13 o0 14 MEE%F
906 1072 s70s LVDS_EG_A_DATA N<1> L] I EL LVDS_EG_A_DATA_P<1>  gyp5 107c2 sops
IG
17 00 18 LVDS_EG_A DATA N<2> 455 107¢c2 s9cs R9 5 1
soce 107c2 s7os LVDS_EG_A DATA P<2> 19 oo 20 LVDS_EG_A_CLK_L_N 8985 107C2
107c2 sossLVDS_EG_A_CLK L P 21 o 5122 LVDS_EG_A DATA_N<3> g5 1072 8986 1886_LVDS_IG_PANEL_PWR 1 2 LVDS_EG_PANEL_PWR s05 soss
s s0ps =PP3V3_DDC_LCD sLVDS_EG_A_DATA_P<3> 23 24 3
5004 a8 900 — 56 2BV LCD CONN I -
PPV LCD CONN 8983 87cs LVDS_EG_DDC_CLK 2515 o 26 LVDS_EG_DDC_DATA gics goa3 MEE%F
0cs 90a6 67 27 28
o ol ? INTERNAL DISPLAY CONNS
A ©° panel has 4.7K DDC pull-ups SYNC_MASTER=SIJI SYNC_DATE=11/07/2008|
MXM also has 2.2K pull-ups i _ i _
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10702 sce DP_IG_ML_N<0>

0.1uF ¥, €9100

16V 10% H 402 X5R
DP_ML_N<0> 10702 9ace
MXM
10702 s7ss DP_EG_ML_N<0> 0.1UF |7, C9150
16V 10% H 402 XSR
MXM
10702 8785 DP_EG_ML_P<0> 0.1UF || 2 C9152
16V 10% H 402 XSR
DP_ML_P<0> 10702 9ace
0.1UF, [f
10702 sce DP_IG_ML_P<0> - 1]]2 C9102
16V 10% H 402 X5R
0.1UF, [f
10702 9ce DP_IG_MI,_N<1> . 1]]2 C9104
16V 10% H 402 X5R
DP_ML_N<1> 10702 94cs
MXM
10702 s78s DP_EG_ML N<1> 0.1UF ', C9154
16V 10% H 402 XS5R
MXM
10702 a7ss DP_EG ML _P<1> 0.1UF, ", C9156
16V 10% H 402 X5R
DP_ML_P<1> 10702 94cs
16
10702 scs DP_IG_ML P<1> 0.1UF, ", C9106
16V 10% H 402 XSR
0.1uf, [°
10702 5cs DP_IG_MI,_ N<2> . 1|2 Cc9108
16V 10% H 402 XS5R
DP_ML_N<2> 10702 9aps
MXM
10702 8785 DP_EG_ML_N<2> 0.1UF || 2 C9158
16V 10% H 402 XS5R
MXM
10702 a7as DP_EG_ML_P<2> 0.1UF 1, C9160
16V 10% H 402 XSR
DP_ML_P<2> 10702 9aps

10702 sce DP_IG_ML_P<2>

0.1UE, [T, c9110

PLACE

[ 402 xswr

16V 10%

THESE CAPACITORS ATLEAST

10702 scs DP_IG ML_N<3>

0.1uF *f, c9112

10702 8785 DP_EG_ML_N<3>

16v 108 || a02 xsm

DP_MI,_ N<3>

10702 94c1

0.1uF, '} 9162

10702 8785 DP_EG_MIL_P<3>

16v 10% || 402 xsr

0.1uR, 17 C9164

16V 10% H 402 XSR
DP_ML_P<3> 10702 9ac1
0.1UF, ¢
10702 9c6 DP_IG_ML_P<3> . 1|2 C9114
16V 10% H 402 XS5R
MXM
R9124
0
g7as DP_EG_HPD 1 2
1 oW
MF-LF
402 DP_HPD s4n6

586 DP_IG_HPD

IG
1?9 %225

£
R9130120, 0K Wi
402

MAY SHARE THE COMMON PAD BETWEEN R9125 AND R9130

1TNCH AWAY FROM DP CONNECTOR

DP MUX SUPPORT

SYNC_MASTER=K50 SYNC_DATE=01/07/2009]

NOTICE OF PROPRIETARY PROPERTY

THE_INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING

I TO MAINTAIN THE DOCUMENT IN CONFIDENCE

II NOT TO REPRODUCE OR COPY IT

III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART

D 051-7973

SIZE | DRAWING NUMBER REV .

(j APPLE INC. SCATE AT oF
NONE 91 109

2 1




DP_AUX CH_C_N

(BT 93c2 94cz 10702

IG
SIGNAL, EL=EMPTY
e G390
DP_IG_DDC_DATA, 33 , w19 DP_AUX_CH_SW_N
- |
1/16W 10%
MELDE 4
402
DP_AUX _CH C_P
— _AUX_CH C_ P -
16 IG
SIGNAL, M§D =iMPTY C930 1
RH30 0.1UF
DP_IG_DDC_CLK | 33 , woly VY DP_AUX _CH_SW_P
- I
5%
ifien o
402 402 C9%50
500 500 DP_EG_AUXCH N AT DP_AUX CH C_N
DE 0 bl — _EG_ — _AUX_CH C_ ysot ez 10702
»_{ SSM6N15FEAPE SSM6N15FEAPE }_4 1‘0‘%
AD{ SOT563 SOT563 }Qﬁ )l(gg
—] |—s 402
C nE Kl 6% s T
wxi @] | V |9 SSM6N1SFEAPE
L SOT563
 IG_AUX_CH_ 09350 %
10702 1006 5Ty DP
IG
'R9303  =PP5V_S0_DP_AUX_MUX
??lﬁw
MF-L] MXM
2402 'R9302 vr o =PP5V_S0_DP_AUX_MUX c9351
— 100k i DP_EG_AUXCH_P A DP_AUX_CH C_P
= Hie B2 o
540 100K 1%
5% X5R
frasas i35
402
DDC_CA_DET LS5V _I, : DDC_CA_DET LS5V
Q9351
SSM3K15FV « -
}23 SOD-VESM-HF MXM Dljzl “ SSM6N15FEAPE
SOT563
935 =
09301 # K Q9350 o
SSM3K15FV | axu -
SOD-VESM-HF % 5
1|G
B 2
1 .

DP_CA_DET -

94ne [IW)

DP_IG_CA DET
— T [oUTy 1836

DISPLAYPORT SUPPORT
A SYNC_MASTER=K50 SYNC_DATE=01/07/2009
NOTICE OF PROPRIETARY PROPERTY

THE_INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING

I TO MAINTAIN THE DOCUMENT IN CONFIDENCE

II NOT TO REPRODUCE OR COPY IT

III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART

SIZE DRAWING NUMBER REV.
D 051-7973 A
@ APPLE INC - SCALE SHT OF
NONE 93 109

3 | 2 1




NOSTUFF
F9400
0.75AMP
saca 9ass 94nc epa_=PP3V3 SO DPCONN 1 2 PP3V3_S0_DPFUSE
MIN LINE WIDTH=0.38 M
MIN NECK_WIDTH=0.20 M
sM-RF VOLTAGE=3. 3V
CRITICAL
U9400
TPS2051B
SOT23
5 1IN out 1
D CRITICAL 73n6 ops PM_SLPS3 BUF1 L 4 |En ocx~3 TP_DP_OC
D9410 1C9481 GND
RCLAMP0524P 1C9480 | 9 1uF 2 19400
SLP2510P8 0 20% 400-OHM-EMI
2 SEam 1 W 2 __PP3V3_S0_DPPWR
MIN LINE WIDTH=0.38 MM
sM-1 MIN_NECK_WIDTH=0.20 MM
210 1ot ’ CRITICAL 1 C9400 VOLTAGE=3.3V
9NC NC|10 1C9485
NO STUFF 1oUF
2 R9400 . 2 0 = 208, 2 o
5 5% 1/16 F-LF 402 [
%o sTur# %5 &5
3 R9410. 2 1
5% 1/16W MF-LF 402 =
| FL9400

12-OHM-100MA
, TCM1210-4sM
Svie_vER2

s1cs 10702 [Ty DP_ML_P<0> ’—w/—‘

9105 10702 [TR)- DP_ML_N<0> L3 Y Y Y OL2
CRITICAL
D9410
RCLAMP0524P
SLP2510P8 94p7 94m8 94as ens_=PP3V3_ SO _DPCONN
APPLE PART NO 51450277
NO STUFF
J10 10ls R9401 , > 0 Jo400 NO STUFF
5% 1/16W MF-LF 402 DSPLYPRT-K50
i r R9411No STOFE 0 FoANG-SML R95%4 1716 . 2 YF-TF 402
al 1 2 CRITICAL %o sTuF
C = 5% 1/16W MF-LF 402 | R9413. > 0
© N 2 R9420 5% 1/16W MF-LF 402
3 ~O GND DP_HPD 100515
10702 DP_ML_CONN_P<0> 3 4 /
FL9401 2romr_naNsop  CONFIGIO-- e FL9403
12-OHM-100MA 10702 DP_MI, CONN_N<0> ML_LANEON CONFIG2 HDMI_CEC a0z, 12-OHM-100MA
— TCM1210-45M 7 8 TCM1210-45M
= ¥ VER-2 1 GND GND O— 4 SvM_VER-2 1
s1cs 10702 [Ty DP_ML_P<1> i : ¥
s1cs 10702 DP_MI_N<1> ‘ K/M—‘ 2072 DP ML CONN P<l> ° | OML LANE1P ML _LANE3P 0 10702 DP_MI,_CONN_P<3> AN DP_ML_P<3> I 070z 912
[maipg 1 | —_— [ 10702 DP_ML_CONN_N<1> 11 ML LANELN ~ML_LANE3NO- |12 10702 DP_ML_CONN_N<3> _— 1 DP_MI,_N<3> I 107wz 912
YLz Il D enpo 1 Y2
10702 DP_MIL,_CONN_P<2> 15 ML LANE2P AUX CHP 16 DP_AUX CH C P 5352 93ca 10702
10702 DP_MIL,_CONN_N<2> 17 ML:LANEZN AUX_CHN 18 DP_JUX CH C N 3¢z 9304 10702
1 2
FL9402 *-O reTURN DP_PWRO-22
12-OHM-100MA
oML IS SHIELD PINS CRITICAL
o165 10702 [Ty DP_ML_P<2> T AN L T« R942 421" D9411
9185 10702 [Ty DP_ML_N<2> — Sl o~ R9425 R9 RCLAMP0524P
s ArrLe 1 100K sLP2510P8
. 116w /16w
ME-LF ME-LE
402 402
NO STUFF 2 2
s|T 10[4
CRITICAL R9412. 2 0 GNg Ng
5% 1716 F-LF 40 = . . L9 A—
D9411 %o “sTur# = =
RCLAMP0524P R9402., 2 0 q
SLP2510P8 5% 1/16W MF-LF 402 g
CRITICAL E
210 101 D9400
9NC NC[10 RCLAMPO0504F —
5C70-6-1 =
q
2
B © s
3 3
B N s
L L
4
3

94p7 94ca 94ns eps _=PP3V3_SO_DPCONN

DP_CA _DET_Q

1 R9442
R9443 100K
100K 1%
15 116w
/16 =
e "o, 9407 s4ca s4ss eza_=PP3V3_SO_DPCONN
05,
R9445"
9308 (oog}DP_CA_DET L Ton R9444"
5% 10K
1iew se
HpoLE 1w
02 AR
Q9440 DP_HPD 4022

2N7002DW-X-G' ©
ons%; DP_CA DET_L

fo P 1
09441 /] DisplayPort Connector
&y 2N7002DW-X-G (o)
Q9440 533\ |ls ||e/2 pP_HPD I = =
A H 4{ SYNC_MASTER=K50 SYNC_DATE=01/07/2009
2N7002DW-X~ ©
sor-363 “\{] y 1 3 NOTICE OF PROPRIETARY PROPERTY
L
Q9441 THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
N 2N7002DW-X-G PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
R9422 s0T-363 AGREES TO THE FOLLOWING
M I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
1ew II NOT TO REPRODUCE OR COPY IT
ME-LF
02,

III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART

SIZE | DRAWING NUMBER REV .
= D 051-7973 a
= - APPLE INC. SCALE SHT OF
NONE 94 109

3 2 1




CRITICAL

SDF9800
STDOFF-4.00D3.5H-1.35-TH

1

CRITICAL

SDF9801
STDOFF-4.00D3.5H-1.35-TH

1

APN 518S0671

CRITICAL
J9800
52893-8626
F-RT-SM
28 :)
9a7GND_AUDIO_SPKRAMP . 1
2
C9§PO 1 E
UF 4
38V o
X7R 2 5 o)
805 6
7 =PP5V_S0_AUDIO a4 986
62 =PP12V_S0_AUDIO_SPKRAMP 8 —PP3V3_S0_AUDIO  ¢ns sscs
R9 08 00 2 NOSTUFF NOSTUFF
1907 _AUD_IPHS_SWITCH_EN . 1 2 ssca 6a=PRP5V_SO_AUDIO 10 c9801 : 1C9802
11 0.1UF 0.1UF
1/ 6w L{D 20% 20%
R9810* i3 2107HDA_SDINO 12 cEry 2 2 Coiu
10K 402 13 402 102
5%
1/16W 10383 2102 HDA_SDOUT 14
MF-LF 15
4022 —
10383 2102 HDA_BIT_CLK 16
10383 2102 HDA_RST L 17
- 10385 210, HDA_SYNC 18
9sca 68a=PP3V3_S0_AUDIO 19
20
R90801 AUD_IPHS_ SWITCH_EN_CONN 21
2103 2124 _AUD_TI2C INT L 1 2 AUD_I2C_INT L_CONN 22
PULLUP ON PAGE 21 P 23 MIKEY SUPPORT
ME-LF I2C_AUDIO_SCL 24
I2C_AUDIO_SDA 25
R9802 AUD_IP PERIPHERAL DET CONN 26
0
s2c6_=12C_AUDIO_SCL 1 2 o
5% O
1/16W
MF-LF
02 1
R9§03
s2c6_=12C_AUDIO_SDA 1 2
5%
1/16W
F-L
402
CRITICAL CRITICAL
R9804 SDF9803 SDF9804
0 STDOFF-4.00D3.5H-1.35-TH STDOFF-4.00D3.5H-1.35-TH
1786 _AUD_IP_PERIPHERAL DET 1 2
1 1
INTERNAL PULLUP IN MCP79 (P16) e
MF-LF
02 — —

STANDOFFS ARE 860-0893

MLB: AUDIO CONNECTOR

SYNC_MASTER=K50 SYNC_DATE=01/07/2009]

NOTICE OF PROPRIETARY PROPERTY

THE_INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING

I TO MAINTAIN THE DOCUMENT IN CONFIDENCE

II NOT TO REPRODUCE OR COPY IT

III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART

SIZE DRAWING NUMBER REV.
D 051-7973 A
APPLE INC - SCALE SHT OF
NONE 98 109

2 1




FSB (Front-Side Bus) Constraints CPU / FSB Net Properties
ALLOW_ROUTE NET_TYPE
PHYSICAL_RULE_SET LAYER MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
- - ON LAYER? ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
FSB_508 * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD — | = —=sa nara croueo e FSB 50 FSA_DATA FSB_D_L<0> 707 708 10ca 14D3
[esn_oama_crouzo rsn_so rsn_nata FSB D _L<15..1> 1004 1403
FSB_DSTB_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =1:1_DIFFPAIR =1:1_DIFFPAIR FSB DINV L<0>
[ rsn pata craueo_re FSB_50; FSB DATA 7D7 708 10C4 14D6
[O—esa nsmao_ee FSB_pST_50 Fse_psta FSB_DSTB_L_P<0> 707 708 1064 146
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT | — FSB_DSTB_50. FSB_DSTR FSB_DSTB_L_N<0> 10ca 14p6
[ EsB Dbata Grourl pe FSB_50; FSB DATA FSB_D_L1<16> 707 708 10ca 14D3
FSB_DATA * =2x_DIELECTRIC 2 FSB_DATA TOP, BOTTOM =4x_DIELECTRIC 2
8| | > —=sn nama crouer rsn_so rsn_nata FSB D _L<31..17> 1084 10c4 14c3 14D3
FSB_DSTB * =3x_DIELECTRIC 2 FSB_DSTB TOP, BOTTOM =5x_DIELECTRIC 2 3 - B _paTa_croupl FSB_50: FsB paTa FSB_DINV_L<1> 1084 14D6
] [>—=sensmaree FSB DSTR S50 rsB psTa FSB_DSTB_L_P<1> 707 708 1084 1406
D - - [T , - T , 2=
- o FSB_psTR S0 Fse_psta FSB_DSTB_L_N 1084 1406
FSB_ADSTB * =2x_DIELECTRIC ? FSB_ADSTB TOP , BOTTOM =4x_DIELECTRIC ? g‘ — B _DATA GROUP: ESB_50; ESB_DATA FSB_D_L<40..32> 10c2 14c3
| f— B _DATA GROUP2 PP FSB_50; PSB_pATA FSB_D_L<41> 707 7p8 10C2 14c3
FSB_1X * =STANDARD 2 FSB_1X TOP, BOTTOM =3x_DIELECTRIC 2 . con pama_coome cen s con pam FSB D L<47..42> Loes 1am 1acs
All 4x/2x/1x FSB signals with impedance requirements are 50-ohm single-ended. - [ ESB_DATA_GROUP2_PP FSB_50; FSB_DATA FSB_DINV_L<2> 7D7 7D8 10C2 14D6
. . . . a [ . psTa: FSB pSTR S50 rsm psTa FSB_DSTB_L_P<2> 10c2 14p6
FSB 4X signals / groups shown in signal table on right. B sn nama o sn nsma FSB DSTB L N<2> o7 708 1002 1406
Signals within each 4x group should be matched within 5 ps of strobe. = e = £Sh D T.<58..485
FSB DATA GROUP FSB FSB DATA _D_ - 1082 10c2 1483
DSTB# complementary pairs should be matched within 1 ps of each other, all DSTB#s matched to +/- 300 ps. [ G - - FB D L<595
X X FSB DATA GROUP3 PP FSB_: FSB DATA 707 708 1082 1483
Spacing is 2x dielectric between DATA#, DINV# signals, with 3x dielectric spacing to the DSTB#s. = Fon D I<t3..605
X . ) B _DATA GROUP FSB_50; FSB DATA .. 1082 1483
DSTB# complementary pairs are spaced normally and are NOT routed as differential pairs. [ : S ———
[ B DATA GROUP3 PP FSB_: FSB DATA | | 7D7 708 1082 14D6
FSB 2X signals / groups shown in signal table on right. [ =ese psms Fsn_psTe_so rsB_psma FSB_DSTB_L_P<3> 1082 1406
Signals within each 2x group should be matched within 20 ps. ADTSB#s should be matched +/- 300 ps. —_ FSB_DSTB_50. FSB_DSTR FSB_DSTB_L_N<3> 7D7 7D8 1082 14D6
Spacing is 1x dielectric between ADDR#, REQ# signals, with 2x dielectric spacing to ADSTB#. - FSB A L<5..3>
[ Fsn_anoe_crouea FSB_50; FSB_ADDR .- 1008 1406
FSB 1X signals shown in signal table on right. [ —=EsB_anne_Groueo_ee FSB_50; FSB_ADDR FSB_A_L<6> 7D7 7D8 10D8 14D6
Signals within each 1x group should be matched to CPU clock, +0/-1000 mils. [ —=sB_znne_Grouro FSB_50: FSB_ADDR FSB_A L<16..7> 1008 14c6 14D6
. . . . x [—EsB_ADDR GROURQ PP FSB_50! FSB_ADDR FSB_REQ L<4..0> 7¢7 7c8 1008 1486
Design Guide recommends each strobe/signal group is routed on the same layer. ~ g N N FSB ADSTB L<0>
X FSB_ADSTRO PP FSB_: FSB_ADSTR 707 708 1008 1486
Intel Design Guide recommends FSB signals be routed only on internal layers. a2t B2 rSh A 1.<26..175
g4 [ ~Ese_anpe Grouel FSB_50; FSB_ADDR .. 108 1008 14c6
NOTE: Intel Design Guide allows closer spacing if signal lengths can be shortened. [ —EsB_aDDR GROURL PR FSB_50; FSB_ADDR FSB_A L<27> 7D7 7D8 10CB 14C6
. [CO—esn_aonx_croue rsn_so FsB_anne FSB A L<35..28> 108 140
SOURCE: MCP79 Interface DG (DG-03328-001_v01l), Section 2.2 en ansrml een s en ansra FSB ADSTB L<l> o7 708 1005 1436
SOURCE: Santa Rosa Platform DG, Rev 1.5 (#22294), Sections 4.2 & 4.3 m— - - - -
. . r FSB 1 FSB_50; FSB_1 FSB_ADS_L 1006 1486
CPU Signal Constraints == - -
g [ Fse mmEo0 L. eR FSB_50; FsR 1 FSB_BREQO L 7D7 1006 1486 23C3
C PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP f— FSB_50; FsB_1 FSB_BREQ1 L 1486
a2 [O—=seaxee Fsn_so. Fsn_1 FSB_BNR L 707 1006 1486
CPU_508 * 0_OHM_SE =50_OHM_SE =50_OHM_SE 0_OHM_SE =STANDARD =STANDARD ©
E | FsB_so. Fs_L FSB_BPRI_L 1006 1483
CPU_27P4S * =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 0.175 MM 0.175 MM a [ =seixee ESB_50; ESB 1. FSB_DBSY L 7D7 1006 14B6
- - - - - - - - . - o Y FsB_so. Fs_L FSB_DEFER_L 1006 1483
NOTE: 7 mil gap is for VCCSense pair, which Intel says to route with 7 mil spacing without specifying a target impedance. ® ) FSB DRDY L
[Esa1 FSB_: FSB 1 _| _ 1006 1486
a [ =seixee FSR_50; FsR 1 FSB_HIT L 707 1006 1486
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT 4 FSB HITM L
[ Esaixee FSB_50; FSB 1 707 1006 1486
cpu_acTL . —STANDARD 2 cpu_acTL ToP, BOTTOM —2x_DIELECTRIC 2 [O—esn1x e FsB_so. Fs_1 FSB_LOCK_L 707 1006 1438
[O—esa_coupsr & FsB_so. Fs_L FSB_CPURST L 14n3 2303 1006 1362
CPU_8MIL * 0.2 MM 2
] FSB_RS_L<2..0>
| D= FSB_50; FSB 1 1426 1006
CPU_COMP * 0.6 MM ? [—=sa1 FSB_50: FSB_1. FSB_TRDY L 1486 1006
CPU_GTLREF * 0.6 MM ? SR DG recommends at least 25 mils, >50 mils preferred | — PU_ASYNC_PP PU_50: PU_AGTL CPU_A20M L 7D8 14A3 10C8
[ ce_nsz Pu_s0 Pu_aGTL MCP_BSEL<2..0> 2386 23c6
CPU_ITP * =2:1_SPACING 2
5 § CPU_FERR_L
[O—ceuaswme PU_50: PU_BMIL _| _ 1008 1487
CPU_VCCSENSE * 0.6 MM 2 [ ceuaswic ee PU_50; PU_aGTL CPU_IGNNE L 708 14a3 10c8
[ ceuaswic ee PU_50: PU_AGTL CPU_INIT L 708 14a3 1006
MOST CPU SIGNALS WITH IMPEDANCE REQUIREMENTS ARE 50-OHM SINGLE-ENDED. ) CPU_INTR
PU_ASYNC PP Py PU_AGTL _ 708 14a3 10c8
Some signals require 27.4-ohm single-ended impedance. | - p——
[O—ceuaswic ee PU_: PU_AGTL 708 14a3 1088
SOURCE: MCP79 Interface DG (DG-03328-001_v01l), Section 2.2 [ — PU_PROCHOT PU_50: PU_AGTL CPU_PROCHOT_L 10c5 14B6 50B3
SOURCE: Santa Rosa Platform DG, Rev 0.9 (#20517), Sections 4.4 & 5.8.2.4 [ — PU_PWRGD PU_50: PU_AGTL CPU_PWRGD 14A3 7B4 10B2 137
[ ceuaswic ee PU_50: PU_AGTL CPU_SMI L 7ce 14a3 1088
MCP FSB COMP Signal Constraints [ ceuaswc ee s, pu_acrL CPU_STPCIK L
PR e—— [ e msmumere eu_so. Pu_auir. PM_THRMTRIP L Locs som1 1487
PHYSICAL_RULE_SET LAYER N AvER MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP con consie o eu_so eu_nc. FSB CPUSLP L s 10m
MCP_508 * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD > PU_50: PU_AGTL CPU_DPSLP_L 14A3 1082
B [ PU_s0. PU_AGTL CPU_DPRSTP_L 14A3 1082 7107
- Pu_so! Pu_aGTL FSB_DPWR_L 767 14m3 1082
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT ) MCP BCLK VML COMP VDD
[—ce_ceu_coue Mcp MCP PSR CoMP _| _VML,_( _ 1426
MCP_FSB_COMP . 0.2 1 2 [O—ce_ceu_coue Mep_s0. Mc_rsn_coup MCP_BCLK_VML_COMP_GND 1486
- [O—ce_ceu_coue Mep_s0. Mc_rsn_coup MCP_CPU_COMP_VCC Lans
SOURCE: MCP79 Interface DG (DG-03328-001_v01l), Section 2.2.4 N MCP CPU COMP GND
[—ce_ceu coue Mep MCP PSR CoMP 1486
FSB Clock Constraints [>—esa_cux cen e Lx_rsa_l00n L rsn FSB_CLK_CPU_P
ALLOW ROUTE f— LK FSB 100D LK PSR FSB_CLK_CPU N 7c8 1483 783 1086
PHYSICAL_RULE_SET LAYER At MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP FSB CLK ITP P
? [ Fsm cix 1re LK FSB 100D LK PSR 1483 7A4 1303
CLK_FSB_100D * =100_oHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF | — LK_FSB_ 100D LK_FSB FSB_CLK_ITP_N 1483 7A4 133
[—esn_cux uce 1x_rsa_100n 1x_rsn FSB_CLK_MCP_P 1484
[ LK FSB 100D LK PSR FSB_CLK_MCP_N 1480
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
[ ceuimr L PU_50: PU_AGTL CPU_IERR L 1006
CLK_FSB * =3x_DIELECTRIC 2 CLK_FSB TOP, BOTTOM =4x_DIELECTRIC 2
- o= Pu_s0 Pu_aGTL PM_DPRSLPVR 2107 T1c8
SOURCE: MCP79 Interface DG (DG-03328-001_v01l), Section 2.2.5 (See_abave) N IMVP DPRSLPVR
f— PU_: PU_AGTL 71¢7
[ ceucriree PU_50: PU_GTLREF CPU_GTLREF 2982 1084
[ ceu cawe PU_50: PU_CoMP CPU_COMP<3> 1083
O—ceucaue PU_27P4 Pu_coMp CPU_COMP<2> 1083
O—ceucaue PU_50: PU_CoMp CPU_COMP<1> Lop3
CPU_COMP<0>
[—ceucoue PU_27P4 PU_CoMp _ 1083
[—xoe_Tor k50 PU_50: Pu_TTP XDP_TDI 1383 7A4 1086 10cs
.
[ o pe— CPU/FSB Constraints
[O—xoe_mus xs0 PU_50: Pu_TTP XDP_TMS 1383 7A4 1086 10Cs
A | — DP_TCK_K50 PU_50: PU_ITP XDP_TCK 1386 7A4 10A6 10C6 SYNC_MASTER=K50 SYNC_DATE=01/07/2009
nP_TRST I KSO Pu_s0 Pu_rTe XDP_TRST L 1383 a4 10m6 10c6
[O—emsnie = = NOTICE OF PROPRIETARY PROPERTY
> xoe mew Pu_s0 Pu_rTe XDP_BPM 1.<4..0> Locs 1306 784
[ —xeemen L PU_50: PU_ITP XDP_BPM L<5> 10c5 13c6 7B4 THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
— = = = PROPERTY OF APPLE_COMPUTER, INC. THE POSSESSOR
[ (ESB_CPURST L) PU_50. PU_ITP XDP_CPURST L 7a4 13ca AGREES TO THE FOLLOWING
I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT
[— PU_50: PU_BMIL IMVP6_VID<6..0> 1201 7107
III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
S—cen pu_27p4 pu_ CPU_VCCSENSE_P 1185 7183
| — PU_27P4 PU_T CPU_VCCSENSE_N 11a5 71A3 SIZE | DRAWING NUMBER REV.
[ (CPU_VCCSENSE) PU_27P4 PU_t IMVP6_VSEN_ P 71as D 051-7973 a
o PU_27P4 PU_t IMVP6_VSEN N 7185
APPLE INC. SCALE SHT OF
NONE 100 109
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Memory Bus Constraints

Memory Net Properties

PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
MEM_40S * =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE ~STANDARD ~STANDARD
MEM_40S_vDD * =40_OHM_SE 0_OHM_SE =40_OHM_SE =40_OHM_SE =STANDARD ~STANDARD
MEM_70D * ~70_omm_prer =70_OHM_DIFF 0_OHM_DIFF =70_OHM_DIFF =70_OHM_DIFF =70_OHM_DIFF
MEM_70D_VDD * ~70_omm_prer =70_OHM_DIFF =70_OHM_DIFF =70_oHM_DIFF =70_OHM_DIFF =70_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
MEM_CLK2MEM * :1_SPACING 2
MEM_CTRL2CTRL N =2:1_SPACING 2
MEM_CTRL2MEM * _SPACING 2
MEM_CMD2CMD N =1.5:1_SPACING 2
MEM_CMD2MEM N _SPACING 2
MEM_DATA2DATA * =1.5:1_SPACING 2
MEM_DATA2MEM * :1_SPACING 2
MEM_DOS2MEM * :1_SPACING 2
MEM_20THER N =3:1_SPACING 2
Memory Bus Spacing Group Assignments
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET NET_SPACING_TYPEL | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
MEM_CLK MEM_CLK * MEM_CLK2MEM MEM_CMD MEM_CLK * MEM_CMD2MEM
MEM_CLK MEM_CTRL * MEM_CLK2MEM MEM_CMD MEM_CTRL * MEM_CMD2MEM
MEM_CLK MEM_CMD * MEM_CLK2MEM MEM_CMD MEM_CMD * MEM_CMD2CMD
MEM_CLK MEM_DATA * MEM_CLK2MEM MEM_CMD MEM_DATA * MEM_CMD2MEM
MEM_CLK MEM_DOS * MEM_CLK2MEM MEM_CMD MEM_DOS * MEM_CMD2MEM
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET NET_SPACING_TYPEL | NET_SPACING TYPE2 | AREA_TYPE | SPACING_RULE_SET
MEM_CTRL MEM_CLK * MEM_CTRL2MEM MEM_DATA MEM_CLK * MEM_DATA2MEM
MEM_CTRL MEM_CTRL * MEM_CTRL2CTRL MEM_DATA MEM_CTRL * MEM_DATA2MEM
MEM_CTRL MEM_CMD * MEM_CTRL2MEM MEM_DATA MEM_CMD * MEM_DATA2MEM
MEM_CTRL MEM_DATA * MEM_CTRL2MEM MEM_DATA MEM_DATA * MEM_DATA2DATA
MEM_CTRL MEM_DOS N MEM_CTRL2MEM MEM_DATA MEM_DOS * MEM_DATA2MEM
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET NET_SPACING_TYPEL | NET_SPACING TYPE2 | AREA_TYPE | SPACING_RULE_SET
MEM_DOS MEM_CLK * MEM_DQS2MEM MEM_CLK * * MEM_20THER
MEM_DOS MEM_CTRL * MEM_DQS2MEM MEM_CTRL * * MEM_20THER
MEM_DOS MEM_CMD * MEM_DQS2MEM MEM_CMD * * MEM_20THER
MEM_DOS MEM_DATA * MEM_DQS2MEM MEM_DATA * * MEM_20THER
MEM_DOS MEM_DOS * MEM_DOS2MEM MEM_DOS * * MEM_20THER
Need to support MEM_*-style wildcards!
DDR2:

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

DOS intra-pair matching should be within 1 ps,

All DQS pairs should be matched within 100 ps of clocks.

CLK intra-pair matching should be within 1 ps,

All memory signals maximum length is 1.005 ps.
DQ/A/BA/cmd signal spacing is 3x dielectric,

DDR3:

no CLK matching requirement.

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

DQS intra-pair matching should be within 1 ps,

No DQS to clock matching requirement.

CLK intra-pair matching should be within 1 ps,

A/BA/cmd signals should be
All memory signals maximum
DQ/A/BA/cmd signal spacing

SOURCE: MCP79 Interface DG

SOURCE: Santa Rosa Platform DG, Rev 1.0 (#21112),

matched within

length is 1.005 ps.

is 3x dielectric, DQS/CLK is 4x dielectric.

5 ps of CLK pairs.

(DG-03328-001_vO0D), Section 2.3

MCP MEM COMP Signal Constraints

Section 6.2

no inter-pair matching requirement.

inter-pair matching should be within 140 ps.
A/BA/cmd signals should be matched within 75 ps,

inter-pair matching shoulw be within 180 ps

inter-pair matching should be within 2 ps.

CLK minimum length is 594 ps (lengths include substrate).
DQS/CLK is 4x dielectric.

CLK minimum length is 594 ps (lengths include substrate).

PHYSICAL_RULE_SET LAYER ARLON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPATR NECK GAP
MCP_MEM_COMP * ¥ 0.175 m 0.175 m ~STANDARD ~STANDARD ~STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
MCP_MEM_COMP * 0.2 mM 2

SOURCE: MCP79 Interface DG

(DG-03328-001_vO0D), Section 2.3.4

3107

31p2 3104

3184 31C2

3105 3107

3187

3187

3204

3202 3204

3207

Memory Net Properties

1501 3202

1501 32p2

1501 3204

1501 3204

787 1501 32B2

1501 3202

1501 3204

787 1501 3204

1501 3287

787 1501 3287

787 1501 3285

787 1501 3285

787 1501 3287

1501 3287

1501 3225

787 1501 3225

1606

NET_TYPE
ELECTRICAL_CONSTRAINT SET PpHYSICAL seacING

[ = n noso uEM_700 MEM_DO: MEM B_DQS_P<0>
— uEM_700 MEM_DO: MEM_B_DQS_N<0>
[ = n nosi uEM_700 MEM_DO: MEM _B_DQS_P<1>

[ — uEM_700 MEM_DO: MEM _B_DQS_N<1>
[—mM B nos2 ee MEM_70D MEM_DO: MEM_B_DQS_P<2>

[ — uEM_700 MEM_DO: MEM _B_DQS_N<2>
[ = s no uEM_700 MEM_DO: MEM _B_DQS_P<3>
— MEM_70D MEM_DO: MEM_B_DQS_N<3>
[ = n nosa uEM_700 MEM_DO: MEM_B_DQS_P<4>
[ uEM_700 MEM_DO: MEM _B_DQS_N<4>
[ = n noss ee uEM_700 MEM_DO: MEM_B_DQS_P<5>
- uEM_700 MEM_DO: MEM _B_DQS_N<5>
[ e 5 noss ee uEM_700 MEM_DO: MEM B_DQS_P<6>
- uEM_700 MEM_DO: MEM _B_DQS_N<6>
[ = s no uEM_700 MEM_DO: MEM B_DQS_P<7>
— MEM_70D MEM_DO: MEM_B_DQS_N<7>
[ ce e coup MCP_MEM_comp MCP_MEM_comp MCP_MEM_COMP_VDD
[ ce uew coue Mep_uEM_comp Mcp_uEM_comp MCP_MEM_COMP_GND

1606

Memory Constraints
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NET_TYPE
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
> mmua cix MEM_70n_vnn MEM_CrE MEM A CLK P<1..0> 1585 3105 3107
— MEM_70D_vDD MEM_CLE MEM_A_CLK_N<1..0> Lsms 3105 3107
[O—ma cum MEM_s0S_vnn MEM_CTEL, MEM A CKE<1..0> 1585 3105 3107
i T MEM_s0S_vnn MEM_CTEL, MEM A CS_L<1..0> 1585 3105 3107
[>—mia curw MEM_40S vDD MEM_CTRL MEM_A_ODT<1..0> 1585 3105
[>—miwacun MEM_40S vDD MEM_cMD MEM A_A<14..0> 1585 1sc5 31Cs
[—ummacun MEM_40S_VDD MEM_CMD MEM_A_BA<2..0> 15c5 3105 3107
[—miwacun MEM_40S vDD MEM_cMD MEM A RAS L 1505 3105
CO—miacun MEM_40S vDD MEM_cMD MEM A _CAS L 1505 3107
[O—=vacm MEM_s0S_vnn MEM_cup MEM A WE_L 1505 3107
[ S MEM_40. MEM_DATA MEM A DQ<6..0> 1587 3102 3104
[——=r 2 no_evro_ee MEM_40. MEM_DATA MEM_A_DQ<7> 77 1587 3104
[O—m:a no aver MEM_40. MEM_DATA MEM A DQ<13..8> 1587 3102 3104
[ mu 2 no nvrel ee MEM_40. MEM_DATA MEM A DQ<14> 77 1587 3102
[ mia no_avrel MEM 40 MEM_DATA MEM A_DQ<15> 1587 3104
[>—mia no_nvre2 ee MEM 40 MEM_DATA MEM A_DQ<16> 7¢7 1587 3184
[>—=ia no_nvre: MEM 40 MEM_DATA MEM_A_DQ<23..17> 1387 1507 2182
[O—=x 2 no_svre MEM_40. MEM_DATA MEM_A_DQ<24> 1507 3104
[ =i no_nvre3 ee MEM 40 MEM_DATA MEM A_DQ<25> 7¢7 1507 3104
[ =2 no_evre MEN_40 MEM_paTa MEM A DQ<31..26> 15e7 3162 3104
[ E 2 no_svrea MEN_40 MEM_paTa MEM A DQ<39..32> 15¢7 3185 3187
[t a no nvre MEN_40 MEM_paTa MEM A DQ<46..40> 15¢7 1507 3185
[——mia no_nvres ee MEM 40 MEM_DATA MEM A_DQ<47> 7¢7 1507 3187
[ =2 no_evre MEN_40 MEM_paTa MEM A DQ<55..48> 1507 3185 3187
[t a oo nvre MEN_40 MEM_paTa MEM A DQ<58..56> 1507 3187 3195
[O——=r 2 no_svrez ee MEM_40. MEM_DATA MEM_A_DQ<59> 767 1507 317
[ =42 no evre MEN_40 MEM_paTa MEM A DQ<63..60> 1507 3185 3187
[ =i no_avreo MEM 40 MEM_DATA MEM_A_DM<0> 1587 2104
[ mia no_avrel MEM 40 MEM_DATA MEM_A_DM<1> 1587 3102
[ =i no_nvre: MEM 40 MEM_DATA MEM_A_DM<2> 1587 3184
[O—=r 2 no svre MEM_40. MEM_DATA MEM_A_DM<3> 1587 3102
[ =i no avred MEM 40 MEM_DATA MEM_A_DM<4> 1587 3185
[ smua no_svre MEM_40. MEM_DATA MEM_A_DM<5> 1587 3187
[ MEM_40. MEM_DATA MEM_A_DM<6> 1587 3185
[O—=r 2 no_svre MEM_40. MEM_DATA MEM_A_DM<7> 1587 3187
[ =m a noso MEM_ 70D MEM_DO: MEM_A_DQS_P<0> 1505 3102
- MEM_ 70D MEM_DO; MEM_A_DQS_N<0> 1505 3102
[ umu s nosi ee MEM_ 70D MEM_DO: MEM_A_DQS_P<1> 7¢7 1505 3104
— MEM_ 70D MEM_DO: MEM_A_DQS_N<1> 1508 2104
[ umu s nos2 ee MEM_ 70D MEM_DOS MEM_A_DQS_P<2> 7¢7 1505 3182
— MEM_70D MEM_DO: MEM A DQOS_N<2> 15D5 31C2
[ umu s nos3 ee MEM_ 70D MEM_DO: MEM_A_DQS_P<3> 7¢7 1505 3104
- MEM_70D MEM_DO: MEM A DQS_N<3> 15D5 31C4
[ Em 2 nosa ee MEM_ 70D MEM_DO: MEM_A_DQS_P<4> 787 1505 3187
— MEM_70D MEM_DO: MEM A DQOS_N<4> 15D5 31B7
[ umu s noss_ee MEM_ 70D MEM_DO: MEM_A_DQS_P<5> 787 1505 3185
— MEM_70D MEM_DO: MEM A DQOS_N<5> 15D5 3185
i S MEM_ 70D MEM_DO: MEM_A_DQS_P<6> 1505 3187
— MEM_70D MEM_DO: MEM A DQOS_N<6> 787 15D5 3187
[>—mwano MEM_70D MEM_DO; MEM_A_DQS_P<7> 1505 2128
- MEM_70D MEM_DO: MEM A DQS_N<7> 1505 315
[O—mwn cix MEM_70n_vnD MEM_CrE MEM B_CLK_P<1..0> 1581 3205 3207
— MEM_70D_vDD MEM_CLE MEM_B_CLK_N<1..0> L1 3205 3207
[O—mu s cum MEM_s0S_vnn MEM_CTEL, MEM _B_CKE<1..0> 15a1 3205 3207
i S MEM_s0S_vnn MEM_CTEL, MEM B _CS_L<1..0> 1581 3205 3207
[ vmnn_onm, MEM_s0S_vnn MEM_CTEL, MEM B_ODT<1..0> 1581 3205
[>—smun o MEM_s0S_vnn MEM_cup MEM B _A<14..0> 1581 1501 3205 3207
[>—=vs cm MEM_s0S_vnn MEM_cup MEM B _BA<2..0> 15c1 3208 3207
[—miwa cun MEM_40S vDD MEM_cMD MEM B_RAS L 1501 3205
[>—miwa cun MEM_40S vDD MEM_cMD MEM_B_CAS L 1501 3207
[>—=vs cm MEM_s0S_vnn MEM_cup MEM B WE_L 1501 3207
[O—m:.8 no aveo MEM_40. MEM_DATA MEM _B_DO<5..0> 1583 322 3202
[O——=r 5 no_svrzo_ee MEM_40. MEM_DATA MEM_B_DQ<6> 787 1583 324
[O—m:.8 no aveo MEM_40. MEM_DATA MEM_B_DQ<7> 1583 324
[ =u n no nvrel ee MEM_40. MEM_DATA MEM_B_DQ<8> 787 1583 3204
[O—mi8 no avee: MEM_40. MEM_DATA MEM B_DQ<15..9> 1583 3202 3208
[ =5 no_evre MEN_40 MEM_paTa MEM B_DQ<22..16> 1583 1503 3282 3284
[ =i e no mvrmz e MEM 40 MEM_DATA MEM B_DQ<23> 787 15c3 3284
[O—=r s no svre MEM_40. MEM_DATA MEM_B_DQ<24> 1503 324
[>——mia no nvre3 ee MEM 40 MEM_DATA MEM B_DQ<25> 787 15€3 32¢4
[>—mia no avre MEM 40 MEM_DATA MEM_B_DO<31..26> 1503 3202 3204
[ = 5 no_svrea MEN_40 MEM_paTa MEM B_DQ<37..32> 15e3 3285 3287 3265
[——= s no_evres ee MEM_40. MEM_DATA MEM_B_DQ<38> 787 15€3 3287
[CO—mi8 no avees MEM_40. MEM_DATA MEM_B_DQ<39> 1503 3285
[ =5 no_evre MEN_40 MEM_paTa MEM B_DQ<47..40> 15e3 1503 3285 3287
[ tmia oo nvre MEN_40 MEM_paTa MEM B_DQ<55..48> 1503 3285 3287
[ =5 no_evre MEN_40 MEM_paTa MEM B_DQ<61..56> 1503 3287 3285 3287
[O——=r s no_svrer ee MEM_40. MEM_DATA MEM_B_DQ<62> 787 1503 328
[ =i s no svre MEM_40. MEM_DATA MEM_B_DQ<63> 1503 3285
[O—mx.8 no aveo MEM_40. MEM_DATA MEM_B_DM<0> 1583 324
[>—mia no avrel MEM 40 MEM_DATA MEM_B_DM<1> 1583 3202
[>—=ia no_avre MEM 40 MEM DATA MEM_B_DM<2> 1583 3284
[O—=r s no svre MEM_40. MEM_DATA MEM_B_DM<3> 1583 322
[ =i no avred MEM 40 MEM_DATA MEM_B_DM<4> 1583 3285
[O—=r 5 no_svre MEM_40. MEM_DATA MEM_B_DM<5> 1583 3287
[O—=r 5 no_svre MEM_40. MEM_DATA MEM_B_DM<6> 1583 3285
[ smun no svre MEM_40. MEM_DATA MEM_B_DM<7> 1583 327
y i |
£511-l;g:- vili
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PCI-Express

ALLOW_ROUTE

PHYSICAL_RULE_SET LAYER SN -DAYERS MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATIR PRIMARY GAP | DIFFPAIR NECK GAP
PCIE_90D * =90_om_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF
CLK_PCIE_100D * =100_0RM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
PCIE * =3X_DIELECTRIC H PCIE TOP, BOTTOM =4X_DIELECTRIC
CLK_PCIE * 0.5 MM H
MCP_PEX_COMP * 0.2 MM H

SATA Interface Constraints

PHYSICAL_RULE_SET LAYER ARON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPATR NECK GAP
SATA_100D * =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
sata * x_DIELECTRIC 2 sata TOP, BOTTOM =3x_DIELECTRIC

SATA_TERMP

0.2 MM

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

Section 2.7.1.

NET_TYPE
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
PCIE_ 90D PCIE PEG_R2D_C_P<15..0>
PCIE_90D PCIE PEG_R2D_C_N<15..0>
PCIE_90D PCIE PEG_D2R_P<15..0>
PCIE_90D PCIE PEG_D2R_N<15..0>
PEG_R2D pCIE 90D pCIE MXM_PCIE R2D_P<15..0>
PCIE_90D PBCIE MXM_PCIE_R2D_N<15..0>
PEG_D2R_MXM3 PCIE_ 90D PCIE MXM_PCIE D2R_P<7..0>
PEG_D2R_MXM3_PP PCIE_ 90D BCIE MXM_PCIE D2R_P<8>
PEG D2R MXM3 PCIE_90D BCIE MXM_PCIE_D2R P<15..9>
PCIE_90D BCIE MXM_PCIE _D2R_N<15..0>
BCIE 90D BCIE PCIE_MINI_R2D_P
BCIE 90D BCIE PCIE_MINI_R2D_N
PCTE_MINT R2D PCIE_ 90D BCIE PCIE_MINI R2D C P
PCIE_ 90D BCIE PCIE_MINI R2D C_ N
BCTE MINI D2R PP BCIE 90D BCIE PCIE_MINI_D2R_P
BCIE 90D BCIE PCIE_MINI_D2R_]
PCIE_ 90D BCIE PCIE_FW_R2D_P
BCIE 90D BCIE PCIE_FW_R2D_N
PCIE_Fu_R2D_PP PCIE_ 90D BCIE PCIE_FW R2D_C_P
PCIE_ 90D BCIE PCIE_FW R2D_C
BCIE_Fu_D2R_PP PCIE_ 90D PCIE PCIE FW D2R P
BCIE 90D BCIE PCIE_FW_D2R_N
PCIE_ 90D BCIE PCIE_FW D2R C_P
PCIE_ 90D BCIE PCIE_FW D2R C_N
MCP_PEO_REFCLE LK_PCTE 100D LK_pCIE GPU_CLK100M_PCIE P
LK_PCTE_100D LK_PCTE GPU_CLK100M PCIE_N
MCP_PE1_REFCLE LK_PCTE_100D LK_pCIE PCIE CLK100M_MINI_P
LK_PCTE_100D LK_PCTE PCIE_CLK100M MINI N
MCP_PE2_REFCLE PP LK_PCIE 100D LK_pcIE PCIE CLK100M_FW_P
LK_PCTE_100D LK_PCTE PCIE_CLK100M FW_N

po0000000000000000000000000000000000000000000000000000

MCP_HDMI_RSET MCP_DY_comp MCP_HDMI_RSET
MCP_HDMI_VPROBE MCP_DY_comp MCP_HDMI_VPROBE
MCP_PEX_CLE_cOMP Mep_s0. Mc_pEX_comp MCP_PEX_CLK_COMP
MCP_IFPAR RSET Mce_DY_come McP_PEX coup MCP_IFPAB_RSET
MCP_IFPAR VPRORE Mce_s0 McP_PEX coup MCP_IFPAB_VPROBE
TA_HDD RZ2D Ta_1000 2 SATA_HDD_R2D_C_P
Ta_1000 2 SATA_HDD_R2D_C_N
TA_100D CUN SATA_HDD_R2D_P
TA_100D A SATA HDD_R2D_N
TA_HDD_D2R_PP. TA_100D A SATA HDD_D2R_P
TA_100D A SATA HDD_D2R_N
Ta_1000 2 SATA_HDD_D2R_C_P
Ta_1000 2 SATA_HDD_D2R_C_N
T oD R2D Ta_1000 8 SATA_ODD_R2D_C_P
Ta_1000 18 SATA_ODD_R2D_C_N
Ta_1000 18 SATA_ODD_R2D_P
Ta_1000 18 SATA_ODD_R2D_N
TA_opn p2R_pe Ta_1000 8 SATA_ODD_D2R_P
Ta_1000 18 SATA_ODD_D2R_N
Ta_1000 18 SATA_ODD_D2R_C_P
Ta_1000 18 SATA_ODD_D2R_C_N
MCP_SATA_TERMP Mce_s0 Ta_TERMP MCP_SATA_TERMP
PM_SLP §3 L PM_SLP_S3_L
PM _SLP_S4_L

PM_SLP S4 L

86a5

865

sacs

sacs

848

848

346

346

1783

1783

1886

1886

1786

1883

1883

2006

2006

asp7

asp7

asp7

asp7

2006

2006

asc7

asc7

asc7

asc7

2026

2103

2103

86a7

86a7

s6a1

s6a1

8685

8685

s6a1

s6ca

sacs

sacs

348

3ac8

3ac8

3ac8

a1c3

a1c3

a1c1

a1c1

a1c1

a1c1

875

875

346

346

1703

1703

2607

2607

2606

2606

asps

asps

ascs

asDs

ascs

ascs

ascs

ascs

784

784

8687 86CT

8687 86CT

8681 86C1

8681 86C1

86C5 86DS

86C5 B6DS

8684 B6CA

86Ca 86D4

86A4 8684

1786

1786

1786

1786

7c3

a1c2

a1c2

206

2006

206

206

907

38D7 ascs

8607

8607

86D1 9C6

86D1 96

8ans 8BS

8ans 8B

86Ca 86D4

50c3 7008
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PCI Bus Constraints

SOURCE: MCP79 Interface DG (DG-03328-001_vO0D), Section 2.8.

LPC Bus Constraints

PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
PCI_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
CLK_PCI_558 * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
PCT N =STANDARD 2
CLK_PCT N 0.2 MM 2

PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
LPC_555 * 5_OHM_SE =55_OHM_SE =55_OHM_SE 5_OHM_SE =STANDARD =STANDARD
CLK_LPC_558 * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
LPC N 0.15 mm 2
CLK_LPC N 0.2 MM 2

SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Section 2.9.1.

USB 2.0 Interface Constraints

PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
MCP_USB_RBIAS N =STANDARD 0.2 MM 0.2 MM =STANDARD =STANDARD =STANDARD
USB_90D N =90_onm_p1FF =90_OHM_DIFF 0_OHM_DIFF =90_OHM_DIFF 0_OHM_DIFF =90_OHM_DIFF

SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET

LAYER LINE-TO-LINE SPACING

WEIGHT

usB * =2x_DIELECTRIC 2 usB

TOP, BOTTOM =4x_DIELECTRIC 2

SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Section 2.10.1.

SMBus Interface Constraints

PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
SMB_555 * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
sMB N =2x_DIELECTRIC 2

SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Section 2.11.1.

HD Audio Interface Constraints

PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH

o

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

HDA_555 *

5_OHM_SE =55_OHM_SE =55_OHM_SE

5_OHM_SE

=STANDARD

=STANDARD

SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
HDA * =2x_DIELECTRIC H
MCP_HDA_COMP * 0.2 MM H

SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Section 2.12.1.

SOURCE: MCP79 Interface DG (DG-03328-001_vO0D), Section 2.13.

SPI Interface Constraints

PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
SPI_555 * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
sPI N 0.2 MM 2

SOURCE: MCP79 Interface DG (DG-03328-001_v0D), Section 2.14.

NET_TYPE
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
PCI_REQO L pet pex PCI_REQO_L
PCI_REQL L pCT et PCI_REQL L
PCI_CLEIIM MCP LK_PCI Lk_pCT PCI_CLK33M MCP_R
LK_PCI Lk_pCT PCI_CLK33M MCP
Lec_aD LeC Lp LPC_AD<0>
Lec an 2pp Lec Lp LPC_AD<1>
Lec_an LeC Lp LPC_AD<3..2>
Lec Lp LPC_AD _R<3..0>
LEC_FRAME L LeC Lp LPC_FRAME L
LeC Lp LPC_FRAME_PU
LeC Lp LPC_FRAME R L
LEC_RESET L LeC Lp LPC_RESET L
LeC_crraiM LK LpC_ LK_LP LPC_CLK33M_SMC_R
LK LpC_ LK_LP LPC_CLK33M SMC
LK LpC_ LK_LP LPC_CLK33M LPCPLUS
McP_sus_crx LK LpC_ LK_LP PM_CLK32K_SUSCLK_R
LK LpC_ LK_LP PM_CLK32K_SUSCLK

MCP_USBE RBT:

MCP_USBE RBT:

MCP_USB_RBIAS_GND

783 1902 1907

783 1902 1907

1905

1905

1983 49c8 5105 7D4

7B8 7D6 1983 49C8 51D5 7D4

1983 49c8 5104 7D4

1985

19¢3 7D4 49c8 515

s1c2

19¢5 s1c1

19¢3 9p4

1983 9B4

982 49c8

9B2 7D4 5104

2183 984

982 a9cs

20c4

HDA_BIT CLK R

2104 2187

21p2 98C6

2104 2147

2102 98C6

2104 2147

HDA_RST L. HD HD: HDA_RST_L
spA_ un, HDA_RST R L

spA_snout I un, HDA_SDOUT
spA_ un, HDA_SDOUT_R

spA_sv I un, HDA_SYNC

2102 98C6

HDA_SYNC_R

2104 2147

| —

—

| —

| —

—

| —

| —

| —

| —

—

| —

| —

—

| —

| —

—

| —

| —

[ usa exr usm_oon usn USB_EXTA_P 2003 46a7
— usa_aop usa USB_EXTA N 2003 46a7
— usa_aop n USB_PORTO_P aons

— usa_aop n USB_PORTO_N a6ns

> usa exr usm_oon usn USB_EXTB_P 2003 4686
— usa_aop usa USB_EXTB_N 203 4686
— use_eon B USB_PORT1_P 4685

— usa_aop usa USB_PORT1_N a6ms

[ us mxe usa_aop n USB_EXTC_P 2003 4683
— usa_aop usa USB_EXTC_ N 20c3 4683
— usa_aop n USB_PORT2_P 1682

— usa_aop usa USB_PORT2_N aen2

[ usa_exr wuxen usm_oon usn USB_EXTD_P 2003 46Ds
— usa_aop n USB_EXTD_N 2003 4605
— usm_oon B USB_D_MUXED_P a6pa

— usm_oon usn USB_D_MUXED N a6pa

— usa_aop usa USB_PORT3_P o

— usa_aop n USB_PORT3_N 603

[ usa unu usm_oon usn USB_MINI_P 2003 3483
— usa_aop n USB_MINI_N 2003 343
[ usa caueza usm_oon usn USB_CAMERA_P 788 2003 4787
— usa_aop n USB_CAMERA N 788 2003 4787
— usm_oon usn USB_CAMERA_L_P 4786

— use_eon usa USB_CAMERA_I, N a7m6

[ usaeree usm_oon B USB_BT_P 788 2003 4704
— usa_aop n USB_BT N 788 203 4704
>—usaiz usm_oon usn USB_IR_P 2003 4784
— usa_aop usa USB_IR N 2003 4784
>—usaiz usm_oon B USB_IR_L_P 4783

— usa_aop usa USB_IR L N 4783

[ serax Mce_s0 1 SPI_CLK_R 788 2183 s1A6 6106
— Mce_s0 1 SPI_CLK s1cs

[ sermost uce_s0 1 SPI_MOSI R 2183 5186 61c2
— uce_s0 1 SPI_MOST 6104

[ serur Mce_s0 1 SPI_MISO 788 s1a6 6182 2183
— MCP_50: PT SPI_MISO_R o184

[ sereso Mce_s0 1 SPI_CSO R L 2183 s1c6
— Mce_s0 1 SPI_CSO0_L sier
[>—sma a1z crx s s HDA BIT CLK 2102 9806

| —

—

| —

| —

| —

| —

—
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8

MCP RGMII (Ethernet) Constraints

PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
MCP_MIT_coMP N =STANDARD 0.2 MM 0.2 MM =STANDARD =STANDARD =STANDARD
ENET_MII_55S N =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD

SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
MCP_BUFO_CLK N =3:1_SPACING 2

ENET_MIT N 0.3 MM 2
SOURCE: MCP73 Interface DG (DG-02974-001_vO0l), Sections 2.7.2 & 2.7.4

RTL8211CLGR (ETHERNET PHY) CONSTRAINTS

PHYSICAL_RULE_SET LAYER ARON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
ENET_MDI_100D * ~100_omy_prrE =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

ENET_MDT

0.6 MM

SOURCE: MCP73 Interface DG

(DG-02974-001_v01),

Section 2.7.4

ELECTRICAL_CONSTRAINT_SET

NET_TYPE

PHYSICAL SPACING

[ vee T came MCP_MIT coup MCP_MII_COMP_VDD
[ uee T come MCP_MIT coup MCP_MII_COMP_GND
[ e crxzsu muro ENET MIT_ MCP_RUFO_cLE MCP_CLK25M BUFO_R
— ENET MIT_ MCP_RUFO_CLE RTL8211_CLK25M_CKXTALI1
[>—eumr wnr ENET_MTI_ ENET_MIT ENET_MDIO

[ S ENET_MIT_ ENET_MIT ENET_MDC
[O—mumr_exeux ENET_MTI_ ENET_MTT ENET_CLK125M_RXCLK
- ENET_MIT_ ENET_MIT ENET_CLK125M_ RXCLK_R
[ mwr = ENET MIT_ ENET T ENET_RXD<0>

| — ENET_MIT_ ENET_MIT ENET_RXD_R<0>
[>—ener_mxn sreap ENET MIT_ ENET T ENET RXD<3..1>

| — ENET_MIT_ ENET_MIT ENET RXD R<3..1>
[ e ENET_MTI_ ENET_MIT ENET_RX_ CTRL

- ENET_MIT_ ENET_MIT ENET_RXCTL_R
[O—sumr_mxeux ENET_MTI_ ENET_MIT ENET_CLK125M_TXCLK
[—=uer_mno ENET MIT_ ENET T ENET_TXD<0>

[ S ENET MIT_ ENET T ENET_TXD<3..1>

[ ENET_MTI_ ENET_MIT ENET_TX_CTRL

[ L ENET_MDI_100D ENET_MDT ENET_MDI_P<3..0>
f— ENET MDI 100D ENET MDT ENET_MDI_N<3..0>
— ENET_MDI_100D ENET_MDT ENET_MDI_T P<3..0>
f— ENET MDI 100D ENET MDT ENET_MDI_T_N<3..0>

1806

1806

1803

3882

1803

1803

3701

37C4

3701

37C4

3701

37C4

3781

3784

1803

1803

1803

1803

3783

3783

3901

3901

3883

3786

3786

3786

1806

1806

1806

1806

3707

376

376

3786

3905

3905

394

391

3906

396

3925

394

3907 39C8

3907 3908

3925
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FireWire Interface Constraints FireWire Net Properties
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP NELTYEE
_RULE_! ON LAYER?
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
FW_110D N ~110_ome_prrF =110_OHM_DIFF =110_OHM_DIFF =110_OHM_DIFF =110_OHM_DIFF =110_OHM_DIFF
- [O—mo s Fu_1100 e FW_PORTO_TPA_P azcz aams
= ew 110n e FW_PORTO_TPA_N e ases
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [ —=woren FW_110D FW_TP FW_PORTO_TPB_P a2c2 43cs
Fi_110D FW_TP FW_PORTO_TPB_N a2c2 43cs
Fu_te . -3:1_seacIiG 2 [ = =
PORT 1 & 2 NOT USED
Firewi C traint
A SYNC_MASTER=K50 SYNC_DATE=01/07/2009
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SMC SMBus Net Properties
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP NERTEE
. RULE_ ON LAYER?
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
1TO1_DIFFPAIR N =STANDARD =STANDARD =STANDARD =STANDARD 0.1 MM 0.1 MM
= — Mp_ B SMBUS_SMC_A_S3_SCL 02
ME B SMBUS_SMC_A_S3_SDA I
RCE: MCP79 Interf DG (DG-03328-001_vOD), ion 2.10.1. [— -
SOURC: CP79 terface DG (DG-03328-001_vOD) Sectio 0 n_ - SMBUS SMC B SO SCL sacs
. MB MC_B DA s
SMBus Interface Constraints i s - .
o e e SMBUS_SMC_0_S0_SCL saos
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP f— MB_ MR SMBUS_SMC_0_S0_SDA 5205
o Mp_ B SMBUS_SMC_BSA_SCL s2c2
MB N =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SMB_55S 55_OHM_S 55_OHM_S: 55_OHM_S: 55_OHM_S: s s " - SMBUS SMC BSA SDA v
D [ Mp_ "™ SMBUS_SMC_MGMT SCL Jo6p3 s202
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT - MB_: MB SMBUS_SMC_MGMT_SDA 1063 5202
2 - n_ un SMBUS_SMC_MGMT_SCL o603 5202
sMB N =2x_DIELECTRIC 2
* — n_ un SMBUS_SMC_MGMT_SDA o603 5202
[ Mp_ B SMBUS_MCP_0_CLK 1386 2103 7a4 5208
[ Mp_ B SMBUS_MCP_0_DATA 1386 2103 7A4 5208
SMC Constraints
A SYNC_MASTER=K50 SYNC_DATE=01/07/2009
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TR . . . NET_TYPE
Digital Video Signal Constraints N
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
> me ur pe_100n DISPLAYRORT DP_EG_ML_P<3..0> 8785 9187 104 91c8
DP_100D N =100_om_pIrF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF
- [>—be_ur wxw pe_100p DISPLAYRORT DP_IG_ML_P<3..0> s 9187 9188 914 91c8
LVDS_100D N =100_om_pIrF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF — pe_100n DISPLAYRORT DP_EG_ML_N<3..0> 785 9188 91c4 91c8 9108
- ne_1o0n nIserAYRORT DP_IG_ML_N<3..0> 56 9188 91c8 9104 9108
MCP_DV_comMP N ¥ 0.5 MM 0.5 MM =STANDARD ~STANDARD ~STANDARD
- > pe ur pe_100n DISPLAYRORT DP_ML_P<3..0> 3185 91C2 91C5 9438 94C1 94cE
— pe_100n DISPLAYRORT DP_ML_N<3..0> 9185 91c2 91C5 9105 94BE 94CL 94CH
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [ SR pe_100n DISPLAYRORT DP_ML_CONN_P<3..0> s4c4 v4cs
— pe_100n DISPLAYRORT DP_MI,_CONN_N<3..0> s4ca s4cs
D DISPLAYPORT N =3x_DIELECTRIC 2 DISPLAYPORT TOP, BOTTOM =4x_DIELECTRIC 2 =
LvDS N =3x_DIELECTRIC 2 LvDS TOP, BOTTOM ~4x_DIELECTRIC 2 > oe 1a auxcn ne_1o0n prsPLAYPORT DP_IG AUX CH P 1886 93C8
. N N N N . N . — DP_100D DISPLAYPORT DP_IG_AUX_CH N 1886 93C8
LVDS intra-pair matching should be 5 mils. Pairs should be within 100 mils of clock length. -
. - ) - X . o > ce aux cn ne_1o0n pIsPLAYPORT DP_AUX_CH_SW_P e
DisplayPort/TMDS intra-pair matching should be 5 ps. Inter-pair matching should be within 150 ps.
. . - . X X — ne_1o0n prIsPLAYPORT DP_AUX_CH_SW_N 9305
DIsplayPort AUX CH intra-pair matching should be 5 ps. No relationship to other signals.
i X [>—eaum cn oe_loon nrseraveORT DP_AUX_CH_C_P 9382 93c4 4cz
Max length of LVDS/DisplayPort/TMDS traces: 12 inches.
- - ne_1o0n DISPLAYPORT DP_AUX CH C_N 93c2 9304 94c2
SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Sections 2.5.3 & 2.5.4.
- [>—oe auxcn pe_100p DISPLAYRORT DP_EG_AUXCH_P s7n6 9384
— DP_100D DISPLAYPORT DP_EG_AUXCH N 87A6 93C4
[>—tuns a_crx o Lyps 100D ND LVDS_IG_A_CLK_P 1683 asms
— LVDS 100D ND LVDS_IG_A_CLK N 1883 8988
[ Lups_a pata mxu LYDS 100D LYD: LVDS_IG_A DATA P<3..0> 1883 8988 89C8 89D8
— LYDS 100D LYD: LVDS_IG_A DATA N<3..0> 1883 8988 89C8 8908
[>_twns n_crx Lvps_100n o LVDS_IG B CLK P 1083 8scs
— LVDS 100D ND LVDS_IG_B_CLK N 1883 89C5
[>—tns n_nama Lvns_100n Lum LVDS_IG_B DATA P<3..0> 1683 9929 93C5 8305
— LYDS 100D LYD: LVDS_IG_B_DATA N<3..0> 1883 89A8 89C5 89DS
[>—tuns a_crx o Lyps 100D LD LVDS_EG_A_CLK_P o705 8986
— LVDS 100D LYD: LVDS_EG_A CLK_N 87D5 8986
[>tns_a nama Lvns_100n Lum LVDS_EG_A DATA P<3..0> 4705 8386 856 95D6 S0AS 90AE
— LVDS 100D LVD: LVDS_EG_A_DATA_ N<3..0> 87D5 89B6 89C6 8ID6 90A6 90A8
[>twns n_crx Lvps_100n Lum LVDS_EG_B CLK_P 470 ase3
— LYDS 100D LYD: LVDS_EG_B_CLK_N 8705 89C3
[>_tns n_nama Lvns_100n Lum LVDS_EG_B DATA P<3..0> 4705 83A 853 99D3 S0A8 9086
— LYDS 100D LYD: LVDS_EG_B_DATA_N<3..0> 87D5 89A6 89C3 89D3 90A6 90BS
— Lyns_100n Lun: LVDS _EG_A_CLK L_P aoms sos
— LVDS 100D LYD: LVDS_EG A CLK L N 8985 90A6
— LYDS 100D LYD: LVDS_EG_B_CLK L_P 89c2 90A8
— LYDS 100D LYD: LVDS_EG_B_CLK L N 89c2 90A6
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SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
NET_TYPE
GND N =STANDARD 2 ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
PPDDR_MEM . —STANDARD P - ———— =PP1V5_S3 MEM A a0 3185 3107
— PPDDR_MEM =PP1V5_S3_ MEM B 6D3 32a5 3207
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT — TTCHNODE IMVP6_PHASE1 7104 7186
TrcmNoDE IMVP6_PHASE2 71ca 7184
GND_P2MM N 0.20 MM 1000 5
)_] o ITCHNODE IMVP6_PHASE3 7206 72A7
PWR_P2MM * 0.20 MM 1000 — TTCHNODE 1V8_Sw socs
rrcimonE 1V0555_sw 255
— T1CHNODE P1V05S0_PHASE secs
NET_SPACING_TYPEL | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 3v3S5 SW
= TrCHNODE 7603
MEM_CLK anp . GND_p2mM — S— 5VS3_sW acs
— TrCHNODE MCPCORES0_PHASE acs
MEM_CMD GND N GND_P2mMM
- — [ THERM DIFF THERM DIFF rHERMAL SNS_T DP1_DN6 S5ns 5506 5508
MEM_CTRL oxp « GND_p2mM — THERM DIFE rHERMAL SNS_T DN1_DP6 s5h8 5506 5508
- THERM DIFF THERM DIFF rHERMAL SNS_T_DP2_DN3 s5a8 5506 55CB
MEM_DATA GND N GND_P2mMM
- ! = THERM DIFF rHERMAL SNS_T DN2_DP3 s5a8 5506 55CB
MEM_DQS GND * GND_P2MM — THERM_DIFF THERM_DIFF THERMAL CPU_THERMD_P 10c6 5504
— THERM DIFF THERMAT, CPU_THERMD_N 1006 55D4
MEM_CLK PPDDR_MEM N PWR_P2MM
= - = = THERM DIFF THERM DIFF rHERMAL SNS_T_DP4_DN5 S5ns ssme ss8E
MEM_CMD PEDDR_MEM « PWR_P2MM [ THERM DIFE rHERMAL SNS_T_DN4_DP5 s5h8 5586 5588
— - g rupRy_prEE p— MCP_THMDIODE P 21c3 ssea
MEM_CTRL PPDDR_MEM N PWR_P2MM
- - - — THERM DIFF THERMAT, MCP_THMDIODE N 2103 5504
MEM_DATA PPDDR_MEM . PR_p2mM > sumau ozee eERY_pIEE eERuAL MCPTHMSNS_D2_P sse3
— THERM DIFE rHERMAL MCPTHMSNS_D2_N ssm
MEM_DQS PPDDR_MEM N PWR_P2MM
- - - [ mumsu oes rupRy_prEE p— MXM_PWRSRC SENSOR_P ssea
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET — THERM DIFF THERMAL MXM_PWRSRC_SENSOR_N s3ca
NET_SPACING_TYPEL | NET_SPACING TYPE2 | AREA_TYPE | SPACING_RULE_SET SENSE 12V S0 P
THERM DIFF THERM_DIFF THERMAL 5383 5384
cLx_rss o . onp_p2im [ - -
CLK_PCIE aNp . GND_p2mM - - — rHERM pIFE p—— SENSE_12V_SO0_N [
cpu_comp anp . GND_p2mM > mumm_niee rHERM_DTEE rmRuAL SENSE_12V_S5_P 383 s3c4
PCIE GND N GND_P2mMM
- — THERM DIFF THERMAL SENSE_12V_S5_N 5383 53C4
CPU_GTLREF GND N GND_P2MM
saTA GND N GND_P2mMM - - > mmsupree | oseeworer | osswan | SENSE 1V5 SO P sap6
CPU_VCCSENSE anp . GND_p2uM - rHERM_DTEE rmRuAL SENSE_1V5_S0_N s4vs
usB GND N GND_P2mMM
- — THERM DIFF THERM DIFF THERMAL SNS_LCD_P 5507
FSB_DSTB GND N GND_P2mMM = =
( ' — - — THERM_DIFE THERMAL SNS_LCD_N sser
— rHERM DIFE rHERM DIFE p— SNS_oDD_P a0y
SNS_ODD_N
— THERM DIFF THERMAL 5507
- rHERM DIFE rHERM DIFE p— SNS_CPU_H_P ssmr
— THERM DIFF THERMAL, SNS_CPU_H_N 5587
SNS_HDD_P
— THERM DIFF THERM_DIFF THERMAL _HDD_ 5506
— THERM DIFF THERMAL, SNS_HDD_N s5D6
— rHERM_DTEE rHERM_DTEE raERMAL HDD_OOB_TEMP_FILT 5506
— THERM_DIFF THERM_DIFF THERMAL SNS_AMB_P sscs
— THERM DIFF THERMAL, SNS_AMB_N s5c6
SNS_MXM_P
— THERM DIFF THERM_DIFF THERMAL 5586
— THERM DIFF THERMAL, SNS_MXM_N s5B6
- raERY prER rupRy_prEE p— MCPTHMSNS FILT P ssma
MCPTHMSNS_FILT N
— THERM DIFF THERMAL ssma
NET_SPACING_TYPEL | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
CLK_PCIE PWR N PWR_P2MM
NET_SPACING_TYPEL | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
THERMAL w * 4:1_SPACING
SWITCHNODE * * SWITCHNODE
B THERMAL PWR * PWR_P2MM
THERMAL GND w GND_P2MM
NET_PHYSICAL_TYPE | AREA_TYPE | PHYSICAL_RULE_SET
THERM_DIFF w 1:1_DIFFPAIR
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
MEM_405 ToP 0.1 MM 600 MIL
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
— MEM_40S_VDD ToP 0.1 MM 600 MIL
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
MEM_70D ToP 0.1 MM 600 MIL
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
PCIE_90D ToP 500 MIL
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
USB_90D ToP 500 MIL
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
MCP_DV_coMP ToP 0.1 MM 500 MIL
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
MCP_MEM_COMP ToP 0.1 MM 500 MIL
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE K50 /K5 1 SPECIFIC CONSTRAINTS
MCP_MII_CoMP ToP 0.1 MM 500 MIL
A OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE SYNC_MASTER=KS0 SYNC_DATE=01/07/2009
MCP_USB_RBIAS TOP 0.1 MM 500 MIL NOTICE OF PROPRIETARY PROPERTY
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
MCP_DV_coMP N 0.25 My 250 MIL PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE AGREES TO THE FOLLOWING
I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
CPU_27P4S BOTTOM 0.23 MM 100 MIL
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
SIZE | DRAWING NUMBER REV .
D 051-7973 A
APPLE INC. SCALE SHT OF
NONE 108 109




BOARD UNITS | ALLEGRO
BOARD LAYERS BOARD AREAS HEE ot i) | UERSTON
TOP, ISL2, ISL3, ISL4, ISLS , ISL6, ISL7, BOTTOM NO_TYPE,BGA_P1MM M 15.5.1
PHYSICAL CONSTRAINTS SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP BGA_P1MM * =DEFAULT 2
DEFAULT N Y =50_OHM_SE =50_OHM_SE 100 MM 0 MM 0 MM BGA_P2MM N 0.2 MM 2
STANDARD N Y =DEFAULT =DEFAULT 12.7 M =DEFAULT =DEFAULT BGA_P3MM N 0.3 MM 2
ALLOW ROUTE
PHYSICAL_RULE_SET LAYER o AvERY MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
? NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
27P4_OHM_SE TOP, BOTTOM Y 0.345 MM 0.085 MM TANDARD
N N BGA_P1MM BGA_P1MM
27P4_OHM_SE N Y 0.275 MM 0.085 MM =STANDARD =STANDARD =STANDARD
MEM_CLK N BGA_P1MM BGA_P2MM
ALLOW ROUTE CLK_FSB N BGA_P1MM BGA_P2MM
PHYSICAL_RULE_SET LAYER ARLoN Ry MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
CLK_PCIE N BGA_P1MM BGA_P1MM
40_OHM_SE TOP, BOTTOM Y 0.19 MM 0.085 MM =STANDARD
FSB_DSTB FSB_DSTB BGA_P1MM BGA_P1MM
40_oHM_SE N Y 0.15 My 0.085 MM =STANDARD =STANDARD =STANDARD
CLK_LPC N BGA_P1MM BGA_P1MM
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
? CLK_PCT N BGA_P1MM BGA_P1MM
50_OHM_SE TOP, BOTTOM Y 0.125 MM 0.085 MM 15 MM
50_OHM_SE * Y 0.1 MM 0.085 MM =STANDARD =STANDARD =STANDARD
NET_SPACING_TYPEL | NET_SPACING TYPE2 | AREA_TYPE | SPACING_RULE_SET
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
? MCP_FSB_COMP N BGA_P1MM BGA_P2MM
55_OHM_SE TOP, BOTTOM Y 0.1 MM 0.085 MM =STANDARD
MCP_MEM_COMP N BGA_P1MM BGA_P2MM
55_OHM_SE * ¥ 0.075 MM 0.075 MM =STANDARD =STANDARD =STANDARD
MCP_PEX_COMP N BGA_P1MM BGA_P2MM
ALLOW ROUTE MCP_HDA_COMP N BGA_P1MM BGA_P2MM
PHYSICAL_RULE_SET LAYER ARLON Ry MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
70_OHM_DIFF N N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
70_OHM_DIFF ISL3,ISL6 Y 0.155 MM 0.085 MM =STANDARD 0.135 MM 0.1 MM
70_OHM_DIFF TOP, BOTTOM Y 0.185 MM 0.085 MM =STANDARD 0.125 MM 0.1 MM
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
90_OHM_DIFF N N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM_DIFF 1513, 1586 ¥ 0.099 MM 0.085 MM 12 MM 0.200 MM 0.1 MM
90_OHM_DIFF TOP, BOTTOM Y 0.121 MM 0.085 MM =STANDARD 0.18 MM 0.1 MM
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
100_OHM_DIFF N N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
100_OHM_DIFF 1513, 1586 ¥ 0.081 MM 0.085 MM =STANDARD 0.25 MM 0.1 MM
100_OHM_DIFF TOP, BOTTOM Y 0.115 MM 0.085 MM =STANDARD 0.180 MM 0.1 MM
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
110_OHM_DIFF N N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
110_OHM_DIFF TOP, BOTTOM Y 0.085 MM 0.085 MM =STANDARD 0.3 MM 0.15 MM
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
1:1_DIFFPAIR N Y =STANDARD =STANDARD =STANDARD 0.1 MM 0.085 MM
_DIFFPAIR TOP, BOTTOM Y =STANDARD TANDARD TANDARD 0.125 MM 0.085 MM
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
DEFAULT N 0.1 MM 2 2X_DIELECTRIC N 0.150 MM 2
STANDARD N =DEFAULT 2 2X_DIELECTRIC TOP, BOTTOM 0.160 MM 2
3X_DIELECTRIC N 0.220 MM 2
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT 3X_DIELECTRIC TOP, BOTTOM 0.240 MM 2
1.5:1_SPACING * 0.15 MM ? 4X_DIELECTRIC * 0.300 MM ?
2:1_SPACING * 0.2 MM ? 4X_DIELECTRIC TOP , BOTTOM 0.320 MM ?
2.5:1_SPACING * 0.25 MM ? 5X_DIELECTRIC * 0.380 MM ?
3:1_SPACING * 0.3 MM ? 5X_DIELECTRIC TOP, BOTTOM 0.400 MM ?
4:1_SPACING * 0.4 MM ?
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
CLK_SPACING_0.5MM * 0.5 MM ? /
CLK_SPACING_0.6MM * 0.6 MM ?
SYNC_MASTER=K50 SYNC_DATE=01/07/2009]
GND_P2MM * 0.2 MM 1000 — —
NOTICE OF PROPRIETARY PROPERTY
PWR_P2MM * 0.2 MM 1000
THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
SWITCHNODE N 0.6 MM 1000 PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING
I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT
CONSTRAINTS ARE BASED ON MCP79 DESIGN GUIDE DG-03328-001_VO06 III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
PCI,LPC,SMB,HDA,SPI,RGMII,SMBUS ARE ROUTED AS 55 OHM SE SIGNALS
SIZE | DRAWING NUMBER REV .
D 051-7973
APPLE INC. SCALE SHT OF
NONE 109 109




